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1. XAPAKTEPHCTHKA OBnEKTOB no ITEPEPABOTKE
nOIIYTHoro HE<I>T.HHOrO rA3A B IIYPOBCKOM PAHOHE

TIOMEHCKOH OBJIACTH
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1.1. rYBKHHCKHH m3 1+II OQEPE,IU>
I. nOWOToBKa TepplITOplm CTpOlITeJThCTBa (I+II oqepe,n;n)

N~

n/n

1.

2.

3.

4.

5.

6.

HaKMeH0B8HH8 00108KTll

IIwpy6Ka neca

Ilwrop¢oBKa
saOOnll'H!KfbIX

V'Il'C'II<08

rloACIoInKB MOlJ.IlIAKM A111l
OTBOJIB noaepllHOCTHloIX

BOJl

!lHyTpeH_
BBT~oporH

I1eweXOAHb18 ~OPOll<KH

rlo~HIIll

BBT~

TellHlt'leCKalt xapllKTl!pl1eTMKa OliW!108

,QepellWl XBOHHIoIX H n_IoIX nopa'l, abICOTOi1 '10 20M, AHSMe1P
CTllOI1a'l0 0.2M·

ToptI> CHnloHO pasnoll<HBwei1CJ', HsliWTO'fHO yanBlKHeHHIoIi1, rnyooHB
sanOll<eHlUI Top4la JIO 2.0M

rpyHT ~nll nO~CloInKH nepeMelqaeTCIl H! rpyHToBiolX HnH H!
HCKYCTB8HHIoIX KBploepoB, BbinonHeHHblX cnocolioM rH~poHaMIoIaa,

TOI1I1¥lH8 /'lOACIoI:1KH He '1JMIlIolUJ88T 2.0M, rpym YK"~1oIUeTCIl B
H8CloInlo C nocnoMHWM ynnO'IH8HMeM

rlonepe<lHbIi1 npo<fJKnlo - C OOO<lHHBMH, WHpHHII SeMnllHOl'O nonOTHII
AA 9.0M, WHpHHB npoesll<ei1 'tllC1M AA 6.0M

KOHCTpyKltHIl JIOPOll<Hoi1 o~e~IoI 2·x THnoB: C nOKpIolTHeM HI

CliOpHiolX lI<snelolisTOHHiolX nnMT • ceBepHOM McnonH8HMM

plISMepaMH 6x2xO.14M H8 OCHOII8HHH HI nec<l8HG-rpaBHi1HOti CM8CH
H CnOKpbITHeM cepnOBH~Horo npol!»lnII M! nec'laHo·rpllBMi1Hoi1

CM8CM TOI1l1.\HHOti no OCM 0.2M

rloKPb1TH8 HI c!iopHbIX !ieTOOHIoIX nnlfT pIISMepOM 0.5xO.5xO.07M

rlonepe<lHbIi1 npo<fJKnlo • C O!io'lHHBMM, WlfpHHII SeMnllHOrO non01H8

10.0M, WHPHHII npoe3l1<eit 'I8CTH 6.0M

nOKploiTHS MI CliOPHiolX lI<enelol'inoHHiolx nnMT B ceBepHoM

McnonH'HMH pUMepoM 6x2xO.14M,· OCHo.aHMe MI neC'laHO-
rp8B1fi1HOti CMllCM, o!il.eM rpyma leMnllHOrO nonoma Hll 1KM JIO
25000M3

~.

IUM.

unyK

M3

M3

WT.

M2

M2

KM

WT.

Kon...
'IeC11IO

77500

82500

550000

6200

2500

750

14

7500

r~ OKOH'l8HH11

C'T)JOIm!ll~

% OC806HKIl

1988

100%

~

>1</6 nnHTlol plISMepoM

6x2xO.14M

I1lIOUWlIo I1OIq)Iomlll HI

_·rp8B11i1Hoit

CM8CM

npoTllll<elflOCTlo

>I</li nnHTlol plISMepoM

6x2xO.14M

• • •
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1.1. rYBKmICKH:U m3 1+11 OQEPMb

II. OCHOBHhle OO'LeKTM CTpOHTeJThCTBa

•
N:
nln

I-laHMeHOll8HHe 06\oel1Tll TelOfH'leClWl )(lIpataep+lCTHK8 ot)WlKTa ~.

KIM.

Konlt
'feCT8O

ro,q~

etpOKTflIlIoCTU

% 0CB0eHlUI

~

B lA8HIlIl:
KOMnpeceop AByxeryneH'l8TbIH 4eHyPOoolKHwl'i cwporo He<frrllHoro
rasa

----
b\

1.

2.

nnouiaAK8 H&tln'eK~eH'

caTaTOOTAenllTel1el1

3AaHHe KOMnpeccopooil.
Hapy>IlHOe o6opYAoaa·
HIIe II OCytJJK8

He<tneKO~etteaTOOTAeI1KTen .. V = 237 M3

EMKocn V = 100 M3

Bee oOOpYA088HIll1

npolUao,tIMTenloHOCn

P IIC8CIoIIlIItIIll1

P HarHtmlHI1lI

~ snetopOA8l1raTenll

KOMnpeocop IlIfl1'OIlOH rasa pereHllp84l1ll

npolUao,tIMTenIoHOCn

P .c8CIoIB8HIllI

P HarneT8HI1lI

MoiqHoen. S1tetopOAlU1raTenll

KOMnpeceop uempo(ielKHloM eyxoro O"l6eHS_HHOro rasa

wr. I 2 I 1988
....

100%
I

". 1

T 115

1988
wr. 3 .....

100%

M3 1250
...

MMH

Mna 0.157

". 3.63

KBT 12500

wr. 1

M3 18
...

MIlH

Mna 2.6

" 3.7

KBT 800

wr. 2

5



--------
~

N: HaHMllHOllllHHe06~ TeXHINeCKIIl'IllBpaKTejll1C'n1K1l ofi~KT8 E,q. Konlf- ro~ OKOIf'UIIHI1JI nJlMMl!'l8HHe

n/n KSM. 'IeC'11IO ClpOKTeI1IoCTBl1

-----------_..
% OCIlOllHHlI

npoMJlIOAKTeJlIoHOC1Io M3 1400-

--- 1800
MIlH

P IC8CI>lB8HI1JI Mna 1.6

P HlI/"HlmlHI1JI " 7.6

~ lInl!l<lPOAB"ra'letlll KOT 12500

CvMMllPKllII yCTllHOllIll!HH8ll~ KOMnpeccopoa " 63300

CyMMllJMolii sec KOMnpeccopoa T 519.55

OAHO~HOes,QIlHHe C nPMCTJ)Oi1Koii
PMMep KOMnpeccopHOii • nnSHe 84.5x24.9 M
PMMep npMCTpOtiKH. nnBHe 6.2)(24.9 M
C'IpoKTenWllolii 001ol!M - 33750 M3
1lIoIco1ll KOMnpeccopHOii· 15.6 M
1lIoIco1ll nPHC'JPOilKH • 5.8 M
nnouw:l~ S8C1pOHKH - 2260 M2
KapIcac - etanWlOl'
0rpl\JtcAa1OlJ\He KOIfCTPYKW1Il . cteWOeI>le MeTaI1nlNeCKHe 'lpexcnoii-

HIolG naHellIf CM_panoaa_ yrennKTeJleM

HII HBPYJl<HOii nnOIJ..lBAKe cenapaTOpIoI.
eMKOCTH,
annap81lol ~ywHOl'OOlll1l1>lCAl!H11JI MlICI1S If rasa,
BAoopl'ieplol ocyuJKIf rasa If KOHAeHC8TII,
~1oIe f'IOA'eMHWe eMKOCTH
4JKn~1pW,

ysen npill'OTOlU1l!H11JI If acnJll>lCKD MHl"IffilfTOpa Koppo!lflf
~ rasa pereHepa~1f

MO~ MOT 5.28

B SASHIfIf H&COCHOii:
Hacoc... repMenNHWEl Anll Cyr. 8HT1f¢pMsa urr 10

• • •
6
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N: HaHMeHOllllHHll OOloeKlll TeXHIl'IecKBJI xapaKTeJlllCTMI<II ori1ol!KTIl E,q. KonK- rOI1 OKOH'IlIHHII npKMe<lllHHe

nln IUM. 'lIlC11IO CtpOKrellhCTBIl
.. ....~_.................
% OCBOetUUl

OAH03T8Jl<Ii08 !AIIHHe:

PasMep. matte 18.4 M x 6.4 M

&leoTa 6.5 M

C'rpoInenWl...ii 0610eM - 765 M3

nnOUWl~UClpOiiKH - 118.0 M2

KapKllC - CTllI1IoHOii
OrpalKAlllOU{He KOCTPYKlIHH - CTeHoa...e MeTSnnHLfeCKHe rpexc/loii-

Hlole

naHenH C MHHepanOllllTHblM yreruJHTeneM

CYMMSPHSII YCTSHOBneHH81l MOU{Hocn sneKTpOI1BHrSTeneH HSCO-

COB H 8m&p&TOB B03,QywHOI'O Oxnll>K$letlHII KIlT 2769

06utHH Bee oOOpYAOIlllHHII lSes KOMrp!CCopo8 T 1681.5

3. 4>aKen CenapaTOP wr. 4 1988
.. .. _-

100%

l1oA3eMHaIl eMKOCTIo

0riutHif Bee 060pYAOIlllHHII T 62.6

CTson lIlT. 2

AHaMeTp M 1

BIolOOT8
n 80

7
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N:
nln

4.

•

HaKMeHOBaHHe 06loeK1ll

lIeHlplU1~HOIlI'lOMeute

HHe ynpasneHIUI N 1

TextnNeCKlIJI llapatnepMCTMKa Oti1ollK1'll

An" I'IHT8HIUI HIUKOBOllhTHI.IX sneK1pOnPMeMHI1KOIl ynr N 1 sanpo-

eKT14pOl8HW I sneKTponoMe~eHHH. c6noKHpol8HHOM lIny. TpH

KOMnneKTHWX IlBYXTpsHc4>oPMSTOpHWX nOllcT8HLlHH HSnpJllKeHHeM

1010.4 KB

OrIl8llWlOCTOJlUtee SADHHe patM~ 10 Upt.lBOOl18CHOHSOHe

(no nY3-86)
3Aa- AByxsTll>KHOIl o6ecne<IeHo:
• nPHHYIlHTMWfOH BeHTI1I1JIl\HeH c 5-THKpaTHWM BOlCIlvxooliMeHoM.
• CHCTeMOH rSSOBoro no>K8POTYweHHJI nOllnonhHoro npocTpaHCTB8

lim'
PMMepI>I B nnSHe 30.8 x 24.8 M

Bwcolll SADHIUI 14.5 M

CTpoHTen~hlH 0610llM • 11080 M3
nnOU49ll~ S8CTp0ilKH - 764.0 M2
KaPfGC IIl8H11J1 • CT8J1hHOH
()rpa>KABJou.\I K0H<:TPYKWfH - cretfOBI,le nerKol)eTOH_ naHenH

•

EJ:I.
KSM.

Konlf
'IElC11IO

r~ 0I«lH'IlIHWl

C1pOHTl!II~

% OCIlOl!tlllll

1988

100%

npKMe<lllHl16

•
8
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N: Haw.leHOllllHll9 OOloeKTll TelOflf'HlCKllII laIpatnepMCTMKI ollloeKTll En. KonH- r~ OKOH'llUll4ll I1pHMe<wfHe
nln IISM. 'lOOT8O ClpOHTenIoC11Ul

... ~...........__ ..

% oeBOeHMlI

5. PeareH1l108 xoslIieTBo Ha ttapylKHOli mOUMl<e 1989
eMl<OCTH MlICJIII V;; 50 M3 wr. 5 - .. --

100%

eMl<OCTH alm1¢pHu V = 200 M3 " 2

llnoK p8Sr8SHpllIIlIHIUI MBCna
B IAlIHHH
MaCI1operettepallHOHHIUI ycraHOllKll WT. 7

HaCOCLI IlIeCTepeH'UIT1>IEl

CyMMapttall ycraHOBJleHHaII~ KIlT 28

0liu\I1ii IIeC o!lopYAOBSHIUI T 43.041

0IlH03TlllKH08 JAlIHIfll:
PaSMept.I • nnaHe 30.4 x 6.4 M
Bt.!co18 6.5 M
C1'pomenWlI>IA 0010eM - 1265.0M3
rtnOUWl~ !lIC1pOHKH - 200M2
Kapl<llC - CTllI1bHOll
Clrpa>tcAaHlll\lf8 KOHCTpYKllHH - C'IeHOIII>le Ml!T8lInlf'HlCKMS 1pl!xcnoil-
HIoIe

I18Hel1H C MHHepanomlTHblM yYelUIKTeneM

9
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N: HaHMeHOBllHHe 06...eK1ll TOXH_KIlJI XlIpaKn!pMCTMlQl o6'WlKTll E,q. Konlt- fOA OKOIfol8HKlI nPMMe'l8HHe
nln HSM. 'IeC'nIO C1pOHTel1~

..................-
% OCIOeHlUl

6. 3,qa_ &SOTHO- npotPlIOJ:IHTel1WfOC1io &sara P=20 Mns H 1.5 Mfla ..l1CTOTOii 02 . . M3 135 1988
Kl'enopoAHOH C'nlHl\llM 0.01% --- --_..

'IllC 100%

npotUBO~HTeI1wtOCTbI<HCII0POAll P=20 Mfla 'lItCT0'l'0i1 02 - 99.7% " 35

KOMnpeecop noplllHellOlt BOSStVUJHI>lH wr. 1

Mou.\Hoen. KBT 75

KOMnpeecop noplllHellOK 830111I>lK wr. 2

Mou.\Hoen. KBT 132
" 75

0I5tqHH BeC KOMnpeccopos T 13.255

0I5tqHH aec otiopy~oaaHItII 6eJ KOMnpe<:Copoll n 17.449

0~H09Tll>KH08

PtuMept.la nnSHe 24.7 x 12.7 M
BwcoTll- 7.5 M
CrpoInen....wii OOloeM' 2360 M3
rlnOUWt.. SlIC1'POilKH - 315 M2
Kept<aC - CTMWfOH
~ K0tlCTPYKlIHI1 - nen<o6eToHHIoIe MHIlI1I1

7. HepYJKH.... III10p &soma- XpaHeHHe"PM P=5.0 Mna 1988
KItCl10p0AHOH C'nlIUtHH l'MKocn. V=125 M3 wr. 5 ......

100%

EMKOCTb aoAW V = 10M3

AnnapaT BO!IIyuJHOrO oxnll>Kl\etlltll wr. 1

Hacoo wr. 2

0I5tqHH BeC otiopYAoaaHItII T 498.412

CyMMBPM8l1 yCTllHOll.lletllWl M<llJ.IH(leTb KBT 45

• • •
10
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•
N:
nln

8.

HaKMllH08llHHe OO\l!Klll

TeMOMllTej)lW\Ol1poBO
JlIoI

- YOUICTOK N 1

•
TeXHlf'lllCKlIIl lllIpaKTeJlHC1MKa OliWlKTa

06u.\aJI npoTlOKetllfOC1lo youlCTKlII 1Mn • 1933 M.

II1sHHX:
1• #:tBVXJIPVCHall KTlKaJla HI BblCOKHK CTOHKax C nponeTHblMH

crpoeHHllMH. WHP\1H8 • 7.8 M.

ttnHHa 105 M.

ttnHHa nponeTI 105 M.

2. #:tBVXJIPYCHIIJI KTlKlIAll HI IIl.ICOKHK OTJlenbHOClOMl\IlK CTOHKaX.

WHPHHOl; 3.6 M.

ttnHHOl; 235 M.

3. OAHOllpyCHlUl KTlKaAa lUI OTAenloHOCTO~K CTOHKaX IIl.ICOToH

1·6 M.

WHPHHOl; 3.6 M.

ttnHHOl; 262 M.

4. To lI<e.
WHPHHOl; 3 M.

ttnHHOl; 150 M.

5. To 1I<9.

WHPHHOH 1.2 M.

ttnHttOM 56 M.

6. To 1I<9. &IcOToH JlO 6 M.

WHPHHOH 1.8 M.

ttnHHOH 1125 M.

CToi1KH H nponeTHI.Ie CfpoOHHlI MeTllMIf'l9CKHll (no aceH AnHHll

Y'JlICTI<II) •
3CTaKllAll HI! 70% AnHHbl COBMelJll!Ha C SJletcrpOKlIlienJIMH H Kalien,..
MH KHA.
06u.\aJI MflTllIInoeMKOCn. V'UICTKI (eee rpv!i, JIOTII1eK rpylionpoao-
JlOB H

TPvlionpOBOJIHOH apMIlTVploI ries cTpOHTenloHIoIK KOHCTPVKllHH H

KIllieneill
COCTlIBIlIIBT 797 T.

~.

IUM.

ICDnH

'leC11IO

ro,q OKotl'WlIUI

CTPOIm!llIoCT8ll

% OCBOeHIUI

1988

100%

•
npw.4e'llltlMe

11
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N:
n/n

9.

HaHMeHOBlltUt806~

• Y<lIlC1OK N 2.

•

TeXHH'f6C1<lIlI xapaKTepHCn11<ll o6\8KTa

0fit1taJl nJlOT'DK~)"l8CTKlI 1Mn - 1050 M •

~, HHX:
1• I:tI'flOlPVCHllJI 5eTllKa,qa HI IweOKHX eToiiKIX C nponeTHIoIMM

crpoeHHllMM.

WMpMHOA 6 M.

,QnMHOA 246 M.

,QnMHlI nponeTI 246 M.

2. OAHOJlPYctIlIlI :teT8Kl\All C npon8lHI>IMM CTPDBHMllMM HlI OTAen~

HOCTOllL4HJ( CTOitKax aweOTOi1 OT 1 ,qo 6 M.

WMpMHOA 3 M.

,QnMHOA 95 M.

,QnI1Hl1 nponeTll 16.5 M.

3. To lKG.
WMpMHOH 2.4 M.

,QnHHOH 108 M.

,QnI1Hl1 nponeTI 45 M.

4. TOlKo.
WMpMHOA 1.2 M.

,QnI1HOA 274 M.

,Qn11Hll nponeTI 35M.
5. OAHOllPYctIlIlI :teT8Kl\All HlI OTAen~llL4HX CTOKt<ax aweOToH

AO 1 M.

WMpMHOA 1.8 M.

,QnMHOA 25 M.

6. To lKO 1l>Ie0T0i1 OT 1 ,qo 6 M.

WI1PMHOA 0.6 M.

,QnMHOA 302 M.

CToHKI1 11 nponolHblG C~HH" MeTannH'll!CKI10 (no IceH Anl1H8

)"llICTKllI.

3claK11A4 Ha 50% AlII1'" COIlMel1l8H1 C ReKqlOKatiealWM 11 K8.6enll

MI1KMA.
~ M8TMnoeMK~ ~a (BeC TPv6. AOTlII1eif TPytionpoao-

AOBK
TPy6onpoBoAHOH apMaTVP'" tie, CTpoHTon.Hblx KOHCTPYK!tHH K

KRtieaeifl.
CocraIll1I18T 114.5 T.

•

E,q.
Mm.

Konlt
'leCt80

rOIl OKOtl'lllllHJII

ClpOHTelII.CtB8

% OCIlOl!HKll

1988

100%

npllMll<lBHItll

•
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N:
n/n

10.

HaHMeHOlUlHH8 06..elCYl1

• Y'IllC'TOK N 3.

TeXHlt'leCKaJI XBpaKTepMC1MKlI OlS108KT8

0titJ.IM npoTlDK~ Y'l8Cn<ll TMn • 1695 M.
Hs HIlX:
1• ,[IBVXflPVCHa,. SCTllKllAll Ha IblCOIUIX CToiiKllX c nponeTHIoIMM

CTJ>OlIHHllMH

W~HOM6M.

,[InHHOM 344 M.
,[InHHa nponeTll 344 M.
2. O~HO"PycH811 SCTBJ<IIAll Ha OT~enWlOCTO~ CTOiiKllX Bl.lCOToii

OT 1~ 6 M C ~n8TllolMH CtpOelOOlMH.

W~HOM4M.

,[InHHOM 865 M.
,[InHHa nponeTll 27 M.
3. To )l(e.
WItpI1HOH 2.4 M.
,[InHHOH 350 M.
,[InHHa npon6T8 22.7 M.
4. TO)l(e.
WItpI1HOH 1.2 M.
,[InHHOH 7S M.
,[InHHa nponeTll 15 M.
5. O~HO"PycHl\JI SCTaJ<ll,QtI Ha OTAenIoHOCTll~ croiiKllX BI.ICOToK
~1 M.

W~HOH 0.6 M.
,[InHHOH 58 M.
CToiiKH H nponernwe CTpoeHHlI MeTllMH<leC1GfO (no IceM A11IlHe
y<IIICTK8l. ~ Ha 70% AIIHHbl COBMll~Ha C llneK1pOKDlSenRMH

H KBlSenllMll KIlA. 06r.qa,. M8TllnnoeMKOCT.. V'!IlCTKll (Bec TPylS.

~eii 1pylSonPOSOAOI M TpylSonpoBo,qHOii llPMlI1YPW ties ClpOK-

TenWlblX KOHCTpyI<ItMii H KDlSeneiil COCTllBnIl8T 292.8 T•

EI:l.
H!M.

Konlt"

<teCTIIO

ro,q OKOH'lllHMII

ClpOKTellIoCTaa

%OC~\lIlI

1988

100%

~HM8

13
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11.

HaHMllH088HHll OOloeKT8

.QHCne'NepIUlU~ Cent
Kl1A.

TellHH'leCt<lUl lCBpBKrepItC'n1KB 06loeKTa

lltHTOBlIII Cl1CTeMft He fiase nHe8MlllM'leeKHl( ,n~ nplt6o-
poll II

~et<lpOtIHloIXpene.
ll\Iml. 12 un.

Ka6enIl' 46333 M
AHanOI'OBlole IX • 15 un•
.QHCKpelllW8 IX • 560 un•

.QHCKpelllW8 IIol)( - 240 un.

E,q.
HSM.

Kon...
'f6CTIIO

rOlt OKOIN8HHlI

CTPOKTenIoCTlll\

% OCBOeHHlI

1988

100%

npi1M6'l8HHll

12. 3AaH1t8 XOnol\Hl11oHOO
KOMnpeccoptfOil N 1.

•

B s,q.BHIIII KOM~opHOii:

yYp6oKOM~OP nponaHOII&lH j:\BVXC'l)'l1l!tt'lll1lolH

K!0TepMIl

xonOj:\Ol1poK!BOj:\HTenWlOC1lo

MOIJtHOCl1o sneI<'l'pOj:\BHl'llTel1I1

lICI1OMoraTel1~,*"H nponaHOlll>lH KOMnpeccop
MO~ snel<'l'pOj:\BIll'llTel1Il

~ Bee KOMnpeccopoa
CyMMapHllII yCTaHOBneHHall MO~Hocn sneKTp0j:\BllraTeneli

npeccopoll

BnpIlClpOliKe HaCOCHCM:
Hacoew~ He4ml- II repMll'nNlwe j:\nll Cyr
OJ:\HOmIJl<H08 s,q.BHHll C npl1C1pOHKoH
Pa!Mep KOMrlpeccoptlolH B nnatte 36.6x18.4 M
Pa!Mep npHC'tpOliKH B nnalle 12.4x18.4 M
Bwcolll KOMI1peccoPHOH 16.8 M
Bwcolll npIlCTJ)OiiKH 5.4 M
CTpoinenWflolH 06lo&M - 8560 M3
flnOl.Q8AIt JaCtpOl't<II' 900 M2

•

un 2
oC -38 I 48%
KBT 6978
KBT 6300
un 1
KBT 75

T 132.3
KOM- I KBT 12675

un I 12

•
14
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N: HaHMeH088HHe OOloel('Tft TeXHINeCKllJII lCllJlllKTef>MCTM~ 06loeKlll E,q. Konlt- rOA OKOH'I8HHJl npwm.lllHlt8
n/n Hm. 'IeCllIO etpOlm!l1loCTB4

--------.-----
% OCBOet1Hll

13. HTK c typtioTelllHAAXJM Ha HaP'/ll<HOlllVloUAAKe: --
MHapy)KtKle 060pYAOlLI' KOlKyXOTpY6Hwe M1Vl~1Nlln.le Ter1l1006MeHHHKH ----
HHe xonOSlI1llWlOii KOM- eMKDCnt 48%
npeccopHOii N 1. cenaparopbl

I10ASllMHWe ApetIllJI(Hwe llMKOClH
annapaTW ~ytmOrO oxnllJl(,qe+lHll
HCnapKTel1H KOIlOH.-.I
KOifAllHC8Top101 nponaHll
pecHsepw nponaHll
AeTIIH,qeP • 6noK-tioKce WT 1
CYMMapHaII VCTaHoBneHHaH MOIJtHOCTb sneKTpoABHraTeneH HBCO-

COB H amapaTOB ~yu.HOI"O oxnllJl(,qe+lHll. KIlT 1204.15

14. 3,qaHHe XOIlOAI1lII>HOll AHAnOO14HO nYHKTY 12 ..
KOMnpeccopHOil N 2. -- ..-

5%

15. HTK c typtioAeTBHAAXJM AHAnOnll.fHO nYHKTY 13 -.
H HBpy)KtKle o(iopYAOlLI- ----
HHe xonOAl1lI1>HOll XOM' 5% ...·r

npeccopooii N 2.

"-~\)\
I
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N: HaI1MllHOlllltfHe 06loe1<l8 TelOtlf4llCl<lIJl xapaKTeflHC1MKll OtiWlKTll E,q. Konlt- ro,q Ol<OH'laHWI
,

npHMe'l8lM8

"In H!M. ~ CtpOHTeI1loCT811

-------_..._--
% OCBOeHWl

16. 3Jla- KOMnpIlCCopHOii. B SAII...H: 1989

Hapy>KHOe o6oPYAOll8- KOMnpeccop RByxCTYnetf'lUIoIM ltellTpotielKtflolM clolporo Hetj>T.moro un 2 .. -oo ..

HIte H oeywKll. rasa M3/MHH 1250 100%

"poHSBORKTeI1~
Mila 0.157

P BCaCIoIIl8HIUI
-"- 3.63

P H!IrH8TIIHMlI KBT 12500
MOIJ,JiOCno -KTPORBWayenll un 1
KOMnpeceop IIHKTOIlOi1 rasa pereHej)llltHH M3/MHH 18
npoHSBO,qKTel1~

Mila 2.6
P .eact.lBaHIUI " 3.7
P HarHeTaHltll KBT 800
MOlIflOCTio sneKTPORBHrayenll un 1
KOMnpeccop ltempo6elKtfblM cyxoro O'l6eHsHHeHHOrO rasa M3/MHH 1400
npoHSBO,qKTel1~ -1800

Mila 1.6
P 8C8CIoIBaHIUI " 7.6
P~ KBT 12500
MOIJ,JiOCno sneKTPORBHI'llT8JlII KBT 38300
CYMMlIpH8Il yCTllHOBJletlHU MOU¥IOC1\o KOMnpeceopoll T 313.7
~M Bee KOMI1p8CCOpoK
3AaHHeKOM~
0RHOllTII}I{H()f! SASHII8 c nJlHClPOiiKoit
PMMep KOMnpe<:copooit B nnaHe - 84.5x24.9 M
PMMep IlpHCTpOi1KH B nnaHe 6.2x24.9 M
BblooTll KOMnpe<:copooii - 15.6 M
~Tll nPifCTJ'OMKH' 5.8 M
CrpoHTenWfblM 06loeM' 33750 M3
11n0!WlA~SllCTPOitKH· 2260 M2
Ha H8py>KHOM~Ke:
oenap8TOplol
IlMKOCTH
annapaTiol BOtllytUHOl'o oxn8lKRet\lUl rasa, MaCI1a, all'TMtj>pHu
a,qcop6eplol ocyUJI<H rasa H KotfAeHCIITll
RpetWl<Hwe l1OA3eMHbIe eMKOCTH
tj>Hn.,1pW
ysen npl1l'OToanetlHll H BnpwcKll HHrHfiHTopa Koppo!HH MBT 5.28
ne'lb rasa per&Hep8ltHH MOWfOCTWO

B SAIIHHH HlICOCHOM; un 10
H8COCIoI repMent'lHwe RJlII Cyr. aK111q,pKsa
O,qH03TlIlKH08 SAIIHHe
PasMepannoHe l8.6x6.6 M

• • •
16
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N:
n/n

17.

18.

HaHMeH0B8HHe 061oeKll1

LtnY N 2.

YCTllHOBI«l MOnY'lllHHII

npon8HB.

TSlOill'HlC1QIJII lClIpaK'I'epMC'fMKa O!i108KTll

BI.lcoTa 6.5 M
CTj>omen-.M 06108M - 800 M3
rlnouWIlo UCTpOMKH - 122.76 M2
KapKac - CTanIoHOM
Orp8JI(.qlu~ KOHC1p~K - CTllIiOIlI>te M8T8JInIl'feCKHe lJ)eXCJlOO-
HWIl naHellK C MlflllpanOBlllHblM yrennlfTlllleM
CyMMapHsIl ycTSHo.neHHSIl MO~HOCTio Hacoco. H annapaTO.
lOt,qyu.tlOl'o Oxn8J1l,q8HKlI
otiu4HH aec OOOpyAOBlIHIUI tiM KOMnpecoopoa

Or.qenbHOCTOJllJ.!OO WHile, p8SM~ 10 UJlI>l8OOnBCHOH SOHe (110
nY3-86l.
3AaHHe ARyx.9'TaJl<H08 otiecne<IeHo:
• npi1H'(AIfTeI1IoHOM aetmUUll.tItci1 C 5-TK t<p8TKIoIM BOSAyxoOOMeHOM

CKCTeMOH r8S01l0rO noJl<8potyUJeHMJI n0l100nloHOrO npocTpaHCTall

lInY.
PasMepiol • 1U18tte 30.8x24.8 M
&leoTa SA8HKlI 14.5 M
CTpoKrenloHblH 061ol!M - 11 080 M3
nnOUWlIo SllCTpOHKK' 674 M2
KapKac SA8HI1lI - CTanIoHOM
0rpaJt<Aa1(){qH8 KOHC1pyKl\l1H - CT8HOIIWll nerKOlSeTOHtW! naHel1K.

rlpoKsBO,qKTenIoHOCTlo

Ha HaJ"Pl<HOH nnO~Ke:

KOIlOHHIol

annapaTlol 1IOSAyuHX"0 oxn8JI<,qeHIUI

IlCn8JlKTel1K
B WHKK:
HllCOCLI He<lmtHble K repM91lMlbl6
CyMM8JlHl11l MOUffOCTIo H8C0Co. K 8nJUlpaTOB IIOs,qyuJHOro oxnft)l(Ae-

HIUI
~ II&C 060pVAOBlIHIUI

OAH()tTt\JI(ltOe WHMe:
PasMepiol.lU1aHe 30.6x6.4 M
&leoTa 5.0 M
CTpoKrenloHblH 06108M' 980 M3
1ln0UWl1o SllCTpOilKK • 196M2
KapKBC - C'T1lIlIoHOM
0rpaJt<Aa1(){qH8 KOHCTJlytUlMK CT8tfOIlhN! M8T8JInIl'feCKHe lJ)eXCJlOO-

HIol8 naHel1H C MlflllpanOBlllHblM yrennKTeneM

E,q.
IUM.

KIlT
T

KrNac

UIT

UIT
KIlT

T

Konlt

'IeCTlIO

2549
1215.317

1000

2

4
28
45.726

ro,q OKOIf'IIlHIUI

CTPOHTeI1~

% OCIOeflIUl

1989

100%

1989

100%

npllMe'lllHlle

17
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19.

20.

21.

HaHMeH0B8HIte 06loe1<T1l

Cem KHA.

TMn. Y'laCTOK N 4.

- Y'IllCTOK N 5.

TeXHH'lllCKlIll lClIpaKl'epMC"lMK8 o!ilo8KTl1

lllHToalole CHCTeMIol Ha fiase nHeIM8TH'IeCKHX H sneKTpOHHIolX
npHf)opoa H lIfIeKTJl(lt-.x pene '
ll.Imw - 10 un.
Ka!ienH - 19600 M
AHanOI'Olllol8 ax - 15 WT.
,Q14CKpllTHW8 ax • 320 WT.
,Q1tCI<p8lHWEl IWJ( - 180 un.

~ npoTlIlI(eHHOCllo)"lllC'TKll TMn· 560 M.

Hs HHX:
1• ,QByxJlPVCHlUI lICnIK8A8 HB OTAelIIoHOCTO"~ croHKllX
WHIJHHllM 6 M.
8IolcoTOO 6-9 M.
,QnHHOM 110M.
2. OAHOl'lpVCKM llCTaK8A8 HB OTAenloHOCT01IlJ.IIOl croifKllJ(
BwcoTOO 1·6 M.

W~HOM 2.4M.
,QnHHOM 345 M.

3. To lKe.
W~HOM 1.8M.
,QnKHOM 105 M.

CroAKH (no IICeM AnHHe ~) M81MnH'lllCKHe. 3cTllKllAll HB
50% AnItHbl COIIMllUf!HB C snetelpOKlIlSenllMM H KlI!iemWlH KHA.
~ M8TallJloeMKOC1Io y<IlICTI<4 (aec TPY6. A81MeM TPYfionpoao-
AOII H TPyOOnpoBOAHOM 8pM8TYPIoI fiell C'"IpOKrelIloHbIX K~H

KalSeneMl COCTlIBnIl8T 330 T.

~ rtpO'NIll<eHHOCllo y<IlICTI<4 TMn - 170 M.

"JleACTlIBneH ~18KlIAoAm ABYJUIPYctfWX CTOeK

8IolcoTOO 6-9 M.
W~HOif 2.4 M.
,QnHHOM 170 M.

CroAKH (no IICeM AnHHe f'IIICTK8) M81MnH'f8CKHe. 3cTllKBAII HB
70% AnKH'" COIIM8Ul8Hll C lMeK1pOKlIlSenllMK H KlI!ienIlMH KHA. 0liu4SJ'I
MeTannOflMKOCTIo Y\laCTKa (Bec Tpy6. AflTaneH Tpy!ionpoIOAoa.
apMIlTYJlW 6ell CTpOKT8lIloHbDC KOHCTpyK1\l1H H Ka6eneifl COCTlIBIllIeT
12 T.

E,q.
KIM.

Konlt
'!eCTBO

rOA 0I(0tN8tMII

ctpOKTen~

% OCaoeHWl

1989

100%

1989

100%

r1pKMe<IaHHe

• • •
18
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22.

23.

24.

25.

•
HaHMeH0B8HHlI 06loel('1l1

• Y'IlICTOK N 6.

- Y'IlIC1'Of( N 7.

- Y'IlIC1'Of( N 8.

• Y'IlICTOK N 9.

•
TellHlNeCKlUl lCIIpaKTl!flHCTMKll olS~KTIl

06tQlul npOTJlllUIHlfOClIt Y'IftCTKll TMn • 61 5 M •
HSIMIl:
1. J1ayXJIpycIUIJI SCTaKlISIB lUI awcOKHX CTOMKBX C nponeTHI>IMH

CTJlOeHHIIMH
W~HOH3M.

J1nHHOH 65 M.
J1n- nponeT& 65 M.
2. TpeXllPYCH8JI 3CTIIK8M lIWCoroH 1.6·9 M.
W~HOH3M.

J1nHHOH 205 M.
3. O,qHOIlpYCH8JI 3CT8IClISI8 C nponeTHblMH CTpoeHIlIIMH BI>lCOTOil Of

1 AO 6M.
W~HOif 6M.
J1nHHOH 345 M.
IlnHHa npon8T8 60 M.
llponeTHI.Ie CtpoeHHII 60 M.
CToHKH . (no IlCOO ,qnHHe )"l8CTKll) MeT8llnlt'MlClGfe. 3cTa1<llM lUI

50% AIIHHW COIIMelq8HS C SIlet<1pOKlllienJIMH H KlltlenlWlH KKA. ~
MBtannOeMKOCn. Y'!8CTKlI (Bee Tpy6, AeTaneM TPy60npoBOAOB H
TpylSonpoBOAHOM BpMBTYplol ties C'\'pOH'\'en~HWX KOHC,\,PYKl\HM H
KBlienOO) COCTaIll1J18'\' 98'\'.

06tQlul npoTJlJl(ettHOCTlo Y'IftCTKll 80 M.

r1peAc1aaneH OAHOlIPYcHOK SCT8I<llAOii c nponeTHWM CTpoettHllM
WI'ptHa lICTlIK8AIol 3 M.
J1n1lHll nponemoro CTpoettHJI 12M.
~ see 9 T (lSet etpOtmlIIWibIX KOHetP~I.

f1poTmt<elflOCTlo )"I&CTKB 78 M.
OTASl\LHOCTOIIIJ.\I1B croMKH abICOroil 1-8 M.
WI'ptHa SCTaK8,Qbl 0.6 M.

0liuIlM see - 0.9 '\' (tiM C'fPOKTlllI~-KOIlCTP}'IIltIlHI.

/lponDKelflOCTlo Y'I8CTKll 100 M •

CToHKH o~enWtOCTOJlI1lIfIl IIWCOTOM 1·5 M.
WI'ptHOH 2.4 M.
0liuIlM see - 0.91'\' too C'fPOKTlllI~HWXKOIfCTPYW1MI.

E,q.
IUM.

Kon...
'teCTBO

ro,q OKOH'IllHIUl

ClPOKreI1IoCT8!1

% OCBOeHHII

•
npl1M6'UlHI1ll
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1.1. rYBKHHCKI11:.t: m3 1+11 OQEPEIIb

III. OO'beKTLI I10~COoHoro H OOCJryxB:naIOIIJ;erOHa3Ua-qeBIDI

N"
niit

1.

2.

3.

4.

HaHMeHOBlIHI1e o6\.eKTll

"'wwoHHc·tpa:mllHO-6I.tto·
IOH KoprtyC Ha 180 'IlUl,
(co CTOnosOO H8 100
IlOClIAO'lHIol)( MeeT,pa60
T81Of.1.leH Ha CIoIptoe)

F'eMOlfTHO-MeX8HINeC

K8JI MlICTepcl<l\l\ (PMMI

ClcnIlSl nB>K

Haaec AM tlannOHOll

•

TeXHIt'IeCK.aJI XlIpll108p1tClMK8 06\.e1Oll

~ SAAHI1e.PasMePW B nnaIM 60.061t15.6M,
8bIcoTa IAlIHKll 16.0M
rtnDlJW\lo SlIC'IpOi1~ 9 60M2
CtpolfT8n~HwK OO~ 15000M3
rtonMHaJI Itnouw:llo 4000M2
PaOO<wlIVlOI1\ilA~3600M2
KapKac-cTan~Holl:orpalK~alO~lt8 KOHCTPYK4ltlt-nerKo6eTOHHbl8

naHel11t

npe,qHUHa'lflHa AIIl1 BblnonHeHHlI 1eXHH'f8CKOrO 06cnVJKHBaHHlI It
l'I3KY~ero. peMOHTII T8ItHOnOrH'f8CKOrO OOOPYAOBllHHlI rn3. npe$\'
CT811Jl1le1 COOoH 'AlIH1t8 JllISMl!PlIMIt 24,6x49,OM It lblCoroH 7,OM.
CtpoIll'l3l1~HwK oo\.eM-8189M3.
rtnDlJW\lo SlIC'IpOi1IGt-1 203M2.
I<apKac-CTlIIIwloit
Orpa)!($\1I1011lH8 KOHCTPYKl\HH-cTTeHoBlole M8TannH'4eCKHe TpeItCnQi1
_ naHel1H C MHIlepMOBaTHI.lM ynnOTHlll'l3l1l!M.

OcHllJ1flHll 6-10 MeT8l1noptllKylJtHMlt CT8IlK8MIt,lSanaHCM~1.lM CTIIH
KOM,CBlIJlO'lHI.lM It KYSHe<tHI.lM OOOpy,qoUHHIIM,a 111101<8 acI1OMGra-
Ten_ It rpysonoA\.eMHbM (3 KpaHll nGAsecHIol)( SllI!fOPH'll!CKKX.
Q = S,OTcl OOOPYAOIlllHHeM,H80f)xoAIIMIoIM AIIl1 B1oII10nK8HKlI yK8Sl1H
t-.oc IIlolUHl peMOlfTOlITllllHOnont'leCKoro OOopyAQBaHKll rl13.
K IAftHMIO PMM nJlMMI>lKlle1' 6erotulpoaaHHalI 1tn000000KII lllIpy>I<Hlol)(

pa60T patMepaMlt 491t25M.

Ol\Hlm1llKH08 SAlIHHe.PasMeplolB nnll\te 18,8x6,8M.
Bt.IcoTa-4.5M
CtpoIll'l3l1~HwK oo\.eM-560M3
rtnOllW\lo sactpOi1~-l 25M2
KapKac-CTlIIIWlOH.
Orp8lKAll~ K~H·nerKo6eTO_.

o,qHM11lll<H08 cooP'/lKeMl1e.
PasMep • MaHe-4,Ox2,OM
BwcOTll-2.1M
CtpoIll'l3l1~HwK oo\.eM-16,8M3
rtnOllW\lo SlIC'IpOi1IGt·8 ,OM2
Kapt<aC-)I(eneso6eTOttHble crollKlt-C8lIH
Orpa)l(~alO~lt8 KOHC1PYK4HH-lIc604eMeHTHble nHCTbl BonHHCToro

~¢HnR.

•

E,q.
HSM.

KOOH
'IeCTIO

ro,q OKOH'lllHMlI
C1pOIfl'eJlIoCTBI

%00__

1988

100%

... _"-...

,
1988

100%

rlpMMe<UlHHe

•
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5.

6.

7.

8.
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•
HaltMeHOBa_ o6lo1!KTa

CKnlUl MeT8HOna

CKnlUl rpysoII Al11fTen~

HOrO xpa_ (CKl1lUl'

CKllIl MOUWI~ 400M2)

CKnlUl lmt/I9WnHKOfill

IlosAYWIWI KOMnpeccop
Hall:

•
TexHH'leClWl xnp8K'lllpltClMKlI 06101!KTl!1

EMKoen. V = 25M3
Hacoc
YCT8H011l1_ MOI1\HOC1Io
0liu\Hi1 aec olSopy~KHJII

3arnylSn_ coopYJl(eHMll
PuMepw. MI\Hll 24,6x19,4M
llI.lcara-4,OM
Ctpo~HJoM 06loeM-190SM3
nn~ SlICTJlOHKIf-500M2
KoHC1J'Vl<l'llM-MOHOI1It11lb1H lKeneJo6elOH.

np9IlHBlH8'lSH Anll XP8H9Hlfll 3TlfnSHrnlfKonll B Tape (60'lKIf
I!MKOCTWO 200n tallKAM).
np8llCTSIIllll8T co6oH SABHKe 8po'lHOrO T1fM pa!MepaMlf 15,Ox30,O
M If ~ KJl8HOM I1OAsecHloN aneKTJ>lf'l6CKl1M rpYS~loI!M

HOCTWO 3,2TC.
Ctpo~HWii 06loeM-5300M3
flnOU\llAlo SlICTJlOHKH-450M2
06w1l1l<ll-KpOBenWWl,CTlIIl~ no otipewen<&
YTeMIfTen~-MlfHl!pAllOllllTHwe MIfTI>l.

BJIllIHlflf:
IOtAVW.-.M KOMnpeccop
npoMJIOAIfTeJlIoHOCTlo

AUJI&1IHfl HllIlMlTllHItIl

~ SzUll<TpoA8MraTenll
Cl6uIHH aec KOM~opoa
YCTlIHOBKll ocywKM IIOJAYXlI,TO'lKlI poe...
YCT8HOIIl1I!HH111l MIlU\IfOC'11o
3AaH1l& OAH09TlI}I(H()9
PuMepw. MBH&-12,6x15,6M
1lI.lcara-7,2M
CtpolfT8ll1oHJoM 06-.eM·1415M3
fln~ SlICTJlOHKIf·196,6M2
KapKae-CTlIIlIoHOH
OrpalKl'l8~1f9 KOHCTPYI<l.\HIf-CTeHOawe MeTBnnH'l8CKHe TpexcnoH'
_ MHenH CMHHI!pAIl0B8THbIM yrervnneneM.
HaH8PYJl<HOHMOUW\K8
lOs,qyxocliopHMK V=25M3
Cl6uIHH aec Ol5opY~HHJII 6es KOMOpecc0p08

E,q.
KSM.

WT

WT
I<8T

T

WT
M3/MHH

Mna
KIlT

T
C

KBT

WT
T

KOlIIf
'feCTIIO

2
\ 1

22
4.137

2
20

0,8
132

11,4
-70

43,5

7
32.335

r~ OKotf'l8HW1

C1POlfTenloC18ll

% OCBOeflHJII

_."_.

•
l'1pw.Ill'IaHIfe
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l~L I'YBKHHCKHfI f1I3 I H II OQBPEllh
IV. -OO'.WKTLI 3HepreTlJlleCKoro X03.smC~

•
N
n/n

HaKMeHOBaHHe 06loeKla TelCHH'feC1CM laIpaKT8p+lCTl1IQl o61ol!KT8 ~.

MSM.

Konlt
'f8CDO

ro,q OKOIHIHIUI
CTpOKTeI1IoClQ

% 0C808t01ll

~

~~

.':~

"J'~

1. 8Hewooe "JetcrpOCHa6
lKettlf8

11oACT8HUW1 C IlIVMII ~paM" 220/10KB MOl.QHOC'JWO no
100MBA KllJKAWH C p8Cl1l8MettHOi1 06M0n<oi1 Ha CTOpOHll 10KB. Ha
CTOpOHe 220KB npe.qyCMOTPetfW MBCIlIlHWe 8l>IKl11O'll1Ten1'l.

I1oACT8H4I'JII 220/10KB I1OAKlI!O'IIIeTClI K ImHaM 220KB I10IlCTBHlIHH
500/220/110KS T8pKo-cane tlBYMIl KO!.IlYWHIolMH nHHlUlM1'I B/l·220KB
Ha MeTBnnlflle(lKItX onopax. ,QnHHll 1IOsm'WH1.lX nIllUlH'2.5KM KlI)I(JllIJl.

npeswCMOTJ>etfW CI1es1V1OU\1f8 KaHanW CIlII!H:
• 8bICOK0'IlICT0THbIi1 KaHan C8IISH MelKlW I1OIlCTBH4H8i1 22011 OKS
ryfiKl1HCl(oro rm H I1OACTBHl.lK8M T8pKo-cane;
• 0IlHH KaHal1 TeneMexaHHKH MelKllY I1OIlCTlIII.\HllH MypallllettKOBC:K8lI
HTapKo-cane (paccOTOIlHH8 130KM);
• tpH' KaHana C8JIlIH MelKllY I1OIlCTBHl.ll.lH8H MypallJ1etlKOBC:K8lI H
TapKo-Cane.

1988

100%

23
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N°
n/n

2.

HaHMeH0B8HHe 001oelO8

3py·l0KB

•

TSllHM'leC1lDJl xapal<TepMC1Ml<l\ olheKTll

PacnpeA8111nenwtOe )'CTpOitcT80 10KB AlIlI I H II O<MlpE!,qH rytiKHH
CKoro m3 p&Cnono)l(etfO B SAIIHHH.
~1M8 OAHOmllKHOIl.
Pawepw B MaHe 72.6lC12.6M
BwcoTll-6.5M
CTpoKren-.M oo~·5946M3

11nouIa.q~~·914M2

KapKac CTIIJlWiOA
~ KOHC'TP)'KllHH'CTeffOaloIO nen<orieTOH.- mHenH.
KOMMeKTHOe pacnpGAellHT8llwtOe yClpOi1cTBo 10KB COCTOIfT ItlI 6
cel<J.ll1H. HOMHHII1WfwH 10K c6opHI.oc I1MH 1-4 ceI<J.lHK-3200A.
!<a>KAaJI tIS 4·lC Cet<W!K c6op+n.uc WHH PY·l0KB n~HHettll K CBOeK
nonyo6MoTKe tpaHC4>oPM/lTopoII 220/10KB (50MBA).
1-4 C~HH PY-l0KB coelOHT ItlI 59 WKAlflos, B TOM IIHC11e:
- WKa«jll.l C IU>lKllIOIIllTenIlMH (TOK OTlQ1~HHJI 40KA)·30 WT

· WKa¢W AIlII n<mKllIO'lllHHJI OTlCOAlllJ¥tlC K46eneif-8 WT
- WI<l\«jlI.l C~H ttanp/l)l(eHHJI-8 WT

- WI<l\«jlI.l C paneAHHHTenIIMH·l 0 WT

- WKlI«jlI.l C tpaHC<f>opMaTOPAMH ColicTBeHHbIX~-2 WT

• wKlItIJ C H1UKOBOl1~THOif annapaTVPOif-l WT
OT 1JJHH 10KB 1·4 ce«4Hit sanHTllHbI 8 CHIlXpOKlbIX ABIlr8Teneit MOLq'

HOCTWO no 12.5MBT. Anll nyCKa moe ABIlr8Teneit, B tAllHHH
3PY10KB yCTllHOlll1em1 8 pe till TOK 1000A c cOI1pomB11eHHeM 0.56
OM.
5·6 CeKlIltIt PY-l0d noAKnlO<llllOTCIl I18pet TOKoorpaHH'lHBaIOU\Il8
pelIKTOpbI (TOK 1600A, COIlponlBneHHe 0.14 OM) K 1 H 4 ceKl\HIIM
cOOptILIlC WItH 1OKB. HoMHHIlJl~..,jf TOK COOpHbIX WHH 5-6 CeKl\Hit
COCTlIBI1l18T 1600A. 5-6 cel<J.lHH PY coelOlIT ItlI 31 WKAtfJa, B TOM
'IItC/Ie:
- WI<l\«jlI.l C IIloIKIlIOllllTenIlMH (TOK OTlQ1IO'lllHHJI 31.5KA)·22 WT
• lqK8tIJ C pat~HHKTeI1eM' 1 WT
- WKlI«jlI.l'ClpA~H ttanplI)I(eHHJI·4 WT

- wKlI«jlI.l AIlII OOAKIlIO'lllHHJI KBtieneif·4WT.
K I1MHaM 10KB 5-6 CeKl\HK "OIlKnIO<lllKJTCII 4 CKiXpOHHbIX ,qlll'JraTeJlJl

MOUffOCTWO no 6.3MBT, 2 ftCHHXpOHHbIl( ABl1r8Tenll no. 800KBT,
lpAlfC4lopMaTOpHwe ~Hl\MH 10/0AKB.
PY-l0KB YKOMMeKTOBaHO AByMII KOMnneKTllMH Anll KOMneHC8l1HH
eMKOCTHbIX 1OKoa.
B 3PY npe,qyCMOTpeffIoI utm' rIOC'TOHHHOro TOKa, COCTOIlU\IlH ItlI Tpel(

naHeneH H U\IlT peneifHl>lil, COCTOlIU\IlH HI 4·lC naHeneif.
B 3PY patMelQeHll 8KKVMynllTOptl8lI fiampeJI 220B C OAHO'l8COaoH
eMKOCTWO 296 8Mnep-'llIOOB.
AKKyMynllTopH811 (inapell yKoMnneKTOBaHa AByMIl saP"j:lHO'
rtoAtAPHAHblMH yeypoifcTBaMH.
npellycMoTpeHa TaK)I(e, HHtfJoPMallHoHHo-HIMepHT8n~Hllll CHCT8Mll
KOHTpOIIIl StIl!l<lpo5H8p1'HH.

•

fJI.
KSM.

KonH
\IeC1B()

rOIl OKOH<IlIHHlI
e:tpOImlllloCT8ll

%·ocaoe_

r1pHMINaHIIe

•
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N°
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3.

•
HaHMeHOllBHHe 06W!KTl1

HSpYJKHWB cmK SIleK
TJlOCHlI!ill(l!HIlII

•
TlllCHlflleClQlll xapal<TeptlC1l1l<11 06..etaa

,Qn" ,nOKTpOcHa!ilKllHK" nOTPe!iKTllnoH 0.4KB acnoMorarenioHoH
'OHIol ry6KKHcKOro rn3 npellYCMOTPOHIol 7 TpSHC¢oPMSTOpHIolK
no,qCT8Hl\IlH 10/0.4KS:
4 Tn a COCTIl8ll:
• 2 'JlllIHC4JopMaropa 1010.4KB MO~ 1000KBA C MlICI1_

sanonHeHHeM;
• 2 WK8¢a UOAI 1OKS C npllIlOlCpaHlmlI1eM K pM~KHllTeneM;

• 2 WI<II¢a UOAI O.4KB or CKIIOaIoIl( 'JlllI~a C SIITOMllTK
"ecKHM awKnIO'fllTllllOM, Tp8HClfloPMSTOPSMK TOKS, sMnePMe1pOM,
IIOIIIJTMetpOM, CMrHllIlKUl\Il8H;
- 1 WK8lfJ O.4KB C CeKltKOHHIolM IWKnlO'lllTeJlllM;
· 2 WK8¢a C 7 ¢KIlepti1>lMM lIIlTOM8TM'fllCKHM1t awKnIO'fllTellIlMK; Ha
KlllIlIlOM ¢KIlepe 'JlllIlfC4x!pMarop TOKll It BMnepMe1'p.
5 Tn a 6nOK-6OKce pMMePOM 9x6M • COC'T8JI8:
- 2 'JlllIHC4JopMaropa 10/0.4KB MO~ no 1000KBA C M&CIlH""'1
sanonHeHHeM;
- 2 WI<II!fJa IIIIO,QlI 10KB C npeIlOlCp8H1l'1'811eM K pM~HHllTeneM;

- 2 WI<II¢a uo,qa 0.4KB or CMI1011l>1X 'fPliHC4xlpMaropoa C 8aTOM8TK-

"ecKHM 8lolKnIO'fllT8neM, 'JlllIHC!fJopMarop8MH TOKS, 8MnePMe1pOM,
IIOIIIJTM81pOM, CI1rHllllKUl\Il8H;
- 1 WK8lfJ O.4d C CIQ.IHOHHIolM 8aTOManNecKHM 8I>IKnfOtolllT8l18M It 20
tlJK.qept-.wH UTOMBnNeCKMMH BIJlKI1IO'1llT81U1MK; H8 ~OM If»ls:lepe
lp8HC4xJpM8TGp TOK8 H IlMrIepMeTP;
- yCT8H08K8 KOH,lI8lfC8ropHl1ll, 380B, MOU\HOCTWO 300KBAp, perynlt
py8MIIJII - 2WT;
• nyHKT pacnpGllel1HT8nWllolit 3808, C 4 ¢KIlepHbMH 8BTOMBnNeCKH
MH 8I>IKnIO'lllTanIlMH - 2WT.
6 Tn a 6noK-6OKce pMM8pOM 9K3M I COC'T8JI8:
• 2 lp8HC4JopMa'ropa 10/0.4KB~ no 250KBA C MICnIlH""'1
sanonHeHH8M;
- 2 WK8¢a I8O,Q8 1OKS C npe,qOxpaHH1'8l18M It pM..eIlKHIlTen8M;
- 2 WK8¢a aBOWl 0.4118 C 811TOMllTl1'leCl<KM 1Io/KII1O'IlIT8n8M, TpaHC-
lfJopMaTOpllMK TOKll, IlMIlePMflTPOM, aonIJTMe'IpOM. CI1I'H1U1~;
• 1 Wl<IIlfJ O.4d C Ceto.{KO_ BIoIKIIKl'lIIT8JleM If 12 ¢KIlepti""'1K
811TOMll'nf'leCK BIolKI1~llMH; Ha K8lK1lOM If>K,qepe lp8HClflopMa

Top TOKll If BMI18JlM8TP;
• YCT8H011K8 KOfIAlIIlC8TOpH8JI 38-B, MOI.l\HOC'TWO 100KBAp, per)'JlHPY
8M8II- 2WT.
7 Tn a 6noK-6OKce pMMePOM 9x6M C 2-M" 'JlllIlfC4xJpMaropaMIt
10/0.4d MOIJlH(lCTIoIO no 630KBA. OcTanlJooe snl!l<TPOO6opVIlOUHKe
- 8HanorK'lHO 5 Tn.

EA.
HSM.

Kon....
'leCt1IO

ro,q OKOINl_
crpoMTelIloCTBa

%ocsoe_

•
~
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HaHMeH0B8HHe OOloel<Tll TellHH'leCK8lI xapllKTej>ltC1MK8 OliloeKT8

8 Tn, 9 Tn HapVJlCHO'1 yeTlIIfOBIOf, I<l\)I{Aftll • COCTlIae:
- 1 1plIIfC4>opMarop 10/0.41<8, MOl1ftOC'TWO 160KSA;
• pasloe,QKHKTen~ 10KS;- WKacIJ O.4KS c 4 allTOMll111'leClOlMH 1lolKl11O'1a
1'el1I1MH.
10 Tn C 2·MIl1pllHC~H 10/0.41<8, MOU{HOCTWO no 630KSA.
OcTanWfOe $I1oKTJ>0060PVAOlll\KIf8 aHlll101'INHO 3Tn.
,Qnll ..apHHHoro ~neKTpocHa6)1(eHHIl • IinoK-lioKce pUMepoM
12.5x3M nJ)l1Meft6H1l AHSSII~HIlIl ~llI<1JlOCTt'H4KJla COCTllae:

AHSen~-lIneKTPH ..ecKHH anoMaTHsHpoaaHHblH arperaT MOUl-
HOClLIO 630K8T, HIlnplllKetsteM OAKB C pBAHaTOpHllH OOCTeMoH
oxnllllClleHHJl;
- \l.IHT pacnpe,tlenH1'el1~l>IH C 2 allTOMllTIt4eCKHMH 1lolKn1C'lll1'el1I1MH
HIl TOK 600A;

\l.IHT pacnpe,tlenH1'el1~bIii c 8 8BTOM8T1t4eCKHMH 1lolKn1C'lll1'el1I1MH
HIl TOK lGA.
Kal5en~b16 OaTH 10 H 0.41<8 no nnOut8AK9 I H II ~p6Aei1 UB0A8
npoKll8AblBatorCIl no Kal5en~1tIM KOHCTpyKI.lHIN Ha lICTlIKlIA8X H a
Kal5en~bix 1plIHUI8l1X.
Kal5en1oHllll npGA\'IC4HIl:
- Kal5enH CHllOIlol9 1OKB - 16.31<M;
- Kal5enit CHIIOBbItlIlO lK8 - 33.51<M;
- Kal5enH KOmponloHbIe - 21 •SI<M•
.Qnll HIlpy>KttOro OCaeutetUUI npem'CMOTpetlbl 4 !1pOlKeKTOpHbIX M8'moI,

HIl KalKlloH m KoropbIl( ~llttO no 1 OCIl8TH1'el1~HOMV yctpolt
CTIIV C KceHOHOIIOM n8MnoM MOll\HOCTIoIO 20KST II 8 npolKeKTOpo& C
naMnoM H8KanH18HH1l 1000ST.
Bo acel< SJllIHHIlX H HIl HappoiblX VCTaHOBKllX BbInonHeHO ocaeute-
HIte, UlIeMneHlte (uHVneHlte) II MonHMeUlJ.lKTll.

E.q.
IUM.

Kon...
'I6C11IO

ro,q OKOIN8H14l1

CTpOHTeIlIoCTB8

%ocaoe.-
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HaHMeHOlUlHl1e 05loeKT1\

HlIpYll<HIoIll cem snl!l(
tpOCHII511<eHHll II 0'l8
peA~

TeXHH'IeCICM lC8pE1terepHCT11Kll 05WlKTa

Ka5enlt 10M 0 At<B ~~WBllIOTC'I no 1<ll00n....1olM KO++C1'PVI<ltItllM
till ~Ka.qaX.
Ka5en1.H&ll npo,qyK1V1ll:
• KlI5enM CMII08LMl 10KB • 9.3KM
• KlI5enM CMlloawll OAKB - 9.7KM
- KlI00nH KOmponWlWe - 10KM.
Anll HlllJ't')KHOro OCBelJ.leHHll ~CMOTpefl'" 2 ~lI<eKTopHl.le Ma'moI,
till KlllK,ltOli IU KOTOjlhllC )"CTIIHOBJleHO no 1 OCBeTKTel1~HOMY )'ClpOH
C'nY C Kce+IOHOIIOH nBMnoM MOl1\HOC11oIO 20KBT M 8 npoll<eKTOpotI c
n8MllOM HSKlIl1HBSHMlI 1000BT.
Do aceJC W- H HlI HlIpYlKHI.lX yCl8H011Kl1X BI,U1OllHeHO 0CBef.ltE!
HHe, SMeMn_ (ssHYneHlfe) H MOIlHIfeS8I1\M1l1.
KOMnnetrnlllJl tpaHC$JPMIUOPHlIJI no,qCTIIH~ N 1 (N 2; N 3) I<lUK,q8ll

I COCT8Be:

ABa lJl8HC¢QJlMIITOpIl MOIIfiOClIoIO no 1000KBA. HlInpllll<eHMeM
10/0AKB. CM&CnllHbM unonHeHHeNI;
• A88 1a<II¢a UOAlI II&ICOKoro HIII1plllKeHMlI C npeAoxpaHl1T&l1eM H
JlIUWlAHHK1'l!JleM;
- A88 WK8<Pa BBOAa HHSKoro HBnpllll<eltHlI C 8BTOMBTM'Illl:KMM
....KJ1IO'l8TeneM. C lp8HC$JPM8TOpaMH TOKa, BMnepMeTpoM. BOn~·

TMIlTpOM. CHrHIU1HS8~;
o,qHH WK8<fl OAKB C C8Ill\HOHHWM UTOMBlH'leClOIM ....KnIO'l8TeneM M

AB}'MII ~PHblMH IIolKJ1IO'18ll!1l1lMM;
• ABa WK8<fla OAt<B K8JtC#lbIH C 6 ~PHblMH Bl.lKllIO'lIITeJllIMH; Hll aceJC
HH!KOBOn~THhiK ¢MAepax njlel:lYCMOlpeHbI TpaHC$oPM8TOpW TOKA.
lIMI18jlM6TpW•
I1.\Iml CTlIH4MK ynpaaneHMll I Konlt'leCT1l8 - 20IUT
acero naHeneH • 121 WT•

KOllIletfC8TOPHl>Ill yCl8HOBKH HlInpllll<eHIteM 0 AKB I Konlt4eCTBe -
8wr oOOleH MOl.QHOCTWO 2160tdlAp.
3neKTJlOoOOpYA088lfH8:
- nyHKT p8Cf1p8AenMTen.......H HI 10 BBTOM8T1NSCKMK IbIKIllO'l8TeJ18H
·5IUT;
- Il\K1OK OCBeTKTel11oH1.lH HlI 12 rpynn CBIlTOMlIT8MH • 2wr.
npoKnBAKB K800neH no nn0Ut8AK8 YCTBHOIIKH npeAycMBTPHBa8TClI
till Kr8K8AIIK snet<TJ>M'lllCKMX M COBMe~H_ C TexHOnont<leCKH'
MH. I snet<'lpllf1OMOOtHl1H I LtnY I KllOOnIoHI.lX K8Hllnax. I onepaTOp
HOH' I AIIOHHOM nony.
Ka5en1.H&ll npo,qyKUHll:
• KlI00n~ CMllolOii AO 1KB - 35.0KM
- KlI00n~ KOM'rpOnwUl- 20.0KM
- npoao,q O.66KB - 3.0_
- npoao,q MeAHIolH ron"'H IlI5KHH Anll SMeMneHHll - 50Kl'•

~.
MSM.

KOnl'
\feCTIl()

ro,q Of(otN!IHHll

C1pOIlTl!I1IoCTB8

%oesoeHltll

npKMe<lllHIfe

Y'fIOObI KllOOnH 1\lI1I
nHT8HMlI 3IIeKTJlOOP'fGM
HHK08 OAKB ynr N 1
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1~1 rYBKHHCKHH m3 I+IlOqEPHlIh
V. UO'LeKTLI TpaucnOpTHOrO X03.sIHCTBa H---cB.H3H

N°
n/n

HaHMeHOlUlHI18 ol5'1oeKT8 TelOf_ )(lIplltaepMClMl<a ol51ollKT8 ~.HSM. Konlt
If8C11IO

ro,q OKOH'lllHHll

C1pOI1'1'eI1~

% 0C&08HHJI

nPKMe<iaH118

1.

2.

3.

4.

3Aa_ rapa>I<ll

CTOIlHKlI C BO!IIVXono
AOqleIOM

TennwH CICJ1l1S1

Xono,qHwH CICJ1a,q

npeAH8SHalfeHo An'! ...monHeHKIl 18XHlllfecKOro ol5cnYJlOllaHHIl H
~o peMOKrll IBTOMo6Iln~.
CoeToMT HI UKpWl'OH CTOllHIOt H8 5 llIITOMOl>HneH, ~¢MnaKTOpttIl

Ha 2 nOCTa, oT,qeneHHIl peMOHTa H saPIIAKH BKKyMynllTopoll,
sslq)blTOii MOHKH allTOMoOOneii. 6wTo1lloDC I1OMIl~HH. r1pe,qcTaIlJlIl9T
colloM 0AH03'T8JKH08 WHHll patMepw I nnaHe 73.0x12.8M
BI.lcora - 4.5M
CTpomenWfblH 06loeM - 4204M
!1notqllAl. sacTpoHKH - 934M2
KapKac - CTllllWfOK
~ KOHClPYKUHH • C11!H08l>I8 MlmIJ1nlNllClOt8 wexcnoo
HbIlI naHenH C MHH8panOllllTMolM yrennHTeneM. O::~HO Heo6xo,ql1
MWM OflopYA0B8HHllM Anll IlI.I1OnHeHltl'l YKlIS8HHWX IIWUJe peMOHTOB.

npeAHISHllfeHB Anll 015neNeHHIl sanyCl<B ,qIHrlreneH IITOMO()H
neii I SIWHee IpeMII roAl. CocTOifT HI OlllPWTOH l>eTO...p0B8HHoH
nnOlq8,qKH paSMepaMl1 12x54M Anll CTOIIHKH 15 IITOMolSHneil.
KanopH!JlepHoil KaMeploI M IOSAYXOIO,qI. oT KOToporo rOplI'lMH
IOSI!VX nQABeTClI no,q IlIlMrBTenH alTOMo6HneA.

npeAHllS_ Anll Tennoro xpa- 060pyIlQlBHIIJII. 11OCT\'IlB~.

ro OT saaO,tlOa-HsroToaHleneH. npeAcllanlleT 0060M SAaHIlI
8p04HOro mna patMepaMH 15x60M,. oeHlIlJ.IllHHOro AIlYMlI KplIHaMM
no,qaec.-.&M1l :Il1lll<1H'leCK11MH rpysor1OAloeMllOCTWO 3.2re.
CTpOKTenWfblH 06loeM • 10600M3
!1notqllAl. sacTpoHKH - 900M2
o&oolll<ll - Kpo&eJ1Wf11l1 C1IInl. no oI5pewen<e
YTenI1HTenI. - MHHepBlIORBTHwe nnK'llol.

npeAHlU_ Anll ssKpwToro xpatteHKll 060pYAOB8HKIl, I'lOC1)'I1IIlO
utero OT uao,qol-HsroToIlHTeneH H He lpe6YIOUlero Tennoro
xpaHefOOI.
npeAC1llllJl1IeT corioH WHIte 8po<lH01'O 'THOll paSMepllMH 15x60M.
OCHIUleHHoro IlIlYMII KPIH8MIl sneKTpHlfeCKHMH nOlllleCHblMI1
rpysono,qloeMHOCTIolO 3.2re.
CrpOHTenWflolil 06loeM' 10600M3
llnOU\llSlI. sacTpoHKH • 900M2
OliwHlll<lI Kpo&eJ1Wf11l1 cranl. no o6pewe'n<e
YTenI1HTenI. - MHHepanollBTH1>I8 nnK'llol.

1988

100%

..." ....

• • •
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N° HaHMeHOBllHHe OOlol!K18 TellHH'lllC1dlJl xaP'lKTePltCTMIlll o6\eKTa EA.IUM. Konlf- rOIl OKOH'IIIHIIll rlpMM-
n/n 'leCTBO C1pOHTeI1~

... - ......_--_..

% ocaoeflIollII

5. 1ln0000Ka 000py1lOll8" npeAHasHalle~ Ilnll 011<pWTOrO xp8HeHHll o50PYIlOUHIIlI, nocTYna- ...".-
HlUI ~ro OT SlIBOAOB-t"roTOBKTeneil.

npIIllcTunlleT co6oil 611TOHHpoUHHYIO nnoll(allKY pUMepaMK
60x66M

6. npoxQl.lllll SnOK-50Ke-lSesK8pKllCtlblil ·
Pawepw II1I1I1Ke 15.0x3.0M
Bwcom 2.6M
1ln0UWl1o Sl\ClPOItKK - 45M2
CTpomenWllolil OO\eM - 117M3
0!palK,qII1OU\Ifll KOHCTPYKltHH - 1p6XcnOOHhllI naHenH MeT8I1nlt4ElCKHe
CMHHepanOBll_ yrennHTeneM.

7. 3,qaHHe OOll<Aeno j:1Byx7TlIJt(H08 WHKe ·
Pawepw II1I1I1Ke 16.5x83.5M
CTpomenWllolil OO\eM - 11450M3
1ln0UWl1o. Sl\ClPOItKK • 1377M2
I1oI16JHlIIlI1l1Ol1W1Io HI 70 4enOBeK - 1300M2
KaPllllC - CT8IIWlOif
0rpa>!<Aa1OU\lfll KOHCTP~ • nen<o6eToHHhllI naHanH

8. rll301lIolMHIIJI KllMepa OAH03TaJl<HOll SAS- ...."--
Pawepw 1 l1I1aKe 13.0x19.0M
Bwcom - 3.6M
CTpomen-.M OO\eM - 890M3
1ln0UlllA1o Sl\ClPOItKK - 247M2
KaJ)KllC " CT8IIWlOif
0rpa>!<Aa1Oll\lf8 KOHCTJl)'KllHK - lIen<o6eToHHhllI naHanH

9. OrpaJI<,qeHHe j:\II_- SOOM ·
Bwcom - 2.0M
KOltCTPYfCl.lMH - CT8IIWlIIlI CGn<a rIO lKeneso6eTOHHbIM cron6aM

10. IlHewHllll C8M1o CMCTeMa. ~HOp8l1e+iHOH CIUl3H 1ft IIBVX OK~ CTllH~ii HI 24 KOMM. 1 ·
KaHll/lll 1 AHlII1lUOHe 150-170Ml'4 1 KOMIU1I1KTe C KCTO'lHMK4MH
~neKTponKTIHHJl. IHTeHHO-MllITOllolMH YCTpoiicnlMK (.IoICOTI
MIl'moI 45M), MOHTall<HbIMH Ka6enllMH, HSMeptnen_H npttlSopaMH K
HHCTJlYMeHTOM.

'---S"-
~'~

~
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N° HaMMeHOllllHHll OO\>l!f<l'll TellHlt'feCl(lUI )l8paKTepl1C1MKlI 0610etaa EsI. HiM. Konlt- ro,q OKotflIlIHIUI f1pIw-
n/n 'IeCTBO CTPOKTeJlIoC11l8--_ .._- ......... ~..

% OC8Ol!HKll

11- AaroMaTH'lecKllJl yCTa- npHOOp npHeMHO-KOHTpon~HwK. OKpaHHO-nolt<8ptiWK Anll MAKnIO'l&' "
HOBKa nolf<lPHOl1 CWHI' HMIl 50 UlneMlfJoa atrnaIIHS8~It. ~T paOO1Y C MJKaPHW-
n~ MH IIUel1\llTenllMII aBTOMATH'leCKoro A8HcTaHlI, pearHPylO~MII Hll

TeMO, AWM, MIIMlI, II C PY'lH1oIMK lU~yenllMl1, cpa6aTlolB8I011\KMII
nPH Haltl1\1MIt Hll KHOnKY. Otiec~T IIOSMOlIOtOCTIt UTOM81l4'
'leCKorO II<I1Io<18HKlI CHCTeM rIOlt<8potyWl!HHJl II OTKllto<tel-lKG TellHO-
norH4eCKoro o60PYAOBllHIIII II BeHTllnJit~HH no CKrHllny cpal5oTllB- KOMM. 1
wero nolt(llPKorO KSBlll1\llTenll. B UlneM$ IOtMOlI<HO lI<I1_ltll OT 10
A050KS~eM: KM 8.0. KSl5en~ yene4x>~IolK 10x2 C MeAHOit lI<ItI1OK AHaMeTPOM 0.5MM B
oonH8KlHlxnllpllAHOK oOOnO'lKe; KM 5.0. Karlen" KOl1TpOnwlI.M C MeAHblMM Jt(WIBMM Ce<leHHeM 1.5MM2 c
H!onJn~HeK II o60nO'lKoK II! nonHBHHHnxnopHAHoro nnBCTHKB, 4 KOMM. 1
lKKn~..Mi

- HllOOp KopOOoK Anll MOHTlIllUI K85eM.

• • •
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KOOPAHHU
Valllllt\lllHIlJ'I

nocnBAVlO"

N'
n/n

12.

._~-
' ..'-~=. -~

CT)
""""~

•
HaHMeHOlUlHI18 001ol!KTll

I!HyTpItM~

CllntCIlIIiH

•
TellHlt'lllCKllJI xapaJrn!PHC'TMK8 Ot5108KT8

-OOOPYAOUHHe IBTOMallt'lecKoH Tlll1e4>oHHoii CTaHlIHH
HOrO ntnlI eMKOCTWO 100 HOMepOI C IOSMOlIOlOCTWO
eMKOCnt AO 300 HOMepoB All" noAKJIIO'feHllll a~
IqHl( 0'l8pl!AeM CTpOKTI!I1IoC1U, C 'l'lllIl$oHHWMH annapal8MM;
• 1tClqlO6e!0l18Ct111Jl npltCTllBK8 WIll IlOAKnIO"lllHHII 50-1M at5oHemo&
'l'lllI~ ~Il, HaXOAJU¥fXCJI 110 UJlIolIIOOf1IICHbIX 1OHaX, I
KOMM_ C IlCTO'lHllKOM SIlI!KTJlO"KTllHMl HIt 24B;
• :tl1eK1J)Ol"1fTl11 VCTllH08l<ll AIIIl rtmIHMIl o!5opV,qollllH1lJ'I ATCK I
COCT8B4 IIbIOpJ\Wf'l'lllIeii, llnoK8 lIlITOMllTMKIl, IJ.f>1TOIlloIX VCTPOOc'ra II
BKKYMvnllTopol;

o!50pyAouHlle PllAIlOTpllHCml41l0HHOrO vsna MOUlHOCTWO 1KilT,
BKnlO'lalOUlero yCllnMTenM, ysnlol KOMMyTallMM, paJiHOnpHeMHIlK
BHeWHIlX nporpaMM. MHKPOlPoHH08 ol>oPYAOUHHe. aHTeHH'" AllII
np118M8 pa:tnIl'lHbIX AIl8I18S0H0B;
• K8t5en1o 'l'lllIelPoHHlolii 10x2 C Me~ lKHlIOii J:IHlIMI!tpOM 0.5MM I
nonllBl1H11J1lmopllAllOii O!5on04Ke;

K8t5enM MCKpO!iesonacHOii 'l'lllI~HOii Cllnt 10x2 C MellHOll >l<KIloM
AKlIMe1JlOM O.5MM I nonHBI1HHl1lmopllAHOii ol>onO'lKe;
- K8t5en1o PllAHO$HK84IlIl M pacnopJlAlfT8l1IoHO-IlOHCKOBoil CBlISIl C 2
MIl MeAHbIMM >l<HnBMIl J:IHlIMI!tpOM 1.2MM 3KpOHHp0B8HHMll tipoHHpG
B8HHMll CTIltIIoHOil neHTOil;
- K8t5en1o KotnpOnloHMll C 4 MeAHloIMIl >l<HnBMH Cl!'ll!HHeM 1.5MM2 C
Hlonll~ M ol>onO'lKoii ItS rtonHBMHHIlKllopllAHOrO MIIC1MK8;

'lllCIol ,neKTPM'lecKHB nepBM'lHIoI8 Kup4ealol8 C 10SMO>l<HOCTioIO
OOAKllIO"IlIHIlJ'I ,110 50 ITOpH'lHIoIX snBKTJlO'lIICOII, C -KTPMKTlltooteM

V~oii;
yCTpoiicTBO rpoMKoroaopIlUlell CIIISM WIll OpraHIltll4HIl callSH

COBeU\8Hllii M AMCOeT'lepcKoH rpoMKOrOBOpllUl8ii CMS" eMKOCTlo1O
AO 10 afioHemoB;

yCWIH'l'llllIo MOIqIfOCTIoIO 100BT WIll Opr8HHta4/11l pecnopllAH'l'lllIIo·
HO-llOHCKOBoil CBJI3M a KOMtVl_ C MItKpOlJx>HHIoIM yeypoHcTBOM,
PVnoPHIoIMM rpoMKoroaopHTenllMH AO 10 WTyK, YCTpoilcTBOM
:tl1eK1J>011HT8.H1lJl;

KOMMymrop' onepan1BHoH CBlltH AHCnel'lepll eMKOC1WO AO 25
BlSoHeHTOB;
• KOMMymrop onepan1BHoH CBlISH PYKOIQAM'l'lllIIl C noAKnIO'leHHeM
,11060 at5oHemo&;
• KOMMymrop onepan1BHOil CBlltH A8>l<VPHOro no~no c IlOAKnIO'le
HIleM ,110 20 afioHeKTOI•

~'-'I =:
11<OMn

lKOMn

lKOMn

lKOMn

7.5KM

1.5KM

1.2KM

3.0KM

1KOMn

2KOMn

lKOMn

lKOMn

lKOMn

lKOMn

rCA OK0H48H1lJ'1
CTpOM'l'lllIIoCTlI8

% OCIOllHIlJ'I

•
11pKM-
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N°
"'n

HaHMeHOBllHIte 06loe1<ll1 TelCHlt'leCl<lUI IllIpaKTeJ>l'CTHlC& OlS1oeKTa E,q. M!M. Konlf
'IeCl1IO

rOA OKOH<laHHlI
etpOlm!lIloCTBll

% OCIlOeHl4l'l

rIpMMetlaHHe

13.

14.

15.

A8ToMllnt'leCtaUI yera
HQBKa noJimpHoA CInlll

m4!l14HH

Buy1pMM~_

C8TM CBlI3H

0rpalKnetM8 MOUW\KM

•

npH8MHO-KOHTpon.HwH npH150p OXpSHHo-nOlKapHOH CHrHanHU4HH
AD 50 wneii¢oJl.
KalSen. renelfJoHH'" C MI!IIHt.MH _aMH ~H8M81JKIM 0.5MM • I1OnHIIM
HHIlxn~HOM oOOnll'lK8 I!MKOC1WO 10x2
KalSen.. KOlfTPOJIIoHWii C 4 MeAIfI>lMH _8MH C_HeM 1.5MM2 C
M!onll4H8H M OOonll'lKOM HI nonHBMHHIlxn~lfOl'OnnacTHKa
KalSen. cHJlOIlOi:j ~ HMHa'l8HHJl C MeAHOli _oM ce'l8HHeM
1MM2

KalSen. renelfloHH'" C MeAHIoIMH _8MH JlHIlMeTpOM 0.5MM • I1OnHIIM
HHIlxn~HOM oOOnll'lK8 I!MKOC1WO 10 nap
Kal5en. KOHTpon.HwH C M8~HWMH lKHnaMH Ce<leHHl!M 0.75MM2,
KonK>+eC'RO )l(Hn JlO 4, c nonKBKHKnlUlOpl4AHoM HsOnllttHeM M

oOOn04lKoH
TO)l(8 ce<IeHHeM _ 1.5MM2

KalSen.. p8AIf04lHKaltHH C 2-Mll Ml!l\HIoIMH _8MH JlH8MeTPQM 1.2MM
fiIPlIHHpotllIHHIolit lSpoHHj)OlIlIHIfI,IH cran.HOli neHTOH
YCHIlKTen.. M0lltHOCTH 1OOBT ~ll OprSHKSBltHH paCnOpll~HTen.HO

J1Ol1tKOIOM elMK • KOMnneKTe C Mllxpo¢oHOM, pynopHloIMH rpoMKG
rollOpl1T8llllMH AD 10 unyK, yeypoiicTBoM SllekTpOnHTaHHIt
KalSen.. KOlfTPOJIIoHWH C 4 MeAHIoIMH _8MH Ce<I8HHeM 1.5MM2 C
nonHlIHHHl1xnopHAHOH MtonIl4H8R H OOonO'lKoM

,l:tnHHll - 50OM
Ilf.lco'll' - 2.0M
K~ - ctanloKBJl C811<ll no lKenesol5eroo_ C'tonlSaM

•

KOMn

KM

KM

KM

KM

KM
KM

KM

KOMn

KM

9.65

1.8

0.5---r---=:
1.3

0.350
0.100

0.600

2.600

•
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1.1. rYBKHHCKHH m3 I+II OQBPElIb

VI. HapyxHLle cern H coopy.JKeHIDI Bo,n;OCHa6.JKeHIDl, KaHaJlH3aIJ)IH, re'iDIocHaO.JKeHIDI H rasocHaO.JKeHIDI

N°
n/n

HaIlMl!HOB8HIt8 06wm TelOfH'lllCl(U lllIp&KTepHCTMKll otllol!KTll ~.
M3M.

Konlf
If6CTlIO

ro,q OKOH4!IHI1lI

CTpOHTeI1IoC18l1

% OCIIOeHMII

nPHMe'l8H148

.--
'JlL;J

1. KOTelIIoHIUI 6nCNHllll KOTel1IoH1U1 C tpeMIl napolIloWH taSOMaJyntIolMH KOTnIlMH.

nonHIUI napollpoHSlIO,lIlfTeIIwtOCno 48 TOHH/I4IIC. Tol1llK8O - ~-
HIoIii raJ. 1lKn1O'lll8T. ce&!:
- npoHSlIO,lIC'I1It!HHOIl s,qaIUIe pasMepoM 12x36 M • .wc0'r0M 8.4 M

- 6nOlC-6OKc 6wT0lI0K pasMepoM 3.26x12.25 M. IblCOTOH 3.985 M
• OTAenetlltB HBrpe88 TenIlOHOCKnlM • H8py)I<H8JI nnolJ"-AKll 9x14 M
- 6n0lC MOl<pOfO xp8Het1l1l'l conH
• AM AI.W.IOlIWe 'TpylSw I\HlIMl!1pOM 1000 MM IlWC01'Oii 32.11 M
&noK-60Kc 6101ToaoK CoeAHHIIllTCJI C npoHllloACTBeHHblM IA8HHeM

KOTelIIoHOii nepexo,qoM p8IMepoM 3x3.26 M.
3A8HHlI 0AHOST8lKHoe. 6nO'IHOe-6esK8pKBcHoe. OrpelKABlOl1\He

K~H MeTlIllnlNeCKMll TPlIXcnoHHble naHenH C MHHepano
IIlITHl>WI yrennHTenllM. CrpoHTenIoHlolii 0010llM - 4100M3
nnOlqllAIo SIlCTpOHKM • 542M2

0ctt0IIH0Il oOOpyAOIIlIHMB npoHSBO,qCT8lIHttOl'O SABHI1Il:

• KOTen napoeoK npoKIlIO,lIHT8IIIoIfOCTlolO 16 T/'f. P= 1.4 Mna
• $t(oHOMlliisep "VfYlH>'H 6nll'lHloM FHBlp. =330.4 M2
• 6noKpeI\~ yCT8HOBKH Q =60 T/'f. P1/P2 =14/6
• aetmllllITOp Q =14650 K}'6.MI'I. H=278 MM IIO,lI.CT•• N=15 I<BT
• AIot'oAOCOC Q =27650 K}'6.M/'f. H=276 MM IIO,lI.CT•• N =45 I<BT
• I1HT1ITeI1IoH..a4 H8COC Q =38 K}'6.MI'I. H = 198 M. N =40 I<BT

•~HIUI KonOHKll Q = 50 TI'I
•~H...ii 6aK 061ol1MOM 15 K}'6.M
• cenapllTOp Hef1pepwBHOH,..,oAYBKH AKlIMeTpOM 300 MM
• Tennoo6MetlHl1K Q = 20·40 TI'I. FH8lp. = 5 K}'6.M
• HlIOOC I.l'!Il1'p06eIllHlolii Q = 20 K}'6.MI'I. H = 18 M. N = 2.2 I<BT
- HlIOOC llell1'p06ellGlwH Q = 38 K}'6.MI'I. H = 44 M. N = 11 I<IIT

• ¢w!1o'Tp HOIM1HWii A-TPOM 1500 MM
- Conep8CT1lOplmll1lo A-TpoM 1000 MM
- II8COC AOIIlJll*l'lIllolli Q = 100 nl'l. H = 100 M, N =0.25 I<BT

OOOopVAOBAHItB OTAenetll1ll H8rpesa Tel1IIOHOCIlTeI1R:

• no,qorpeaaTel1Io ll8pOlIOAIIIfOH FH8lp. =53.9 M2
• no,qorpeaaTel1Io IIO,lIOBOARHOH FH8lp. = 20.3 M2
• II8COC llempo6elKHlolii Q = 200 K}'6.M/'f. H = 95 M. N = 80 I<BT

WT 3
WT 3
WT 1
WT 3
WT 3
WT 3
WT 2
WT 2
WT 1
UIT 2
WT 2
UIT 2
WT 4
WT 1
WT 1

WT I 2
UIT 2
UIT 3

1998

100%
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N°
n/n

2.

3.

HaKMllHOBllIMl OOWl108

YCTaH0BK8 yntnlWl~
TertII~ KOMnpeMHPOPH
HIolX raSOll (I O'f.)

YCTaH0BK8 HarpeBa
TertIIOHOCHTelUl.

TelQMoleCKIlJI lClIpllKTePf'CTMICI oli-.eKTa

npe~HUH~'IeH~ ~nll nony'leHIIIl TennOHOCIITenll C nap8MeTpaMII
120·70 oC II C napaMelpaMlI 150·100 oC.
PaCnOnOlKeHa HI HapYJKHO'1 nnOuw:tKe KOMnpeccopHOll, HaCOCHOG

otiopyS\Oll8Hl1G pasMeuteHQ • WHMII KOMnpeceopHOli.

0CH0lIH0e oOOpy~PHIt8:

• H8COC ltempot)e)l(tlwH Q = 90 KYfi.,.../'I, H =0.85 Mna, N = 45 I<BT
• H8COC ltempot)e)l(tllolM Q =, 20 KYfi.M/'I, H =0.65 Mna, N = 40 I<BT
• eNlK~ aepn1K11J1IoH811 0010eM 50 KYfi.M, P= 1.0 Mna
• TennooliMeHHIIK nlIpOBOAJIHOH FHarp. = 53 M2
- TennooliMeHHHI< 1lOA08O~HOK FHarp. = 56 M2
• TennoolSMeHHHK nnllCTl1H'l8TWH FHarp. =648 M2, Pv=4.0 Mna
• TertllooliMeHHHK KOlKyXarpyfi<lan.a'1 FHarp. = 778 M2, Py = 7.5 Mna

npe~H~SH8'1eHa JI"" peseplHpo,aHHll yCTaHoBKM YTMnMS8ltMM
Toona KOMnpeMHPOB8HHI>lX rasOB.
Hapy>KH8il nnouwtKB puMepoM 12.5x12.5 M

0c00aH0e otiopy~IIlIHHe:

~.

IISM.

WT

WT

WT

WT

WT

WT

WT

Konlt
IIIlCTIID

3
2
2
1,
4
2.

ro,q OKOH'lllHIVI

CTJlOI"1'I!IIIoC1BlI

%ocaoe_

1988

100%

npoet<T

I'1pHMe<IaHltll

nll'llo ~llnllH~PM'IecKBll TPv6'IaT811 lepnlKan..HIUI npoHSBOJlHTenlo'
HOCTIo - 15.12 MBT I WT

4.

4a.

5.

YCTaH0BK8 ytMIllWll(HII
TertIIa KOMnpllMHp0B8H'
HOl'O rata

YCTaH0BK8 HarpeBa
TertIIOHOCHTelUl

HacocH8ll xosmm.eao
ro M npoIUBQJtCTIIeHHO

ro 8OAOCHII!5lKeHMll

AHAnont4Ho N2

AHAnOrl-14HO N3

ry6t<1tH<:tGUt I1l3 II, I O'fePl!,lIH. HaCOCbl:
1. XosnHnoellOl'O HUH8'leHMll:
npoo.t~HTenWlOCTlo 90 M3/'1, Hllnop 0.45 Mna.

wr I 3(2+1)
2. npoMSBORC11I8HHOnl tlMHll'leHMll:
npoo.t~HTenWlOCTlo90 M3/'1, Hllnop 0.85 Mna.

wr I 2(1 +1)
5nOK'OOKC SlIeoACKOro MsroTOBlleHMll 12..7x3.2x4.0 (hI M.
pelt<MM aBTOMll1M'lllCKl1ii.

1989

100%

npoet<T

1989

100%

6. YCTaH0BK8 06e!lKenesH

BaHMll BO~'"

•

nJlOlU~HTenWlOCTlo 400 M3/cyT
5nOK'OOKC SlI80ACKOro MSroTOBllel*lll 15,22 x 3,2 x 4(h), pelKltM
aBTOMlllM'lllCl<MH

•

WT _M"._

•
34
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N: HaKMeHoaaHIt8 ol'i~ TelOtlf'l6ClaUI Xllpatcrep+tC1M1<ll ot5\1lK11l Ell. Kon.... ro,q OKOINIHHlI npw.lll'lllHHll
nln HSM. 'IeC11IO c:q>oMTI!JlloClBll

.......................
% OCllOeHHIl

7. r1pcmIlOI1OlKftpHllll HllCQ- npOOnOIlHTe11WfOC11o 630 M3N, HlIl10p 0,9 Mfla, 2 HaOOCll (1 +11. WT 1 "
CH8ll ,Qaa t5n0K-6oKea UBO,qCKOl"O HlrOTOlll1_ 6 x 3,08 x 2,9 (hI

~wi1. PellOlM pat50Tw • 8111OM4TM'IeCI01H

8. Pe1epsyapw ~1M1OIlO- CTanWlbM, Bepntl<ll1lloHIoIe COOorpe8OM II TenI1OH!OnA~ "
lK4pHOro unaca IOI\LI V = 1000 M3 WT 2

V = 200 M3 WT 2

9. Pesepsyapw xosmme- To )l(e V = 300 M3 WT 2 "
I0I'O tanIClI IOAW

10. Ilo,qosaoop HI 8p1CK118' 1. HlICOCHlUI npOH!BOI\HTe11WfOClWO 40 M3/~. HlIl10p 0,75 Mfla WT 7 "
ll<HHW GnOK-OOKC UlIOllCKOro HlI"OTOIII1eHHll 2,95 x 2,95 x 2,86 (hI M

PellGlM lIBlOMlITINeCl<I1K
2. ApTCKIlII>IOHIIIH8Melp 426MM, rnyt5MHIlllo UOOII 152M WT 7

11. KHC t5wroBwx CTOKOII npOH!BOI\HTe11WfOC11o 16 M3N, HlIl10p 0.3 Mfla, rnyt5MHlI nol\8OlI/lUJe- WT 7 "
ro KonneKTOpll 4.25 M.
GnOK-OOKC UlIOlICKoro HlroTOIII1eHHll 3.23x3.22x2.83 (hI M'
H8A'eMH8Il 'l8C11o; JlHllM81p 1420 MM • llOA'eMH8Il 'IlIC11o, H=6.5 M.
GnOK'KOH'reHHeP 1Iefm(Il1'I.4H".

12. HlICOCH8Il C1IIIfl\IIII co- To )l(8 WT 1 "
IleCOAf!PlKftllf4X CTOKOII 3arny15neHH811 ~8en. coopYll<eHHII KOHCTPYKlIMII - nplIMOyron~HbM

CTeIIItHWe &0101
PatMep • nnllHe 0.9xl.15 M
rnyl5MHlI - 2.8 M

13. HlICOCH8Il ~U¥!HHWX AHnorJ-'IlIHO n. 11 WT 1 "
CTOKoa

14. 04Mc:1Hwe coopYll<eHllll Cocral: WT 1 "
npoosIIOACTBeHHO-JIO' 1. &nOK-l5oKc saao,qcKOfO HlroroaneHHll 12x3.8x5 (hI M.
)l(IIe1loD( CTOKoa ,Q0CH1C1K4 CTOKoa, npOH!lOJ\HTenIottl>Cn 400 M3/cyr.

2. WnllMOHllKonKTllIIM - SeMnliHIoIe eMKOClH - 2 Klpn.I, patMeP o,qHOl1
10x15xl (hI M.
3. EMI«lCTIo ynoaneHHbO( He4rrenPOAYfCIOI, o6loeMOM 12.5 M3 c
norpYJtCHWM HaCOCOM (1 WTI C1llII~HIlII, roPlftOHT8l1I.H8l1, llOA'eMH811
c TennOHlon~H.
npoMtlOJ\HTe11WfOC11o 40 M3N, HlIl10p 0.35 Mfla WT 1
4. ,QpeHllll<HlUl eMKocn V = 25M3, 8H8l1orlt'lHO n.3 WT 1
5. Petepsyap CTll'nf'l8CI(Ol"O OTCTOII 06_ 700 M3, CTllJIWlOH,
BI!plMKlIII~"'H, H81\SeMHIoIif Co6orpeBOM, TennoMton~H. WT 3
6. Pe!epllyap-HlIKOnHTe11~ V =5000 M3, aH8llOnt<lHO n.5 WT 2

15. ~nowe nno\ll3j:\l(K 3eMMHbM eMKOCTM' 2 Kapn.l. PluMeI' OAHOH 15x15xl (hI M. "

--""'........."."','"--,

C.l"\V,
1
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N°
"In

16.

HaKMeHOBllHIt8 061oeKTl1

HlICOCHaII O'IHllIe"HItIK
CTOKOB

Te_1C8JII lUIp8KTep11CT11Kll 061ollK1'll

r1poHJlIOAlfTel1~ 120 M3/<1, HlII10p 1,65 Mfla, HllCOCIol
pes.
6nOK-60KC SSIO,QCKOfO ~l'OTOBIIelMll 12)(6)(5.4 (h) M,

~.

O,:tHOSTa>l<HOe~.

P8tMepI.la nnaHe 12.4x6,4 M

Bwco'lll4.2 M
CTpoKTenWll.lit 06loeM • 333 M3
rlnOl.qll,qIo S8C1pOitKM • 79 M2
KapKac • C'IllI1W1Oi4
0rpa>t!AB1OI1\H6 KOIfCTJlYKWlH • CTeHOI\Iolll Me'IllOnlNeCfQf!l

""'*' naHenH e MHHepanOllllllilolM YTeMHTeneM.

E,q. I Konlt- I rCl,R OKOH'IIIHMlI I nJlMMll'lll-
HSM. 'fl!C1lIO crpoKreI1loCTU

.......-..-................
% OC8OeHHll

2 pa6.:1i un I 1 I "

pellOlM

1J)excnoil-

17. KHC Il'OHt8OAeTBeHHO
ROlKAeBlolX CTOKM

•

npo.uBORIfTel1WlOCn. 90 M3/<1, H8I1OP 0.5 Mfla, 2 HaCOCa (1+1) 80
UplolllOSS~_ MenOlI_H. BenoMoraTenIoHI.Ie HaCOCW 2 (1 + 1)
80 UplolBOSa~HHOM MCnOll_. npolUlIOAlfTel1WfOC11o 7.2 M3/'l,
Hllnop 0.6 Mfla.
TpH 6noK-6oKca SSllOAcxoro HtrOTOllll_:
1. IJlIfTOBIlJI 3x3x3 (h)
2. "PHeMHl.lit pe3epsyap
H8AJeMHaII'lIlC'no 3x3x3 (h) M

l10ASeMHlUl 3x3x6.64 (h) M.
3. MIIWHHHwH san:
l1OASeMHlUl'lllC'no 3x3x6.64 (h) M
HllA'eMHaII 3x3)(3.5 (h) M.
3arny6neHH8l'l 'lIlC'no coop)')KeHIt!l:
K~1t - nplWloyronWlI.Ie C1lIIlIo_ 6nOKH
PuMep • nnalfe 3 .Ox3.0 M
rnyiSMHa· 6.5 M

H~eMHaII 'l8CTIo:
PasMep. nnalfe 3.0)(3.0 M

Bwco'lll3.0 M
K~H • C'IllI1WtblG 1pyXCIIoH_ naHenIt C MItIfl!PlUlOBlllHlolM
'(t8nnlfTel1eM.

•

un

•
36



• • •
W
n/n

18.

19.

20.

---~ ---...., ....... '"

CTj
~

HaMMllH0B8HHe 06~

KHC npoKSBOj:lCTIeHHO

JIOlIl,AeBloDl CTOKotI

8HylpHMOUWIO'H>I8
cent npotUlOACT1Il!HHO
npoTMlIOnolKllpHOl'o
IO,QOf1poBOWl

8KyIpMMOUWIO'Itwl
cent xOJ·n~ro
IOI\OI1POIIOAA

TeXHlNeC1<lUI lClIp8KTeflHCTMKll olS~KTlI

npotUlOAHTenWtOCno 280-500 M3N. H8nop 0.46 Mila
Il&COa.l 0CH0BHI>Hl 4 un (3 + 11
lCI1OMonlren~t-.Hl 2 un (1 + 1110 Upwaou~HHOMIfCfIOI1H1!HI1H.
KHC UBOACKoro HtroTOlll1eHHlI a COCTllBe:

1. IIIIf10WI 12x3x3.8 (hI M
2. CTaI1IoHOK fiynlfT l1OA'eMHI>ai ~KBMe1POM 3 .4 M. A/l1IHlI 22.86 M.
rnylilma noA8OlVl~ro KGnneKTOpll 5 M.

3. KHC. l18A!eMHlUI 'IlIC1io 12x3)(3.8 (hI M. l1OA'eMH8J'I 12x3x8.5 (hI M.
OIlHO:wraJKH06 JAlIHIte
l'aJMepI.la MaHe 12.4x6.4 M
BbK:oTll 4.2 M
C'IpomenWlWH OOloeM' 333 M3
nnOUWl~ UClpOHKH • 79 M2
KlIpKllC • CTMIoIfOii
~ KOHCTPVKJ.IHH CTetfotIWe MeTlII1nlNeCKMe 'IpllXClloH'
Hble I1lIHI!lIH C Ml1Hllpanotlll1'ltWM yrennHTeneM.

CTanWlwe tpy6t.l:
IlI1llMe1pOM 50
IlKaMeTpOM 80
IlI1llMe1pOM 100
IlI1llMe1pOM 150
AI1lIMe1pOM 200
IlI1llMe1pOM 250
IlI1llMll'TJ'OM 300
IlI1llMll'TJ'OM 350
AI1lIMlI'TJ'OM 400
AI1lIMe1pOM 500
"bGn~ aecloMa YCWleHHlUt. rny6HHIl sanOlKetllUl TPvlS 4.4 M.
HapYlKH09 nOlKapoTyw9HH9 ,~aHHH H' nOlKapHlolx rHApaHTol.
HapylKHbIX TllllHOllOl'lNeCKHX ycTaHOIOK • Ht nolKllpHbIX I111lpatflOB

Ifna~CTIIOI101 (20 unl. Pacl(O~ 170 n/ceI<.
MeTannOeMKocn. KOI1o,qqea " 0'lepe,lIH 40 T.
rp)'HTlol IIOAOHaCWt1f!-. neooK llWIHlaan.M. npKMeHl!tft,l: onq:Ii.m.Iii
IIo,qOOTI1Ha. tq)eMe_ TpaIW9M ('IlIC1'1t'IHOI.

Tpy6t.l CTMloHbI9. ycnOllUl npoKl1l1S1KH aH8JlOi'M<lHlol n.19
AHlIMeTp 50
AHlIMeTp 80
IlHllMeTp 100
AIIIlMeTp 150
AHlIMeTp 250
IlIl8M8TP 300
AIl8M8TP 350
MeTannOeMKocn. KGno,qq91 10 T no " o<Illpe,qH.

E,q.
KSM.

un

M
M
M
M
M
M
M

M
M

M

M
M

M

M
M
M

M

Kon...
'leC1lJO

400
220
120

3000
600

2300
200
100
30

100

600
220
600

1000
90

150
300

ro,q OKOtNlUMlI
crpoKTeIlloC11ll!

% OCtlOOHHlI

I1pHMe<laHtte
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N°
n/n

21.

22.

23.

HDHMl!HOII8HH!l06~

~HloMI
com npoH1l1Oj:1C"11lefl
AOll<AeIlOH MaHanKtal\l1It

BHytpMMOU\IIAO'lHloMl
cam lSi.rroBoil MaHllllH

SlIl.\HH

HlII1OJHorii Konnl!KTOP
041'1~HLOC CTOKoa

TeXHH'leClCIIJlllllpllKTepMCTHKlI 06lo8KTl1

rnyfiHHIl npoklIIIAlGf or 3.6 AO 5 M. YcnOIlMll npol<llllSlKH IIH8JIOnHllol
COl1lM IOAOrJPOIIOAll.
MatepWU1 TP'/6:
- CT8II_ • aecIoMll ycltnetlHOlf HSonlll\l1lt
AIt8MIl1P 100
AIt8MIl1P 200
AIt8MIl1P 250
AIt8MIl1P 300
All8Mlllp 400
AIt8MIl1P 500
AIl8Mll1p 600
- '¥\'HHI.Ill HlInopHl.Ill
AIl8Mll1p 100
AIl8Mll1p 200
AIl8Mll1p 250
AIl8Mll1p 300
AIl8Mll1p 400
MeTannMMKoen. Kono,q4l!B II~H COCTaIllVlllT 200 T.

rnvOOHll or 3.6 AO 5.5 M.
YenoBHII npoKl\ll,l:lKH 8HllII01'H'IHW ce'nIM IOAOnPOSO.qa.
MatepWU11pVCi:
• CllII1IoH1.1ll • aecIoMB ycltnI!HHOH KSonlll\l1l'1
AI'IlIM!!1pOM 150
AKaMlllpOM 200
AIl8Mll1pOM 350
AIl8Mll1pOM 400
- "V"YHHI.Ill MllnopHl.Ill
AIl8Mll1pOM 150
AIl8Mll1pOM 200
MeTannOllMKOCTto CT8llIoHWl( KOIIOAuel II 0'IepIlAH

nponOlKllH I 'lIMllll Mt CTBl1~_ lpy6 I IllCIoMll VCMIletlHOA MtOIIII"
l\HI'I MIl my&1He 2.5 M. a 06clol1Kll IIoICOTOH 2 M.
TpyOOn~ 'IBCnM1O npoxOAHT no liollO'TV c rnvOOHOM UllOlKe

HHll 4 M. Al'8MeTPOM 150

E,q.
KSM.

M
M

M

M
M

M
M

M

M
M

M
M

M

M

M
M

M

M
T

t<M

Kon...
'leCTBO

50
250

50
100
100
30
20

50
3200

600
1200
900

30
30
30
20

1300
500

5.0

24.0

ro.q OKOfNIIKtII

CTpOHTSll..crsa

% OC8OeHHII

__ ft __

npliMe'l8_

24. CTaHUWI 1>I4on0llNlC
KoH 041te1KH riwroIwx
C'TOKOB

npoMtlOAHTeI1~ 200 M3/t.yT
netll'lll

r1onHOrO UIO,qCKoro KSroroa" wr

25. SnOK peteptlVllPOll

•

COI:T8I:
1. petepay8pw CT8IIWlwe. HlI,qteMHwe V = 10 M3 WT. 4, c OOorpe8OM.
TenIlOMtonR4Hl!I1.
2. HaCOC. npolUlo,qHTel1WlOCT1o 10 M3/q. HBnOp 0.1 Mna (WT 11.
6n0l< taIIOACKOfO KSrOTOBnl!Hl'III 11.2x3.12x3.24(hIM

• •
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1.2. rYBKMHCKMH rn3' III+IV OQEPElIb

L IIo,ii)'oToBKa TeppHTOpHH cTPoHTeJThC~

•
N°n!n

HaKMllH0B8HIt906~ TelOllt'leClWI lClIplIK'lepJ4CTMI<8 06loel<1ll EA.
IUM.

Kon...
\fIlCTlIO

r~()!(OlN!\_

CTpOM18IlIoC1U

% OClIOllHMll

npHMe'lllHHe

1.

2.

3.

4.

5.

IlI>IpytiKa neca

llbrrop<lJolll<ll saOOn()llfl'"
HI.Il( y<UICTl<08

rloJIC...,t<a MOUWlKH All"
0Tll0JIB noaepXHOC1llI.ll(

JO,q

BHyrpeHHHe aBTOAOPO
rH

neweXOAHI.lB ,qOPOlKKH

,QepllBWI XBOHHI.IX H nltCTlleHHI.IX noPOII, IWCOTOM 110 20M, JlM8Merp
CTIIOIl8 110 0.2M

Top!p CHn~HO pBSnOlf(HBWeHCII, HsfibITO'lHO yanBll<HeHHI.lH, rnyliHH8
ta/10lf(eHlUl Top$l All 2.0M

rpVHT lin" nOIlCl.lnKH nepeMeutaete" HS rpyHTOsl.Il( HnH HCKVC-
CTSeHHl.llC l<ap~epOB, B••monHeHHI.lX cnocofiOM fHllPOHBMIolBBHHll,
TOJ1l1\1fll1llOAClolnKH He IlpeIll.lUJlleT 2.0M

rlonepetlHlolii npo4llm~ - c 060<tHHaMH, I1JI1pHHa SeMI1AHOI'O nonoma
AO 9.0M, WHpHHa npce.slKBH 'lIICTM All 6.0M: KOHC1JlVKlIHA AOPOlI<HOH
OABlKJIIol 2-x THnoB: C not<pIoITHeM HS cl5opHl.Il( lKBnesOOeroHHWll nnHT

B C8sepHOM HCnonHettHH patMepaMH 6lC2KO.14M H8 OCH088HHH HS
IlBC'lBHH()-rpaBHiiHOA CMeCH H C llOIq)WTIleM cepI1OlIHJIHOro npo¢wlll
HS nec<laHO-rpa8ItHHoii CMeCH TOJlUIMHI)it no OCH O.2M

nollplol'lW! HS cl5opHl.ll( 6eToHH1olX MHT plItMepOM 0.5xO.5KO.07M

un.

M3

M3

un.

M2

M2

7800

2700

135000

1350

1300

250

1990

100%

npoeKT

npoet<T

lK/6 nnl1T1>l patMepoM
6lC2KO.14M

nnOUWlIo IlOKpI.Imll HS
l1l!C'I.rpu. CMeCH

--..
"""='

cJ1
~

6.

7.

8.

IlI>IpytiKa neca

BJ.rrop4loIll<ll saOOn()llflH'
HbIX y<UICTl<OtI

rlollCl.I1K8 MOUWlKH AIl11
OTBOJIB noaepXHOC1llIolX

JO,q

,QepeBWI XBOHHIolX H nltCTlletlHlolX noPOII, IWCOTOM All 20M, JlM8Merp
CTIIOIl8 110 O. 2M

ToplJl CHn~HO pasnOlKMBWHHcIl, Hs6WTO'lHO ysnalKHeHH""", rnv6HHB
ta/101l<eHHA Top4>a All 2.0M

rpVHT AJIll llOJIa.tl1I<It nepe.w!Il¥!lflJI HS rpyKTOllLlX ""H HS HCKyC'
CTBBHHIolX KBp~epoB, BlolnonHeHHIolX cnoco60M rBIIPoHBMIolBa,
TOJ1l1\1fll1 IlOACIolnKH He IlpeBLa1lB8T 2.0M, fPVHT YKMAI.lBiIeTCll B
~ C nocnoiiHlolM ynnOTHeHHeM

un

M3

M3

1100

350

125000

npoet<T

...."...-
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N° HaHMeHOlUlHHll 061ol!l(T1l TeXHlNllCt<BIl XBpBK1epI1C1lItal O!i1oeKTa E,q. Konlf- ro,q OKOfHlHl4ll r1pKMe<laHHe
n/n Mm. 'leCl1IO CTpOKTeIIIoCl1Ia

......... -_.. - .....
% 0ClI0ll_

9. 8HylpeHHHe aBTO,IlOpO- rlonep8'lHba1 npo¢Kn~ . C o6oooIHHlIMH, WHpi1H8 SeMl1RHOI"O nonoma UIT 1200 " )f({6 IVlImI paSMepoM
nt ~o 9.0M, WI1pi1H8 npoes>l<eH 'I!IC1M ~ 6.0M, KOHCTPVl<UHII ~OPO>l<HOH 6x2xO.14

~Ill¥.IIW 2-x TKlOI:

c nolq)lomfeM "' c:6optIwx )f(/!i nnlfT • celleptlOM ItCnonHeHI1H pB:1M8- M2 1300 nnOl/.M~ rIOIlPIoITMll "'
paMH 6x2xO.14M 118 OCHOISHHH ItS necqaHG-rpa~ CMeCH H c nec<l8HO-rplWtHttoA
not<pI>ITMeM cepno8HAHOI"O npo¢Mnll "' ~HOH CMeCH lOl1U\l'HOH CMecH
no OCH 0.2M

10. r1eweXOAHIole 1l0p0)f(K!t rlolq>WTMll Itt c60pHwx OOrOHHWX MIfT p:lSMepoM 0.5xO.5xO.07M M2 250 "

• • •
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• •
1.2 rYBKHHCKHH m3 III+IV OQEPMhlr.- OCHOBHLIe OO'LeKTLl CTpORTeJIbCTBa

•
N°
"'n

HaKMeHOlltlHHe 06\eKTl1 Te_KlllIIlllp8I<'1ep1tCn1Kll o151ol!KTll EA.
IISM.

Konlt
'leCl.o

r01l OKOH'IlI.-uI
C1pOHT8IlJoC'lllll

% OC8OeHMll

npMM8'llHMe

---=..
~OO..,

1.

2.

3.

YCTaHOBl«I He$TeKOH
,qetfC8TOOT,qemneneH

3Aa- KOMnpeccopltOil.
Hapy>l<H08 ol5opy,llOllll'
HHe 11 OCywKB

HTK C 'fYPl5oAetaH,l\8
PaM. 3AaHHe xonO,qI1n~

Hoii KOMnpecCOj)lfOH

He<PreK~A8lIHTeJ1~
V=237M3
aec OOopyAOIIlIIMl

TelCHOllOrMJ'I aHMOnt'lHll II O'IepeAH
CTpoKrenIoH8Jl 'IlICTIo:
3AaHl18 O,qHOmuKH08 C~KoH
PasMepw. I1IlAHe MIIWI1HHOrO sana - 60.4x24.4M
PasMepw. nnaHe npl1CTPOHKI1 - 9.4x24.4M
Bwcota MIUJI1HHOrO sana • 15AM
Bwcota npltC'l'POAKI1 • 6.5M
CTpoKrenloHbM 001ol!M' 24000M3
r1nouwI~ taCtpOHKI1 - 1700M2
KapKllC • C'nIIlIoHoH
0rpalK,q.a~ KOHClpYKtt"11 CTeJlOIIWe MetannlNeCKMe tpexenoii-
_ naHeJll1 C Ml1Hl!panOll8THl>lM yret1I1HTe11eM

TelCHOllOrMJ'IaHMO~ II ootepeAH
CTpomenIoHllll 'IlICTIo:
OI:lHOS1'lIlKH08 IABHI18 C npMCTpOilKoH
PasMep. Mille KOMf1PeCCOPHOM - 42.4x18.4M
PasMep. M8He npwnpoHKI1' 6Ax18.4M
&leota:
KOMnpeccoptlOll - 1OM
npI1C'IJloi1KI1 - 5.5M
CTpoKrenIoHIoIM 06loeM - 8450M3
nl1l)lqa,q~ sampoiiKM - 898M2
KapKllC- cranWfOii
0rpalK,q.a~ KOIfCTPVICWIH • C'1lltfOIllolG tpellenoiiHIoI8 MetanJll1'lllC-
KM8 nBHel1K C MMltllpanoB8.1H\oIM yret1I1KTllneM

wr

T

2

112

npoeKT
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4.

HaHMeHOBaHI1ll OOloetrnl

l(1lY N3

•

TeXHH'IeCI<IIII lllIpatrnlpHCTMKlI Ol>loetrnl

OrAllnWfOCTOlIlqe8 t,q8HH9 pa1MetUeHO 10 Il!pIolBOOO8CHOH SOH!! (no
11Y3·86).
3AaHHe ABYX$TIl)I(HOG ol5ecne<tetto:
" npMHyAlfTBl1wtaH_~ C 5-TH Kpa1tfWM lOSAyxoOOMeHOM;

cHCteMOli KOH,qel.~UtpolUlHIUl aotAVXll I1OMl!Ull!HHH e _Hell...
Ten"HoH TeXHHKOH H noM8U(8HHH e nOCTOIlHHlolM npel>IolB8HHllM
nepcOHllllS (OOlollM KQHAHl\HOtMpolUIHl1lI 2000M3);

cHCteMOli rll!OIlOI'O noltCllJ>O'TYl.UEHIUl aotAVWHOrO M I1OAnonWiOro
npOCTpSHCTes nOM8U(eHMlI C ol>opYAoellHH8M pacnpeAeneHHOH
atCTllMlol ynpalll18H1Ul.
PasMept,la nnaoo • 30.8x24.8M
Bt.teoTa AA8HHlI' 12.5M
CrpomenWlIolH OOlollM' 9548M3
rtnOUl8A" S8CTp0HKH' 764M2
KspKllC • CTaI1wtaH
Ol'pa>KI\IUOIJ\I'IIl KOHCTP~H • CTel-IOlll>Ie nerKo6eTOH'- naHellH

•

I;q.
mM.

Kon...
'l!!CT1lO

rOll OK0H48HHll
ClpOMTelI\oC1B8

% oe&oelMll

r1pIIMe4aHHe

•
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5.

HallMllHOll8H118 06wcra

TMn. Y'lIlCTOK N 10

TelOtlt'leCt<llII llllPBtmlJlItC1l1Kll o6'1oeKTll

~ npoTIDI<eHHOC1Io Y'IllCTl<lI TMn· 3615M
Ii1J HIfX:
1• ,QBYJC'IpycHall ,¢T8Ka~8 H8 IWCOKMX CTOHKax c nponeTHIoIMH

CTpOeHHllMH
~·6M
AJlI'IlOH • 540M
AJlIflOH nponflT8 - 51 OM
2. ,QBYJC'IPYCH811 ,¢T8K~a Ha IWCOKMX CTOHK8X C nponeTHIoIMH
CTpOIlHHllMH

wltpHHOif 8M
AIlI'llOH 66M
AIlIflOH nponeTa 66M
3. OAHOIlpycH811 '¢T8KllA8 H8 OTAennLHOCTOIIl\4KX croi1Kax
IlolCOTOM aT 2 110 5M
WI1pI1H8 6M
AJlIHI 170M
4. To JKe

wl1pI1H8 4M
AJlIHI 545M
5. To lKll
WI1pI1H8 3M
AJlIHI 290M
6.To>Ke
wl1pI1H8 204M
AJlIHI 90M
7.To>Ke
wl1pI1Hl1 1.2M
AJlIHI 1685M
8. To >Ke
WI1pI1H8 O. 6M
AJlHHlI 295M
CroHKM H nponeTHWll CtpOeHItlI (no BCeH AJlHHe V'l8C'J1<81 MeTa/lnH
'leCKHe. 3cTaKlll\8 H8 70% AJlHHbl COlIMl!1q8H8 C SJll!KTpOKlltieMMH H
Ka6enIlMH KMA. ~ MeTBnnoeMK~ V'l8C'J1<8 (BeC wyfi. #¥lT8-
ne+i TPYOOI1>OIIOAOH H TPYfion~HOH' llpMlITYPW 6eJ CTpoHTen~.
HI>lX KOHCTP;'KltI1H H KBI5eneHI COCTllIll1lllJT 141 OT.

1:1:1.
IUM.

Konlt
'IeClIIO

r~OK~1MJI

CJPOHTl!I1IoC1R8

% ocsoeHItlI

rtpKMe<l8HIt8
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N
n/n

6.

7.

7a.

HaHMeHOUHIt8 ol51oelCTl1

TMn. Y'GlCTOK N 11

4>aKenWlO6 XOSll~

Cent KMA
,QHCfllll'leplUl1~

•

TelQflN8ClWl KlIp8KTl!p11CTMKlI ol5'-l!tm1

06tlI8J'I npotlllKllHHOCn. Y'\8CTKll. 141 SM
1 . ,QaYJUlPycHlIlI SCTIIKl\Aa "II awcOtGlx CTO~KIIX C nponeTHlolMM

CTpOllHHIIMH

WIlpMHOH 2.4M
AJ1t'HOK 81SM
AJ111HOM nponeTII 81SM
2. OAMOlIJPYCtWI SCTllKl\All
BLlCOTOM 3-9M
w~2.4M
AJ1t'HOK 194M
3. To lKe
BLlCOTOM 1.S-3M
C nponeTHl>lM C1J'06HHeM
WIlpMHOH 1.8M
AJ1I1HOK 80M
AJ11tH8 npane'lHOl'o CTpOllI&Ul IBM
4. OIlHO"PYCHIIJI H8 OTl¥lnWfOCTOllU\KX CTOMKIIX
BLlCOTOM 1-3M
WIlpMHOH 1.2M
AJ1I1HOH 275M
5. To lKe
BLlCOTOM 110 1M

WIlpMHOH 0.6M
AJ111HOM 51 M
CTOilKM M nponelHWII C1JXlllHHll (no aeeK A/lHHe yqacn<:IIl M6TannH'
'feC1G1l!. 3cmKllAll H8 50% AIlHH'" COBMeIJ.lllHll C SJ1eK1'pOKlIl5enlIMH M
KIIl5enIlMH KMA. 0l5u.lM M6T8nnoeMKOC1lo yqacn<:II (II&C Tpy6, ,q&Tll'

neK TPyl5onpoaoAoa H anopHoH aPMaTYplol l5et cTpoHTenloHlolx
KOHCTpyt<lll1H KBlieneHI COCTlJIIIUI8T 68.7T

Cenaparop HMtKorG A8Bl1eHMlI
Cenaparop JWOOI(oro A8Bl1eHMlI
noAteMH8lI eMKOC1lo
EMKoen. AIlll KO/lAIIHCllTII
06t.qHH see KOH,qeHCllTll

o&!.II'M see ol5opyAOll\KMlI
.CTIIon ¢aRena l.IolCOKorG A8l1l1eHHlI
O=0.8M H=6SM
CnIon ¢aRena HIftKorG ABBlIeHMll
0= 1.0M H = 100M

l1IHToBIoIe CHCTeMIol Ha l5na nHIIBMITI1'1I1CKI1X H $neKTpOHHIolX
npt1l5opos H SIIeKTJlOHHblX penll.
lJ..Imoa • 6 WT.

Kal5eneH· 17500 M
AHMoroawe IXOAW • 20 WT.

,Q~bIII IXOAb! - 220 WT.

,Q~bIII ablXOAIoI - 140 WT.

•

fsI.
1lSM.

WT

WT
WT
WT
T

KonH
'IeCTIIO

1
1
1
1

31.31

rQAOK__

CTpOK11!lIIoCTIUl

% OC806H1V1

~

•
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9.

•
HaHMeHOllllHlt& otlloeKl'll

3AaHHe KOMnpeccopHoM.

HapylKHoe o6opyAOBll
HH8 H OCyuJKll

OrA8Jl- HTK c typ6o.
AeT8tWlpoM. 3Aa- XO
nOAHI1WfOH KOMnpeccop
HOii

•
TelGllflteeKllJl XllplllCTepltCTMKll o6\eKTII

TelGtOl1Onul IHlIJIOnNUI 1 O'lepeAH

3Aa1*t8 KOMnpeccopifOH:

3Aa- OAHOmlJllHOe C~KoM
PasMepw I nnaHe:
KOMnpeccopttoM - 84.6K24.6M
npltCTJ)Oi1KH • 9.6x24.4M
8l.lcoTll:
KOMnpeccopttoM - 15.6M
npltCTJ)Oi1KH • 6.5M
C1poKTenloHblH otl\eM - 33985M3
1ln0lJ.lll,q1o StIC'TpOilI<H - 231SM2
I<apicac • CTMWfOH
0rpaJtcsIa1Ol.14l'6 KOHCTP~1'l • CTeHOIll>Hl TpeXcnoMHb19 MeTannH4eC-
KIte naHel1H C MHHepanoB81H1olM yrenJll'l19JleM
3Aa- HacocHOil
OAHOmllKltOe SAlHIfe
PasMept.I. nnaHe 18.4x6.4M
8l.lcoTll - 6. SM
CrpoInenloHblH otl\eM - 765M3
1ln0lJ.lll,q1o StIC'TpOilI<H • 118M2
I<apicac - CTMWfOH
~ KO~1'l CTl!HOBbI9 TpeXcnoMHb19 MeTIlI1nH4eC-
KIte natteI1H C MllHeplll1Oll81HlolM yrenJll'lll!lleM.

TelGtOl1Onul aKlIl1OOl'lHl1 1 O'Iepel\l'l
C1poKTenWlllJl \I8CTIo

0IlHOmllKltOe SAlHK8
PMMepw. nnRHO 48.4K18.4M
IIItlcoTll - 1O. 5M
C1poKTenIoHblil otl\eM - 9350M3
1ln0lJ.lll,q1o StIC'TpOilI<H - 890M2
I<apicac • CTM~
~ KOHC'TP'fKl.ll'lI'l CTl!HOBbI9 TpeXcnoMlIIoI8 MeTannH4eC-
KIte naHel1H C MHHeplll1Ol81HlolM yrenJll'lll!lleM.

E,q,
Hm.

Konlf
'I!!CTIIO

rOA Ol<otNllHl'lll
eTpOIfTenloC1Bll

% OClIOeHlt!l

.. ...".....

•
1'1pKMeoJaHH8
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N°
n/n

10.

11.

HaHMeHOUHMe 0610llKTa

L\I1Y N 4

TMn. Y'l&CTOK N 12

•

TelCl*NllCl<llll lClIplllCTep+tCTHKll 0610etml

Or,qenWfOCTOIltql!e s,qaHMe pa!Ml!l..I¥*fO all a!pioIIlOOIUICHOK salle (no
1lY3 - 86).
3,qaHHe AByxsTlI>KH08. o6ecne<Ieoo:
- nPMHVIlKT8llWfOM~ c 5-1M I<pll1HloIM aoJIlyxoollMeHOM;
- CHCTeMOii raJOBOrO IlOllQIP01YWEIHHII IIOSIlYUJlfOl'O If flOIll1Ol11oH01'O
npocTp8HC'TBll noMelJ¥!HMli c oOOpy,qouHltl!M CHCTeMIoI ynpGIlI1I1HHIl;

CHCTeMOii KO+f,l\K\ItO~poIlIIHlUl aos,qyxa noMeutetlHK C Il.NItCI1H-

Ten~HoK TexHHKoK If nOMeuteHHK c nOCTOIlHH..w npelilolBaHHeM
nepcotUlI1B (olilollM KOHIlH~HptOBaHI1II 2000M3).
P8JMepw • nnBIle 30.8x24.8M
IlI.K:oTB SWIHlUl' 12.0M
CTpomen~IoIKoliJoeM' 8088M3
rtnOll\B,q~SlIC1pOKKH • 674M2
KaP!<BC • CTIlII~
()rplvKwI~ KOHCTP)'KlIHH • CTeflOIII.Ill nerKOOOroH_ naMenl••

~nponll'(l!HHOC~y<UK:TKlI TMn - 850M

"'s '*IX:
1• ,[tByJ(llPyCHBll SCTBKBIlB Hll BIolCOKHX CTOHKBX C nponeTHl>IM1f

CTpOeHHllMIf
WHPMHOH 8M
A/lHHOH 210M
A/lHHll nponentOro CTpOeHHII SSM
2. OIlItO/lPYCH8Il 3C1lI1QlA8. HIl OTllenWfOCTOJUtMH croMKDX
IIWCOTOi1 1.5M
WI'4lMHOH 6M
A/lHH0i4 45M
3. To lKe
BIol!lOTOH 7M
WI'4lMHOH 4M
A/lHHOH 300M
4. TOlKe
IIWCOTOi1 3-5M
WHPMHOit3M
A/lHHOH 70M
5. To lK8
IIWCOTOi1 1.5M
WHPMHOH 1.8M
A/lHH0i4 200M
6. TO)l(8
WI'4lMHOH 0.6M
A/lHHOH 25M
CToiOOt If np0n8THwe CtpOeHHIl' lno BellM ,qnHHe V'l&C"J<A) MeT8J1nH
'feCKHe. 3cTaKllllB Hll 50% A/lHHIoI COBMe~HIl C lInetopOKB5eMMH If
KBf>en_1f KMA. ~ MeT8llnOl!Ml(ocn Y'lIICTlllI (Bee tpv6. 1161'8-
neH If sBnopHoH IIPMIITYPIoI 5es cTpoHTen~HIoIK KOHCTPYKI.IHH If
KBf>enelt) COCTBanll8T 440T.

•

~.
IUM.

Kon....
'leCTBO

ro,q OKOH'I8HK11

ctpOOTellloC1U

% ocsoeHHll

npilMe'l8HHll

•
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• • •
W HaHMeHOlUlHH6 OOloeKTll TelCHlt'le<:KIIlI XlIp8J<TeP11C1MKD 0610llKTll E,q. Konlt- r~ OKotNIHHlI f1pMMe<lattlte
n/n IUM. l.feCTIIO CJPOKTI!l1IoC'rBl1

......--.......
% 0CI0eHMlt.

12. TMn. Y'4llCTOK N 13 ~ nponoKetlHOCTlo)"lllC'OOl 247M --"--
npe,qcraaneH Ol'/:len~HOCTOIIUf1MH CTOHKDMH
awcoroK /:lO 8M
~2.4M
ol'itwuI AflHHa 235M, Afl- nponemoro C1pOI!HHJI- 12M
Bee CTOilKH H nponelHwe C1pOl!HItJII • Ml!T8JlnlHeCl<lte.
~ BeC (ties IIeClI CJPOKTI!l1~- K~HH H K86eneM) -
16.251

13. cl>aKenhHOO XOJIIl\cTBo AHanOfH<lHO III 0'II!Pl!1\H "

14. celH KHA 11IHT0IlLIe CMCTeMI.I HI l5ase nHl!llMllTH4eCl<Mll H llneK1POHHI.IX petie -- _.
.Q1lCflll'l'fePlUll4KII I1IHTw - 7 UJT•

KlI6enH - 20000 M
AHanOI"OBl>le Bll. • 25 U1T.
t!ltCKpeTHwe Bll. - 200 U1T.
,[IltCl<pe1Hwe 1bIX•• 140 UJT.

15. PeareHlHOll xosAitcTBo EMKOCTIo V = 50M3 1:1"11 KOMnpeccoptKll'O M&ClIB UJT 1 "
III O4l!pC.IlH wec:repeH'lll'l1olH HlCOC MlleJ1B UJT 1

yCTllifOlllletlHall MOl1\HOCTIo KIT 0.55
~BeC T 3.51

2

16. npoMelK'{TO'lHwe BIIBpl1H' EMKOClH V=100M3 UIT 6 "
HO-TeXHOl1Ol1t<1llCIlMll C>aKenWfIolH CenapBTGp UIT 1
pesepeyapw no/:lSeMHaII ,Rpe+WKHIJl eMKocn. UIT 1

Haeoc W4>ny UJT 1
~ BeC OOopY/:lOB8HItJII T 154.-

165
YCTBHOllIlelflllllMO~ SIl./:lB. HBCOCll KIT 90

-.. --...."'.:,,-..............
~c~

~
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.1.2. rYBKHHCKHH m3 III+IV OQEPEIIb
III. 06'LeKThI no,n;cooHoro 11 oocJIYJKHBamm;ero Ha3'Ha'leHIDI

N"
n/n

HaKMeH0B8H1tlI 001ol!K1ll TelCHlt'l6Cl<lIlI lllIJlIIKTl!pMC'TMKlI ofi~KTa E,q.
IUM.

KOllH'
'lGCTIIO

ro,q OI<OH'l8Hl11l

CTpOKTenIoC'Tlla

% OCS08HHll

npllMll'IlIHItlI

1.

2.

TelCHl14eCt<MH KOpnyC

nonMHOH nnOU18AIt 
720M2 c fiy~ Ha 36
IlOCllAO'*fI>lX MeeT

3neKTpOpeMOHTHlIJI MaC

T9pCK.&II

•

.QByxlIT8>IlHOIl t,qIlHH8
PawepI.lI nnaltS 31.0x13.0M
Bwcol1l t,qIlHl1Il 6.7M
C1poInenWfIolH OO~ • 2700M3
nnOUWl~ taC1pOHKH' 403M2
Kllpl<llC - CTMWiOM
Orpa>t<,qa~ KOHCTp)'KUl1H - CTeHOtll>Ie nen<oooTOH.- I18H8llH

npeIlHBSHB'leHB ,qnll BlolnonHeHHIl TeXHH\fBCKOrO Oficny>l<HBaHHIl H

1'ef<YI.*l'o peMOHTIl 3neKTJ'OTBXHH'lBCKoro ofiopy,qoaaHl1Il rm.
np8ACTlIsnll8T eofioA OI\HOllTll>l<HOe t,qIlHHe Cn~KoK
Pa3Mepw I nnl\lfB:
- lWCOKoK lJlICTH - 36.6x18.4M
• nJ'MClPOMIGf' 15.5x18.4M
BI.Icom:
- lWCOKoK lJlICTH - 12.5M
- nJ'MClPOMIGf - 4.5M
CTpoHrenWfIolH OO~ • 9600M3
nnOU\ll,l\~ I8C1J>Oi'lt<H - 950M2
Kapt<ac - CT8I1I>HOil
~ KOHCTJlYKllMH CTeH08lolB TpexcnoKHWB MSlllnnl1'leC'
KItlI naH8lIH C MHHepanoaaml.lM yrennHT8neM.
OeHB~eHa S'IO M8TMnopelKYU\HMH CTBHKBMH, 3n8KTponll'l~1O ,tIn1l

OCywKB 06MoTOK 3neKTpollBHrareneH, OfiMOTO'lHlolM oOOpy,qOBaHH
eM, a TSIOI(8 ICIlOMOl'BTBnWflolM It rpysono~H"", (1 KpllH 3nBKTPH
'IOOHKK~ rpY'Ol1OA~HOC11oIO 3.2m It 1 t<paK onopHIoIK
lIneKTpH'l8CKHK rpysono,q1ollMHoCUIO 16/3.2Tc) o15oPYAoIIBHHeM,

He015xOAHMhlM AJ:I1l IIl>Il1Ol1HeflKll VJ<BSlIHHI>IX IIolllIll peMOKTOII oOOpYIlO'
IBHl1Ilrm.

•

15%

npoeKT

•
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ND HaI1MeHOBBHHe 061oetOl1 TeXHIt'IeCllllIl lUlpllKTepMCTllKll ol)\eKTa ~. KonH- r~ OKOH'IllHHll npl1M_HHe
n/ii M!M. 'IeCTIIO CTpo+nenloC1'Bll

-..-................

% OC808HHl'I

3. Paew~HHe lOS,qywHOi'i KOMn~p aotAYW....li un 1 "
KOMnpeccopHOil lee KOMnpeocopa T 5.76

MO\lfiOCno ABKf1lTel1I1 KOMnpeccopII KIlT 132
PHIlrHeT8HItIl Mna 0.8
YCTllHOBKa ocywtOl IOSAVJlll (TO'lKll pocw IOS,qVJlll MHKYC 70 oCl
OAHOSTIlJKH08 JA8-
Pawepw • nnsHe - 9.2x12.4M
IlMeom • 7.2M
C'rpomenwu.M 06loeM - 822M3
rlnouwllt UClpOHKH • 114M2
Kapl<llC • CTMIoHOi1

0!paJ«Aa1OU\H8 KOHCTpyKWlH . CTl!ttOIIbHl lpllXClIoHHbIe MeTlIIlnlt'feC-
tote n8He11H C MHHepanoUllIblM yrennHTel1eM.

Ha H3P'flKHOii nnOl1.\ll,qKe
peccHBep IMIIVJlll V = 25M3 un 3
0lluIHli aee oOOpyAOB8H1fJI (~ KOM~opa) T 22.47
YC1lIH08JleHHllll MOllffOC11o~ KOMnpeccopa KBT 42

4. CMlltl patT1lOpmeM H WKOCTlt V = 25M3 un 2 "
HHrnfiKropa WKOCTIt V = 50M3 un 2

Hacoc
YC1llHOBlIeHHllll MOl1JfOC1Io KIlT 2.2
o&llI'I1 aee OOopYAOIlBHIfJI T 10.52

5. Paew~HHe CKnlltlB AnnapaT IOSAVUJHOl'O oxnll>KA_ un 1 "
1U0TlI • eMKOCTllX Hacoc YM_HHOii ROAM un 1

YC1llHOBlIe_ MOllffOC11o KBT 34
o&llI'I1l1eC T 13.325

6. CMlltl rpY3o. A/lHTeJ1It- 3amy&eHH08 HlU1OlIOBI1HY 1lWC0Tl.I COOf'Y*8HHe C o6BanOIlBHHeM "
HOI"O IlpIlHeHl1ll (CKnlltl- Pawepw • nnSHe 18.8xl 2.8M
CKM MOl1.\ll,q1t 200M2I Bwcom 3.4M

C'rpomenWllolii 06loeM 818M3
nnOtqll,qIt UClpOHKH 240M2
KOHCTpYJ<WlK • MOHOnKntlolii )l(en~o6eToH

7. ~HHe(lIl04.) AnHHIl 3710M "
IlMeom 2.0M
K~H • CTMIoH8II ce11<ll no )l(enesolSeTOHHI>lM CTonlSaM

8. ~HHe(lV04.) AnHHIl 5l0M "
1lMeo1ll 2.0M
K~ • CTMIoH8II ce11<ll no )l(enesolSeTOHHI>lM cTonlSaM

::::::
~'\
~
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N° HaKMeKOllllHI16 06loeKTll TelQl\14eC1<lllI Xllplltcrepl1CTMKa OlSloeKl1l EA. KonH- rOA Ol<otMIlMll nPMM--
"/n MSM. 'leC'r1IO erpomenloC1B8

...................
% OCIIOllHllll

9. Y'l&6Ho-KYPCOBOH KOM- ,QayxmllICH08 w...e "
6HHaT C ~ll(1fTH/!M tul PaJMePIoI • nnaHe 31.0x13.OM
150 'IeIl0Bel< Bwcom SWUtIUl 6.7M

CJpoInenIoHWH 06loeM ~2700M3
flnOU\8AIo UC'1POHKH 403M2
I<aptaIe • cranwtaH
0rpaJK,qaHllJ\Hll KOHC1P~1t - creHOBI>I!I nenc:oISeTOHHbIl! naHf!J11t

10. TeMl1ltll. rlonesH!Ul nno- Apo<lHoe cooPYlKI!liK8 ..."..
UW\b· 300M2 PMMep 104.0x30.5M

Bwcon 9.7M
rlnOU\8AIo S8ClpOi1K1t 31720M2
CTpomenIoHI>lH 061ol!M 15150M3

TeMI1ltll BCnOMOraTel1b' O.QH03TelKHOll s,qIIHHe
HI>lH l<oprtVc PasMepi.la nnBHO 19.1x43.2M

Bwcon 3.3M
CTJxlIfTeliloHl>lH 0610eM 21 SOM3
flnOU\8AIo UC'1POi1KH 830M2
I<aptaIe • cranbHOit
OrpaJK,qaHllJ\Hlll<OHCTP~1t • nenc:06eTOHHI>Ie n8Hf!J11t

11. CaltIlBptfHl< tul 200 ro- O.QHOSJ'lI)I(H(I8 SWlHK8 "
nOB PuMepw • nnllHe 30.8x24.8M

Bwcon 6.5M
CrpoinenIoHIoIH 06loeM 4965M3
flnOU\llSlIo S8C1pOHto1 170M2
KnpKaC • cranbHOit
0rpaJK,qaHllJ\Hll KOHCTP~1t • CTI!liOlIbl6 nel'KolSeTOHHbIl! I18Hf!J1It

• • •
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l.L_ rYBKHHCKHH: m3 III + IV OQBPMb

IV:- OOWKTLI 3HepreTHtleCKoro X03mICTBa

•
W
n/n

HaMMeHOll8ltlt8 0610llKTll TeXHI1'IeCKllII IClIpaKl8pl1CTKKa o6\eKTll EA.
HSM.

Kon...
'leCT1IO

rCA OKOH'I8HH1l

CTpOHT8I1IoC"l11a

%OCBOllHMlt

npHM8'l8_

1. lItIewH1!8 3IIeKTJlOCtlllfi.
l!<eHlfe

noRCTllHllHll C ABVMIl TJ>lIHC¢opMaropawt 220/1 OKS MOU\IfOCTWO no
I OOMBA KllJl<AbIit c pacUflnneHHOH 06M0'ncoi1 HII cropoHe 1OKB.
Ha CTopoHe 220KB· npeAyCM01J>ll.-.l MaCllllHloIe II>IKI1lO4aTel1K (8HaM
Ilt'lHO OOACT8H~K 220/10KB AIlll 1 K 2 INepeAelt rylS. IT131.
nOACTBHlIlfll 220/10KB npKCoe,qKHIlI!TCIl AeyMIl OmeT1lll8HlfJlMH K
AByM 8n·220KB, cHa6l!<81O~HM :lneKTpo:lHeprKeii nOACT8HlIKIO
220/10KO 1 If 2 oqepe,qelt ry6. m3. ,[1M flOra npeAYCM01J>llH
Y'f8CTOK H! 2-x Bn-220KO Ha M8TMnIf'll!CKHX onopax. ,QnKHa l<lI>K,qOii
BlI-220KB~ t'Il\CTK4 - O.4KM.

npoetcr

2. 3aKpW1'08 pacnpeAenH
TenWi08 YCyPOikrao N2

PaCnpeAenlfTen~Hoe YCTpoHCTBO
ryliKHHcKoro rn3 8H8nOrH'lHO
1OKB Anll I If II O'l8peAelt UB0A8.

10KB Anll III If IV O'l8pe.qeii
pacnpeAenHTen~HoMY yCTpoiicTBy

~""~""'='"

I

~--)

'.~.""""--!"'~"J

3. Cne~~1>Mpacnpe.qe.
nKTenbHloIii nyHKT 10KB

pn·10KB • linoK-lioKce pasM8poM 27x6M. 3neKl'pOCHa6l!<eHlfe pn
I OKB ~1lI!TCJl no ABYM K86en~_ nKHWIM 10KB AJlKHOH
80M K8lK,qllll 'lepes p8SA8nHTen~Hl.le TpaHC¢oPM8TOPW 10/1 OK8,
MOIlfIOCTWO no 2500KBA OT Spy 10KB I If IIll'1epllAElH U\IOAlI.

HOMIfH8l1wn.M TO!< c60pHblX WHH '-II cet<1\IlH m-l OKO • 630A.
KOMMel<THOe pn-10KB COCTOKT H! 18~, • TOM 'lltCl1e:
• Wt<ll¢w C MaCll_K n1KnIO'lllTenIlMK • 11 un
~ UlK84Jl.1 C pRSPJIAHI1t<aMK • ,2un
· I1\KIIIPW C TJ>lIHe4JopMaTOp8MK HanpllJl(8HK1l • 2un
• UlK84Jl.1 C np8AOxpaHKTenJIMH - 2un
• WK84Jl.1 C pRS\eAIfHKTenJIMH • 1un.
a tinOK-lioKce pn-10K8 p8JM8UflHlol 2 1'p8HC<f>opMaTOpa Co6cTaeHHblX
HYll<A 1010AKB, MOU\IfOCTWO 40KBA If U\ItT CT8H~H V11'8BneHKIl 0.4KB,
COCTOll!1f1ii H! 1 naHan,K C 10 BIITOM81M'leCKI1MH II.IKnIO'l8T8l1IlMK.
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N°
n/n

4.

5.

HaHMeHOBaHltl!l 001olllCl1l

~
celK sneKlpOCH8lSlK&
HIUI III 04ej)eAH

IlHyrpMnnOlUllAo<lHlol8
celK SIIel<TpOCH86lK&
ItHJl IV O'Iepl!IIM

•

T8~ 118p1lK"TllflMCTMKB o6101lKT8

BHYTPHnnOutlll:!O'IH08 Sn8KTJ'OCH86lK81tH8 &KIlIO'llIeT B celSlI SIIeK-
TpDeH8t)lKeHHe "'ICOKOBOn~THbll( SneKTpo~8HraTeneli ynr N 3 If
~~CT81f41lH HenplIll(_ 10/0.4K1l B UnY N 3.
CxeMB sMKTpoeHalSlKBHHlI P~Han~. celK • K86en~Hwe. npo-
KnB~KB KalSeneli npeAycMoTpeHB • OCHOBHOM Ha KalSen~H"'1(

SCT8K8A81C. B TBKlK8 ~I( C_~HHI.lX C TeXHOllOOt'fl!CKKMH
~H. K OTA8l1~_ SlIetclp011pHeMHHK KBfien~ OPDKnllAbI-
BlIllTClI B 1Jl8H1llOO. B lIeMnB He tiOOooWlHIC yq&CTKlIl(.

KatlenlolllUl l1JlOAyt<l.lIIlI:
• Kafien~ CKI1OBoM 10Kll • 11 KM
• Kafien~ CHnOBoM AO 1KIl • 8KM
• Kafien~ KOHlpOnbHwH • 8KM
- npollOA MeAHblH ml5i<MH ronlolli (AM tMeMJIl!tfKlIl • 10Kl'.
Bo ae8IC J,qlIHHlIJ( If He HapVJKHbII( yC'llllfOllKal( 8l>lnonHelfO 0CBeI.Ite
HHe. lI83eMneHHe (soHVnllffHeI H MonHKeS8U\1f1ll.

AaHHblH npoeKT Bl<ll104lleT B ee6lI SlIetopoCHa15)1(eHHe BIoleOKOaon~

11fbII( lIlil!K1pOAlIMraTeneH ynr N 4, ~pl«oD( ~CT8H4Hli

10/0.4K6 • uny N 4. C6TM K _. B TBKlK& HaPYJKH08 oeaetI\(lHHe

nnOlUllAIOt ynr N 4. CxaM8 SlIetap(lCHaIS)I(1!tfKlI pa,qIl8IILH8lI, cem
n~yCMOlpeHlol KafienWfWll. npoKllBAKa B OCHOIHOM no KB6enbHbIM
KOHCTpyKl(HIlM He KalSen~HIolI( SCTeKII~III(, e T8KlK8 SCT8K8~BI(.

COBMeut8HHIoll( C T81(HOnOrlf48CKlfMH SCTBK8A8MIf. K OT~8n~HIolM

5nl!KlpOl1pHeMHHKaM Ka6en~ npoK.8llAblIIlIeJCjl B TP8Hwee B JeMn8
He HeISon~UMXy<IllCTKall.
Ka6en1olllUl np<lAyt<l.lIIlI:

• Ka6en~ CKI1OIOH 10Kll· 14KM
- Katlen~ CHnolOH AO 1KIl· 10KM
• Ka6en~ KOHlpOnloHlolli • 12KM
• npollOA MeAHIolli ml5i<Mli ronlolli (AM SMeMJIeHltIll • 16t<r.
Anll HapylKHOrG OCIlOOll!ffKll 1V10~M ynr N 4 nPllAyCMOlpeHbl 2
npo)l(l!l<TOjlIfbIll MIWT1ol, He KlIlKAOli MIl HHIC ycTBHOBneHO no 1 OCBent
Ten_V ycrpoMeniy C KceHOHOBOli naMlllii~ 20KIlT If 8
npo)l(eKTopGa C /llIMnaMM H8KaI1H8l1HKl1. Bo ae8IC SWlHKlIIC If He
HaPYll<Hbll( YCTllH08KIII( BblnOnHeHO OC88ll(8HHe, lIateMneHHe (tBHy'
nllffHeI If MonH_ll(InII.

•

E,q.
IUM.

Konlf
'leCTIIO

ro,q OKOH4!l HHlI

CTpomet1IoCTBa

% OC808HHft

"J)KM8'I8-

•
52



• •
1.2 rYBKHHCKHH ITI3 1+IlOqBPEIIh

V. OlhJeKTLI TpaHCIIOpTHOrO X03HHCTBa HCiISI3H

•

0.5MM C

:aatl\MTli1olM
10x2. M

-~
---.J
~

N°
n/n

1.

2.

HaHMeHOll8HHe 0610eKlll

rJollCllpHllll M OxpBHH411
atrHllJ1IW14MJ'1

BKyrpHnn~O'lHlol9

cernclUlSH

TeXHl1'Iee1<M lClIpalrn!pMCTMKlI o6~Jml

Ka6en.. TeI1e¢oHHl>IIl C MeAHIolMH lKMlIaMM j:lH8Me1pOM 0.5MM C
8OJ,I\ywHO-6yMlDKHOi1 MlI0n~H 8 CBM~oaoK 000n0<lK9 C :aatl\MTli......
11OI<pOIlOM. eMKOCTloI<I 10x2

nplt!lop nPMeA\HO'KOHTpOlIIoHIolH OxpaHHO-OOlllllpHlolH Ha 1 nV'l C
j:lft1'lHKlIMM OXpftHHOH CHrHftnHSftl\HM. C MCTO<IHHKOM :tneKTponHTll'
HIUI
- nplt!lop npooMHO-KOHTpOlIIoHIolii OxpaHHO-nolllllpHlolH eMKOCTloI<I j:l0 60

ny<leH
• Ka6en.. KOHTpOlIIoHIolii C 4 M9AHIolMIf lKMlIaMM C MSonll4MeH M 000n0<l'
Koii lIS I1OnI1BMHHI1lU1opH,1lHOl'O Ma<mIKlIl:e'l8HMeM lKMlI 1.0MM2

KalSeJ1.. TeI1e4>oHHIolI1 C MeAHIolMH lKMlIaMH j:lHlIMeTJlOM
8OJ,I\ywoo-6YM8lKHOll MlI0nll4"9H 8 CBM~oaoK 000n0'lK9 C
nOKpoBOM H9 pacnpoc-rpoHllfOU(eM ropeHM9, eMKOCTioIO
MOH11llKHIole MaTepIW1W

• Ka6en.. KOHTpOlIIoHIolH C 4 Me,qH1oIMH lllMIlaMM C MSonll4Meeii M
ofiotIO'lKoH MS nonH8MHKI1X11OPMAHOl'O M8CTMKll:

C9'letfMeM lI<HI1 0.75MM2
C9'I9HMeM _ 1.5MM2

Ka6en.. ~KlIl\HH K 2 Ml!AHIolM" lllMIlaMM j:lI1lIMeTpoM 1.2MM,
'l<p8H14pollllHHIolI1, lipoHMpou_it CTMIoHOil netnOM
• YCHI1tnen.. M~ 100n j:lfilt opraHIWIl\HH pacnopJl,qKTllll'"
Ho·noMcKoIOH CIMH I KOMnneKT9 C Ml1I<po4>oHOM. pynopHblMM

IJlOMKOl'OBOflMTl!l1ltMH j:IO 10 WJVK,y~ ,"eKlpOI1lfTll1f1tJ1

Est.
MlIM.

KM

KOMn
n

KOMn

n

KM

KM

KM
KM
KM

KOMn
n

Konlt
'IeCDO

0.8

3.5

6.0

0.95
0.5
1.0

rOj:l OKOINlI_

CTpOItleI1IoC1U

% ocaoeHMl\

npoeKT

f1pMMe<IaHMe
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N°
n/n

3.

4.

5.

HaHMeHOUHHe 06loet<ll1

~
cemcllllSlt

8HennOlU8AO'IHWll cern
ClIMH

IlolKBpHAll H oxpAHHM
CHllWlM18l\Hll

TelOllt'lllCKSll lllIpBl<TepHCn1K1l o6lol!KTll

• Ka6en.. KotnpOJIWlWii C 4 ~WMIt _8M1t C M1011lll1lteii It 000n0'l'
KoK M1 nonKlWIHWllUlOJl"AHOI"O nnllC1\lKBl1l C SlII.I¥mlWM l1OHpOBOM
All" npoi<lllW<M IlIl KOHe1pVJ<llItllX ltCT8Kl1,qIol
09'H!HMeM llOO1 0.72MM2
O6'leHHeM lKMlI 1.5MM2
- Kll6en.. Tell8lfloHHWii C Me,qHhlMH lKl1Il8MH I\H8MllTpOM 0.5MM C SllUfff
H&IM I1OllpOBOM eMKOCTWO 10x2
• Ka6en.. pllI\HO<PtKal\HH C 2 Me,qHbWlH lKl1IlaMH AHlIMe'fJlOM 1.2MM,
9KpSHHp0a8HHwii, fipoHHp0a8HHWii CTllIIbHbWlH neHlBMH

YCMIIHTell.. MOl/ffOCTIolO 100BT All" opraHlUll"11H pacnopllAHTenlo'
HO'noHcKoBoll CBJI3H B KOMnneK19 C MHKPO!f>oHOM, pynopHwMH
rpoMKOrosopmeslllMH AO 10UIT, ycrpoHcrsoM SlIeK1JlOl1HTlIHHlI

• Ka6en.. _H oAlfO'l/!Tll8PO'wii C Me,qHWMH lKl1Il8MH IlH8M8TPOM
o.9MM C 11OI1Hm1J18HOBOI1 HSonllll'feH All" npol<l18AKIf B rpytlT& H no

K~

• ""¢poBaJl atCTl!MB nepl!AlI'IH no Kll6enWlWM nWlIUIM CBJl!H i>es
YCMIIHTenWfOl'O nyHKT8 eMKOCTWO 15 KaHSllOll

npH8MO'KomponloHwH npH60p nOlK8pHoii CHrHanHSB"HH AO 60
nY'fllii

r1pHeMo-KomponWlwii npHl>op oxpamtOii CIIrHllI1HSlll\HH eMKOCTWO
AO 2·x ny<ll!it

Ka6en1o TellI!4JoHHwii C MeAHbWlH _8MH AH8MllTpOM 0.5MM C
BOSAywHO-15yMalKHOA HSon/l4Hllii B CIIM~OBoK 000n0'lK8, C SllUfff·

HIoIM I1OllpOBOM All" npoKlllIAKH HII MeTllJlIIOKOHC'TpYJ<llHllX SCTIII<IIA,
eMKOCTWO 10x2

Ka6en.. KotfIPOIlWlWii C nonHBWll1llxnopMAHOii HSonlll.llfeii C 4
Me,qHWMH lKI1Il8MH c:e<teHHeM 1.0MM2

~. I Konlt- I rOR Of(OH'llIHMIl I r1pM.W!'III_
HSM. 'IeCTIIO erpomenloe1'Bll

. ...--.--........-
% 0CB0e1lWl

~tfr}rr;~·:::·:::t~~;~:
:::::::::::~::::::::::::::;::::::::::;::::::

npoeKT

I
KNI .0.7
KNI 0.15
KNI 2.2

0.4
KNI

KOMn 1 I npoetcT
n

KNI 5.70 I npoetcT

0
KOMn I 1

n

-
KOMn I 1 I npoetcT

n
KOMn

n 0.5

KNI

1.2

KNI

• • •
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1.2. I'YBKHHCKIUl: ITI3 III+IV OQEPEITh '

VI. HapyxHlile cern H coopyxeHIDI Bo,n;ocHaoxeBIDI, KaHaJIB:3~, TeIl.J:rocHa01KeBIDI H rasocHa01KeBIDI

N° HaMMe_ 061oeKll1 TolOflNeClalll )(lIpllKTl!pHC'TMl<8 OISWlKTll ~. Konlt- ro,q Q1(0H'lIl1.uI nptlMlNBHHe
n/n I KSM. 'feCTIQ ClpOIfTeI1IoCT8ll

...._----_.....
% OC8QeHHll

1. YeTllH08l<ll Harpellll To >Ke. 'flO I II II Q'!ePeAIo WT 2 npoeKT
tennOHOCKTeJIII

2. KHC I1lOKtBOAC'JIU!HHG- OIlHO!JTlUl<HO& SI\lIHIi8. PasMepw I nnllHe 12Ax6.4M WT 1
1I0lK,Q9Bb1ll CTOKOB C 8bIcoTll 4.5M
peryl1I1PV1OOlcli eM- C!poMTenloHblH OO\>eM - 357M3
1<0C'fWQ nnOUWllo S8C1pOHI<M - 80M2

Kapi<llC - c-ran1oHOi1
~ 1<0HCTpVKlll111 . CTeHOBLIe -rpexcnoMHbl8 MeTlIJlnlNeC-
I<Ii8 nBHel111 C MHHepallOBa'IH1oIM yrennll'lelleM.
npolUBO,qlm!l11oHOC1lo HlICOCHOH - 2S0·400M3"'. HlInop - OA6Mna,
YCTllHOBlletfQ 4 HaCOCIl ao B:!pwllO!llIJ4llUtl!HHOM HCnonHllHI1H 13pelS••
1 pes.). ,
BcnOMoraTenloH",e Hacoc", 11 paIS•• 1pes.) npOl1Sl0llHTenloHocTIo
7.2M3/'1, HBnop - O.5Mnll ao I13p1ol11O!11~lJ.IOHHOM HCnonHeHHH.
Perynl1pV!OUlM eMl<OCTIo - C rny6MHOi1 11OA~0 l<onnel<T0p8 5M
- CTllJ11oHl1Jl ropI4SOHTtIJ1loHl1Jl nQIISeMHIllI eMI<OCTIo. 1\I1OM0Tp 3.4M.
1InHH8 - 22.S6M.

3. KHC MOIIl.lX CTOI<OB l<apaKrepttcntKa IlIlaIIOIlt'IHIl KHC ISt.notu.oc CTOKO!I I. II O'lepe.tlH WT 2

4. CeTH ~onJlOllOll8 H 1<11- AH8nonHllol COUIM aHfJPHlVI~ ao,qonpOBOAIl H I<IIHSJ1HSa-

Han~1I llHl1 I H II O'IOp8IIlI.

5. Pesepsyap npontBOno- AHanOrH'IHO pesepByapy npOTHBOnO)l(apHOrO unaea lOll'" I,ll WT 2
)I(llpMOro SIlI\llCll 10,l:IIoI 0'Iep0AH
eMK.250M3

6. !'acuJMpeHI1O oISt.qesaBOl\- PaauI1P8HHB npoIUBO,qCTOOHHOl'O SI\lIHl1lI 1<0Te!11oHOH HB 6.0M npoeKT
I CKoil 1<0TelI1oHoH AIlII 3 0ctl0IH0ll 000py,llOllAH11O:

0'Iep0S\H • 1<0Te!1 IlIlJ>OBllH npoIU8OIIHTenloHOCTWO 16T"'. P= 1AMna • 1WT
- Sl<oHOMai1sep 'lYJYl*l"'H 1Sn0'lH1>IH FHBrp. = 330AM2 • 1WT
- BeHTHI1I1TOp Q= 14650M3/'I. H=278MM.8OII.CT•• N = 15JdlT - 1Ull
• IIIolMOCOC Q=27650M3/'1, H = 276MM.ao,q.CT., N =45t<BT - 1WT

----
~
0\,
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1.3. TAPACOBCKHH m3 1 OQEPB.nb
-1:- lIo,n;roToBKa TeppmopHH

NO HaHMeIfOBlllMl 06'1oetCT1 TelCHH'lee1<1lJl llapllKTepHCTl1t<a Ofi108KT8 EA. KonK-
rOAOK__

r1plw.e<laH1I8
n/n K!M. 'IIlC1lIO CTpOHTel1IoCTB8

....-.._-----.---
% OC&OeHHll

1. BwpyfiKa neca ,QepeBWl llIlOilHlolX It nHC18l!HHblX I1OPOIl. UolOOTOH 110 20 M, AHIIMeTP wr 18500 1990
C11IOlIa 110 0.2 M ..._-

100%

2. £1oAC","Ka lUlO~ AllII rpYHT An" nOAcloInKIt nepeMe~aeTCII itS rpYHToBoro Kap~epa, M3 400000 --
0T1I0WI noaepXHOCTtlblX TOOLl\HHD no,qCIoll1KK He ~1lIoUJaeT 2.0 M, rpym' yKlllIII_TC" • ---.
BO,q HlICIoIn~ e noenoHHWM ynn01tH!HHeM 70%

3. IliiyrpMHHHe aBTa,qopo- rlonepe<lH..at npo$IJ1lt · C Ofio<lMHaMH, WI1PHHlI seMIIllHOrO nonOlHll .. lI<eneso!5eTOlHole nnHTW

III .110 9.0 M, WI1PHHlI npoM)I(8K 'laC'IM AO 6.0 M, KOIfCTPYIIUItlI AOPOlllHOH wr 4300 ---- pMMepoM 6x2KO.14 M
OA8)1(,qlol 2x THnOII: e IlOlq)l>ITM&M I1S el5oPf*olX lI<enCSol5eTOHHbIX nnl1T 20%

• ce&epHOM I1Cl1OJlHeHI1I1 pasMepaMl1 6x2KO.14 M HD OCHO&llHIM I1S M2 12500 nn~~ IKlKpIomllII1S
nect<a H C not<pWTMeM cepoo&HAHOl"o npo$v1l1 I1S nec<WfO-rp8I1MK- nec<lllHO-rpaBl1HHoK
KOK CMeCHlOIl\l.\l1HOM no OCM 0.2 M. CMecl1

4. rlewexOAHWlI lI0p0ll<K!1 flolq>l>lTMG HS c6opH1oIIt 6eToHHIolX MI1T pDwepoM 0.5xO.5xO.07 M M2 2600 ......

5. rloAJo83l\HDII HMe>imno- rlonepe<lH..at npo¢Knlt · C Ofio<lMHllMH. WI1PMHlI seMIIllHOrO nonOTHD 1990 npoTl'DKetlHOCTIo o6eHx
~lNWl BBTOAOPOfll 10.0 M, Wl4PHH8 ,..,oeJ)I(8H 'IlICTM 6.0 M. llOl<pWTMIl HS c60pHblX KM 1.5 --_ .. allTO,qOpOl'

lI<encsofieTOH~ MItT • ceaepHOM HellOnHeHHH pasM&pGM 6x2xO.14 100%
M. OCHOlIlIHHe I1S necKa C yKllllAKoH M8>I<AY MHTaMH H 0CH08lIHIt8M WT 750 lI<ene!olleTOlHole nnl1TW

cI>Hn ItTPVIOI1I8H npocnoHKH HS H8TKaHHOrO CI1HT8TI1'lllCKorO MaTepM- puMepoM 6x2xO.14 M
Ma, 06loeM rpyHTa seMlllIMOfO nonOlMA H8 1 KM AO 25000 M3.

• • •
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Ll. TAPACOBCKHM ID3 I OQEPRllh
"IT. OCHOBHLIe OO'beKThI CTpOHTeJThC~

•
EA. KSM. I Kon...

'lllCl1IO

--
wr 3
wr 1

T 141.5

wr 5
KBT 12500

M3/MHH 1250

wr 2
M3/MHH 18

KBT 800

KBT 64100
T 677.2

------....--
~

N°
nin

1.

2.

HaHMeHOllllHllll o(iloel(Tl\

Ysen npeABftPKTenloHOil
cenapalUlH

KOMnpeccoptlllJl c~o
rasa

TelOllt'MlCKllll )(IlpaKTeJlMCTl4K1l OriWlKT8

HeqrreKOtW!ttCllTOOTAenKTenlo V = 237M3
EMKOC1Io V=100 M3
Prasa =0.22 Mna
0liu.IHii aec

B s,qaHHH 4empo5ellCM>lK KOMnpeccop
~~llMraTenll

npol1SBOAHTeJ11oHOC'1'l>

.QaaneHlIe PBc=O.157 Mna, PHar=3.63 Mna
IlMKTOBOH KOM~OP rasa perettepa4H11
npol1SBOAHTeJ1W1OCTlo

~~llMraTenll

.QaaneHlIe PBc=2.6 MOB, PHar=3.7 MOB
CyMMSJ>HlIIl YCT8HOlll1eHH8Il MOI1\HOCTlo.
0liu.IHii aec KOMnpeceopos
HIl HIlPVlKHOHM~e:
cenapatopw, eMKOC'IM yrn~OJ>OAHOro KOH,lleHClnll, ABO M&eI1a H

rasa 1-00 H II-OK cryneHH C>K8TH1l, ~cop(lepw ocyuJKH rasa, KOHAllH
eBllI.

ne-. HSrpeea I'IWI perettepa4HH MOIJ..IHOC'TIoK
.QpeH8lf<H1>le eMKoent, cfJHnloTplol ocyweHHOl'O rasa, rasa pereHep8-
IUIH, I'IWI OXllIlJKAllHHll, ysen npHl"OTOIIl1eHHll H II1p1olCl<ll HHI115Hro-

plI.
Haeocw repMent'lHwe ~Il cyr
Bee oriopYJ1088HHll (5es KOMnpeecopoal
KOIlIt'l8CT8O ABO
CyMMSpHSIl YCT8HOlll1eHH8Il MOI1\HOCTlo ABO
Konlt'l8CT8O HaeOCOB

CYMMapHall yCTaHoBneHHall MOIllHOCTio sneKTpO~BHraTeneH HICO-
COB
OAHOmuKHOe SAlIHIt8 C npMCTpOi1KOO
P8sMepl.l • M8H8:
KOMnpeccopttoro sana - 84.2x25.0 M

nJ'MCT!lOliKl- 6.4x25.0 M
8I>Ico1ll KOMnpeccoPtlOro sana • 15.1 M
8I>Ico1ll npMCTpOi1K1t • 6.5 M
CtpomenIoHIoIH ol51oeM • 31925 M3
nnomaAlo S8ClPOHKH' 2265 M2
KaJ)K8C • CllInIoHOH
0rpaltcAa~ KOHCTpYK4l\H • 1p8XC11OOHI>le MeT8llnlt4eCl<lt8 naHenH
C MHttep&n0B8THblM yrennHTeJ1eM

MBT

T
wr
KBT
wr
KBT

6.28

1837.48
18

1549.5
13

103.9

rOA OK_HI1II
ClpOMTlllILC11lIl

% OC8OOHMII

npoeKT

npoeKT

('Jplll...eolllJlItll
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UIT 2
KBT 6978
KBT 6300
UIT 3

M3/MHH 1400
-lS00

KBT 12500
UIT 1
KBT 75

EA. KiM. I Konlt- I
rem OK__ I, r1pHMe<IlIHItlI

'IeCTBO CTpOKTl!I1IoC1ll8
..------------
% OCS08HHl1--

...."- ..
UIT I 1
UIT 1

N°
n/n

3.

HaHMll_ 001olll<Tll

OrA8J1etlHe HTK c typtio
A81aHA8poM

TelCHlt'l6ClCllJl laIp8KTl!P1fCTMKa otiloeKTll

Ha Hapy>KHOH MouwtKe:
l1eMeTl1HHUlOP

1183Tl1HMS8TOP
KOlKYXOTpytiHwe H nnaCTHH4aT",e TennootiMeHHHKH, eMKOCTH,
cenapaTOpw, 1<0nOHHW, ApeHalKHwe eMl<OCTH, ABO rasa, Macna,
1<00000HCaTopiol 1"4'Of1lIH8, pecHBefI'" nporlllH8, npoMCOCVAbl nponaHa,
nponaHolwe HcnapHTenH, 6noK-60Kcw AeTaHAepol, HcnapHTenlt
l<onOHH.
B 'AlIHHH:
nponalfOllolH XonOAK/lloHblK 1)1l6oKOMnpeccop
xonoAOOpoIOA~

MOI1flOCT1o ABHrBrenll
1\0__ uempo6e~ I<OMnpeccopt.l

l1BsnetlHe PIle =1.6 Mila, PHar =7,45 Mila
npolUlIOAKlenWlOCTlo

MOlIffOC~ ABHrBTellII

Bcl1OMOl"ilren IoHWI1 KOMnpeccop
MOI1flOCT1o Sn&KTPOABMrBTeJ111

OAHOlITlI>I<HOe IABHHe C l1pMC1pOiU<oK
PaIMepw I 1UI8H8:
KOMnpeccopHOil99.4x18.4 M
npHCTJlOHKH 6.4)(18.4 M
BwcoT8:
KOMnpeccopHOil 11.0 M
npHCTJlOHKH 6.5 M
CTpoKTenIoHWH OOloeM - 21000 M3
nn~~~. 2000 M2
KapKaC - CT8l11oHOi1
0rpa>!<Aa~ I<0HeTPyl<l\HH • yPeXCOoMHwe MeTMnH48Cl<M8 MHel11t
c MHHepanOllllTHWM yr1IIOTHl!tlH/lM

B IAIltwlH HaCllCHOH:
lIempo6elKHwe He<fm!Hwe HaCOCW, rePMflTM4Hlol8 HaCOCW ADII cyr
Konlt'leCT1lO HaCOCOlt
CyMMIIpHIUI VCTllHOllletlH811 MOIQHOCI'1o ,neK1pllABMrBTeJ111 HIICOC8
KonH4E!C11lO ABO
CYMMIIpHIIII ycTIUfOIIIleHHall MOt1tIfOCTIo WI. Aa. ABO
cyMMlIpHWl1 tee 060pYAOBBHHII (ties I<OM~I

CYMMIIpHIIII ycTaHOBlletlH811~ lin. Aa. I<OMnpeccopoII
06u\Hii Bee KcJMnP&CCOpotI

UIT

KBT
UIT

KBT
T

KBT
T

15
1184.75

12
2112
2004.775

50100
677.2

• •• •
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N" HaHMllHOBaHIt9 061olM1l1 TolCHlt'f8Cl<IUl lClIpIIlCTepItCTMKll olS\06KTl1 E,q. II!M. Konlt- ro,q OKOINI_ npw.M!'18HM6

n/n 'll!CTBO etpOKTeJlloC1B8
-..-.........----
% OCIOIlHl1ll

4. lillY OrAWlIoHOCTOIUJ.te6 J,q8Hlolll pa3MetJ¥!HO 110 Upt.lBOOnllCHOH tOHll (no ·
nY3-B6).
3Aa- o,qH09Ttl)l(. 00ee1ll!'fl!HO:
- nPHHVAKTenIoHOH 1eH1lWIlUtei4 C 5-1M t<pa1MWM IIOtAVXoOOMeHOM;

- CIICl'eMOl1 KOIlAI1I.lHOHIfPOB8_ lOtAyxa IlOMe~HH C IIbl'lItCJlH-

Ten~HoH TOXHHKOH If nOMSl1\8HHH C nOCTOIIHHI.lM npelSl>Ill8HHeM

nepcOHMB;. CIlCl'eMOl1 rMOBOI'O l1Oll<IIJ>OTYUleHI BQ3AVWHOrO K IlOAnonloHOrO
np0cTp8HCTll1l I1OM6lJ.1!!HHH C 060pYAQ88HHeM CHCTeMI>I ynpalll1eHHIl
PasMepI.l • nnSHe 48.8x30.8 M
IIwcom· nepeMeHHIIIl 14.6...6.05 M)
CrpoinenbHl>IH OOloeM - 9020 M3
rtnOUW\h sacTpOHKH - 1503 M2

Kapt<llC - CT8I1IoHOH
0rpa)KAa1Ol1\H8 KOHCTp~K • nerKOOeToHHl.IO naHenIl

5. YcmH0BK8 nonV'fOHHII Hs HaPVJl<HOH MOI1\8AKe: ·
nponaHa IlIoICOKoM 'lI!C- ASnSHHtBTop. nponBHoBslI KonOHHS. KcnspHTsnll. BOtAywHwe

TOT1>I XonOAHnbHllKH. eMKOC1M nponaHB.
BHllCOCHoil - HllCOCt>I nponaHa
~.ec T 67.74
KonlNeC1lW ABO WT 2
CyMMapHBlI ycmHOBJll!HH8ll MOIJ.IHOCTIo SII. AB. ABO KBT 6
Konlt46CTBO HllCOCOB WT 6
CyMMapH811 ycTaHOBJ1l!HH811 MOIJ.IHOCTIo SII. AI. KBT 27

6. 11n00000Kll Baapl1liHhlX EMKOC1M V = 50 M3 WT 4 ·
TeXHOnOl'M'leCKIlX eM' ¢aKenloHhlii cenaptITOp WT 1
KOCTllH l1OJI!eMHIIIl Apett8)lOWl eMKOCTh WT 1

0lSI1\HH Bee T 102.42

--~~

~.t"~
~~.~
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N°
n/n

7.

8.

9.

HaHMeHOll8HI18 OOloelCTll

TMn. Yll. N 1

TMn. Yll. 1·1

TMn. Yll. 2

•

TelCHlNeCKaII xapaKTePlfCTMKlI OliloeKTll

~ npouDKeHHOClI. )"IlIC'Il<8 TMn = 880 M.
Iils HMX:
1 • ,[t8VXRPYCHaJI SCT8KlI,lIa Ha aIolCOKIlX CTollKBx c. nponeTHWMH
cTpoelfllllMIl. C08Mel.qBlflfBIl C ,neKTpoKBlSenllMH H KalSenllMH
KHA=250+ 130=380 M WMpIHII=7.2 M
2. OAHOlIpYCHBlI :lCTa~a Ha 8WCOKHX cTOIlKax C nponeTHwMH
CfpoeHllllMH. COBMeI.q!!HHBlI C 'IlBKTJXlKlIl>enllMlf H KB5enllMlf KKA.
~HOM 6 M = 45 M.
3. OJ:lHOlIPYCHl\lI teT8K8A8 H8 HHSKHX m.qen1oHOCT01IllIIfl( croMKaX.
4>aKenloHWll Konnl!KTOP Hft 8blC0KMlC CTOllKBX. 3CT8Kl1,l1ft COIIMBI.q!!H·
HftlI C lIl16KTpOKB00n1lM1f Il KlI6enllMH KHA. WHpMHB 3CTBKlI,lIIoI 7.2 M
,QnIlHB 15 M.
4. OAHOlIpyclfall scrBKlI,lIa Ha IfIlSKIlX OTltBn~HOCTOllI.qHX cTollx8x
(nponolKeHW IlB8 rpy6bl: 1220 H 2191 u.r.lPHHft 3CTlIKlI,lIW 1.8M. Al1HHB
260M 5. OAHOllPYCHBIl scrBKlI,lIB HB HlftKHX OTJ:len~HoeTOlII.qHX

CTOllKllX. u.r.lPHHft 204M. AJlIlH8 180M.
CToMKH H nponeTHbIe C1pOI!HIUI • MeT8MINeCKHe (no acell Al1HHe
V'JlICTKlII:
~ M9TBllnoeMKOClIo BCel"O ~ N 1 (880 MI (sec rpvli.
J\eT8I1eM rpyOOnpollOAQ8 If rpylionpoBO,qHOIl BpMB1'VPW 6et C"IpOH'
TenWlWll MeT8I1nOKOHCTpVKJ.IHIl H KBl>enell) • 500 T.

npoTlllK~ 560 M.
3CTBKaJ\a OJ\HOllPYCHBIl. HB HHtKHX OTJ\en~HOCTOIlI.qIlX CTOHKBX.
4>axenlotttolii Konnl!KTOP tift 8bICOlOlX CTOllKax. 3cTaKDAa COIIMBUflH
HftlI C lIl16KTpOKB00nllMlf H KlI6enllMlf KHA.
WHPKHft 3CTBKBAW 7.2 M.
CTpoMTenWlwe KOHCTpyt<W1H • MeTann_.
06UlM M9TBllnoeMXOCTlo TPvli. AeTMeM tpy6onp<lllOllOll If aPM8TVPW
(6et crpoHTenWlblX MeTannoKotlC1PVKJ.IH1l1l KlIl'ieneMl 160 T.

~ llpOTlOKeHHOCTIo 1680 M.
lilt HHX:
270 M • .q1VX"PVCHl\lI SCTIlKll,llB C nponeTHWM CTpo6HHeM.
1lblCoT8 HI1JIGNlI'O lIpyca • 7 M. a&plGfl!1'O - 10M. AJlHHft TpaBepe - 6 M.
78 M • OJlHOlIPYCHl\lI scTSKlI,lI8 C npon8THIoIM CTpO/IHI18M
1lblCoT8 SCT8KBAW 5 M C AJlHHOii TpaIlllpC 7.2 M If 7 M C UlHPHHOH
Tpaeepc 6 M.
OCTBn~Hall IIBCn SCTBKBAW 8wnOnH8Ha 1ft OTJ\en~HOCTOIlI.qIfX

croex:
Il.blCOTlI CTOOK 1 M. JlnHHft Tpaeepc 1 M. 1.5 M. 3 M. 4.8 M. 7.2 M.
Il.blCOTlI CToeX 2 M. JlnIfHft Tpaeepc 1 .5 M. 7.8 M.
Il.blCOTlI CloaK 3 M. JlnHHa Tpaeepc 1.2 M.
3cT8taJAl1 no IIOOIl JlnHHe HMeeT COBMel.qeHHVlO npOKnBAKY 'lpylion
polIOJ:lQB C sneKlpOKlOOnllMlf H KBl>enllMlf KHA.
MUBnnoeMKocn tennOMBtepKBnonpOllOAOll (TPyliw. ABTBnH
tpy(ionpoloAoa. apMaTypwl lSes cTpoHTen~Hwx MeTsnnOKoHcTpyK
l\I111 H KlI6eneM • 243 T.

•

~. HSM. Konlt
llIlC1IIO

rOIl OKOtl'/lIHItlI
C'IpOK'IeI1IoClB1l

%ocaoeHHll

f1pMMella1llfe

CloHKH I1>OneTHble
CTpOBHIUI • MBTBnnIf
'leCKHe

•
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N·
n/n

•
HaHMeHOllllHHe oti.el<1ll

•
TSXHIl'lIlCI<lIlI llBpaK11lJl"CTl1Kll o6\081(Tll E,q. KSM. Kon....

'teCTBO
ro,q OKOltI!IIlMlI

~

%~.HHll

•
npHMl!'lllHIt8

10. TMn. Y'l. 3 TeXHOnOfK'leCKK8 Tpy6onpoloRw
SI1fl1<lJ>K'leCKHe C8TK nponO)l(ll1llol no
ASM. ~ npannt<s~ ~

tpaIIepC:
RO 0.5 M • 115 M

All 1.0 M' 90 M
Ro1.5M·132M
All 2.0 M - 62 M
All 3.0 M - 7 M
MeTannoeMKOC"IIo COCTlIBJlIleT 20.5T

IOAonpOIOAe. OTOnnSHKft.
Hl1!KKM o,qHOIlJlVCHIoIM SCTllKa
410 M I VI. "PH WI1JMf8

C'fPOMTllI1IoHW8 KOH
CTpYJIUHK -MeT8nnl1
'teCKHe

MeTannoeMKOC"IIo

~~ C'fPOMTllI1'"
HIolXK~HK

3netnpit'leCKIlX ee
Tel1

11.

12.

13.

-----.
."".~-"=;-.:...--.",,,.

~,

~

CNHCTHb18 coopVJl<eHHll
IiwroIll>lX CTOKOB

HacocHM HeO'lH\UeHHIolX

ClOKOI

TMn. Y'I.4

TeXHonOfHIlSCKHS TpylionpoloAw IOAonpoloA8. K8H8nHUUKK.
OTOnneHHR nponOlKeHbI no HIUIGIM ORHOJlIlVCHWM SCTIK8A8M.

~npoTJllKeH~lICT8K8R 65 M. I VI.~ Wl1p11He 1pIIBepc:
All 1.0 M - 48 M

RO 1.5 M - 5 M

AO 3.0 M - 12 M
MeTannooMKocTIo COClllBnllllT 5.7 T 70% 3C11lKIIA nponOlKSHbI
COBMeCTHO C 3fteK'lpH'leCKMMH C6Tl1MII.

TeXHOnOfH'IeCKH8 TpylionpoloAw KaH8nKlI8UKK. OTOnnSHKft
nponolKeHbI no HKlIKHM ORHOJlPYCHWM lICTllK8AIM.
~ npoTJllKeHHOCTIo lICT8K8A 70 M. I VI.~ UJI1p11He 1pIIBePC:
RO 1.0 M - 35 M

All 2.2 M - 35 M
MeTannoeMKOC"IIo COCTlI8IlIleT 5.8 T 50% SCTDKaA COIIMl!IJ¥!HloI C

SI1fl1<lJ>K'leClOlMK ceTllMK.

~ npoTJllKllHHOCT1o - 360 M.

3CTaK8A8 IloII1OnHeH8 KlI OTAMIoHO CTO~ ClooK:
185 M • C IWCOTOil CTOeK 1.5 M K AnItHOil rpaaepc 2.4 M;

178 M • C IlIoICOT'Oil CTOBK 1.2 M K AnKlfOil ypasepc 1 M
3CTaK8A8 no leeR AnKHe KMeeT COIM~ npOl<lllAKV rpy6on.
flOIlOI1OB C 3I1eKfpGKatSen1WlH.
MsunnOSMKOCT" TsnnoMaTspKanonpoloAol (Tpylilol. ASTanH
Tpy6onpoloAol. apMaTypa} liell cTpoKTsn.HloIx M8TannoKoHcTpyK
llHil K KatSeneil· 20 T.

CTpomen...- KOH
CTpYJIUHH -MaYannH
'teCKK8

MeTannOllMKOCTL
AOH8~ CTpOI1Tel1~'

HIolX MeTanno
KOHCTpYKl\HH H 31IeK

TJlM'I8CIOOC ceTeH

C'fPOMTllI1loHwe KOH

CTpYJlUl1H - MeT8nnll
'teCKK8

MeTannoeMKOC"IIo
~~ CTpOI1Tel1~

HloOl MeTlUInG

KOHCTpYK4Hil K K8t>e
neM

C'fPOMTllI1IoHW8 KOH
CTpYJlUI1K - MeYanlllt

If6CIOte
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N°

"In

14.

15.

16.

HaI1MeHOll8HItll 06loeKTa

TMn. Y'l. 5

TMn. Y'l. 6

TMn. Y'l. 7

•

TeKHlt'leC1WI IC8plltcrepHCTMl<ll o6\ollKTI

06u.\aft' npoT1IlKeHHOClIo - 600 M
HI HHX:
237M - AH01lPVCtlllll, c npanenftol'oll'l ClJlOetiI'IIIMI'I, 3CTllt<aA8 1I&IC010A
10M. A/lI'lHOH 1p8Bepc 6 M;
90 M - OAHOllPYCfWl C npan9THblMl'I ctpaetlItllMI1. :tC11lt<aA8 RWCOTOif
10M, A/lI'lHOH 1p8Bepc 3 M.
OCTan~HIIlI 'lBCn S1CTaKBRIol llolnonHeHB I'll oTRen~HOCTO"lQHX

CTOOK:
IIbIOOTIl CTOeK 2 M.

A/lHH8 1p8BepC 1.2 M.
3cTaKaAA no ReeK AllHHe IIMeeT COBMl!IJ¥lHHVIO npoKllllAKV TPYfion
poilO,ItOB C lIIIeKTJ'OKa6en1lNl1'I 1'1 K86en1lM1'I KI1A.
MennnoeMKocn TennoMaTopHsnonpolot\ol (Tpy61ol, t\onnH
Tpy6onpoloAol, apMaTypa) 6el cTpoHTen~Hlolx MeTannoKoHcTPVK
l\HH 1'1 t<ll6eneH - 63 T.

06u.\aft npoTRlKeHHOC1I> 830 M.

3cTaK8tlil BlolnonHeHa HI oTt\en~HOCTORlQI1X CToeK. BIolCOTS CToeK
OT 1.7 M,qo 4 M ItS-sa nepecl!'leHHOrO pen~.

,tln1'lH8 1p8BePC 6 M.
3cT8KaAA no ReeK AllHHe IIMeeT COBM~ npoKllllAKY -rpy6on
poilO,ItOB C snOKTP0K86enIlM" " K86enIlM" KI1A.
MOTsnnooMKocn TennoMsTepHsnonpoloROI (TPV15Iol. ReTanH
TPv6onpoloAol. apMaTvpa) 6es cTpoHTen~Hlolll MeTBnnOKOHCTPVK
~ 1'1 t<ll6eneH - 93 T.

0fit.qalI nponDKetlIfOC1I> 340 M.

HI HI1X:
70 M - OAHOllPVCHllll C npaneTH......H CTpOeHHIIM" lIC11IKIl,lIlI BI>ICOTOH
8 M. ,QnHHa 1p8Bepc 3 M.
OCTBn~Ha" 'lBCn 'CTaKat\1ol llolnonHeHa I'll OTRen~HOCTOJIIlQHIl

CloeK:
IIbIOOTIl CTOGK 1 M

A/lHH8 tpaBepC 1 M

IIolOOTIl CTOeK 1.5 M

A/lHH8 tplIBepC 4 M
IIbIOOTIl CTOGK 2 M

A/lHH8 tplIBepC 2 M
IIolCOTa CTOGK 4 M

A/lHH8 tpaBepc 2.4 M
3cT8KaAA no IlCeK AllI'IHll 1IMeeT· COBMl!lJ¥!HHVIO npoKllllAKY TPytion
poBOROB C lIIeKTP0K8!lenIlMH 1'1 K8!lenllMH KI1A.
M8TannooMKocn TennOMaTepl'lanOnpOloRol (Tpv61ol. Rennl'l
TPv15onpoloRol. apMSTvpa) 6el cTpoHTen~Hlolll MennnoKoHcTPVK
l\HH " t<ll6eneH - 41 T.

•

E,q. MSM. Konlt
'IeCTIO

rOIl Of(OH'llIHMJII

e:tpOHTeI1.etd

% <Je8OEl1MII

I'1pKMe<laHite

C1pOItTeI1WlWl! KOIt

CTJlVl<lIl!I1 - MeTannIt
\lllCl<Me

CTpOHTeI1~we KOH

C"fPVKlII1I'1 • MeTannI'l
IfeCI<I1e

CTpOHTeI1~we

KOHC1'JlVK4I1H -MeTSn
nlNlaote

•
62
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_1.3. TAPACOBCKlfM: ITI3 I OQEPEJIb

III:" 001»eKTLI BCIIOMOraTeJIl)HOrO H83H~

•

--
\f~s

\/~)

N°
nln

1.

2.

3.

HllHMeHOlIlIHHe 06\081<18

TeXHlf'll!ClGlit KOpnyc Ha
375 'IelIoseK.

none.tHllll nnOlJ4ll.ll~-4000
M2.
Pa604a1l nnOU\8Sl~ - 3600
M2.

CTonOlllUl pe6oTll1Ol.Ll8ll Ha
CblpIoS Ha 100 OOC8ACN
HbIX MeeT

PeMoHTHO-Mex8HINecKllll
MaeTepet<MI (PMM)

TeXHl1'feC1QlJl xapeKTepHCnlKa ollWlKT8

fbrnma>KHoe SAlIHHe. PMMepioll MaHe 66.5x15.5M
Bwoom 'TllJKlI 3.3M
Bwoom tA8HHIl 16.5M
CTpoHTenWllolit 06W!M 17000M3
nnOlJ4ll.ll~ S8ClpOit<H 1050M2
KapIaIe - CTanWlOM
()rpaJ!<Aa~ KOIfCTPYK4MH - nencOOeTOHHWe nattel1lt

OAHOmllKHOO JAllHHe. Pa3MepI.lI nn8He 24.8x36.8M
BbIoom 3.0M
CTpoHTenLflblit 06W!M 2738M3
nnOlJ4ll.ll~ S8CrpoHKH 920M2
Kapi<ac-eTMWlOH
()rpaJ!<AatolllH8 KOIfCTPYK4MH·nenco6eToHHIole MtteftH

npeJ\HBSH8'leHa J\nll IIblnonHeHHIl TeXHH\f8CKOrO 06cJly>Kl1I18HHIl H
TeKYU-lerO peMOHTll TeXHOftOrH\f8CKOrO oOOPYJlOIl8HHII rn3. npeJl-
CTlWIIl8T co6oit o~ t,qAHHe. pa3MIlJl8MH II MllHe 54.4x-
24.4M
Bwoom· 9.0M
CTpoHTenWllolH 06W!M • 12000M3
r1n<NJ.Ia.q~ SIICTpOHKH • 1400M2
Kaplatc - CTllnWlOii
0rp8>KAa1OO4H6 KOHCTpyx4MH • cretf08We TpeXCIloHHIole MeTlII1nll'l6C-

KH8 nattenH C MHlt8penoll8THIolM yrennHTeneM.
OcHauteH8 7-10 M8Tllnnop6lK}'utHMH CT8HKllMH. llanllHCHpoBO'lHIolM
CTIlHKOM. CBaP0'lHblM H KyJHe'lHIolM oOOPYJl0BaHHeM. 8 T8Kll<8
lCOOMoraTel1~_ H rJl'(SOOO.Q1oeMHIoIM 12 xpaHII no,qBeCHIolX :lII1eK-

TJllNlla<HX Q =: 5.OTC K8ll<Jl1ol~) oOOpyJlOII8IMeM. HeOOXOAKMblM Jlftll
llolnOnHeHHlI YK8J8HHIolX llolWII peMoHTol TeXHonorH"eCKOfO
oOOpyAOllllHHIl rm.
K SAaHKlO PMM npllMblK88T lSelOHHPOBaHHllll nnOl1.\8AK8 HBPYJKHloIlC
pa60T pasMepaMH 54x25M

E,q. tuM. KonH
'teC11IO

rOA oiih.N8HHIl
ClpOIm\I1IoCl1Ul

% llCaoetlHll

npoeKT

14%

npoeKT

npItM8'l8_
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N°
n{n

4.

5.

6.

HaMMeHOlI8HHe 06loeKTa

Qsou4HaJl TenIII4l\8 C pac
Cl\AH1oIM O"lAeneHMeM. no
nesH8ll nnOU\8,qlo-400M2

Tenn~. llcnoMoraTell~

Hl>M KopnyC

OsotqeXpaHIlnHlJ¥l C XOIIa
AIIn~HHKOM

MamKH CMewaHHIoIX ro·
B8pO&

TelG*NeCKlIJI 118paKTepltCTl1Ill1 06WlKTll

Apo<lHoe CXlOpV*etM8. PlnMep B nnaHe 24.0x28.SM
Bwoo'l1l- 9.2M
f1n~~ taeTpOilKH • 685M2
CrpoKTenwtwii 06loeM • 31 50M3

0AHMTa)I(H08 SASHHe. PasMIlpbI B nnaHe 19.1x43.2M
1lblco'l1l - 3.3M
CrpoMTeIlIoHl>lM 06loeM - 2750M3
nnOll\8A~SlIC1JlOimI - 830M2
KopKAc - CTon~HOI1.0rpO)l(J:la~l4e KOHCTPYKlll4K • nerKoooTOHHloIe
naHenI4

0AHOSTllJl(H(H! SASHHe. PasMIlpbIB nnaHe 30.8x24.8M
Bwoo'l1l- 6.5M
rlonesHall 1UIOO\lI,II~ • 67OM2
PalSoolal! 11I\OUIlIA~ - 400M2
CrpoKTenIoKlolil 06loeM - 496SM3
nn~~ SlIC1JlOHt<K - 770M2
Kapl<llC • CTMIoHOH. ()rpa>l<,qa1OlJ.lKl! KOHC1pYKllKI4 • CTeHOIlI>I8 nerKa-
6eTOHHIoM! 1IlIHl!lI14.

0AH03lK'l11JlQlO8 SASHM. PlnMepiol B nnaHe 25.1 x31. 1M
Bwoo'l1l' 3.6M
Toproll8Jl mOUM~ - 150M2
CrpotnenWllolif 06loeM - 281 OM3
nnOll\8A~ uetpOilKH - 790M2
KapI<llC - CTMIoHOH.~K~K • CTeHOIlI>I8 nerKa-
6eroHHwe IIlIHl!lIK.

EA. HIM. Konl4
IleCTBO

ro,q OKOH'IllHIIII
ClpOKTelIIoC"nla

% OCIlOl!HI4II

npoel<T

npoel<T

npoel<T

l1pMMe<l8HHG

7. basa oOOpYAOBBHHll. npo
xo,qHllJl

GnOK-6oKc. PatMepiolB nnaHe 6.0x3.0M
Bwoo'l1l- 3.0M
~ KOHCTPyt«V1K ~
MHHI!pIIJlOBlI11l yrennmeneM.

naHeI1K Me18nnIN8CKHe c

npoel<T

8. I>aJa oOOpyAOIIlIHHll. 38
I<flloll"IK CKnBA

npe.tlHMHlI'letl AlII! SBKpI>ITOI'O XpBHe_ 060pYAOIIlIHKII, I"IOCTyT1IlIO'
~ero OT 'aBOAOB-HUOToBHTsneK. npeACTaBnR9T COC60K 0AHOll
TlI>IOf08 s,qame, paIMI!pIol • nnaHe 66.8x36.4M
Bwoo'l1l-7.8M
CrpoMTeIlIoHlolii 06loeM - 19000M3
nnOll\8A~ SlIC1JlOi1t<K - 24SOM2
Kapl<llC • e:tall1oHOH. ()rp.a>twI1OlJ.IKl! KOHClpYK1\lM - l!TeHOllbl9 TpeX
cnoHHloIe MeTannH48CKMe naHenHK C MHHep!lnOIlllTHblM VT8nnKTe·
neM.
3AaHMll ClUIlIJllI OCWIl1¥!HO 4 KpSHBMI4 onopHloIMK lI/1eKTJ'If'I8CKHMK
IPyaono,qloeMllOCTWO 5.0TC

npoel<T

• • •
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N° Hal1MetiOBIIHItIl o15w!I<Ta TeXHH'leCIalll 113p8t<TE!pMCTM1<8 otilol!l<TlI ~.IUM. KooK- rOA 0K<ltt'WtKII 1"\pKM-

"'n 'IeCTBO tnpOmenloCTBll
,

................

%~

9. E;asa o!SopVAOJl8HHlI. Or- npeAHlltH4<letl AIIIl on<pWTOrO lCplIHeHWI OOopyAOIaHItIl H ·MlIrepHlI- -
Iqll>ITIoSl CKnIlA no., nOCTvnalOl1\ltX OT saaOAOI-ItSrOTOIHTeneM. npeJlCTUnIleT

co6oK OOToHHYIO MOI1\IlAKY p8wepl1Mlt 72x106M 6%

10. MarepH8J1loHblH CKnIlA npllAHllSHlI'tllH AlII! xpa- lUI'IenHH It MlIrepH8IIa. AlII! Hy)I(Jl .
Sl<Cnnvll11l~1t It peMOHI1l o6oPVI\OBlIHHII ITI3. npe,qcTllBl1IleT co6oil
SAlIHHe apo<lHOl'O mna patMllpaMlt 15x30M It oeMl\Ul(!H Iq)llHClM 41%
rtoAaecHblM lIn~1GIM rpysOI1OAloeMHOcn.Io 3.2'lC
CtpoKrenIoHIolH 0010eM - 5300M3
I1not.qa,qIo SllClpOHKIt - 450M2
06wHBl<8 - Iq)OIleIlWlllll Clllnio no OOpewen<e.
YTerII1menlo - MHHepllllOlIlllHble nnlfThl.

11. Cl<na,q nB>K rloMeuteHl18 6x18M npoeKT
Bee 060pYWKOIIllHHII T 1.886

12. CKnIlA peareHT08 EMKOCTIt M&ena v = 50M3 WT 2 npooKT
EMKOClH Maena V = 5M3 wr 2
EMKOCTio alfTl1tf>pnu V = 200M3 UIT 1
EMKOCTio 8IfTI1tf>pnu V = 50M3 wr 1
EMKocn. ItWMtiHropa V = 50M3 wr 2
EMKocn. I<l!pocMHa V = 50M3 WT 2
EMKOCTIo I<l!pootHIl V = 200M3 UIT 2
B SAlIHItH:
Macnoper8Hep&4HOHHlole VCTlIHOtlKH wr 2
1in0!( aaKYVMHOH pereti8pll4IM MSClla WT 1
Hacoclol WT 9
CyMMapt4ll11 yCTllHOMetlKllll MOI1\IfOCl1o lIneK1pOABltraTenei Idll 32.2
06t.I\Hi1 aee OOopyAQllBHHII T 71.45

13. CKna,q MeTaHona EMKOCTM V = 50M3 wr 2 l1pOOKT
Hacoc
0l5I1\Hi1 aee OOopyAOIIllHHII T 8.582
YClllHOMeHHllJl MOIJffOCTIo lII1e~BHraTeilIl HaCoca KBT 22

14. CKnIlA KaTtll1lUllTOpol I npeAHaS'- AIIIl xpaHetlHll KaTtll1KS1lTOPOa a Tape, HeOOXOAI1MIoD( npo&KT TatOO( CKna,qoa
Tape AlII! Hj?lIJl 5KCMyaTal\H1t m3. npe,qCTllBl1IleT cofioK SAlIHHe apo<lHO- AIlS

ro mna puMepaMlt 15x30M It OCHSI1\etl Iq)llHOM noAIleCHIol'.1 lII1eKTPK-
'leCKI1M rpysortoAloI!MHOCTWO 3.2TC
CtpoHTenloHblH 0010eM - 5300M3
nnOl1\llAIo SllClpOHKIt • 450M2
06wHBKB Iq)OIIenloHllll, CTllI1Io no o6peu.IeTKe.
YTennHTenlo - MItHep&nOlIllTHbIe MIfThI.

--~"'''''

~sCl
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N° HaHMeHOBllHlte 0610llKTa TelouNecKllJl xapaKTepi1C1l1Ka 0610llKTa EA. KSM. KOI1I1- rOIl OKOIf'llIHHlI l1pHMeqallMEl

n/n '!OC'IBO ClpOmenbC1Bll
._......__._..

% OCBOeHHlI

15. !losAVUJHIlll KOMnpeccop- !losAyt.UHW8 KOMrlpeccOPloI, PHar. =0.8Mna WT 2 npoeKT
HlUI npOHUOAmenWfOCllt M3/MI1H 24

KIlT
MouIIfOCTIo~r8Tenll KOMOj>eCCOpa WT 160
YCTaH08K8 ocyuJIGt lO!,Qyxa KIlT 2
EMKOCllo H H!ICOC 367.5
CyMMaptWI MOIIffOCT'o
Ha HaPVJKHOM rvI0UMK8 un
PecHBep IOJIWltB V= 80M3 T 4
<lOO.IHif IleC OOopYAOUHI1II (6es KOMIlpeCCOPOS) 71.165

16. ~01HO-I01CIIOPOAHllJl Bos,o.yuHblllKOMnpeccop, PHar... 21 .6Mna WT 1 npoeKT
CTaHI.\Hll Bee T 3.08

MouIIfOCTIo tnetopOAll1r8TenIl KOMnpeeeopa KllT 90
06u.IH'i IleC OOopyAOlUlHHlI (ties KOMnpeccopoa) T 15.981
01lH09Tll>I<HOe 'AlIHIfll, puMepw. nnalte 24,4x12.2M
BwcoTll • 7.5M
nnOUWlIt S8C1pOHta1- 300M22
CTpomenWlItll1 06~ -. 2250M3
KspKac - CTanitHoll. OrpSlK,llS~He KOHCTPVKI.\I1I1 . TpeXcnOHHItl8.
MeTllMH'lecKlfll nBHl!IIM C MIIHep8S10B8THIoIM VTenmfTeIIeM.

17. CKnSA alOTa EMKOC11t V= 125M3 un 5 npoeKT
KOI1I1'!OC'1BO HaCOCOB un 2
KOI1I1'!OC'1BO ABO un 2
CyMMlIJlHlllI VCTaHOI"etlHlUl~ sneKTPOA8I1r8TeneH KIlT 28
~ I8C OOopy$lO&llHMll T 498.23

18. CKnSA rpysoB AIII1TenIt- CKnBACKlIJI I1IIOIlAAIo - 200M2 npoeKT
HOm xpaHeHltll PMMepW I nnaHe' 12.6x20.5M

Bwco11l' 2.4M
CTpomenWlIolil 06~ • 619M3
nnOUWlIt S8C1pOHta1. 260M2
K~ - MOHOnlmlwli lKen~OH

19. CKnSA 81rTonponaHll. Xpa. EMKOC11t V.. 25M3 WT 3 npoeKT
HMn~ uronponaHS. KOI1I1'!OC'1BO H8COCOII un 5
0c:1'p0BKH HanH_ KG- CYMMSPHIll yCTaHOBneHHSII MOl1(HOCTlt sneKTpoABHraTeneH HSCO- KIlT 16,4
nOHOl<. TelOfOJlol1f'll!Cl(Mij COB T 32.5
6n0l<. 0C5i1IHH IleC OOopYAOlBHIUI

• • •
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N"
n/n

20.

---'---"'1C~
\
~

Ha_eHOUHHe 06MKrlI

3nefO'POPllMOIfT8Hl1l'1 MlIC
TepcKlIlI

TelOtlt'M!Ct<lUI XBpatmlpHCTMllB Orilo8KTl1

npellHBliHaliOHa IInIl lIolnonHeHMII T8XHMlf8CKOrO 06eny>Kl1IBHMII M
T8KYLq8rO peMOHTa ~neKTpOTeXHMlleCKoro ot50pYI10BAHMII rn3.
f1pe,qeTasn1l8T eot5oii OlIHMTalKHOO 'IIllHMO C npttC'TpOMKoK.
PatMepw I MIIH8:
- lIoICOKoH \lllC111 - 36.6x18.4M;
- nptte'TpOMKM - 15.5x18.4M
IlI.IcoTB:
- lbICOKoH \lllC111 - 12.5M:
- np+tC'fpOi1l<H - 4.5M
C!pomenWflolK otSloeM - 9600M3
nn~"lIBC1pOi1KM- 950M2
I<apKac amnwfOH. Orpll)lCWIlOU~ KOHCTpYKt4l1M crettoIlI>le TPOx-
enoKHbIll Ml!T8llnlN!!CKM8 naHel1M C MMHepMOU'lH1>lM VTerullneneM.
OCHBLqeHB 5-10 MOTBnnopelKyl.L\HMM CT8HKOMM, sneKTponll'lblO IInIl
CVWKM Ot5MOToK lIneKTpoIlBMrBTeneK, Ot5MOTO'lHI>lM OOOPYIIOIl8HMeM,
8 TBIOl<8 1IoC00M0r8TenloHI>lM M rpyJOno~HIolM (1 f<P8H lInetopll'-leC-
KHK nOlllecHoH rpysonollloOMHocnlO 3. 2TC M 1 KpaH OnoPHI>IH
lInOKTpHOIOCKHH rpYlionollloOMHocTioIO 16/3.2Tcl ol!0PVAoI8HHeM,
HeOl!xOllI1MI>lM IInIl IIIoInonHeHHII VfUISlIH'*'IX IloIJJe peMOHTOIl lInetc
TJKlT8XHM'lIlCKoro oOOpVItQll8HHII rrn.

E,q. HSM. KOI1M
'leCTIO

rOll OKotN8HMJII
C1J>OMTllllIoCTllll

% OCBOeHl1ll

npoeKT

n~l!'lllHM8
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\j.~ 1.3. TAPACOBCKHH ITI3 I OQEPElIh

IV. OO':beKTLI 9BepreTHtleCKoro X03ID1CTBa

N° HaKMeHOBllHHe 06loeKT1
n/n

1. 8HewHee W1eKJPOCtill6-
)l(etllfQ

BotAytlI-WI nHHI1JI 22OKB
OT ~CTaHUHH TapKo-
cane

To )l(e OT noJ\CllUll\HH
cesepIWI

PaewI1P6HHe noACTll.K-
4HH 1'apKo-cane

2. PaewI1P6HHe MACTl\H-
l\HHceBeptWI

3. 0n<pwT0e paenp8A8J1H-
TeIIWfOll ycTJ)OitcTBo
220KB TapaeOllCl(oro
rm

•

TelCHll'fIlCKM 118p8KTepMC1MKII o6W!K1'8

npam)l(el4fOCTlo 70KM. 0n0pI0l MllTlIlInll'l8CllH8. Tpacca npoxo,ql1T no
Stl6ono<lel*fOij tyH,qpG. THn~OB csaiiHblii.

npam)l(eHttOCllo 15KM.

nepeBOll OA14HOllKOii CeKl\140H14POBBKHOii C14CTBMloI WHH 220KB
no,qCTaHl\HH HB ,IlBoiiHVtO CBKI4HOHHPOIlBHHVtO cHcTeMV WHH C
OOXo,qHOH CltCTeMoK IJJI1H. KonlNeCTllO npt1COeAHH1Il!MIoIX ~YWHI>D(

nHHI1R 220KB (Konlf'l8CT1lO nHHeiiHl.oc: _I - 15

nepeBOll OAHH04HOH ceKI4HOHHpoaaHHoH CHCTGMloI WHH 220l<B
nO,llCTBHI4HH Hll ,qIOHHVIO ceKI4HOHHPOUHHVIO CHCTGMV WHH C
otiKollHOH cw:reMoK IJJI1H. Konl1'leCTllO nllHeHHWX _ - 7

OAIlHO'IH8lI eeKl\IlllHHpoaaHH8lI Il>IKnI04llTelll!M CIlCTl!MB IJJI1H 220KB
C 1lIO,qoM Hll ICBJI<AVlO C8Kl1H1O no o,qHOH IOJIlVLlIHOll nHHHH, C VCT8
HOBKOH Hll ..oAlx BloIKnIO'lBTeneH 220K8. ,Q1l8 Tp8HC<f!oPMBTOPB
MO\1ffOCTIoIO 1OOMBA HllnpJlll(etlHl!M 200/1 0-10 KB C pact1.Iel1IIetlHloIMH
OOMOTKllM14 10KB. ,Q1l8 KOMI1l1e1Otl -rpa~TOpotI K8JlPIIlKetllUl M
patPl\AHHKOI 220KB. 3AaHH& patMepoM I nnBHe 6x24M WIll p8!M&
~1Ul BKKYMYnJITOpHOH 6aTapeH. I1llH8nOO ynpaaneHl1Jl, StlI1\'f1W M
BBTOMlITI1IGt nHHHH H TpBHC¢opMaropol. 1 2 PM108AKlHTellOO 220KB
c StI!eMnlllOl.QHMlt tlOlI<BMH H 4 pat108,llHHKTelIll 10KB, 4 TOKonpOBO,All

10KB K SIlBHHIO uKpwToro pBCnpGAGnHTGn~HOrO yCTpoHcTBa
(~ OT lpaHC<flopMaropoal. cl>yHAaMetriw no,q ace oOOpyAQBBHHe
If ace BHAW onop CIUIHHWe. 0nlpI.n0e p8C1lJl!Al!l1HT8nWfOll ycrpoH
CTBO 060pV,qOBBHO~HGM, MOnHHe!B1tffTOH H !B!l!MnetlHl!M.

•

~.

M!M.
Konlt

'leCTIIO

ro,q OKOH'WfMII
C1pOHTellIoCTl8

% OCIlOel*Ul

npoeKT

nJlHM4l'lllHHe

•
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N°

"'n
HaHMeHOtl8H1t8 ollloel<'lll TeXHlflleCI<II.II JQllpaKTepl1CTMKB 015loeKTa E.!l.

HSM.
KonH

'lOOTllO
rOA OKott<I8IfKII
ClpOIm!I1IoCTBl1

npKMlNllHHe

% OCBOetlH1l

4%

W18KTPOABIII"STeJleli
'l8pet peaKTOplol.
H COI1poTJm11SHHG

Cl!KJ.\MH sanKTIIHW 8 CHHlCpOHHblX
MOIJ.IHOC'TWO 12.5MBt C nyCKOM
TOI< nycKOIIOIlJ peaKTOPB 1000A

3AII'*\8 B nnBHe 72.6x12.6M, OAHMTlIlKHOll, 4JyHAaMetfT CUHltl.lK,
KBpKllC CTan~HOK, orpB~BIOl«He KOHCTPYl<l\1t1t nSrKOOOTOHHW8
n&HelIH, C'TpOIfTel1IoHWK 06loeM - 6000M3.
Pacpn,qen1m!l11oHOB ycrpoiiCTBo MMeeT 4 uo,qa or 2 TP8HC$opMll'
TOpoa 100MBA 220/10-1 OKB, YCTllHOan8HHWMIt BH8 'IlBHI1,. HB
nnOLllBRK8 OTKpWToro p8C"peRIlnHTe"~HOrO yCTpOKCTB8 220KB
(CM.lII.lwe).
PacnpeRenHTe"~He yCTpoAcTBO BWHoro THna COCTOHT H' 6
ce~Hit.

r1ep8l>l8 4 ceKl\HH HMelOT PMpt.lBHyIO MQU4HOCTIo 700MBA, HOMI1HM~'

HIoIK TOK cl5opulolX WHH 3200A H OOCTOIIT HI:
• 26 WIGI<Poa C IIIoIKnIO'l8tellIlMH;
• 6 wKB<Poa C paneAl1HHTe11RMH;

2 WK8<Poa C TP8Hl$opMaTOpaMH col5eTBeHHIoIX IfVlKR MOLllHOCTIo
40KBA;
• 10 WKll<Poa C TP8Hl$opMBTOpaMH H8J1p1DKI!HKll;
• 8 WKll<Poa All" ~KnIO'leHKll0lX~KBooneli;
• 1 WKB<fla C HHlKoaon~THOM annapa1VIlOH.
Ike wKB¢I.l Yl<OMnneto'OllllHHIoI ULllHTBMH, BnnapatypOi1 ynpaaneHHII
H aBTOMaTHKH.
Or ll1MX 4
KOMnpeCcopoB
HoMHHMIoHIoIK
0.56 OMs.
PeaKmpbl pasMlILllSHW • !ASHHH.
I1lIT8Jl H UJeC'T!Ul ce~ UIItH UI1M11lHlol Of 2 H 3 ce~ ~

TOKoOrpaHH'lHBBIOLllHe peSKYOplol 0.25 OMB. HOMHHsn~HIoIK YOK
c6opH.Ix U1HH 1600A, PMJ>IolIIHIUI MOLllIfOCTIo 550MBA. I1lIT8Jl H wecTIIlI
ce~HH COCTOllT HI:
• 23 WKB<Poa C IIIoIKIlIO'l8tellIlMH;
• 5 WKB<Poa C pa'loeRHHKTenIlMH, TP8HC$opMllTOpllMH HBnplllKeHHlI.
Or ceKl\HH nHTll8TCJ1 3 CifiXPOHHWIC SIIllKTpOAIlHrBTel1,. MOLllIfOCnIO
6.3MBr C npllMl>lM nycKOM, AU 8CHHXpO_ ~8KTPOABllrBTeJI"

O.8MBt H tplIHC$oPMBfOPHwe IlOACTlIHWM 1010.4KB.
Ike WKB¢I.l Yl<0MMeKT0IUlHHl0I SIII.I¥fTlIMH, snllllpll1)'pOH ynpalllllHHII
H aBTOM8THKH.

B 'RSHHH pacnpe,qenHTen~Horo YCyPOKcTBa pUMeLllsH8 SKtq'My"'"
Topttllll 6llT8pe1l 220B C OAHCl'l!ICOIlOM I!MK~ 296 SMnep-<uICOB,
U\IfT rtoCTOllHHOl'O 'IOKB, 2 sapllAHO'/1OIlS8~HIoIX arpemm.

3alqli.noe pacnpeAeJ1I1'
Tel1wtOe yclpOHeTBo
10KB

4.

~,:..

.~"O.-",~

,......£'>
......,~
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N°
n/n

5.

6.

HaHMeHOBllHHe 06loet<1'1

IllUen&HalI SllI!fCTPO"

CT&Hl4H'I

Pacnp8AellllTenloHblH
nyHKT 10KB

•

TelCHlf4&Cl<IUI xapll<TepMCTMl<a Oli108KT8

3AaHHe o,qltOmIlKH08, pMMepw I nnaHe 15.6x6.6M. CTpOKTenWlWH
05lollM 520M3. KBpKllC etan&Hoii. orpa*ABIOU\He KOHCTpYKI.\HH 
nen<OOeTOHHWll naHenH, cflyHAaMeHT CIIllHHIolI1.
)(apatnepHcmKll A1UenHetfBparope:
HoMHH9JI_ MOI1\IIOC'I1o
lIaero1ll apauteHHll

HSlll"JKeHHe
Po,q TOl<8 - TJlllX<PIt_ii, nepeMettHloIii.

CocTaB KOMMeKTll 1I11SM~·reHepaTopa:

AaTOMIlTlUl1po!UlHHIoIH snel<TJlOKOMnpeo::op
bnOK ocyt1.I6l BOtm'JllI
!>nOK Oxna>tQ:leHHIl
Ar'peraT (lOAKD<lKH MBCnS
Arpenn 2I\eK1pOtIBCOCHOii
SaK pRCLlJHptmlI1&H1>IH

I1IIfT retf8patopHloIH
I1IIfT 8BTOMll'MleCl<Oro ynpallJ1eHl1lI
,QononHIlTen~Ho IIllten~-reHepIlTop yKoMnneKToBIlH pllcnpellenll
Ten_ UIHTOM. eMKOCTWO ..aPHHHOrO CfiHB8 TOMI1Il8 nPH no>Kllpe.

3Aa- . OOOK'OOKC 27x6M I nnatte.
3anlfT1olu8TCII Klllien.HIoIMH nMHHJlMH OT SSKplolToro pacn~enM-

T8n&HorO yCTpoiicTBll 1OKB '1epet pUl\llnMTen.HI>tll yPllHC<PoPM8-
Topw 10/10KBM~ 2500KBA (2wr.).
TpaHCtPJPMB'JOPW patMIlUlBHIol_ tI\BHIlll.
P8cnpellenMTen.Hoe yCTpOMCTIO UIKIlTHOrO Tllnll. PlltPWIHOH
MOUftOC1WO 350MBA COCTOKT Itt:
2 WK8lfloa B80All nlfTllHltll C IIIoIKI1IO'111TenIlMH
1 UIK8<fJa C II"lKI1tO'lllT8l1eM AlIl'1 cetlI4JtOHIlP08H11l1 WIlH
1 WK8<fJa C BIoItalTHbIM patloel\HHKTeneM AlIl'1 ceKljI1OtfIfpOBHHl'I WItH
2 WK8lfloa C'JPBHC¢opMaTOpoM 40KBA 10/0.4KB H IlJ>l!IIOllplUllfT8l111Mll
2 WKBlfloa CpatpMHIlKSMll
2 WKBlfloa CTJlllHC4>opMITOpaMll H8flPIOKeHI4l'I
8 WKBlfloa C BWKnlO'lllT8nJIMll llfil'l fIOAK/llO'f8H11l1 H8I'JlytOK

•

E,q. I Konlf- I ro,q OKOH'l8JtMII I n~HI18
11!M. 'IeCl1IO ClpOKTenbCTBll.....................

% OCIlOeHHIl

npoeKT

I
KBT 500

'o5/MHH 1500

B 400

•
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N°
n/n

7.
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•
HaHMeHOllllHItll 06loelC18

BHyrpMnnOlJ.lll.llO'l
cent llJ1fllO'POCH116lK&
HIUI

•
TeJlHHlf6CIClllI )(lIplIKTepltCTHK8 06loeKT8

KOMnneKTH8JI TpBHC4>oPMSropi«IJI nOACTBHlIHII I:\nll p8JMeU¥!HH'I •
Jl:l&HIllt. I(a)I{,q8Jl • COCTllBe:
2 TP8HC<jxJpMaropa 1000KBA 10/0AKB C M8CnRHbIM JaI10nHeHHeM

2 WK8.pa a80WI OAKB OT 'fPIIHC4lopMBropa C~ BIITOMlITIl'
IfeCIGlM BIoIKnIO'ol!lTlllleM
1 I1\HT WK8¢Horo Ill1A8 0041<8 C cet<LtHOHHbIM BIoII:IBMJIQfbIM BBTOMBnt
'IllC1GlM WKnIO'ol!lTetleM H 16 ~H BBTOMBnNeClO1MIf $tI:tep

HIMMH Bl>I<SlIO'lllTllllIIMH
2 WI<lI.pa 8801:18 1OKB C paJ~HHHTllIIeM H npes:joxpaHHTllllRMH.
KOMnneKTH811 TpBHc4>oPM8roPH8JI nOl:\CT8HlIHII I:\nJi pBJMeUleHHII I
Jl:l&HIllt • COCTase:
1 TP8HC(jxJpMaTOP 250KBA 10/0AKB
1 Wl<lIlIJ 8801:18 10KB C npes:joxpaHHTllllIIMH H paJ~HHHTl!IleM

1 U\HMT mm¢Horo Ill1A8 OAKB C ~HI1M BSOI:\HI>IM aBTOMllTHIfeCIGlM
....I<J1IO'o1!1Tll11eM H S $tI:teptiblMH.
KOMnneKTH81'1 TP8HC4>oPM8roPH8JI nOl:\CT8HlIHII I:\nl'l p8JMeUleHHII I
Jl:l&HIllt B Konlt'l8CT1le 3WT., KBlKI:\8R I COCTtIBe:
2 TP8HClIJopMaropa 1600KBA 1O/OAKB C M8CnRHbIM JaI10nHeHHeM

2 WK8.pa 8801:18 10KB C paJ~HHHTllIIeM H npes:joxpBHHTl!IlRMH
2 WK8.pa BIOI:I8 OAKB OT 'fPIIHC4lopMaropB C BI>l,I\IIHlKHblMH 8BTOMlInt·
IfeCIGlMH WKnIO'ol!lTllllIIMH
1- I1\HT WK8¢Horo Ill1A8 OAKB C cet<LtHOHHbIM BIoII:I- BBTOMBTIt
IfeCIGlM IloIKnIO'ol!lTlllleM H 16 IloIAIHllM>lMH ~epHblMH BBTOMllTlf.leC·

IUlMH IlLlKllIO'lllTlllllMH.
KOMnneTHIoIe KOHI:\llHCIIT0pHW8 YCTBHOBKH MOU\llOCT.. 225K8Ap •

Konll'l8CTBe SWT.
To l!(6 MOIWfOCTWO 112.5KBAp - 10WT.
Il.lim.I CmHL\HH ynpa.anGHHl'I iIII8KTpOJIIlHI1IT8I1RM11. ~ KOIIIN8C
TBO llJ1l!KTJlO,llBHraTlllleM • 836, KOIIIl'leCT8O BBOI:\HIolX naHeI1eH Hll
TOK AO 630A SOWT., KonH'leC'BO celQtllOHHIolX • 40.
Ka!ien.. ClUlosoH 10d • 19KM
Ka6en.. CIU10s0H 1:\0 1K8 - 130KM
Ka!ien.. KOIfTPOIIItHItIH • 35KM
CHcTeMB BITOMBTHJHpOIBHHoro ynpaBneHHl'I SlHeprocHalilKeHHeM
HB OCHOBe KOMnltlOTepHOH TeXHHKH C oliopVAoaaH~M palSo'fero

MeCT8 AHCI18T\lllp8·SlIeKTPHK8.
CHcleMB liecnepelioHHoro nHlaHHII MOUlHOClItlO 50KB (cHcleMa
UPS). AKKVMynlllopHlIl'I fiampel'l C UPl'lAHI>IMH YCTJIOHCTBllMH HB
HBnpRlK_ 11 OB (OA'fO'lIlCOlI8IeMKOCTIt 40 BMnep-'l8COIl).
To l!(6 Ita Hanpl'I)l(e_ 248 (QAHO'lIlCOII8JI eMKOCllo 30 BMnep-..acOBI.

E,q.
M3M.

Kon...
'IeC"JBO

r~ 0l<0Il'laHIUl
C1JXlMTI!I1r.craa

% OCIlOeHWl

npoeK1'

•
rlP!tMe<181.18
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1.3~TAPACOBCKHH ID3 I OqEPMb
-V~-06'heKTLI TPaHCnOpTa H CBH3H.

N° HaHMeHOll8HIt8 OOW!KTll TelCHlt4eCI<8J'I lC8paKn!pHCtMtal ofi1o&KTa EA. KonK- r~ OKOH'IllHWI ~
n/n KtM. 'IeCTIIO erpomenloCfQ

-~~_ .. ----........
% ocsoeHMll

1. rapa>I(. npolUBOl:IC11lIltl- npeRHa:tHa'leH Ilnll BI.monHeHHII TeXHH'leCKOrO oficnylKHBaHHII H -
HWH KoprtyC. TefCVU.Il!l'O peMOKTB IBTQMo&meM. --...

CocTOKT Kl utq)l>lTOif CtOlIHIOt HI 5 aBTOMOfiwteil, nporpmllKTOJ'Hl'I 5%
HI 2 nOCTa, oTAeneHHII peMOHTll H npllRKH aKKKYMynllTopoB,
uKJlloltOA MOilKH all1'OMOfiHneif, 6wro1lloll( noMelJteflHH.
npellCraBnlleT col5oii OAHOnalKHOe :tlllHHe. PUMep... • "nlHe
73.0x12.8M.
Bi.Ieora - 4.5M.
CtpomenMll>lH 001o&M - 4204M3.
1ln0l.l(8A1o :t8ClJlOr.<H - 934M2.
I<BpI<ac - CllUIIoHOH.
Orp8JKAaf()ll4lfe KOHCTPYK4MH - CTeHOIIlolB lJlBxcnoil.- MBTAIlnlNBC-
KIt!! naHanH CMHHepanosalHbIM yrennHTeneM.
0cHa~ HeOfixoRKMbIM o6opYROBaHHeM Anll BIA10nHeHItR ytOlSllHHblX
IIIoII1IB pBMOHT08.

2. rapa>l(. CTOIIHKI c IlO:l- npeRHI:tHll'leHB Rnll Ofiner'leHHII :tanyCKI ABlIl'ueneii aBTOMofiH- npoeKT
RYllOl1ORorpeBOM. neM a :tHMHee apeMlI rOIll.

CocTOKT HI ortq)I>ITOif 6eToHttpoaaHHOH MOI.IWlKif Anll c:TOIIHICH 20
aBTOMOooeli. KBnopMcl>ePHoii KBMepw H BO:tRYllOBORll. Of KOTOpOrO
ropll'lHH aD:tRVX noROOTCII noR IlIllffllTellH lI8TOMOIStlneM.

3. rapa>l(. CKnllA MlICen I npBRHM"-' AllII xp8H1lHHll CMBtO'lHloDC MaTepHMOlI I 6o<IKax H f1poeKT
TIpll. l5apafiaHax. He06XORHMIoIX All" HYJKR rapalltl.

rlpeJmaBnIleT coCioil finoK'fiOI(C pa:tMepaMlt 3x12M It IloICOTOH 4M.

4. r1IplIlK. TonnltlO:tllnpa- r1peAHlU..-. AllII :t8npaBKH IBTQMOOMneM lleH:t1tHOM It AIUMbUWM npoeKT
llO<lHIoM nyHKT. TOlUIllBOM.

CocTOKT Kl Illyx l1OASeM- eMKOCleH 061o&MOM 50M3 Ka>I<AlUI H

ABYX tonIlHllOUnpa_1oIX KDnOHOK.

5. 3AaHlte noJKAl!(1O H8 6 ,q.~ SA6HIte c rapalKOM till 6 1I>IB:tAOII. npoeKT
~ c BCnoMOrl- PaJMepw I Malle - 81.8x19.2M.
tenloHblMll It cnYJ!re&.IM1t BI.Icora :tA8HKll - 7.8M.
noMel1leHWlNlH HI 70 CrpoKrenIoHlolii OOlo9M - 12250M3.
'l9IIOBeK. flnOl.l(8AIo :t8ClJlOi1l<H - 1600M2.

I<BpI<ac - CTlIl1IoHOH.
0rpl\>KA8~ KOHCTJlyt<ltl1H - nen<OOeTOHHbIll naHanH.

• • •
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N°
n/n

6.

7.

8;

9.

10.

'~
"""-~~~

"~':~

lj\'

•
HaI1MeHOll8HI18 OOIoel(1ll

r83o,qblMHl\ll K8Mep8.

ATCK3 "KB.BHT" 256 HO

Mepoa.

IlHewHIlIl cern CBllSI1 K
683e CBlISI1 npOMsOHbl.

ATCK3 "KII8HT" H8 256
HOMepoa ~II npllpen~'

00II0i1 683b1.

KallenloHllll nl1HIIlI C8lI!I1

Of ysn8 ClIlI!H HOC
"rtyp.l1e" 110 ATC nptt
penloCOllOi'l 6MbI.

•
TalCHl148CKlUl xapaKTe(lMC'lMI<ll OliwlIcrll

O~HMTa>KHOes,qa_.
PatMepIol • nn_ - 18Ax12.4M.
BwooTll - 4.0M.
C1pomenIoHIoIH OO-..eM - 1000M3.
rtnOUM~ SlIC1POilKH - 250M2.

KaptaIc - CTMwtOM.
Orpall<~lIlOl.Ql1a KOHCTpyKl.Il111 - TpexcnoHHlole MeTannl1'1eCKl1e
I1BHelII1 C MMHepllllOllllTl*>l yrennlm!J1eM.

AITOMaTI1'feCK811 Tene4>oHH811 CT8HI.II1l1 KaftSI1SnaKTpOHHOH CI1CTa·
Mbi eMKOCTWO 256 IIOMepolI I KOMnneKTll c OOopyIlOB8HHeM snllKTpO

nl1TaHl1l1, Tene4>oHH"'MI1 annaparaMl1, MOHTall<HblMI1 KalienllMl1,
I1!M8pmenLl-.aM11 npl1!iopaMl1, I1HeTpyMeHTOM.

OliopYAOBaHllll ~AHMH8'H!HO ~ pa!iolw H8 IH'fTPl1Be/:lOMCTBeH'
HOii cem C lIbIllO~OM H8 o6u.lerocy,qapcTBeHHyIO CeTL no 16 ItCXO~'

~ 11 1 6 IXOAIIl1\l1M COIlAI1HHTeIIWlloIM nl1HIUIM.

Annaparypa I.II1tWosoH CHCTeMLl nepeAII'llt H8 30 I<llH!ll1011 ~lI
KllllenloHOH nHHI1I1 npOTllll<eHHOCTIoIO ~o 18KM C lILIJ1eneHHeM 5

KllHMOIl Hll 11 KM I KOMMeKTll C sneKJPOl1~ VCTlIHOBKOK,
MOHTAll<HIolMI1 Ka!ienIlMH H KOHTPOn~HO·lII<CnnyaTllI.lHOHHLlMH yCTpOii
CTIllIMH.

MarHCTpAn~HLlH CHMMeTpl1'lHblK ....COKO'IaCTOTHIoIH KA6en~ ~nll

npot<naAKM I rpytml C ~HLlMH lI<KlUlMH ~_tpOM 1.2MM npIt
I!MKoent 4x4

AIITOMATH'leCKall Tene4>oHH811 CTaHl.Il111 KaftSI1SnaKTpOHHOH CI1CTe·
MLl I!MKOCl1oIO 256 1IOMepolI. npllAHllS_ ~II pa6on.l H8
IIHfTPI1I1~OMCT1I8HHoli ceTH 11 IIb1J(O~OM HI! oliU¥!rOCY~8pCTleHHYIO
ce~ no 16 ltCXo,qJll1\IIM 11 16 lXo,qJll1\IIM COIlAMKm!II~HLIM n_. B
KOMnnl!KT8 1lORll<H1oI !iLm. rene¢o_, MOKTII>l<HLIe K8!ienH. 1UMepI1'
ren_ npM!iopbI. MHCTpYMeHTbl.

Annapa1ypa llI1<WOBoH CHCTeMIol nepe,qa'llt HI! 30 I<llHllllOB ~lI

ynnomelMJll 1<ll6en1oHoli nHI1I1H npOTIIlI<eHHOCTIoIO ItO 9KM • KOMMex
Te C sneKfPO/lHTlIf0Ut6H ycraHOIKoii, MOHTall<HloIMI1 Kll!ienIlMH H

KOHlpOI1~HO'lII<cnnyaTllllHOHHblMH ycrpoiicTlaMH.

MantcTpanIoHIoIH CHMMEIlpmHIoIii Il>ICOKO'lllCTOllllolH 1<ll6en~ C MeAHOH
ll<I1nOH ~-TPOM 1.2MM I!MK~ 4x4 lI<Kn !SpoHHpGIIlIHHbIH co
wnaWOllblM IIOIq)bI1HllM ~11 npoKn~KH I rpyHTe C MOH1'lllKtAol.MI1
MllTePHMIIMH.

Ka!ien~ rene¢oHHLIH 50x2 C ~HOH ll<I1noH j:\K8M8tpOM 0.5MM C
nOnHltTl1neHOBOH HSOnlll.ll1eii II nOnl1ltTl1neHOIIOii 060nO'lKe ~nll

npKll8~KI1 I Tpyliax Kalien~HoH K8Hanl1S81.11111 C MOHTall<HblMI1

MllTepl18l1l1Ml1.

~.
HSM.

KOMn

n

KOMn

n

KM

KOMn
n

KOMn

n

KM

KM

Konlf
'leCTIIO

18

9

004

ro,q OKOH'lIIIMJII
CTJ)OIfTel1IoC1U

%ocaoe....

f1poeKT

npoeKT

npoeKT

rtpoeKT

npoeKT

•
nJ>HMf!'lllHIlIl

73



---..~~-
(~

.....-..~~

N°
n/n

11.

HaKMeH088H1te 061oeKTt1

rIepllMetpanWWl 0xpaH
H!Ul ~rnan ItSlIl\Kll Wlol
xpaHetOOl o6opyl¥llUl-
HKll.

TeXHINeCKall xaplll(Tl!j)MCtMKa 06~KTa

npH60p npHeMHo-KoHTpon~HoH oxpaHHoH eHrHanHJa~HH

oxpaHIol neJ»IMeTpa Orpall<AeHHIl CKnBAI IIAOBHTIolX .ell.tectB
npoTIl)l(eHHOCTH nepHMetpl 110 500M C HI60poM 1l81'1HKOB
HH¢pat<paCHOG 1Wly4etfI1G, MOHtlI)l(HIolX K86eneHH MaTepMlll1OB.

E,q. I Komt- I r~ OKOIf'lllHKll I npllMl!'l8l11tll
113M. 'leCl1IO CTpOHTeIlIoClB8

~~~.~_ ...-_.....
% ocaoeHItlI

AnlI I KOM/1 I 1 I f1poeKT
"P.H "HI

12.

13.

Ka6enLH8ll nHHHIl C8.II3H
AO MHt<popaHoHa P-6.

IlHetuHJlll ClUl!Io.

npH60p npHeMHO-KoHTpon~HoH oxpaHHoH eHrHanHJa~HH A""
OxpaHIol nepllMllTpll orpa>t<A_ CKIIIlACKoH JOHIol I1pIt npoTll)l(eHHOC
TIt nep+lMl!Tpll 110 700M e HlOOpoM AB1'IHKOB, MOlfTlI)l(.-.ol Kll>enei1 M

MlTe~I.

Ka6en~ tene¢OHHIoli1 eMKOCTIolO 50x2 C MeAHoM lKHIIoH AIIlIMeTpoM
0.64MM C BOSAyuJ-tO-llyMl)l(HQi1 lUonllltltell, I CBHHUoaoH oOOnO<lKe C
SBII.tHTHIolM nOKpoBOM Anll npoKnllAKH I rpyHTIx. nOABep)l(eHHIolX
CMet1Ietfl1lO, C MOHTll>KHWMH MatepMllJIaMH.

CTaHUHIl pal'lHOpeneHHall '1eTlolpeXKBHan ..Hall. c llaso MH H
TeXHOnOrH'IeCKHMH PllAHocTaHqHlIMH. ofieCne'lHB8101I.t8J1 B XOA HI
Me)l(JlvroPoAHI>Ie KaHallIol M nHHHlf ATC.
,QHanasotl 'I8CTOT 150-1 70Mru. B KOMrvteKTe e lI1IeKtpOl1I1T8lOUf'lH
yctaHoBKoll, aHTeHHO-MI'ITOBI>lM xoslIiict.OM, MOHTa)l(HIolMH Katienll-
MH, 1UMejlKTllJ1IoHIoIMH 11pIt00000H H HHCTPVMeKTOM. BwcOTB BHTeH-
HoM MIl'ITlol 45M.

KOM/1

n

KM

KOM/1
n

2.8

3

npoeKT

npoeKT. (1<a>l<,qtori1 KOMn8KT H! 2-x
OKOH. Cl8.Hl\I1ii.l

14. Cem CIIlI!H H CWHMH
saqI1HAO~H

allapHllHO-texHOnOllt
'leCKHX eMK0CT8H.

Ka6en.. tene~1oli1 e
fiyMa)l(Hoi1 H!OMl\Hcl1
HepacnpoctpaHIllOlI.tHM
MaTeplWl8MH.

MeAHDH lKHIIoH IlIlllMeTpoM O.5MM e lIOSAyuJHO
• CIIMHlI0aoH oOOnO'lKe C 1811\1lll*>lM l'lOKpoBOM

ropeHH8 eMKOCTlolO 10x2, e MOHTI)l(HIolMH

KM 0.9 ~KT

15. 8HyJpHnn0UWl""'*"ll
cem CIIlI!H rrn.

Ka6en.. KOHTpon"HIolH c nonHBHHHnxnopHIlHoH HJOnllqHell c 4
MeAHIolMH lKHIIlIMH ce<feHHeM 0.75MM2 C !BU\H1H1olM IlOfq>OIIOM Anll
npoKllllAKH no :tCTlIKlIAe.

To )l(e, ce<fe1*leM lKHII 1.0MM2

To lKll, ce<leHHeM lKHII 1.5MM2

KOMMyraTOp Me)l(JlyropoAHIoli1 eMKOCTWO AO 60 KlIH1nOB.

KM

KM

KM

KOM/1

n

1.0

0.4

1.5

f1poeKT

4aclol sneKTpH'IeCKHe
I1OAKnIO'leHHlI AO 50
sn8KlJlOl1KT8HHlI.

nepBH'lHlole
ITopH'IHIolX

KIIlIMeBlole
,neKTJlO"8COll.

C

e
aOSMO)l(HOCTIoIO
OOopyAOI8HHeM

KOMIl

n
3

•

YCTpOHCTBO rpoMKorOllOplllI.teH CBIlSH Anll opraHHJaUHH CBIlSH
cOle~HHH H AHCne1'lepcKoH rpoMKoroBopll~H eMSH eMKOCTloIO
AO 10 al5oHemOB.

•

KOMn
n

•
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N°
n/ii

HaHMeHOllllHIt9 0010llKlll TelCHH'feCKlIJl Xllpal<TepMCTMlal 015loeKl1l

0150PYA018HHe paAlfoTpaHcnllltHOHHOro Yina MOUlHOCUIO 1KBT,
IKRIO'lalOUlee YCHnHTen~Ho'nepeAsIOUl8e yCTpoHCTIO, paAHonpH8M
_ IIt8UJIMX npolJllIMM, MIlKJlO¢oHHoe o!iopYA088HHe, aHTetIHW AII/I
nPifeMa p&tnM'lHWlC "HanatOHOI, Yin", KOMMyraltHH, MOHTallOllol8
KlIl5enH If npoBOAII, HtMepmen..- npHl50pw H HHCTPYMllImoI.

Ell.
IUM.

KOM/1

n

KonK
'leClllO

ro.q OKOHlmHlUl

C1pOKJ1!IlIoC1llll

% OCllOOHMII

nJlMMl!'l8HHe

YCHllHTel1~

noHCKOBOH
pynoP!*>IMH
11IlTllHItII.

MOlqHOCIWO 100BT ,,"II . opnlHHSlIl\HH pacnoplIAIfTeIl.HO·
CllliH I KOMnn8KTll C MHKpocPoHHbIM YCrpoHCTBOM,
rpoMKorosopHTellllM1f AO 10UIT. ycrpoHcTBOM snetcrpO-

KOM/1

n

....'""'...~'........~~

(

KOMMyrllTOp onep8lMlIH()ij ClllI3H PYKOBo.qHTBnIl eMKOCTWO AO 25
HOMepoB.

KOMMyraTOp onepaTHBHOH csMH eMKOCTWO 11060 HOMepoB'

KOMMyraTOP onepalMBHOH CIlJltH eMKOCTWO AO 10 HOMepoB.

OKoHe'lHl.le yC'lpOi4c'na AllII BKllIO'leHWI K8l5en1oH1>Dl nHHMit camH I
COCTlIlIe WIl8<flos H pacnpe.qenHTBn~HIoll( KllJ)Ol5oK.

Kal5en. rene~ C Me,qHOii lIGU10M AHaMe1pOM 0.5MM C lO!I:lytllHO
l5yMlUlGtOH 1f!01llll(lleM I c~1IOlt ol5onO'lKe C tlIUlHT1*>1M I1OI<pOIOM
He~ rop8HM8 eMKOCTWO 10x2.

Kal5en~ KOHTpOIIWlWii C nBX If!ORII4It9H C 4 MeAHblMH lKWUIMH
ce<leHlteM 1.0MM2 C Sll11tIfT1t1>M not<pOBOM AMII npGKRllAKM no SCTllIal'

AB·

To lKe <:e'lefl1feM lKHR 1.5MM2

Kal5en~ MSIltC1plIIlWflolii AMII pa,qHO(fJHKal\HH C MeAHOii lKHOOH C
nopItCTOi1 r13 MSORlI4H8H • nBX olSonO'lKe, :IKpllHIlP018H_H 2xl.2.

To _, tSpoHHpoaaHHwii cranloHOi1 netfTOii 2x1.2.

npoIO" TeneclJOHHwH pacnp8AenHTen~HblH oAHonspHwH C Me,qHoH
lKIIlIoil AIIIIM8TpoM 0.5MM C nBX If!ORIIl(Ilei1.

Kal5en~ CHROIlOii ol5tttero HMHIl'l8H1tl1 C nnllCTMlICCOlIOlt If!ORlI4H8H
C Me,qHOil lKHRoH Cfl'leH1IeM 2. 5MM2.

To lK8 <:e'lefl1feM lKHR 4MM2.

KOM/1
n

KOMn
n

KOMn
n

UIT

KM

KM

KM

KM

KM

KM

KM

KM

2

2

10

10.8

0.37

2.2

0.8

0.06

0.35

0.1

0.3
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16.

HaHMeHOBllHHe olilol!lCT8

!lHylpMlUIOUWIO'l
cent rtOJKaPHO-0xpaHHOit
CMrtlMlUlIll'IH.

•

T8lOUf'HlCKllll X8p11KTl!f)HC'n1KA o151ollK11l

npu60P npHeMHO-KOHTJlOIIWlWH nolK8plfLlH IlMKOCTWO ,qo 80 W118iflt!oa.
• KOMlUI8KTe C :IIneKTJlOmnslO~ YC1POi1CT80M H nO>K8pHWMH
IUBetq8Tl!11llMM•

YC'IpOMcT8O CI1l'H8I1WlO-rtyCKOIIOIl rtOll<8pHOe eMKOCTWO 4 wnei'l¢e •
KOMlUIetrnl C Ml!KTpOIlIfT8lOUf4M 'f'ClPOHc1BoM H rtOll<8PH"'MH IU~

Tl!J1l1MH.

npuOOp npl4eMHO-KOHTJlOIIWlwit rtOlIC8pHwit eMKOCTIoIO 60 wneiilfXlB •

KOMlUIetrnl C :IInl!KTJXlmtT81OUf1M yc'lJ'Oite'TBoM.

npHl50p npHeMHO-KotrrpOnbHwit 0XPSHHOit CHfHanmS4HH eMKOCTblO
RO 30 wneiilfXlB. • KOMnneKTe C :llneK,pOrnna~ yC'TPQ+1eT8OM H

IUBetlIaTl!l1llMM Allll OxpaHIol MpItM!!1P8.

npHllop npHeMHO'KOHTpon~Hwit oxpaHHO-nO>KSpHWH 8MKocnlO 4
wneii¢e.

KOMMynlTOp onepantllHOH CBMH eMKOCTIoIO 25 HOMepoll.

YCTBHOBKa tpelO)I(HOii CKOWllUllll'lH IYTe)

• COCTB.e:

rtynbT

CBeTOBOIl TBl5no

MHI<pO(floH

P81lHOCT8H4HIl CT84HOHSPHSII MHorOK8Hlln~H81l • KOMnneKT8 C
MeKlp<lIlHTaIOUf yeypoilcTBoM.

Plwtoc'raHllHII--

npuOOp npHeMHO-KOfflPO/1WlIoli1 no>K8PH"'H 1lMK0CTI0I0 AO 120 WIIeit-
«f>oa. • J(OMrtnetrn! C SlIl!KTJXInH1lIlOlIfIM ycypoi1cTBoM.

Katienlo ropDACKoM ~HIoIH c MllJlHOit _oli AHIlMeTPOM O.5MM
eMKOCTIoIO 10x2 C IOs,qytUHO·15VMlI>ICHllH lUonl!l\HOO • ClHH40a0H
060n0'lK8 C SBUftTHIoIM rJOKPOBOM He paeopocTp8HlllOU.\l ropeHlte.

Kal5en1o KOIfTPOllWlWii C nax lUonllltHeH C 4'MI! Me,lIHWMH >KIVISMH
ce<leHHeM 1 .OMM2 C satlfotTHI>lM rtOKpollOM AlII! npoKllaw<H no :llCT8K8
A8.

•

EA.
MSM.

kOMn

"
KOMn

"
KOMn

"
KOMn

"
KOMn

"
KOMn

"
KOMn

"

u.rr

u.rr

u.rr

KOMn

"
KOMn

"
KOMn

"
KM

KM

Konlt
'leC'TlIO

3

1

4

1

1

6

9.1

2.6

ro,q OKOH'IlIHIIII

crpoKTeIIloC11IlI

% oe&OeHWI

npoelCT

npHMe'l8HHe

•
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N" HaKMeHOBllHItB 06101!1CTl1 T9XHII'I6CKlIJI lClIpaKJl!l'l1CTMf(l\ o6lo1!KTll EJ;t. Konlf- rOl' OKOH'I8Ie1 r1pHMe<wtHe

"In HtM. 'leCT8O ClpOKTeI1IoC11l8
~...__...........'--
% ocsoeHHII

KalSen.. CHIlOllOH ~ HMHa&le_ C nna<:lMlIeOOlIOH Ktonlll\lfe~ KM 0.1
C MlOMHHHe8Oli)KHll()ii ee<HlHHeM 4MM.

17. Cent CIIJI!H H CMIllMH' KalSen.. Tene4>oHHIoIH C Me,qHOll lIG1lIoK AHaMeTpOM O.5MM llMKOC'TWO KM 1.5 npoeKT
SA4HH AO Cl<IIlIAll 8BTOn- 10x2 C 1lOtAV\utG-6yM8JlGfOM KtOnIll\lfe~ • CaHtajoaOO 060nO'lK9 C

po!1aHa. SAL4H1H1oIM not<p08OM He pa<:l1poclP8H111OU\HM ropeHHe.

KalSen.. KOKTpOnloHblH c nax Ktonlll.llteH c 4-Mi1 Me,lIHIoIMH lKHnllMH KM 0.8
ce<leHl4l!M 1.0MM2 C SlIl1ffTHbIM f1OI<POBOM All" npoKllllAKH no 9CT8Kll-
Ae.

Ka6en.. Mal"11C1'J'3l11oHblH AJllI pa.qoo<j>MK94HH C MeAHOH )f(HllOH C KM 0.5
nopHCToH m Mtonlll\lfe~ B nax 06on0'lK9 lJl<P3HHPOIUIHHbl~ eM-

KOCTIoIO 2x1.2.

18. Cent CIIJI!H H eHIllMH- KalSen.. T&ne4>oHHIoIH C Me,qHOll lIG1lIoK AHaMeTpOM O.5MM eMKOCTLIO KM 0.8 npoeKT
!a4HH HI Cl<II8A8 anon- 10x2 C 1lOtAV\utG-6YMllJt(HOK Ktonlll\lfe~ • CaHtajoaoH 060nO'lK9 C
po!1aHl. SlIl1\Klll1olM I1OKpo8OM He pact1poclP8Hl1IOU\HM ropeHHe.

KalSenlo KOKTJlOl1loHbl~ C nax Ktonlll.llteH c 4-MlI Ml!AHIoIMH lKHnllMH I<M 1.2
CG'letII4l!M 1 .OMM2 C SAu.,mlbIM f1OI<POBOM An" npoKllllAKH no 3CTaf(l\-

Ae.

To )f(9 ee<HlHHeM lKHI1 1.5. KM 0.5

Ka6en.. M8tltC1'pMloHblH AJllI pa.qoo<j>MKll4HH C MeAHoK ll<HI1OH c KM 0.2
nopHCToit m Mtonlll\lfe~ B nax 06on0'0lK9 ~HPOB8HHblH eM-

KOCTIoIO 2x1.2.

---~-",--'<j
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1.3. TAPACOBCKHH ill31 OQEPEJTb
VI. HapyJKHIde ceTH H coopyxeHIDI Bo,u;ocHaoxeBIDl, Ka.muIH3a.n;HH, TelliIocHaoxeHIDI H ra30CHaOXeHIDI

N°
nin

1.

2.

~o6104lImI

~lIIO,qa<MH8l'I KOTeIIIr

YC1lIHOMI HIIpeaII

Tef1IIOttOCHTOI

TeXHIt'MCIl&Jl xapeKTfJpMC1MK8 oti1leKTII

&noolHIII KOTlltJwwi • yPeMII napoawMM ratOMUvn- KOTIlllMH.
00_ npoKIlIOA~75T/ouJc.T~ - ~..at ru.
BKnKNlleT • celS,.:
- npoMJao,qcTaeHItOII s,q&HHe pasMllpOM 30x24M, lIWCOToH 8;5M;
• linOK-liOKc I5t.lTo.oK p8SM8poM 3.26x12.25M. -..caroK 3.985M;
- linOK MOKpOI'O llpaHeHMlI conH paIMllpoM 6x3M;
- A-1pYtSa A-eTPOM 1500MM. IIWCOTOit 45.0M
GnOK-60Kc MOIO!( COllAHHlIllTClI C npoHllOACTIleHHIoIM IAIHHeM
KOMI!WIOH neplKOAOM paIMllpOM 3x3.26M.
3AaHHe OAHO!lTallCHoee. lSno'lHoe-lSeIKlpKacHoe. OrpallCAalOutHe
KOHCTPYIU\HH-MeTAnnH'leCKHe TpexcnoilHwe naHenH C MHHIlpano
aa_ yYl!f1I1HTe1MlM. CTpoKyen~ o(ilollM 7462M3. nnotl\llA~

IllC'q)OilKH • 788M2.

0ctt0aH0e060py~ npoKllo,qCTMttHOrO IAIHIUI:
- KOMI! I1lIpOIOH npoKIIIo,qHT8lIWfOC1'WO 25T/'I, P = 1.3Mn.
- SKOHOMailIep~ lSnO'lHloll1
• UImlnllTOp 0 = 21000M3/'l, H=418MM IOA.CT., N =45tdlT
- AWMOCOC 0 = 44000M3/'l•• H =307MM IOA.CT., N = 75tdlT
- Aeupat4ItOHHIlI KOI1OHKa 0 = 5OT/'l. .
-~ liaK oti1oeMOM 15M3
- certapaTOp HtI1pepWIHOK npoltVlKHA~ 300MM
• Tllnn~K napotIOAlIHOK 0 =25T/'I
- HaCOC l4eH'lpO(!eltOlWH 0 = 320M3/'l. H = 70M, N = 11 OtdlT
- HaCOC l4eH'lpO(!eltOlWH 0 = 60M3/'l, H = 140M, N '" 4SK8T
- HIICOC l4eH'lpo6eltOlWH 0 = 20M3/'l, H = 30M, N,. 4J<f!T
- OOJlOfP8"Ten~ I1lIpOlIOAIItOH FHIIrP. = 53.9M2
- OOJlOfP8UT81l~ lIo,qOIIOAllHOil FHIIrP. = 40.6M2
- ",""~TP HOHHTl-..i AHlIM8TPOM lS00MM
- COI1ep11CT1OpMTll11~ A-TPOM 1000MM
-H8C0C~ 0=100n/'l, H=100M. N=0.2SIdlT

npeAHalHI'leHa Ilnll nOnV'leHHII neperpeToro TennOHOCHTenll C
~TPaMH 115-70oC
PacnonollC_ HI MOUWIKe pasMtpOM 14x6M C OI1lSorpeaaeMl.lM
11OIIOM. nell' nen<MM HlIMCOM.
0ctt0aH0e 060py~:
~ J<o*yx~ -nap-lICH,qKOCTIo-, FHIIrP. =-

106M2
Tennoo6MeHHHK KO*VXOTpyli. - lICHAKocn-lICHAKocTio - , FHlrp. =-

41M2
• HaCOC uempolSeltOlWH 0 = 21 OM3/'l. H = 90M, N = 55K8T
- 8MKOCTIo~ urnylineHHall oli_ 40M3

E,q.
HIM.

WT
WT
WT
WT
WT
WT
un
WT
wr
wr
wr
wr
wr
wr
wr
wr

wr

un
un
wr

Kon...
'IeCTIIO

3
3
3
3
2
2
1
1
3
3
6
5
5
5
1
2

2

2
2
1

ro,q OKOINI\II4ll

CTpOKT9lIIoCDII

%0CII08_

3.3%

npoeKT

~

• • •
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N
n/n

3.

4.

5.

6.

7.

•
HaMMeH084HIle oli1oel<Tll

YC18H01l1U1 ynmlWl~H
Tertna kOMnpl1MHJlOUH'
HbIll raloa

HaeocHlUl npoTHBOIIO
lKlIpHOro BOAOCHll!ill(e
HMIl

PesepsyaPw IllOTMIIOIlO

lKlIpHOro sanaea IIOALI

AplcKBaltGIHIol

HaeocHlUl xosnKnoeBO
ro H npoiU~CTBeHHO

npoTHBOno>KllPfiOl'o
~HlI15J1<_

•
TeXHIf'l6CKlIJI xapaKTepHCn1Ka 06108taa

npeAHlISHa'lBHa Anll nonY'lBHHIl TeXHOnOrH'lBCkOrO TennOHOCHTe·
nil C napaMetpaMH 160-106oC H ropll'leH WAW AJlIl O1'Onne_
IABH"" HIl TeXHOl101lNeCKOH YCTlIHOaKB C napaMlJtPIIMH 95-60oC
O!i0PYA0BaHHe pacnOnOJl<eHO Ha TexHOnOrH'lBCkOH nno~aAKe, a
MlICOCH08 OOopy.QOBlIHMe • KOMf1ll!CCopttoM 1'1 xonOAMJIWfOH C1lIH
~H.

0eH08H0e OOopYAOBIlHIle:
- ne<llo I.lIU1HHAPM'fIlCKBIl IepTI1kll11loHlU1 MOlI.IHOCTIolO 20.0MItr
• H800C ~eHlp(l6e_HH84rr1lHOit Q =360M3/'l, H=80M, N= 11 OKltr
- eMKOCTIo sepn1K81lIoHlUl 001ol!MOM 100M3, Py = 1.0Mna
- H800C ~empOOeJl(}fWH Q =200M3/'l, H=90M, N = 90KItr
- eMKOCTIo llOASeMHlUI ropHSOHTalIIoHlUII\Pll_ 001ol!MOM 63M3
• H800C ~eIfTP()6eJI<HWH Q = 12,5M3/'l, H= 20M, N= 2,2KItr
- TertnoOOMeHHHt( KOJI<YXOTpy6<um.lll FHlIrP. = 1293M2, Py = 5Mna
- TertnooliMeHHHK KOJI<YXOTpy6<um.lll FHlIrP. = 875M2, Py = 7.5Mna
• T8I1J1ooliMeHHHK KOJI<YXOTpyti<um.li1 FHlIrP. =94M2, Py =1.6Mna
- T8I1J1ooliMeHHHK MIIC1MH'IlITblH FHarp... 160M2. Py .. 1.6Mna

PtuMepw B MIIHll 6x18M, IlI>IC01'8 6M
npoKSSO,llHTBnbHOCTio - 630M3/'l
Hanop· gOM
Haooew ~eHTPOl5eJI<Hwe, ropi1SOH18J1w.al (1 pa!iO'lltli, 1 pe3ep11H1o&1)

CT8n1oHwe, ltHnHHAPH'leCKHB, aepTHKanloHwe • TBnnoHIOnllltHH C

TenI10000rpeBOM:
V=2000M3, H= 11.92M, 0= 10.43M
V=200M3, H=5.98M, D=6.63M

&noK·6oKc 18SO,llCKOH rOT08HOCTH, palMepaMH • M8HB 3x3M,
Bl.lCOToi1 2.6M
npoKSBOAHTBnIoHOCTlo - 16M3/'l
Hanop - 140M
HIICOCIol norpylKHwe a~1IlIHCIGl9 (1 palSo'lHllI

PtuMepw • MIIHll 6x15M, IlI>IC01'8 - 6M

,QIB rpynnw HlICOCoa:

1. XosnHTlo8llOl'O HlIIHlI'fllHHll
npoKSBOAHTBnIoHOCTlo - 200M3/11
Hanop- 50M
Hacoclol ~eHTJlO6eJI<Hwe (2 pa6o<Mx, 2 pesepsH1>lX1
2. npolt!BOACTBeHHOro HUHlI'teHHIl
npoKSBOAHTBnbHOCTIo-38M3/11
Hanop - 44M
Hacocw ~eHTJlOl5eJl(}fwe (1 palio'lHH, 2 pesej>BHblX1

~.

HSM.

wr
wr
wr
wr
wr
wr
wr
wr
wr
wr

wr
wr

wr

wr

Konlt
<teCTIIO

1
4
2
3
1
2
5
3
4
2

2
2

3

r~ OKOIMIHKIl

CTpomenIoCTBll

% OC&OeHHll

npoeKT

3%

npoeKT

21.2%

npoeKT

•
J1pHMeoIaHMe
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N° HaHMllHOlllHHe OOloeKT8 TelOfl1'leCKIlII xapataepltC1lll<8 OlS1ollKTII ~. KonH- rOA OKOH4lI_ 11pMMe<la-
n/n MSM. lIeeTllO erpomenloC1U

-~-- ....---~---
% OC8oeHltllJ

8. Pesep&yapIoI xosrnm.e- CTan~H",e, I.\KnKHAPK'leCKKe, .eplKKan~H",e • TennOKsonR4KK C Wl 2 "
I0I'O sanaea &<lAb! T8nlIoo6orpeaOM:

V=400M3, H=7.45M, D=8.53M

9. YCl8HOU<1l OOeslKeResH- flpoMsllOAKTeRWiOCTIo 400M3/eyT Wl 2 .
aaHKll lOA'" &nOK·lSol<c UBOACl<oro IIJl"OlOBIIe_. PasMepw I nnaHa 3x15M

8I.Icolll 3.6M

10. KHC 6I.n'otlI>IX ClOI<08 n~IlOAKTeRWiOCTIo-60M3N "
Hanop - 25M
rnylSKHllnOA~O l<onneKlOj)/l • 5.25M
&nOK-lSol<c UBOACl<oro IlCI1OntteHHll. Wl 3
HUeMHlIJI 'IlICn. 3x6, ablCOTll' 2.6M
noA!6MHllR~D=1.42M, H=7.2M
Haroew l.Iempo6e>t<Hwe (1 palSo<lHH. 1 pesep8KolH)

11. KHC lSl.nowx ClOI<04l npoosBOAKTenIoMOCTlo - 70M3N "
Hanop·32M
&nOl<·lSoI<Cbl Ull¢IlCI<oro IIJI"Ol0000ettIllI, COClORl IIJ:
1. &n0Ka HllCOCtfOH ClllHllKl'l C pesMepaMK • nnatte 6x3M
2. &n0Ka ynp81Rl!HKII K BeHlMll~KI'l C pesMepaMK. MlIHll 3x9M
Hl\COCIoIl.\etnpOlOell<Hlol6. lJIat<eR~1ol6 (1 palSo'll1H, 1 pesepaHl>IH)
rnylSKHll nOAllOAJUWO l<onneKlOj)/l' 4.5M Wl 1
rnyfSMHanOA~O I<OnneKlOj)/l - 6.0M UJT 1

12. KHC IllOKIIOACTI8HHO- npoosBO,qKTenIoMOCTlo' 200M3N "
AO>K,q811.1X ClOK08 Hanop - 47M

&nOl<-fioI<Cbl UIQACI<oro 1IJ1"OlOBII_. COClORlIIJ: UJT 2
1• &n0Ka nptteMHblX pesepllyapoll no V = 50M3 • 2UJT
rnyfSMHanOA~O KonneKlOj)/l • 5.5M
2. &nOK MaUll1HHOrO OlA!!MHI1ll c paSMefJ8MK • nnaHa 3x6M
Hacoeloll.\empo6eJtau.!e, lJIaKen~ (2 pafio'lKx.l pesepllHloIHI
3. &n0Ka ynpalR_ H BeHlMllAllKl'l C pesMepaMlt. matte 3x9M

13. O<MclHwe COOPy>KllHI1lI npoosllOAHl8IIIoHOCTIo • 200M3/cyT UJT 1 .
l5t.nu1ll>lX ClOKOB CoCl'OMTm:

npotItao,qcllletlHO-lICf1OMOnIlllRloHOrO JARHKII;
• tAlIHKII upareHK04l;
• l5nOK-fioKea JlOO'IMCTKIt:
-l5n0Ka pesepsyapoe (ClM~HI>Ill. aepntt<M~we V= 10M3· 4un);
• KR_ nnOUWlOK (4 KaPTIol C pMMepaMK • nnaHa 10x12.5MJ

14. HacocHIJI H6O<lI1lJ¥!HHIoIX npoKJIIOAKTenWlOCTlo' 120M3N UJT 1 "
ClOKOB Hanop - 230M

PasMepIol. nnatte 6x18M, 1IloIOOlIl' 4.8M
Hacoelol: 2 pafio'lKx, 1 pesepllHlolK' MCrlOlIHetlHll UpI>IB0!8l&HII.ll!HHOe

• • •
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N° HaHMllHOll8HIlll 061ollKT11 TellHM'lllCKIlJII xapaKTeflHC'TMKR OlSWlK1ll E,q. KonH- ro,q OKotNlIHKIl npKM8'lllHlfe

riln KSM. 'feC11IO CTp<lKTeIlIoC1U
.................
% OC8OeHltll

15. fMKOCTI1 - H8KOllIf1lllIIt CTan~H...e, I\HnHH.llpH'IeeKHe, .epTHKan~H...e • TennOHIOnlll\HH e WT 2 "
HeO'Hf¥!HHbIX CTOKOI Tel'Iltoo6orpellOM:

V=1000M3, H=11.92M, D=10.43M

16. 04HCTHIol8 COOPy>ll1lHItII npoKllO,llHTenIoHOCTlo - 3n/ceK WT 2 "
OT MOHKM AIIl'OMo6ItneA >Ken8lo6eTOHHlIlI eMKocn l'.34xl.55M e lSnOKOM TOHKOClIOHHOro

OTCT8HBaHKJl It ¢Mn~1JlllM1t

17. 8HennOUWlO'lHwe COTH ceTH tlO,llSeMHIol8 HI CTM~bIX rpvlS (.llHaMerp 150MM), KJortlll\Hll M 700 "
npoK!BOACTBeHIIOI'O 10- aeelMll VCMneHHaII. rnylSHHlllllJ10lKeflHll 4.4M
.llOl1poBOW1

18. 8HyrpI1MOUWlO'lHblll cem tlO,llSeMHIol8 HI CTMWlIolX rpvlS. \1sonlll\H11 'I!lC1.MlI VCWl8HH8II. "
cem xosnHTloellOl'o ,[IV,QO 50MM M 500
BOAortpollOAtI ,[IV,QO 100MM M 700

,[Iv = 150MM M 1900
,[Iv = 200MM M 50
,Qy= 250MM M 140
,[Iy= 300MM M 100
,[Iv = 350MM M 150
rnylSHH8 sanOlKeHHll 4.4M
MeTannoeMK~KortO,lll\8I T 62

19. 1lKyrpIInn0000000Hblll cem oo,qseM_ HI CTMWlIolX rpvlS "
cem npOKUO.llCTBeHHO- J:lV,QO 100MM M 850
npoTII8OnolKBPlfOl'o ,[Iy=150MM M 3600
BOAortp0B0A8 ,[Iy=250MM M 1400

,[Iy= 300MM M 1350
,[Iy=400MM M 20
\1sortlll\Hll aeewa yeMl1eHHllJl.
rnylSHHa 1lIJ10lKetlK/I 4 AM
MeTannoeMK~KortO,lll\8I T 177
Ha eeTK 28 na¢e'rHlolx CT8OIlOi

20. 1lKyrpIInn0000000Hblll cem~ KJ 'IYl)'IfHWX rpvlS "
cem l5wroBOH KlIH8J1It- ,QV,QO 100MM M 120
lal\lllf ,Qy=150MM M 960

,Qy=200MM M 650
rnylSHHa 1lIJ10lKl!HIlJl 3.6-5.5M
MeTiUlnoeMKocn KOIIO,qI\8I T 99.5

~
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\ N° HaHMeH0B8HHEl 06-..eKT1l TellHH'fllCKllII xapaKTepltCTMI<8 06lolltrnl E,q. Konlf- rOA OKOH'IlIHIUI n~
nJn IUM. IfeC11IO crpoHTen.etBll

.................._--
% 0C808HHII

21. 8HylpHnnOl1\llAO'-lI*'l6 Cent CllMOle4Hwe ItS IfVIYHHIolX lPy6: .
cent npoKSIIOACTBeflHO- l:1y IlO 100".",. M 250
,qO>K,qeBOH I<8H81lKSll1V1H l:1y=200MM M 2050

l:1y=250MM M 450
,QV=300MM M 350
l:1y= 350MM M 370
CTlIJ1WlWX lPy6:
l:1Y= 200MM M 160
,Qy= 300MM M 50
,qY=350MM M 80
rnvOOHa sanOll<etlHll 3.6-6.25M
MerannoeMKOCT1o Kono,ql\et1 T 293

22. 8Hennouw:lO'lHb16 cent Cem HanopHWll no,qSeMl*'l6 ItS C1IIlIhl-..x lJly6l:1Y = 200".",. KM 13 "
npoosBO,q~HO-,qo- IilSOJ1'--lHll IIl!CIoMIl YeHJ1eHH8Jl
)l(AeBOH I<8HanHSlll\HH rnvOOHa sanOll<etlHll 4.4M

MelannoeMKOCT1o KonO,ql\eB T 36

• • •
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2. npOfH03 fJEH HA HEQ>TlIHOH fA.3 H npOjlYKfJHIO

fA.30nEPEPAEATbIBAIOQJJ1X 3ABOAOB.

HAAOfH.

2.1. 06mee nOJlO.>KeHMe

TIepepa60TKa He¢nlHofo rasa B POCCHM HBJIHeTCH CeRtIaC O,llHOH HS HeMHOfHX

OTpaCJIeR, B KOTOPbIX rocynapcTBo nponoJI)KaeT nOJIHOCTblO KOHTponHpoBaTb ueHbI

Ha ChIPhe H Ha 3HaqMTeJIhHyro tIaCTb TOBapHOH nponYKUHM. PeryJIMpOBaHMe

npOHBJI5IeTCH B yCTaHOBJIeHMM BepXHero npelleJIa ,llJIH ueH Ha ChlpOR He<pTHHOH ra3,

III<1>JIY, C)KH)KeHHble raSbI ,llJIH 6bITOBoro H KOMMYHaJIbHOrO nOTpe6JIeHH5I, a TaK)Ke

Ha 0'I'6eH3HHeHHhIR ra3. MH.llHBH,llYaJIbHbIe yrJIeBO,ll0p0.llHble ¢paKUHH M CMeCH

yrneBo,nopo,nOB, npe,nHa3HatIeHHble .llJIH npOMhIllIJIeHHOfO nOTpe6JIeHHH,

peaJIJi3Y1OTCH no CB060,llHbIM ueHaM. H.3MeHeHHe "nOTonKa" ueH npOH3Bo,nMTCH

nepHO.llHtIeCKH, no Mepe HH¢nHuHOHHoro POCTa lleH B ,npyrHX OTpacnHX

npOMbIWJIeHHOCTH POCCUH. Ilocne,llmrH no BpeMeHH rrepeCMOTp ueH 6bIJI

OCYllleCTBJIeH B MIone 1993r.

B ueJIOM peryJIHpOBaHHe lleH HBJlHeTCH pa3)'MHOH MepOH, COOTBeTCTBYIOIlleH

HHTepeCaM 60JIblliMHCTBa ra30nepepa6aTbIBalOlliHX 3aBO.llOB (fII3). )lena B TOM, 'ITO

Ha pOCCHHCKOM pbIHKe He<pTHHoro ra3a M I1l<l>flY OTCYTCTByeT KOHKYpeHUHH,

eCTeCTBeHHO npenHTCTBYlOlllaH MOHOnOJlbHOMY nOBblllieHHIO ueH.

,UnH oroeH3HHeHHoro ra3a CYllleCTByeT eCTeCTBeHHblH rrOTOll0K B BMlle ueHbl Ha

npHpO.l1HblH ra3. Ho peaJ1bHOe nOJIO)KeHI1e 6011blllHHCTBa 3anallHO-CH6I1pCKMX fII3,
He MMelOlllI1X f<1>Y, TaKOBO, 'ITO 6e3 peamnallHH oroeH3MHeHHoro ra3a no 60nee

BblCOKHM ueHaM, OHH OKa3aJIMCb 6bI 6aHKpOTaMM. IlpaKTHtIecKM ellHHCTBeHHbIM

nOKYnaTeJIeM oroeH3MHeHHoro ra3a fII3 HBnHeTCH KOHuepH 'Ta3npoM",

MOHOnOJIbHO BJIanelOlllMH BceH ra30npOBO,llHOH CHCTeMOR POCCHM. YCTaHoBHB Ha

Hero .l10CTaTOtIHO BblCOKYIO lleHY, npM 3TOM naIOlllYIO B03MO)KHOCTb nOJIyqaTb

HeKOTOpyro npH6blJIb M ra30TpaHcnopTHbiM rrpe.llnpMHTMHM, rOCY.l1apcTBy Y.l1aJ10Cb

C6aJIaHCHpOBaTb HHTepeCbl TOM H .llpyroH CTOpOHbI.

fOCY.l1apCTBO BbIH)')KlleHO OKa3blBaTb lleHOBYIO 11 HaJIOroBylO nO.ll.l1ep)KKY

ra30nepepa6aTbIBalOllleM OTpaCJlI1, HMelOlllei1:, B cHny 06'beKTMBHbIX yCJlOBHH,

HH3KYlO peHTa6eJIbHOCTb, HO pernalOllleR tIaCTb 3KOJIOrHqeCKHX np06JIeM

Hel1!Te.l106hIBalOll1HX per,H.OHOB.

Pe3YJIbTaTOM roCY.l1apCTBeHHoro peryJIHpOBaHHH, B ueJIOM, nO.ll.l1ep)KaBlIlerO B

CJIO)KHbIX yCJIOBHHX ra30nepepa6aTbIBalOlllYlO OTpaCJIb, CTaJIa HeKOTopaH

,llecpopMaUHH CTPYKTYPbl lleH, oT.l1aJIemre ee OT CTpYKTYPbI ueH MMpOBoro pblHKa. B
CB.lI3H C OrpaHHqeHHeM ueH H& 6bITOBhI~C)KH)KeHHhIe ra3hI, fTI3, B COCTaB KOTOphIX
BXOllHT f4>Y, CTap310TCSI KOMrreHcMpoB3Tb CBOH y6bITKM B311yaaHHeM ueH Ha
CXH)KeHHbIe ra3hI, rrpOllaBaeMbIe Heq,TeXMMHqeCK11M rrpellIIpmITH.sIM. B yCJIOBH.sIX
Hepa3BMTOro, CHJIbHO MOHOIIOJIM3I1pOBaHHoro pbIHKa JIerKMX yrJIeBOllOpollOB HM 3TO

YllaJIOCb. l103TOMY CeMtIaC ueHbI Ha nporraH M 6yraH, nOKYIIaeMble Heq,TeXHMMeH,

60JIee qeM B llBa pa3a BbIllie ueHbI CbIpOH He<pTH. TaKoe COOTHOllleHMe ueH pe3KO

KOHTpacrnpyeT C TeM, 'ITO HMeeT MeCTO Ha MHpOBOM pbIHKe. KOHetIHO, 3Ta CHTYaUHH

HBJIHeTCH BpeMeHHOH M no Mepe pa3BHTMH pbIHKa JIerKHX yrJIeBOLlOpOllOB H

HHTerpaUHH Poccmr B MHpOBoe X03HMCTBO npOH30MLleT C6JIH)KeHHe CTpYKTYP ueH.
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B yCJIOBHRX mnepHHG?JI.HUHH llaBaTb llOJIroCp01:.JHble npOfH03bI ueH Ha
pOCCHMCKOM pbIHKe pI1CKOBaHHO: OlllH6Ka npOrHOSa, CB.HSaHHa.H C HeBepHbIM

npe.llCKa3aHHeM JtlHG?mIUI1I1 H .llPYfJtlX MaKp03KOHOMH1:.JeCKHX rrpOlIeCCOB,
MHOfOKpaTHO npeBbIlliaeT BOSMO)l(Hble OIllH6KI1 OlIeHI1BaHH.H COCTO.HHH.H pblHKa

KOHKpeTHOrO TOBapa.

COrJIaCHO rrpOrHOSa ypOBHR JtlHc]:>JI.HUI1H, paSpa60TaHHOrO 3KCrrepTaMH

TIpaBHTeJIbCTBa POCCHH, B 1994r. Cpe.llHHH ypOBeHb lIeH Ha rrp0.llYKUHIO

TOTIJIHBHO-3HepreTHtieCKHX OTpaCJIeH rrOBbICHTC.H, B CpaBHeHHH C ypOBHeM 1993r.,

B 4.9 pasa, a Ha npHpO)lHbIM ras - B 7.2 pasa. B CJIe.llYIQIIIHe )lBa f01la TeMrrbI

HHc]:>JIHIIHH )lOJI)KHbI nOHH)KaTbCH 11 C 1996 YCTaHOBHTbCH Ha ypoBHe 3-5% B r01l.

TIPH TaKOM ClIeHapHH paSBHTHR 1IHcPJI.HUHOHHbIX rrpoueCCOB K 2010r. ypoBeHb lIeH

nO.llHHMeTCR B 8.4-11.2 pasa OT ypOBHH 1993r. Hauo OTMerHTb H TO, qTO rrporHOSbI

TIpaBHTeJIbCTBa Ha 1992 H 1993 rr. OKaSaJIHCb CJIHlllKOM orrTHMHCTHqHbIMH:

<l>aKTHtIeCKHH ypOBeHb HHcPJI.HIIHH npeBbICHJI nporHosHblH B 2-3 pa3a.

CJIO)KHOCTb nporHOSHpOBaHHH a6IOCOJIIOTHOrO ypOBHH ueH Ha yrneBonOpO)lbl

ycyry6JIHeTCR reM, qTO qaCTb lIeH peryJlMpyercH rOCY.llapCTBOM, T.e. HBJIHeTCH

pe3YJIbTaTOM orrpe)leJIeHHOH 3KOHOMH1:.JeCKOM nOJlHTHKH. TI03TOMY

Heonpe.aeJIeHHOCTb 1:.J1ICTO 3KOHOMHqeCKMX npoueCCOB yCHJIHBaeTCH KaK

06menOJIHTHqeCKHMH, TaK H cy6'beKTHBHbIMH ¢aKTOpaMH. TIoKa qTO

npe.urrOnaraeTC5I COxpaHHTb rocy.napCTBeHHOe peryJIHpOBaHHe ueH elUe Ha TISITb JIer,

HO HeHCHO, 6y,ner JIll BhI,nep)l(aH 3TOT CpOK H B KaKHX cl>opMax 6y,nyr ocymeCTBJIHThCH

peryJIllpOBaHlle. TeM He MeHee, Mbl rrOnblTaJIHCh naTb nporH03, onHpaHCh Ha

C06CTBeHHhlH onhlT H Ha npOfH03 ueH Ha JIerKHe yrneBO)lOpOllbl Ha pblHKax

3anaJIHOH EBponb!. OCHOBaHHeM JIJIH TaKOrO nOllX01la HBJIHeTCH yBepeHHOCTb B TOM,

qTO MHpOBOH PblHOK CTaHeT Ba)KHbIM ueHoo6paSYIOIIIHM ¢aKTOpOM Ha

BHyrpHpOCCHHCKOM pbIHKe,na)l(e eCJIH rocy)lapCTBeHHoe perymipoBaHHe coxpaHHTCH

Ha 60JIbllIHM CpOK.

2.2. TIPOruo3 ueH Ha III<I>JlY

MHpOBoro pblHKa lII<I>JIY He CYIlleCTByer. TI03TOMY ueHa Ha I.ll<l>JIY
onpe,neJIHeTCH KOCBeHHO, 1:.Jepe3 CTOHMOCTb npo,nyKTOB ee paS)leJIeHH.H H 3aTpaTaMH

Ha ra30q,paKUHOHHpOBamre. B 1993 rOllY CTOHMOCTb Ha60pa nponyKTOB, KOTopble

MO)l(HO nOJIyqHTb npH pa311eJlemm Ill<l>JIY Ha 60Jlee ySKHe no COCTaBy CMeCH H

HH,llHBH,nYaJIbHble yrneBonoponbl, COCTaBJIHJIa Ha pblHKax 3anauHoH EBponbl 152
,nOJIJI.jT. B 1996r. OHa coC'taBHT 166 nOJIJI.jT., a K 201 Or. rrOnHHMeTCH,110 377 nOJlJl.jT.

TIPHHHTble nJIH paC1:.JeTOB ueHbI Ha yrJIeBOllOponbl ope,lleJleHbI I1HCTHTYTOM

KOH'bIOHKTYPHbIX HCCJIellOBaHHH. TaKHM o6pa30M, C yqeTOM sarpaT Ha

ra3oc]:>paKUHoHHpoBaHHe, BepXH5I.H rpaHHua ueHbI Ha llJ<I>JIY B 3arra,rlHoH EBpone

COCTaBHT 144 nOJIJI./T. B 1996r: H 330-350 ,D,OJIJI./T. B 2010r. TIPH 3TOM peqb HHeT 0

peaJIHSaUHH TaKHX KOJIH1:.JeCTB npO,llyKTa, KOTopbIe He MOrYT cymecTBeHHO H3MeHHTb

CHlYaUHIO Ha pbIHKe JlerKHX yrneBonopOllOB H rrpHBeCTH K naneHHIO ueH.

!loCTaBKa lll<I>JIY H3 TIYPOBCKoro paiiOHa TfOMeHCKOH 06JlaCTH B 3ananHYIO

EBpony MO)l(eT ocymeCTBJl5lTbC5I KaK no )l(ene3HOH Hopore, TaK H CMewaHHbIM

cnoco60M - )KeJIe3HOnOp0)KHbIM H MOpCKHM TpaHcnopTOM. CaMbIM KOpOTKHH H

HeIlleBbIH cnoco6 TpaHcnopTHpOBKH lll<I>JIY B PorrepnaM COCTOHT B nOCTaBKe ero

no )KeJIe3HOH nopore B CaHKT-TIeTep6ypr H nanee no MOpIO. 3aTpaTbI COCTaBHT 57

HOJIJI.jT, HS KOTOpbIX 41.5 ,nOJIJI. (49.5 TbIC. py6.) CTOHT nepeB03Ka no )KeJIeSHOH
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)lopore, 1.5 )lOJIJI. (1.8 TbIC.py6.) - saTpaTbl no nepeBaJIKe rpysa, 14 ,LJ,OJIJI.- rrepeBOSKa
no MOpIO.

o.zlHaKo, peaJIHSaUHH TaKoro crroco6a ,LJ,OCTaBKH ll1<DJ1Y MaJIOBepOSITHa. B CBSISH
C OT)leneHHeM CTpaH EaJITMH peSKO BhlpOC o6beM nepeB030K tIepes rropT
CaHKT-llerep6ypra npH Kpal1He He6narorrpHHTHoM 3KOJIOnftleCKOM COCTOSIHHlI
HeBcKoro samma. .

.lloCTaBKa IIlcDJIY B POrrep.llaM tIepe3 Olum liS tIepHOMOpCKHX nopTOB (Tyance)
6Y.lleT CTOllTb y:>Ke 77 nOJIJI./T. 113 o61llel1 CYMMbl saTpaT 48.9 .llOJIJI. npliXOllllTCH Ha

)KeJIeSHO.ll0p0)KHble nepeB03KlI (57.7 TbIC. py6. no neMCTBOBaBIlleMY Ha 01.10.93

TaPll<pY II OTHOIlleHHIO py6JIH K .llOJIJIapy 1:1200), 1.5 .llOJIJI. - Ha nepeBaJIKY rpysa,

26.6 .llOJIJI. - Ha MopCKHe nepeB03KlI.
,ll;oCTaBKa IIl<IJJIY tIepe3 Tyarrce B nopThI CpellHseMHoMopbH CTOHT HeCKOJIbKO

.llellIeBJIe: B fpeuliIO (A<pHHbl) -57 llOJIn./T., a B H.TaJIHIO (JlHBOpHO) - 66 nOJIJI./T.

C yqeTOM poccHiicKOH 3KcrropTHoM rrOlllJIlIHbI (23 nOJIJI./T.) MHHHMaJIbHbIe

saTpaTbI Ha llOCTaBKY IlI<I>JIY Ha eBponel1cKHe pbIHKlI COCTaBHT 80 .llOJIn./T.
TaKHM o6pasoM, npeneJIhHaH ueHa q,paHKO-CTaHUHH OTrrpaBJIeHlIH B paJ1:oHe

llyp-ne, Ha KOTOPYlO MO)KeT paCCtIMTbIBaTb rrpOH3BonHTenb IlI<I>JIY, peamnYlOIllHH
ee Ha 3anaJJ.Ho-eBporrel1cKoM pbIHKe, COCTaBJIHeT B 1993r. 72 .llOJIJI./T.,rroBbIIllaHcb

B 1996r. .llo 76-81110nJI. 11.ll0 160-170 nOJIJI. B 201Or.
TIpllBe.lleHHbIe BbIwe oueHKH CTOHMOCTli )l(eneSHOllOp0)KHbIX nepeB030K He

yqllTblBaIOT OtIepellHOro rrOBbIIlleHHH TapH<pOB B 1.5 pa3a, npOBelleHHoro 15.10.93.
3TO rrOBbIllIeHlIe CosnaJIO TYrrHKOBhle CHTYaUHH B pHJle orpaCJIeH, B TOM tIlicne H B
ra30nepepa6oTKe• .l(.rrH 60JIbIllHHCTBa norpe6HTeJIel1 IlI<I>JlY rrepeB03Ka CbJpbH CTaJIa

06XO.llliTbCH B .llBa H 60JIee pas nopo)l(e caMoro CblphH, a.llJIH saBOllOB, rrpOIl3BO.ll5IIllHX
6bITOBble C)KII)I(eHHhle ra3hl, nepepa60TKa lIIc:IJJlY CTaJIa y6h1TOtIH0l1. llPOl-ICXO.llllT

OTKas nOTPe6l1TeJIel1 OT IllcI:>J1Y. ITP11 3TOM OT lIlcI:>JIY OTKashIBaIOTCH He TOJIbKO
3aBonbI, npOll3BO.ll5IlllHe 6hITOBhIe raShl C perylmpyeMol1 ueHOM, HO 11
He<pTeXliMlitIeCKHe npennpHHTMH, ueHbl Ha KOTophle rOCYLIapCTBOM HeperyJIlIpyIOTCH.
AHanorlitIHaH Cl1TYaUHH ClIO)l(l1JIaCh H B yrOJIhHOH npOMhlIllJIeHHOCTII. TaKoe
nOBblIlleHlIe TapmpOB rrpeLICTaBlI5IeTCH Heo6oCHOBaHHhIM: POCT CTOl1MOCTl1
)KelIeSHO.ll0p0.JKHhIX rrepeB030K SHatIlITeJIbHO onepe)KaeT POCT ueH Ha nponYKUlilO
CblpbeBbIX 11 3HepreTl1tIeCKHX OTpaCJIel1. TaK, rro cpaBHeHHIO C 1991r. ueHbl Ha
nplipO.llHhIH ra3 YBeJIlItIl1JIHCb rrpHMepHo B 180 pas, Ha He<pTh - B 800 pas, a Ha
IIIcI:>JIY - B 300 pas, a Ha )Kene3HO)l0p0.JKHhIe rrepeBosKli - B 1507 pas. ITocKOnbKY

CJIO.JKlIBllIaHCH CHTYaUHH MO.JKeT BhI3BaTh KpH3HC B 3HepreTHtIeCKliX OTpaCJIHX II
npHBeCTIi K nepe60HM cd ·cHa6.JKeHHeM HaceneHHSI C.JKlI.JKeHHhIM ra30M B yCJIOBHHX
Heo6bItIHO xOnO.llHoJ1: 3HMbI, BepOHTHO npaBHTeJIbCTBy rrpHlleTCH HcrrpaBliTb 3TY
,llliCrrpOnopUIIIO.

TIOJIyqeHHhle oueHKH n03BOJI5IIOT YTBep)K,Ll,aTb, tITO B CJIyqae OCBo6o)lQleHli5I neH
Ha lII<I>J1Y OT roCY.llapCTBeHH'oro KOHTpOJlSI H rrpeLIOCTaBJIeHllSI rrpoH3BollHTelIHM
rrpaBa cBo6011Horo BhIxona Ha MHpOBOH phIHOK, BHyrpHpOccHHcKaSI ueHa
rrpH6JIH3HlIaCh 6hI K 85 TbIC.py6.fT. KaK rrOKa3aJIH C06bITHSI, CBSI3aHHhle C
rrOBhIllIeHHeM )KeJIeSHOllOp0)KHbIX rapllcPoB 15.10.93, rrpll coxpaHeHHH
peryJIHpOBaHHSI ueH Ha 6bITOBble C.JKH)KeHHble raShl H Cnep)KIIBaHIlSI POCTa ueH Ha
HIIX, MaJIOBepOSITHO, tITO BHYTpHpOCCHl1CKlll1 crrpoc Ha l.I1<1>J1Y llaCT B03MO)KHOCTb
nOBbICliTb ueHy CBepx 85 TbIC.py6. Ho Ii 3TOT ypoBeHh B 4 pasa Bhlwe neHcTBylOllleH

CeMtIaC peryJUlpyeMoH ueHhI 19.8 ThIC.py6.jT. TIPH peaJIlI3anHlI
npaBlITeJIbCTBeHHoro rrporHosa paSBHTIl5I HH<plIHUHH, ueHa <ppaHKO-CTaHUliH
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OTIIpaBJIeHHH B pa:tioHe TIyp-TIe COCTaBI1T B 2010r. 714-915 TbIC.py6.jT. ,llJlSI
IIoTpe6I1TeJIeM IIlcI>JIY B TIoBOJI)Kbe B 201Or. TOHHa CbJpbH 6y.neT CTOI1Tb 900-1200
TbIC.py6.

2.3. IIporHo3 ueH Ha OTOeH3ltHeUHblu It CbIPOU: He4>nlHou: ra3

C IIOMOlllblO aHaJIOmqHblX paCC)')KlleHI1M IIOJIyqeHbJ TaIOKe OueHIaI ueH Ha
oroeHsHHeHHbIM ras .no 2010r. 3TI1 .naHHble rrpe.nCTaBJIeHbl B Ta6JII1ue 2.1. TIPH
TpaHcrropTHpoBKe rasa Ha 3KcrropT no ceTHM KOHuepHa 'TasrrpoM", OH, cKopee
Bcero, 6y.ner CTapaTbCSI nOJIyqaTb OIIJla1Y B TBep.noH BamOTe Ha ypOBHe MI1POBbIX lleH
Ha TaKOro pona yCJIyrI1 - 40 .noJIJI.jl000M3 B 1996r.

npH 3TOM py6JIeBble saTpaTbJ KOHuepHa 'TasrrpoM" Ha TpaHCIIOpTI1pOBKY rasa no
TeppHTOpHH POCCHII COCTaBHT:
- 41.3 TbIC.py6. B 1996r.
- 47.6 TblC.py6. B 2000r.
- 57.7 TbIc.py6. B 2005r.
- 71.1 TblC.py6. B 2010r.

OrmaTa TPaH3HTa tJepe3 TeppHTopHIO Y.eXHH H CJIOBaKHH npmUBO,UHTC5I B
HaTYPaJIbHOH ¢opMe: B BH.ne oT6opa HS rasonpOBona 10% TpaHcnopTI1pyeMoro rasa.
B Ta6JII1ue 2.1 .lIaH CTOHMOCTHOH 3KBHBaJIeHT 3TOR nJIaTbI.

B ,UaHHbIX Ta6JUlUbI 2.1 He yKasaHa pOCCJ.n':fcKag 3KCIIopTHaH IIOllIJIltHa,
YCTaHOBJIeHHaH B 3KIO H COCTaBJIHlOillaH 19 3KIO/1000M3 (npHMepHo
23 .noJIJI.jl000 M3).lIJIH I-fHOCTpaHHbIX npe.nrrpHHTHH 11.lIJl5[ CMeIllaHHblX rrpe.nnpHHTHM
c.lloJIeit HHocTpaHHbTx HHBecTHuMM B yCTaBHOM ¢oH.ne 60JIee 30%.,il,.rr5I POCCIiMCKHX
rrpe.nrrpHHTHH H .lIJIH CMellIaHHblX npe.lIrrpI1HTHH C MeHbIlleM .nOJIeM HHOCTpaHHbIX
IiHBeCTHUHH B yCTaBHOM <poH.lle nOIllJIHHa COCTaBJISleT 16.52 3KIO/I000M3. KaK
BIi.nHO HS Ta6JIHUbI, 6es IIOJIyqeHH5I JIbrOT no 3KcnopTHbIM nOllIJIHHaM H nplI OnJIaTe
yCJIyr 'TasnpoMa" H3 ypoBHe MHpOBbIX ueH 3KcnopTHble onepaUJUI C
oroeH3HHeHHblM raSOM 3aBenOMO y6blTOlJHbI. O.nHaKo, MMeeTCH npeue.neHT,
cBHsaHHbIH C HaJIOrOBbIMH JIbrOTaMM: Ha 1993r. OT YIIJIaTbI nOllIJIMHbl Ha 3KCIIOpT
oroeH3HHeHHoro rasa oCBo6o)[{,lleHO no "CH6Heq>Ter"asnepepa6oTKa".

KaK rOBoplUIOCb BbIllle, ueHa Ha CbTpOH He(jJTHHO:H ras, rrpo.naBaeMbI:H
rasorrepepa6aTbIBalO11UfM' saBo.naM, peryJIHpyeTcH rOCY.llapCTBOM H YCTaHOBJIeHa
ceittIac Ha ypOBHe 1125 py6.jl 000M3. lloqTH Bce cyrueCTBylOlllHe rn3 pacrrOJIO)l(eHbI
B paitoHax C na.nalOllle:H .no6blqeM He¢Tli M HMeIOT HeSarpy)KeHHbIe
rrpOHSBO.llCTBeHHble MOlllHOCT!i. B 3TI1X yCJIOBHHX SaBO.llbI nOIIaJlaIOT B 3aBHCHMOCTb
OT HelPTera3o.no6bIBaIOlllI1X npe.lIIIpI1"srrI1:H. B nepCneKTI1Be 3Ta CHTYaUHH He
H3MeHHTCH, .lla)l(e eCJIH ycnelliHo OCYllleCTBI1TCH .neMOHOnOJII1SaUHH .n06bltIH He(jJTH
Ii KIDK.llbI:H rTI3 6Y.lIeT IIOKYIIaTb Cblpbe He y O.lIHOrO KpynHoro npo.naBua rasa
(HHoma Y .lIBYX-Tpex), a Y MHO)l(eCTBa MeJIKHX. TI03TOMY MbT CtIHTaeM
ueJIeC006pa3HbIM coxpaHeHHe peryJII1pyeMocTH lleH Ha CblPO:H He(jJTHHO:H ras Ha
60JIee .llJIHTeJIbHbIM, qeM H3MeQaeTCH npaBMTeJIbCTBOM, nepMO.n BpeMeHH. C yqeTOM
ynoMHHYTOrO BbIllie CueHapJilH pa3BMTHH HHcPJIHUHI1, ueHa CbIporo HeQ;>THHoro rasa
COCTaBHT B 2000r. 7030-7770 py6.j1000M3, 8160-9900 py6.j1000M3 B 2005r. H
9500-12600 py6.jlOOOM3 B 2010r.
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• TIporHo3 UeH Ha HeQ:>T5IHOH, oroeH3HHeHHbIH ra3 H III<I>JIY, peaJUI3YMble Ha

BHyrpHpOCCHHCKOM phlHKe, npHBe.ueH B Ta6Jmue 2.2.

2.4. HaJIOfH.

•

•

2.4.1.

2.4.2.

2.4.3.

2.4.4.

2.4.4.1

2.4.4.2
2.4.4.3

2.4.4.4

2.4.4.5

2.4.5.

B COOTBeTCTBIU:I C YKa30M TIpe3H.ueHTa POCCHHCKOH <I>e.llepaUHH OT 14.06.92 N
629, npe.unpH51TH51 Bcex Q:>OpM co6cTBeHHocTH, BKJHO'llaH npe.unpH51THH CytIaCTHeM

HHOCTpaHHblX HHBecTHUHH, ocymeCTBJI5IIOT 065I3aTeJIbHYIO np0,lla)l(y 50%

BamoTHoH BhlpytIKH OT 3KcrropTa TOBapOB (pa60T, YCJIyr) Ha BHyrpeHHeM

BaJIIOTHOM pbIHKe POCCH:l1: 'lIepe3 ynOJIHOMO'lleHHble POCcMHcKHe 6aHKH no

pbIHO'llHOMy KYPCY py6JI51.

C'raBKH nOllIJIMHbl Ha 3KcnopT KOHKpeTHblX BH,llOB TOBapOB yCTaHOBJIeHbl

npHKa30M [ocY,llapCTBeHHoro TaMO)KeHHOrO KOMHTeTa POCCHMCKOH <I>e.uepallHH

OT 27.02.92 N 57. 3THM .uOKyMeHTOM Ha "ra3bl He!pTHHble H ra3006pa3Hble

yrJIeBO,ll0p0,llbl npO'llHe" YCTIlHOBJIeHa nOWJIHHa B pa3Mepe 19 3KIO 3a TOHHy ,llJI51

pOCCHMCKHX npe.unpH5ITHH H 21.85 3KIO 3a TOHHy JIJIH HHOCTpaHHhlX

npe.llnpH51TMM H CMelllaHHhlX npe.unpH51THH C .uOJIeH HHOCTpaHHoro KanHTaJIa B

YCTIlBHOM et>oH.ue CBhlwe 30%. IIpH nepeC'lIeTe ra3006pa3Hblx yrJIeBo.uopO.llOB B

BeCOBble e.uHHHUbl npHH5ITO npHpaBHHBaTh 1150 M3 O.llfiOH TOHHe.

):(JHI OT.lleJIbHblX npe.unpH51THM .ueJIaIOTC51 HCKJlIO'lIeHHH. B 'lIaCTHOCTH, no pellIeHHIO

TIpe3H.ueHTa (YKa30T 19.03.93 N 374) H I1paBHTeJIbCTBa POCCHM (nOCTaHOBJIemle

OT 14.03.93 N 218) .uo 01.01.94 ra30nepepa6aTblBaIOlilHe rrpe.unpH51TH51

oCBo60)Kl(eHbl OT 06513aTeJIbHOH rrpo.ua:lKH BaJIlOTHOH BblpyqKH H OT YITJIaTbI

3KCIIOPTHOH rrOllIlHlHbI.

C 01.01.92 Ha TeppHTopHH POCCMHCKOH ¢e.uepauHH BBe.ueH HaJIOr Ha .u06aBJIeH

HYIO CTOHMOCTh. BeJIHt:ll1Ha .u06aBJIeHHOM CTOHMOCTH orrpe.ueJI51eTC51 KaK pa3HHua

Me)K]ly CTOHMOCTbIO peaJIH30BaHHblX TOBapOB, pa60T H yCJIyr H CTOHMOCTbIO

MaTepHaJIbHhlX 3aTpaT, OTHeceHHblX Ha H3.uep)KKH rrpOJI3BO,llCTBa H o6pameHHH.

C 01.01.93 CTaBKa HaJIOra Ha npo.uyKUHIO ra30nepepa6oTKH, peanH3yeMYIO no

cBo6o.uHblM lleHaM, YCTaHOBJIeHa B pa3Mepe 20%, a Ha npo.uyKUHIO, peanH3yeMylO

110 perymrpyeMblM ueHaM - 16.67%. 3Ta CTaBKa HaJIOra yCTaHOBJIeHa Ha

OCHOBaHHH 3aKoHa POCCHHCKOM <Pe.uepaUHH "0 BHeceHMH H3MeHeHMH M

.llOnOJIHeHHH B HaJIOrOBYIO cHcTeMy POCCHH", rrpHH51TbIM B MIOJIe 1992r.

TOBapbI, 3KcnopTHpyeMble Henocpe.uCTBeHHO npe.unpH51TH51MM - H3rOTOBHTemIMM,

OT HaJIOra Ha .u06aBJIeHHYIO CTOHMOCTb oCB06o)K,llaIOTC51.

Ha 01.12.93 .ueticTByeT HeCKOJIbKO HaJIOrOB H 06513aTeJIbHblX IIJIaTe)KeH,

BKJIIO'lIaeMblX B ce6eCTOHMOCTb npo.uyKUHH.

OT'llHCJIeHH5I B cPOH.u COUHaJIbHOrO CTpaXOBamw. 3THM Ha3BaHHeM o6be.nHH51IOTCH

co6CTBeHHO OTt.IHCJIeHH5:I Ha COUHaJIhHOe CTpaXOBaHHe, Ha Me.nHUHHCKoe

CTpaXOBaHMe, B neHcM6HHbIM ¢OH.u H B ¢OH.u 3aH51TOCTH. OTtIHCJIeHH51

YCTaHOBJIeHbI B pa3Mepe 39% K q,OH.uy OnJIaTbl Tpy.ua (et>OT) npe.unpHHTIUI.
TpaHcnopTHblM HaJlOr B pa3Mepe 1% K <POT.
OT'lIHCJleHHH Ha Hayl.{HO-TeXHHtIeCKOe pa3BHTHe B pa3Mepe 1.5% npOH3BO.rr.
CTBeHHblX 3aTpaT C .uo6aBJleHHeM OTtIHCJleHHM no nyHKTy 2.4.4.1.
OT'llHCJIeHH51 B cTpaxoBoH q,OH.u B pa3Mepe 1% OT CTOHMOCTH TOBapHoM

npO.llYKUHH (Tn).
OT'lIHCJIeHHH B HHBecTHUHoHHblM ¢>OH.u B pa3Mepe 20% OT CTOHMOCTH Tn.

PH,ll HanorOB OTtIHCJI51eTC51 H3 npH6bIJlH npe.rr.npH5ITH51.
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2.4.5.1 Hanor, rrepeqRCJI5ieMblH. B rocYllapcTBeHHblH 6JOll)KeT B pa3Mepe 32% OT pa3Mepa •
rrpR6blJIR, rro.a.ne)KaureH HaJIoroo6J1o)KeHRJO. OT 06nO:>KeHR5i HanorOM

oCBo6o:>KlleHa rrpl16blnb Bcex npellnpl15ITRH, HanpaBJ15IeMa5i Ha HHBeCTRURR,
BKJIIOqa5i pa3BRTI1e co6CTBeH HOH rrpOH3BOllCTBeH HOH R HerrpoR3BoLIcTBeHHoH
6a3bI, rrpR ycnOBI1.H nonHoro Rcnonb30BaHR5I CyMM HaqRCneHHoro R3Hoca

(aMopTH3aURI1).

2.4.5.2 lleJIeBoM c60p Ha COllep:>KaHRe MRnRUI1H B pa3Mepe 2% OT CYMMbl, paBHoH
rrpOH3Be.neHHIO qRCna pa60TaIOWHX Ha yCTaHOBJIeHHylO 3aKOHOM MHHRMaJIbHYIO

3apa6oTHYIO Ilnary.

2.4.5.3 Hanor Ha HY')K.11bl o6pa30BaTenbHblx yt:lpe:>KlleHRM B pa3Mepe 2% OT cDOT.
2.4.5.4 Hanor Ha npeBblweHHe HOPMbI <I>OT., HopMa <I>OT eCTb BeJIHt:lHHa, paBHaH

npoH3Be.neHluo qHCJIa pa60TalOlllMX Ha MHHHManbHYIO 3apa60THYIO rrJIa1Y Ii

YMHO)KeHHOM ellle Ha tIeThlpe. ECJIil cI:>aKTIItIeCKa.H BenIltIliHa <POT He npeBhIlIIaeT

HOPMbI <POT, TO Hanor He B3MMaeTC.H. ECJUI cI:>aKTHtIeCKaH BemltIHHa <POT
npeBbIlUaeT HOpMy, HO He 60JIbWe,tIeM B .nBa pa3a, Hanor HatIHCJI5ieTC5i B pa3Mepe

32% OT CyMMbl npeBbIWeHIUI. TIPH npeBbIIlIeHHH HOPMbI <I>OT 60nee qeM B .nBa

pasa, Ha CyMMy rrpeBbIIlIeHM>I Hat:lHCn>IeTC>I Hanor 0 pa3Mepe 50%.
2.4.5.5 Hanor Ha co.nep)Kamle )I(ilJIHlllHOrO q,oH.na H 06beKTOB couManbHO-KyJIbrypHoH

cq,epbI B pa3Mepe 1.5% OT CTOHMOCTH peaJIH30BaHHoH rrpo.nYKUHH.

2.4.5.6 Hanor Ha MMYIlleCTBO B pa3Mepe 1% CTOHMOCTM OCHOBHbIX npOM3Bo.nCTBeHHbIX

q,OHlIOB- H 060poTHoro KanHTaJIa.

2.4.5.7 Hanor Ha nOJIb30BaTeJIeM aBTOM06RJIbHblX llopor B pa3Mepe 1% OT CyMMbl

peanM30BaHHOM: rrpOllYKUH H.

B uenOM, HaJIOrOBa51 CHCTeMa POCCRH HaXOllHTC5I B CTalIMH CTaHOBJIeHH>I,

OTJIHqa>ICb HecTa6HnbHocTbIO. TIo MHeHHIO 60nbllH:IHCTBa npoH3BOlUlTeJIeM

.neMcTBYIOillHe CeHt:laC Hanom t:lpe3MepHO BbICOKM M He cTRMynMpYIOT pa3BHTHe

npOHSBOllCTBa. B CBH3H C 3THM, BeJIHKa BepOHTHOCTb, tITO HOBbIM rrapJIaMeHT,

H36paHHbIH 12.12.93 BHecer cYlllecTBeHHbIH R3MeHeHRH B HaJIOroByIO CHCTeMy.

2.5. BbIBO,llbl H npe,llJ101KeIlHSI

KaK CJIe.nyer M3 npRBe.neHHhlx rrporH030B, TpaHcnopTHble 3aTpaTbI H

TaMO)KeHHble nOIlIJIMHbl lleJIaIOT MaJIOrrpRBJIeKaTeJlbHhlMR MH 3apy6e)l(HOrO

HHBeCTopa MeponPRHTH>I, CBH3aHHble C 3KcnopTOM B 3ananHYIO EBpony IllcDny H

oroeH3HHeHHoro ra3a 11:3 nypOBCKoro paliOHa. KpOMe TOro, npe.nCTaBJIHeTC>I

MaJIOBepOHTHbIM, 'ITO TIpaBRTeJIbCTBO POCCHR .naCT paspeIlIeHHe Ha 3KcrropT

3HaqHTeJIbHOrO KOnHt:leCTBa lll<I>ny. Bo-rrepBbIX, B POCCHM HMeIOTC>I 3HaqHTeJlbHble

He.n03arpYiKeHHble MOIllHOCTH rro ra30q,paKllHOHHpOBaHMIO. BO-BTOPbIX, Ha

lICnOJIb30BaHHe npo.nYKTOB"- rrepepa60TKIi IIl<I>ny copHeHTHpOBaH PM
HecPTeXMMMtIeCKHX npe.nnpHSlTHM, y)l(e cel1:tIac HCIIbITbIBalOIllIiX HeXBaTKy Cblpb.H. C
na.neHMeM llo6bltIM He¢TH YBemit:lHTCH lleq,RllMT rrpHMorOHHoro 6eH3HHa,

lICnOJIb3yeMoro llJI5I rrRpOJIH3a. B CB5I3H C 3THM CJIellyeT O)l(MllaTb nepeOpHeHTallHH

3THJIeHOBbIX rrpOH3Bo.nCTB C npHMorOHHblX 6eH3HHOB Ha JIerKOe yrJIeBo.nopo.nHoe

Cblpbe. B-TpeTbHX, 3HaI:H1TenhHa5I t:laCTb :>KRnOrO q,OHlla POCCRM HCrrOJIb3yeT B

KatIeCTBe TOnJIHBa C)I(R)I(eHHble yrneBo.nopOllHble ra3bI. BbIB03 3HatIHTeJIbHbIX

KOJIHtIeCTB lII<I>ny MO)KeT c0311aTb TPYllHOCTM C 06eCrretIeHHeM 6blTOBblM TOIIJIHBOM

COTeH TbICHtI pOCCMl1:CKHX rpa:>KllaH. TIPH 3TOM BepOHTHO 3HallMTeJIbHOe yaeJIHtIeHMe
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nOTpe6JIeHIHI C)KH)KeHHblX ra30B B CeJIbCKOM MeCTHOCTH B CBH3H C 6bICTpbIM POCTOM
t!HCJIa <pepMepCKHX X0351HCTB, I1J15I KOTOpblX C)KH)KeHHble ra3bI HBJIHIOTC51 caMblM

y.u06HbIM BH.llOM TOmH1Ba. B-t.IeTBepThIX, CTpaHhI CHr, He HMeIOUJ,He co6CTBeHHblX

pecypCOB, 6y.uYT HMeTh npeJlnOt.ITeHHe npH 3aKYTIKe Ill<PflY H HHJlHBHJlYaJIbHhlX
¢paKIlllH JIerKHX ymeBo.uopOllOB H3-3a reorpa<pHt.IeCKOrO nOJIO)KeHHH H y)Ke

CnO)KlIBIllllXCH 3KOHOMHtIeCKMX CBH3eH.

qTO KaCaeTC.Sl 3KCnOpTa o'T6eH3HHeHHoro ra3a C rn3 no MarRCTpaTIbHbIM

ra30npOB0.l1aM KOHuepHa 'Ta3npoM", TO 3<p<peKTHBHOCTh ero 6Y,lleT nOBbIIllaTbCH no

Mepe POCTa ueH Ha ra3 B 3ana.uHoM EBpone. Ho B HatIaTIbHhIH. nepllOll, 6e3 JIhrOT no

HaJIOraM, 3KcnopT ra3a 6YlleT MaJI03<p<peKTHBHblM HJIR .ua)Ke y6bITOtIHhIM MH

npOH3BO,llllTemr. YtIRThlBaH 3KOJIOmtIeCKYIO I POJIh OTpaCJIH, Heo6xo,llHMO, tIro6bI

ITpaBlITeJIbCTBO POCCHH npo,llmmo, KaK MMHHMYM ,llO 2000r., JIbrOTbI, ,lleMCTBYlOlllHe

B 1993r.

)l.r.rH llI<I>flY, npOH3BO,llHMOrO Ha fIT3 ITYPOBCKoro paMOHa, no HallieMY

MHeHHIO, CJIe.uyeT npellycMoTpeTh ero peanH3amilO Ha BHYTPeHHeM pblHKe POCCHR.

ITPll 3TOM MO)KHO HCnOJlb30BaTb HeCKOJlbKO npOH3BOllCTBeHHbIX cxeM:

- BKJIlOtIHTb B COCTaB ytIpellHTeJleH CD To6oJlbCKHH KOMnneKC no nepepa60TKH
Ill<I>JIY, nepepa60TaTh B To6oJIhCKe BeCh 06beM W<I>JIY H nOJIyt.{HTb M51

peaJI1I3aUHH Ha 3KCIIOPT 60JIee lloporHe TOBapHble npOllYKTbI;
- peanH30BaTb IlICI>JIY Ha BHyrpeHHeM pOCCHHCKOM pblHKe, HCnOJIb30BaB

BblpyqeHHble CpellCTBa )llI51 H}')K.Ll CD.

2.6. llCTOllIIMKH MII~opMaUHH Ii liCXOJlJlbJe Jlalllible AIUI pa6oTbl.

2.6.1. UeHbI MHpOBoro pblHKa Ha yrJleBOllOpOJlbI H npHp0,llHbIM ra3 JlO 2010r.
npHHSlTbI no JIHTepaTypHbIM HCTOtIHHKaM. UeHa peaJIH3amm

o'T6eH3HHeHHoro ra3 Ha rpaHHue fepMaHHH B 1993r. paBHa 80noJIJl.j1 000M3.
2.6.2. CTOHMOCTb MOpCKHX nepeB030K IllCl>JIY npHHHMaJIaCh no llaHHbIM

HHCTHTyra KOMnJIeKCHblx TpaHCnopTHbIX pa60T npH MHHHcTepcTBe
3KOHOMHKH POCCHH.

2.6.3. 3aTpaTbI KOHuepHa 'Ta3npoM" Ha nepeKaqKy oroeH3HHeHHoro ra3 no
TeppHTOpHH POCCHH oueHeHbI Ha OCHOBe:

KHHTH IT.T.EpeMeHKo H H.A.Bop06beBa "Pa3BHTHe Tpy6onpoBollHoro
TpaHcnopTa B CCCP H 3a py6e)KOM", MocKBa, H311. "Henpa", 1989;

"HopMaTHBoB CTOHMOCTH CTpOHTeJIbCTBa H 3KCnJIyaTaUHH ra30npOBonOB H

coopyxeHHM mi'imx",(PTM-1035-86), KHeB, 1986;

cl>aKTHtIeCKHellaHHble MllHHcTepcTBa ra30BOM npOMbIllJJ1eHHOCTH 3a 1989r.

2.6.4. OueHKa Bep051THOrO TapH.<l>a KOHuepHa 'Ta3npoM" Ha nepeKatIKY ra3a B
TBep.llOM BaJIlOTe BbII!0JIHeHa no aHaJIory, B KaqeCTBe Koroporo npllHSlT
IIpOeKTTpaHca3HaTcKoro ra30IlpOBOlla ()KYPHaJI "He<pTb, ra3 H He<pTeXHMH5.I
3a py6e)KOM", N 2, 1992). B TapHq,e 3aJIO)KeHa npH6bIJIb B pa3Mepe 20%;

2.6.5. 3aTPaTbI Ha TpaHcnopTHpOBKY ra3a OT rpaHHllbI POCCHH no rpaHHllbI
fepMaHHH onpeJleJIeHbI Ha OCHOBe q,aKTMqeCKHX 3aTpaT no
"CH6He<pTera3nepepa60TKa" B 1993r.:
TPaH3HT no TeppHTopMH YKpaHHbI - 21 ,UonJI.jl000M3;
TPaH3HT IIO TeppHTopHH qeX:HH H CJIOBaKHH - 10% OT o6beMa nepeKaQHBa

eMoro ra3a.
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Ta6nHua 2.1
I1porHo3 ueH Ha oroeH3MHeHHbIH ra3 rrpM peaJIll3aUHH era Ha

3KCllopT,Llonn/l000M3 •
UeHa oT6eH311HeHHoro rasa Ha pblHKe 3ana,AHoi:! EBPonbl
3aTpaTbI Ha TpaHCnOpTl1pOBKY no TeppI1TOpIIU1 POCCI1I1
3aTpaTbI Ha TpaHcnopn1pOBKY no TepPI1TOpl111 YKpal1Hbl
3aTpaTbI Ha TpaHCnOpTl1pOBKY no Teppl1TOpl111 'leXI1I1 11 CnOBaKl111
UeHa B p~OHe nyp-ne

1996r

90
40
23
9
18

2000r

119
45
27
12
35

2005r

165
52
31
17
65

2010r

230
60
35
23
112

Ta6JHwa 2.2
I1porHo3 ueH Ha pOCCHHCKOM pbIHKe Ha He¢nmOH, oroeH311HeHHbIM ra3 H

IIl<I>JIY B I1YPOBCKOM paHOHe TIOMeHCKOH 06JIaCTlI

HaliMeHOBaHHe
npom'KlOlli 1996r. 2000r. 200Sr. 20 lOr.

2.7. llonoJlIIHTeJlbHaSl HHcflopMauHs

HeqmlHo:ti: ra3, Tblc.py6.jTbIC.M3
III<I>JIY, Thlc.py6.jT
OT6eH3H:HeHHblH ra3, Thlc.py6.jTbIC.M3
- Jl]DI peryJllipyeMbIX ueH

6,25 - 6.37 7.03 - 7.77 8.2 - 9.9 9.5 - 12.6
108 - 110 53] - 586 616 - 748 714 - 915
57,5 - 58,6 55.3 - 63.1 67.4 - 85.7 81.3 - 114.4

•
,lLorrOJIHHTenbHaH 11H¢OpMaUMH LlaeTC5I Ha OCHOBaHlIlI Tene¢oHHbIX 3arrpocOB.
B rrYHKTe A LlaHHoro pa3,Uena COLlep)J(aTCH, B KatIeCTBe 06pa3ua, BbIIIHCKlI H3

rrpeMCKYpaHTa 1991 r. Ha )J(ene3HOLlop0)J(HbIe rrepeB03KlI, CrrOJIb3yeMoro CeHtIaC B

KaqeCTBe HCXO)lHOM HH<popMaUJU1 lIJUI onpe.ueJIeHH.s:I TeKyIllHX rapH<pOB:TeKylllHe
TapH<pbI nonyqaIOTC5I YMHO)J(eHMeM 6a30Boro Tapl1¢a Ha HH.ueKC POCTa,
YCTIlHaBmIBaeMbIM MUHHcTepcTBoM nyren co06weHlI5I no COfJIaCOBaHHIO C
ITpaBHTeJIbCTBOM POCCHH.

B nYHKTe E .uaIOTC5I 3HaqeHH5I TIlPll¢OB Ha nepeB03Ky III<I>JIY no HeCKOJIbKllM
HanpaBJIeHFHIM.

A. 113 npeMCKYpaHTa N 10-01 "Tap11<pbI Ha rpY30Bble )J(eJIe3HO'uopo)J(HbIe
rrepeB03KH". TapH¢Hoe PYKOBOLlCTBO N 1 MMHHcTepcTBa nyrei1: co06weHH5I CCCP
B .llByx tIacT5Ix,1990,(BBeLleH B\(J.ei1:cTBMe_c 01.01.91):

qacTb 1.
9. Orrpe.ueneHHe nflaTbl 3a nepeB03KY rpY30B B UI1CTepHax

9.1. 3a nepeB03KY rpy30B HaJIHBOM B UHCTepHax paCtIer rrpOB03HbIX llnaT
np01l3Bo.ullTC5I no CfleLlYIOLUHM TapH<pHbIM cxeMaM (Ta6n.N2).
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HalilMeHOBaHlile rpY3a B IJ,IiICTepHax

o6w,ero napKa MnC CCCp npIiIHa,nne)l(aUJ,IiIX
npe.o.npl-l51n151M 1-1

OpraHIiI3alJ,I-I51M MI-IHIiICTepCTB
1-1 Be.o.OMCTB 1i1111-1

apeHAOSaHHblX IiIMIiI

N Tapli1<pHOI1 cxeMbl

1. He<pTb iii Hecj>Tenpo.o.yKTbl 19 I 20
{no3. 201 DO, 21100 - 21500.
22100 - 22500

2. ra3b1 C)I(liI)I(eHHble (no3. 21 22
22600.48700)

3. CnlilpTbi iii cj>eHo11bl (no3. 23 24
49300)

4. CKopOnOpT51UJ,liIeC>l rpy3bl, 25 26
nepeB031i1Mble H8J1li1BOM B
IJ,IiICTepHax (no3. 55100 -
55400, 57400, 58400,
59100, 59200, 59500)

5. Apyrlile rpy3bl, 27 20
nepeB031i1Mble B U\IlCTepHax

9.2.TIJIaTa 3a nOBarOHHble nepeB03KH HaflHBHblX rpY30B H llHCTepHaX
Onpe,llemleTCH nyreM YMHO)KeHIUI nJIaTbI 3a IT no COOTBeTCTBYIOWHM TapmlmblM
cxeMaM Ha Bee rpY3a B UHCTepHax (KpOMe ra30B C)KH)KeHHbIX n03. 22600 H 48700).

9.3. 3a nepeB03Ky ra30B C)KI1)KeHHbIX (no3. 22600 H 48700) B UHCTepHax IIJIaTa

B3liMaeTCH 3a Bec rpY3a B UI1CTepHe, HO He MeHee tIeM 3a 22T.

lfacTh 2, pa3,lleJI 4

Pa3,lleJI 4 CO,llep)J(HT nnaTbI C TOHHbI 3a nepeB03KY HaJIliBHblX rpy30B no

TaPH<pHbIM cxeMaM N 19, 21, 23, 27 B UHcTepHax o6mero napKa Mile; no

TaPH<pHbIM cxeMaM N 20, 22, 24, 26 B UHCTepHaX, npHHa.une)KallIHX
npe.nnpHHTH.HM H opraHH3allM.HM MI1HH_CTepCTB H Be.nOMC- TB HJIH apeH,D,OBaHHblX
HMH, a TaIOKe no TaPH<pHbIM cxeMaM . N 28 (B llHCTepHaX o6mero napKa Mile)
M N 29 (B llHcrepHax, npHHaIDIe)KamHX npennpH.HTM.HM M opraHH3allH.HM
MMHHCTepCTB H BenOMCTB HJIH apeHnOBaHHbIX HMH) 3a nepeB03KY He<pT.HHbIX rpYSOB
OT nYHKTOB paCrrbIJIeHHH HIm pacrrpe.neJII1TeJIbHblX nyHKTOB .noporM .no CTaHUHM
OKOHtIaTeJIbHOrO Ha3HaQeHIUL fIJIan 3a nOBarOHHYIO ompaBKY no 3THM cxeMaM

HCtIHCJIHeTCH nyreM YMHO)J(eHH.H nnaTbl C TOHHbI no COOTBeTCTBYIOllleH cxeMe Ha Bec

rpY3a B llMCTepHe.
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PaCqeTHble Ta6JIHUbI rrJIaT 3a rrepeB03Ky HaJIHBHblX rpy30B B IUICTepHaX

(CXeMbl N 19 - 29)

IIpoBo3HaH nJIaTa onpeneJI>IeTCH YMHO)KeHHeM ITJIaTbI C 1 TOHHbI ITO

COOTBeTCTByIOllleil cxeMe Ha Bec rpy3a B UHcrepHe.

(B py6JIHX)

•
HoMep
CXefJbl

PaCCTOHH&-te,KM

2901
3000

3001
3100

3101' : 3201
3200 : 3300

3301
3400

3401
3500

19 14.6 15.1 15.5 16.0 16.4 16.9
20 12.6 13.0 13.4 13.8 14.2 14.6
21 41.5 42.8 44.1 45.4 46.7 48.0
22 20.7 21.4 22.0 22.7 23.3 24.0
23 26.8 27.6 28.4 29.3 30.1 30.9
24 18.0 18.6 19.2 19.7 20.3 20.8
25 39.0· 40.2 41.4 42.6 43.8 45.0
26 12.8. 13.2 13.6 14.0 14.4 14.8
27 18.6 19.1 19.7 20.3 20.9 21.5
28 13.6 14.0 14.5 15.0 15.4 15.9
29 11.8 12.2 12.6 13.0 13.4 13.8

•
E. TpaHcnopTHble )l(eJIe3HOnOpmKHble rapHcPhI Ha nepeB03KY lllcDJIY,

.IleiiCTBYIOllwe c 15.10.93

paCCTO- CTOHMOCTb K03<P<PHUHeHT CTOHMOCTh

>IHHe no npeHc- K TapH¢aM nepeB03KH

KM KypaHTY 1991 r. C 15.1 0.93
1991 r, py6/T

. 'py6/T

---------------------------------------------------------------
nypne - To6onbCK
lOta,iM 6aJblK - To6onbCK
rlypne - lOt<tbiM 6a/l:)IK '\
nypne - NMHH~6aeBCK~"

rrn (AnbMeTbesCK)
To6onbCK - NMHH~6aeSCK~"

rrn (AnbMeTbesCK)

912
483
429 -

2206

1294

14.8
9.5
8.8

32.4

19.7

1507
1507
1507

1507

1507

22304
14316
13261

48827

29688
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paCCTO~HVle, CTO\l1MOCTb no K03¢¢VlL\VleHT K CTOVlMOCTb
KM npelllcKYpaHTY Tap\l1¢aM 1991r. nepeB03K\I1

1991r., py6jT c 15.10.93,
py6/T

nypne-T06011bCK 912 14.8 1507 22304
-
IO)KHblH EaJ1bIK - T06011bCK 483 9.5 1507 14316

nypne - IO)KHblH EaJ1bIK 429 8.8 1507 13261

nypne - Mlo1Hlo1H6aescKVlVl 2206 32.4 1507 48827
rn3 (AAbMeTbescK) ,
To6oJlbCK - M\I1HVlH6aescK\I1V1 1294 19.7 1507 29688
rn3 (AAbMeTbescK)
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1.1. Gubldnsky GPP. I-st Ind 2-nd Stage

I. Preparation of the Construction Site (l-st+2-nd stage)

•
I
I
I
I

Nos.: Description
I
1
I
I
1
I
1
1
1
1

Technical characteristics

lcomple
Ition of

units! Q-ty Iconst- !Notes
Iruction' -
1:% of de
I velop-
I ment

GUbkinsky GPP. 1-st and 2-nd stage of Construction

1 Felling Trees of cone-bearing and
broad-leaved species, up to
20 m high, trunk diam. up to
0.2 m

I
I
I
1
I
I

pcs 177500
I
I

1988

100%

2 Peat removal: Peat very rotten, extremely
from swampedl moistened, peat occurence
areas : up to 2.0 m deep

1
1

m3

I
I
I
I

82500:
I
I

_11-

'-

~-~,

3 Soil addi
tion on site
for surface
drainage

soil for addition is trans
fered from soil and man-made
pits, done by hydraulic fil
ling. The thickness of added
soil does not exceed 2.0 m. I

Soil is compacted layer after:
layer. I m3

1
I

I
1
I
I
I
I
I
I
I
I
I
1

550000:
I
I

_11-

3
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~

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I
Units

IComple
ltion of

Q-ty lconst- INotes
Iruction
1-------
1% of de
I velop-
I ment .

4 Internal
motor roads

Transverse profile - with I pes.! 6200
shoulders, width of subgrade
is up to 9.0m, width of pas-
sage way is up to 0.6 m.
Design of 2 types of pavement! m2 ! 2500
with precast slabs in north
design of 6x2xO.14m on sand
and gravel base and with
sickle-shaped sand and gravel
coat of 0.2m thickness by
axis

_11-

... 11-

ISlabs
I of
16x2x
0.14m
Area
of
sand
and
gravel
coat

5. Walk ways I Precast slabs coat of 0.5xO.5x
I x 0.07m I m2
I I
I I

I
I

I 750
I
I

f
II _II-

I
I

•

6. Access road Cross-section with shoulders, I km ! 14
width of subgrade - lO.Om, I
width of passageway - 6.0m. I
Precast slab coat in north I pes.! 7500
design of 6x2xO.l4m on sand I
and gravel base, earth mass ofl
subgrade per 1 km is up to I
25000 m3 I

I
I

•

_11-

_11-

IExten
Ition
I
I

ISlabs
IOf
16x2x
IXO.14rn
I
I
I
I

4

•



• • •
1.1.GUBKINSKY GPP 1+11 STAGE

II.Main cOlIstmction facilities.

Notes

IComple
Ition of
Iconst-
Iruction
1-------
1% of de
l velop
I ment

-------------~--------------------------------------------------------------------------
I I I
I I I

" II I I
Nos.: Description I Technical characteristics units: Q-ty
I' I

I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I
I I I

1st.stage.Q=1.07 billion m3/yr.

1. IArea of oil
land conden
lsate separa
: tors
I
I
I
I

IOil and
IV=237m3
I
I
I
I

ITank
IWeight

condensate separator

V=100m3
of equipment

pes.

_11-

t

2

1
115

1988

100%

2. I Compressor
building.
outdoor
equipment
and dehydra
tion

IIndoors:
ITwo-stage centrifugal compres
sor of unstripped petrolium
gas

Capacity

P suction
P discharge

Motor power

pes.

m3

min.

MPa
_11-

kW

3

1250 1
I
I
I
I
I,

0.1571
3.63 I

I
I

125001
I
I

1988

100%

"'--..

t:::
~

5



~

~o ----------------------------------------------------------------------------------------
Comple
tion of
const
ruction

Nos. Description Technical characteristics

I
I
I I
I I
Iunits I Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

I
I
I
I
INotes
I
I

------- I
% of de-I
velop- I

I ment :

6

•

------------------------------------------------------------------------------
iRegeneration gas screw cmpres- I

I

lsor pcs. I 1
I I
I I

: Capacity m3 I 18I
I -- I
I I
I min I
I I
I I
I I I

iP suc. I MPa I 2.6I I
I I I
I I I

IP dis. I _II- I 3.7, I

I
I
lMotor power I kW I 800I I

I
I
lcentrifugal compressor of dry
lstripped gas
I
I
: capacity I m3 I 1400-I I
I I -- I 1800
I I I

I I min
I I

I
I
IP sue. I MPa I 1.6I I

I
I
IP dis. I _II- I 7.6. I

I
I
IMotor power I kW I 12500. I

I
I

• •



• • •
----------------------------------------------------------------------------------------

Comple
tion of
const
ruction

I
I
I
I

Nos.1 Description
I
I,,,
I
I
I
I,

Technical characteristics

I
I
, I
, I

IUnitsl Q-ty
I I
f I
I ,, ,
, I
I I
I ,
, I
, I
f I

I
I
I
I
INotes
I
I_______ I

I
% of de-l
velop- I
ment I

------------------------------------------------------------------------------
ITotal installed compressor
Ipower,,
ITotal weight of compressors
I

_11-

t

,
I

633001
I
I

519.55

One-story building with annex

Compressor room dimentions
in plan 84.5X24.9m
Annex dimentions in plan
6.2x24.9m

Cubic content - 33750m3

area - 2260m2

Compressor building height 
15.6 m
Annex height - 5.8m

,Construction
I
I
lFrame - steel
I
I
IFencing

I
I
I
I
I
I
I,
I
I
I
I,
I
I
I

structures-wall metal 1

:three-layered panels with I
lmineral cotton heat insulator I

"--
~
\".~
-~

7



----------------------------------------------------------------------------------------

~

~

f
Nos. Description Technical characteristics

Comple-
tion of
const- INotes
ruction

% of de
velop
ment

------------------------------------------------------------------------------

•

loutdoor separators,vessels,oill
land gas air coolers,adsorbers I
for gas and condensate dehy
dration,drainage underground
tanks,filters,station for
corrosion inhibitor prepara
tion and injection,regenera
tion gas heater
Power ! MW
Inside pump house:

lTight pumps for liquefied
Ihydrocarbons, antifreeze 1 pcs
lone-story building:
IDimension in plan 18.4x6.4m
lHight 6.5 m
Icubic content -765m3
construction area - 118.0m2
Frame - steel
Fencing structures - wall me- I

tall three-layered panels with:
mineral wool heat insulator I

Total installed power of pumps
and air coolers motors ! kW

Total weight of equipment
without compressors ! t

i
I

•

5.28

I

10 I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2769 I
I
I
I
I

1681. 5:
I
I

•
8
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----------------------------------------------------------------------------------------

I
I
I
I

Nos. i Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

IUnitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- iNotes
ruction

% of de
velop
ment

----------------------------------------~-------------------------------------

3. I Flare ISeparator I pes. ! 4 I 1988, I I

I
I
I I I I 100%
I . . ,
II
IUnderground tank
I
I
Total weight of equipment I t I 62.6I I

I I
I I

Stack I pes. I 2I

I
I

Diameter I m I 1I I

I
I

Height I _Il- I 80, ,

------------------------------------------------------------------------

--
~
.~v

4. Central
control
No.1

iFor supply of low voltage
roomielectrical receivers of gas

lconditioning unit No.1 three
lcomplete two transformer 10/
:0.4 kV substations are
Idesigned in electrical room
adjacent to central control
room

1988

100%

9
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~t"-
~

I
I
I
I

Nos·l
I
I
I
I
I
I
I
I
I
I

Description Technical characteristics

I
I
I
I

units I
I
I
I
I
I
I
I
I,
I

Comple
tion of

Q-ty Iconst- !Notes
ruction

% of de
velop-

I ment

10

•

------------------------------------------------------------------------------
: Detached building located
:in explosion hazardous zone
: (according to PUE-86)
Two-story building is
provided with:
- forced ventilation with

five -fold air exchange
I
I

- gas fire fighting system forI
underfloor space of central I
control room I

Dimentions in plan 30.8x24.8m

Height of the building - 14.5m

cubic content - 11080m3

,Construction area - 764.0m2
I
I
IBuilding frame - steel
I
I
IFencing structures - wall
llight concrete panels
I
I

• •



• • •
----------------------------------------------------------------------------------------

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

Unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

IComple- I

'tion of
const- iNotes
ruction

% of de
velop
ment

------------------------------------------------------------------------------

--~
17\

5. Chemical
facilities

loutdoor ground:
oil tanks V=50 m3

Antifreeze tanks V=200m3
oil degassing unit
Indoors :

,oil regenerating unit
:Gear pumps
I
I
ITotal installed power
I
I
ITotal weight of equipment
I,
lane-story building:
:Dimensions in plan 30.4x6.4m
IHeight 6.5m
:Cubic content - 1265.0m3
:construetion area - 200m2
IFrame-steel
I
I
IFeneing structures - wall me-
itall three-layered panels with
imineral wool heat insulator
I
I

I
I

pes. I 5 I 1989,
I
I
I I , 100%, ,
I
I_"- , 2

pes. 7

kW 28

t 43.041

11



----------------------------------------------------------------------------------------
~
~ I

I
I,

Nos. :
I
I
I
I
I
I
I
I
I
I

Description
I

Technical characteristics

I
I
I
I I

:Units:
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

lcomple
ltion of

Q-ty lconst- !Notes
Iruction
1-------
1% of de
l velop-
I ment

------------------------------------------------------------------------------

Oxygen capacity P=20 MPa of
02-99.7% purity
Air piston compressor

,Power
I
I
INitrogen piston compressor
: Power
I
I
I
I
(Total weight of compressors

•

6. Building for
nitrogen and
oxygen sta
tion

Nitrogen capacity P=20 MPa
and 1.5 MPa of 02-0.01 %
purity

Total weight of equipment

One-story building
Dimentions in plan 24.7x12.7m
Height- 7.5m
Cubic content - 2360m3
construction area - 315m2
Frame - steel

IFencing structures - light
lconcrete panels

•

m3 I 135 I 1988I I

-- I I ----I I
hr. ! ! 100%

_II_ I 35I
pes. : 1
kW I 75I

I
I

pes.: 2
kW I 132I
_II_ I 75I

I
I

t :13.255
I
I

_11_ :17.4491
I
I
I
I

12

•
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----------------------------------------------------------------------------------------

Nos. Description Technical characteristics

,
I
, I
I I
IDnits\ Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

Comple
tion of
const- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
7. :Outdoor groundStorage at P=5.0 MPa I I I 1988I .

lof nitrogen I
I

land oxygen ITank V=125m3 I pes. : 5I

istation. ! I I I 100%. I •
I
I
I !Water tank V=10m3
I
I
I
1 lAir cooler I pes. ! 1
I I.,

I

IPump I pes. : 2I
I
I
ITotal weight of equipment I t :498.412I
I I I I
I I I I

ITotal installed power I kW I 45 I
I I I

----------------~--------------------------------------------------------------

"""
~,\....~

~

8. utilities
pipel ines
section No.1

Total extension of utilities
pipeline section - 1933m

It includes:
1.Double-tier pipe rack on

elevated posts with spans.
width - 7.8m.
Length -105m.
span length - 105m.

1988

100%

13



----------------------------------------------------------------------------------------

'-

~

~ I
I
I
I

NOS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I
IUnitsl Q-ty
I
I
I
I
I
I
I,
I
I

Comple-
tion of
const- INotes
ruction

% of de
velop- I

ment 1

•

------------------------------------------------------------------------------
\2.Double-tier pipe rack on

elevated detached posts.
width - 3.6m
Length - 235m.

3.0ne -tier pipe rack on
detached posts of 1-6m
height.

width - 3.6 m.
Length - 262 m.

4.Ditto
width - 3m.
Length - 150m.

5.Ditto
Width - 102m.
Length - 56rn.

16.Ditto up to 6 m height.
I width 1. 8 m.
I Length 1125 m.
I Metal posts and spans
I (along the total length of
I the section)

•
14

•
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----------------------------------------------------------------------------~-----------

Comple
tion of.
const
ruction

I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristi~s units Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- I
ment I

Pipe rack up to 70% of its
length is combined with
power and instrumentation

------------------------------------------------------------------------------
I
I
I
I
I
I
I cable.
ITotal metal capacity of pipe
lsection (weight of pipes,pipe
lparts and valves without
lbuilding constructions and
lcable) makes up 797 t.
I
I

------------------------------------------------------------------------------

----
~--

9. I section No.21 Total extention of utilities
pipeline section - 1050m.

1.Double-tier pipe rack on
elevated posts with spans.
width - 6m.
Length - 246m.
Span length - 246m.

2.0ne-tier pipe rack with
spans on detached posts
of 1-6 m hight.
width - 3 m
Length- 95m.
Span length - 16.5m.

1988

100%

15



----------------------------------------------------------------------------------------

~

~
~
o

Nos. Description Technical characteristics

I
I
I I
I I
/unitsl Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

Comple-
tion of
const- !Notes
ruction

% of de
velop
ment

•

------------------------------------------------------------------------------
3.Ditto

width - 2.4 m.
Length - 108 m.
Span length - 45 m.

4.Ditto
width - 1. 2 m.
Length - 274 m.
span length 35 m.

5.one-tier pipe rack on de
tached posts of hight up to
1 m.
Width - 1. 8 m.
Length - 25 m.

6.Ditto of hight up to 1-6 m.
width - 0.6 m.
Length - 302 m.

'posts and spans are metal
(along the total length of
the section)

pipe rack up to 50% of its
length is combined with power
and instrument cable.

•
16
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-----------------------------------------------------------------------------------

Nos. Description Technical characteristics

I
I
I
I
Units

IComple
ltion of

Q-ty lconst- !Notes
Iruction1 -

I

1% of de-
l velop-
I ment

------------------------------------------------------------------------------
lTotal metal capacity of pipe
lsection (weight of pipes,
lpipe parts and valves without
:building constructions and
lcable) makes up 114.5 t.

-------------------------------------------------------------------------------
section No.3!Total length of utilities

pipeline section - 1695 m.

It includes:
I.Two-tier pipe rack on ele

vated posts with spans
Width - 6 m.
Length - 344 m.
span length - 344 m.

~

\"""",,,~

\r~.........

10. I
1
I
I
I
I
I

I
I
I
1
I
I
I
2.0ne-tier pipe rack on

tached posts of 1-6 m
with spans.
width - 4 m.
Length - 865 m.
Span length - 27 m.

3.Ditto.
width 2.4 m.
Length - 350 m.
Span length - 22.7 m.

de
hight

1988

100%

17



----------------------------------------------------------------------------------------

~

~
\.;~p

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I I

lunits I Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

IComple- I
Ition of I
lconst- INotes
lruction I
1------- 1
1% of de-I
I velop- I
I ment I

•

------------------------------------------------------------------------------
4.Ditto.

width 1.2 m.
Length 78 m.
Span length - 15 m.

5.0ne-tier pipe rack on de
tached posts of up to 1 m
height.
width - 0.6 m.
Length - 58 m.

metal
of

Pipe rack up to 70% of its
length is combined with power
and instrument cable.
Total metal capacity of the
section (weight of pipes,

,pipe parts and valves without
lbuilding constructions and
lcables) makes up 292.8 t.
I
I

•
18
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Nos. Description

I

•
Technical characteristics

I
I
I
I
IUnitsl Q-ty
I
I
I
I
I,
I
I
I
I

Comple
tion of
const- INotes
ruction

% of de
velop
ment

•

11. : Instrumenta
tion network
dispatching

IPanel system on the basis of
'pneumatic electronic devices
and electronic switches.
Panels - 12
Cables - 46333
Analog input - 15
Discrete input - 560
Discrete output - 240

II stage.Q=1.07 billion m3/hr.

1988

100%

--It~
V...:J
V "- \.\'-

"iI

12. I cooling lInside compressor building:
compressor ITwo-stage propane turbo I pes. I 2I
building No.1lcomprtessor

Isotherm oC I -38 I 48%I .
Refrigerating capacity kW I 6978I
Motor power kW I 6300I
Auxiliary propane compressor pes. I 1
Motor power kW 75
Total compressor weight t 132.3,
Total installed power of I

I

compressors motors kW 12675 I
I

In pump house annex: I
I

tight oil centrifugal pumps I
I

for liquefied hydrocarbons pes. 12 I
I

19
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~q:
~

Nos. Description Technical characteristics

I
I
I
I
:units
I
I
I
I
I
I
I
I
I
I

lcomple- I
Ition of I

Q-ty lconst- 1Notes
Iruction I
1------- :
I % of de-\
I velop- :
I ment I

------------------------------------------------------------------------------
:One-story building with
: annex
ICompressor building dimen
lsions in plan 36.6x18.4 m
IAnnex dimensions in plan
l12.4x18.4 m
:Compressor building height
:16.8 m
IAnnex height- 5.4 m
lcubic content - 8560 m]
lconstruction area - 900m2
I
I

------------------------------------------------------------------------------

•

13. ~Low tempera- :At outdoor ground:
ture conden- Ishell-and-tube and plate
sation with lheat exchangers
turbo expanderTanks
and outdoor ISeparators
equipment of lunderground drainage tanks
refrigeratinglAir coolers
compressor :Column evaporators
building No.l:Propane condensors

Propane receivers
Turboexpander in box module
Total installed power of
pumps and air coolers motors

•

pcs. : 1

kW :1204.15
I
I

48%

20
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----------------------------------------------------------------------------------------

I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

Unitsl Q-ty
I
I
I
I
I
I
1
I
I
I

IComple- I
Ition of I
Iconst-" INotes
Iruction I1 I

I I
1% of de-l
I velop- I
: ment I

------------------------------------------------------------------------------
14. IRefrigeratinglsimilar to point 12

icompressor :
lbuilding No.2: 5%

------------------------------------------------------------------------------
15. Low tempera

ture conden
sat.ion with
turbo expan
der and out
side equip
ment of
refrigerating

Icompressor
INo.2
I
I

:Similar to point 13
I
I

5%

~

~)

vI"
Q~

\

-----------------------------------------------------------------------------
16. ICompressor Inside the building: I I , 1989. , ,

Ibuilding. Two-stage centrifugal comp-
loutside equip ressor of unstripped oil gas I pes. I 2I

\ment and de- capacity I m3/ I 1250 1 100%I I I

Ihydration. I minI
I P sue. !MPa I 0.157
I

,
I
I

IP dis.I '_II_ I 3.63
I I I
I IMotor power I kW I 12500
I

, .
I IRegeneration gas screwI
I Icompressor I pes.! 1
I I

21



----------------------------------------------------------------------------------------

\-~

~
Nos. Description Technical characteristics

I
I
I
I

unitsl Q-ty
I
I
I
I
I
J
I
J
J
I

lcomple-
ltion of
Iconst- !Notes
Iruction
1-------
1% of de
l velop-
l ment

------------------------------------------------------------------------------
m31
min 18

MPa 2.6

_11- 3.7
kW 800

pcs. 1
m31 1400-
min 1800

MPa 1.6

_11_ 7.6
kW 12500

kW 38300

t 313.7

P suc.

Capacity

Total weight of compressors
Compressor building
One-story building with

P dis.
Motor power
centrifugal compressor of dry
stripped gas
capacity

I

IP suc.
I
I
Ip dis.
Motor power
Total installed compressor
power

Iannex
lcompressor building dimen
ltions in plan - 84.5x24.9 m

22
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----------------------------------------------------------------------------------------

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

Units: Q-ty
I
I
I
I
I
I
I
I
I
I

comple
tion of
const- INotes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
Annex dimentions in plan
6.2x24.9 m
Compressor building height
15.6 m
Annex height- 5.8 m

cubic content - 33750 m3
construction area - 2260 m2

lAt outside area:
iSeparators
: 'ranks
lGas,oil,antifreeze air
Icoolers
IAdsorbers for gas and conden
Isate dehydration
I
I
IDrainage underground tanks
Filters
corrosion inhibitor prepara
tion and injection unit
Regeneration gas heater of
5.28 MW capacity

Inside pump house:

'''''''''''~)

'\ '""
V'"'>.-

Tight pumps for liquefied
hydrocarbons, antifreeze. pes.! 10
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----------------------------------------------------------------------------------------

--.,;

~
00 I

I
I
I

NOS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

comple
tion of

units! Q-ty iconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
lOne-story building
lDimensions in plan 18.6x6.6 m
:Height - 6.5 m
:cubic content - 800 m3
IConstruction area - 122.76 m2
Frame - steel

Fencing constructions - wall
metal three-layered panels
with mineral heat insulation
Total installed power of

:pumps and air coolers
:Total weight of equipment

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

kW :2549 I

t :1215.317
------------------------------------------------ ------------------------------

17. !Central cont-!Detached building located 1989

•

rol room No.2lin explosion hazardous area
(according to PUE-86)
Two-story building is provi
ded with:

,-forced ventilation with 5
I fold air exchange
I-gas fire fighting system of
l underfloor space in central
I control room
IDimensioms in plan 30.8x24.8m

•

100%
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----------------------------------------------------------------------------------------

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

Comple
tion of

units! Q-ty iconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
Building height - 14.5 m
Cubic content - 11080 m3
Construction area - 674 m2
Building frame - steel
Fencing constructions - wall
light concrete panels

-----------------------------------------------------------------------------

--\-')
" fA'-',y-.c)

-..,.;~

18. 1 Propane pro
ducing unit

Capacity
At outdoor ground:
Columns
Air coolers
Evaporators
Inside the building:
'right oil pumps.
Total power of pumps and air
coolers
Total weight of equipment
one-story building:
Dimensions in plan 30.6x6.4
Height- 5.0 m
Cubic content - 980 m3
Construction area - 196 m2
Frame - steel
Fencing constructions - wall
metal three-layered panels
with mineral wool heat insu
lation

lkg/hr! 1000
I
I

I pes. 1 2
I
I
I
I

pes.: 4

kW : 28
t 145.726

1989

100%
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Comple
tion of
const
ruction

--t'-)
..c::
d

Nos. Description
I

Technical characteristics

I
I
I
I

units I
I
I
I
I
I
I
I
I
I
I

Q-ty

I
I
I
I

INotes
I
I

------- I
% of de-l

I velop- I
I ment I

19. ilnstrumenta- IPanel systems on the basis of
tion networksipneumatic and electronic

Iswitches.
:Panels - 10
:Cable - 19600
iAnalog inputs 
IDiscrete inputs - 320
/Discrete outputs - 180
I
I

1989

100%

•

20. iUtilities
pipelines.
section No.4

Total length of utilities
pipeline section - 560 m.
It includes:
1.Two-tier pipe rack at

detached posts.
width - 6 m.
Height- 6-9 m.
Length - 110 m.

2.Two-tier pipe rack at
detached posts.
Height- 1-6 m.
Width - 2.4 m.
Length - 345 m.

•

1989

100%
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Comple
tion of
const
ruction

•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

•
Technical characteristics

1 3 .Ditto
width - 1. 8 m.
Length - 105 m.
Metal posts (along the
total length of the sec
tion) .Pipe rack is combined
with electric and instru
mentation cable up to 50%
of its length.
Total metal capacity of the
section (weight of pipes,
pipe parts and valves
without building construc
tions,cable) makes up 330t.

units Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- I

I ment I

•

~

\:?
"'-'~
~~~

21.1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Section No.5lTotal extension of utilities
pipeline section - 170 m.
consists of two-tier posts
pipe rack.
Height- 6-9 m.
Width - 2.4 m.
Length - 170 m.
Posts are metal along the to
tal length of the section.

_11_
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----------------------------------------------------------------------------------------
Comple
tion of
const
ruction

~

~
~ I

I
I
I

Nos. i Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

IUnitsl Q-ty
I
I
I
I
I
I
I
I
I
I

I
I
I
I
INotes
I
I

------- I
% of de-I
velop- I
ment :

------------------------------------------------------------------------------
Pipe rack is combined with :
electric and instrument cable:
up to 70% of its length.Total :
metal capacity of the seeton :
(pipes weight, pipe valves and :
parte without building const- :
ructions and cable) makes up :
12 t. :

----------------~-------------------------------------------------------------

28

•

22. :
I
I
I
I
I
I
I
I
I
I
I
I
I

Section No.6lTotal length of utilities
lpipeline section - 615 m.
It comprises:
1.Two-tier pipe rack at eli
vated posts with spans.
Width - 3 m.
Length 65 m.
Span length - 65 m.
2.Three-tier pipe rack of

1.6-9 m.
width - 3 m.
Length - 205 m.

3.0ne-tier pipe rack with
spans of 1-6 m. height.
width - 6 m.
Length -345 m.
Span length 60 m.
Spans - 60 m.

•

_"-

•



• • •
---------------------------------------------------------------------------------------,

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

unitsl,
I
I
I
I
I
I
I,
I

IComple- I
Ition of I

Q-ty lconst- INotes
'ruction II I
1------- I
1% of de-l
I velop- I
I ment :

------------------------------------------------------------------------------
:Posts are metal along the to
:tal length of the section.
:Pipe rack is combined with
:electric and instrument cable
lup to 50% of its length.
lTotal metal capacity of the
lsection (pipes weight,pipe
lparts and valves without
Ibuilding contructions and
Icable) makes up 98 t.

-----------------------------------------------------------------------------_"_I
I
I
I

rack:
I
I
I
I
I
I
I
I
I
I

Total length of the section
is 80 m.
consists of one-tier pipe
with span.
Pipe rack width - 3 m.
spa~ length - 12 m.
Total length - 9 t.(without

lbuilding constructions)

No.7.23. : Section
I,
I
I
I
I
I
I
I
I
I
I
I
I

------------------------------------------------------------------------------

'~

~
~
\. ;,,:-.
'J<;>,

24. 1section No.8
I
I
I
I
I
I
I
I
I
I
I
I

Isection length - 78 m.
IDetached posts of 1-8 m
:height.
IPipe rack width - 0.6 m.
ITotal weight - 0.9 t.
I (without building construc
l tions)

_11_
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•

I
I
I
I

Nos.: Description
I
I
I
I
I
I
J
J
I
I

25. Isection No.9
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Technical characteristics

Section length - 100 m.
Detached posts of 1-5 m.
height.
width - 2.4 m.
Total weight - 0.91 t.
(without building construc-
tions) .

•

Icomple
ltion of

units! Q-ty Iconst- !Notes
Iruction
1-------
1% of de
l velop-
I ment

_11_
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• •
1.1.Gubkinsky'GPP I and II Stages

II I.Auxiliary and Service Facilities.

•

Nos. Description Technical characteristics

I
I
I,
:Unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- INotes
ruction

% of de
velop
ment

Gubkinsky GPP.l and 2 construction stages.

1. !Administrati- Five-story building. I
ve building Dimensins in plan 60.06X15.6 ml
for 180 per- Height of the building - 16.0m:
sons construction area - 960 m2. :
(with canteen Cubic content 15000 m3. :
for 100 pla- Useful area - 4000 m2. i
ces using 10- Operating area - 3600 m2. :
cal feed ,Frame - steel;fencing structu-:

Istock) Ires - light concrete panels I

1988

100%

2. IRepair work
: shop
I
I
I
I
I
I
I
I
I,,
I

It is used for maintenance and
routine repair of GPP process
equipment.Building of 24.6x
49.0 m dimensions and 7.0 m.
height.
cubic content - 8189 m3.
Construction area - 1203 m2.
Frame - steel.

"
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------------------------------------------------------------------------------

'%;,,-~

~
~

Nos. Description Technical characteristics

I
I
I
I

units I Q-ty
I
I
I
I
I
I
I
I
I
I

IComple-
ltion of
lconst- !Notes
Iruction
1-------
1% of de
I velop- I
I ment l

------------------------------------------------------------------------------
IFencing constructures - wall :
imetal three-layered panels with
:mineral wool heat insulation.
:Workshop is provided with 6
lmetal cutting machine tools,
ibalancing machine,welding and
Iblacksmith equipment as well
las with auxiliary and load
ilifting equipment (3 under
lrunning electric cranes
:Q=5.0 tf.) ,required for
:above mentioned repair of
:GPP process equipment.
I
I

IConcrete ground of 49x25 m for
loutside works adjoins to
lrepair workshop.
:building.

------------------------------------------------------------------------------

•

3. :storage for lone-story building.Dimensions
lhighly infla- in plan 18.8x6.6 m.
lmable liquids Height - 4.5 m.
I Cubic content - 560 m3.
: construction area - 125 m2.
i Frame - steel.
I Fencing constructions - light
I concrete panels.

•

_11-
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•
I
I
I
I

Nos.: Description
I I

I
I
I
I
I
I
I
I
I

4. IShed for
: cylinders
I
I
I

•
Technical characteristics

lone-story building
:Dimensions in plan - 4.0x2.0 m
IHeight - 2.1 m
ICubic content - 16.8 m3
:Construction area - 8.0 m2
IFrame - reinforced concrete
:posts - piles
IFencing structures - asbestos
icement sheeting of corrugated
lprofile

lComple
ltion of

units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
l velop-
1 ment

1988

100%

•

5. lMethanole
istorage
I
I
I
I
I
I

ITank V=25 m3
IPump
lrnstalled power
ITotal weight of equipment
I
I

pes. 1

pes. :
kW I

t I
I
I
I

2 I
I

1 I
I

22 1

4.1371
I
I

_11-

~
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6. ILong term IEarth-sheltered buildings
lstorage faci-IDimentions in plan 24.6x19.4 m
llity (storage 1Height - 4.0 m.
iarea 400 m2) ICubic content - 1908 m3
1 IConstruction area - 500 m2
: lconstructions - monolithic
I lreinforced concrete
I I
I I

_11-
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-.....-/

.~
~

Nos.! Description Technical characteristics

Icomple-
. Ition of

Units! Q-ty lconst- !Notes
ruction

% of de
velop- i
ment I

------------------------------------------------------------------------------
7. IEthylene gIY-IIt is designed for storage of I

leal storage lethylene glycole in containers:
: I (drums of 200 I.capacity each) I
: lIt is arch type building :
: lof 15.0x30.0 m ,provided :
: with overhead electrical crane:
\ crane of 3.2 tf.lifting capa- :
: city. Cubic content - 5300 m3 l
: Construction area - 450 m2. :
: Skin - roofing steel sheets on:
: batten. :
: Heat insulation - mineral wool:
: plates. I

------------------------------------------------------------------------------

•

8. Air compres
sor building

Inside the building:
Air compressor
capacity
Discharge pressure
Motor power
Total weight of compressors
Air dehydration unit, dew point
Installed power
One-story building
Dimensions in plan
Height - 7.2 rn
Cubic content - 1415 rn3
Construction area -196.6 m2

•

I
I

pes. I
rn3/min

MPa
kW

t
C

kW

2
20
0.8
132
11. 4
-70
43.5

i
I
I
I
I
I
I
I
I
I

34
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Nos. Description Technical characteristics

I
I

I I
I I
unitsl

I
I
I
I
I
I
I
I
I
I

IComple- I
Ition of I

Q-ty lconst- INotes
lruction I
1------- I
1% of de-l
I velop- I
I ment I

lFrame - steel I
IFencing structures - wall metal
Ithree-layered panels with mi- I
:neral wool heat insulation. :
IAt outside area: :
lAir collector V=25 m3 : pes.! 7
iTotal weight of equipment I
Iwithout compressors I t 132.335
I I
I I

1988

100%

(
I
I
I
I
I
I

onl
I
I

wooll
I
I
I
I

sto-llt is designed for storage of
larticles and materials for
:operation and repair of GPP
Iequipment.
lIt is arch type building
lof 15.0x30.0 m,
Iprovided with underunning
:electrical crane of 3.2 tf.
I lifting capacity
icubic content - 5300 m3.
IConstruction area - 450 m2.
lSkin - roofing steel sheets
: batten.
IHeat insulation - mineral
:plate.
I
I

:Material
lrage.
III stage
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

9.

---.,...
t~

~
~
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8 1.1.GUBKINSKY GPP I and II Stages

IV.Power" Facilities

Nos.! Description Technical characteristics

1 stage

IComple- ,
ltion of

units! Q-ty lconst- !Notes
Iruction1 _

I
1% of de-
l velop-
I ment

•

1. External :Substation with two 220/10 kV
power supply/transformers of

1100 MVA each with split
'winding on the side of 10 kV.
Oil switches are provided on
the side of 220 kV.
Substation of 220/10 kV is
connected to 220 kV buses
of 500/220/110 kV sUbstation
in Tarko-Sale by
two 220 kV air lines on
metal supports.The length of
each air line is 2.5 km.
The following communication

lchannels are provided:
1- high frequency communication
: channel between 220/10 kV
: substation of Gubkinsky GPP
: and substation in Tarko-Sale
:- one remote control channel
: between Muravlenkovskaya
: and Tarko-Sale substations
: (distance is 130 km);

•

1988

100%
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-------------------------------------------------------------------------------

•
Comple
tion of
const
ruction

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics units Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-I
velop- I
ment 1

-------_~_---------------------------------------------------------------------

1- three communication channelsl
: between Muravlenkovskaya and!
: Tarko-Sale substations I
I I
I I

------------------------------------------------------------------------

.-.....-
(""~

cr1
~

2. Indoor
gear

switch: 10 kV switchgear for I and II :
:Stages of Gubkinsky GPP is 10
lcated inside the building.
lone-story building.
'Dimensions in plan - 72.6x
x12.6 m.
Height - 6.5 m.
Cubic content - 5946 m3.
Construction area - 914 m2
Frame- steel
Fencing structures - wall
light concrete panels.
Complete 10 kV switchgear
consists of 6 sections.Rated I

current of collecting buses ofl
sections 1-4 is 3200 A. I

lEach of 4 sections of collec- :
lting buses of 10 kV switchgearl
lis connected to its semiwinding
lof 220/10 kV (50 MVA) trans- :
lformers. :

_11-
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•
Nos. Description Technical characteristics

I
I
I
I

Unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- 'Notes
ruction

% of de
velop
ment

•

-------------------------------------------------------------------------------
11-4 sections of 10 kV switch
Igear consists of 59 cabinets,
: including:
-cabinets with switches

(interrupting current -40kA)
-30 pes.

- cabinets for connection of
outgoing cables - 8 pes. I

- cabinets with voltage trans-l
formers - 8 pes.

- cabinets with isolators
10 pes.

- cabinets with transformers
for the needs of indoor
switchgear - 2 pes.

- cabinet with low voltage
devices - 1 pc.

8 synchronous drives of
12.5 MW each are fed from
10 kV buses of sections 1-4.
8 reactors for 1000 A current
with 0.56 ohm resistance are
installed in the building of
10 kV indoor switchgear for
start up of these drives.

•
38
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-------------------------------------------------------------------------------

•
Nos. Description Technical characteristics

I
I
I
I

:Units,
I
I
I
I
I
I,
I
I

Q-ty

'Comple
tion of
const
ruction

% of de
velop
ment

I
I,
I
Notes

...
~

\~~
r:~

\;J

--------------------------------------------------------------------------
:5-6 sections of 10 kV switch
1gear are connected through
Icurrent-limitting reactors
(current-1600 A,resistance 
0.14 Ohm) to 1 and 4 sections
of collecting 10 kV buses.
Rated current of collecting
buses of 5-6 sections makes
up 1600 A.5-6 sections of
switchgear consist of 31 ca
binets,including:

I-cabinets with switches
(interrupting current 
31.5 kA) - 22 pes.

-cabinet with isolator - 1pc.
-cabinets with voltage trans-

formers - 4 pes.
-cabinets for cable connec-
tion - 4 pes.

4 syncronous motors of 6.3 MW
power each,2 induction motors
of 800 kW power each,transfor
mer substations of 10/0.4 kV
are connected to 10 kV buses
of 5-6 sections.
10 kV switchgear is cople-
ted with 2 sets for compensa-l
tion of capacitive currents .
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I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

DC board, consisting of 3 pa
nels and relay board,consis
ting of 4 panels are provided
in indoor switchgear.
220 V accumulator battery with
1 hour capacity of 296 ampere
hours is located in indoor
switchgear.
Accumulator battery is comple-l
ted with 2 chargers-rechargers:
Information measuring system :
for power supply control is :
also provided. I

Comple
tion of

Units! Q-ty iconst- !Notes
ruction

% of de
velop
ment

40

•

3. Outdoor
supply
systems

powerlFor power supply of 0.4 kV
lusers of Gubkinsky GPP auxi
lliary zone,? transformer sub
lstations of 10/0.4 kV are pro
Ivided.
:Transformer substation No.4
I includes:
1- 2 10 kV/0.4 kV oil trans-
: formers of 1000 kVA power; I

1- 2 10 kV input cabinets withl
I fuse and isolator; I

•

_11-
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-------------------------------------------------------------------------------

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

lcomple- I
:tion of 1

units! Q-ty Iconst- 1Notes
Iruction 1

1------- I
1% of de-l
1 velop- I

1 ment I

-------------------------------------------------------------------------------

I
I

froml
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1- 2 0.4 kV input cabinets I
1 from power transformers with!
I circuit-breaker,current I
I transformers,ammeter,volt- I

: meter,alarm;
:- 1 0.4 kV cabinet with
: sectionalizer;
1- 2 cabinets with 7 feeder

circuit-breakers;current
transformer and ammeter are
installed at each feeder.

Transformer substation No.5 in
box module of 9x6 m includes:
-2 10/0.4 kV oil transformers
of 1000 kVA power each;

1-2 10 kV input cabinets
with fuse and isolator;

-2 0.4 kV input cabinets
power transformers with
circuit-breaker,current
transformers,ammeter,volt
meter,alarm;

- 1 0.4 kV cabinet with
sectionalizer and 20 feeder
circuit-breakers;current
transformer and ammeter are
installed at each feeder;

.,,~~~,<,

~._}
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Nos. Description Technical characteristics

I
I

I I
I I
IUnitsl Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

Comple-
tion of
const- jNotes
ruction

% of de
velop
ment

•

-------------------------------------------------------------------------------
1-2 controlled 380 V capaci
: tors of 300 kVA power;
:-~ ]80 V distributing sta-
: ti on:; wi t:h 4 feeder cireui t
: I) r. (~ ,\ ken; .
: 'I',-an:; former substation No. G in:
lbox module of 9x3 m,includes: :
1-2 10/0.4 kV oil transformers'
lof 250 kVA power each;
:-2 10 kV input cabinets with
: fuse and isolator;
:-2 0.4 kV input cabinets
: with circuit-breaker,current

transformers, ammeter,voltme
ter,alarm;

-1 0.4 kV cabinet with sec
tionalizer and 12 feeder
circuit-breakers;current
transformer and ammeter are
installed at each feeder;

-2 controlled 38 V capacitors
of 100 kVA power.

Transformer substation No.7 in
box module of 9x6 m with 2 10/
0.4 kV transformers of 630 kVA
power each. The rest electrical
equipment is similar to trans
former substation No.5.

•
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-------------------------------------------------------------------------------

•
I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

Unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- INotes
ruction

% of de
velop
ment

"---'

~--.J

--------------------------------------------------------------------------
ITransformer sUbstation No.8
land transformer station No.9
lof outside unit. Each one
: includes:
1-1 10/0.4 kV transformer of
I 160 kVA power;
-10 kV isolator;0.4 kV cabinet
with 4 circuit breakers.

Transformer substation No.10
with 2 10/0.4 kV transformers
of 630 kVA power.The rest
electrical equipment is simi-

,lar to transformer substation
No.3.
Diesel power station is provi
ded'in box module of 12.5x3 m
for emergency power supply.It
includes:
-diesel electric automatically
controlled unit of 630 kW
power,0.4 kV voltage with
radiator cooling system;

-distributing board with 2
circuit-breakers for 600 A
current;

-distribiting board with 8
circuit-breakers for 16 A
current.
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I
I

NoS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

lcomple
ltion of

units! Q-ty Iconst- !Notes
Iruction
1 -
I
1% of de-
I velop-
I ment

-------------------------------------------------------------------------------
10 and 0.4 kV cable systems
within plant site of I and II
stages are installed along
cable constructions on racks
and in cable trenches.
Cable :
-10 kV power cable-16.3kmi
-power cable up to 1 kV -

I 33.5 kmi
-control cable - 21.5 km.
4 floodlighting masts are pro
vided for outdoor lighting.
1 lighting fixture with xenon
lamp of 20 kW power and
8 floodlights with incandes

Icent lamp of 1000 Ware ins
ltalled at each of them.
ILighting,grounding and
I lightning protection are pro
Ivided in all buildings and at
loutdoor units.

-----------------------------------------------------------------------------

•

4. :Outdoor power
Isystems.
ill stage
I
I
I
I
I
I

10 and 0.4 kV cables are ins
talled along cable constructi
ons on racks.
Cable:
-10 kV power cable - 9.3 km
-0.4 kV power cable - 9.7 km

•
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•
I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

:Comple- I
Ition of I

units I Q-ty Iconst- INotes
lruction I
1------- I
1% of de-l
I velop- I
I ment I

-control cable - 10 km.
2 floodlighing masts are pro
vided for outdoor lighting.
1 lighting fixture with xenon

----.....

~
~

-------------------------------------------------------------------------------
I
I
1,,,,
I

lamp of 20 kW power and :
8 floodlights with incandescent
lamp of 1000 Ware installed :
at each of them. :
Lighting,grounding and light- :
ning protection are provided :
in all buildings and outdoor :

,units. :
:comlete transformer substationl
:No.1 (No.2,No.3) includes: :
:-2 oil transformers of 1000 kVA
Ipower, 10/0.4 kV voltage each;
1-2 input cabinets of high vol-
I tage with fuse and isolator;
:-2 input cabinets of low vol-
I tage with circuit-breaker,
I current transformer, ammeter,
: voltmeter, alarm;
1-10.4 kV cabinet with sectio
: nalizer and 2 feeder circuit
: breakers;
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Comple
tion of
const
ruction

--~
~o I

I
I
I

Nos.l Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I
Iunits l Q-ty
I
I
I
I
I
I
I
I
I
I

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- I
ment I

-------------------------------------------------------------------------------
-2 0.4 kV cabinets with 6
feeder circuit-breakers each;
current transformers, ammeters
are provided at all low vol
tage feeders.

Control stations boards- 20pcs
Total number of panels -121pcs

•

0.4 kV capacitors -8 pes.
Tatal power - 2160 kVA.
Electrical equipment:
- distributing station for 10

circuit-breakers - 5 pes.
- lighting board for 12

circuit-breakers - 2 pes.
Within unit area cable is ins
talled on electrical racks and
on those, combined with pipe
racks.In electrical in CCR it
is installed in cable channels
and in operator room- in false
floor.
Cable:
-power cable up to 1 kV 

35.0 km

•

cables
for
feeding

46
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•
I
I
I
I

Nos.l Description
I
I
I
I
I
I
I
I
I
I

•
Technical characteristics

I-control cable - 20.0 km
-wire 0.66 kV - 3.0 km
-flexible bare copper wire for
grounding - 50 kg.

I
I
I
I I

Iunits I Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- iNotes
ruction

% of de
velop
ment

lof 0.4kV
lelectri
leal re
lceivers
lof gas
Icondi
ltioning
lunit
INo.1
I
I

•
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1.1.GUBKINSKY GPP I and II Stages
V.Transport and Communicatin Facilities.

Nos.! Description Technical characteristics

IComple
Ition of

Units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
I velop-
I ment

48

•

1. Garage buil
ding

CUbkinsky GPP.I Construction stage.

iIt is provided for automobiles:
Imaintenance and routine repair '
I
I

IConsists of indoor parking for
15 automobiles, preventive main
ltenance for 2 posts,section
'for battery repair and charge,
indoor automobile washing,per
sonnel rooms.It is one-story
building of 73.0x12.8 m dimen
sions in plan.
Height - 4.5 m.
cubic content - 4204 m.
Construction area - 934 m2.
Frame - steel
Fencing constructions - wall
metal three-layered panels
with mineral wool heat insula-

,tion.The building is provided
lwith required equipment for
labove for above mentioned
Iservices.

•

1988

100%

•
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•
Nos. i Description

2. IParking with
lair heating
I
I
I
I
I
I
I
I
I
I
I
I
I
I

J. :lIeated
storage

•
Technical characteristics

lIt is provided to make the I
lstart-up of auto drives easier
lin winter time.The parking I
lconsists of outdoor concrete I
:platform of 12x54 m for 15 :
:autos,radiator chamber and airl
lduct from which hot air is :
lsupplied under auto drives. 1
I I
I I

It is provided for heated
storage of equipment supplied
by manufactures.This is an
arch type building of 15x60 m,
provided with 2 electrical
underruning cranes of 3.2 tf.
lifting capacity.
Cubic content - 10600 m3
Construction area - 900 m2
Skin - roofing steel sheets
on batten
Heat insulation - mineral wool
plates.

lcomple
ltion of

units! Q-ty lconst- !Notes
Iruction
:-------
1% of de
I velop
: ment

_11-

_"-

..

•
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Nos. I Description
I
I
I
I
I
I
I
I
I
I

4. INon-heated
Istorage
I
I
I
I
I
I
I
I
I

Technical characteristics

It is provided for indoor
storage of equipment,supplied
by manufacturers,which does
not require heated storage.
This is arch type building of
15x60 m,provided with 2 elect
rical underruning cranes of
3.2 tf. lifting capacity.
Cubic content - 10600 m3
Construction area - 900 m2
Skin - roofing steel sheets
on batten.
Heat insulation - mineral wool
plates.

Comple
tion of

units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

_11-

5. Ground for
equipment

lIt is provided for outdoor
lstorage of equipment supplied
lby manufactures.
IThe ground is concrete one of
\60X66 m.

_11-

•

6. lPassage way
I
I
I
I
I
I
I
I

IBox-shaped module - frameless I
:Dimensions in plan - 15.0x3.0ml
IHeight - 2.6 m I
IConstruction area·- 45 m2 I
ICubic content - 117 m3 I

•

_11-
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•
Nos. Oeser iption

•
Technical characteristics

IFencing constructions - three-:
I layered metal panels with mi- I
lneral wool heat insulation 1
I I
I I

I
I
I
I

units I Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- INotes
ruction

% of de
velop
ment

•

:..~

,~j

t~

~

7. IFire station
: building
I
I
I

8. !Gas testing
chamber

ITwo-story building
:Dimensions in plan - 16.5x
183.5 m
'Cubic content - 11450 m3
Construction area - 1377 m2
Usefull area for 70 persons 
1300 m2
Frame - steel
Fencing constructions - light
concrete panels

lOne-story building I
IDimensions in plan -13.0x19.0ml
IHeight - 3.6 m
ICubic content - 890 m3
lconstruction area - 247 m2
IFrame - steel
IFencing constructions - light
lconcrete panels

_11-

_11-
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I
I
I

Nos. I Description
I,
I
I
I
I
I
I
I
I

Technical characteristics

comple-
. . tion of

Units! Q-ty lconst- lNotes
ruction

% of de
velop
ment

--------------------------------------------------------------------------------
9. : Fencing

I
I
I,
I,
I
I

ILength - 500 m
IHeight - 2.0 m
:constructions - steel grid on
ireinforced concrete posts
I
I

_11-

-------------------------------------------------------------------------------
10. iExternal com-IRadio and relay communication: set

:munication 'system consists of two termi- I
: nal stations for 24 channels I
: in 150-170 Mhz frequency range:
i in complete with power sour- I
: ces,antennas installed on I
: masts (mast height - 45 m), I
: installation cable,instrumentsl
: and tools. I
I I
I I

1 _11-

------------------------------------------------------------------------------

•

11. IAutomatic
fire alarm
device

IReceiving monitoring fire
19uard instrument for connec
Ition of 50 alarm loops.It
:provides operation with auto-
matic fire detectors coming
into action on heat,smoke, I

flame,as well as with break-l
glass detectors. Provides pos-:

sibility of automatic fire I
fighting system switch on and I

•

_"-
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• •
--------------------------------------------------------------------------------

•
Nos. i Description Technical characteristics

Comple
tion of

Units! Q-ty lconst- !Notes
ruction

% of de
velop- I

ment I
--------------------------------------------------------------------------------

shut down of process equipmentl
and ventilation from a signal :
coming from actuated fire de- :
tor.It is possible to connect: set! 1
from 10 to 50 detectors to loop
- 10x2 telephone cable with : km ! 8.0

copper core of 0.5 mm diame-:
ter in polyvinyl chloride I
sheathing; :

- control cable with copper : km ! 5.0
I cores of 1.5 mm2 cross-sec- :
: tion with insulation and :
: sheathing of polyvinyl chlo-:
I ride plastic, 4 cores; :
:- set of cable boxes for cable:
: installation. : set! 1
I I
I I

------------------------------------------------------------------------------

-"'"-~~",,~.

\;:"'~•.. '".. "-'-"-...J

~
'"

" "'>""".
~

12. ilntrasite :Equipment of coordinated type !1 set
Icommunicationlautomatic exhange
Inetworks lof 100 numbers capacity
: lwith possibility to increase
: lcapacity up to 300 numbers for
: lconnection of users of next
: lconstruction stages,provided
: lwith phones.

_11-
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--------------------------------------------------------------------------------
Comple
tion of
const
ruction

--t:::?
\J ~'
..~

Nos. Description Technical characteristics units Q-ty

J
I
J
I
INotes
I
J

------- I
% of de-I
velop- I
ment I

--------------------------------------------------------------------------------

1

1

7.5

1.5

set

set

km

km

1 set l1- sparkproof adapter for con
I nection of 50 users of
I exchange, located in

explosion hazardous zones,in
complete with 24 V power
source;

- power supply unit for auto
matic exchange, consisting
of rectifiers, automatic de
vices unit, board devices
and accumulator batteriesI

I
I
:- equipmment of broadcasting
I radio center of 1 kW power,
IWhich switches on amplifiers
land switching centers, radio I

lreceiver of external programs,l
lmicrophones, antennas for I
lreception of different bands I
1-10X2 telephone cable with :
I copper core of 0.5 mm dia in :
I polyvinyl chlorode sheathing I
l- cable of sparkproof 10x2 I
I telephone network with cop- I
I per core of 0.5 mm diameter I
I in polyvinyl chloride I
: sheathing; I

• •
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--------------------------------------------------------------------------------

•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

IComple
ltion of

units! Q-ty Iconst- !Notes
lruction
1-------
1% of de
I velop
: ment

--~

~
x.~."'···lJ'

'~
~

----------------~---------------------------------------------------------------
I-cable for radio installation! km ! 1.2
land paging with 2 copper
Icores of 1.2 mm diameter,
:armoured and sheathed with
lsteel tape;
1- control cable with 4 copper
: cores of 1.5 mm2 cross-sec
: tion, insulation and
\ sheathing of polyvinyl chlo-! km ! 3.0
: ride plastic;
1- primary electrical quartz ! set l 1

clock with possibility of
connection of up to 50
secondary electrical clocks,
with power supply unit;

- loudspeaking communication ! set! 2
device for arrangement of
meetings and dispatching
loudspeaking communication
of 10 users capacity;

- amplifier of 100 W capacity ! set! 1
for paging arrangement in
complete with microphone de-
vice,up to 10 loudspeakers,
power supply unit;
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I
I
I
I

NOs.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I
:Units
I
I
I
I
I
I
I
I
I
I

IComple
ltion of

Q-ty Iconst- INotes
ruction

% of de
velop
ment

•

13. :Fire alarm
Iautomatic
I devic(~

1- switchboard for dispatcher I set I 1
: prompt communication of up I
: to 25 users capacity; :
:- switchboard for manager : set i 1
: prompt communication with up:
: to 60 users connection; :
1- switchboard for prompt com- I set ~ 1
: munication of fire station :
l duty operator with connec- I
: tion of up to 20 users :

II stage

Receivong monitoring instru- ! set i 1
ment for fire and guard alarm
up to 50 loops.
Telephone cable with copper ! km 19.65
cores of 0.5 mm diameter in
polyvinyl chloride sheathing
of 10x2 capacity

,control cable with 4 copper ! km I 1.8
Icores of 1.5 mm2 cross-section
lwith insulation and sheathing
lof polyvinyl chloride
IGeneral purpose power cable I km I 0.5
lwith copper core of 1 mm2
Icross-section

•
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•
Nos.! Description

•
Technical characteristics

Comple
tion of

units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

•

-"<'-""'=~".~:.

14. iIntrasite ITelephone cable with copper ! km
Icommunicationlcores of 0.5 mm diameter
sytems lin polyvinyl chloride shea

:thing,of 10 pairs capacity.
IControl cable with up to 4 ! km
Icopper cores of 0.75 mm2 cross
:section,with polyvinyl chlo-
iride insulation and sheathing
IThe same,with cores cross-sec-
:tion of 1.5 mm2 : km
I I
I I
I I
I I

ICable for radio installation I km
lwith 2 copper cores of 1.2 mm I
Idiameter,armoured and sheathedi
lwith steel tape. :
IAmplifier of 100 W power for ! set
lpaging arrangement in complete
lwith microphone and up to 10
lloudspeakers,power supply unit
:control cable with 4 copper ! km
Icores of 1.5 mm2 cross-section
Iwith polyvinyl chloride shea
Ithing and insulation
I
I

1.3

0.35

I
I
I
I

0.100

0.600

1

2600

_11_
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Nos. I Description
I
I
I
I
I
I
I
I
I
I

15. IFencing of
lthe site
I
I
I
I
I
I
I
I

Technical characteristics

Length - 500 m
Height - 2.0 m
Constructions - steel grid
on reinforced concrete posts

•

ICornple- I
ltion of I

units! Q-ty Iconst- INotes
lruction I
1------- I
I % of de-I
I velop- I
I ment I

_11-
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• •
1.1.GUHKINSKY GPP

VI.External nctworks and facilitics for water,heat and gas supply and sewarage.

•

Nos. Description Technical characteristics

I stage

I
I
I
I
:Units
I
I
I
I
I
I
I
I
I
I

Comple
tion of

Q-ty iconst- !Notes
ruction

% of de
velop
ment

--~

1. !Boiler house iModular boiler house with 3 I
isteam gas and fuel oil boilersi
ITotal steam generating capaci-l
lty - 48 t./hr.Fuel - natural I
19as.Boiler house includes: I
:- production building of 12x :
I 36 m,of 8.4 m height :
:- box-shaped module of person-:
I nel rooms of 3.26x12.25 m, I

: of 3.985 m height
:- section for heat carrier
: heating - outdoor area of
: 9x14 m
1- module for wet salt storage
- two chimneys of 1000 mm dia-

meter of 32.11 m height
Box-shaped module of personnel
rooms is joined with boiler
house by link building of
3x3.26 m.

1998

100%
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~
~

Nos. l Description Technical characteristics

Comple
tion of

units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

•

-------------------------------------------------------------------------------
lone-story modular frameless
Ibuilding.Fencing constructi
Ions - metal three-layered pa
lnels with mineral wool heat
I insulation.
Cubic content - 4100 m3
Construction area - 542 m2.
Main building of boiler house:
- steam boiler of 16 t/hr ca- : pes.! 3

pacity,P=1.4 MPa I
- modular cast iron economiserl pes.! 3

F of heating=330.4 m2 I
- reducing unit package I pes.! 1

Q=60 t/hr,P1/P2=14/6 :
- fan Q=14650 m3/hr, : pes.! 3

H=278 mm H20,N= kW I
- smoke exhauster Q=27650 m3/hr pes. ! 3

H= 276 mm H20.N=45 kW I
- feed pump Q=38 m3/hr,H=198 m\ pcs.~ 3

N=40 kW I
- deaeration head Q=50 t/hr I pes.: 2
- deaeration tank of 15 m3 I pes. I 2
- separator of constant I pes.! 1

purging of 300 mm I
- heat exchanger Q=20-40 t/hr,l pes.! 2

F of heating = 5 m3 I

•
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-------------------------------------------------------------------------------

Comple
tion of
const
ruction

Nos. Description Technical characteristics units! Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- I
ment i

-------------------------------------------------------------------------------

pes. I 2
I
I

pes. I 2
I
I

pes. : 3
I
I
I
I

pes. : 2
I
I

pes. I 2
I
I

pes. I 4
I
I

pes. : 1
I
I

pes. I 1

Q=2 Om3 /hr, i
I
I

Q=38m3/hr, :
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I

m3/hrl
I
I
I
I

- centrifugal pump
H=18 m,N=2.2 kW

- centrifugal pump
H=44 m, N=l1 kW

- ionite filter of 1500 mm
diameter

- salt dissolving drum of
1000 mm diameter

- metering pump Q=100 l/hr,
H=100 m,N=O.25 kW

Equipment for heat carrier
heating section:
- steam and water heater

F of heating = 53.9 m2
- water-to-water heater

F of heating = 20.3 m2
- centrifugal pump Q=200

H=95 m,N=80 kW.

-------------------------------------------------------------------------------
2. : Compressed

igas heat
:recovery unit
I
I
I
I
I
I

This unit is designed for heat:
carrier generation with para- :
meters of 120-70 oC and 150- I
-100 oC. I
It is installed at outdoor I
ground of compressor building. I

1988

100%

~
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,,
I
I

Nos.\ Description
I,
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I
\Units\ Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- INotes
ruction

% of de
velop
ment

pes. 0 3

pes. 2

pes. 2

pes. 1

pes. 1

pes. 4

-------------------------------------------------------------------------------
Pumping equipment is located
inside compressor building.
Main equipment: I

- centrifugal pump Q=90 m3/hr, i
H=O.85 MPa,N=45 kW I

- centrifugal pump Q=120 m3/hrl
H=O.65 MPa,N=40 kW :

'- vertical tank of 50 m3 capa-:
citY,P=1.0 MPa I

- steam-to-water heat exchan- i
ger F of heating =53 m2 :

- water-to-water heat exchan- I
ger F of heating = 56 m2 i

- plate heat exchanger i
F of heating = 648 m2, i
Pn.=4.0 MPa :

- shell and tUbe heat exchan- i
ger F of heating=778 m2, 'I
Pn.=7.5 MPa I pcs.l 2

I
I

-------------------------------------------------------------------------------

•

3. !Heat carrier lIt is designed for compressed
heating unit :gas heat recovery unit backup

loutside ground of 12.5x12.5 m
IMain equipment:
:- cylindrical vertical tube
: furnace of 15.12 MW

•

pes. 1 design

62

•



•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

•
Technical characteristics

II Stage

I
I
I
I

: units
I
I
I
I
I
I
I
I
I
I

Comple- I
tion of I

Q-ty iconst- INotes
ruction I
------- I
% of de-:
velop- I
ment I

•

4. Icompressed Isimilar to No.2
19as heat :
:recovery unit:
I I
I I

4a. iHeat carrier iSimilar to No.3
lheating unit i
I I
I I

1989

100%

design

.~

\'7
~
~

1- IPump house IGubkinsky GPP I and II Stages: I 1989::> • I

Ifar II.Portable water I I
I I

Ipartable and I supply pumps: I I 100%I I I

!pracess water: capacity - 90 m3/hr. I I
I I

Isupply I head - 0.45 MPa I pes. 3 (2+1) :I I
I I I I
I I I I
I 12.Process water supply pumps: I I
I , , I

capacity - 90 m3/hr I I
I I

head - 0.85 MPa I pes. 2 (1+1) II
I I
I I

Prefabricated box-shaped I I
I I

module of I2.7x3.2x4.0 (h) m I I
I I

Automatic operation mode. I I
I I
I I I
I I I
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Nos. Description Technical characteristics

I
I
I
I

Unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

IComple-
tion of
const- lNotes
ruction

% of de
velop
ment

6. IWater defer- icapacity - 400 m3/day
:rization unitlPrefabricated box-shaped mo-
l :dule of 15.22x3.2x4 (h)
: :Automatic operation mode.
I I
I I

pes 1 _11-

7. IFire
1pump
I
I
I
I
I
I
I
I

fighting:2 pumps (1+1)
house lcapacity - 630 m3/hr

lhead - 0.9 MPa
IAutomatic operation mode.
I
I
I
I

pes. 1 _11-

8. : Tanks for
lfire water
Istorage
I
I
I
I

:8teel vertical tanks with
lheating and heat insulation
:V=1000 m3
:V;:200 m3
I
I

I
I
I
I

pes. :
pes. :

I
I

2
2

_It_

•

9. lTanks for IThe same
lportable IV;:300 m3
\water storage \
I I
I I
I I
I I

•

pes.:
I
I
I
I
I
I
I
I

2 _It_
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•
Nos.! Description

•
Technical characteristics

Comple
tion of

Units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

•

10.iWater intake 11.Pump house
from artesianlcapacity - 40 m3/hr.
well lhead - 0.75 MPa

IPrefabricated box-shaped
Imodule of 2.95x2.95x2.86 (h) m
IAutomatic operation mode
I
I

12.Artesian well of 426 mm dia-
I meter/depth of bottom hole -i
I 152 m i
I I
I I

pes. I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

pes. :
I
I

7

7

_11_

--r-'
\

-...J
~

11. ISewage pump
Istation of
Isanitary
:effluents
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Capacity - 16 m3/hr
Head - 0.3 MPa
Depth of supplying collector 
4.25 m
-above ground part:
prefabricated box-shaped mo
dule of 3.23x3.22x2.83 (h) m

- undeground part:
diameter - 1420 mm
H=6.5 m

ventilation container module.

pes.:
I
I
I
I
I

7 _11-
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~
d Nos. Description Technical characteristics

I
I
I
I

Units: Q-ty
I
I
I
I
I
I
I
I
I
I

IComple- :
Ition of I
Iconst- INotes
lruction I
1------- I:% of de-l
: velop- :
I ment I

12. IPump station
lof salt con
:taining ef-
I flu(mmts
I
I
I
I

13 . : Pump station
lof treated
leffluents
I
I

\The same. :
lEmbedded part of construction-:
Irectangular steel modules I
lDimensions in plan - 0.9xl.15m/
lDepth - 2.8 m :
I I
I I

Isimilar to No.ll
I
I
I
I
I
I

pes.

pes. I
I
I
I
I
I
I

1

1

_11-

_11-

•

14. iPurification /l.Prefabricated box-shaped I pes.
I facilities oflmodule of 12x3.8x5 (h) m.
I industrial /Additional treatment of efflu
land rainwaterlents,capacity - 400 m3/day.
leffluents :2.Two open slime pits,each of
: 10x15x1 (h) m.
: 3. steel,horisontal,underground I pes.
I heat insulated tank for
I entrained oil products of
I 12.5 m3 with 1 sUbmerged
I pump of 40 m3/hr capacity,
I 0.35 MPa.head
I 4.Drainage tank V=25 m3, I pes.
I similar to p.3

•

1

1

1

_11-
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-------------------------------------------------------------------------------

•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

IComple- I
ltion of I

units! Q-ty Iconst- INotes
lruction I1 - I
I I

1% of de-l
: velop- 1
: ment :

-------------------------------------------------------------------------------
15.steel,vertical,above ground, I
I heated, heat insulated static:
: settling tank of 700 m3 ca- :
: pacity I
16.Accumulating tank of :
l V=5000 m3,similar to p.5 :
I I
I I

pes.:
I
I
I
I
I
I
I
I

pes. :
I
I

3

2

-------------------------------------------------------------------------------
15. :Slime drying :2 pits.each of 15x15x1 (h) m.

lbeds :

_11-

--------------------------------------------------------------------------

~~

t,~--.J

~.'".:'.~'-J""';'')
""-"'~

16.iPump station
of treated
effluents

Capacity - 120 m3jhr
Head - 1.65 MPa,pumps:2 opera
ting and 1 stand-by
Prefabricated box-shaped
module 12x6x5.4 (h) m.
Automatic operation mode.
One-story building
Dimensions in plan of 12.4x
6.4 m
Height - 4.2 m
Cubic content - 333 m3
Construction area - 79 m2
Frame -steel
Fencing constructions - wall
metal three-layered panels
with mineral heat insulation

pes. 1 _11-
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-------------------------------------------------------------------------------
---~
~,J

Nos. Description Technical characteristics

IComple- I
Ition of I

units! Q-ty lconst- INotes
lruction I
1------- I
\ % of de-\
I velop- I
I ment I

-------------------------------------------------------------------------------

•

17. ~Sewage pump :2 pumps (1+1) of explosion
station of lproof design.
induutrial :capacity - 90 m3/hr.
and rainwater:llead - 0.5 MPa
effluents I

? (1+1) auxiliary pumps of
explosion proof design.
Capacity - 7.2 m3/hr
Head - 0.6 MPa
J prefabricated box-shaped
modules:
1.board room of 3x3x3 (h)
2.receiving tank

,aboveground part- JxJx3 (h) m
lunderground part- 3x3x6.64(h)m
IJ.computer hall:
lunderground part- 3x3x6.64(h)m
'above ground part-Jx3x3.5(h)m
Embedded part of construction:
Constructons-rectangular steel
modules
Dimensions in plan - 3.0x3.0 mi
Depth - 6.5 m :
Above ground part: :
Dimensions in plan - 3.0x3.0 m:
Height - 3.0 m I

•

pes. :
I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I

1 _11-
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-------------------------------------------------------------------------------

•
Nos.! Description Technical characteristics

Comple
tion of

units! Q-ty iconst- !Notes
ruction

% of de
velop
ment

-------------------------------------------------------------------------------
\constructions-steel three
llayered panels with mineral
lwool heat insulation
I
I

-------------------------------------------------------------------------------

..-
\~~
,~~["'"
'J"""Q,
\ "\.V"cJ

18. Isewage pump
:station of
: industrial
land rainwater
effluents

4 (3+1) main pumps: : pes.
Capacity - 280-500 m3/hr.
Head - 0.46 MPa
2 (1+1) auxiliary pumps of
explosion proof design.
Prefabricated sewage pump
station includes:
i.board room of 12x3x3.8 (h) m
2.steel underground tank of
3.4 m diameter,of 22.86m length

Depth of supplying sewer
I installation - 5 m.
3.Sewage pump station:

above ground part 
- 12x3x3.8 (h) m
underground part -
- 12x3x8.5 (h) m.

One-story building:
Dimensions in plan - 12.4x6.4m
Height - 4.2m
Cubic content - 333 m3
Construction area - 79 m2

1 _11-
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~

~)

~
~

I
I
I
I

NoS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

,
I
I
I

Unitsl Q-ty
I,,
I
I
I,,
I
I

Comple-
tion of
const- INotes
ruction

% of de
velop
ment

IFrame - steel
I Fencing constructions - steel
:metal three-layered panels
Iwith mineral wool heat insula
ltion
I
I

_11-400
220
1200
3000

600
2300

200
100

30
100

m
m
m
m
m
m
m
m
m
m

:steel pipes:
I
I

diameter - 50 mm
diameter - 80 mm
diameter - 100 mm
diameter - 150 mm
diameter - 200 mm
diameter - 250 mm
diameter - 300 mm
diameter - 350 mm
diameter - 400 mm
diameter - 500 mm

Highly reinforced insulation.
Depth of pipes installation
- 4.4 m.Outside fire fighting
of buildings is provided by

,fire hydrants.
IFire fighting of outdoor
lprocess units - by fire hyd
lrants and water guns (20 pes.)

19. IIntrasite
I I
I I

iindustrial :
land fire water
isupply system'
I
I
I
I

• •
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•
I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

•
Technical characteristics

I
I
I
I
:Units
I
I
I
I
I
I
I
I
I
I

comple
tion of

Q-ty iconst- !Notes
ruction

% of de
I velop
: ment

•

----~-.J

~

20. : Intrasite
Isanitary
lwater
supply system

IWater consumption - 170 l/sec.:
IMetal consumption of II stage :
:wells - 40 t. :
:Soils are water saturated. :
:Sand is dusty. :
lopen water discharge and :
ltrench fastening (partial) arel
lused. I
I I
I I
I I
I I

steel pipes.
conditions for pipes installa
tion are similar to No.19
dia~eter - 50 mm
diameter - 80 mm
diameter - 100 mm
diameter - 150 mm
diameter - 250 mm
diameter - 300 mm

idiameter - 350 mm
IMetal capacity of II stage
lwells - 10 t.
I
I
I
I

m
m
m
m
m
m
m

_11-

600
220
600
1000

90
150
300
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-------------------------------------------------------------------------------
Comple
tion of
const
ruction

~
~

I
I
I
I

Nos. i
I
I
I
I
I
I
I
1
I
I

Description Technical characteristics

I
I
I I
I I
lunitsl
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

Q-ty

I
I
I
I
iNotes
I
I

------- I
% of de-I
velop- :

I ment I
-------------------------------------------------------------------------------

21. ilntrasite :Depth of installation is from
iindustrial 13.6 tri 5 m.Installation con
land rainwaterlditions are similar to water
isewarage isupply systems.
: Isteel pipes with highly rein-
I forced insulation
: diameter - 100 mm
: diameter - 200 mm
: diameter - 250 mm
I diameter - 300 mm
i diameter - 400 mm
: diameter - 500 mm
i diameter - 600 mm
: ,Discharge cast iron pipes:
I diameter - 100
i diameter - 200
: diameter - 250
: diameter - 300
: diameter - 400
: Matal capacity of II stage
I ,wells makes up 200 t.
I I
I I

_II_ I
I
I
I
I
I
I
I
I
I
I

I 50
I

m I I
I I ,

m I 250 I ,
I I I

m I 50 I I
I I I

m I 100 I I
I I I

m I 100 I I
I I I

m I 30 I I
I I I

m I 20 I I
I I I

I

I

I

m 50 I I
I I I

m I 3200 I I
I I I

m I 600 I I
I I I

m I 1200 I I
I I I

m I 900 I ,
I I I

I
I
I
I
I
I

• •
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-----------------------------------------~-------------------------------------

I
I
I
I

Nos. i Description
I
I
I
I
I
I
I
I
I
1

Technical characteristics

Icomple
ltion of

Units! Q-ty lconst- !Notes
Iruction
1-------
l% of de
l velop
: ment

_11-

30
30
30
20

5.0

1300
500

t

m
m

5.5 m.:
are :
sytem. :
rein- :

I
I
i m
I m
: m
: m
I

IDepth is from 3.6 up to
IInstallation conditions
isimilar to water supply
iStecl pipes with highly
lforced insulation:
Idiameter - 150 mm
Idiameter - 200 mm
ldiameter - 350 mm
idiameter - 400 mm
IDischarge cast iron pipes
Idiameter - 150 mm
Idiameter - 200 mm
IMetal capacity of II stage
lsteel wells
I
I
I
I

22. : Intrasite
sanitary
sewarage

23. : Discha:t;'gc
isewer of
itreated
/effluents
I
I
I
I
I
I
I
I
I
I

lIt is made of steel pipes with
lhighly reinforced insulation,
iinstalled in ground at the
ldepth of 2.5 m in cushioning
I layer of 2 m.
IThe pipe of 150 mm diameter
lpartially runs through bog
lat the depth of 4 m. ! km
I
I

24.0

_11-

. -------..

,..[~'"
\,,~~
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~
~ Nos. Description Technical characteristics

I
I
I
I

Unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple- I

tion of
const- iNotes
ruction

% of de
velop
ment

24. :
I
I
I
I
I
I
I
I
I
I
I
I

Biological
treatment
station of
sanitary
effluents

capacity - 200 m3/day.Comp
letely prefabricated.

pes. 1 _11-

--------------------------------------------------------------~----------------

•

25. ISkid mounted
ltanks
I
I
I
I
I
I
I
I
I
I
I
I
I
I

consists of:
1. 4 steel tanks installed

above ground,heated,with
heat insulation ,V=10 m3

2. 1 pump of 10 m3/hr. capa
city and of 0.1 MPa head.

Prefabricated skid of 11.2x
3.12x3.24 (h) m.

•

_11-
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1.2. Gubkinsky GPP. III + IV Stages.

1. Construction Site Preparation.

•
I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

comple
tion of

units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

Gubkinsky GPP. 3d stage of Construction.

] . Felling Trees of cone-bearing and
broad-leaved species, up to
20m high, trunk dia. up to
0.2m

I
I
I
I
I
I

pes. : 7800
I
I

1990

100%

2. Peat removal: Peat, very rotten, extremely
from swamped: moistened, peat occurrence
areas : up to 2.0m deep

I
I

m3

I
I
I
I
12700
I
I

ditto

-(""",.:,;

~
--~

3. Soil addi- :
tion on sitel
for surface :
drainage I

I
I
I
I
1
1

Soil for addition is trans- :
fered from soil and artifici-l
al pits, produced by hydrau- I
lic filling. The thickness of:
soil addition does not exceed I
2. Om : m3

I
I

135000
i
1

ditto
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I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

Comple
tion of

Units! Q-ty iconst- !Notes
ruction

% of de
velop
ment

4. Internal mo-: Cross section-with shoulders,
tor roads ! subgrade of up to 9.0m wide,

roadway of up to 6.0m; pave
ment design of two types:
precast reinforced concrete
wheel track of northern de
sign, of 6x2xO.14m dimension,
on sand and gravel mix base, I

and pavement of sickle-shaped:
profile from sand and gravel :
mix of 0.2m thick along axis :

I
I

pcs.l1350

I
I
I
I

m2 : 1300
I
I
I
I

ric
track

proj ect i (s labs)
6x2xl.4m

pave
ment
area

5. Foot paths Precast reinforced concrete
wheel track, slabs of
0.5xO.5xO.07m dimension m2

I
I
I
I

:250
I
I

I
I
I
I

projectl
I
I

Gubkinsky GPP. 4th stage of Construction

•

6. Felling Trees of cone-bearing and
broad-leaved species, up to
20m high, trunk dia. up to
0.2m

•

I
I
I
I
I
I

pes. 11100
I
I

I
I
I
I
I
I

projectl
I
I
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•
Nos.: Description

•
Technical characteristics

Comple
tion of

units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

•

7. Peat removal 1 Peat, very rotten, extremely
from swamped I moistened, peat occurence
areas I up to 2.Om deep

I
I

m3

I
I
I
I

/350
I
I

ditto

8. soil addi- :
tion on site:
for surface :
drainage :

I
I
I
I
I
I
I
I
I
I

Soil for addition is trans- :
fered from soil and artifici-:
al pits, produced by hydrau- I
lic filling. The thickness ofl
soil addition does not exceed:
2.Om. Soil is laid into filII
with mUlti-layer consolida- I
tion I m3

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
1125000
I
I

ditto

'~.~

~~,-
~~ ,'"
'.'<4;"'~~J

~,,,,~,

9. Internal mo-:
tor roads :

I
I

Cross section-with shoulders,
subgrade of up to 9.0m wide,
roadway of up to 6.0m, pave
ment design of two types:
precast reinforced concrete
slabs of northern design, of
6x2xO.14m dimension, on sand
and gravel mix base, and pa
vement of sickle-shaped pro
file from sand mix of 0.2m
thick along axis

I
I
I
I
I
I
I
I
I
I

pes. : 1200
I
I
I
I

m2 11300
I
I
I
I

ditto

ric
slabs
6x2xO.14

pave
ment
area

77
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t-.J
~,J Nos. Description Technical characteristics

IComple- I
ltion of I

units! Q-ty lconst- INotes
lruction l
l--------l:% of de-l
I velop- I
: ment I

•

10. l Foot paths
I
I
I
I
I
I

Pavement of precast reinfocedl
concrete slabs, 0.5xO.5xo.07ml
dimension l m2

I
I

•

I
I
I
I

1 2 50
I
I

ditto
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1.2. Gubkinsky GPP. III+IV Stages

II. Main Construction Facilities

•

Nos. Description Technical characteristics

I
I
I
I I

Iunits I
I I
t I
I t
t I
I I
I I
t I
I I
, I
, I

IComple- I
ltion of I

Q-ty lconst- INotes
Iruction I
1------- :
1% of de-I
I velop- I
: ment :

Gubkinsky GPP. 3d stage of Construction

pment and de
hydration

-............
'\'<>C$-J
'\:'·,....,--~1;.,~

\;"~)

1. 10il and con- 10il and condensate separator
idensate sepa-iV=237m3
lration unit IEquipment weight

2. ~Compressor IThe process is analogical to
building. lthe 2nd stage
outside equi-iCivil engineering part:

single-story building with
additional building.
Machine room, dimensions in
plan - 60.4x24.4m
Additional building,dimensions
in plan - 9.4x24.4
Machine room height - 15.4m,
Additional building height -

'6.5m
Cubic content - 24000m3
Area of structure - 1700m2
Frame - steel
Space enclosing structures 
wall metal three-layers panels,
with mineral wool heat insula-l
tion :

pes.: 2
I,

t I 112

project:
I
I
t
I

ditto
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r-J

r_•-,~,~

Nos. Description Technical characteristics

I
I
I
I

units I Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- jNotes
ruction

% of de
velop
ment

3. : Low t(:lmpera
lture conden
lsation with
I turbo
:expander.
I
I

IRefrigeration
Icompressor
: building

The process is analogical to
the 2nd stage.
civil engineering part:
single-story building with
additional building.
compressor building, dimension
in plan - 42.4x18.4m
Additional building, dimension
in plan - 6.4x18.4m
Height:
Compressor room - 10m
Additional building - 5.5m
Cubic content - 8450m3
Area of structure - 898m2
Frame - steel
Space enclosing structures 
wall metal three-layers panels
with mineral wool heat insula
tion

ditto

•

4. ICCR No.3
I
I
I
I
I
I
I
I

ISeparately standing building
lis located in explosion-haza
ldous area (as per PUE-86)
ITwo-storied building is pro
lvided with the following:

•

ditto
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•
I
I
I
I

Nos.1 Description
I
I
I
I
1
I
1
1
1
1

•
Technical characteristics

I
I
I
I
IUnits
I
I
I
I
I,
I
I
I,

IComple
ltion of

Q-ty Iconst- !Notes
Iruction
,-------I

1% of de
I velop-
I ment

•

-----~-----------------------------------------------------------------------

- forced ventilation with
5-multiple air change;

- air conditioning system for
computer rooms and constant
ly attended rooms (volume of
conditioning 2000m3

- gas fire-fighting system for
buildings with distribution
control system equipment I

Dimension in plan - 30.8x24.8m
Height of the building - 12.5m
Cubic content - 9548m3
Area of structure - 764m2
Frame - steel
Space enclosing structures 
wall light-concrete panels

-----------------------------------------------------------------------------

"'---.-
t"~~-:)

~

'\

5. lutility pipe
I lines.
ISite No.10
I
1
I
I
I
I
I
I
I
I

Total length of site No.10 
3615m
Including:
1.Two-tiers piperack on high

posts with span structures,
of 6m wide
of 540m long
span length - 510m

ditto
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~,
~""""-
<'~

,~'
Nos.: Description

I

Technical characteristics

IComple
ltion of

units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
I velop-
I ment

•

-----------------------------------------------------------------------------
2.Two-tiers piperack on high

posts with span structures,
of 8m wide
of 66m long
span length - 66m

3.Single-tier piperack on se
parately standing posts,
of 2 through 5m high
of 6m wide
of 170m long

4.Ditto
of 4m wide
of 545m long

5.Ditto
of .3m wide
of 290m long

6.Ditto
of 2.4m wide
of gOm long

7.Ditto
of 1.2m wide
of 1685m long

8.Ditto
of O.6m wide
of 295m long

•
82
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------------~----------------------------------------------------------------

•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

units

lcomple- I
ltion of I

Q-ty Iconst- INotes
lruction I
1 - I
I I

1% of de-I
l velop- I
I ment I

IPosts and span structures are
lmetal along total length of
:site. 70% of piperack length
is combined with electric and
instrumentation cables. Total

-----------------------------------------------------------------------------
I
I
I
I
I
I
I
I
I
I

metal consumption (weight of I
pipes, pipe details and valvesl
without structures and cables) I
is 1410t I

-----------------------------------------------------------------------------
Iutility pipe
: lines.
:site No.11
I
I
I
I
I
I
I
I
I
I
I
I
I

~o';l:~

"r-~~

-:~

~

6. Total length of the site 
1415m
1.Two-tiers piperack on high

posts with span structures,
of 2. 4m wide
of 815m long
span length - 815m

2.Single-tier piperack,
of 3 through 9m high
of 2.4m wide
of 194m long

13.Ditto
I of 1.5 through 3m high
: with span structure,
I of 1. 8m wide
: of 80m long
I span structure length - 18m

ditto
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Nos.! Description Technical characteristics

4.single-tier piperack on se
parately standing posts,
of 1 through 3m high
of 1.2m wide
of 275m long

5.Ditto
of up to 1m high
of O.6m wide

I of 5lm long
lPosts and span structures are
lmetal along total length of
site. 50% of piperack length
is combined with electric and
instrumentation cable. Total
metal consumption of the site
(weight of pipes, pipe details
and valves without structires
and cables) is 68.7t

Comple
tion of

units! Q-ty iconst- !Notes
ruction

% of de
l velop-
I ment

•

-----------------------------------------------------------------------------
7. :Flare system LP separator I pcs. I 1 ! dittoI

I HP separator I pcs. : 1I I
I Underground tank I pcs. : 1I I
I condensate tank I pcs·l 1I I
I Total weight of condensate I t I 31. 31I I I

I Total weight of equipmentI

•
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---------------------------------------------------------------------------~-

•
Nos.

7a

Description

Instrumenta
tion network.
Dispatching

Technical characteristics

IHP flare stack
: D=O. 8m, H=65m
iLP flare stack
ID=l.Om, H=100m
I
J

Panel systems on the base of
pneumatic and electronic inst
ruments and electronic relays.
Panels - 6
Cables - 17500
Analog inputs - 20
Discrete inputs - 220

,Discrete outputs - 140
I
I

4th stage

I
I
I

•lunits: Q-ty
•I
•I
I
I
I
I
I
I

Comple
tion of
const- INotes
ruction

% of de
velop
ment

ditto

84.6x246m
9.6x24.4m.

I

•

~

\~~ ""
\ ~-=~

8. ICompressor
i building.
ioutside equi
ipment and de
ihydration
I,
I
I
I
I
I
I

Process is analogical to the
1st stage
Compressor building:
Single-story building with ad
ditional building
Dimensions in plan:
Compressor building
Additional building
Height:

ditto
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-----------------------------------------------------------------------------
Comple
tion of
const
ruction

~~

l .r'0v,
ClJ

o
Nos. Description Technical characteristics units! Q-ty

I
I
I
I

INotes
I
I

------- I
% of de-l
velop- I
ment :

-----------------------------------------------------------------------------
Compressor building - 15.6m
Additional building - 6.5m
Cubic content - 33985m3
Area of structure - 2315m2
Frame - steel
Space enclosing structures - I

wall three-layers metal panelsl
,with mineral wool heat insula-l
tion. Pump house:
Single-story building
Dimensions in plan - 18.4x6.4m
Height - 6.5m
Cubic content - 765m3
Area of structure - 118m2
Frame - steel
Space enclosing structures 
wall three-layers metal panels
with mineral wool heat insula
tion

-----------------------------------------------------------------------------

•

9. lLow tempera
:ture conden
Isat ion with
I turbo-
Iexpander.
I
I

Process is analogical to the
1st stage
civil engineering part:
Single-story building I

Dimensions in plan- 48.4x18.4ml
Height - 10.5m I

•

ditto
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-----------------------------------------~-----------------------------------

•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

:Comple- I
ltion of 1

units! Q-ty lconst- INotes
lruction I
1------- :
1% of de-l
I velop- I
I ment I

-----------------------------------------------------------------------------
Refrigeration:Cubic content - 9350m3
compressor IArea of structure - 890m2
building IFrame - steel

ISpace enclosing structures - I

lwall three-layers metal panels:
lwith mineral wool heat insula-l
ltion I

-----------------------------------------------------------------------------

-----------------------------------------------------------------------------

.--."

~
-~~..

10. ICCR No.4
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Separately standing building
is located in explosion hazar
dous area (as per PUE-89).
Two-storied building is pro
vided with the following:
-forced ventilation with
5-multiple air change,

-gas fire-fighting system of
buildings (indoor and under
floor space) with control
system equipment,

-air conditioning system of
computer rooms arid constantly
attended rooms (volume of co
nditioning - 2000m3)

Dimensions in plan- 30.8x24.8m
IHeight of building - 12.0rn
ICubic content - 8088m3
IArea of structure - 674m2
IFrame - steel
ISpace enclosing structures 
Iwall light concrete panels

ditto
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~

~o"-.,.,,
\ .. 4"

I
I
I
I

Nos. I
I
I
I
I
I
I
I
I
I
I

Description Te~hnical characteristics

I
I
I
f

units

lcomple
Ition of

Q-ty Iconst- !Notes
lruction
1-------
1% of de
l velop
: ment

-----------------------------------------------------------------------------
11. lutility pipe

llines.
'site No.12

•

Total length of the site 
850m
Including:
1.Two-tiers piperack on high

posts with span structures,
of 8m wide,
of 210m long
span structure length - 55m

2.single-tier piperack on se
parately standing posts,
of 1.5m high
of 6m wide
of 45m long

3.Ditto
of 7m high
of 4m wide
of 300m long

4.Ditto
I of 3 through 5mhigh
: of 3m wide
I of 7m long
15.Ditto
I of 1. 5m high
I of 1. 8m wide
I of 200m long

•

ditto
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•
Nos. Description

•
Technical characteristics

I
I
I
I
!Dnits
I
I
I
I
I
I
I
I
I
I

IComple- I

Ition of
Q-ty lconst- I Notes

Iruction
1-------
1% of de
l velop
: ment

•

l6.Ditto
: of O.6m wide
: of 25m long
IPosts and span structures are
\metal along total length of
lsite. 50% of piperack length
lis combined with electric and
I instrumentation cables. Total

-v
.C)

V

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

lmetal consumption of the site:
: (weight of pipes, pipe detailsl
land shut-off valves without I
Istructures and cables) is 440tl
I I
I I

12.!utility pipe-ITotal length of the site- 247ml I I dittoI I

lines. lseparately standing posts, I
I

site No. 13 I of up to 8m high I
I I
I of 2.4m wide I

I
with span structure - 12m I

I
Total length - 235m I

I
span structure length- 12m I

I

All posts and span structures I
I

are metal. I
I

Total weight (without weight I
I

of structures and cables) is I
I

16.25t I
I
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Nos. Description Technical characteristics

I
I
I
I
:Units
I
I
1
I
I
I
I
I
I
I

Icomple
ltion of

Q-ty Iconst- !Notes
Iruction
1-------
1% of de
l velop-
I ment

13. : Flare system :Analogically to the 3d stage I ditto

14.lInstrumenta- IPanel systems on the base of :
:tion networks Ipneumatic and electronic relay:
: Dispatching : Panels - 7 :
1 : Cables - 20000 :
: I Analog inputs - 25 I
I : Discrete inputs - 200 :
I : Discrete outputs - 140 I
I I I
I I I

ditto

15. I Reagent faci
:lities,
13d stage
I
I
I
I
\
I

Volume V=50m3 for compressor
oil
Gear-type oil pump
Installed power
Total weight

pes.

pes.
kW
t

1

1
0.55
3.51
2

ditto

dittoI
I
I
I
I
I
I
I

1 :
154.16
5 I
90 I

pes.: 6
pes.: 1
pes.: 1

I
I

pes. :
t 'I

I
I

kW IInstalled power of pump motor

Volumes V=100m3
K.O.Drum
Underground sump
Pump for broad cut of light
hydrocarbons
Total equipment weight

16. I Intermediate
Iemergency
:process tanks
I
I
I
I
I
I
I
I
I
I

• •
90
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1.2. Gubkinsky GPP. III + IV Stages.

III. Auxiliary and Servicing Facilities

•

Nos. Description Technical characteristics

I
I
I,

Units: Q-ty
I
I
I
I
I
I
I
I,,

!Comple
ltion of
const- INotes
ruction

% of de
velop
ment

GUbkinsky GPP. 3d and 4th stages of Construction

'~

~~

c~
(~\

,

1. :Administra
ition building
iRentable area
i72om2, with
lbuffet for 36
ipersons
I
I
I
I
I
I

2. IElectrical
Iworkshops
I
I
I
I
I
I
I
I

Two-storied building
Dimensions in plan 31.0x13.0
Height - 6.7m
Cubic content - 2700m3
Area of structure - 403m2
Frame - steel
space enclosing structures 
wall light concrete panels

I
I

It is used to perform current
maintenance of electrical
equipment in GPP.
Single-story building with
additional building.
Dimensions in plan:
- High part - 36.6x18.4
- Additional building -

15.5x18.4m
Height:
- High part - 12.5m

1- Additional building - 4.5m

_11-

15%

project'
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C'.::::.)

~

I
I
I
I

Nos. :
I
I
I
I
I
I
I
I
I
I

Description Technical characteristics units Q-ty

Icomple
ltion of
const
ruction

% of de
velop
ment

I
I
I
I
Notes

------------------------------------------------------------------------------
icubic content - 9600m3
lArea of structure - 950m2
:Frame - steel
ISpace enclosing structures 
lwall three-layers metal panels
lwith mineral wool heat insula
Ition.The workshop is equipped
lwith 5 metal cutters, electric
lheater for motor winding dry- I
ling,winding equipment and auxi
iliary equipment and hoists(1 I
lelectric overhead crane of 3.2:
It/f load capacity and 1 elec- :
ltric overrunning crane of 16/ :
13.2tf load capacity), necessa-l
Iry to repair the equipment of:
19as processing plants :
I I
I I

-----------------------------------------------------------------------------_"-1
5.76
132
0.8

pes.
t

kW
MPa

I
I
I
I
I
I
I
I

dew :
I
I

Isingle-story building I
IDimensions in plan - 9.2x12.4ml

Air compress-lAir compressor
or building. ICompressor weight
Expansion. lcompressor motor power

IDischarge pressure
lAir dehydration unit (air
Ipoint - minus 70C)

3.

92
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Nos. Description Technical characteristics

I
I
I
I

IUnits: Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- INotes
ruction

% of de
velop
ment

42

3 I
I
I

22. 47 1
I
I
I
I

Height - 7.2m
Cubic content - 822m3
Area of structure - 114m2
Frame - steel
Space enclosing structures 
wall three-layers metal with
mineral wool heat insulation
outside area:
Air receiver V=25m3 I pes.
Total equipment weight (witho-
ut compressor) ! t
Installed power without comp-
ressor ! kW

4. ISolvent and Icapacity V=25m3 I pes. I 2 I _II-
I

I inhibitor ICapacity V=50m3 I pcs·l 2I
: storage IPump I I

I I
I IInstalled power I kW I 2.2I I I
I ITotal weight of equipment I t I 10.52I I I
I I I I
I I I I

5. INitrogen sto-lAir cooler
Irage in tanks 1Demineralized water pump
: Expansion. IInstalled power
: ITotal weight

pes. I 1 :
pes 1 1 1
kW 1 34 1
t I 13.321

_11-

'--

~
~

~
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Nos. Description Technical characteristics

I
I
I

, I

lunitsl Q-ty
I I
, I
\ I
, I
I I
I ,
, I
I I
I I
I I

:comple- :
ltion of I
lconst- INotes
lruction :
1------- I
I % of de- I
I velop- I
: ment I

6. ILong-term \Half-buried building with em-
19oods storagelbankment
: (storage arealDimensions in plan 18.8x12.8m
1- 200m2) IHeight 3.4m
: ICubic content - 818m3
: [Area of structure - 240m2
: :Structures - monolithic rein-
I lforced concrete

_11-

•

7. : Fencing
I (3d stage)
I
I
I
I

8. : Fencing
I (4th stage)
I
I
I
I

9. ! Training
centre with
hostel for
150 persons

ILength - 3710m
IHeight - 2.0m
:structures - steel grid along
lreinforced concrete posts

ILength - 510m
p-leight - 2.0m
:structures - steel grid along
Ireinfoced concrete posts

ITwo-storied building
'Dimensions in plan- 31.0x13.0m
Height of building - 6.7m
Cubic content - 92700m3
Area of structure - 403m2
Frame - steel
Space enclosing structures 
wall light concrete panels

•

_11-

_11-

_11-
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IComple
tion of
const
ruction

•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

•
Technical characteristics

I
I
I
I
lUnits
I
I
I
I
I
I
I
I
I
I

Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-I
velop- I
ment :

•

10.IGreenhouse. lArch-type structure
iRentable area\Dimension - l04.0x30.5m
:300m2 :Height - 9.7m
I IArea of structure - 31720m2
: ICubic content - 15150m3
I I
I I

lGreenhouse. iSingle-story building
IAuxiliary IDimensions in plan- 19.1x43.2m
:building IHeight - 3.3m
: :Cubic content - 2150m3
: IArea of structure - 830m2
: IFrame - steel
: iSpace enclosing structures -
: I light concrete panels

_11-

~

v~
(j)

-<~;J~

11. : pig sty for
1200 pigs
I
I
I
I
I
I
I
1
I
I
I
I
1
I

:Single-story building I
lDimensions in plan - 30.8x24.81
lileight - 6. 5m l
\Cubic content - 4965m3 I
IArea of structure- 170m2 I
IFrame - steel I
ISpace enclosing structures - I
iwall light concrete panels I
1 1
I I

_11-
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1.2. Gubkinsky GPP. III + IV Stages
IV. Power Facilities

Notes

Comple
tion of
const
ruction

% of de
velop

l ment

Q-tyunitsTechnical characteristics

------------T-----------------------------------------------------------------
I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Gubkinsky GPP. 3d and 4th stages of Construction

1. :External po
lwer supply
I
I
I
I
I
I
I
I

: Substation with two transfor
lmers of 220/10kV,lOOMVA each,
lwith split winding on lOkV
lside. On 220kV side oil swit
lches are provided (analogica
Illy to substation on 220/10kV
for the 1st and 2nd stages of
Gubkinsky GPP) .
SUbstation on 220/10kV is con-I
nected by two branches to two
air lines of 220kV, feeding
sUbstation on 220/10kV of the
1st and 2nd stages, Gubkinsky
GPP. For this there provided
a site with two air lines on
220kV, on metal posts. Each
air line-220kV of this site
is O.4km long

Project

• •
96

•



• •
------------------------------------------------------------------------------

•
I
I
I
I

Nos. i Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

Comple
tion of

units! Q-ty iconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
2. Indoor switch

gear No.2
switchgear on lOkV for the 3d
and 4th stages of Shubkinsky
GPP is analogical to switch
gear on 10kV for the 1st and
2nd stages of the plant

ditto

-----------------------------------------------------------------------------

~

.'''~'''''''I

3. : special dist
: ributing
lpoint on lOkV
I
I

Distributing point on lOkV in
box-shaped module of 27x6m
dimension
Distributing point on 10kV is
feeded by two cable lines
of lOkV, each of 80m long, by

,means of iso-type transformers
lof lO/lOkV, of 2500kVA power
Ifrom indoor switchgear of10kV,
'1st and 2nd stages of GPP.
Rated current of collecting
buses for I-II sections of
distributing point on lOkV is
630A.
Complete distributing point on
10kV consists of 18 cabinets,
including:
-cabinets with oil switches 

I l1pcs.
I-cabinets with arrestors- 2pcs

ditto
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~ "'""r"::J
~

\-J I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

,
I
I I

I
Unitsl Q-ty

I
I
I
I
I
I
I,,,

IComple-
ltion of
Iconst- I Notes
Iruction
,-------I
1% of de-
I velop-
I ment

--------_._--------------------------------------------------------------------
:-cabinets with voltage trans
: formers - 2pcs.
I-cabinets with fuses - 2pcs. I

I-cabinets with isolators - 1pcl
lin box-module of distributing:
lpoint on lOkV there are 2 I
ltransformers for own needs on :
110!0.4kV, of 40kVA power and I
Icontrol station panel of 0.4kVI
Iconsisting of 1 board with 10 :
lautomatic switches. I

-----------------------------------------------------------------------------

•

4. Intrasite
networks of
power supply,
3d stage

Intrasite power supply inclu
des power supply of high vol
tage motors of gas treatment
unit No.3 and transformer sub
stations of 10!0.4kV in CCR
No.3. There provided radial
circuit of power supply and
cable networks. Cable lay-
ing is provided mainly on
cable racks as well as on the
racks combined with the pro
cess piperacks. To separate
receivers cable is laid in
trench, underground, on small
areas.

•

I ditto
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---------------------------------------------------------------------------~--

•
Comple
tion of
const
ruction

1
1
I
1

NoS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics units! Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- I
ment l

------------------------------------------------------------------------------
:Cable articles:
I-power cable, 10kV - 11km
I-power cable, up to 1kV - 8km
i-control cable - 8km
I-conductor copper, flex, bare
I (for earthing) - lOkg
IThere provided lighting,
learthing and lightning protec-l
:tion in all buildings and out-l
ldoor installations I

-----------------------------------------------------------------------------

.~-

'-.
-)

5. IIntrasite IThis project includes power
'networks of lsupply of high voltage motors
power supply, lof gas treatment unit No.4,
IV stage ltransformer substations on I

110/0.4 kV in CCR No.4,networksl
to them, and external lighting:
of gas treatment unit No.4 :
area. Radial circuit of power
supply and cable networks are
provided. Cables are
laid on cable racks as
well as on the racks combined
with process piperacks. To se
parate recievers cable is laid
in trench, underground, on

lsmall areas •

ditto
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•

I
I
I
I

Nos. :
I
I
I
I
t
I
I
I
I
I

Description Technical characteristics

Cable articles:
-power cable, 10kV - 14km
-power cable, up to lkV - 10km
-control cable - 12km
-conductor copper, flex, bare

(for earthing) - 16kg
For external lighting of gas
treatment unit No.4 area there
provided 2 floodlighting masts.
1 lighting fixture with xenon
lamp of 20kW and 8 floodlights

lwith incandescent lamps are
: installed on each mast.
IThere provided lighting, ear
ithing and lightning protection
lin all buildings and outdoor
I installations
I
I

•

I
I
I
I

Unitsl Q-ty
I
I
I
I
t
I
I
I
t
I

IComple-
/tion of
Iconst- !Notes
Iruction
1-------
1% of de
I velop-
I ment

100
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I

1.2. Gubkinsky GPP. 1st and 2nd Stages
V.Transport Facilities and Communication

•
1
1
I
I

Nos.: Description
1
1
1
I
I
I
I
1
1
I

Technical characteristics

Gubkinsky GPP. 3d stage

IComple
Ition o·f

units! Q-ty lconst- I Notes
Iruction1 _

1

1% of de
I velop
: ment

~
.~

(7",
\

1. : Fire and
Iguard alarm
1systems
I
I
I
1
I
I
1
I
I
1
I
I
I
I
1
1
1
1
I
1
1
I
I
I
I
1
1
1

l- Telephone cable with copper! km
cores, of 0.5mm dia., with
air and paper insulation,in
lead sheath,with protective
coating, of 10x2 capacity

- Receiving and monitoring in-~ set
strument, fire and guard,
for 1 circuit with transmit-
ters of guard alarm system,
with power supply source

- Receiving and monitoring in-! set
strument, fire and guard, of
up to GO circuits capacity

- Control cable with 4 copper ! km
cores, with insulation and
PVC plastic sheath of 1.0mm21
cross-section of cores :

0.8

1

1

3.5

project
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I
I
I
I

Nos.! Description
I
I,
I,
I
I,
I
I

Technical characteristics

lcomple
Ition of

Unitsl Q-ty lconst- !Notes
I ruction
1-------:% of de
l velop-
I ment

6.0

0.95

0.5

1.0
1

km

km

km

km
set

Telephone cable with copper
cores, of 0.5mm dia., with
air and paper insulation in
lead sheath, with protective
coating, of 10x2 capacity,
and installation materials

- Control cable with 4 copper
cores, with insulation and

: PVC plastic sheath:
: of 0.75mm2 cross section of
: cores
I of 1.5mm2 cross section of
: cores
'- Radio cable to two copper I

cores, of 1.2mm dia, screen-I
ed, armournd with steel rib-l
bon '. ,

- Amplifier of 100W power for I
paging, complete with micro-:
phone, horn loud-speakers I
(about lOpes.), power supply:
source :

ilntrasite 1-
: communication I
: networks
I

2.

• •
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------------------------------------------------------------------------------

•
Nos. i Description

I
Technical characteristics

:Comple
ltion of

units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
I velop-
I ment

------------------------------------------------------------------------------
3. Intrasite

communication
network~;

- Control cable with 4 copper
cores, insulation and PVC
plastic sheath, protective
coating for cable laying
on cable racks:
cross section of cores 
0.72mm2
cross section of cores 
1.5mm2

- Telephone cable with copper
cores of 0.5mm dia., with
protective coating of 10x2
capacity

- Radio cable with 2 copper
cores of 1.2mm dia.,screened
armoured with steel ribbons

- Amplifier of 100W power for
paging, complete with micro
phone, horn loud-speakers
(about 10 pes.); power supp
ly source

km

km

km

km

set

0.7

0.15

2.2

0.4

1

project

-----------------------------------------------------------------------------

~

l/--
""-i

4. IIntrasite 1-
Icommunication I
Inetworks I
I I
I I
I I
I I

communication cable, single-I
quadded, with copper cores I
of 0.9mm dia., with PE insu-l
lation for laying in soil I
and on structures : km 5.70

project:
I
I
I
I
I
I
I
I
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Nos. Description Technical characteristics

1- Digital system of transmis
: sian through cable communi
: cation lines without ampli
l fying point,of 15 channels
: capacity

I
I
I
I
IUnits
I
I
I
I
I
I
I
I
I
I

set

lcornple
ltion of

Q-ty lconst- !Notes
ruction

% of de
velop
ment

1

•

5. : Fire and
:guard alarm
: system
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I

- Receiving and monitoring ins
trument of fire alarm, up tal
60 circuits : set
Receiving and monitoring ins
trument of guard alarm,
up to 2 circuits ! set

- Telephone cable with copper
cores of 0.5mm dia., with
air and paper insulation in
lead sheath, with protective
coating for laying on steel
structures of cable racks,
of 10x2 capacity : km

- Control cable with PVC insu-l
lation, with 4 copper cores I
of 1.0mm2 cross section : km

I
I

•

project'

1

1

0.5

1.2
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1.2. Gubkinsky GPP. III+IV Stages

VI.Extel·nal Networks and Facilities of Water Supply,
Sewemge, Heat Supply and Gas Supply Systems

•

Comple
tion of
const
ruction

Nos. Description Technical characteristics

I
I
I
I
IUnitsl Q-ty
I
I
I
I
I
I
I
I
I
I

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- :
ment :

1. : Heat-carr ier : Di tto, as the 1st and the 2nd : I
:heating unit istages I pes. I 2

I I
I I
: project!

Sewerage pump
station for
Plant rain
effluents
with regula
ting tank

"----"

\J~

2. single-storey building.
Dimensions in plan - 12.4x6.4
eight - 4.5m

Cubic content - 357m3
Area of structure - 80m2
Frame - steel
Space enclosing structures - I

wall three-layers metal panels:
with mineral wool heat insula-:

'tion :
Pump house capacity - 280 I

through 400m3/h,head- 0.46MPa.
There are 4 pumps of explosion
proof design (3 working .and 1
stand-by).
Auxiliary pumps (1 working and:1 stand-by), of 7.2m3/h capa

lcity, head - 0.5MPa,of explo
lsion-proof design.

pes. 1
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Nos. Description Technical characteristics

IRegulating tank (with feeding:
Iheader of 5m deep) - steel ho-:
Irizontal underground sump, of :
13.4m dia., and of 22.86m long.:
I I
I I

!Comple
ltion of

units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
I velop-
l ment

1. :Sewerage pumPIAnalogical to sewerage pump
istation for :station for sewage effluents
:sewage efflu-lof the 1st and the 2nd stages
lents I
I I
I I

I
I
I
I

pes. I 2
I
I
I
I

4. IWater supply
land sewerage
Inetworks
I
I

IAnalogical to intrasite water:
lsupply and sewerage networks,:
11st "and 2nd stages :
I I
I I

5. IFire water IAnalogical to fire water
:tank,of 250m311st and 2nd stages
Icapacity I
I I
I I

tank, I
I
I
I
I
I
I

I
I

pes.: 2
I
I
I
I

•

6. IExpansion of IExpansion of production buil
iPlant boiler lding of boiler house by 6.0m.
lhouse for thelMain equipment:
:3d stage 1- steam boiler of 16tjh capa-
I : city, P=1.4MPa

•

I
I
I
I
I
I
I
I

pes. I 1

projectl
I
I
I
I
I
I
I
I
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I,,
I

NOS.: Description,,
I
I,
I
I,,
I

•
Technical characteristics

IComple
ltion of

units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
l velop-
I ment

•

:---v,,2:J
r",,~::J

-..:,.,~)

:- cast iron economizer, packa- ,,
I ged, F=330.4m2 pes. : 1,,- Fan, Q=14650m3/h,H=278mm H2O ,, ,,

N~'15kW pes. : 1,,- Smoke exhaust fan, I
I I
I Q=27650m3/h, H=276mm H2O, I, I, N=45kW pes. : 1I, ,, ,
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~ 1.3. Tarasovsl{y GPP, 1st Stage.

I. Construction Site Preparation

Comple
tion of
const
ruction

Nos. Description Technical characteristics units Q-ty

I
I
I
I

INotes
I
I

------- I
% of de-l

I velop- :
I ment I

1. lFelling
I
I
I
I
I
I

iTrees of cone-bearing and
Ibroad-Ieaved species, up to
120m high, trunk dia. - up to
IO.2m

I
I
I
I
I
I

pcs·118500

1990

100%

2. (Soil addition
:on the site
ifor surfuce
Idrainage
I
I
I
I

Soil for addition is trans fe- I
red from ground pit,the thick-i
ness of addition does not ex- I
ceed 2.0m. Soil is laid in I
fill by multi-layer consolida-/
tion I m3 400000

_ll_

70%

3. IInternal mo- icross-section - with shouldersi I I Il. rIcI I
Itor roads ISubgrade - up to 9.0m wide I I I Islabs-I I I
I IRoadway - up to 6.0m wide I I I _ll_ 16x2xI I I I
I IPavement design- of two types: I I I ------ IxO.14mI I I
I I-precast reinforced concrete I I I 20% I
I I I I I
I wheel track of northern de- 12. pa-I
I sign (rIc slabs of 6x2xO.14m pcs. 4300 IvementI
I dimension) on the sand base, lareaI
I -pavement of sickle-shaped m2 12500 I fromI
I profile, from sand and gravel lsand &I
I mix of O.2m thick along axis 19ravel mixI

-------------------------------------------------------------------------------

• •
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I
I
I
I

Nos. I Description
I
I
I
I
I,
I
I
I
I

•
Technical characteristics

Comple";:
tion of

units! Q-ty iconst- !Notes
ruction

% of de
I velop-
l ment

•

4. : Footpaths
I
I
I,
I
I

:Pavement - precast reinforced I
:concrete slabs of O.5xO.5xO.07m
:dimension : m2
I I
I I

2600 _11-

~~

( r....\v·'
t-2
~

5. IAccess and
lintrasite
Imotor roads
I
I
I
I
I
I

:cross-section - with shoulders!
:Subgrade - up to 10.Om wide :
lRoadway - up to 6.0m wide I
Pavement - precast reinfoced I
concrete slabs of northern de-l
sign (6X2xO.14m), sand base :
with filter bed of nonwoven
sinthetic material between
slabs and base.
Soil volume of sUbgrade for

,lkm is up to 25000m3,
I

I
I
I
I

km :
I
I

pes. :
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1.5

750

1990

100%

11. Both
Imotor
lroads
I length,
2.r/c
slabs
6x2x
0.14m
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~ 1.3. Tarasovsky GPP. 1st Stage

II. Main Construction Facilities

I
I
I
I

INotes
I
I------- I

% of de-l
velop- I
ment I

Comple
tion of
const
ruction

Technical characteristicsDescriptionNos.

------------~-----------------------------------------------------------------
I
I
I
I

IUnitsl Q-ty
J
I
I
I
I
I
I
I
I
I

1. : Preliminary :oil and condensate separator, I I J projectlI I J

: separation :V=237m3 I pes. : 3 I I
I I I

!unit :Tank V=100m3 I pes. : 1 I I
I I I

I :Gas pressure, P=0.22MPa I I I I
I I I I I
I :Total weight I t I 141. 51 I
I I I I

2. :Uns1:r ipped :Inside the building: I I projectlI I
:gas compre- ICentrifugal compressor I pes. 5 I I

I J I
lssor buiJdinglMotor power I kW 12500 I I

I I I
I ICapacity Im3/ I ,
I I I
I I min. 1250 I I

I I I
:suction pressure, P=0.157MPa I I

I I
IDischarge pressure, P=3.63MPa I I

I I
IRegeneration gas screw compre- I I

I I

(ssor pes. 2 I I
I I

capacity m3/ I I
I I

min. 18 I I

Motor power I kW 800I

suction pressure, P=2.6MPa,
Discharge pressure, P=3.7MPa
Total installed power I kW 164100I
Total weight of compressors I t !677.2I

• •
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------------------------------------------------------------------------------

•
I
I
I
I

Nos. i Description,,
I,,,,
I
I
I

Technical characteristics

I
I,,
IUnits
I
I
I
I
I
I
I
I
I,

IComple- I
ltion of I

Q-ty Iconst- INotes
Iruction I, I, ,
1% of de-I
I velop- I
I ment I

mW I 5.28I
I i
I ,,,,,,,,,,,

I
I

t 11837.48
pes. I 18

I
I

kW 11549.5
pes. ! 13

kW I 103.9I

.~

\",J..'J

~.. )_J)

------------------------------------------------------------------------------
: outdoors: :
ISeparators, hydrocarbon conde-:
'nsate tanks, air coolers for I
oil and gas of the 1st and 2ndl
compression stages, adsorbers :
of gas dehydration and conden-l
sate. I
Regeneration gas heater :
Power I
sumps, filters of dried gas, :

,regeneration gas, cooling gas;1
I inhibitor preparation and in- I
Ijection unit. :
ITight pumps for LHG(liquefied '
Ihydrocarbon gas)
:Weight of equipment (without
compressors)
Air coolers
Total installed power of air
coolers
Pumps
Total installed power of pump
motors

ISingle-storey building with
ladditional building
IDimensions in plan:
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I
I
I
I

NOS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

:Compressor room - 84.2x25.0m
:Additional building- 6.4x25.0m
:Height of compressor room 
:15.1m
iHeight of additional building
:6.5m
:cubic content - 31925m3
IArea of structure - 2265m2
IFrame - steel
:Space enclosing structures 
lthree-Iayers metal panels with
lmineral wool heat insulation

I
I
I
I

Units: Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- I Notes
ruction

% of de
velop
ment

outdoors:
Demethanizer
Deethanizer

•

3. : Low-tempera
lture conden
lsation sec
ltion with
turbo-expan
der

I
I
I
I
I
I

Shell and tube heat-exchangers,
plate heat-exchangers, tanks,
separators, columns, sumps,
air coolers of gas and oil,
propane condensers, propane
receivers, propane tanks, pro
pane evaporators, box-modules
of turbo-expanders, column
evaporators.

•

I
I

pcs. I
pcs. I

1
1

_11-
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-------------------------------------------------------------------------

Nos.! Description Technical characteristics

Comple
tion of

unitsi Q-ty jconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
I Indoors:
IPropane refrigeration turbo
Icompressor
IRefrigerating capacity

2
6978
6300
3

I
I
I
I

pes. :
kW :
kW :
pes. :

I
I
I
I

: 1400
:-1800
12500

1
75

m3/
min.

kW
pes.
kW

I
I
I
I
I
I
I
I

IMotor power I
lsooster centrifugal compressor
:suction pressure, P=1.6MPa
IDischarge pressure, P=7.45MPa
: Capacity
I
I

IMotor power
Auxiliary compressor
Motor power
Single-storey building with
additional building
Dimensions in plan:
Compressor building-99.4x18.4m
Additional building- 6.4x18.4m
Height:
compressor building - 11.0m
Additional building - 6.5m
Cubic content - 21000m3
Area of structure - 2000m2
Frame - steel
Space enclosing structures 
three-layers metal panels with
mineral wool heat insulation

-.,,~

~
\~
,~
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------------------------------------------------------------------------------

.~

~

~
I
I
I
I

Nos.l Description
I
I
I,
I,
I
I
I
I

Technical characteristics

IComple
ltion of

units! Q-ty Iconst- !Notes
Iruction
1-------
l% of de
l velop-
I ment

------------------------------------------------------------------------------
IPump house: I

I

lcentrifugal oil pumps, tight I
I

Ipumps for LHG pes. 15 I
I

Total installed power of pump I
I

motor kW 1184.75
Air coolers pcs. 12 I

I

Total installed power of air I
I

coller motor kW 2112 I
I

Total weight of equipment I
I

(without compressors) t 2004.775
Total installed power of camp- I

I

ressors motor kW 50100 I
I

Total weight of compressors t 677.2 I
I

-----------------------------------------------------------------------------

•

4. !CCR ISeparately standing building I
lis located in explosion hazar-l
ldous area (as per PUE-86) I
ISingle-storey building is pro-:
'vided with:
-Forced ventilation with 5
multiple air change,

-Air conditioning system of
computer rooms and constantly
attended rooms,

-gas fire-fighting system for
rooms with control system
equipment

•

_11_

114

•



Comple
tion of
const
ruction

•
Nos. Description

•
Technical characteristics

Dimensions in plan-48.8x30.8ml
Height -varying (4.6 ... 6.05m) I
cubic content - 9020m3 I
Area of structure - 1503m2 I
Frame - steel :
Space enclosing structures - :
light concrete panels I

units Q-ty

I
I
I
I
INotes
I
I_______ I

I

% of de-I
velop- I
ment I

•

5. !High purity IOutdoors: I I I _II-
I

propane unit IDeethanizer, propane column, I
I

Ievaporators, air coolers, pro-l
lpane tanks I

I
IInside the pump house: I

I

lpropane pumps I
I

1'I'otal weight I t I 67.74I I

lAir coolers I pes. ! 2I

ITotal installed power of air I
I

lcooler motor I kW I 6I I

IPumps I pes. I 6I

ITotal installed power of mo- I kW I 27I I

:tors I
I

~

v':'")
~

~

6. iArea of emer-ITanks, V=50m3
1gency processlK.O.Drums
Itanks :Underground sump
I ITotal weight

pes. I 4
pes. I 1
pes. I 1 I

t 1102.421

-,,-

115



-;-<
V
\.J"J
d ------------------------------------------------------------------------------

I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

units: Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- INotes
ruction

% of de
velop
ment

------------------------------------------------------------------------------

•

7. IUtility pipe-lTotal length of the site- 880ml
:lines. lIncluding: i
'site No.1 l1. Two-tiers piperack on high l

posts with span structures, l
combined with electric :
cables and instrumentation \
cables- 250+130m=380m, :
of 7.2m wide :

\2. single-tier piperack on I
: high posts with span struc-l
: tures, combined with elect-l
I ric cables and instrumenta-I
: tion cables- 45m,of 6m wide:
13. single-tier piperack on low:
: separately standing posts. I
: Flare collector on high I

posts. Piperack is combined
with electric cables and
instrumentation cables.
Piperack width- 7.2m
Piperack length- 15m

4. Single-tier piperack on low
separately standing posts
(two pipes are laid: 1220
and 219).
Piperack width- 1.8m
Piperack length- 260m

•

_11-
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•
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\.V""J
I, (v·)
~~,

Nos.! Description
I

8. !utility
pipelines.
Site No.1-1

Technical characteristics

5. Single-tier piperack on lowl
separately standing posts, I
of 2.4m wide, of 180m long.
Posts and span structures
metal (along total length
of the site).
Total metal consumption of
all the site No.1 (880m),
(the weight of pipes, pipe
line details and pipeline
valves without steel struc
tures and cables) - 500t

Length of site - 560m
single-tier piperack on low
separately standing posts. I

Flare collector on high posts.'
Piperack is combined with
electric cables and instrumen
tation cables.
Piperack width- 7.2m
Structures - metal
Total metal consumption of
pipes, pipeline details and
valves (without steel struc
tures and cables) - 160t

Comple
tion of

units! Q-ty jconst- !Notes
ruction

% of de
velop-

I ment

_11-
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~
j

Nos. ~ Description Technical characteristics

Icomple-
. Ition of

units! Q-ty lconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------

•

9. IUtility
ipipelines.
:S.it:e No.2
I
I

lTotal length of the site-1680ml
I Including: I
1270m - two-tiers piperack withl
!span structures I
:Height: :
!LoW tier- 7m I
IHigh tier- 10m I
ITie-beam length - 6m I
I I, ,
178m- single-tier piperack with'
lspan structure
IHeight of piperack~ 5m
ILength of tie-beams- 6m
I
I
:The rest of piperack is of se-
lparately standing posts:
IHeight of posts - 1m
lLength of tie-beams- 1m, 1.5m,
'3m, 4.8m, 7.2m
Height of posts - 2m
Length of tie-beams- 1.5m,7.8m
Height of posts - 3m
Length of tie-beams - 1.2m
Piperack along all the length
has a combined laying of both
pipes and electric and instru
mentation cables.

•

_11_ lposts
lof
Ispan
'struc-
tures
are
metal
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Comple
tion of
const
ruction

•
Nos. Description

•
Technical characteristics

IMetal consumption of utility
lpipelines (pipes, pipeline
ldetails and valves) without
imetal structures and cables is
i243t
I
I

units Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- :
ment I

•

~

'_"j:::S
\ ~..
" ....
'"j:')

\. 1'-:',)....;

10. !utility
pipelines.
site No.3

IProcess pipelines of water
:supply and heating systems and
ielectric networks are laid
Ion low single-tier piperacks.
:Total length of piperacks 
1410m, including:
1115m-with tie-beams up to O.5m
i wide,
I132m-with tie-beams up to 1.5m
I wide,
17m -with tie-beams up to 3.oml
: wide, I

190m -with tie-beams up to 1.0m
I wide,
162m -with tie-beams up to 2.0m
: wide
:Metal consumption is 20.5t
I
I

_11_ lstruc
ltures
lare
lmetal
I
I
IMetal
'consu-
mption
is gi
ven w/o
struc
tures &
el.net
works
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Nos. Description Technical characteristics

I
I
I
I

unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
11. iTreatment

facilities
of sewage
effluents

Process pipelines of water
supply, sewerage and heating
systems are laid on low single
tier piperacks
Total length of piperacks
65m, including:
48m- with tie-beams up to 1.0m

wide,
/12m- with tie-beams up to 3.0m
: wide,
iSm - with tie-beams up to 1.5m
i wide
:Metal consumption is 5.7t.
:70% of piperacks are laid to
igether with electric networks

_11- istruc
itures
lare
Imetal
I
I

iMetal
Iconsum
:tion
lis gi
lven wlo
lmetal
Istruc
itures &
lel.net
iworks

-----------------------------------------------------------------------------

-----------------------------------------------------------------------------

••

12. iPump house
:of non-trea
lted effluents
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

IProcess pipelines of sewerage
and heating systems are laid
on low single-tier piperacks.
Total length of piperacks 
7om, including:
35m- with tie-beams up to 1.0m

wide,
35m- with tie-beams up to 2.2m

wide
Metal consumption is 5.8t.
50% of piperacks are combined
with electric networks.

_11- :struc
ltures
lara
:metal
I,
'Metal
consu
mption
is gi
ven wlo
metal
struc
tures &
cables
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•
Nos.: Description Technical characteristics

Comple
tion of

units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
I
I

separately I
I
I

1.5m high, :
of 2.4m I

13. :utility
pipelines.
site No.4

Total length - 360m
Piperack is made of
standing posts:
185m- with posts of

and tie-beams
long

178m- with posts of 1.2m high,
and tie-beams of 1m long

piperack along all the length
lhas a combined laying of pipes
land electric cables.
IMetal consumption of utility
Ipipes (pipes, pipeline details
land valves) without steel
istructures and cables is 20t
I
I

_11- struc
tures
are
metal

-----------------------------------------------------------------------------

~

v~
\.;'::J
(7\, I

14. :utility
: pipelines.
/site No.5
I
I
I
I
I
I
I
I

Total length -600m
Including:
237m- single-tier piperack

with span structures,
piperack of 10m high,
tie-beams of 6m long

gOm - single -tier piperack
with span structures,
piperack of 10m high,
tie-beams of 3m long

The rest of piperack is made
of separately standing posts:
posts of 2m high,
tie-beams of 1.2m long

_11- struc
tures
are
metal
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\JS
~
~ I

I
I
I

Nos. I Description
I
I
I
I
I,
I
I
I
I

Technical characteristics

I
I
I
I

IUnits
I
I
I
I
I
I
I
I,
I

IComple
Ition of

Q-ty lconst- lNotes
Iruction
1-------
1% of de
I velop-
l ment

------------~~----------------------------------------------------------------

Piperack along all the length I
has a combined laying of pipesl
and electric and instrumenta- I
tion cables :
Metal consumption of utility :
pipelines (pipes, pipeline de-:
tails and valves) without me- :
tal structures and cables is :

163t I
I I
I I

------------------------------------------------------------------------------
15. :utility

lpipelines.
lsite No.6
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,
I
I
I
I
I
I
I
I
I
I

'Total length is 830m I
Piperack is made of separately!
standing posts. The height of I
posts is 1.7m through 4m I
because of rough terrain. I
The length of tie-beams is 6m I

,Piperack along all the length:
lhas a combined laying of pipesl
land electric and instrumenta- I
Ition cables :
IMetal consumption of utility I
lpipelines (pipes, pipeline de-:
ltails and valves) without me- I
Ital structures and cables is I
:93t :
I I
I I

_It_ lstruc
ltures
lare
metal

•
-----------------------------------------------------------------------------

•
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------------------------------------------------------------------------------

•
Nos. Description Technical characteristics

I
I
I
I
iUnits
I
I
I
I
I
I
I
I
I
I

Comple
tion-of

Q-ty iconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
16·lutility

pipelines.
site No.7

Total length is 340m
Including:
70m- single-tier rack with
span structures, piperack of
8m high.
The length of tie-beams is 3m.
The rest of piperack is made
of separately standing posts:
posts of 1m high,
tie-beams of 1m long,
posts of 1.5m high,

,tie-beams of 4m long
posts of 2m high,
tie-beams of 2m long
posts of 4m high,
tie-beams of 2.4m long
Piperack along all the length I

has a combined laying of pipes:
'and electrioc and instrumenta-:
tion cables I

Metal consumption of utility
pipelines (pipes, pipeline de
tails and valves) without me
tal structures and cables is
41t

_11- struc
tures
are
metal

l,J.v
,~

-----------------------------------------------------------------------------
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1.3. Tarasovsky GPP. 1st Stage
III. Auxiliary Facilities

Comple
tion of
const
ruction

I
I
I
I

Nos.: Description
I
I
I
I
I
I,
I
I
I

Technical characteristics units! Q-ty

I
I
I
I

INotes
I
I

------- I
% of de-I
velop- :
ment :

1. :Administra- IFive-storied building.
tion building:Dimensions in plan-66.5x15.5m
for 375 per- :storey height is 3.3m
sons. IBuilding height is 16.5m
Usable floor lcubic content- 17000m3
area- 4000m2 IArea of structure- l050m2
Operating :Frame- steel
floor area- ISpace enclosing structures-

:3GOOm2 :light concrete panels
I
I

project:
I
I

---------------------------------------------------------------------~-------

•

2. Canteen for
100 persons

single-storey building.
Dimensions in plan 24.8x36.8m
Height- 3.0m
Cubic content- 2738m3
Area of structure 920m2
Frame- steel
Space enclosing structures

,light concrete panels
I
I

•

14%
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------------------------------------------------------------------------------

•
Nos. Description Technical characteristics

I
I
I
I I
lUnitsl Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
, I

Icomple- I
ltion of I
iconst- INotes
lruction l
, I
I I

1% of de-l
I velop- :
I ment I

------------------------------------------------------------------------------

-----------------------------------------------------------------------------

--l . ,~'-',
\ .l-JJ

~2:~~

3. iRepairing andlIt is used for maintenance and
mechanical icurrent repair of process
workshop iequipment of GPP.

iSingle-storey building
:Dimensions in plan- 54.4x2.4m
iJleight- 9. Om
:cubic content- 12000m3
lArea of structure- 1400m2
IFrame- steel
lspace enclosing structures- :
lwall three-layers metal panels:
iwith mineral wool heat insula-:
ition.The workshop is equipped:
lwith seven metal cutters,ba- :
I lancing machine, welding and :
iblacksmith equipment as well as
'auxiliary equipment and hoists'

(2 overhead electric cranes,
of Q=5tjf each) necessary for
repairing the GPPprocess
equipment
A concrete area is adjacent to
the building of the workshop.
It is used for outdoor works.
The dimension of concrete area
is 54x25m

projectl
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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C)

Nos.! Description Technical characteristics

lcomple
Ition of

units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
l velop-
I ment

------------------------------------------------------------------------------
project:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

building. :
plan- 19.1x43.2m:

I
I
I
I
I
I
I
I
I
I
I
I

Arch-type building.
Dimension in plan- 24.0x28.5m
Hcight- 9.2m
Area of structure- 685m2
Cubic content- 3150m3

single-storey
Dimensions in
Height- 3. 3m
Cubic content- 2750m3
Area of structure- 830m2
Frame- steel
Space enclosing structures
light concrete panels

Vegetable
greenllousc
with r;eedling
~;cct ion
Usable floor
arCil- 'lOOm/.

Greenhouse
Auxiliary
building

4.

-----------------------------------------------------------------------------
5. Vegetable

storage place
with refri
gerator

single-storey building.
Dimensions in plan- 30.8x24.8m
Height - 6.5m
Usable floor area - 670m2
Operating area - 400m2
Cubic content - 4965m3
Area of structure - 770m2
Frame - steel
Space enclosing structures
wall light concrete panels

project

-----------------------------------------------------------------------------

• •
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------------------------------------------------------------------------------

•
I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I
!Units
I
I
I
I
I
I
I
I
I
I

lcomple- I
ltion of I

Q-ty lconst- INotes
lruction I
1------- I
1% of de-l
I velop- I
I ment l

------------------------------------------------------------------------------
6. !General shop :single-storey building.

IOimensions in plan- 25.1x31.1m
lHeight- 3.6m
ISales area- 150m2
lcubic content -2810m3
lArea of structure- 790m2
I Frame- steel
Ispace enclosing structures
lwall light concrete panels
I
I

project:
I,,
I
I
I

--------------------~--------------------------------------------------------

IBlock-box.
loimensions in plan- 6.0x3.0m
IHeight - 3.0m

"I. : Equipment
ldepot
:Passage way
I
1
I
I
I
I

1
I
I
I
I
I

ISpaqe enclosing structures- I
:metal panels with mineral wooll
Iheat insulation I

project

-----------------------------------------------------------------------------

--\J":.~
{><f..'\..-i

"~~

8. : Equipment
Idepot
IIndoor sto
Irage
I
I
I
I
I
I
1
I
I
I

lIt is used for indoor storage
'of equipment, supplied by Ma
nufacturing plants.
Single-storey building.
Oimensions in plan- 66.8x36.4m
Height - 7.8m
Cubic content - 19000m3
Area of structure- 2450m2
Frame- steel

project
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Comple
tion of
const
ruction

~.c
~

Nos. Description Technical characteristics

I
I
I
I
IUnitsl Q-ty
I
I
I
I
I
I
I
I
I
I

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- I
ment I

9. IEquipment
Idepot
loutdoor sto
:rage
I
I

:Space enclosing structures- I
Iwall three-layers metal panels:
Iwith mineral wool heat insula-l
Ition.The building is equipped:
lwith 4 electric cranes of :
15.0t/f load lifting capacity :

lIt is a concrete area, 72xl06ml
ldimension, and it is used for I
loutdoor storage of equipment I
land materials, supplied by I
:Manufacturing plants :

6%

•

10. iMaterial
warehouse

It is used to keep goods and
materials for operating needs
and GPP equipment reparing.
Arch-type building -15x30m
The building is equipped with
overhead electric crane of

13.2t/f capacity
ICubic content- 5300m3
IArea of structure - 450m2
ISkin- roofing steel sheets
Ion batten
:Heat insulation- mineral wool
lplates

•

41%
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Notes

comple
tion of
const
ruction

% of de
i velop-
I ment

-----------------------------------------~------------------------------------
I I
I ,
, I
I I I

Nos.: Description Technical characteristics IUnitsl Q-ty
I I I
I I I
I I I
I I I
I I I
I I I
I , I
, I I
I I I
, t I

11. : Flammable
: liquids sto
irage,
I

IBuilding - 6x18m
IWeight of equipment
I
I
I,

t
I
I

1. 886:
I
I
I
I

project:
I
I
I
I
I
I

2

1
9

2
2
1
1
2
2
2

12. : Chemica Is
: storage
I
I
I
I
I
I
I
I
I
I
I
I

oil tanks, V=50m3
Oil tanks, V=5m3
Antifreeze tank, V=200m3
Antifreeze tank, V=50m3
Inhibitor tank, V=50m3
Kerosine tank, V=50m3
Kerosine tank, V=200m3
Inside the building:
oil regeneration units

'Block of vacuum oil regenera
tion
Pumps
Total installed power of elec
tric motors
Total weight of equipment

pes.
pes.
pes.
pes.
pes.
pes.
pes.

pes.

pes.
pes.

kW
t

I
I
I
I
I
I
I
I
I
I
I
I
I

32.2 i
71. 451

I
I

project

project:
I
I
I
I
I
I

I
I
I
I

8.5821
22 :

pes. I 2
I
I

t I
I

kW :

:Tanks, V=50m3
: Pump
iTotal weight of equipment
IInstalled power of pump motor

13. iMethanol
Istorage
I
I
I
I

~
,..s."

--~'''''''
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Nos. l Description Technical characteristics

Comple
tion of

Units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

14. !Storage for
packaged ca
talysts

lIt is used for storage of
:packaged catalysts, necessary
ifor GPP operating needs.
'Arch-type building- 15x30m
It is equipped with overhead
electric crane of 3.2t/f capa
city
Cubic content- 5300m3
Area of structure- 450m2
Skin- roofing steel sheets
on batten
Heat insulation- mineral wool

!plates

projectlThere
lare
ltwo
Istora
1ges of
lthis
Itype
I
I
I
I
I
I
I
I
I
I
I
I

project:
I
I

71.165
I
I

: pcs. I 2
I I
I I
Im3/min. 24
I kW I 160
: pcs. I 2
I kW ! 367.5
I
I
I
I

I pes.! 4
I
I

I t
I
I

Air compressors
Discharge pressure,P=O.8MPa
Capacity
Compressor motor power
Air dehydration unit
Tank and pump
Total power
Outdoors
Air receiver, V=80m3
Total weight of equipment
(without compressors)

15. lAir compre
ssor building

• •
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•



• • •
I
I
I
I

Nos.: Description
I
I,,
I
I
I
I
I
I

Technical characteristics

I
I
I
I

IDnitsi Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- iNotes
ruction

% of de
velop
ment

project

3.08
90

15.981

pcs.: 1
I
I

t I
I

kW I

Air compressor
Discharge pressure,P=21.6MPa
Weight
compressor motor power
Total weight of equipment
(without compressors)

I
I
I
I
I
I
I
I
I
I

: t
single-storey building :
Dimensions in plan- 24.4x12.2m:
Height- 7.5m I
Area of structure- 300m2 :
Cubic content- 2250m3 :
Frame- steel :

,Space enclosing structures- :
:three-layers metal panels withi
lmineral wool heat insulation i
I I
I I

16. :Nitrogen and
'oxygen sta
tion

17. ~ Nitrogen
rage

sto-:Tank, V=125m3
: Pumps
lAir coolers
ITotal installed motor power
lTotal weight of equipment
I
I

pcs.: 5
pcs.: 2
pcs. I 2
kW I 28
t 1498.23,

I

project:
I
I
I
I
I
I
I
I
I
I

18 . ILong-term
lstorage of
Igoods

Istorage area- 200m2 I
IDimensions in plan- 12.6x2o.5ml
IHeight- 2.4m I

projecti
I
I
I
I

'-. '>i.\. j~'~~
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\i'''I
\

131



\)
-C.
~,

Nos.! Description Technical characteristics

lcubic content- 619m3
iArea of structure- 260m2
istructures- monolithic rein
I forced concrete
I
I

Comple
tion of

Units! Q-ty jconst- !Notes
ruction

% of de
velop-

I ment

19. ! Autopropane
warehouse.
Autopropane
storage.
Islands of
loading arms.

,Process block,
I

'Tanks, V=25m3
Pumps
Total installed
motors
Total weight of

power of pump

equipment

pes.: 3
pcs.1 5

kW : 16.4
t ! 32.5

project:

•

20. IElectric re- lIt is used for maintenance and
lpairing work-:current repair of GPP electric
: shop iequipment
, 'single-storey building with

additional building
Dimensions in plan:
-high part- 36.6x18.4m
-additional building-

15.5x18.4m
Height:

I-high part- 12.5m
I-additional building- 4.5m

•

project
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•
Nos.! Description

•
Technical characteristics

ICubic content- 9600m3 :
IArea of structure- 950m2 I
IFrame- steel :
ISpace enclosing structures- I
:wall three-layers metal panels:
with mineral wool heat insula-l
tion.The building is equipped :
with 5 metal cutters, electric
heater for motor winding dry
ing,winding equipment, as well
as auxiliary equipment and
hoists(l electric overhead

,crane of 3.2t/f capacity and 1
lelectric overrunning crane of
116/3.2t/fcapacity), necessary
Ito repair GPP electric equip
lment

IComple
Ition of

units! Q-ty lconst- !Notes
ruction

% of de
velop
ment

•
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.~ 1.3. Tarasovsky GPP. 1st Stage
IV. Power Facilities

I
I
I
I

NOS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

IUnitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- INotes
ruction

% of de
velop
ment

Length - 15km

•

1. iExternal
ipower supply
I
I

lAir line on
1220kv
:from Tarko-Sa
lTarko-sale
Isubstation
I
I

:Ditto
I from Severna
lya substation
I

Expansion of
Tarko-Sale
substation

Length - 70km
Supports- rne.ta 1
The route goes through swamped
tundra. The type of foundation
is a pile one.

I
I
I
I,
I
I
I

Transfer of single sectiona-l
lized bus system on 220kV of I
substation into double secti- I

,onalized bus system with tran-l
lsfer bus systems. I
iThe quantity of air lines on I
i220kV to be connected (line :
i cells) is 15 I
I I
I I

•

projectl
I
I
I
I
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------------------------------------------------------------------------------

•
I
I
I
I

NoS.: Oescription
I
I
I
I
1
I
I
I
1
1

Technical characteristics

Comple
tion of

Units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
2. Expansion of

Severnaya
substation

ITransfer of single sectionali
lzed bus system on 220kV of
Isubstation into double secti
lonalized bus system with tran
Isfer bus systems.
lThe quantity of line cells is
:7
I
I

_11-

---------------_._-------------------------------------------------------------

~-

J. : Outdoor
~::;wi tcllqC'il r
on 220kV
Tarasovs]<:.y
GPP

Single ~ectlonulized bus sys- I
tem on /.20kV with entry of one l

air line [or each section,with
installation of circuit brea
kers on 220kV at the entry.
Two transformers of 100MVA

lpower, of 200/10-10kV voltage,
Iwith split windings on 10kV.
ITwo sets of voltage transfor
lmers and arrestors on 220kV.
IOimensions of the building in
lplan- 6x24m
lThere are accumulator batte
lries, control panels, lines
land transformers protection
land automation boards in the
lbuilding.

_11-
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Nos. ~ Description Technical characteristics

Comple
tion of

Units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
\12 disconnecting switches on :
l220kW with earthing blades andl
:4 disconnecting switches on :
110kW, 4 current wires on lOkW :
Ito the building of indoor :
:switchgear (input from trans- :
lformer). Foundations for all l
lequipment and all supports :
lare pile. Outdoor switchgear :
lis provided with lighting, I
I lightning protection and I
Iearthing. :
I I
I I

-----------------------------------------------------------------------------

•

4. IIndoor switchlSingle-storey buiolding I
Igear on lOkV lDimensions in plan- 72.6x12.6ml
: lFoundation- pile I
: lprame- steel I
: Space enclosing structures- :
: light concrete panels :
: Cubic content- 6000m3 I
I switchgear has 4 inputs from I
: 2 transformers lOOMVA, :
I 220/10-10kV,installed outside I
: the building, on outdoor I
: switchgear 220kV area (see :
: above) . :

•

4%
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------------------------------------------------------------------------------

I
I
I
I

Nos.: Description
I
I
I
I
I
I
1
I
I
I

Technical characteristics

I
I
I
I
\unitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple
tion of
const- \ Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

disconnecting:
I
I
I
I

lswitchgear of draw-out type
Iconsists of 6 sections.
IThe first 4 sections have
lbreaking capacity 700MVA,
lrated current of busbars is
13200A . They consist of:
1-26 cabinets with circuit
I breakers
1-6 cabinets with
I switchers
1-2 cabinets with transformers
I of own needs, of 40kVA power
1-10 cabinets with voltage
I transformers
-8 cabinets for outgoing ca
bles connection

-1 cabinet with low voltage
equipment

All cabinets are complete with
protections, control and auto

lmation devices.
18 synchronous compressor mo
ltors , of 12.5MW power are
Ifeeded from these 4 sections,
lwith reactor start-up.

~
\ I:}
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I
I
I

Nos.: Description
I,
I
I
I
I
I
J
I
I

Technical characteristics

I
I
I
I I
IUnits: Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

IComple-
Ition of
const- : Notes
ruction

% of de
velop
ment

•

------------------------------------------------------------------------------
lRated current of start-up re
'actor is 1000A and resistance
is 0.56 ohm.
Reuctors are located inside
the building.
The 5th and 6th sections are
fceded from 2nd and 3d sec
tions by means of protective
reactors of 0.25 ohm.
Rated current of busbars is
1600A, breaking capacity is
550MVA.
The 5th and 6th sections con
sist of:
-23 cabinets with circuit
breakers

-5 cabinets with disconnecting
switches, voltage transfor
mers

3 synchronous motors of 6 3MW I

are feeded from these sections I
with direct start-up, as well I
as 2 asynchronous motors of l
0.8MW and transformer substa- I
tions of lO/O.4kV. I

•
138
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------------------------------------------------------------------------------

I
I
I
I

Nos.: Description
I
I
I
I
I
I
1
I
I
I

Technical characteristics

Icomple- I
ltion of I

units! Q-ty lconst- INotes
lruction I
l------- I
1% of de-I
I velop- I
I ment I

------------------------------------------------------------------------------
lAll cabinets are complete withl
: protections, control and auto-I
lmation devices. :
lIn switchgear building there :
I located accumulator battery ofl
:~20V with one hour capacity :
lof 296 ampere-hours, d.c. pa- I
lnel, 2 battery chargers :
I I
I I

-----------------------------------------------------------------------------
project:

I
I
I

500
1500
400

kW
,r/min
I V

alterna-I
I
I

isingle-storey building
IDimensions in plan- 15.6x6.6m
:cubic content- 520m3
IFrame- steel
:space enclosing structures
I light concrete panels
IFoundation- pile
Characteristics of diesel
generator:
Rated power
Speed
Voltage
Current- three phase,
ting

5. : DiesE' 1 power
Istation
I
I
I
I
I
1

"~e""",,,

\I~
("I~', ,

\ ''\ !~"'".... ~
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~ I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

Comple
tion of

Units! Q-ty iconst- iNotes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
:A set of diesel generator con
lsists of:
:Automatic electric compressor
:Air dehydration unit
IRefrigeration unit
:A set for oil feeding
:pump with electric motor
'oil conservator
Generator board
Automatic control board
In addition, diesel generator
is complete with distributing
board, tank for emergency de
fueling in case of fire

-----------------------------------------------------------------------------

•

6. :Distributing
:point on lOkV
I
I
I
I
I
I
I
I
I
I
I
1
I
1
I
I
I
I

Box-shaped module
Dimensions in plan- 27x6m
It is feeded by cable lines
from indoor switchgear of lOkV
through isolation transformers
lO/lOkV, of 2500kVA power
(2pcs.)
Transformers are located out
side the building.
switchgear of draw-out type,
breaking capacity 350MVA .

•

_11-
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------------------------------------------------------------------------------

•
lcomple
tion of
const
ruction

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics units Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-:
velop- I
ment I

------------------------------------------------------------------------------
lIt consists of:
:-2 cabinets of infeed with
: circuit breakers
:-1 cabinet with circuit brea
: ker for bus sectionalization
:-1 cabinnt with draw-out dis
: connecting switch for bus
: sectionalization
:-2 cabinets with transformer
: on 40kVA lO/O.4kV and fuses
:-2 cabinets with arrestors
:-2 cabinets with voltage tran
I sformers ,
\-8 cabinets with circuit brea-:
: kers for switching-in loads
I
I

-----------------------------------------------------------------------------

...•
, .......,...).,

"J~... ~..";
V __ l
(;f

\

7·IIntrasite
power supply
networks

Complete transformer substa
tion to be located in the
building.
Each sUbstation includes:
-2 transformers on lOOOkVA

10/0.4kV with oil filling
-2 cabinets of O.4kV input

I from transformer with draw
: out circuit breaker

project
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Nos. Description Technical characteristics

I
I
I
I
lunitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple-
tion of
const- iNotes
ruction

% of de
velop
ment

Complete transformer substa
tion to be located in the
building (3 pes.)
Each substation includes:
-2 transformers on 1600kVA

lOjO.4kV with oil filling

•

------------------------------------------------------------------------------
:-1 board of cabinet type on I
: O.4kV with busbar sectionali-l
: zing draw-out breaker and 16 I
: draw-out feeder breakers :
1-2 cabinets of 10kV input with:
I disconnecting switch and fu- :
I ses
I
I
icomplete transformer substa-
ltion to be located in the
Ibuilding.
lIt includes::-1 tranformer on 250kVA
: 10jO.4kV
:-1 cabinet of 10kV input with
: fuses and disconnecting
: switch:-1 board of cabinet type on
I O.4kV with one input circuit I

breaker and 8 feeder breakers!
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•
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I
I
I
I

Nos. I Description
I
I
I
I
I
I
I,
I
I

Technical characteristics

I
I
I
I I

IUnitsl Q-ty
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I

Comple
tion of
const- jNotes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
withl

I
I
I
I
I
I
I
I

-2 cabinets of 10kV input
disconnecting switch and
fuses

-2 cabinets of 0.4kV input
from transformer with draw
out circuit breakers

-1 board of cabinet type on
I O.4kV with busbar sectionali

zing draw-out circuit brea
ker and 16 draw-out feeder
cuicuit breakers.

-\J"~
(7(
~

complete capacitors of 225kVA
power (Gpcs.)
Ditto, of 112.5kVA power

. (10 pes.)
Motor control centres (MCC).
Total quantity of motors- 836
Quantity of input panels on
630A- 80 pes.
Quantity of sectionalized pa

,nels - 40 pes.
IPower cable 10kV - 19km
ipower cable up to lkV - 130km
lcontrol cable - 35km
icomputer-controlled system is
iused to control power supply.
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Nos.! Description Technical characteristics

iThe working place of dispat
Icher-electrician is equipped
Itaking account of it.
:uPs system of 50kV power.
:Accumulator battery with char
1gers on 110V (one-hour capaci
Ity is 40 ampere-hours).
!Ditto, 24V (one-hour capacity
lis 30 ampere-hours)
I
I

•

:Comple- I
Ition of I

units! Q-ty lconst- INotes
lruction I
1 I
I I
I% of de-I
I velop- I
I ment I

144
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1.3. Tarasovsky GPP. 1st Stage

V. Transport and Communication Facilities

•
Comple
tion of
const
ruction

I
I
I
I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

:units
I
I
I
I
I
I
I
I
I
I

Q-ty

I
I
I
I
INotes
I
I_______ I

I
% of de-:

: velop- :
: ment :

~

'v~
(7,
,~~\

1. : Gil r'iHII) bu i 1
idillq
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ltis w;ed [or maintenance and:
ClllTPnt n~pili r of automobi le:~. :
It conninh; 01 indoor arei1 :
lor I) automol)j Ie:;, pn~vpnti ve :
maintenance room for 2 posts, :
room for battery repair and :
charging, indoor washing, and :

Ipersonnel rooms. :
lsingle-storey building. '
iDimensions in plan- 73.0x12.8m
'Height- 4.5m
Cubic content- 4204m3
Area of structure- 934m2
Frame- steel
Space enclosing structures
wall three-layers metal panels
with mineral wool heat insula
tion
The building is provided with
all necessary equipment for

lrepair works
I
I

5%
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Nos. i Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

IComple
ition of

Units! Q-ty iconst- !Notes
Iruction
1-------
1% of de
l velop
: ment

2. IGarage. lIt is used to make easier
IParking area :the start-up of automobile en
iwith air hea-lgine in winter time.
lting lIt includes outdoor concrete
: larea for parking of 20 automo-
: lbiles, air heating radiator
: lchamber and air duct, from
: :which hot air is supplied un-
: lder automobile engines
I I
I I

project

•

3.

4.

iGarage.
loil contain
:ners storage
I
I
I
I
I
I

Garage.
Fuel filling
station

lIt is used for storage of oil I
lmaterials in barrels and drums I
lnecessary for needs of garage. i
IBox-shaped module- 3x12m, :
lof 4m high :
I I
I I

It is used for automobile
charging with gasoline and
diesel fuel. I

It consists of two underground I
tanks of 50m3 volume each, and:
two fuel filling facilities I

I
I

•

project

project
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Nos.: Description
I
I
I
I
I
I
I
I
I,

•
Technical characteristics

I
I
I
I

IUnits
I
I
I
I
I
I
I
I
I
I

Comple
tion of

Q-ty iconst- I Notes
ruction

% of de
velop
ment

•

Two-storeys building with5. Fire station
for 6
accesses with
auxiliary and
service rooms
for 70 per
sons

I
I

garage for 6 accesses. l
Dimensions in plan- 81.8x19.2ml
Height of building- 7.8m :
Cubic content- 12250m3 :
Area of structure- 1600m2 :
Frame- steel :
Space enclosing structures- :
light concrete panels I

I
I

project

-
~..t:J
\J "'"--

6. : Gas testing
:room
I
I
I
I
I
I
I,
I
I
I
I
I
I

7. : Automatic
Iexchange
I"Kvant" for
:256 numbers
I
I
I
I

'single-storey building :
Dimensions in plan- 18.4x12.4m:
Height- 4.0m :
Cubic content- 1000m3 :
Area of structure- 250m2 I
Frame- steel I
Space enclosing structures- :
three-layers metal panels with:
mineral wool heat insulation :

Automatic exchange of quazi
electronic system, for 256
numbers in complete with po
wer supply equipment, phones,
installation cables, instru
ments and tools.

set 1

project

project
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F I
I
I
I

NOs.: Description
I
I
I
1
I
I
I
I
I
I

Technical characteristics

lIt is used for private branch
Icommunication with output for
I interstate communication on
116 outgoing and 16 incoming
:connecting lines
I
I

I
I
I
I

IUnits
I
I
I
I
I
I
I
I
I
I

Icomple
ltion of

Q-ty lconst- !Notes
I ruction
:-------
1% of de
l velop
: ment

8. :External com-:Equipment for digital transfer: set
:munication lsystem, for 30 channels, for :
:networks to :cable line of 18km long, with:
icommunicationiseparation of 5 channels for I
:centre of in-l11km long, in complete with :
Idustrial area!power supply unit, installa- I

tion cables and control and :
operating devices :
Main symmetrical high frequen-:
cy cable for laying in ground, i km
with copper cores, of 1.2mm :
dia., of 4x4 capacity :

1

18

project

•

9. Automatic
exchange
"Kvant" for
256 numbers.
Railway side

.area.
I
I

:Automatic exchange of quazi
lelectronic system, for 256
!numbers. It is used for pri
lvate branch communication and
:output for interstate communi
ication on 16 outgoing and 16
iincoming connecting lines.

•

set 1 project
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Nos. Description

•
Technical characteristics

lIt shall be in complete with
:phones, installation cables,
I instruments and tools
I
I

I
I
I,
Iunits,
I,,,
I,,,,

Comple
tion of

Q-ty iconst- !Notes
ruction

% of de
velop
ment

•

10. Cable commu
nication line
from communi
cation centre
of
oil-pumping
station
Pur-Per to
automatic
exchange
of railway
side area

Equipment of digital transfer
system,for 30 channels, for
multiplexing cable line of
up to 9km long, in complete
with power supply unit, in
stallation cables and control
and operating devices.

Main symmetrical high frequen
cy cable with copper core of
1.2mm dia., of 4x4 capacity,
armoured, with hose coating,
for laying in ground, with
installation materials.

set

km

1

9

project'

'---",
v~J

~~'"

\.)~

Telephone cable, 50X2, with ! km ! 0.4
copper core,of o.5mm dia.,
with PE insulation in PE I

sheath, for laying in conduits:
lwith installation materials I
, I
, I
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Nos.l Description Technical characteristics

Comple
tion of

Units! Q-ty iconst- !Notes
ruction

% of de
velop
ment

11.:Perimetral
guard alarm
system of
equipment
storage

Guard alarm receiving and mo- l set
nitoring instrument for guard-
ing fencing perimeter of toxic
substances storage, perimeter
of up to 500m long, with infra
red radiation transmitters and
installation cables and mate- i
rials. :

I
I

Guard alarm receiving and mo- I set
nitoring instrument for guard-
ing fencing perimeter of sto-

lrage area, perimeter of up to
1700m long, with transmitters,
I installation cables and mate
lrials
I
I

1

1

project'

.'

12. lCable commu- /Telephone cable of 50x2 capa- ! km
nication linelcity, with copper core of
up to resi- IO.64mm dia., with air and pa
dential area :per insulation,in lead sheath,
P-6 lwith protecting covering for

I laying in grounds subject to
Idisplacement, with installa
ltion materials

•

2.8 project
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------------------------------------------------------------------------------

•
I
I
I
I

NoS.\ Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

Comple
tion ·of

units! Q-ty jconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------
13.:External IRadio-relay station,4 channels: set

communicationlwith base and portable radio
I installations, with output to
itrunk exchange channels and
llines.
I
I
:Frequency range is 150-170MHz.
IComplete with power supply
iunit, antenna and mast system,
I installation cables, instru
lments and tools. Antenna mast
lis 45m high
I
I

3 projectlEach
lset-:2 ter
Iminal
lexchan
1gers
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-----------------------------------------------------------------------------

~

14. iCommunication ITelephone cable with copper : km
'and alarm lcore of O.5mm dia., with air
networks land paper insulation, in lead
up to emer- Isheath, with protective coa-
gency and lting,of 10x2 capacity, with
process tanksiinstallation materials

I
I
:control cable with PVC insula-! km
ltion, with 4 copper cores, of
IO.75mm2 cross-section, with
lprotective coating for laying
Ion cable racks
I
I

0.9

1.0

projectl
I
I
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~

~
Nos. Description Technical characteristics

I
I
I
I
lunits
I
I
I
I
I
I
I
I
I
I

Comple
tion of

Q-ty lconst- !Notes
ruction

% of de
velop-

I ment

set I 1
project'

, I
I. ,
I,
I
I
I
I
I

I

,
I

I
I

set ,
3

I
I

,
I

•

------------------------------------------------------------------------------
iDitto, cores of 1.0mm2 cross-
isection ! km ! 0.4
IDitto, cores of 1.5mm2 cross-
Isection

, km , 1.5, I

-----------------------------------------------------------------------------
15.lIntrasite iTrunk exchange of 60 channels

l communication icapacity
lnetworks of :
:GPP Primary crystal electric clocki
: with possibility to connect
: up to 50 secondary electric
I clocks, with power supply
: equipment
I Loud speaking communication I
: device for conference communi-l
i lcation and dispatcher loud i
: ispeaking communication of up I
l lto 10 users capacity : set! 1
I IEquipment of radio broad- I
I lcasting centre,of lkW power, I

Ifor amplifier-transmitter i
lswitch in, external programs I
lradio receiver, antenna for I
ldifferent range receiving, I
lswitching centres, installa- I
ltion cables and wires, instru-l
lments and tools I set ! 1

•
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------------------------------------------------------------------------------

•
I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I
I
I
I

units! Q-ty

Comple
tion of
const- INotes
ruction

% of de
velop
ment

~

\\i~·.·\<,

~

------------------------------------------------------------------------------
IAmplifier of 100W power for
:paging system, in complete
'with microphone device, horn
speakers (up to 10 pes.),
power supply unit ! set ! 1

Exchange of prompt manager co-
mmunication, up to 25 num-
bers capacity ! set ~ 2

Exchange of prompt communica-
'tion up to 60 numbers ! set! 1

Exchange of prompt communica-
tion up to 10 numbers l set ! 2

Terminal devices for cable
communication lines connection
in complete with cabinets" and
switch boxes : pcs.l 10

Telephone cable with copper
core of 0.5mm dia., with air
and paper insulation in lead
sheath, with protective coa-
ting, of 10x2 capacity ! km ! 10.8
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Nos. Description Technical characteristics

Comple
tion of

Units! Q-ty lconst- !Notes
ruction

% of de
velop
ment

------------------------------------------------------------------------------

•

iControl cable with PVC insu- I
ilation with 4 copper cores of i
il.omm2 cross-section with pro-i
:tective coating for laying on :
'cable racks ! km
Ditto, cores of 1.5mm2 cross-
section ! km
Main cable for radio installa
tion with copper core, with
porous PE insulation in PVC

,sheath, screened, 2xl.2 ! km

Ditto, armoured with steel
ribbon, 2xl.2 ! km

Telephone conductor, distribu
ting, single-pair, with copper
core, of 0.5mm dia., with PVC
insulation ! km

Power cable of general purpose
with plastic insulation, with
copper core of 2.5mm2 cross-

1section l km
:Ditto, cores of 4mm2 cross-
Isection ! km
I
I

•

0.37

2.2

0.8

0.06

0.35

0.1

0.3
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•
Comple
tion of
const
ruction

Nos. Description Technical characteristics units Q-ty

I
I
I
I
INotes
I
I

------- I
% of de-l
velop- l
ment I

------------------------------------------------------------------------------
16. : Intrasite

networks
of fire and
guard alarm
system

IReceiving and monitoring fire: set
iinstrument with up to 80 loops:
lcomplete with power supply
:unit and fire annunciators
I,
iSignal and start-up fire de
:vice of 4 loops capacity,
: complete with power supply
:unit and fire detectors ! set
I

1

3

project l

.....--'

'J':'')
6·~;'
v"'._

. _. \'"...,.,,~

Receiving and monitoring fire
instrument, of 60 loops capa- I

city, complete with power
supply unit ! set ! 1

Receiving and monitoring ins
trument of guard alarm system
with power supply unit and

,annunciators for perimeter
Iguard ! set! 1,,
iReceiving and monitoring fire
land guard instrument, of 4
I loops capacity ! set! 1
I,
:Exchange for prompt communi-
lcation, for 25 numbers ! set! 1
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IComple
Ition of
lconst-
Iruction

-
~
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I
I
I
I

Nos. i Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics units Q-ty

I
I
I
I
INotes
I
I

1------- I
I% of de-l
I velop- I
I ment i

set I 1I
I
I

pes. I 1
pes. I 4
pes. i 1

I
I
I
I

set I 1I
I
I

set I 6I
I
I

•

------------------------------------------------------------------------------
lAlarm system unit
lIncluding:
IBoard
ILight annunciator
iMicrophone
lstationary radio station,
imulti-channel, complete with
lpower supply unit
IPortable (mobile) radio sta-
i tion
I,
Receiving and monitoring fire
instrument, of up to 120 loops:
capacity, with power supply
unit ! set 1 1

Exchange cable with copper
,core of 0.5mm dia., 10x2 capa
city, with air and paper insu
lation, in lead sheath, with
protective coating ! km ! 9.1

Control cable with PVC insula-
tion, with 4 copper cores of
1.0mm2 cross-section, with

,protecting coating for cable
irack laying ! km l 2.6

•
156

•



• •
.-------------------------------------------------------------------------------

•
Nos.! Description Technical characteristics

Icomple
ltion of

Units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
I velop-
I ment

lPower cable of general purpose:
iwith plastic insulation, with I
laluminum core of 4mm cross- I
isection I km ! 0.1
I I
I I

~

\~
->:~'""~

~~~-'''ilI

17. :CommunicationlTelephone cable with copper :
and alarm Icore of O.5mm dia., lOx2 capa-:
networks Icity with air and paper insu- I
up to auto- llation in lead sheath, with :
propane sto- lprotective coating I km
rage I I

Control cable with PVC insu- l
lation, with 4 copper cores :
of 1.0mm2 cross-section, with I

lprotecting coating for cable :
Irack laying : km
I I
I I

IMain cable for radio installa-I
:tion with coppercore, with I
Iporous PE insulation, in PVC :
Isheath, screened, of 2xl.2 ca-I
lpacity : km
I I
I I

1.5

0.8

0.5

I project:
I
I
I
I
I
I
I
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Nos.: Description
I
I
I
I
I
I
I
I
I
f

Technical characteristics Units! Q-ty

I
I
I
I

INotes
I
I

------- i
% of de-:
velop- :
ment i

•

18. \ Communication ITelephone cable with copper I I I projectI I I

:and alarm Icore of 0.5mm dia., 10x2 capa-I
Inetworks lcity, with air and paper insu-l
lin auto- !lation I km , 0.8I I

Ipropane sto-
irage iControl cable with PVC insu-
I ilation, with 4 copper cores off
I :1.omm2 cross-section, withf I
f Iprotective sheath for cable I
I I
I Irack laying km 1.2 I
I I
I I I
I I I
I IDitto, cores of 1.5mm2 cross- I
f I
I Isection km 0.5 I
I I
I I I
I f I
I IMain cable for radio installa-I
f ition with copper core, withI
I Iporous PE insulation in PVCI
I isheath, screened, of 2xl.2 ca-I
I ipacity I km f 0.2I I I

I
I

•
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1.3. Tarasovsky GPP. 1st Stage

VI. External NetwOl'ks and Facilities of Water Supply, Sewerage, Heat Supply and Gas Supply Systems

•
I
I
I
I

Nos. I Description
I
I
I

Technical characteristics

I
I
I
I

lunitsl Q-ty
I
I
I
I
I
I
I
I
I
I

Comple- I

tion of
const- INotes
ruction

% of de
velop
ment

•''>$"~

, \
V",,"·~

("~'.J.'S

1. Plant boiler
room

:Packaged boiler room with 3
:gas and oil fuel boilers.
Total capacity- 75t/h.
Fuel- natural gas
Boiler room includes:
-production building- 30x24m,
of 8.5m high

-box-shaped module of perso
nnel rooms, 3.26x12.25m, of
3.985m high

-room of wet salt storage,
6x3m

-flue stack of 1500mm dia.,
45.0m high

Box-shaped module of personnel
rooms is connected with boiler
building by means of link
building with 3x3.26m dimen
sion
Single-storey building, modu
lar type, frameless .

3.3%
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Nos. i Description Technical character1stics

IComple
Ition of

units! Q-ty lconst- !Notes
Iruction
:-------
1% of de
l velop-
I ment

•

------------------------------------------------------------------------------
Space enclosing structures- I ,

I ,
metal three-layer panels with I I

I I

mineral wool heat insulation. I ,
I I

Cubic content- 7462m3 I I
I I

Area of structure- 788m2 I I
I I

I
I

,Main equipment of production I I
I I

building includes: I I, I

-steam boiler, of 25t/h capa- I I
I I

city, P=l. 3MPa I pcs. I 3I

-economizer, cast iron, packa-
ged type I pcs. ! 3I

-fan, Q=21000m3/h, H=418mm H201
N=45kW I pcs. ! 3

I I

I-smoke exhauster,Q=44000m3/h,
I H=307mm H2O, N=75kW I pcs. : 3, I

I-deaeration column Q=50t/h
, pcs.: 2,

I-deaeration tank, volume=15m3 I pcs. ! 2I

-separator of continuous pur-
ging, of 300mm dia. I pcs. ! 1I

-heat-exchanger, steam/water,
Q=25t/h I pcs. ! 1I

-centrifugal pump, Q=320m3/h,
H=70m, N=110kW I pes. i 3I

,-centrifugal pump, Q=60m3/h,
I H=140m, N=45kW I pes. ! 3
I I

•
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•
Comple
tion of
const
ruction

I
I
I
I

Nos. I Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics units! Q-ty

I
I
I
I

INotes
I
I

------- I
% of de-I
velop- I
ment I

------------------------------------------------------------------------------
I-centrifugal pump, Q=20m3/h,
I H=30m, N=4kW
-steam/water heater,

F(of heating)=53,9m2
-water/water heater,

F(of heating)=40.6m2
-ionite filter of 1500mm dia.
-salt dissolving drum, lOOOmm
dia.

-metering pump, Q=1001/h,
H=100m, N=O.25kW

I
I

pcs.: 6
I
I

pes. I 5
I
I

pcs.l 5
pcs.! 5

pcs.: 1

pcs.: 2

-----------------------------------------------------------------------------

t:~"""'~8?_'

\v~
~,~_l
._c_, oJ
"-l~

2. iHeat-carrier
:heating unit
I
I
I
I
1
I
I
1
1
I
I
I
I
I
I
I
I
I
I
I
I
I

It is used for super heated
heat-carrier production with
parameters 115-70C
The unit is located on the
ground, 14x6m, with heating
floor, under light shed
Main equipment:
-steam-liquid shell and tube
heat exchanger,
F(of heating)=106m2

I-liquid-liquid shell and tube
I heat exchanger, F(of heating)
I =41m2

pcs.

pcs.

2

2

project I
I
I
I
I
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I
I
I

NOS.: Description
I
I
I
I
I
I
I
I
I
I

Technical characteristics

I-centrifugal pump, Q=210m3/h,
I H=90m, N=55kW
I-underground buried tank,
: volume- 40m3
I
I

I
I
I
I
lunitsl Q-ty
I
I
I
I
I
I
I
I
I
I

I
r

pcs. I 2
I
I

pcs. I 1
I
I

Comple-
tion of
const- INotes
ruction

% of de
velop
ment

•

3. iCompressed
:gas waste
Iheat recovery
lunit
I
I
I

It is used to produce process
heat carrier with parameters
160-106C and hot water for
heating the buildings of the
process unit with parameters
95-60C
The equipment is located in
the process area and pump
equ~pment is located in comp
ressor house and refrigration
station
Main equipment:
-Heater,cylindrical,vertical,
of 20MW power

-centrifugal oil pump,
Q=360m3/h, H=80m, N=110kW

-vertical tank, volume=100m3
Pn=1.0MPa

-centrifugal pump, Q=200m3/h
H=90m, N=90kW

•

pcs. i 1

pcs' l 4
I
I

pcs. I 2
I
I

pcs. I 3

project:
I
I
I
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Nos. I Description
I
I
I
I
I
1
I
I
I
I

•
Technical characteristics

I
I
I
I

IUnits
I
I
I
I
I
I
I
I
I
I

IComple- I

Ition of
Q-ty Iconst- I Notes

ruction

% of de
velop
ment

•

4. : Fire water
Isupply pump
: house
I
I
I
I
I
I

-underground sump, horizontal,
volume=63m3

-centrifugal pump, Q=12.5m3/h
H=20m, N=2.2kW

-shell and tube heat exchanger
F(of heating)=1293m2, Pn=5MPa

I-shell and tube heat exchanger
: F(of heating)=875m2,Pn=7.5MPa
i-shell and tube heat exchanger
: F(of heating)=94m2,Pn=1.6MPa 1
I-plate heat exchanger, I
I F(of heating)=160m2,Pn=1.6MPa/
I I
I I

iDimensions in plan- 6x18m
IHeight- 6m
Icapacity- 630m3/h
IHead- 90m
:centrifugal pumps, horizontal
: (1 working, 1 stand by)

I
I

pes. I 1
I
1

pcs.! 2

pcs.: 5

pcs.: 3

pcs.: 4

3%

---
\.A
3

5. IFire water lsteel, cylinrdical, vertical, I I I projectlI 1 I

Ireserve tankslwith heat insulation, with I I I I
I I I I

I lheating: I I I I
I I I I I
I IV==2000m3, H=ll. 92m, D=10.43 I pes. : 2 I I
I I I I
I IV=2000m3, H=5.98m, D=6.63m I pes. 1·2 I I
1 I I I
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Nos. :
I
I
I
I
I
I
I
I
I
I

Description Technical characteristics

I
I
I

I I
IUnits: Q-ty
I I
I ,
I I
I I
I I
I I
I I
I I
I I
I I

lcomple-
ltion of
Iconst- 1Notes
Iruction
1-------
1% of de
I velop
: ment

6. IArtesian Prefabricated box-shaped I I
I I

/wells module I I
i ------I I

I Dimensions in plan- 3x3m I I I 21.2%I I I I

I I-Ieight- 2.6m I I
I I I
I Productive capacity- 16m3/h I I
I I I
I Head- 140m I I
I I I
I Artesian submerged pumps- I I
I I I
I (1 working) I pes. I 3I I
I I I
I I I

•

7. IPump house oflDimensions in plan- 6x15m
lpotable and IHeight- 6m
/plant fire ITwo groups of pumps:
lwater supply 11;Service and potable needs
: I Capacity- 200m3/h

: Head- 50m
I centrifugal pumps (2 working
: 2 stand by)
12.Plant needs
: Capacity- 38m3/h
: Head- 44m
I Centrifugal pumps (lworking,
I 2 stand by)
I
I

•

pes.: 1
I
I
I
I

project'
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Nos.! Description

•
Technical characteristics

IComple
ltion of

Units! Q-ty lconst- !Notes
Iruction
:-------
l% of de
I velop-
1 ment

•

:Water defer- ICapacity- 400m3/d

10. !Sewage efflu
ents pump
station

-
V
, :\

" -
,~\

"'~

8.

9.

:Service
:potable
: reserve
I
I
I
I

: rization
I
I
I
I
r
I

and lsteel, cylindrical, vertical,
waterlwith heat insulation, with
tanks:heating:

:V=400m3, H=7.45m, D=8.53m
I
I

unitlrrefabricated box-shaped mo- I

Idule. Dimensions in plan-3x15ml
IHeight- 3.6m 1
I I
I I

Capacity- 60m3/h
Head- 25m
Feeding header,of 5.25m deep
Prefabricated box-shaped mo
dule
Aboveground part- 3x6,
Height- 2.6m
Underground part, D=1.42m,

IH=7.2m
ICentrifugal pumps (1 working,
:1 stand by)
I
I

pes. I 2
I
I
I
I
I
I
I
I

I
I

pcs.l 2
I
I
I
I
I
I

I
I
I
I
I
I
I
I

pes. I 3
I
I
I
I
I
I
I
I
I
I
I
I
I
I

_11_

_11-

_"_
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Nos.! Description Technical characteristics

Comple- I

tion of
units! Q-ty lconst- INotes

ruction

% of de
velop
ment

------------------------------------------------------------------------------
11. ISewage efflu

lents pump
lstation
I
I
I
I
I
I
I
\
I
I
I
I
I
I
I
I
I
I
I
I
I
I

capacity- 70m3/h
Head- 32m
Prefabricated box-shaped mo
dules consist of:
1.Module of pump station with

dimensions in plan 6x3m I

2.Module of control and venti-l
lation with dimensions in :
plan 3x9m :

centrifugal pumps, flare :
(1 working, 1 stand by) :
Feeding header of 4.5m deep I
Feeding header of 6.0m deep :

I
I

I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

pes. :
pes. I

I
I

1
1

_11-

-----------------------------------------------------------------------------

•

12. lPlant and lcapacity- 2oom3/h
rain IHead- 47m
effluents :prefabricated box-shaped mo- I pes.
pump stationsldules consist of:

:1.Module of receiving tanks,
: V=50m3 each, - 2 pes.
: Feeding header of 5.5m deep I

12.Module of machine department I
: dimensions in plan 3x6m :
: centrifugal pumps, flare :
I (2 working, 1 stand by) I

•

2

_11-
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I

Nos.: Description
I
I
I
I
I
I
I
I
I
I

•
Technical characteristics

13.Module of control and venti-I
I lation, dimensions in plan
I 3x9m
I
I

lcomple
ltion of

Unitsl Q-ty Iconst- !Notes
Iruction
1-------
1% of de
I velop-
I ment

•

13. :Treatment
faci 1ities
of sewage
effluents

Capacity- 200m3/d
It consists of:
-plant and auxiliary building
-aerotank building
-box-shaped module for final
treatment

-skid-mounted tanks (steel,
vertical, V=10m3 - 4 pes.)

-sludge drying beds (4 beds
with dimensions in plan
10x12.5m)

pes. 1 _11_

------~
~''''v·~
~~

14. :Nontreated
effluents
pump station

lcapacity- 120m3/h
lHead- 230m
IDimensions in plan- 6x18m
IHeight- 4.8m
IPumps(2 working and 1 stand
lof explosion-proof design
I
I

I
I
I
I
I
I
I
I

by)
I
I
I
I

pes. 1 _11_
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Nos. Description Technical characteristics units Q-ty

I
I
I
I
INotes
I
I------- I

% of de-l
, velop- I
I ment :

15. IAccumuling
ltanks for
lnontreated
:effluents
I
I

16. l Treatment
:facilities
1of car
:washing ins
Itallations

:steel, cylindrical, vertical,
lwith heat insulation, with
1heating
IV=1000m3, H=11.92m, D=10.43m
I
I

lcapacity- 31/sec
IReinforced concrete tank
l11.34x1.55m with section of
:thin-layer settling and fil
Iters

pcs. I
I
I
I
I
I
I
I
I

pcs. I
I
I
I
I
I
I
I
I

2

2

_11-

_11-

17. IOffsite net
lworks of
lplant water
lservice
I
I

IUnderground networks from I m
lsteel pipes (of 150mm dia.) I
lwith highly reinforced insula-:
ltion. The depth of laying is I
14.4m :

700 _11-

•

18. Intrasite
networks of
service and
potable water
line

Underground networks from
steel pipes with highly rein
forced insulation
Dn= up to 50mm
Dn= up to 100mm
Dn= up to 150mm
Dn= up to 200mm
Dn= up to 250mm
Dn= up to 300mm
Dn= up to 350mm
The depth of laying is 4.4m
Metal consumption of wells

•

m
m
m
ill

m
m

t

500
700

1900
50

140
100
150

62

_11_
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Nos.: Description
I,

Technical characteristics

IComple
Ition of

units! Q-ty lconst- !Notes
Iruction
1-------
1% of de
l velop
I ment

--------------------------~----------------------------------------------

19. !lntrasite :Underground networks from
networks of :steel pipes
plant fire :On= up to 100mm I m
water serviceion= 150mm I m

'On= 250mm : m
On= 300mm : m
On= 400mm ! m
Insulation is highly rein-
forced
The depth of laying is 4.4m
Metal consumption of wells ! t
There are 28 water guns on the
network

i,

I
I
I
I

: 850
:3600
: 1400
:1350
: 20
I

177

_11-

-----------------------------------------------------------------------------

-----------------------------------------------------------------------------

-\ \\./ :,
r-.:".'.,.»
,.~.~

V

20.: Intrasite
networks
of sewage
effluents

21. i Intrasite
lnetworks of
lplant rain
Isewerage
: system
I
I

Gravity flow networks, from
cast iron pipes
On= up to 100mm
On= 150mm
On= 200mm
The depth of laying is 3.6
through 5.5m
Metal consumption of wells

:Gravity flow networks,
I from cast iron pipes:
IDn= up to 100mm
IDn=200mm
:on= 250mm
lon= 300mm

m
m
m

t

m
m
m
m

120
960
650

99.5

I
I
I
I

: 250
:2050
: 450
I 350
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Nos.! Description Technical characteristics

lComple
ltion of

units! Q-ty lconst- !Notes
Iruction
:-------
1% of de
l velop
: ment

iDn= 350mm
: from steel pipes:
IOn::: 200mm
iDn= 300mm
IDn= 350mm
iThe depth of laying is 3.6
ithrough 6.25m
:Metal consumption of wells
I
I

m

m
m
m

t

370

160
50
80

293

22. : Offsi te
inetworks of
iplant rain
Isewerage
: system
I
I
I
I
I
I

IUnderground head networks
steel pipes
Dn= 200mm
Insulation is highly rein
forced
The depth of laying 4.4m
Metal consumption of wells

from:
I
I

: km
I
I
I
I
I
I

I t
I
I

13

36

• •
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2. PROGNOSIS OF PRICES FOR OIL GAS AND REFINARY
PRODUCTS. TAXES
2.1. General Conditions

oil gas processing in Russia now is one of the few branches
where prices for the raw materials and for major part of
commercial products are controlled by the government.

This government control is represented by the establishment
of the upper limits of the prices for raw oil gas, broad
fraction of light He, liquified gas for domestic needs as well as
for stripped gas. Individual hydrocarbon fractions and
hydrocarbon mixtures for industrial consumption are sold on free
price basis. The revision of the upper limits of prices is made
periodically in accordance with inflation increase in other
branches of Russia. The last revision of the prices have been
done in July 1993.

Upon the whole price control is the reasonable measure,
which meets the interests of the major part of gas processing
plants (GPP). This is because there is no competition on the
Russian market of oil gas and broad fraction of light He which
prevents monopolistic price rise.

There is the natural price ceiling which is represented by
the price on the natural gas. But the actual situation is such
that the major part of GPPs in western siberia which have not the
fractionation units, could be bancrupts if they would not sell

_stripped gas for higher prices.
In fact, the only Buyer of the stripped gas is concern

"Gasprom", which is the monopolistic owner of the total gas
pipeline system. By means of the establishing of quite high
prices which allow to get some profit for gas transporting
enterprices, the government has managed to balance the interests
of one and another sides.

The government has to support gas processing branch by
means of pricing and taxation which due to the objective
reasons has low profitability, but which manages to handle
part of the ecological problems of oil producing regions.

Such state control of the prices which has supported in
general gas processing branch in difficult situation, has
caused a certain deformation of prices and distanciated
prices from those.pn the world market.

In the conditions of the limitation of liguified domestic gas
price, Gas Processing Plants which include gas fractionation
units try to compensate the damages by means of price increase on
liquified gas sold to Petrochemical Plants.

And in the conditi~ns of undeveloped, monopolistic market of
light hydrocarbons they have succeeded. That's why currently the
price of propane and butane bought by oil chemistry is
more than 2 times higher than the price of crude oil. Such price
ratio differes very much to that which exists on the world
market. Of course such situation is of temporary character and
in the course of light hydrocarbon market development and
Russia integration to the world market these price structures
will come closer.

In the conditions of hyperinflation to make long term
predictions of prices on Russian market is very risky, cause
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prediction, caused by the
will increase the possible
market conditions for the

~_." ..

the mistake of one who makes this
wrong prediction of the inflation,
mistakes of the estimation of the
partucular product.

According to the prediction of the inflation rate made by the
experts of the Russian Government the average price level for
the products of the fuel and energy branches of industry in the
year of 1994 will increase by 4.9 times and for natural gas by
7.2 times as compared to 1993.

Next two years the inflation rate shall decrease and
starting from 1996 the inflation rate shall be 3 to 5% per year.
In such case of inflation development in the year of 2010 the
level of prices will increase by 8. '4 - 11.2 times as compared to
1993. It is necessary to point out that the prognosis of
the Government for 1992 and 1993 have turned to be very
optimistic and the actual inflation rate has been 2-3 times
higher than predicted.

The difficulty of the prediction of the absolute level of
prices for hydrocarbons is enhanced by the fact that the part of
prices are regulated by the Government, i. e. it is the
result of the certain economical politics. That's Why the
uncertainty of economical processes is increased by general
political factors as well as by subjective factors. It is
supposed for the time being to continue price regulation by
the Government during next five years, still it is not clear
whether this term will be followed and what will be the form of
the regulation. Nevertherless we have tried to make the
prediction, based on our experience and on the predictions of
the prices for light hydrocarbons on the market of the Western
Europe. The reason for such approach is the assurance that the
World Market will become an important factor which influences
the internal Russian Market even if Government regulation will
continue for the longer period.
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2.2. The Prediction of Prices for Broad Fraction of Light
Hydrocarbons

There is no World Market for the broad fraction of light
He. That's why the price of the broad fraction of light HC is
determined indirectly based on the prices of its separation
products and cost of gas fractionation. In 1993 the price of
the products which are produced by means of broad fraction
separation into more narrow mixtures and individual
hydrocarbons on the markets of Western Europe was 152 USD/ton.
In 1996 this price will be 166 USDjton and before 2010 it will
increase up to 377 USD/ton.

The prices for hydrocarbons, assumed for the calculations
have been determined by the Institute of conjuncture research.
So, considering the cost of gas fractionation, the upper limit
of the price for broad fraction in Western Europe will be 144
USD/ton in 1996 and 330-350 USD/ton in 2010. At the same time
we mean here the realization of such quantities of the
product which will not influence the conditions on the market
of light hydrocarbons and will not lead to price decrease.

The delivery of broad fraction of light hydrocarbons from
Pur area of Tumen region is possible by railways and by
complex way, i.e. by railway and sea shipment. The shortest
and the cheapest way of light hydrocarbons transportation to
Rotterdam is to deliver it by railway to st.-Petersburg and
then by sea. The total expenses will represent 57USD/ton out
of which 41.5 USD (49.5 thous.Roubles) is the cost of railway
transportation, 1.5 USD (1.8 thous.Roubles) expenses for
cargo handling, 14 USD sea shipment. The cost of sea
shipment here and further is based on the data provided by the
Institute of Complex Transportation Problems.

However this way of light hydrocarbons transportation is
improbable. Due to the separation of Baltic states the cargo
flow in the port of st.-Petersburg has considerably increased
while ecological situation in the Nevsky bay is extremely
adverse.

The delivery of broad fraction of light hydrocarbons to
Rotterdam via one of the Black sea ports (Tuapse) will cost 77
USD/ton. Out of which 48.9 USD is the cost of railway
transportation (57'.7 thous. Roubles according to the tariff
acting before 01.10.93 and 1: 1200 Dollar/Rouble exchange
rate), 1.5 USD cost of cargo handling, 26.6 USD
transportation by sea.

The delivery of "". light_ hydrocarbons via Tuapse to
Mediterranean sea ports will cost a little cheaper: to Greece
(Athens) - 57 USD/ton, and to Italy (Leghorn)- 66 USDjton.

Taking into account Russian export taxes (23 USDjton) the
minimum expenses for light hydrocarbons' transportation to the
West European Markets will represent 80 USDjton.

So, the ultimate price of Ex-railway station in the
region of Pur-pe, which could be available for the Producer of
the broad fraction of light hydrocarbons for the its
realization on the European Market in 1993 is 72 USD/ton, in
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of the Governemnt prediction
the price of Ex-station in the
714-915 thous.Rbls/ton in the

1996 it will increase up to 76-81 USD and in 2010 - up to
160-170 USD.

The above estimations of the cost of railway
transportation do not consider 1.5 times tariff increase
which has taken place in 15.10.93. This tariff increase has
created difficult insoluble situations in some branches
including gas processing branch. For maijor part of light
hydrocarbons' consumers the transporation of the crude have
become two times as expensive as crude itself as well as for
the Plants producing liquified domestic gas, the processing of
light hydrocarbons has become unprofictable. The consumers
have started to reject broad fraction of light hydrocarbons.
Therwith light hydrocarbons are rejected not only by. the
Plants which produce domestic gas the price for which are
regulated by the government but also they are rejected by
petrochemical Plants the prices of which are not regulated by
the government. The similar situation has turn to be in the
coal industry. Such tariff increase seems to be unreasonable:
railway transportation costs are increased more ·quickly than
the prices for the products of crude producing and energy
producing branches. So/ the prices for the natural gas has
increased 180 times as compared to 1991, prices for oil
800 times, and for light hydrocarbons 300 times as well as for
railway transportation 1507 times.

As far as the current situation may cause the cr1S1S in
the energy producing branches and lead to interruptions in the
supply of population with liquified gas in the conditions of
the very cold winter, it is probable that the government has
to correct this disproportion.

The gained assesments permit to assert that in case of
liberation of prices for light hydrocarbons and granting the
producers the right to go to the world market, the internal
price in Russia would approach 85 thous.Rbls/ton. As
developments, connected with the increase of railway tariffs
taken place 15.10.93, have shown that under continuation of
price regulation for domestic liquified gas and suppression of
the price increase, it is highly improbable that internal
Russia demand for broad fraction of light hydrocarbons will
allow to increase price higher than 85 thous.Rbls. And even
this level is 4 times as higher as currently acting regulated
price 19.8 thous.Rbis/ton.

In case of the' realization
of the inflation development,
region of Pur-pe will represent
year of 2010.

For light hydrocarbons' Cgnsumers located in Povolzhje in
2010 the price of 1 ton of the crude will represent 900-1200
thous. Roubles.

•

•
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2.3. Price Prognosis for Stripped and Raw Oil Gas.

The prices for stripped gas before 2010 have been
calculated with the help of the similar assesments. The
results are given in Table 2.1.

When transporting the gas for export through the networks
of "Gasprom" most likely "Gasprom" will charge the payment for
these services equal to the prices existing on the world
market for the similar services, i.e., 40 USD/1000m3 in the
year 1996. The expenses of "Gasprom" in terms of Roubles for
the transportation of gas through the territory of Russia will
be as follows:

41.3 thous.Rbls
47.6 thous.Rbls
57.7 thous.Rbls
71.1 thous. RbIs

in 1996
in 2000
in 2005
in 2010

•

•

The payment for the transit via territory of Czech and
Slovakia will be in a form of gas take-off from the gas
pipeline in the quantity of 10% of the transported gas.

Russia export tax is shown in Table 2.1 in terms. of ECU
and it represents 19 ECU/1000m3 (approximately 23 USD/1000m3)
for foreign ventures and for joint ventures with foreign
investment share in the statutory capital of more than 30 %.

For Russian ventures and for joint ventures with less
than 30% share of foreign investments in the statutory
capital, the tax represents 16.52 ECUj1000m3.

As it is seen from the Table, without exemptions on the
export taxes and providing the payment to "Gasprom" for
services on the level of world prices, export realization of
stripped gas is unprofitable. However, there is a precedent
connected with tax exemptions: in 1993 PO
"Sibneftegaspererabotka" has been released from export taxes
for stripped gas.

As it has been stated above the price for the raw oil gas
Which is sold to gas processing Plants is regulated by the
Government and currently is 1125 Rbis/1000m3. Almost all of
the existing gas processing Plants are located in the regions
of decreasing oil production and are underloaded with the
crude.

In such conditions GPPs are dependent on the oil and gas
producing plants. In the future perspective this situation
will not change even if -,oil production will be demonopolized
and each of GPPs will bUy crude not from one (sometimes two or
three) large gas Seller but from many small gas Sellers.
That's why we believe to be expedient to keep price regulation
for raw oil gas for longer period of time than it is
supposed to be done by the Government. Considering the above
scenario of inflation development, the price of raw oil gas
will be in 2000 as 7030-7770 Rbls/1000m3, in 2005 it will be
8160-9900 Rbls/1000m3 and in 2010 it will be 9500-12600
Rbls/1000m3 •

The price prognosis for oil gas, stripped gas and broad
fraction of light hydrocarbons is given in Table 2.2.
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2.4. Taxes

2.4.1. In accordance with the Dercree of the President of
Russia dated by 14.06.92 NO.629, the ventures of all forms of
properties, including the ventures using foreign investments,
must sell 50% of currency profit gained from products' export
(or services ) on the internal currency market of Russia via
authorised Russian banks at the market Rouble exchange rate.

2.4.2. Export taxes for particular products are specified
by the Decree of Customs Committee'of Russian Federation dated
by 27.02.92 No.57. This document specifies the tax for
"petroleum gas and gaseous hydrocarbons" as 19 ECU per 1ton for
Russian ventures and 21 ECU per 1 ton for foreign and joint
ventures in which foreign capital is represented by more than
30% in the statutory capital.

On the conversion of gaseous hydrocarbons to the weight
units it is assumed that 1150 m3 is equal to 1 ton.

For the individual ventures the exceptions can be made.
For example, by the Decrees of the President No.374 dated by
19.03.93 and by the Decree of Government of Russia No. 218
dated by 14.03.93 Gas Processing Plants are released from the
export tax and from the obligation to sell currency profit
until 01. 01. 94.

2.4.3. Since 01.01.92 VAT (Value Added Tax) has been
introduced on the territory of Russia.

VAT is determined as the difference between the price of
the realized products, jobs, services and the valuve of
expenditures, cost of production and circulation.

Since 01. 0.1. 93 VAT for gas processing products which are
realized for free prices represents 20% and for the products
which are realized for controlled prices as 16.67%.

This VAT value has been introduced based on the Russian
Federation Law: II Revisions and Amendments of the Tax System
of Russia ll , approved in July of 1992.

Products exported by manufacturers direcly are not VAT
taxable.

2.4.4. Currently (i.e., before 01.12.93 there are
several acting taxes and obligatory payments which are
included into the cost price.

"-
2.4.4.1. The deductions' (payments) for social security

fund. These deductions include social security, medical
insurance, pension fund, employment fund. The deductions
represents 39% of wages' fund of the venture.

•

•

2.4.4.2. Transportation tax in the amount of 1% of wages'
fund.

2.4.4.3. The deductions for
developments in the amount of 1.5%

scientific and technical
of the production expenses
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including tax specified in item 2.4.4.1.

2.4.4.4. Deductions to insurance fund of the Ministry of
Fuel and Energy in the amount of 1% of the cost of the
commercial products.

2.4.4.5. Deductions to the investment fund in the amount
of 20% of the cost of the commercial products.

2.4.5. The taxes on the profit of the venture.

2.4.5.1. The tax transmitted to the state budget in the
amount of 32% of the taxable profit. The profit which is
intended for the investments, including venture own production
and off-production spheres, providing the total use of
depreciation sum.

2.4.5.2. Specific tax for militia keeping in the amount
of 2% of the sum equal to the product of the number of the
personnel mUltiplied by the established minimum salary.

2.4.5.3. The tax for the needs of the educational
organizations in the amount of 2% of wages' fund.

2.4.5.4. The tax for the excess of the wages' fund norm.
The norm of the wages' fund is equal to the product of the
number of the personnel mUltiplied by the minimum salary and
multiplied by four. In case the actual amount of the wages'
fund does not exceed the wages' fund norm the tax is not
imposed. In case the actual amount of wages' fund exceed the
norm less than two times, the tax represents 32% of the
excessive amount. If the actual amount of wages' fund exceeds
the norm more than two times the tax represents 50% of the
excessive amount.

2.4.5.5. The tax for the maintenance of the dwelling
houses and objects of the social and cultural sphere in the
amount of 1.5% of the cost of the realized products.

2.4.5.6. The tax on the property in the amount of 1% of
the fixed assets a~~ circulating capital.

2.4.5.7. The tax on the users of the automobile roads in
the amount of 1% of the amount of the realized products.

Upon the whole the tax sY$tem of Russia is in the stage
of establishment and is characterized by instability. By the
opinion of the majority of the producers the acting taxes are
too much high and do not stimulate the development of the
production. Due to this there is quite high probability that
the new Parliament elected 12.12.93 will change significantly
the tax system.
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2.5. Conclusions and Suggestions.

As it is resulted from the above prognosis,
transportation expenses and customs taxes make the export of
broad fraction of light hydrocarbons and stripped gas from Pur
region to Western Europe not very attracting for the foreign
investors. Besides, it is improbable that the Government of
Russia will permit the export of significant amounts of broad
fraction of light hydrocarbons. First of all, there are
underloaded facilities in Russia in gas fractionation.

Secondly, a number of petrochemical plants are oriented on
the use of the products of light hydrocarbons' processing
and these petrochemical plants even currently are faced
the shortage of the crude. Decreasing of the oil production
will result in the increase of the shortage for directly
distilled gasoline which is used for pyrolysis. Due to this one
should expect the transition of ethylene production from
directly distilled gasolines to light hydrocarbons.

Third, a great part of dwelling houses in Russia use
liquified hydrocarbon gas as fuel. So, the export of the
significant amounts of light hydrocarbons abroad can create
difficulties in the supply of thousand hundreds of Russian
citizens with domestic fuel. Therewith it is probable that the
consumption of liquified gas in the rural areas of Russia will
icrease due to the increase of the number of farmers for which

-liquified gas is the most convenient type of the fuel.
Forth, CIS states which do not have their own resources

will have the priority in the purchasing of broad fraction of
light hydrocarbons and individual fractions of light
hydrocarbons due to their geografical location and formed
economical connections.

As for the export of stripped gas from gas processing
Plants through the main gas pipelines of "Gasprom" the·
effieciency of it will increase in the course of the price
rise for gas in Western Europe. But at the initial period
without exemptions for taxes gas export will be of low
efficiency or even unprofitable for the producer.

considering the ecological role of the branch it is
necessary that the Government of Russia shall prolong the
exemptions acting 'in 1993 till the year of 2000.

We think that broad fraction of light hydrocarbins
produced at GPPs of the Pur region shall be realized on the
internal market of Russia. In this case it is possible to do
the following: '_

- to include Tobolsk Complex making the processing of
light hydrocarbons into the List of Founders of JV; to process
the total amount of broad fraction in Tobolsk and to produce
for export more expensive commercial products;

- to realize broad fraction of light hydrocarbons on the
internal market of Russia and use the gained money for the
needs of the JV.

•

•
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2.6. Sources or-information and initial data.

of stripped gas realization at the border of
1993 is 80 USD/1000m3.

2.6.1. The
and natural gas
pUblications.

The price
the Germany in

prices of the world market for hydrocarbons
till the year 2010 are accepted based on the

2.6.2. The cost
light hydrocarbons has
Institute of Complex
of Economy of Russia.

of sea shipment of broad fraction of
been accepted based on the data of
Transportation Services at the Ministry

2.6.3. The expenses of "Gasprom" for stripped gas
transfer over the territory of Russia have been estimated
based on :

- the book written by P.T.Eremenko and N.A.Vorobjev "The
development of pipeline transport in the soviet union and
abroadu , Moscow, pUblishing house "Nedra", 1989;

- the actual data of the Ministry of gas industry for

- uNorms for costs of construction and operation of gas
pipelines and their facilities II (PTM-1035-86), Kiyev,1986;

2.6.4. The probable tariff of "Gasprom" for gas
in terms of hard currency has been determined
trans-Asia gas pipeline project (Magazine 1I0il,
Ptrochemistry Abroad", No.2, 1992). Tariff includes
in the amount of 20%.

• 1989 .

transfer
based on
Gas and

the profit

•

2.6.5. The costs of gas transportation from Russia
borders to the borders of Germany are determined based on the
actual expenses of PO IIsibnefetgaspererabotka" in 1993:

- cost of transit via territory of Ukraina is 21
USD/1000m3;

- cost of transit via territory of Czech and Slovakia is
10% of the volume of the transfered gas .
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Prognosis of Pdces for Stripped Gas Export, USD/IOOOm3

Table 2.1. •
1996

The price of stripped gas
at the market of Western
Europe 90

Expenses for transporta-
tion within Russia 40

Expenses for transporta
tion over the territory
of Ukraina 23

Expenses for transporta
tion over the territory
of Czeck and Slovakia 9

The price at Pur-pe
region 17

2000

119

45

27

12

36

2005

165

52

31

17

69

2010

230

60

35

23

120

180
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Prognosis of Prices on Russian Market for Oil Gas, Stripped Gas and Broad Fraction of Light Hydrocarbons in Pur Area of Turnen

Region

Table 2.2.

Name of Product

Oil gas, thous.Rbls/
thous.rn3 .

Broad fraction,
thous.Rbls/ton

stripped gas
thous.Rbls/thous.m3

1996

6.25-6.37*

108-110*

57.5-58.6*

2000

7.03-7.77*

531 - 586

55.3-63.1

2005

8.2-9.9*

616-748

67.4-85.7

2010

9.5-12.6*

714-915

81. 3-114.4

-.~~....,"""~

*) For regulated prices
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2.7. Additional Information

A. The Price Current No.10-01 "Tariffs for Railway Cargo
Transportation". Tariff intructions No.1 of the Railway
Ministry of the USSR.

Part!.

9.Tariffs on the transportation of cargo in the tank
cars.

9.1. Tariffs for the transportation of cargo in the tank
cars are given in Table 2 below:

Table 2.

In tank cars beloning to:

•

Name of cargo Ministry of
railways of USSR

organizations
and ventures or
rented by them

ID of the tariff

1- oil and oil products 19 20
(item 20100,21100-21500,
22100-22500) •2. LPG (item 22600,48700) 21 22

3. spirits and phenols 23 24
(item 49300)

4. Perishable cargo trans-
ported in tank cars
(item 55100-55400, 56300,
57400, 58400, 59100,
59200, 59500) 25 26

5. Another cargo transported
in tank cars 27 20

9.2. The charges '\ for tl].e transportation of the
cargo in the tank cars are determined by mUltiplication
cost of 1 ton transportation according to the tariffs
cargo weight in the tank cars (except for liquified gas
22600 and 48700).

liquid
of the
by the

items

9.3. The charges for the transportation of liquified gas
(item 22600 and 48700) in the tank cars are taken for the
weight of the cargo in the tank car but not more than for 22
tons.
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Part 2.

section 4 includes the charges for the transportation of
1 ton of liquid cargo according to tariffs 19, 21, 23, 25, 27
in the tank cars beloning to the Ministry of rail ways;
according to tariffs 20, 22, 24, 26 in the tank cars beloning
to organizations and ventures or rented by them, and according
to tariffs 28 (in the tank cars beloning to the Ministry) and
tariff 29 (in the tank cars beloning to the organizations or
rented by them) for the transportation of of oil products from
the loading station or distribution stations to the place of
distination. '

The paiment for the shipment of each vagon according to
the existing tariffs is calculated by means of mUltiplication
of the cost of 1 ton transportation by the weight of the cargo
in the tank car.

Calculation tables of payments for transportation of liquid
cargo in tank cars.
(Schemes No.10-29)

Payment for transportation is determined by mUltiplication
of the cost of 1 ton in accordance with the corresponding scheme
by the weight of the cargo in the tank car

(in roubles)

Scheme Distance, km
number -----------------------------------------------------

2901
3000

3001
3100

3101 : 3201
3200 : 3300

3301
3400

3401
3500

•

19 14.6 15.1 15.5 16.0 16.4 16.9
20 12.6 13.0 13.4 13.8 14.2 14.6
21 41.5 42.8 44.1 45.4 46.7 48.0
22 20.7 21. 4 22.0 22.7 23.3 24.0
23 26.8 27.6 28.4 29~3 30.1 30.9
24 18.0 18.6 19.2 19.7 20.3 20.8
25 39.0 ., ,- 40.2 41.4 42.6 43.8 45.0
26 12.8 13.2 13.6 14.0 14.4 14.8
27 18.6 19.1 19.7 20.3 20.9 21. 5
28 13.6 14.0 14.5 15.0 15.4 15.9
29 11.8 12.2 12.6 13.0 13.4 13.8,
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B. Transport Railway Tariffs for Light HC Broad Cut
Transportation acting from 15.10.93. •Distance Cost per

price
km current

1991
rbl·/t

Coefficients Cost of
for tariffs, transpor-
1991 tation

from1993
rbl. It

Purpe - Tobolsk 912 14.8 1507 22304
Yuzhny Balyk - Tobolsk 483 9.5 1507 14316
Purpe - Yuzhny-Balyk 429 8.8 1507 13261
Purpe - Minnibaevsky
GPP (Almetjevsk) 2206 32.4 1507 48827
Tobolsk - Minnibaevsky
GPP (Almetjevsk) 1294 19.7 1507 29688
---------------------------------------------------------------

•
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MHHBCTEPCI'BO TOnJIBBA H 3HEPrETHKH POCCHltCKOit ClJE,nEPAUHH

focy.napCTBeHHhlH HayquO-HCCJle,IJ;OBaTeJlhCKHH H npOeKTHbIH HBCTHTYT
BecltT:BBOH H ra30BOH npOMhlI1lJleHHOCTH HMeHH B. H. MypaBJIemm

(mIIPOTIOMEHHEcDTEfA3)

YrJIy6J1eUBe BCnOJlh30BaUIUI
uec)JTJlBoro ra3a B llicI>JIY .

MeCTopOiK,Zl;eUBD: TIOMeUCKOD: 06J1aCTB

TIpe,IJ;BapHTeJIbBbIH npoeKT-HCCJle,IJ;OBaHHe areHTCTBa no
MeXQJ.yHap0,IJ;Hol\ty pa3BHTHIO CUIA

MaTepHaJlhI K Pa3,IJ;eJIy "YTHJIH3alUUlIIOJIYTHOro H
npUP0,IJ;HOro ra3a B UeJllIX pa3BIITIlH TIOMeHcKoH oOJIacTB"

3aKa36234
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COAEPiKAHHE

Bse.neoue

I. AHaml3 cymeCTBYJOlI.l;erO COCTOSIHIDI .n06hIlm
nonyrnoro ra3a B ITO ITypHe<pTera3
TlOMeHCKOH 06JIacTii.

1.1. CocToHHHe IICnOJIl:,30BaHIDI nOIIyTHoro ra3a

1.2. <DyHK:uHoHaJIhHOe Ha3HalJeHHe nyHKTOB c60pa
II nO,!J,I'OTOBKH He<pTII II ra3a

1.2.I.CllcTeMa c60pa II IIOJJ:rDTOBKH He<pTH.

1.2.2.YCTaHOBKH II coopY'KeHIDI CIiCTeM1>I c60pa.

1.2.3.060PYAOBaHHe WUI IIO.n;rOTOBKH He<pTH II ra3a.

1.2.4.ITpmmmnraJIhHaH cxeMa c60pa H IIOJJ:rDTOBKH
He<pTH H ra3a Ha MeCTOpO)KJJ;eHIDIX no
ITypHe<pTera3.

1.3. XapaKTepliCTIlKa 06'beKTOB c60pa, IIO.n;rOTOBKH
II TpaHCnOpTa He<pTH H IIO:nymOro ra3a.

1.4. cDlI3W1ecKoe COCTOHHHe 06'beKTOB c60pa,
IIO.n;rOTOBKH H TpaHCIIOpTa IIOIIyTHoro ra3a no
ITypHeq>Ter3.3.

2. ITpHP0,llHble YCJIOBIDI paioHa npoeKTRpOBaHIDI
II cTpoHTeJII:,cTBa 06'beKTOB c60pa II
TpaHCIIOpTa nonyrnoro I'3.3a ITO ITypHe<pTera3

3. OnpeAeJIeHHe OCHOBHhIX IIoTpe6HTeJIeH I'a3a
1J)UI c06cTBeHHhIX H)')K,ll He<pTeAo6:r:.IlJH.

4. ITepelJeHL 06'beKTOB, nOTpe6HhIX WUI c60pa II
TpaHCIIOpTa no:nymoro I'3.3a B ITO
ITypHe<pTera3 B nepHo.u AO 2000 r.

4.1. .llmKHMIIble HaCOCHble CTIlHI.UUI H yCTaHOBKH
no.nrOTOBKH HeepTIf.

4.2. 061>eKThI c60pa If lpaHCnOpTa nOnyTHoro ra3a.

3

4

4

S

5

6

6

8

II

17

20

35

36

36
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BBE}lEHHE

HaCTOHlUaH pa60Ta HBIDleTCH tIaCThIO p33.llen:a "YnuIIB3.UIDI
nonymoro II npllpO,llHoro I'33a B UemIX p33BHTIDI TIOMeHCKOH o6JIacrn"
H BLmOJIHeHa B COOTBeTCTBHH C IIpHJIo)KeHHeM 1 K KmrrpaKTy C
epllpMOH EeKTeJIL ''Yrny6JIeHHe HCnOJIL30BaHHH HeepTHHoro r33a H
IllcI>lIY MecTopo~eHHH TIOMeHcKoH o6JIacrn", npe,llBapHTeJILHbIM
npoeKTOM - HCCJIe.llOBaHHeM areHTCTBa no MeiK,ll)'HapO,llHoM)' p33BHTHIO
CIlIA.

B pa60Te .llaH aHaJIH3 HCn0JIL30BaHHH nonymoro r33a B
npOIl3BO.llCTBeHHOM om.e,llHHeHHH ITypHeepTera3 TIOMeHcKoH o6JIacrn B
1992 rollY, OnHCaHa npHHUHITHam.HaH cxeMa c6opa, nO,llrOTOBKH H
TPaHCnOpTa Heeprn H raJa, a T~e OtIHCTKH H )'THJIH3auHH CTOtIHLIX
BO.ll, .llaHO OnHCaHHe epyHKu;HoHaJIbHOrO H33HatIeHHH o60PY.llOBa.HIUI
,llIDI nO,llrOTOBKH Heeprn H r33a, XapaKTepHCTHKa H epH3HtIeCKOe
COCTOHHHe 06'.beKTOB c6opa, nO,llroTOBKH H TPaHCnOpTa nOnyTHoro raJa,
HaxO.wnu;HXCH B 3KcIIJIYaTauHH no COCTOHHHIO Ha KOHeu 1992 rO.lla.

COrJIaCHO 3MaHHIO B pa60Te .llaHO OnHCaHHe npHpO,llHLIX
YCJIOBHH PaHOHa, BKJIIOtIaIOmee B ce6H reorpaepHtIeCKOe nOJIO)KeHHe,
MeTeOpOJIOIWIeCKHe YCJIOBHH H Tonorpa<j>HIO paHOHa. 3Ta tIaCTh
cO.llep~ HHepopMaUHIO, OTHOCHIIl)'IOCH K TPe60BaHHHM H H)')K.lIaM
npoeKTHpoBaHIDl TeXHOJIOrntIeCKorO o60PY.llOBaHHH II TPaHCrrOpTHLIX
KOMM)'HHKauHH.

CJIe.uy:roJ::UH:H 3TaII paGOTLI cO.llep~ pe3YJIbTaTbI paCqeTa
rrOTPe6HOCTeH B raJe .lJ)UI Y,lloBJIeTBOpeHHH C06CTBeHHbIX H)')K.lI
HeepTenpOMLICJIOB H HBIDleTCH HeOTheMJIeMOH tIaCTLIO 6aJIaHca .l106bItIH II
HCrrOJIL30Ba.HIUI rrorrynlOro I'33a, COCTaBJIeHHe KOToporo Heo6xo,llHMo
,llIDI onpe,llen:eHHH 06'.beMOB r33a, rrO,llaBaeMoro Ha I'33orrepepa60TKy HJIH

c6pacLIBaeMoro HerrOCpe,llCTBeHHO B MarHcTPaJILHbIe r330npOBO,llbI
npllpo,llHoro r33a ,llIDI nO.llatIH Ha TOIIJIHBHbIe H)'iK.llbI npoMbIllDIeHHbIX
paHOHOB, pacrrOJIO)KeHHbIX 3a rrpe,llen:aMH HeepTe,llo6bIBaIOI.UHX paHOHOB.

COCTaBJIeHHe 6aJIaHca Heo6xo,llHMo T~e ,llIDI onpe,llen:eHHH
rpY30noToKoB r33a npH paCtIeTe Me~OMLICJIOBbIXH MarHCTPam.HbIX
raJOnpOBO.llOB, KOMlIpeccopHbIX CTaHUHH, p33MemaeMLIX Ha
MeCTOp0iK,lleHIDIX, Y.llaJIeHHbIX OT nOTPe6HTen:eH Ha paccToHHHe,
npeBbIlIIaIOmee 60-70 KM H GOJIee.

B nOCJIe,llHeM p3.3,ZleJIe rrpHBe,ZleHbI pe3YJIbTaTbI paC'IeTa
nOTPe6HbIX 06beMOB CTPOHTeJIbCTBa 06beKTOB c60pa H TPaHCnOpTa
nOnyTHoro ra3a B nepHO,Zl 1993-2000 IT., n03BOJIHIO!.UHX o6eCne'IHTb
nOJIHoe HCnOJTh30BaHHe nonynmro ra3a B 06'.be,ZlHHeHHH, HatIHHaH C
1996 rO.lla.

ITPH BbmOJIHeHHH pa60TLI HCnOJIL30BaJIHCb TeXHOJIOrHtIeCKHe
rrOK33aTemr p33pa6oTKH MecTopo~eHHHno MaTepHaJIaM CH6HMMHII,
BbmOJIHeHHbIM B paMKax .llaHHoro KOHTPaKTa

COrJIaCHO 3MaHHIO rrOf(I'oTOBJIeHbI' 0630pHble KapTbI
TIOMeHcKoH o6JIacrn II ITO ITypHeepteI'33 C HaHeCeHHeM TPaHCnOpTHLIX
KOMM)'HHKauHH H OCHOBHbIX Heq>TenpOMLICJIOBbIX om.eKTOB.
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1. Aa3JIH3 ~ecTBYJO~eroCOCTOSIHIDI Jlo6t.rIH DOnyTHOI'O l'a3a
B no nypHefjJTel'a3 TIOMeOCKOB: o6.1IaCTH

1.1. COCTOSIBHe HCDOJIh30BaBHJI DOnyTHOro l'a3a

B HCTeKIlIeM 1992 rollY B rrpOH3BO.llCTBeHHOM o6'bemmemm: nypHeq>Ter3.3
HaxOJlH)IOCb B p3.3pa6oTKe 9 HeeJ.>THHbIX MecTop0iK,neHHif: HOBo-nypneiicKoe,
KOMCOMOJIbCKOe, EapCYKOBCKOe, BepXHe-IIypneiicKoe, 3anaIUiO-IIypneiicKoe,
TapacoBcKoe, CeBepo-TapacoBcKoe, XaPaMllYPcKoe II YCTh-XapaMIIYPCKoe. ,llBa 113
HHX - 3an3.llHo-IIypneHcKoe H CeBepo-TapacoBcKoe - 6LIJIH BBe.n:eHLI B pa3pa6oTK)' B
1992 r, OCTaJIbHhle- BnepHo.n: 1985-1991 IT.

BMecTe C HeQ>ThIO H3 He.n:p 6LUIO H3BJIelieHO 3895,9 MJIH.M3 nonyrHoro rasa,
B TOM llHCJIe 1384,0 MJIH.M3 /35,5%/ CTapacoBcKoro,1270,0 MJIH.M3 /32,6%/ C
EapcyxoBcKoro H 832 MJIH.M3 /21,4%/ C KOMCOMOJILCKOro MeCTOpO)K,lleHJ:I:H. 113
He.n:p OCTaJIbHLIX 6-rn: MeCTOpO)K)leHHii 6LDIO 113BJIelieHO 410 MJIH.M3 nOnyTHoro rasa,
"tfrO COCTaBWIP 10,5% OT pecypcoB ra3a. HCn0JTh30BaHHe lIonyTHoro rasa / .n:06LJlIa/
COCTaBWIO 2067,5 MJIH.M3 HJIH 53,1% OT pecypcoB, 1828,4 MJIH.M3 rasa 6LIJIO
COllOKeHO Ha Q>aKe.rrax. .Ilo6LJlIa rasa IIO MeCTOpO)K)leHIDIM pacnpe.n:e.rrWlacL
CJIe.n:yIOI.IJ;HM 06pasOM:

•

HaHMeHOBaHHe .Ilo6LNa K03Q>cPHIJ;HeHT 06beM rasa,cmK- •MeCTOpO)K)lemrn: rasa, HCnOJIL30Ba.InUI, )KeHHOrO Ha cPaKe-
MJIH.M3 % JIax, MJIH.M3

1. HOBo-IIypneHcKoe 74,6 37,9 122,4

2. KOMCOMOJILCKOe 831,6 99,9 0,1

3. liapcyxoBcKoe 168,3 13,3 1101,9

4. BepXHe-IIypneHcKoe 22,9 63,2 13,3

5.3ana.n:Ho-IIypneHcKoe 0,1 1,7 5,8

6. TapacoBcKoe 969,5 70,1 413,9

7. Xapa.MTIypCKoe 0,5 0,3 169,1

8. YcTh-XapaMnypcKoe 1,8

9.CeBepo-TapacoBcKoe

HToro: 2067,5 53,1 1828,4

•
~

.. f TaKOH HH3:KHH ypoBeHh HCnOJIb30BaHIDI ra3a no BceM MeCTOp0)K,l(eHIDIM 3a'1(\···1'''''/\". HCKJIlOlleHHeM KOMCOMOJIbCKOro 06'LHCIDIeTCH HecBoeBpeMeHHLIM BBO.n:OM B
, j 3KCIIJIYaTaum<> liapCyxOBCKOH KC, npe.lJ:HasHaliaBIUeHCH JJ)UI .n:O)KaTHH rasa

EapCyxOBCKoro, HOBo-IIypneHcKoro, BepXHe-IIypneHcKoro H 3an3.llHo-IIypneHcKoro



•

•

•

5

MeCTOpO)KJ];eHHii, OTCYTCTBlleM CIICTeMld c6opa, nO,llI'OTOBKH II 'Tp3.HCnOpTa
nonyTliOrO ra3a Ha XapaMIIYPCKOM MeCTOpO)K,lXeHHH, He.uOCTaTKOM MOIllHOCTeH no
nepepa60TKe norrymoro I'a3a Ha ry6KHHCKOM ra30rrepepa6aTbIBaIOmeM 3aBo.ue,
OTCYTCTBlleM MOIUHOCTeH no llepepa60TKe I'a3a Ha TapaCOBCKOM MeCTopO)KJ];eHHH.

IIoTPe6HTeJUIMH noll}'THoro ra3a Ha MeCTOpO)K,lXeHIDIX HB.IDllOTCH KOTeJIbHbIe
JlHC II nel.lH YCT3.HOBOK rrpeLI:BapHTeJIbHOrO c6poca BO.llbI /YTICB/, KOTeJIbHbIe rmc,
-qaCTh I'a3a no.uaeTCH Ha C06CTBeHHbIe H)'iK,lIl>I nocem<a ry6KHHCKHH ynpaBJIemno
3KCIIJIYaTa.u;IDI II peMOHTa o60py.uOBaHHH nOCeJII<OBoro X03HHCTBa.

Bcero B 1992 rollY Ha C06CTBeHHbIe H)'iK,lIl>I Heq,TerrpoMbICJIOB 6bIJIO
113pacxo.nOB3.HO 189 MJIH.M3 ra3a, 113 HHX 29 MJIH.M3- Ha H)')K.llbI rrOCeJIKOBOrO
X03mCTBa

Ha ra3onepepa6aThIBaIOIIJ;Hii 3aBO.n 6bIJIO 1l0.n3.HO 1878 MJIH.M3 ra3a. IIo.na-qa
ra3a Ha m3 ocymeCTBmI.1IaCb C TapacoBcKoro, KOMCOMOJIbCKOrO II EapcYKOBcKOro
MeCTOpO)KJ];emrn: no HH3KOHaIT0PHbIM ra30rrpOBO.uaM no.n C06CTBeHHbIM JlaBJIeHHeM.

1.2. «IJyma.(uoHaJlhUOe Ha3UaQeBHe JIYHKTOB
c60pa H nO,IU'OTOBKH ue4JTH H raJa

1.2.1.CHCTeMa c60pa H no.n;rOTOBKH HecIJTH

C60p Heq,rn II ra3a C MeCTOpO)KJ];emrn: rrpOll3BOJlCTBeHHOrO 06'be)lHHeHIDI
"IIypHeq,Tera3" ocymeCTBJIHeTCH no repMern31:1pOBaHHOH CIICTeMe, nO"l£TII nOJIHOCThIO
HCKJIlOqaIOmeH nOTepll yrJIeBOJlOpOJlOB II JIerKO nOMaIOmeHcH KOMIIJIeKCHOH
aBTOMaTH3aIlID1.

OCHOBHbIMH 3JIeMeHTaMH CHCTeMld c60pa H no.n:rOTOBKH HBJUllOTCH
Jl06bIBaIOIUHe CKBIDKHHbI, aBTOMaTH3!iP0B3.HHbIe 3aMepHbIe YCT3.HOBKH / AT3Y/ ,
JlOiKHMHbIe HaCOCHbIe CTaHUHH /JIJIC/, a T310Ke ueH'TpaJIbHbIH nyHKT c60pa II
rro.n:rOTOBKH Heq,TH, ra3a H BOJlbI /rmc/. 3JIeMeHThI CHCTeMbI CBH3aHbI MeiKllY
C060H C rrOMoIUbIO TPy60rrpOBOJlOB: OT .u06bIBaIOIUHX CKB3.)KHH K AT3Y
ra30)KHJlKOCTHaH CMeCb nOJlaeTCH no BblKH)lHbIM .1IHHIDiM JlHaMe'TpOM 89-159MM,
JlaJIbHe:HmaH 'Tp3.HCrropnrpOBKa rrpolJ.YKUHH ocymeCTBJIHeTCH no KOJIJIeKTOpaM
60.JIbIIIerO JlHaMe'Tpa.

IIPHHUHIThI pa60ThI 3JIeMeHTOB Ha Bcex MeCTOpO)KJleHHHX OJlHHaKOBbI:

- Ha Ar3Y pa3JleJIeHHe q,a3 He rrpOH3BO,lUlTCH;

- Ha,llHC ocym;eCTBIDleTCH nepBaH CTYIIeHb cenapaIUUI, ra3 OTBO.LUITCH no
OTJleJThHOMY KOJIJIeKTOpy, MO)KeT npOH3BO,Z:UITbCH npeJlBapHTeJThHbrn c6poc BOJlbI C
3aKa"lJKOM ee B HarHeTaTeJIbHbIe HJIH nornOmaIOIUHe CKB~HbI;

- BTOpaH CT)'IIeHb ocymeCTBJIHeTCH Ha UIIC. TeXHOJIOIWieCKHe rrpoueCCbI
rro.n:rOTOBKH He€prn BKmOqaIOT B ce6H: cerrapauHlO HJIH pa3JleJIeHHe €pa3;
Jle3MY.JIbCauHlO rrpolJ.YKUHH; o6eccoJIHBaHHe; cTa6HJIH3auHlQ Heq>rn. TIoCJIeJlHHii
rrpouecc He HBnHeTCH CaMOCTOHTeJIbHbIM, a ocymeCTBJIHeTCH C Jle3MYJIbCaIUieH H
06eCCOJIHBaHHeM•

Bce o6opy.nOBaHHe BbmycKaeTcH B 6nO"l£HOM HCIlOJIHeHHH,
6bICTPO MOHTHpOBaTh ero Ha rrpOMbICJIax.

"l£TO n03BOJIHeT

I!-Il~-}C1 ; "'-1"-,
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1.2.2. YCTaHOBKH H cooppceHBJI CBCTeMhl c60pa

OCHOBHbIM 060PY,llOBaHHeM CHCTeMbI c60pa HBIDlIOTCH:

-BblKH)lHble JIHHHH H KOJIJIeKTOpbI;
-aBTOMam3HPoB3.HHI>Ie rpynnoBbIe 3aMepHbIe yCTaHOBKH;
-,llOiKHMHbIe HaCOCHbIe CT3HIJ,HH.

)lrnI rrpOMbICJIOBblX KOMMyHHKa.qHH HCnOJIb3yroTCH TPy60rrpOBOJll>I,

113fOTOBIDIeMbIe 113 6eCIIIOBHbIX rOpHtIeKaTaHHbIX TPy6.

EJIOlffible aBTOMaTH3l1pOBaHHble rpynrroBble 3aMepHble yCTaHOBKH
rrpe,llH33HalleHbI )lIDI aBTOMaTHlleCKOrO H3MepeHHH .n:e6HTa CKB3.iKlfH rrpH
O,llHOTpy6HOH CHCTeMe c60pa He<pTH H rasa, )lIDI KOHTpOJUI 3a pa60TOH CKBalKHHbI no
HaJIHlIHIO no.n:atrn )KH):(KOCTH, a TaIOKe .llJI.H aBTOMaTHtIeCKOH IDIH no KOMaH,lle C
,llHcneTtlepcKoro rrymcra 6JIOKHpOBKH CKBroKHH HJIH yCTaHOBKH B UeJIOM rrpH
B03HHKHOBeHHH aBapHHHbIX cmyaumr. Ha MecTopoiK,lleHIDIX rrpOH3BO,llCTBeHHOrO
061>e,llHHeHHH "TIypHeq>Ter33" rrpHMeIDIIOTCH 6JIolffible Ar3Y THIla "CnyTHHK" Ha 10
H 14 nO)lKJIlOqaeMbIX CKBIDKHH. Pa6Ql:lee ,ll3.BJIeHHe, Ha KOTopoe paCC1£HT3.HI>I
yCTaHOBKH - 1,6; 2,5 H 4,0 MIla.YcTaHOBKH n03BOJlHlOT H3MepHTh .n:e6HT He<pTH co
CJIe.nyroIUHMH XapaKTepHCTHKaMH:

•

BH3KOCTh He<pTH, MIIa.C He 60JIee
MaCCOB3..H .n:OJUI BO,llbI B HeepTH He 60JIee
MaCCOB3..H .n:OJUI napaepHHa, He 60JIee
co.n:epiKaHHe cepOBo.n:opo.n:a H arpeCCHBHOH
IIJIaCTOBOH BOJll>I, BbI3bmaromeH KOpp03H1O
CBbIIIIe 0,3 r /M3.qac

80,0
0,95
0,07

He .ll:onycKaeTcH •
)lrnI H3MepeHHH KOJIHlleCTBa rrpoJlYKIlHH MaJIo,lle6HTHbIX CKBaiKHH

HcnOJIb3yeTcH 6JIOqH3..H MaJIora6apHTH3..H yCTaHOBKa THna "EHYC-40". YCTaHOBKa
n03BOJUIeT H3MepHTh rrpOJlYKIUlIO, HMelOw:yIO CJIe.n:yrowyro XapaKTepHCTHKy:

BH3KOCTh, MTIa.C, He 60JIee
CO,llepiKaHHe cepOBo.n:opo.n:a H arpeCCHBHOH
IIJIaCTOBOH BOJll>I,BbI3bIBaromeH KOpp03H1O
CBbIIIIe 0,3 r/M3.lIac
r330Bbrn <paKTOP, M3/T, He 60JIee

80,0

He .ll:onycKaeTcH
100,0

.1l0iKHMHbIe HaCOCHbIe CT3HIJ,HH npe.ll:Ha3HaQeHbI Jl]UI ocymeCTBJIeHHH nepBOH
cTYIIeHH cenap3.UHH Heepm OT raJa B UeJUIX ,llaJIbHefunero paJ.ll:eJII>HOrO TpaHCnOpTa
.iKH,llKOCTH ueHTp06eiKHbIMH HaCOCaMH, a raJa - no,ll ,ll3.BJIeHHeM cenap3.UHH.

CTaHUIDI COCTOHT H3 TeXHOJIOrH1£eCKoro, mHTOBoro, KaHaJIH33.UHOHHOrO
6JIOKOB H CBellH asapIDiHoro c6poca f3.3a, TeXHOJIOrH1£eCKHH 6JIOK- H3
TeXHOJIOrH1£eCKOH eMKOcm C rH.ll:P0IJ;HKJIOHOM, JlByx ueH'Tp06eiKHbIX HaCOCOB, H3
KOTOpbIX O.llHH pe3epBHbrn. YlIHThmax cypOBbIe K1IHMaTH1£eCKHe YCJIOBHH ,llaHHOrO
paifOHa, HacocHax QaCTh TeXHOJIOrH1£eCKoro 6JIOKa BbIIlOJIHHeTCH B 3aKpbITOM
HCnOJIHeHHH.

1.2.3. 06op~oBaHBe ,l(JUI no,nrOTOBKH oe4JTB B ra3a •

CEnAPAllHOHHbIE YCTAHOBKH

Ha MecTOpO)K,l];eHH.HX IIO IIypHe<pTef3.3 HCnOJIb3yroTCH rOpH30HTaJIbHble
cenapaTopbI, BbInycKaeMbIe OTeQeCTBeHHOH npOMbIlIIJleHHOCThIO. CenapaTopbI
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.llByx<p33HbIe THIIa lIrC H YEC, OT,ZJ;emnOIUHe I'33 OT )KHJlKOCTH, a T310Ke TPeX<p33HbIe
THIIa YIIC, OT,ZJ;eJUIlOI.I.lHe H c6pacbIBaromHe T310Ke CB060.uayro BOny.

CenapaTopbI YCTaHaBJIHBaIOTCH Ha ueHTp3JlbHOM II)'HKTe c60pa H
rro,nrOTOBKH He<pTH H HBJUIIOTCH cenapaTOpaMH 1-oH C1)'IIeHH Ha MeCTOp0iK,lleHIDlX.,
r.ne rrpo.nyKI.UUI CKBIDKHH nO,ZJ;aeTCH Ha unc 3a CqeT OCTaTOllHOH IIJIaCTOBOH 3Hepnm
IEapcyKOBCKHii H TapaCOBCKHH uncI YCTaHOBKH THIIa lIrC HCnOJTh3yroTCH H Ha
rrOCJIenyroIUHX c1)'IIeIDIX, BKJIIOqaH rop.flliYIO cenapauHIO Ha nOCJIe,ZJ;HeH C1)'IIeHH.
CenapaTopbI THrra YEC npHMeHHIOTCH, B OCHOBHOM, KaK cenapaTopbI 1-0H
C'JYIIeHH. Y CJIOBHOe 0603HaqeHHe: HrC- He<pTeI'330BbIH rOpH30HT3JlbHDm
cerrapaTOp. BLIIIyCKaeTCH HOpM3JlbHDm PH,lJ; cenapaTopOB C npOnyCKHOH
crrOC06HOCThIO no iKH,llKOCTH 2000 - 30000 TI cYT.

CenapaTopbI THIIa YEC HBJUIIOTCH yCTaHOBKaMH C npeJJ:BapHTeJIbHDIM
0T60pOM I'33a. llpe.llBapHTeJThHOe p33,ZJ;eJIeHHe H paCCJIOeHHe I'330iKH,llKOCTHOH CMeCH
npOHCXO,ZJ;HT Ha KOHellHOM yqacTKe TPy6onpoBo.na H B ,ZJ;enyJThCaTOpe, oTKy,ZJ;a H
OTBO.znrrCH oT.neJIHBWHHCH I'33, OKOHl.laTeJThHOe p33,ZJ;eJleHHe iKH,llKOCTH H r33a
rrpOH3BO,ZJ;HTCH B cenapauHoHHoH eMKOCTH. PacIIIH<ppoBKa 0603HaqeHHH YEC:
yCTaHOBKa 6nollHaH cenapauHOHHaH. TIacnopTHaH npOnyCKHaH cnoC06HOCTh no
iKHJJ:KOCTH 06ecnellHBaeTcH npH r330BOM <paKTope .no 120 M31T.

Y CTaHOBKH THIIa YIIC npe,ZJ;H33HaQeHbI .II.IDI OT,ZJ;eJleHHH r33a OT 06BO,ZJ;HeHHOH
He<pTH H c6poca CB060,ZJ;HOH IUIacToBoH BO,ZJ;:bI C O,ZJ;HOBpeMeHHDIM yqeToM KOJIHlIeCTBa
06e3BO)KeHHOii He<pTH H BO,ZJ;bI, BLIXO,WII.I.UiX H3 arperaTa. PacIIIH<ppoBKa: mc 
yCTaHOBKa C npeJJ:BapHTeJThHLIM C6pOCOM BO,ZJ;bI. EcJm mc HCnOJTh3yeTcH Ha 1-oii
c'JYIIeHH cenapaumr, MOHTHpyeTcH Y3eJI npeJJ:BapHTeJlLHoro c6poca r33a-,ZJ;enyJIbcauHH.
llpo.nyKI.UUI, noc'JYIIaIOmaH Ha mc, MO)KeT HMeTL I'330BLm <paKTOP ,ZJ;O 90 - 120
M3/T, 06BO,ZJ;HeHHOCTh,ZJ;0 90%; nOCJIe yCTaHOBKH 06BO,ZJ;HeHHOCTh nponyKUHH
COCTaBnHeT .no 20 - 30%.

HEct»THHbIE HAfPEBATEJIH H nE1JH

HarpeBaTenH H nellH
rrepe,ZJ; 6JIOKaMH rny6oKoro
He<pTHHbIe HarpeBaTeJlH
TennorrpoH3BO.znrreJThHOCTh/,
TPy6qaTaH 6nollHaH TITE-10.

npe,ZJ;H33HaQaroTcH .II.IDI no.norpeBa He<pTHHLIX. 3MYJIbcHii
06e3BO)KHBaHHH H o6eCCOnHBaHHH. BLInyCKaIOTCH
HH-2,5 H HH-6,3 IqHCJIO 0603HaqaeT
6JIOqHDIe HarpeBa~eJIH He<pTH EH-2M, nellL

•
,,

HarpeBaTeJIH THna HH paCClIHTaHLI Ha HarpeB 3MYJThCHH, BO,ZJ;a B KOTOpbIX.
He BLI3bIBaeT OTnO)KeHHH COJIeH Ha cTeHKax )KapOBLIX TPy6; HarpeBaTeJTh ER-2M Ii

nellL mE-10 npHMeHHIOTcH .lI)UI HarpeBa He<pTHH:bIX 3MYJIbCHH co CKJIOHHOCThIO K
OTJIO)KeHHIO coneii H H3JIHl{HeM MeXaHHl.IeCKHX npHMeceii.

OTCTOHHHKH H 3JIEKTPOnErH,lJ;PATOPbl

OTCTOihmKH npe.llH33Ha-qeHLI ,WI.H OTCTOH He<jJTHHbIX 3MYJThCliH C UeJThIO
p33,neJIeHHH rrOCne,ZJ;HHX Ha COCTaBnHIOIUHe HX He<jJTh H lDIaCTOByro BOIl)' nOCJIe
HarpeBa 3MYJThCH:H B 6JIOllHLIX HJIH CTauHOHapHLIX neqax. llpOMDIIIIJIeHHOCTLIO
BbIIIYCKaIOTCH ropH30HTam.HDIe OTCTO:HHHKH ooo.eMoM 200M3. llpHHUHII pa60TLI
OTCTO:HHHKOB OCHOBaH Ha lpaBHTauHOHHOM p33,neJIeHHH Ii Ha 3<p<peKTe npOMDIBKH
3MYJIbCHH KaK B CJIoe .!lPeH~OH BO,ZJ;:bI, TaK Ii B npoMe)K)1TOqHOM CJIoe
BbICoKoKOHUeHTpHpOBaHHOii 3MYJIbCliH, BLIIIOJIlUlIOIUeM <jJyHKUHro K03JIecUHpyromero
<pHJIbTPa.

3JIeKTPo,nem.upaTop 3r-200-10 npe,ZJ;H33HaQeH .lI)UI rny6oKoro
06e3BO)KHBaHIDI H 06eccoJIHBaHHH Ha yCTaHOBKax nOJJ:roTOBKH He<jJTH. 3.necb: 200- ,
06'LeM B M3, 10-pa60qee ,ZlaBJIeHHe. 3JIeKTpo,nerH.upaTOp OTnHlIaeTCH OT OTCTO:HHHKa
H3JIHl{HeM .llByx ropH30HT3JlbHDIX 3JIeKTpO,ZlOB, Ha KOTopbIe no,naeTCH HanpH)KeHHe ,ZlO

'""1J;
I
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44 KB rrpoMbIIIDIeHHoii qaCTOThI. Ha BXO,ll Pa3,llemITeJIbHbIX arrnapaToB nO,llaeTCH •
3MYJThCIDI 06BO,llHeHHOCThID ,llO 20 -30% II TeMnepalYPoii 40-50 C, 06BO,llHeHHOCTh
BbIXo.z:un:u:eii Heq,TH He 60JIee 0,5%.

HEcI»TBHLIE PE3EPBYAPLI

Heq,THHbIe pe3epByapbI npe,llCTaBJIHIDT co6oii eMKocTH, rrpe,llHa3HaqeHHbIe
JlJIH HaKOnJIeHIDl, KpaTKOBpeMeHHoro xpaHeHIDI II yqeTa cblpoii II TOBapHoii Heq,TH.
B OCHOBHOM IICnOJI:b3yroTCH [(HJIHHJlPHlIecKHe CTaJIbHbIe pe3epByapbI THna PBC
06'beMOM OT 100 ;no 10000 M3.

KOMnPECCOPLI

)lmI ,llOJKaTIDI raJa YIIH II KOHIJ;eBOH C'J'YIIeHH cenap3.QHH HeepTeH ,n:o 0,6 
0,7 MIla HCnOJTh3yroTcH 6JI01IH:bIe KOMnpeccopHbIe yCTaHOBKH 'TaKaT" Ha 6a3e
BaxyyMH:bIX BHHTOBbIX KOMnpeccopOB 7BKr-50/7. TeXlllflleCKaH XapaKTepHCTHKa
KOMIIpeccopa npHBe,n:eHa B Ta6JI:

npOH3BO,llHTeJI:bHOCTh, M3I MHH
a6coJIIDTHoe ,llaBJIeHHe, Mlla
-BCaCbIBaHIDI
-HarHeTaHIDI
TeMnepaTYPa ra3a Ha nplieMe, C
3JIeKTpO,n:BHraTeJI:b:
-THn

qaCTOTa BpameHIDl, MHH -1
HanpIDKeHHe ceTH, B
MOIllHOCTh, nOTpe6JIHeMaH KOMnpeccopoM, KBT

52

0,08-0,12
0,7
5-45

BAO-500L-2V2
3000
6000
270 •

Bce o6opy,llOBaHHe ,U,JUI nOJlrQTOBKH Heq,TH II raJa cepHHHo BbInycKaeTcH
OTeqeCTBeHHOH npOMbIllIJIeHHOCThID.

1.2.4. npHHIUlUHaJIbHU cxeMa c60pa B UO,nroTOBKB HecIJTH
H ra3a Ha MeCTopo~eHWIX no nypUe4JTera3

06BOJlHeHHaH Heq,Th co CKBaiKHH C paCTBOpeHHbIM B Heii raJOM nOCJIe
3aMepHbIX yCTaHOBOK qepe3 yCTaHOBKH npe,n:BapHTeJI:bHoro oroopa raJa IYTIOI
nOCTYIIaeT B nmpOIJ;HKJIOHHbIe cenapaTopbI nepBOH C'J'YIIeHH, r,lle npOH3BO,llHTCH
cenapa.u;IDI raJa npH ,n:aBJIeHHH 0,7-0,8 Mila IpHc.1.2.4.1/.

raJ, OT,n:eJIHBIIIlfHCH B nmpOIJ;HKJIOHHOM cenapaTope, COBMeCTHO C raJOM
mo nOCTYIIaeT B TeXHOJIOrH1IecKylO eMKOCTh, r,lle npOHCXO,llHT OT,lleJIeHHe KarreJI:b
/KHJlKOCTH OT raJa. raJ H3 eMKOCTH nOC'J'YIIaeT B raJOC60PHbIH KOJIJIeKTOp H no,n:
,n:aBJIeHHeM cenapamm TpaHcnopTHPyeTCH nOTpe6HTeJIID.

Ha TeXHOJIOrHlIeCKOii eMKOCTH CMOHTHpOBaH npe,n:oXpaHHTeJThHbm KJIarraH,
KOTOpbIH Cpa6aThIBaeT npH nOBbIDleHHH ,llaBJIeHIDI B eMKOCTH 60JIee 0,9 Mila llpH
Cpa6aThIBaHHH npe,lloXpaHHTeJThHOrO KJIanaHa raJ OTBO,llHTCH Ha q,aKeJI.

BKJIIDqeHHe B TeXHOJIOrHlIecKyID cxeMY ,llHC YCTpoHCTBa npe,n:BapHTeJIbHOrO
oroopa raJa n03BOIDIeT He TOJIbKO paJrpy3HTh annapaThI H Tpy60npOBO.llbI, HO H
3Ha"llHTeJThHO CHH3HT.b JlHHaMHlIeCKHe HarpY3KH Ha HHX. •

lloCJIe cenapaTopOB l-oii C'J'YIIeHH /KHJlKOCTh HanpaBJIHeTCH B arrnapaT
npe,n:BapHTeJI:bHOrO c6poca BOJlJ:,I IYTICB/. ITo npOH3BOJlHTeJThHOCTH, Kaq:eCTBY
OTCTOHBweHCH BO.llbl, arrnapaT OTBeqaeT Tpe60BaHIDIM TeXHOJIOIWIeCKOro npo:u;ecca.
Ocy:w;ecTBJIeHHe npe,n:BapHTeJI:bHoro c6poca nJIaCTOBOH BO.llbl n03BOIDIeT
npe,n:OTBpaTHTh nona,naHHe BOJlJ:,I II 06paJoBaHHe JIe,WIHhIX np060K B
MelKITpOMbICJIOBbIX Tpy60npOBO,n:ax.
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•113 YIICB lJacTWlHO 06e3BO)KeHHaB Heepn. nocrynaeT B 6Y<l>epHYID eMKOCTb.
B 6Y<l>epHoii eMKOCTH npOH3BOJlHTCH llOnOJIHHTeJIbHaB Cenapan;IDI )l(H,Z:(KOCTH /3a ClJeT
Pa3HOCTH llaBJIeHIDI Me)K,l{)' annapaTaMH 1 c1)'IIeHH H 6Y<l>epHoH eMKOCThIO/ • 11:3
6Y<l>epHoH eMKOCTH 06BO.!lHeHHaB He<jJTh noc1)'IIaeT Ha npHeM HaCOCOB, KOTOpbIMH
lJepe3 Y3eJI YlJeTa OHa nepeKa1JHBaeTCH Ha :u:rrC. IIJIacTOBaB BOlla., OTCTOHBWaBCH B
armapaTe npe.!lBapHTeJIbHoro c6poca., nOll C06CTBeHHbIM llaBJIeHHeM nOllaeTCH Ha
TeXHOJIOIWIecKYID yCTaHOBKy OllHCTKH CTOlfi:IMX BOn.

Ha u;empaJIbHOM nyHKTe c60pa HeepTHH3JI 3MYJIbCIDI nocTYIIaeT B OTCTOHHm<
npe.!lBapHTeJIbHoro OTCTOH, B JIHIDIIO HeepTHHoH 3MYJIbCHH nonaeTCH paCTBOp
peareHTa H roPHlJ3JI BOna H3 3JIeKTponenmpaTopa C U;eJIbIO C03.llaHIDI HaH60JIee
6JIaronpIDITHbIX YCJIOBHH }l)llI paCCJIOeHIDI HeqJTHHOH 3MyJIbCHH. B OTCTOifimKax, npH
TeMIIepaTYPe paBHOH 15 C, npOHCXO,llHT npou;ecc o6e3BOiKHBaHIDI .llO 20%
OCTaTOlJHOH IIJIaCTOBOH BO,llbI.

BbI,lleJmBIlIaHCH IIJIaCTOBaB BOlla nOCJIe 3aMepa H,lleT Ha OlJHCTHble
coopyx<eHIDI, a 20% 3M)'JIbCIDI noc1)'IIaeT B HarpeBaTeJIb, rlle HarpeBaeTCH llO
TeMIIepaTYPbI 40 C. IIepe.ll HarpeBaTeJIeM TaK )Ke nO.llaeTCH paCTBOp peareHTa
.lle3MyJIbraTopa. HarpeTaB 3M)'JIbCIDI 3aTeM npOXO,llHT c1)'IIeHb pa3ra3HpoBaHIDI B
npOMe*YT0lJHOM cenapaTope npH llaBJIemm 0,6 Mila H TeMDepaTYPe 40 C.

ra3 npoMeJKYTOlJHOH cTyIIeHH cenap3Il;HH nocTyIIaeT Ha KOMnpeccopHYIO
CT3.H1UIIO .z:tIDI .llO)KaTHH llO llaBJIeHHH ra3a l-oH cryneHH cenapau;mr H BMeCTe C •
nOCJIe.!lHHM nO.llaeTCH nO'Ipe6HTeJlIO.

OCBo6oiK,lleHHaH OT rasa He<jJTHHaB 3MyJIbCIDI H,lleT Ha OKOHlJaTeJIbHYID
no.uroToBKY B 3JIeKTpollem.upaTop. B 3JIeKTpO.llem.upaTope no,n: llenCTBHeM
3JIeKTpHlJeCKoro nOJIH npOHCXO,llHT pa3lleJIeHHe <l>a3 "He<jJTh-Bo,n:a".

IIo.uroToBJIeHHaB He<jJTh C paCTBOpeHHbIM B Hen ra30M HanpaBJIHeTCH
CHalJaJIa B KOHI.J;eBbIe cenapaTopbI, r,n:e ra3 OKOHlJaTeJIbHO OT,n:eJIHeTCH OT He<l>TH npH
llaBJIeHHH 0,105 Mila. OT,n:eJIHBWHHCH ra3 HanpaBJIHeTCH Ha npHeM KOMnpeccopOB
}l)llI C)KaTHH H llaJIbHeHweii TpaHCnopTHpoBKH nOTpe6HTemIM. OTCenapHpOBaHHaB
He<jJTh C06HpaeTCH B TOBapHbIX pe3epByapax, OTKylla nOCJIe 3aMepa H C.llalJH
nepe,n:aeTcH B CHCTeMy BHeIlIHen nepeKalJKH.

IIJIacTOB3JI BOlla., OTlleJIeHHaB OT He<pTH, nOC1)'IIaeT B eMKOCTh ropHlJeii
BO,llbI, H3JIHIlIKH c6pacbIBaIOTCH Ha OlJHCTHble coopyx<eHHH C D;eJIbIO ee llaJIbHeHweii
no.urOTOBKH H yTHJIH3a:uHH B CHCTeMe IIII,ll.

B COCTaB He<pTecOllep)K~ CToKoB,noc'ryIIaIOlI.UiX Ha OlJHCTHble
coopyJKeHIDl, BXOJUIT:

-IIJIaCTOBble BO,llbI, OT,n:eJIHeMble OT He<pm B pe3YJIbTaTe TeXHOJIOrHlJeCKorO
npou;ecca;

-llO)K,l];eBbIe CTOKH C TeXHOJIOrHlJeCKHX IUIoman:OK, H3 06BaJIOBaHHH He<l>THHbIX
pe3epByapoB H OlJHCTHbIX coopy)KeHHH;

-yTelJKH OT TeXHOJIOrHlJeCKoro o60py,n:OB3.HIDI.

()qHcTKa CT01JHbIX BOll llO npellenOB, COOTBeTCTByIOII.tHX Tpe60BaHIDIM K Bo,n:e, •
3aKalJHBaeMOn B IIJIaCT, ,n:OCTHraeTCH nyreM MexaHHlJeCKOrO OTCTOH B pe3epByapax
mna PBC-5000, 060PYllOBaHHbIX .!lByxJIy1JeBLIM yCTpOiiCTBOM pacnpe,n:eneHHH
nOTOKa )KH,l(KOcm KOHCTp)'KInlli BHHHCllTHe<!>Th.

IIpOH3BO,llHTeJIbHOCTh pe3epByapa - OTCTOHHHKa PBC-500Q-12000 M3/cYT.
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IIrracTOBaH BO.ua no.u .uaBJIeHHeM TeXHOJIOI1flIeCKHX arrnapaTOB nOCTYTIaeT
HenOCpe.uCTBeHHO B pe3epByapbI-oTcTOHHHKH nJIaCTOBOH BO,llbI.IIponecc OTCTaHBaHHH
.uHHaMWleCKHH C HenpepbIBHbIM nOnOJIHeHHeM nJIaCTOBOH BO.uOH H
npmI3BO.uCTBeHHO-.u0iK,D,eBbIMH CTOKaMH. O~rHJ.UeHHbIe CTOKH HaCOCaMH 6JI01.IHOH
HaCOCHOH CT3.HIlIDl nepeKal.llmaIOTCSI Ha KyCTOBbie HaCOCHble CTaH:u;HH Jl)UI

HCn0JIb30BaHIDI B CIiCTeMe TIIIn.

. Or.ueJIlf:&lIIaHCSI B nponecce OTCTaHBaHHH He«pTb CaMOTeKOM nocTYTIaeT B
6JIOK nplieMa H OTKa1.IKH YJIOBJIemlOH He«pTH V =16 M3, oTKy.ua HaCOCaMH no.uaeTCSI
B Tpy60npOBO.u CblpOH He«pTH.

1.3. XapaKTepHCTHKa OO'beKTOB c6opa, no,nroTOBKH
H TpaHCDopTa HeclJTH H nonyTlloro ra3a

nOiKHMHhIE HACOCHblE CTAHU,UU

Ha KOHen 1992 r B n/o "IIypHeepTeraJ" B 3KcnJIYaT3.Il;IDl HaxOWUIOCb 13
.uOiKHMHbIX HaCOCHbIX CTa.HI:J;HH, «paKTWIecKHH 06'beM nepeKa1.IKH KOTOpbIX COCTaBHJI
8,87 MJIH.M3I ro.u.

CIiCTeMa c60pa npo.uyKIUrn CKBIDKHH repMeTH3RpoBaHHaH,0,UHoTpy6HaH.
IIpo.uyKr(IDI CKBIDKmI no.u .uaBJIeHHeM 1,5MIla nOCT)'IIaeT Ha 3Y ,r.ue npOH3BO.llllTCSI
3aMep .ue6HTa CKBaiKHH no Heqrrn H raJY. Or 3Y no Heq>Tec60pHbIM Tpy60npOBO.uaM
HeepTb nocTYIIaeT Ha .lUIC, r.ue npOHCXO,UHT l-aH CTYIIeHb cenap3.Il;IDl (Ha
HeKoTopbIX MeCTOpOiK,D,eHIDrX Ha ,llHC npOH3BO,UHTCSI 2 cT)'IIeHL cenapaWiH npH
aTMoc«pepHOM naBJIeHHH).

B Ta6JIHUe 1.3.1. npHBe.ueHbI npoeKTHaH H «paJ<TH1IeCKaH npoH3BO,UHTeJIbHOCTb
):(HC, COnOCTaBJIeHbI npoeKTHble H «paJ<TH1IeCKHe YCJIOBHH cenapaUHH no
MeCTOpOJKJJ:eHHSIM, HaxO.uHJ.UHMCSI B paJpa60TKe.

U,EHTPAJlbHhIE nYHKThI CIiOPA

Ha KOHen 1992 r B n/o "IIypHeq>TeraJ" nO,UrOTOBKa He«pTH ocyw,eCTBJISIJIaCL
TOJILKO Ha TapacoBcKoM IUIC.

,1I.mI nO,UrOTOBKH He<t>m npoeKToM npe.uycMaTpHBaJIaCL npHBSI3Ka YIIH
fllP,IIl?OH3BOJJ;HTeJIbHOCTbIO 6 MJIH.T/r, a T3.lOKe YIllI npOH3BO.lUiTeJIbHOCTbIO 3
MJIH.T/ ron Ha OTe1.IeCTBeHHOM 060pynOBaHHH.

IIpHBSI3Ka Ha TapacoBcKoM UIIC THnH3RpOBaHHOH yCTaHOBKH nO,UrOTOBKH
Heq,TH HOMHHaJILHOH npOH3BOJJ;HTeJILHOCTLIO 6,OMJIH TI ro.u B 3aKpLITOM HCnOJIHeHHH
orrpeneJIeHa ''YTo~eHHbIM rpaq,HKoM nOCTaBKH UIIC r,1lP UIDI 06ycTpOHCTBa
MecTopOiK,l:lemrn 3amuUIoH CH6HpH".

TeXHH'ieCKaH llOKYMeHTa:u;HSI Ha 3Ty yCTaHOBKY p3.3pa60TaHa rllP Ha OCHOBe
TeX33,naHIDI N 725 1 A-O, TOM 1...3 II pewemrn, rrp:muITbIX B rrpOTOKOJIax
npe.uCTaBHTeIDIMH MHHHeq,TenpOMa H HapOAHOro npe.unpIDITIDl
"XeMHaHJIareH6ayKOM6HHaT" JIeiinuHr-rpHMMa r)],p•

TeXHOJlOrwleCKaJI cxeMa YUH fW

Ha yCTaHOBKy nocTYIIaeT CbIpaH HeepTb, npe.llBapHTeJIbHO OTcenapnpoBaHHaH
Ha JlHC B cenapaTopax 1 c'ryIIeHH npH .uaBJIeHHHO, 8MIIa IIoToK CbIpOH Heepm C T
30 C noc'I)'l1aeT B cenapaTop, rlle npOHCXOJJ;HT .ueraJa:u;HSI npH P= 0,5 MIla (a6c).
IIpe.llBapHTeJIbHoe 06e3BOiKHBaHHe Heepm npOH3BO,UHTCSI B OTCTOHHHKax. IIpH 3TOM
cOllep*aHHe nJIaCTOBOH BOllbI nOHH)KaeTCSI .uo 5-10 % Bee. J t;'

if
,r ,.
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nOKa3aTeJIH pa60TbI ,lJ,OJKHMHbIX HaCOCHbIX CTaHI.J;HU Ha HalJaJIO 1993 ro,n;a

Ta6JI~a 1.3.1.

HaHMeHOBaHHe YCTaHOBneHHoe o6oPYAoBaHHe XapaKTepHCTHKa o6oPYAoBaHHH

~ THn o6oPYAoBaHHH KOnH'IeCTBO,mT ITPOJ13BOAHTMb
HOCTb, MnH.T/roA

YCJIOBml cenapau,UH

Bcero B pa60Te B pe3epBe ITpoeKT <1>aKT T c npoeKT T c q,aKT PMna,npoeKT PMna,q,aKT

l.BAPCYKOBCKOE 1CT. 2CT.
JJ.HCla lJ,HC 105-294 4 3 1 3,12 0,67 10 8-10 0,8 0,36

pacm. JJ.HC16 lJ,HC 300-120 4 3 1 7,94 10 8-10 0,8
JJ.HC2a lJ,HC 105-490 4 3 1 3,12 1,9 10 8-10 0,8 0,4

pacm. JJ.HC26 lJ,HC 300-240 4 3 1 5,90 10 8-10 0,8
2.HOBO- ITYPITEACKOE

JJ.HC1 HK 2oo-2IOA-r-l 7 5 2 8,4 0,6 10 8-10 0,8 0,2-0,32
JJ.HC2 HK 2oo-370A-r-l 5 4 1 5,87 0,4 10 8-10 0,8 0,3-0,35

3.BEPXHE-ITYPITEACKOE
JJ.HC1 lJ,HC 105-294 2 1 1 0,80 0,13 10 8-10 0,8 aTM. 0,42 .....-

[\)

4.TAPACOBCKOE
JJ.HCl lJ,HC 105-294 2 1 1 0,32 1,4 20 10-15 0,8 aTM. 0,38-0,42
JJ.HC2 HK 200/210 16 4 3 1 4,4 0,7 10 10-15 0,6 0,46-0,48
JJ.HC3 lJ,HC 105-196 5 4 1 5,6 1,7 10 10-15 0,6 0,58
JJ.HC4/Bp/ lJ,HC 180-212 4 3 1 3,3 0,1 10 10-15 0,6 0,48-0,5

5.KOMCOMOJIbCKOE
JJ.HCl lJ,HC 105-294 2 2 - 1,32 0,35 10 0,6 0,5-0,55

6.XAPAMITYPCKOE
JJ.HCl lJ,HC 105-196 2 1 1 2,76 0,44 5 5-10 0,6 0,5 0,2

7.YCTb-XAPAMITYPCKOE
JJ.HCl lJ,HC 105-294 2 2 - 1,78 0,1 5 5-10 0,7 0,5

8.3AITAJJ.HO-ITYPITEACKOE
JJ.HCl 0,38 5 5-10 0,7 0,22

• • •
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lli OTCTOIDrnKOB tIaCTWIHO 06e3BOIKeHHaH Heq.Th nOC'I)'IIaeT B 6ytPepH)'lO
eMKOCTh,KOTOpaH CJI)'IKHT paCXOJl:HOH eMKOCThIO .wm HaCOCOB nepeKatIlGI
06BOJl:HeHHOH Heq.rn. llpH .naBJIeHHH P=OAMlla II T= 30 C B 6yq.epHoH eMKOCTH
npOH3BO,lJ;HTCH ,D;onOJIHHTeJIbHOe OT.neJIeHHe raJa OT He<pTII.

HetPTHHaH 3MYJIbCIDI H3 6ytPepHOH eMKocrn nO,D;aeTCH B netIH, r,D;e
HarpeBaeTcH ,D;O T -40 C II 3aTeM noc1)TIaeT B 3JIeKTPO,D;ern.upaTopbI .wm
OKOHtlaTeJIbHOrO 06e3BO)KHBaHHH H o6eccoJIHBaHHH.HacocaMH nOMepilGlBaeTCH
,D;aBJIeHHe P = 0,7MIIa (a6c),HCKJIlQtIaIOIllee BbUleJIeHHe ra3a B
3JIeKTP0,D;ern.upaTopax.CO,D;eplKaHHe nJIaCTOBOH BO,l[bI CHIDKaeTCH .no 0,2% BeCOBbIX,
cO,D;eplKaHHe COJIeR ,D;O 40 Mr/ JI.

llOWOTOBJIeHHaH Heq.Tb nOCJIe 3JIeKTPo.nenmpaTopOB YUH nocrynaeT ,ll,T.llI
OKOHtlaTeJIbHoro paJraJRpoBaHHH B KOHlleBble cenapaTopbI OTetIeCTBeHHOH nOCTaBKH,
a 3aTeM B pe3epByapbI,oTK)',D;a HaCOCaMH BHeIIIHeH nepeKatIIGI tIepe3 Y3eJI )":leTa
nO,D;aeTCH B Heq>TenpOBO,D; BHeIIIHero TpaHCnOpTa.

raJ H3 KOHueBbIX cenapaTopOB H raJ npoMe/KYT0"tJ1IbIX C1)TIeHeH cenapauHH
KOMIIPHMHPyeTcH Ha KOMnpeccopHOH CT3.HUHH.

TeXHOJIOIW:IeCKHe napaMeTpbI nO,D;roTOBKH TapaCOBCKOH Heq>TH Ha YIIH
r,llP CKoppeKTHpOBaHbI B CBH3H C nepeXO,D;OM Ha OTe1.IeCTBeHHble ,D;e3MYJIbraTOpbI C
nOHHIKeHHOH ,D;e3MYJIbCRpYlOIlleH aKTHBHOCThIO, xynweH lGIHernKOH OT,D;eJIeHIDI BO,D;bI
H nOBbWIeHHOH TeMITepalYPOH ,D;e3MYJIbCa:u;HH B COOTBeTCTBHH C nHCbMOM
CH6HHHIill.

CTpOHTeJIbCTBO H nyCK YllH npe,D;yCMOTpeH ,D;ByMH otIepe,D;HMH:

1- H otIepe,D;b YUH 3,0 MJIH TI ro,D; Heq>rn
2- H OtIepe,D;b YIIH 3,0 MJIH TIro,D; Heq>rn
B nyCKOBOH KOMnJIeKC BKJIlOtIeHbI 06beKThI rnnH3RpoBaHHOH YIIH,

npOH3BO,lJ;HTeJIbHOCTbIO 6,0 MJIH T/ ro,D; nOCTaBlGI nIP ,ll,T.llI nO,D;rOTOBKH HetPTH
06BOJl:HeHHOCThIO ,D;O 50% • B COCTaB nycKoBoro KOMITJIeKCa TaKlKe BKJIIOtIeHbI
pe3epByapbI, Heo6xo,D;HMble ,ZlIDI npHeMa Heq>rn C XapaMnypCKoro MeCTOp0iK,UeHIDI.

nepeqeHh TeXHOJIOl'H'leCKHX COopY'KeHHH nycKoBoro KOMDJIeKCa
1. YIllI r,IlP -6.0 MJIH T/ ro,D; (lH2 OtIepe,D;b crpoHTeJIbcTBa)
2. Pe3epByapbI PBC -10000M3 n-10 IlI'I)'K
3. llnom3,llKa KOHlleBbIX cenapaTopoB
4. KOH,D;eHCaTOc6opHHK raJoypaBHHTeJIbHOH CIICTeMbI
5. Y3eJI yJIaBJIHBaHIDI KOH,D;eHCaTa
6. HaCOCHaH Heq>rn C ITyHKTOM yqeTa,61IoKOM KatIeCTBa Heq>rn
7. YCTaHOBKa TYP60nOpWHeBaJI "Canqmp"
8. OlIHCTHbIe coopY'KeHIDI
9. 06beKTI>I lfiDKeHepHoro o6eCneTieHIDI

,lI,rnI o6ecne"tJeHIDI O,llHOBpeMeHHoH 3KcnJIYaTamm nycKoBoro KOMnJIeKCa Ii
,D;3JThHemnerO pacwRpeHIDI MOIllHocTeH UIIC Ha TeXHOlIOrHl.{eCKHX Tpy60npOBO.uax
npe,D;ycMaTpHBaeTCH yCTaHOBKa nO.llKJIlO1.IaIOmeH apMaT)'PbI H q>lIaHUeBbIX nap C
3arJIYIIIKaMH.

B ,D;aHHOe BpeMH Ha TapacoBcKoM UIIC nocTpoeHa H BBe.ueHa B
3KcIIJIYaTa:u;HIO 1-aJI o"tJepe,D;b YIIH-3.0 MlIHT/ ro.u Heq>TH. B cxeMY nO,D;rOTOBKH
BHeceHbI He60JIbWHe KOppeKTHBbI( He q>yHKUHOHHPYIOT 6yq>epHaH eMKOCTh,
3JIeKTPO,D;ern.upaTOp), 3aMeTHbI He60JIbmHe OTKlIOHeHIDI B TeXHOJIOfH1leCKHX
napaMeTpax nO,D;rOTOBKH Heq>rn.

060py.uOBaHHe, npe,D;CTaBJIeHHOe npoeKTOM, Ii o6opy.uoBaHHe, epaKTH'IeCKH J II !

pa60TaIOmee Ha MeCTOp0iK,UeHHH ,a TaKlKe TeXHOJIOrH1.IeClGle napaMeTpbI npoeKTHble .·LJ
H epaKTH"tJeCKHe npe.uCTaBJIeHbI B Ta61I 1.3.2. ,I I
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Ta6J1U~a 1.3.2.

nOKa3aTeJlH pa60TbI ~eHTpaJlbHbIX nyHKToB c60pa Ha KOHe~ 1992 ro,n;3

HaHMeHoBaHHe YCTaHOBneHHoe o6oPYAoBaHHe XapaKTepHCTHKa o6oPYAoBaHHg

THn o6oPYAoBaHHR " KOnHq.mT. n POH3BOAHT.
MRH.T/roA

TeXHOnOrHqecKHe napaMeTpY

npoeKT <I>aKT T C npoeKT T C 4JaKT PMna,npoeKT PMna,4JaKT

TAPACOBCKOE
l. ynH

u:nc-Y30(rJJ.p)
npOH3BOJJ.HTERbHOCTb

-no He4JTH 6.0 4.71
- no )KHAKOCTH 1l.5 5.96

~

1.1 CenapaTOp V-100M3 2 30 25 0.5 0.45-0.55 oJ::>

OTCTOJl:HHK V-200M3 6
BY4JepHag
eMKOCTb V-100M3 2 30 - 0.4
3neKTpoAerHA-
paTOp V-200M3 4 40 - 0.7

• ••

3.0

30 - 0.6

2

2 45 - 0.7
2
1 40 22 0.105 0.105

HrCII-10-3000-09r2C,rn49.OO.000
V-100M3 Ppacq.1 Mna
nTB-1O

3K 200-10 V-100M3 Ppaol.1 Mna
Enn 40-24oo-1625-2-K V-40 M3
HrCI1-1O-3000-09r2C,rn49.oo.000
V-100M3 Ppacq.l Mna

2. ynH/OTeqeCTB.I
npOH3BOJJ.HTERbHOCTb

-no He4JTH
- no )KHAKOCTH

2.1 CenapaTop

HarpeBaTMb
3neKTpoAerHA
paTOp
EMKOCTb aBap.

3. CenapaTOp
KOHu,eBOJl:
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C60p Ii TPaHCnOpT nOnyTHoro ra3a ocymeCTBIDIeTCH no ra30C60pHDIM cenIM
Ii Me'KnpOMDICJIOBLIM I'330npOBO.ZlaM.

K ra30C60pHDIM ceTHM OTHOCHTCH ra30BLIe KOJUIeKTOpLI, noaaroIlUie ra3 OT
aOiKHMHLIX HaCOCHLIX CTaHuIDi, ao c60pHoro nymcra, HBmIIOIIJ;erOCH HallaJThHOH
TO'IKOH Me'KnpOMLICJIOBOro I'330npOBO,ll;a, no KOTOpOMY I'33 TPaHcnopTHpyeTcH 3a
npe,ll;eJThI MeCTOpOiK.ZleHIDl.

H3JIHlIHe ra30C60pHDIX ceTeH Ha MeCTOpOiK.Zlemrn onpeaeIDIeTCH ~OJIHtIeCTBOM

B c.rryqae pa3MemeHIDI Ha MeCTOpOiK.Zlemrn O.lllfOH )lHC ra30C60pHDIe cern
OTcyrCTByroT,TpaHCnOpT I'33a C TaKOrO MeCTOp0iK.ZleHIDI ocymeCTBmIeTCH no
Me'KnpOMLICJIOBOMY ra30npOBO.ny, noaaroweMY I'33 Ha m3 HJIH IiHOMY nOTPe6HTeJIIO.

B Ta6JIH:U:ax 1.3.3 Ii 1.3.4 ,ll;aHa XapaKTepHCTIiKa ra30C60pHbIX ceTeH Ii
Me'KnpOMLICJIOBLIX ra30npOBO,ll;OB HH3Koro ,ll;aBJIeHHH.

TaMHu;a 1.3.3.

XapaKTepHCTHKa fa30C60pHLIX cad:

•
HaUMeHOBaHue

o6'beKTa

J(Ha
Me'rp,

MM

TOJI
UUlHa
CTeH
KH,

MM

IIpOTH- J(aBJIeHue,MIIa TeM-
iKeH- nepa-
HOCTb, P P rypa,
KM HaqaJIb KOHeq- C

Hoe Hoe

IIpony
CKHaH

cnoco6
HOCTb,
MJIH.M3/
rOA

•

1

1.HOBO-IIypneHcKoe,
Bcero:
B TOM qUCJIe:
.D:HCI-T.1
J(HC2-T.1

2. TapacoBcKoe,
Bcero
B TOM qUCJIe:
.D:HC2-T.1 1 H.
T.1-T.2
T.2-T3
T3-T5

,llHC2-T.l 2 H.

T5-rrr3
,llHC3-T.2
,llHCI-T.4
UIIC-TA
T.4-T.3
T5-rII3

.D:HC4-T.1
3. EapCYKOBCKoe

T.3-TA 1H.
2H.

TA-T5 IH.
2H.

2

426
325

426
1020
1020
1020
426
1020
530
1020
1020
1020
530
325

530
530
720
720

3

7
6

7
10
10
10
7

10
8
10
10
10
8
6

8
8
8
8

4

13.0

5.6
6.2

46.2

1.1
25
7.5
2.3
1.1
5.6
9.0
0.3
0.9
1.0
5.6
9.3
44.4
45
45
7.0
7.0

5

5.48
5047

6.80
5.82
5.70
5.02
6.80
4.40
7.24
5.06
5.79
5.06
4.40
6.66

458
458
3.87
3.87

6

5.02
5.02

5.82
5.70
5.02
4.40
5.82
2.20
5.70
5.05
5.06
5.02
2.20
5.82

3.87
3.87
3.10
3.10

7

10
10

10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10

8

258
116

936
2191
2908
4686
936

4765
743

1319
8749
1865
807
141

576
576
1019
1019

I
!
1
,f
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npO~OJDKeHHeTaMHn;L. 1.3.3. •1 2 3 4 5 6 7 8

T.5-KC 1H. 720 8 5.9 3.10 2.50 10 875
2H. 720 8 5.9 3.10 2.50 10 875

YIICB-T.8 89 4 0.3 4.32 4.31 10 1
T.8-T.4 530 8 1.1 4.31 3.87 10 902
llHC1-T.8 530 8 0.2 4.38 4.31 10 875
llHC2 - T.1 426 7 0.8 5.76 5.62 10 406
T.1-T.3 1H. 325 6 7.2 5.62 458 10 162

l:lToro: 103.6

Ta6JIHn;a 1.3.4.

XapaKTepHCTHKa MeiKllpoML.CJlOBLlX ra30npoBo,1loB HH3KOro ,1laBJIeUIDI

nHa- TOJI- IIpoTH- naBJIeHHe,MIIa IIpony-
HaHMeHoBaHHe MeTp, IlUfHa )KeH- CKHaH

MM CTeH HOCTh, P P cnoco6
o6'beKTa KH, KM Haqanb KOHeq- HOCTh,

MM Hoe Hoe MJIH.M3j
rOA •1. HOBo-ITypneHCKoe-

BapCYKOBCKOe 530 8 9.6 5.02 4.70 355
2. TapacoBcKHH [(ITC -

fy6KHHCKHH rn3 1020 10 64.0 6.00 2.50 2009
3. BapcYKoBcKoe - T.1 720 8 28.6 4.57 4.03 756
4.T.1-fy6KHHCKHH rIT3 820 8 23.2 4.03 2.50 1142
5. KOMCOMOJlLCKoe - T.1 426 6 1.0 4.61 4.03 1209
6. Bepxne-ITypneHcKoe-

BapcYKoBcKoe 426 6 16.0 5.27 5.08 221
7. nHC-2 BapCYKOBCKoro-

KOMCOMOJILCKOe 720 8 45.3 5.76 4.03 756
8. KOMCOMOJILCKOe- fy6-

KHHCKHH rIT3 720 8 23.8 4.03 2.50 756
9. YCTh-XapaMnypcKoe-

TapacoBcKHH rn3 426 6 38.9 7.00 2.20 249
10.3anaAHo-

ITypneHcKoe-BapcYKoB-
CKoe 325 5 26.5 5.30 4.57 82

IfToro: 276.9

KaK c.rre.n;yeT H3 Ta6JIHn, Ha KOHen 1992 ro.lla B 3Kcrmyanuum HaxO)lHJlOCb
103,6 KM r33oc6opHbIX ceTeH, H3 miX 13 KM Ha HOBo-II~neHcKoM, 46,2 KM Ha •TapacoBcKoM H 44,4 KM Ha EapcyKoBcKOM MeCTOpOiK,lleHIDlX pHc.2/.

IIpoTIDKeHHocTh Me'lmpOMbICJIOBbIX ra30npOBO.llOB HH3KOro .llaBJIeHIDl.lI)Ul
nO.llalIH rasa Ha ry6KHHcKHH m3 COCTaBHJIa Ha KOHen 1992 rO.lla 276,9 KM.
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1.4. $u3H'1eCKOe COCTOJDllle OO'beKTOB COOpa, DO.n:roTOBKB

U TPaHcDopTa DOIJYTHOI'O ra3a
,
I

O,lUloii H3 CaMbIX CJIOiKHbIX rrpo6JIeM,
3anammii CH6RpH, HBJUleTCH rrpo6JIeMa
HCrrOJIb30Ba.Hlli[ OCHOBHbIX epOH.ll:OB.

IIpoBe,lleHHbrn aHaJlH3 HerrOCpe,llCTBeHHO rro ITO ITypHeepTera3 rrOKa3aJI, l.frO
)lHC ,llaHHOro paiioHa HMelOT 3HalfiITeJlbH)'lO 3.MIIJIHTYIlY no B03paCTHOMY
COCTOHHHIO.

CTerreHb H3Hoca orrpe,lleJIHJIaCb B 3aBHCHMOCTH OT HOpMaTHBHOrO cpOKa
CJIy)K6bI o6opy.u:oBaHHH.

MeCTOpO)K)leHHH, BBe,lleHHble B 3KCrrnyaTaumo ,llO 1988 ro,lla, HMelOT
3HalfiITeJIbHl>Ie CTerreHH H3Hoca o6opy.u:oBaHHH ,1lHc. TaK, HOBo-ITyprreiicKaH,1lHC
-1, EapCYKOBCKaH ,IlHC-1 -HMeIOT 87% H3HOCa, TapaCOBCKaH ,1lHC-1 - 75%,
HOBo-IIyprreiicKaH ,1lHC-2 H BepXHe-ITyprreiicKaH ,IlHC - 63% 113Hoca. OCTaJIbHble
MeCTOpO)K,l:{eHHH HMelOT Cpe,llHIOIO H He3Ha1.fiITeJIbH)'lO CTeneHb H3Hoca.

<1>H3HtIeCKOe COCTOHHHe 11 CTerreHb H3Hoca ,IlHC rrpH HOpMaTHBHOM cpOKe
CJIYiK6bI - 8 JIeT, rrpe,llCTaBJIeHbI B Ta6JI. 1.4.1.

Ta6JIH~a 1.4.1.

«I>H3H'IeCKOe COCTOJlHHe ~OJKHMHLIX HaCOCHLIX CTIlH~Hit

Ha KOHe~ 1992 ro~a.

CTerreHb H3HOca
HaHMeHoBaHHe roJ]. CpOK rrpH HopMaTHBHoM

o6'LeKTa BBo~a eJIy)K6bI cpoKe eJIy)K6bI
8 ]leT, %

l.EAPCYKOBCKOE
AHClA 1985 7 87
AHC2 1990 2 25

2ROBO-llYPnEllcKOE
AHCl 1985 7 87
AHC2 1987 5 63

3.BEPXHE-nypnEMCKOE
AHCl 1987 5 63

4.TAPACOBCKOE
,nHCl 1986 6· 75
,UHC2 1988 4 50
,UHC3 1990 2 25

5.KOMCOMOJlbCKOE
,UHC1 1988 4 50

6XAPAMnYPCKOE
AHCl 1990 2 25

7.YCTb-XAPAMnYPCKOE
,nHCl 1992 0,5 5• 8.3AllAAHO-nypnEMCKOE
,nHCl 1992 0,5 5

<1>H3HtIeCKOe COCTOHHHe H CTerreHb U3Hoca UIIe He paCCMaTpHBaJIHCb, TaK

KaK e,llBHCTBeHHl>rn epymm;HOHHPYIO:r.u.IDi urrC - TapacoBcKHii - HaxO,llHTCH B CTalllj,.ll.,r i.'.t 7
CTPOHTeJIbCTBa. l1 i
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B CBH3H C TeM, lITO BBOn 06'beKTOB no c60py H TPaHcnopTY nonYTIIOro ra3a •
XpOHlftIeCKH OTCTaeT OT BBona B pa3pa60TKY Heq>THHbIX MeCTOpO)KJleHIDi, Bce
ra30rrpOBOJlbI HBIDllOTCH rrpaK'fH1:leCKH HOBbIMH, OTpa60TaBIIIHMH no 2 - 4 rona.

CTeneHb H3Hoca HX rrpH HOpMaTHBHOM cpOKe CJl)?K6bI ra3orrpoBonoB 40 JIeT
COCTaBJIHeT 5 - 10 %.

HOpMaTHBHbIH: CpOK CJl)?K6bI rrpHIDIT comacHo"E.2lHHbIM
aM0PTH3aIJ;HOHHbIX oTtmCJIemm Ha nOJIHoe BOCCTaHOBJIeHHe OCHOBHbIX

HapO.lUiOro X03HH:CTBa", 1990 ro,n.

<I>H3Ht1eCKOe COCTomme ra30C60PHbIX ceTeH H MeiKIIpoMbICJIOBbIX
ra30rrpOBonOB HH3Koro naBJIeHIDI rrpe,ncTaBJIeHO B Ta6JI. 1.4.2 H 1.4.3.

TaMu..a 1.4.2.

«I>u3U"IJeCKOe COCTOJIHUe ra30C60pHL'X CeTeit Ha KOHe.. 1992 ro~a

IlpoTjI- fOA CpOK CTeneHb U3Hoca
HaHMeHoBaHHe iKeH- B80- CJIY'K- npH HopMaTHB-

o6DeKTa HOCTI>, Aa 61>1, HOM cpOKe cny-
KM JIeT iK6bl 40 JIeT, %

1. HOBo-DypneAcKoe
.D:HC1-T.1, 0-426 5.6 1989 3 7.5
.D:HC2-T.1, 0-325 6.2 1989 3 7.5

2. TapacoBcKoe
.D:HC2-T.1, 0-426 18 1.1 1989 3 7.5
T.1-T.2, 0-1020 2.5 1989 3 7.5
T.2-T.3, D-1020 7.5 1989 3 7.5
T.3-T.5, 0-1020 2.3 1989 3 7.5

,UHC2-T.1, 0-426 28 1.1 1990 2 5.0
T.5-fIl3, 0-1020 5.6 1990 2 5.0

.D:HC3-T.2, 0-530 9.0 1990 2 5.0

.D:HCI-T.4, 0-1020 0.3 1989 3 7.5
UIlC-T.4, 0-1020 0.9 1989 3 7.5
TA-T.3, 0-1020 1.0 1989 3 7.5
T.5-fIl3, 0-530 5.6 1990 2 5.0

.D:HC4-T.1, 0-325 9.3 1992
3. liapcyKOBcKoe
T.3-TA, 0-530 1H 4.5 1990 2 5.0

D-530 2H 4.5 1990 2 5.0
TA-T.5, 0-720 18 7.0 1990 2 5.0

0-720 28 7.0 1990 2 5.0
T.5-KC, 0-720 18 5.9 1990 2 5.0

0-720 28 5.9 1990 2 5.0
YIlCB-T.8, D-89 0.3 1990 2 5.0
T.8-TA, 0-530 1.1 1990 2 5.0

.D:HCI-T.8, 0-530 0.2 1990 2 5.0

.D:HC2-T.1, 0-426 0.8 1990 2 5.0
T.I-T.3, 0-325 18 7.2 1990 2 5.0

JLj\CZ
UTOro 103.6

•

•
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Ta6JIH~a 1.4.3.

cJ)H3H'IeCKOe COCTOJlHHe MeJKJJPOMLICJlOBLIX 1'330npoBO~OB

HH3KOro ~aB.JIeHHJIH3 KOHe~ 1992 ro~3

npOTSI- ro.n CpoK CTeneHb H3Hoca
HaHMeHoBaHHe )l(eH- BBQ- CJI)')K- npH HopMaTHB-

06'beKTa HOCTb, .na 61>1, HOM CpoKe cny-
KM neT )l(6bl 40 neT, %

1. HOBO-nypneHcKoe-BapcyKoB-
CKoe D 530-6 9.6 1988 4 10.0

2. TapacoBcKHH UJIC-ry6KHHc-
KHH rn3 D 1020-10 64.0 1988 4 10.0

3. BapcYKoBcKoe-T.1
D 720-8 28.6 1989 3 7.5

4. T.1-ry6KHHcKHH rn3
D 820-8 23.2 1989 3 7.5

5. KOMcoMonbcKoe-T.1
D426-6 1.0 1989 3 7.5

6. BepxHe-nypneHcKoe-Bapcy-
KOBCKoe D426-6 16.0 1989 3 7.5

7• .D:HC2 BapCYKoBcKOro-KOMCo-

• MonbCKoe D 720-8 45.3 1989 3 7.5
8. KOMcoMonbcKoe-ry6KHHCKHH

rn3 D 720-8 23.8 1989 3 7.5
9. YCTb-Xapa~mypcKoe-Tapa-

COBCKHH rn3 D 426-6 38.9 1990 2 5.0
10.3ana,nHQ-nypneHcKoe

-BapcYKOBCKoe
D 325-5 26.5 1992

IfToro: 276.9

cI>oPMHPOBaHHe CHCTeMbI peMOHTHOrO 06CJIYiKHBaHIDI 06beKTOB c6opa,
IIO.llrOTOBKH H TP3.HCIIOpTa IIOrryTHOro ra3a B 30He .lleHTeJIbHOCm II.O. ITypHeqlTera3
.llOJDKHO ocymeCTBJUIThCH C yqeToM HMelO1I.lHXCH rrpOH3BO.llCTBeHHbIX MOII:(HOCTeH no
peMoHTY H 06CJIY'KHB3.HHlO rrpOH3BO.llCTBeHHOrO 06be,llHHeHIDI
CH6HeqlTera3IIepepa6oTKa, tITO 06eCIIetIHT B .llam.HeHIIIeM rrpH epH31P1eCKOM CTapeHHH
o60PY.llOBaHIDI H paclIIHpeHHH CHCTeMbI B Ue.JIOM, CHIDKeHHe 06IUHX KanHTaJIbHbIX
BJIo)KeHHil B peaJIH3auH1O rrpoeKTa.

•



20
2. npRpO~Hhle YCJlOBWI paiioHa

2.1. feoJloro-reoMoP.OJlOl'H'leCKBe YCJlOBWI •

'.

B reOJIOrHlleCKOM OTHOWeHIDI pacCMaTpHBaeMaH TeppHTOpHH HBJI5IeTCH
l.J:aCThIO MOJIO,n:OH 3nHreprnmcKoH 3anazum-CH6HpCKOH IUIHThI, KOTOpaH npOlliJIa
.n:o.1II1iH H cBoeo6p3.3Hhtii: J:IYTI> p3.3BHTHH. HmtamH CTpYKTYPHo-TeKTOHHl.J:eCKHH HPYc
TeppHTOpHH 06P3.3yIDT nopo,llbI KpHCTaJIJIH1{eCKoro epyH,naMeHTa, a BepXllliH 
rrOp0.lLbI Me3Q-KaHH030HCKOro IUIaTepopMemmro l.J:eXJIa. MaKCHMaJU,H1>Ie MOIIUlocrn
l.J:eXJIa (4000-5500 M) rrp:aypol.J:eH1>I K KpyrrHhIM OTpHUaTeJThHbIM cTpYKTYPaM H

COBII31laIOT B IIJIaHe C .llOJImlaMH p.llyp H ern rrpHTOKOB.

B OCHOBaHmI IUIaT$opMeHHoro lieXJIa JIeIKaT IOpcKHe OTJIOiKeHIDI, KOTophle

rrpe,ZlCTaBJIeH1>I KOHTHHeHT3JThH1>IMH, mUYHlIDIMH H MOpCKHMH ep3.UIDIMH, o6meH
MOmHOCTbIO ,ZlO 1600 M. Ha BepXHe-lOpcKHX rropo,Zlax COrJIaCHO 3arreralOT OTJIOiKeHIDI
Bcex HPyCOB Mena, KOToplde rrepeKpI:>IBaIOTCH nopo,n:aMH narreoreHa. BepXHHe
rOpH30HTbI p3.3pe3a n01{TH nOBCeMeCTHO rrpe.n:CTaBJIeHbI TOJIIIJ;eH lieTBepTHl.J:H1>IX
OCa.n:KOB MOIIUlOCThIO .n:o 200 M. qeTBepTINHble OTJIOIKeHHH npe,ZlCTaBJIeHbI
HeCKOJII:>KHMH reHeTHl.J:eCKHMH TmIaMH: aJIJIIOBH3JIbHhle, o3epHo-anmoBHaJIbHI:>Ie,
Mopcme H JIe,ZIHHKOBO-Mopcme. KOMIUIeKc 3.JIJIIOBH3JIbHbIX H o3epHQ-aJIJIIOBHaJII:>HbIX
OTJIOiKeHHH p3.3BHT B rrpe.n:enax pe1.IHI>IX .n:omm H CJIaraeT Ha.n:IIOHMeHlIDle TeppaCI:>I H
rrOHMLI peKe B 3TIiX iKe paiiOHax OTMel.J:aIOTCH yqaCTKH HaH60JIee IIIHPOKOrO
pacrrpOC'rpaHeHHH 60JIOTHbIX OTJIO)KeHHH. Ha 60JII:>WeH "l.J:aCrn BO.n:Op3.3.n:eJII:>HOH
TeppHTOpHH 3aJIeraroT MOpCme H JIe,llHHKOBQ-MOpCKHe OTJIOiKeHHH C JIHTOJIOnflieCKOH
XapaKTepliCTHKOH (rJIHH1>I, cyneCH, cyrJIHHKH, rreCKH C BaJIyHaMH, raJIbKOH H rpaBHeM),
HO npe06JIanaIOT cyrreCl.J:aHo-cyrJIHHHCThle OTJIOiKeHHH. KaK B .n:ommax peK, TaK H Ha
BO,Zl0p3.3,Zlenax npOCJIeiKHBaeTCH 3aKOHOMepHOe YBeJIH1{eHHe ,n:OJIH rreCKOB H
YMemmeHHe .n:OJIH CyrJIHHKOB B BepXHHX rOpH30HTax "l.J:eTBepTH"l.J:HJ:,IX OTJIOiKemrn npH •
,ZlBHJKeHHH C CeBepa Ha lOr.

,IlOMHHllpyIDI.UHe B p3.3pe3ax rreCl.J:amle rropO.lLbI, B ueJIOM, 3Ha"l.J:HTeJIbHO
JII:>.n:OHaCbII.U;eHlIDle, XapaKTepH3y:IOTCH MaCCHBHOH KpHOreHHOH TeKCTypoH. 061>eMHaH
JII:>,ll;HCTOCTb HX ,ZlOCTHraeT 40-45 % B OTJIOiKeHIDIX CHHreHeTHlieCKOrO ropH30HTa
COBpeMeHHoro aJIJIIOBHH IIypa. TaKaH iKe BbICOKaH JII:>,ll;HCTOCTh Hepe)lKO OTMe"l.J:aeTCH B
3IIHKpHoreHlIDIX rrecKax Ha,nnoiiMeHlIDIX Teppac B Tex yqaCTKax, r.n:e rreCKH rrepeKpbIThI
TOpepOM. Ha OCT3JIbHOH TeppHTOpHH B aJIJIlOBHaJIbHldX rrecKax 1 H 2 Harr,noiiMeHHbIX
Teppac JII:>,ll;HCTOCTh YMeHbWaeTCH.n:o 28-30 %.

OCHOBHasI oc06eHHOCTh MOpepOCTpyKTypI:>I 3Toro paiioHa - npeHMYIUeCTBeHHO
YHaCJIe.n:oBaHmm: XapaKTep ee p3.3BHTHH: KaK rrOJIOJKHTeJThHble, TaK H oTpHUaTeJIbHI:>Ie
MOpepOCTpYKTYPld HBJIHIOTCH, KaK rrpaBHJIO, npHMbIMH.

PeliHaH CeTb paiioHa 3aKOHOMepHo CBH3aHa C ,ZlBYMH o6yCJIOBJIeHHbIMH
HanpaBJIeHHHMH. IlpocTHpaHHe Ilypa Ii p;sma .n:pyrHX peK cy6MepH.llHaHaJIbHoe.
Cpe.llHHe H MaJIble peKH, B OCHOBHOM, npHTO$ peK cy6MepH,Z:J;HaHaJIbHOH OpHeHTauHH,
o6I:>flIHO HMelOT cy6urnpoTHoe HJIH 6JIH3KOe K HeM)' rrpocTHpaHHe.

Ha HCCJIe.nyeMoH TeppHTOpHH paCrrOJIaraIOTCH KaK OTpHuaTeJII:>Hble
MOpepOCTpYKTYPI:>I - TOJII:>KHHCKaH HH3MeHHOCTh, TaK H rrOJIOiKHTeJThmle - HeHeUKaH H
Ta3-IIypoBCKaH B03BbIllIeHHocrn.

HCCJIeJIYeMaH TeppHTOpHH paCrrOJIOiKeHa B 30He ~npep~IBHCToro

pacrrpOCTpaHeHHH MHorOJIeTHeMep3JIbIX nopo.n: (MMII), .wm KOTOpOH CBOHCTBeHHa •
"1.Ipe3BbIl.J:aHHaH rreCTpOTa reOKpHOJIOnfliecKHX YCJIOBHH. 3TO rrpOHBJIHeTCH B l.J:aCTOM
liepe.n:OBaHHH yqaCTKOB, CJIOiKeHlIDIX C:HJIbHOJII:>,ll;HCThIMH Mep3JIbIMH H
BO,ZlOHaC:bII.U;eHlIDIMH T3JlLlMH nopo,Zl3.MH. XapaKTep pacnpOCTpaHeHHH MMII B
npe.n:eJIax pe1.IHI>IX ,Zlomm H Bo.n:op3.3,ZlenOB p3.3JIH1IHbIH.

B KpaeBI:>IX .n:peHllpOBaHHbIX "l.J:aCTHX aJIJIIOBH3JIbmIX Teppac H BO.ll0p3.3,ZleJII:>HbIX
rrOBepXHOCTeH MMIT paCrrOJIOIKeHld Ii np:aypOl.J:emI K pe.n:KHM MaCCHBaM TOpepHHHKOB
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B .llHlfiIJ:ax JIOrOB H nOJIOC CTOKa, a T3lOKe K Kpymn.IM CKJIOH3.M ceBepHOH 3KCn03KU:H:H.
MOIIumCTh MMJI :H3MeIDIeTCH OT HeCKOJIDKliX MeTpOB ,ll0 150-200 M ( Ha
BO,ll0P3.3,lleJIDHhlX nOBepXHocTHX ). TeMnepa'I)'Pa H3MeIDIeTCH OT -1 C ,ll0 -4 C, npHtleM
Ha 60JIDlIIeft llacm OHa COCTaBJIHeT 0 C; -1 C. ,1lmI 30HbI XapaKTepHa BbICOKasI
J1D,llHCTOCTh, nOCKOJIDKy B Mep3JIOM COCTOHH:H:H 3,llecb HaxO,llHTCH JI:H60 BO,llOHOCHble
ropH30HThI, JI:H60 nepey:BJIIDKHeHHble 03epHo-60JIOTHble OTJIO)KeHIDl. ITpaKTHtIeCKH Bce
MMIT 3,lleCb 3n:HKpHoreHHoro 06pa30BaHHH.

XapaKTepHaH oc06eHHOCTh paccMaTPHBaeMoro paiioHa - HHTeHCHBHOe
cOBpeMeHHoe 06p3.30BaHHe MMIT npH :H3MeHeH:H:H Tenn006MeHa KaK 3a ClIeT

nepHO.ll:HlleCKHX KOJIe6a.mtii KJI:HMaTa, TaK H 3a ClleT eCTeCTBeHHOrO pa3BHTHH
paCTHTeJIDHOrO nOKpoBa, rn.y6HHa ce30HHoro npoMep3aHIDl H3MeIDIeTCH OT 0.3-0.8 ,ll0
2.5-3.5 M.

I1I:HpoKoe p3.3BHTHe 3,lleCb no.JIYllIDl:H MaCCHBbI Kpymm6yrpHCThIX TOp<jJHHHKOB,
KOTopbIe 3aH:HMaIDT orpOMHble nnoma.z:m. ,llmI H:HX. THnHtIHO MHoroKpaTHoe
llepe,llOBaHHe KpynHDIX H Memrnx Mep3JThIX 6yrpOB nylIeHIDl, TepMOKapCTOBbIX 03ep H
nOH:H)Kemm.

rny6HHa 3aneraHHH KpOB.1I:H BToporo cnOH MMIT yBeJI:HlI:HBaeTCH C ceBepa Ha
IOr. B ceBepHoH llacm 30HbI OHa COCTaBJIHeT 60-100 M, aa llI:HpOTe TapKo-Cane 100
400 M, B BepxoBbHX ITypa 150-200 M.

PeJIDe<jJ TeppHTOp:H:H PaBHHHHbIH, C ae6oJIDIII:HM KOJIe6aHHeM BbICOT.
OCHoBHble XapaKTepHCT:HK:H peJIDe<l>a npHBe,lleHbI B Ta6mme 2.1.1.

'.

Ta6.mnJ;a 2.1.1.

XapaKTepUCTHKH peJIbetIJa TeppHTopHH

XapaKTepHCTHKH E,llHmrI.U»I
H3MepeH.

1. A6coJIIOTHble BbICOThI M BC B.

2. YrJIDI HaKJIOHa IIoBepXHOCTH B rpa.nycax

3. rny6HHa paCllJIeHeHIDI peJIDe<jJa
( npeBbIlIIemre BO,ll0p3.3,lleJIOB Han:
ype33.MH peK ) M

4. rycToTa paCl:IJIeHeHIDI peJIDe<jJa
( paccToHHHe Me)K.lly COce,llHHMH
IIOH:H)KeHIDIMH peJIDe<jJa ) KM

IToKa3aTeml

50-100

0.5-1.0

5-15

cpellHee
2.4-1.8

•
B IJ;eJl'OM reOJIOrO-Mop<jJOJIOrHtleCKHe ycnOBHH 3Toro paiioHa CJIO)KHbIe H

C03,Z:laIOT onpe,Z:leJIeHHbIe cnO)KHOCTH,IJ)UI cTpOHTeJThCTBa npOMbIIIDIeHHbIX 06'beKTOB.

2.2. MeTeOpOJIOn£<leCKHe YCJIOBHJI

30Ha npOH3BO,llCTBeHHOH ,lleHTeJIbHOCTH n.o.ITypHe<jJTer3.3 paCIIOJIO)KeHa B
BbICOKliX reorpa<jJHtlecKliX llI:HpOTax (640 - 660 c.1II.) Ha ceBepe TIOMeHcKoH 06JIacTH.
3TO 06ycnOB:HJI0 He3HallHTeJIbHbIH npHTOK COJIHellHOH Pa,llHaIJ;HH H <jJopMHPoBaHHe
XOJIO,llHoro KJI:HMaTa. BeJI:HtlHHa cyMMapHoH COJIHellHOH P3JlHan;:H:H COCTaBJIHeT OKono
70-80 KKan Ha KB.CM B ro,ll. MeCHllHbIe CYMMbI COJIHellHOH p3JlHamm, nocryrraIDI..UHe
Ha 3eMHyIO nOBepXHOCTh(no MeTeOCTam:nm n.TapKo-Cane)npHBe,lleHbI B Ta6JIHIJ;e
2.2.1. MaKCHMaJIbHOe nocTYnJIemre CyMMapHoH pa.z:mamm OTMellaeTCH B HIOHe-HIOJIe
( ,Z:l0 680 MWK. Ha KB.M ) , MHHHMaJIbHOe - B ,lleKa6pe-HHBape.

) "

Il)
/ :' ~J
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Ta6J1u~a 2.2.1.

3KCTpeMaJlbHble MecJl1JHble CyMMbl npJlMOH COJlHe1JHOH paAua~uu Ha ropu30HTaJlbHYIO nOBepxHOCTb

MA lK/KB.M

XapaKTepHCTHKH CyMMa .sIHBapb <l>CBp. MaPT AnpeJIb Man I1IOHb I1IOJIb ABryCT CCHT. OKT• HOR6pb JJ:eKa6pb

1. 3KCTpeMaJIbHhlC MCCR'IHhlC CyMMhI MaKcHM. 4.2 33.5 125.7 222.1 322.6 402.2 406.4 280.7 108.9 41.9 8,4 0
npRMon COJIHC'IHOn pa~Ha~HH Ha ro~ 1977 1971 1976 1972 1970 1974 1974 1973 1975 1970 1976 1977
rapH30HTaJIbHYlO nOBcpXHOCTb

MHHHM. 0 12.6 88 146.6 213.7 121.5 192.7 88 41.9 8.4 0
ro~ 1973 1975 1973 1977 1977 1968 1973 1970 1971 1965 1977

2. 3KCTPCMaJIbHhlC MCCR'IHblC CyMMbI MaKcHM. 12.6 54.5 163.4 259.8 385.5 360.3 305.9 230.4 146.6 79.6 25.1 8.4
paCCCJlHHOn PMHa~HH ro~ 1970 1974 1973 1969 1972 1970 1973 1970 1973 1976 1972 l\)

l\)

MHHHM. 8.4 41.9 134.1 192.7 318.4 272.4 234.6 176 100.6 62.8 16.8 4.2
ro~ 1976 1977 1966 1977 1971 1974 1966 1977 1970 1965 1974

3. 3KCTpeMaJIbHblC MCCRlfHblC CyMMbI MaKCHM. 16.8 83.8 268.2 469.3 683 674.6 666.2 469.3 217.9 121.5 33.5 8.4
cyMMapHon pa~Ha~HH MHHHM. 8.4 67 230.4 402.2 565.6 448.3 498.6 318.4 134.1 71.2 16.8 4.2

4. 3KCTpeMaJIbHblC CYMMbI pa~Ha~H- MaKcHM. -37.7 -25.1 -21 83.8 360.3 368.7 335.2 201.1 88 0 -25.1 -41.9
OHHora OaJIaHca MHHHM. -50.3 -58.7 -50.3 -12.6 163.4 196.9 238.8 146.6 58.7 -71.2 -62.8 -62.8

• • •



• •

IIpo.n;OJIJKHTenbHOCTb COJIHe1IHOrO CHJlHHR

•

Ta6JIHn;a 2.2.2.

.~

~

XapaKTepHCTHKH 51HBapb <l>eBp. MaPT AnPeJIb Man I1IOHb I1IOJIb ABryCT CeHT. On. HOR6pb )I,eKa6pb fOA

1. n POAOJI)KHTeJIbHOCTb COJlHelJHoro

CHRHHR, qaCOB 13 70 164 221 226 217 286 195 98 47 28 1 1566

2. npoAOJI)KHTeJIbHOCTb COJlHelJHoro

CHRHHR, qac. : t5
- B AonOJIYAeHHble lJaCbI 5.1 29.4 75.6 104.5 104.6 102.1 140.7 91.3 45.1 9.2 11.1 0.5
- B nOCJIenOJIYAeHHble lJaCbI 8.3 41.4 87.9 116.7 121.4 125.6 144.9 103.6 52.9 27.4 17 0.6

3. tIHCJIO AHen 6e3 COJIHIJ;a 25 11 5 4 4 3 2 4 8 17 21 30 133
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B TO ~e BpeMH BeJIJilUma npOJlOJDKlITeJThHOCTH COJIHelJHOrO CIDIHIDI HeCKOJIbKO BbIWe,
lieM B paHOHax eBponeiicKOH TeppHTOpIDI POCCHH, JIe)KaIIUIX Ha Tex )Ke IUHpOTax. •
MaKCHMaJIbHaH npOJlOJDKHTeJThHOCTb COJIHelJHOrO CIDIHIDI npHXOJlHTCH Ha BeCeHHe 
JIeTHee BpeMH. B 3HMHHH nepHOJl liHCJIO .zmeii 6e3 COJIHua JlOCTHraeT 25- 30 .zmeii: B
MeCHll ( Ta6JI.2.2.2.).

CpeJlHerOJlOBaH TeMnepalypa B03.uyxa OTpHllaTeJIbHaH (-6.7 C). 3HMa
XOJIOJlHaH, npOllOIDKlITeJThHaH ( 7.5 - 8 MecHlleB), cpe,UHHH TeMnepaTYPa CaMoro
XOJIOJlHoro MeCHlla, HHBapH (-25.0 C), a6comoTHblli MHHHM)'M, 3apernCTPHpoBaHHbIH
Ha MeTeOCTaHI(HH, (-58 C) ( Ta6JI. 2.2.3.). ]leTo KOpOTKOe ( 50 - 60 JlHeii), YMepeHHo
npoxna,lUwe, C lJaCThIMH 3aMOp03KaMH.

Ta6J1~a 2.2.3.

XapaKTepHCTBKH TepMll'leCKOrO pe~Ma TeppHTOpHH

XapaKTepHCTHKH

1. TeMnepa'I)'pa B03JlYXa, t C:
- cpe.zmerOJlOBaH
- CpeJlHeMeCHtiHM:

mBapb
MaH
HlOJIb
Olcrg6pb

- MaKCHMaJIbHaH, HIOJIb
- MHHHMaJIbHM, HHBapb

IIoKa3aTeJIH

-6.7

-25.0
-1.2
15.4

-4.7
+20.7
-45 •

2. 'tlHCJIO .zmeii CHH3KHMH TeMne
paTYPaMH, JlHeii:
-30 H HIDKe 35
-31-40 18
-45 H HIDKe 2

3. qHCJIO JlHeii C BbICOKHMH TeMnepa
lYPaMH:
+20 9.6
+~ Q5

4. IIpoJloIDKHTeJThHOCTb 6e3Mopo3Horo
nepHOJla, JlHeii::
- cpe,UHHH 87
- HaH60JIbIUM 124
- HaHMeHblUaH 55

5. IIpoJloIDKHTeJIbHocTb OTOnHTeJIb
HOro nepHOJla, JlHeii:
- CpeJlHHH 274
- HaHMeHbIlIM 252
- HaH60JIbIUM 306

Cpe,UHHH TeMnepaTYPa CaMoro Tennoro MeCHlla, HIOJIj{ + 15.4 C. A6coJIIOTHbm
MaKCHMYM COCTaBJIHeT 32 - 34 C. nan! HaC'ryl1JIeHIDI Pa.3JIH1IHbIX ce30HHbIX .sIBJIemrn
H HX npOJlOIDKHTeJIbHOCTb npHBe.neHbI B Ta6JIHlle 2.2.4.

•
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TaOJlHl(a 2.2.4.

• JI,aTbI HaCTYUJIeHHJI pa3JIH'lHblX ce30HHbIX
BWIeHHH H HX npO.n;OIDKHTeJIbHOCTb

Ce30HKbIe HBJIeHIDI qHCJIO,
MeCHl:(

1. Cpe,n:IDlJl .n:aTa nepexo.n:a cpe.l(Heii
CyrO"tffiOH TeMllepaTYI>:bI lJepe3
10.00C - 50C / B nepHO.n: naueHIDI/:

100C 29 aBr.
OOC 2oKT.
-50C 16oKT.

2. ?e,n:IDlJl .n:aTa:
1 CHe)KHOrO nOKpoBa:

- CaMaH paHHIDI nOHBJIeHIDI 6 ceHT.
- nOHBJIeHIDI 30KT.
- YCTaHOBJIeHIDI 12oKT.

2/ yCTO:H1JHBbIX MOp030B:
- HacTYJUIeHIDI 150KT.
- npeKpaIIJ;eHIDI 12 anp.

3/ CHe)KHOro nOKpOBa:
- propymeHIDI 18 MIDI
- cxo.n:a 23 MIDI
- CaMaH n03,n:IDlJ1 cxo.n:a 9 HIOIDI

3. Cpe,n:IDlJl .n:aTa nepexo.n:a Cpe.l(HeH

• CyrO"tffiOH TeMllepa~bI B03.n:yxa
lJepe3 -5.00C, 100C B nepHo.n:
nOlJ:beMa/ :

-50C 28 anp.
OOC 21 MIDI
100C 16 HIOIDI

4. ,l(aTa 3aMOp03Ka:
- cpe,n:IDlJl nOCJIe.l(Hero 6HIOIDI
- CaMaH n03JlID:1JI nOCJIe,ZU,iero 21 HIOIDI
- CaMIDI paHHIDI nepBoro 5 aBr.
- cpe,n:IDlJl nepBoro 25 ceHT.

5. IIpo.n:oJDKHTeJThHOCTh neplW.n:a,.l(HH
- 6e3Mopo3Horo 87
- co CHe)KH:bIM nOKpoBoM 224
- YCTO:H1JHBbIX MOp030B 189

•

Cpe.lJ:Hee rO.llOBOe KOJIHlleCTBO OCallKOB paBHO 460 MIDIJIHMeTPaM.
Han60JIbIIIee KOJIHlleCTBO OCallKOB Bbma.uaeT B JIeTHHii nepHO.ll. B TeqeHHe rO.lla 203
,l(IDI 6bmaroT C OCa.uKaMH ( Ta6JI. 2.2.5.). .uO)K,llH MaJIOHHTeHCHBHble, qaCTO 3aTIDKHble.
rpo3a CJl)"IaeTcH B Cpe,llHeM 14 paJ ( .lJ:Heu) B ro.uy. B 3HMHee BpeMH Bbma.ueHHe
OCa.uKOB ConpoBOJK,llaeTCH MeTeJThIO ( cpe.l(Hee "qHCJIO ,llHeH C MeTeJIbIO 3a ro.n He
npeBbIlliaeT 45 ). Cpe.l(Hero.noBIDI OTHOCHTeJIbHaH BJlIDKHOCTh B03.uyxa COCTaBIDIeT
77%.

BeTPOBOH pe)KHM TeppHTopHH o6yCJIOBJIeH HHTeHCHBHOH UHKJIOHaJIbHO
a.HTH1Ufl<JIOHaJIbHOH UHPK)'JIHr(HeH aTMoc<l>epbI H paBHHHHbIM peJThe<l>oM TeppHTOpHH.
3HMOH rocno.n:CTBYIOT BeTPbI IO)KHOrO H IOro-3ana,lJ;HOrO HanpaBJIeHIDI ( .no 49 % ),
JIeTOM npeo6JIaualOT BeTPbI C ceBepHoH COCT3.BIDIlOw;eH, .no 39% ( Ta6JI.2.2.6., pHC.
2.2.1. ). Cpe.z:lHIDI CKOpOCTh BeTPa paBHa 3.7 M/C.O.l(HaKO, O,llHH pro B ro.n BeTPbI MOryr
.nOCTIITaTh CKOpOCTH .no 20 M/C. ( Ta6JI.2.2.7.). Cpe.l(Hee "qHCJIO .l(HeH C BeTPOM 15 M B. ,~
ceKyH.Z:{y }"Ke COCTaBIDIeT 39 .lJ:HeH. B 3HM:HlfH nepHO.z:l, B .l(HH C HH3KOH TeMllepaTYPOH, Iml'~r~'"
CKOpOCTH BeTPa 06bI1JHO He60JIbIIIHe ( Ta6JI.2.2.8.). I !,' .. ,J

'. " /
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TaoJIHua 2.2.S.

XapaKTepHCTHKH OCa,n;KOB •XapaKTepHCTBJai E,llHHHUbI IloK33aTeJIH
H3Mep.

1. CpenHee KOJUflIeCTBO OCa,zu<OB:
-ron MM 461
-MeCm::(bI:

SIHBapb " 19
MaR " 35
HIOJIb " 65
OKTH6pb " 46

2. tIHcno JJ:Heii C OC3,lIKaMH
-ron JJ:HH 203
- MeCm::(bI:

mmapb " 18.4
MaR " 15.5
HIOJIb " 13.9
OKTH6pb " 21.9

3. CpeJJ:HIDI npOnOIDKHTeJIbHOCTh
nepHonoB:
-no~oro JJ:HH 3.3
- 6e3,ZlO)KJJ:HOrO " 5.1

4. tIHCJIO JJ:HeH C rp030H:
- Cpe,ZlHee ,ZlHH 14
- HaH60JIbIIIee " 26 •- npO,ZlOJDKliTeJIbHOCTb qac 25.9

5. tIHCJIO ,ZlHeii C MeTeJThlO:
- cpe,ZlHee ,ZlHH 45
- HaH60JIbIIIee " 50
- npO,ZlOJDKliTeJIbHOCTb qac 314

6. OrHOCBTeJIbHaH BJIaiKHOCTh B03-
.uyxa:
- cpeJJ:HerOnOBaH % 77
- anpeJIb " 79
- RIOJTh " 69
- OKTH6pb " 86

TaOJIHua 2.2.6.

DOBTOpgeMOCTb HanpaBJIeHIUI Be'rpa H IIITHJIeH
npOn;eHThI

XapaKTepHcTRKH C CB B lOB 10 103 3 C3 IIITRJIb

MecHIJ;bI:
HHBapb 5 3 7 17 27 22 11 8 21
MaR 17 9 7 11 12 8 10 26 8
BIOHb 19 12 7 9 10 7 10 26 9
HIOJIb 24 15 8 9 7 8 8 21 14
ceHTH6pb 11 10 7 14 17 14 13 14 16 •OKTH6pb 10 6 7 10 20 19 14 14 12

fon 12 8 7 12 17 14 11 19 15
) Cpe,ZlHIDI CKOpOCTh BeTpa no Ha-

npaBJIeHIDIM, M/ceK. :
- HHBapb 3.1 2.8 3.6 4 5 4.6 3.8 3.4
- HIOJIb 3.9 3.7 3.4 3.5 3.3 3.2 3.2 3.9
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nOBTOpJleMOCTb HanpaBJIeHHH BeTpa H WTHJleH 3a ro,n, TapKO-Cane

N

• w

s

E

•
Pac. 2.2.1.

MacI1ITa6: B 1 CM - S%
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Ta6JIHna 2.2.7.

XapaKTepoCTIIKII BeTpa

•
XapaKTepHCnnrn Emm.H3M. TIoKa3aTeJllI

1. Cpe,llHIDI CKOpOCTb BeTpa:
MIceK.- rO.llOBaH 3.7

- MeCHtIH3.H:
HHBapb " 3.4
IDOJIb " 3.5

2. MaKCHMaJIbHO B03MOIKHaH
O,llHH p33 B :

MiceK.ro.ll 20
10 neT " 25
20 neT " 27

3. Cpe.llHee l.lHCJIO .llHeii c BeTPOM
B ro.n:y
8 MI ceK. H 60nee )lHH 83
12 M/ceK. H 60nee " 22 •15 MI ceK. H 60nee " 39

•
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Ta6JI1tu;a 2.2.8.

HeKOTopble xapaKTepHcTHKH repMHqecKoro H BeTpoBOro peXHMOB
33 TpH caMblX XOJIOAHbIX MecSlu;a / AeKa6pb-4leBpaJIb/

.' .', ..

XapaKTepHCTHKH E~HH. HanpaBJIeHHe BeTpa
H3Mep. C CB B lOB

)':(eK. 51HB. <l>eBp. )':(eK. 51HB. <l>eBp. )':(eK. 51HB. <l>eBp. )':(eK. 51HB. <l>eBp.

1. TeMnepaTypa B03Ayxa oC -30.7 -30.4 -31.1 -29.2 -28.4 -32.4 -27.3 -25.2 -27 -22.6 -22 -20.3

2. CKOpoCTb BeTpa MiceK. 2.5 3.4 3 2.8 2.9 2.6 2.6 4 2.8 3.1 3.8 4.3

3. nOBTOp5leMOCTb BeTpa % 14 15 19 16 12 19 3 3 2 6 6 4 l\)
<.D

XapaKTepHCTHKH E~HH. HanpaBJIeHHe BeTpa
H3Mep. 10 103 3 C3

)':(eK. 51HB. <l>eBp. )l,eK. 51HB. <l>eBp. )l,eK. 51HB. <l>eBp. )':(eK. SlHB. <l>eBp.

4. TeMnepaTypa ~ B03Ayxa oC -18.4 -19.8 -20.2 -18.6 -19.4 -18.2 -17.5 -19.8 -21.5 -26.9 -28.1 -27.1

5. CKOpoCTb BeTpa MiceK. 4.3 5.1 4 3.8 4.7 3.9 3.3 3.4 3.7 3.3 3.3 3.5

6. nOBTOp5leMOCTb BeTpa % 7 9 8 24 26 20 21 19 18 9 10 10

npHMeqaHHe:

t.-~

HanpaBJIeHHSI BeTpoB
C - ceBepHoe 10 - IO)KHOe
CB - ceBepO-BOCTOtlHOe 103 - IOro-3anaAHoe
B - BOCTOlJHOe 3 - 3anaAHoe
lOB - IOro-BOCTOtlHOe C3 - ceBepo 3anaAHoe
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B UeJIOM, KJIBMaTHtieCKHe YCJIOBIDI B 30He rrpOU3BO.o:CTBeHHOH .o:eHTeJIbHOCTH •
D.O. IIypHeepTera3 .8BIDIIOTCH CypOBbIMH, C OrpamrqeHHbIMH pa.o:UauHOHHbIMH
pecypCaMU ( Ta6JL 2.2.9. ), .o:eepuUHToM y.JThTPaepuOJIeTOBOH pa.D:HauHH,
He.o:OCTaTOlffiblMH UHCOIDIUHOHHblMU pecypcaMH (Ta6JI. 2.2.10. ).

Ta6nuu;a 2.2.9.

OCHoBHble xapaKTepHCTIIKB nmpOTHbIX 30H

XapaKTepUCTHJrn IIoKa3aTeJIH

1. IIIHpoTa 62.50-
67.50

2. Penpe3eHTaTHBHaH nmpOTa 650

3. IIo.o:30Ha Y<I> .o:eepHlllITa 3Ha"tflITeJThHOrO

4. 'tJHCJIO MeCHUeB:
- 6UOJIOrwIeCKOH Th.."'d:bl 2/.o:eK.-

HHBapb/
- 6UOJIOrwIeCKlIX cYMepeK 2/HOH6pb,

epeBpaJIb/ •- Y<I> .o:eepHUHTa 4/HOH6pb-
epeBpanb/

5. rO.o:OBble .o:03bl C)'MMapHOH Y<I> pa-
.o:UauHH, KBT lIacI KB.M

< 400 HM 55-60
< 315 HM 0.7-0.9

•
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HHCOJUI~HOHHLle peCypcLI KJIHMaTa

•
Ta6JIH~a 2.2.10.

XapaKTepHCTHKH 5IHBapb <DeBp. MaPT Anp. MaH HIOHb HIOJIb ABryCT CeHT. OKT. Hml6pb AeKa6pb rOA

.' .'

1. llOJIYAeHHaH BhlCOTa COJIHu.a,

rpaAYc 5.4 14.8 25.6 37.2 45.4 48.5 45.4 37 25.4 14 5 1.6

2. llPOAOJI)KHTeJIbHOCTb AHH,

lIaChI, MHH.

CBeTOBOro 5 8.27 11.38 15.08 18.4 24 20.22 16.39 13.09 9.48 6.19 3.42
YJIbTpa<!JHOJIeTOBoro /ho> 10 / 3.28 9.45 13.05 15.18 18.15 17.1 14.4 11.2 6.55
6HOJIOmllecKoro tho > 30 / 5.2 9.15 11 10 8.25

3. llPOAOJI)KHTeJIbHOCTb COJIHellHoro W
CHHHHH : f->

YJIbTpa<!JHOJIeToBoro, lIaChi 64 139 213 210 200 252 176 86 38 7
yJIbTpa<!JHOJIeroBoro, % 91 85 96 93 98 88 88 81 25
6HOJIOmllecKoro, lIaChi 95 145 137 160 105 24
6HOJIOmllecKoro, % 43 64 63 56 54 23

4. lloBTopHeMOCTb /%/ HenpepblB-

HOH npoAomKHTeJIbHOCTH COJIHell-

HOro CHHHHlI:

< 4 lIaCOB 68 43 23 22 27 35 32 38 41 37 69 40
> 4 lIaCOB 32 57 77 78 73 65 68 62 59 63 31 60

5. PaCnpeAeJIeHHe COJIHellHoro

CHlIHHlI OTHOCHTeJIbHO nOJIYAHlI,

npou.eHT:

B 6JIH3nOJIYAeHHhle 4 lIaca 90 68 41 34 29 25 26 31 39 54 82 100 52
,AO nOJIYAHlI 38 42 46 47 46 47 49 47 46 41 40 45 46
nOCJle nOJIYAHlI 62 58 54 53 54 53 51 53 54 59 60 55 54

'~~..,..

-~J:::

~l:)
'''''''''''''''=.,
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~CKOM4>OPTHOCTb,l])UI rrpmKHBaHIDI H X03a:HCTBeHHOH .lleHTeJThHOCTH JIIO.lleH

yCHJIHBaeTCH HH3KHMH TeMnepaTYPaMH B03.uyxa B CO-qeTaHHH C BeTPOM, 60JThiliOH
npO.llOJDKHTeJIbHOCTbIO XOJIO,llHoro H OTOITHTeJIbHOro nepHO.lla, KOpOTKHM JIeTHHM •
nepHOnOM. CTPOHTeJIbHO-KJIHMaTIflIeCKHe xapaKTepHCTHlSH TeppHTOpHH npHBe.lleHbI B
Ta6JIHue 2.2.11. (no MeTeOCTaHUHH TapKo-Cane).

Ta6JIHua 2.2.11.

CTpOHTeJIbHO-KJIHMaTJll:leCKHe xapaKTepHcTHKH

XapaKTepHCTHKH E.uHHUbI
H3Mep.

1. Pac-qeTHaH TeMITepaTYPa CaMOH
XOJIO,llHOH
- O,llHO,llHeBKH
- IDITH,llHeBKH

2. ITP0.llOJDKHTeJIbHOCTh OTOnmeJIbHO
ro rrepHO.lla
Ha-qano, cpe,llHHH naTa
KOHeu, cpe,llHHH naTa

3. Cpe,lUUIH TeMllepaTYPa OTOIIHTeJIb
Horn nepHo.n:a

4. 3HMIDUI BeHTHJUIUHOHHaH TeMTIe

paTYPa

5. Pac-qeTHaH CKOpOCTb BeTPa
- Ha BblCOTe 500 MeTPOB

6. Cpe.n:IDUI MeCH'IHaH OTHOCHTem,
HaH BJIIDKHOCTb B03.uyxa

tC
"

,llHeH

tC

"

MiceK.
"

%

-51
-46

277
10.09
11.06

-12.8

-32 •24
30-44

79

7. Cpe.n:IDUI H3 HaH60JThIlIHX 3a 3HM}'
CHerOBaH Harpy3Ka Ha ropH30H

TaJIbH:ylO nOBepXHOCTh Kr/KB.M 200

,l])UI Be.lleHHH CTPomeJIbHbIX pa60T HBJIHeTCH
MHoroJIerneMep3JIbIX nopon. CypoBble

3HaQmeJIbHO OCJIOIKIDIIOT H COOTBeTCTBeHHO

0TPHuaTeJIbHbIM <paKTOPOM
nOBCeMeCTHOe pacnpOCTPaHeHHe
KJIMMaTIfl:leCKHe yCJIOBHH TeppMTopHH
Y.llOpmKaIOT CTPOHTeJIbCTBO.

2.3. fH.llPorpacIJWI H nmpOJIOI'IDI

rH,llporpa<pH'IeCKaH ceTh paiioHa 06pa30BaHa peKoH IIyp Hero npHTOKaMH.

MCTOKH ITypa pacnOJIOJKeHbI Ha ceBepHbIX CKJIOHax CM6l1pCKHX YBanOB.

IIJIOIIlaJU> 6acceHHa 118 TbIC.KB.M, ,llJIHHa peKH 780 KM. EOJThmyIO qaCTb •
npHTOKOB npHHHMaeT CJIeBa ( lliK)'IIYP, ..sIreHeTTa, EBoaxa ). IIpaBble - AiiBace.llanyp,

,V, /I.I. .xapaMllYP, EOJThIIIaH X(lJ::{blpbHXa, Ta6'baxa, ..sIMCaBeH. K03<P<PHI.J;HeHT H3BHJIHCTOCm)};f_~VpaBeH 1.24-1.80 (Ta6JI. 2.3.1.).

I
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TaOJlHua 2.3.1.

funpOJloruqeCKHexapaKTepHCTHKH

XapaKTepHCTHKH E.zuunnU,I
113Mep.

1. rO.nOBOH CTOK C IIOBepXHOCTH
6acceifHa p. IIypa MM B ro.n

2. Cpemmif CJIOH CTOKa IIOJIOBO!U>H MM

250-300

160-180

•

•

3. MIIHlIMa.m,HDIH CTOK peK JI/ceK.
C KB.KM 6-8

4. JIe.noBbIH pe)KlfM peK:
- HatIaJIO JIe.nOCTaBa .naTa 15-200KT.

- KOHen: JIe.nOCTaBa .naTa 25-30 MaH

5.IIpo.no~eJIbHocTbBeceHHero

JIe.noxo.na .nHeH 4-6

6. Cpe.nHHH TeMIIeparypa BO!U>I
B JIeTHHH IIepllO.n C 12-16

7. Cpe.nHHH CKOpOCTb TetIeHHH
MiceK.B Me)KeHb 0.5-0.6

8. Cpe.nHHH K03epepHn:lleHT 113BII-
JIHCTOCTH peK K 1.82

OCHOBHoe IIHTaHlie peKH IIOJIYllaIOT 3a CtIeT TaHHIDI CHerOB II BbIIIa,ueHHH
JIeTHe-ocemmx .nO)K.ZJ:eH. IIo.n3eMHoe IIHTaHHe HrpaeT 3HatIliTelThHO MeHbI.IIYlO pOlTh.
OcymeCTBJI.HeTCH OHO 3a CtIeT CJIa60HarrOpHbIX BO.n tIeTBepTIP:lHbIX OTJIO)KeHHH,
CpaBHHTeJIbHO XOpOIiiO CBH3aHHbIX C IIoBepXHOCTHDIMH BO.naMH II Pa3rpy)KaIOIIUlXCH B
npe.lleJIax 3P03110HHbIX IIOHH)KeHHH II 110 peLJ:HbIM .llOJIHHaM.

)lm.I BO.llHorO pe)KIIMa peK XapaKTepHO XOpOiliO BbIpaJKeHHOe BeceHHee
IIOJIOBOJlbe, JIeTHHe II oceHHHe naBOllKH, np01l0JDKlITeJIbHaH JIeTHe-OceHHHH II 3HMHHH
Me)KeHII.

BeceHHee nOJIOBOJlbe HalfliHaeTCH B BepXHeM TelfeHHH p.IIyp B KOHIJ;e anpeJIH,
B Cpe,llHeM TelfeHHH - B KOHIJ;e MaH. CpeJlHHH npOJlOIDKHTeJIbHOCTb IIOJIOBO.nMl 60-80
.llHeH, a B OT.neJIbHbIe ro.nbI paCTHrHBaeTCH .ll0 oceHII.

JIeTHe-oCeHHHH Me)KeHb rrpO.llOJI)KaeTCH C aBrycTa .no Cepe.llHHbI OKTH6pH.
06HJThHbIe .llO)K.ZJ:H B KOHue JIeTa II oceHblO BbI3bIBaIOT IIaBOllKH, 06bI':lHO CJIHBaIOI.I.UIeCH
H o6ycJIaBJI:HBalOmHe 06mee IIOBbIIIIeHHe ypoBHeH.

B Ha"tJ3JIe ne.nOCTaBa ( BTOpaH .neKa.na OKTH6pH ) H B nepBoH IIOJIOBHHe 3HMbI
ypOBHH HHor.na 3Ha"tJHTelThHO IIO.llHHMaIOTCH 3a C"tJeT CTeCHeHIDI pyCJIa lTh.nOM H myrOH.
3HMHHe Me)KeHHbIe ypOBHH IIO BbICOTe 06bI':lHO M3JIO OTJI:H':laIOTCH OT JIeTHe - oceHH~
Me)KeHHbIX. Ha rrpOTH)KeHIlli BceH HaBHraI:(:H:H p.IIyp cy.nOXO.llHa .no TapKo-Cane. .' -c'

.;. -#
J ;
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EacceHH pem H306HJIyeT 03epaMH. 06bNHO 03epa MeJIKOBO.llHl>I .llO 2-3M

r.ny6HHoH, IIJIOIIlazu, .llO 1 KB.M H 60JIbilie. HaH60JIbiliHe no IIJIOIIla.llH o3epa, K KOTOpbIM
OTHOCHTCH qepToBo ( 111 KB.M ) H qaCeJIbCKOe ( 52 KB.M ),paCnOJIararoTcH B IO)KHOH •
lIaCTH Ha Me)l(J:(ypellbe llypa H Ta3a. KOTJIOBHHbI 03ep, OTJIHlIarolIlHecH KaK npaBHJIO,
CrJIaiKeHHbIM peJIbe<poM .llHa, He60JIbIlIHMH r.ny6HHaMH, OTBeCHbIMH 6eperOBbIMH
yC1)'IIaMH ( BbICOTOH 0.5-1 M ), HMeIOT TepMoKapcToBoe npoHCxO)K,lleHHe.

2.4. PaCTHTeJIbHOCTb H DOqBbI

30Ha npOH3BO.llCTBeHHOH .lleHTeJIbHOCTH n.o. llypHe<pTera3 pacnolloiKeHa ~

ceBepoTaeiKHoM paHOHe. Ha XOpOlliO .llPeHllpOBaHHblX neClIaHbIX 1OH H 2 0H

Ha.zUIoiiMeHHbIX Teppacax npe06JIanaroT 6epe30BD-JIHCTBeHHHlIHbIe JIHIIlaHHHKOBD

KYcTapHHtIKOBble JIeca, r.lle BblCOTa JIHCTBeHHlfiU,I 5-7 M, 6epe3a 06pa3yeT BTOPOM HPYC.

bOJIbIllHe ruIOIUazm 3aIDITbI rapHMH, r.lle B rrepBOM Hpyce npe06JIanaeT 6epe3a,

rr03.llHee pa3BHBaeTCH rr0.llPoCT JIHCTBeHHHI:lbI.

)lmI 3a6oJIOlleHHbIX 03epHO-aJIJIIOBHaJIbHbIX paBHHH XapaKTepHbI yrneTeHHble
pe,llKOCTOHHbIe JIHCTBeHHHllHble MOXOBD-KYCTapHHllKOBble H c<parHOBO
KYCTapHHllKOBble JIeca. bOJIbmHe IIJIOIIla.llH 33ID1TbI IIJIOCKo6yrpHCTbIMH 60JIOTaMH. B
nOHMax Ha cyxnx yq:aCTKax pa3BHThI Ke.llPoBO-JIHCTBeHHHlIHble JIHIlIaHHHKOBbIe HJIH
3eJIeHOMOIlIHble JIeca, Ha YBJ!a)KHeHHbIX - 6epe30BO-Ke.llP0BO-JIHCTBeHHHlIHbIe
KYCTapHHKoBo-C<parHOBble.

PaCTHTeJIbHOCTb BO.ll0Pa3.lleJIOB npe.llCTaBJIHeT co6oH COlleTaHHe eJIOBD-
JIHCTBeHHHllHbIX MOXOBbIX JIeCOB C MaCCHBaMH KOMIIJIeKCHbIX IIJIOCKO- H

KpynHo6yrpHCTbIX, a TaKiKe rpH.llOBD-MOtI3.iKHHHbIX 60JIOT. Ha IIJIOCKHX.
Ha,llIIOHMeHHbIX Teppacax peK llHKonypa, llypne H tIaCTHlIHO llypa noJIYtIHJIH
pacnpOCTpaHeHHe COCHOBO-KenpOBbIe H COCHOBO-JIHCTBeHHHlIHble JIeca Ha H3bIKOBbIX
nO.ll30JIax H COCHOBO-eJIOBO-KenpOBble JIeca Ha HJIJIIOBHaJIbHO-I)'MYCOBbIX nO.ll30JIax. Ha
nOBepXHOCTHX nOJIoroysaJIHCTbIX 03epHO- aJIJIIOBHaJIbHbIX paBHHH B IOiKHOH tIaCTH
TeppHTOpHH ( PaHOH peK AiiBaCe.llO- llyp, XapaMnyp, TOJIbKa, Ha Me)l(J:(ypetIbHX
npHTOKOB BapKO-CbIJIbKbI ) pa3BHTbI COCHOBble JIHIlIaHHHKOBble C npHMeCblO eJIH,
JIHCTBeHHllIlbI H Kenpa JIeca Ha .H3bIKOBaTbIX nO.ll30JIax•

.llOMHHaHTHOe nOJIOiKeHHe cpe.llH ceBepOTaeiKHbIX notIS 3aHHMaIOT
nO.ll30JIHCTble H rJIeeBo-nO}J;30JIHCTbIe nOtIBbI Ha .llPeHllpOBaHHbIX yqaCTKax H Tae)KHbIe
nOBepXHOCTHO-rJIeeBbIe Ha CyrJIHHHCTbIX IPYHTax, a TaKiKe COnyTCTBYIOIIlHe HM
BceB03MO)KHbIe COtIeTaHHH TaeiKHbIX nO.ll30JIHCT0-60JIOTHbIX nOtIB.

•
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3. Onpe,D;eJIeHHe OCHOBHLIX DOTPe6HTeJIeii r83a AJISI co6cTseHHLIX

~ He4»Te,D;o6LJIIH B nepHO,D; 1993-2000 IT•

KaJ< ynOMHHaJIOCb B n:ymcre 1.1., nO'Ipe6HTeJUlMH nonyrHoro r33a BHYTPH
HeqJTe;:106bIBaIOruero paiioHa SIBJUIIOTCSI KOTeJlbHble )lIfC H UIIC, yCTaHOBKH
npenBapHTeJIb~Oro c6poca IUIaCTOBOH BOllhI, paJMeruaeMble Ha )lIfC, y,llaJIeHHbIX OT
n:eIlTpaJIbHoro nymcra c60pa , yCTaHOBKH nO,llI'OTOBKH HecPTH, BXOJJ:SIruHe B COCTaB
n:eHTpa.JThHbIX IIyHKTOB c60pa HecPTH H raJa. KpoMe Toro, raJ nO,llaeTCSI Ha
C06CTBeHHble 1I)"I<.D;bI nocemca ynpaBJIeHHlO 3KcIIJIYaTan;HH H peMOHTa o60PY,llOBaHHSI
nOCeJlKOBOrO X03mCTBa.

IIoTpe6HOCTb B ra3e)lIDl co6cTBeHHbIX HyiK,ll Ha 1993 ron npHIDITa no nJIaHy
no IIypHeqlTeraJ. PaclieT nOTpe6HOCTH Ha nOCJIe,nyIOIUHe rOllhI npoH3Be,lleH no
HOpMaTHBaM, BbIBe,lleHHldM Ha OCHOBaHHH aHaJIH3a paOOThI npennpmrnIH
npOH3BO,llCTBeHHbIX 061>e,llHHeHHii IIyp- H HOH6pbcKHecPTera3 H aHaJIH3a npoeKToB
06yCTPOHCTBa MeCTOp0iK,lleHHH.

Pacxon raJa Ha KOTeJlbHble )lIfC H mC H Ha nO;:J;rOTOBKY HecPTH onpe,lleJIeH
no y,lleJIbHbIM HOpMaTHBaM Ha 1 TOHHy ,l106bIBaeMoH H nO,llI'OTaBmmaeMOH HecPTH.

Pacxo,ll r33a Ha YIICB onpe,lleJIeH no Y,lleJIbHoMY HopMaTHBy Ha 1 TOHBy
JKH,lU<OCTH, nOcTynaIOrueH Ha YIICB.

KpoMe Toro, pacC'lIHTaHbI nOTepH raJa npH ero c60pe H TPaHCnOpTe no
YTBep)K)leHHoMy HOpMaTHBy B % OT 06'beMa HCnOJIb30BaHHOrO raJa.

IIoTpe6HOCTh B raJe Ha HyiK,llbI nOCeJIKa B nepHO,ll,110 1996 rO,lla npHHSITa no
,llaHHbIM npOH3BO,llCTBeHHoro 06'be,llHHeHHSI C HeKOTOpbIM YBeJIlf1:IeHHeM B nepHO,ll no
2000 roJJ:a.

Pe3YJIbTaTbI paclieTa nOTpe6HOCTH B raJe Ha C06CTBeHHble ByiK,llbI
HecPTenpoMbICJIOB npHBeneHbI B Ta6JI.3.1.

TIepelieHb MeCTOp0iK,lleHHH, BBOJJ:HMbIX B paJpa60TKY B nepHO,ll no 2000 rOJJ:a
B TIO TIypHecPTeraJ, ,llHHaMHKa no6bIliH HecPTH H )I(H}J;KOCTH, pecypcoB nonYTIIOro
raJa no <paJpa6aThIBaeMbIM H BHOBb BBOJJ:HMbIM MeCTOpO)K)leHHHM,
HCnOJIb30BaHHbIe B paclieTax, npHHSITbI no MaTepHaJIaM CH6HMMHTI, BbIIIOJIHeHHbIM
COrJIaCHO COOTBeTCTBYIOrueMy paJJJ:eny ,llaHHoro KOHTpaKTa.

Pe3YJIbTaThI paC"':IeTa nOTpe6HOCTH B raJe Ha co6cTBeHHble H)'iK,ZU>I
HecPTenpOMbICJIOB npHBeneHbI B Ta6JI.3.1.

Ta6JlH~a 3.1.

nOnyrHbIR 1'33 Ha COOCTBeHHLle~LI

HectlTenpOMLICJ10B no nypUect>Tel'33.

HaHMeHoBauHe
1993 1994 1995 1996 1997 1998 1999 2000

•

C06CTBeUHble H)?K,IJ.bI:
-paCXO,D; ra3a Ha KOTe-
JIbHble JlHC 15

-pacxo,D; ra3a Ha KOTe
JIbHble npH UI1C 37

-paCXO,D; ra3a Ha YI1CB 10
-pacxo.n; ra3a Ha YIIH 145
-c05cTBeHHLle H)?K,IJ.bI no-
CeJIKa /ynpaBJIeHHe 3K
cIIJIYaTaIJ,HH H peMOHTa
050py.n;oBauIDI nOCeJIKO-
Bom X03.HHCTBa/ 25

110TepH ra3a npH c60pe
H TpaHCnopTe 28

Bcero: 260

17 18 23

42 47 53
10 12 12

153 160 182

41 90 100

32 33 68

295 360 438

28 32

60 65
14 15

221 241

120 130

90 94

533 577

33

69
15

254

140

94

605

35

73
16

262

150

92

628 J
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4. nepeqeHb OO'beKTOB, nOTPeoHblX ATUI coopa, nO,lU'OTOBKB H TpaHcnopTa •
nonyruoFO ra3a B no nypae4JTera3 B nepHO,l{,l{O 2000 r.

4.1. ,LI,o~Hble HaCOCHbie craHllHH H ycraHoBKB nO,lU'OTOBKB ae«IJTH

Ha TeppmopKH o61>emmemr.sr epyHKlummrpyroT 12 nOJKHMHbIX HaCOCHbIX
CTaHr:um cYMMapHoH yCTaHOBJIeHHOH npOH3BOmITeJIbHOCThlO 91.8 ThIC.T/Cyr.
)fili).'(Kocrn.

IIoK3.3aTeJIH pa60ThI nOJKHMHbIX HaCOCHbIX CTaH:mrH Ha KOHeu; 1992 rona,
XapaKTepHCTHKa o6opynoBaHIDI HYCJIOBIDI cenapa.r:urn npHBeneHbI BTa6mme 1.3.1.

'.

)lmI o6ecrreQeHIDI .n06bItlli HecPTH B 061>eMe 18,5 MJIH.T B 2000 ro.ny B
o61>eJJ:HHeHllH rrOTpe6yeTcH BBecrn B 3KcIIJIyaT3.IUIIO 34 nOJKHMHbIX HacocHbIX CTa.HIlHH:
npO:H3BOJJ:HTeJIbHOCThIO 148,5 ThIC.M3/cYT.

IIo,llroToBKa HeepTH .lJ:,JUI CnaliH ee B cHcTeMY MarHcTp3JlbHOrO TpaHCnOpTa
ocymeCTBmleTCH Ha TapacoBcKoM u;eHTpaJIbHOM nyHKTe c60pa H nO,llrOTOBKH HeepTH
rrpoH3BOJJ:HTeJIbHOCThIO 3,0 MJIH.T/ ron.

IIpH npoeKTHPoBaHKH 06yCTpORCTBa TapacoBcKoro MeCTOpO)f():{eHIDI
rrpe.znIOJIaraJIOCb pacurnpeHHe MOlluwcrn yCTaHOBKH nO,llrOTOBKH Heeprn no 9
MJIH.T/ ro.n. Ho B CBH3H C H3MemmmeHCH 3KoHoMHliecKoH ClfI)'auHeH B cTPaHe, •
BBOnOM B 3KcIIJIyaTauHIO HH3KOne6:HTHbIX MeCTOpO)f():{eHHii, CHIDKeHHeM 061>eMOB
no6bll{H B u;eJIOM no pemoHY, Heo6xo,UHMOCTh BBona YIIH Ha 9,0 MJIH.T/ron omaJIa.
IIo3ToMY paCllIHpemr.sr TapacoBcKoro UIIC Ha nepcneKTHBY pa60TOH He
npenycMOTpeHO.

B 1993 rony 6Y,lleT BBeneHa B 3KcIIJIyaTaI.J;HIO yCTaHOBKa nO,llrOTOBKH HeepTH Ha
EapCyKOBCKOM MeCTOpO)K,ZleHHH npOH3BO,UHTeJIbHOCThIO 3,0 MJIH.T/ron. IIpHlieM y*e B
1996 rony B03HHKaeT Heo6xomrMocTb B ee pacllIHpemm no 6,0 MJIH.T/ ro,ll.

BBo,ll XapaMIlYPcKoH H ry6KHHcKoH YIIH HaMeqeH B 1994 rony.

IIO,llroToBKa Heeprn CeBepo-ry6KHHcKoro
ocymeCTBIDITCH HenOCpe,llCTBeHHO Ha MeCTOpO)K,lleHllH.

B 1998 rony TIJIaHHpyeTC.sI K BBOny BOCTOtIHo-TapKOCaJIHHCKaH YIIH.

6y.neT

BBO,ll MOIIuwcTeH yCTaHOBOK nonroTOBKH Heeprn npHBe,lleH B Ta6JIHI.J;e 4.1.2.

Becb 061>eM nO,llrOTOBJIeHHOH Heeprn C MeCTOpO)K,lleHHii no CHCTeMe
Me~OMbICJIOBbIX Tpy60npOBO,llOB TPaHcnopTHPyeTcH Ha HIIC "IIYP-II3" H naJIee
no CHCTeMe MarHCTpaJIbHbIX TPy6onpoBonoB B IOrO-3ana.llHOM HanpaBJIeHHH.

4.2. OO'beKTbl c60pa H TPaacnopTa nonyTHoFO ra3a.

)l.mI c60pa nonynwro raJa B nepHO,ll no 2000 rona nOTPe6yeTc.sr nocTPOBTh 74
KM r3.30C60pHbIX ceTeH Ha 7 MeCTOpO)K,lleHH.sIX. PaCtIeT nOTPe6HoCrn B r3.30C60PHbIX
CeTHX, :ax XapaKTepHCTHKa H CpOKH BBOna B 3KcTIJIyaTauHIO npHBe,lleHbI B Ta6JI. 4.2.1.

•
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IloTpe6HocTL B CTpOHTeJThCTBe MeiKIIpOMl>ICJIOBbIX raJonpOBO,ZJ;OB HH3KOro
,ZJ;3.BJIeHIDI, HX XapaKTepHCTHKa H CpOlm BBOlIa B 3KcrmyaTa.umo npHBeneHLI B Ta6n.
4.2.2. CyMMapHasI npoTIDKeHHOCTb HH3KoHanopHLIX r330npOBO,ZJ;OB, BBO.n;HMbIX B 3TOT
nepJilo,ZJ;, COCTaBlIT 637,5 KM. .

Ta6mma 4.2.3 conep)KlIT CBeneHIDI 0 CpOKax BBOna JiI MOIUHOCTH
KOMIlpeccopHLIX CTaHr.:uW Ha 6a3e BJilHTOBbIX KOMIlpeccopoB 7BKr-50/7, .ZJ:]IH raJa
YIIH JiI KoaueBoH cl)'IIeHH cerrapamm He<pTeH, pa3MeruaeMbIX Ha UeHTpanbHLIX
IIyHKTax c60pa He<pTH H raJa, H O,ZJ;HOH KC Ha YCTb-XapaMrrypcKoH lIHC
npOH3B01IHTenbHOCTbIO 50 MJIH.M3/ron J!)UI nO)f(aTIDI ra3a I cryneHH cenapauHH
TancKoro MecTOp0./K.ZJ:eHIDl.

Bcero B rrepHon no 2000 rona Heo6xo,n:HMo rrocTpoHTb 6 KC c)'MMapHOH
npOJil3BO!IHTenbHOCTbIO 250 MJIH.M3/ ron.

r330npOBO.D:bI BblCOKoro !IaBJIeHIDI C KOMnpeccOpHbIMH CTa.H!UfiIMH .w:r.a:
TpaHCnOpTa ra3a I c'I)'IIeHH cenapaUHH He<pTeH C MeCTOpOlK}leHHH, y.n:aneHHbIX OT
nOTpe6lITeJIeH,. Ha paccTmnme CBblI1Ie 60-70 KM B .n:aHHOM p33.llene He
paCCMaTpJilBaIOTCH.

CxeMa TpaHCrrOpTa raJa H p33MemeHIDI OCHOBHbIX HecPTenpOMbICJIOBI>IX
06'beKTOB npJilBe.neHa Ha pHC. 4.2.1.

I
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Ta6JIH~a 4.1.1.

DHO,lJ; ,lJ;OJKHMHbIX HaCOCHblX cTaH~HH

IDT!TbIC.M3!cYT. JKH,lJ;KOCTH.

HaHMeHOBaHHe MaKcHMyM HaTIHqHe rOAbl
MecTOpo)K)l.eHHSI A06blQH Ha

He4>TH 1.01. ._ 1993 1994 1995 1996 1997 1998 t999 2000 Bcero
MJIH.T/roA 1993r..-

Pa3pa6aTbiBaeMbie MecTopoEAeHHH
I.BapcyKoBcKoe 2,S7 2/20,0 1/36,0 1/36,0
2.H. - IlypneikKoe 0,98 2/24,0
3.TapacoBcKoe 4,12 3/32,0. 1/11,0 1/12,8 2/23,8
4.B. - IlypneucKoe 0,17 1/2,0
5.KoMcoMoJlbcKoe 0,35 1/7,5 1/5,0 1/5,0
6.XapaMnYPcKoe 1,81 1/1,0
7.YCTb-XapaMnypcKoe 0,09 1/5,0
8.3. - IlypneucKoe 0,04 1/0,3
9.C.-TapacoBcKoe 0,21 1/1,8 111,8 tv

BHOBb BBOAHMble MeCTopoEAeHHH (»

10.ry6KHHcKoe 0,28 I/S,O lIS,O
11.IlpHcKJIoHoBoe 0,49 1/3.6 1/3.6
12.10.- XapaMnypcKoe. 1,94 1/9,0 1/9,0 2/18,0
13.H3BeCTHHcKoe 0,06 I/O,S 1/0,5
14.C.-AuBaceAonypoB-

CKoe 0,03
IS.C.-ry6KHHcKoe 1,86 1/7,5 1/7,5 2/IS,O
16.C.- KOMCOMOJlbCKOe 1,16 1/3,S 1/3,5 2/7,0
17.cDeCTHBaTIbHoe 0,2S 1/2,5 1/2,S
18.BOCT.-TapKocaTIHH-

CKoe 0,68 1/3,0 113,0 2/6,0
19.3an. - TapKOCaTIHH-

CKoe 0,13
20.MepeTOSlxHHcKoe 0,40 1/3,S 1/3,5
21.KblHcKoe 1,IS 1/7,5 1/7,S
22.Cp. - XapaMnypcKoe 0,06 1/1,0 1/1,0
23.TeKTO-XapaMnypcKoO,07 1/0,5 1/0,5
24.ETbl- IlYPoBcKoe 0,10 1/1,0 1/1,0
2S.YCTb- qaCeJIbCKOe 0,25 1/2,0 1/2,0

• • •
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26.PaBHHHHoe .' 0,32
27.IOMaHTbIJIbCKoe 0, II
28.TancKoe·' 0,12
29.BepxHe- qaCeJIbCKOe 0,22
30.HoBO- qaCeJIbCKOe 0,12
31.XOJlMHCTOe 0,28
32.11aTbIJIbKHHcKoe 0,34
33.IO:lKHo-TaHJIoBcKoe 0,33
34.XaHIJeUCKOe 0,18
35•.n:06poBoJlbcKoe 0,02
36.KapaceBcKoe 0,02
37.11epHHIJHoe 0,07
38.SlpoBoe 0,02
39.AKauTeMcKoe 0,01
40.CeB. - "AoxTYPCKoe

"Toro

HaHMeHOBaHHe
MeCTOpo)f(J\eHHSI

MaKCUMYM
AoObllJU
Heqrru
MJIH.T/roA

HaJIHIJHe
Ha
1.01.
1993r.

12/91,8

npo,lJ,OJDKeHHe Ta6J1HIJ;bl 4.1.1.

rOAhI

1993 1994 1995 1996 1997 1998 1999 2000 Bcero

1/2,5 1/2,5
1/1,0 1/1,0

1/0,5 1/0,5
1/1,0 1/1,0
1/0,5 1/0,5
1/0,5 1/0,5

1/0,5 1/0,5
1/0,5 1/0,5

1/0,5 1/0,5

1/1,0 1/1,0

W
cD

7/66,9 4/18,5 3/19,3 2/8,5 5/15,0 5/10,0 4/5,5 3/4,5 33/148,2

""'-":J

npHMeIJaHue•• )BpeMeHHaSi .n:HC-4 He YIJHTblBaeTCSI.
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c Ta6JIuIJ,a 4.1.2.

BBOA yCTaHoBoK no~rOTOBKU He4ITu

MJlH.T/ro,IJ;.

HaUMeHOBaHue H<\JIuque 1993 1994 1995 1996 '" 1997 1998 1999 2000 Bcero
Hal.01.1993r.r

TapacoBcKHH u;nc
BBOA YllH
MOID,HOCTb YllH 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0 3,0

BapcyKoBcKHH u;nc
BBOn YllH - - 3,0 - 3,0 - - - - 6,0
MOID,HOCTb YllH - - 3,0 3,0 6,0 6,0 6,0 6,0 6,0

XapaMnYPcKHH u;nc
BBOA YllH - - 4,0 - - - - - - 4,0
MOID,HOCTb YllH - - 4,0 4,0 4,0 4,0 4,0 4,0 4,0 .t:-

o
BOCTolIHO-TapKOCaJIHHCKHH u;nc
BBOA YllH - - - - - - - 1,0 - 1,0
MOID,HOCTb YllH - - - - - - 1,0 1,0

KbIHCKHH u;nc
BBOA YllH - - - - 1,0 - - - - 1,0
MOID,HOCTb YllH - - - - 1,0 1,0 1,0 1,0 1,0

fy6KHHCKHH u;nC
BBOA YllH - - 1,0 - - - 1,0 - - 2,0
MOID,HOCTb YllH - - 1,0 1,0 1,0 1,0 2,0 2,0 2,0

CeBepo - fy6KHHCKHH u;nC
BBOA YllH - - - 1,0 - - 1,0 - - 2,0
MOID,HOCTb YllH - - - 1,0 1,0 1,0 2,0 2,0 2,0

• • •
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Ta6JIH~a 4.2.1.

XapaKTepHcTHKa ra30C60pHblx ceTeu, BBO~HMbIX B nepHo~ ~o 2000 ro~a

n/n HalfMeHOBaHHe MaKc.o6beM fIpoT5l:lKeH- .lJ.Ha- TOJlII.\HHa .lJ.aBJleHHe, fIponycKHa51 ro~

oo..eKTa nepeKaqKH HOCTb,KM MeTp, CTeJU<H, MfIa cnoc06HOCTb BBo~a

MJlH.M3hu~ ~M MM PH. PK:' MJlH.M3/ro~

2 3 4 5 6 7 8 9 10

1. TapacoBcKoe
.lJ.HC5-T.5 530 6.0 530 8 5.63 4.40 565 1993

2. BapcyKoBcKoe,Bcero 14.0
B TOM qlfCJIe:
,ll,HC4-T.3 IH. 650 3.4 530 8 5.78 4.58 962 1993

2H. 650 3.4 530 8 5.78 4.58 962 1993
T.l-T.3 2H. 150 7.2 325 6 5.62 4.58 162 1993

3. CeBepo- I'y6KlfHcKoe J::>
,ll,HC2-JJ.HCl llOO 15.0 820 8 7.00 6.50 1190 1998

~

4. IO:lKHO-XapaMnYPCKoe
,ll,HC2-T.1 750 1.0 325 6 6.50 3.70 767 1997

5. CeBepo-KOMCOMOJlbCKOe
,ll,HC2-KC 1900 16.0 720 8 6.00 2.00 1934 1999

6. BOCTOqHO-TapKOCaJIHHCKOe
,ll,HC2-T.1 50 15.0 219 6 6.50 4.00 62 2000

7. KOMCOMOJIbCKOe
,ll,HC2-T.l 1000 7.0 530 7 6.50 4.03 1000 1994

BCErO 74.0 1993
B TOM qlfCJIe

20.0 1994
7.0 1994
1.0 1997

15.0 1998

""--
16.0 1999
15.0 2000

~"c~



Ta6J1Hu;a 4.2.2.

XapaKTepHcTHKa MexnpoMbICJlOBbIX ra30npoBOAoB HH3Koro ,lJ,aBJleHHR,
BBO,lJ,HMbIX B nepHO,lJ, )];0 2000 rO,lJ,a

0/0 HaHMeHOBaHHe MaKc.o6beM llpoTSI)KeH- ,lI,Ha- TOJIIIJ,HHa )J,aBJleHHe, llponyCKQaSl rOA
.'

06beKTa .' MeTP, Mlla cnoc06HOCTbnepeKaqKH HOCTb,KM CTeHKH, BBOAa
MJlH.M3/roA MM MM PH. PK. MJlH.M3/roA

1 2 3 4 5 6 7 8 9 10

1. fy6KHHcKoe- fy6KHHCKHH rn3 1030 22.5 720 7 7.0 2.5 1325 1994
2. npHCKJlOHOBOe-CeBepo- fy6-

KHHCKoe 60 20.0 325 5 7.0 6.5 83 1997
3. Ceoepo-TapacoocKoe-)J,HC4

TapacoocKoe 24 25.0 273 5 7.0 6.6 38 1994
4. Ceoepo-fy6KHHcKoe-fy6KHH-

CKHH rn3 2850 70.0 1220 8 6.5 2.5 3000 1996 ~

5. MepeToSlxHHcKoe-IOJKHo-TaHJIoB-
l\)

Koe 95 29.0 325 5 6.5 4.5 124 1995
6. 1130eCTHHcKoe- fy6KHHCKHH rll3 14 18.0 159 5 6.5 2.5 30 1997
7. <l>eCTHBaJIbHoe-IOJKHo-XapaMnyp-

CKoe 380 33.0 530 8 7.0 4.7 480 1995
8. IOJKHO-XapaMnypcKoe-XapaMnyp-

CKoe 1700 41.0 1020 10 4.7 1.9 2125 1994
9. CpeAHe-XapaMnypcKoe- XapaM-

nypcKoe 14 20.0 159 5 6.5 1.9 26 1997
10. TeKTo-XapaMnypcKoe-IOJKHo-Xa-

paMnypcKoe 19 10.0 159 5 6.5 4.7 20 1997
11. ETlJI- nYPOBcKoe-BblHroSlxHHcKoe 14 30.0 219 5 6.5 6.0 21 1998
12. YCTb- lJaCeJIbCKOe- KblHcKoe 150 25.0 426 7 6.5 2.5 287 1998

1425 25.0 426 7 27.0 2.5 1500 1998
13. IOMaHTbIJIbCKoe-BocToqHo-

TapKOCaJIHHCKOe 19 29.0 159 5 6.5 2.5 21 1999

• • •
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I1poAOJUteHHe Ta6J1HlJ,bl 4.2.2.

1 2 3 4 5 6 7 8 9 10

14. TancKoe-YCTb-XapaMnypcKoe 48 46.0 273 5 6.5 1.0 61 1999
15. BepxHe- 4aCeJlbCKOe-KblHcKoe 260 30.0 426 6 6.5 2.5 304 2000
16. HOBO- 4aCeJl1ICKOe-KblHcKoe 30 34.0 219 5 ,. 6.5 2.5 45 2000
17. IO)lI;Ho-TaHJIoBcoKoe-BepxHe- ,.

nypneHcKoe 170 20.0 325 5 8.0 4.7 207 2000
18. XUH'IcAcKOC- BOCTO'lHO-

TapKOCaJIHHCKOe 620 60.0 720 7 6.5 2.5 1037 2000
19. 4epHH'IHOe- YCTb- 4aCeJIbCKOe 28 75.0 219 5 6.5 2.5 32 2000

Bcero 637.5
B TOM 'IUCJ1e:

88.5 1994
62.0 1995
70.0 1996
68.0 1997
55.0 1998

~
75.0 1999 W

219.0 2000
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Ta6J1Ho;a 4.2.3.

BBoA KOMnpeccopHbIX CTaHo;uH AJISI raM YIIH
U KOHo;eBOH CTyneHH cenapao;uu H~eH

wT./MJIH.M3/ro,lJ.

n/n HaHMeHoBaHHe 1993 1994 1995 1996 1997 1998 1999 2000.,

o6l.eKTa

1. XapaMnypcKaSi
7BKr-50/7
Bcero - 1/50 -ISO
B TOM qHCJIe
2pa6. + 1pe3. 1 Oq. - 1/50
2pa6. 2oq. - - -ISO

2. fy6KHHcKaSi
7BKf-50/7
1pa6. + 1pe3. - 1/25 - - - - - - ~

~

3. BocroqHO-TapKocanHHcKaSi
7BKr-50/7
1pa6. + 1pe3. - - - 1/25

4. KblHcKaSi
7BKr-50/7
1pa6. + 1pe3. - - - - 1/25

5. CeBepo-fy6KHHcKaSi
7BKr-50/7
1pa6. + 1pe3. - - - 1/25

6. TanCKaSi AnSI TpaHcnopTa
ra3a I cTyneHH cenapa~HH

7BKr-50/7
2pa6. + Ipe3. - - - - - - 1/50

Bcero - 2/75 -ISO 2/50 1/25 - 1/50

• • •
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3
INTRODUCTION

This paper is a part of a section "Associated and Natural Gas Utiluzation in
Tyumen Oblast Development". It is carried out in accordance with Appendix I to our
Contract with Bechtel Corporation "Increasing Tyumen Region Gas and Natural Gas
Liquids Utilization", Design Tasks Identification USAID Preliminary Design Study.

. In this paper associated gas utilization in PAPurneftegas in 1992 was carried
out, principle scheme of oil and gas gathering, preparing, transport and sewage,
utilization and refinement as well, storage facilities and preparation functional purpose
was described; associated gas preparation and transport gathering system condition in
1992"as well.

According to the program Natural conditions description, involving
geographical situation, meteorological conditions and topography is done here. This
part carries the information about technological equipment requirement, need for
technological equipment and transport communication design.

The next part of this paper contains the results of the calculated need in gas to
satisfy the requirements of the oil-fields and is a part of an output and associated gas
utilization balan6e. We need it to define gas volume which is delivered to processing or
to natural gasf~ pipelines which then gets to the industrial districts for fuel needs.

This balance is also necessary for goods traffic definition when calculating inter
oil-fields and main gas pipelines, compressor stations, which are at a distance more then
60-70km.

In the last part the results of required volume .of storage facilities and associated
gas transport construction for the period 1993-2000, which allow to provide complete
associated gas utilization in this Production Amalgamation beginning with 1996 are
penonned. .

During our work we used technological data which were delivered by SibNIINP
according to this very Contract.

Tyumen region and PA Pumeftegas review maps were made ,on which
transport communication and main oil-fields' units were shown.

J
'"



4
1. THE PRESENT STATE ASSOCIATED GAS OUTPUT ANALYSES IN

PRODUCTION AMALGAMATION PURNEFfEGAS ( TYUMEN REGION)

1.1. Associated Gas Utilization

In 1992 PA Purneftegas carried out development of 9 oil-fields: Novo
. Purpejskoje, Komsomolskoje, Barsukovskoje, Verhne-Purpejskoje, Zapadno
. Purpejskoje, Tarasovskoje, Harampurskoje and Ust-Harampurskoje. Two of them 

Zapadno-Purpejskoje and Severo-Tarasovskoje were put into development in 1992, the
rest of them in period 1985-1991.

Together with oil 3895.9 million cubic meters(mln.m3) of associated gas were
extracted: 1384 mln.m3(35.5%) from Tarasovskoje oil-field,1270 mln.m3(32.6%) 
from Barsukovskoje oil-field and 832 mln.m3(21.4%) from Komsomolskoje oil-field.
Out of the rest 6 oil-fields 410 mln.m3 of associated gas where extracted that made
10.5% of all gas resources. The associated gas output was 2067.5 mln.m3 or 53.1%
from the resources ,1828.4 mln.m3 of gas were burnt during the process. The output of
gas destributed in the following way:

•

Oil-Field Gas Utilization volume of gas
Output coefficient burnt

mln.m3 % mln.m3

1. Novo-Purpejskoje 74.6 37.9 122.4
2. Komsomolskoje 831.6 99.9 0.1
3. Barsukovskoje 168.3 13.3 1101.9 •4. Verhne-Purpejskoje ' 22.9 63.2 13.3
5. Zapadno-Purpejskoje 0.1 1.7 5.8
6. Tarasovskoje 969.5 70.1 413.9
7. Harampurskoje 0.5 0.3 169.1
8. Ust-Harampurskoje 1.8
9. Severo-Tarasovskoje

In total: 2067.5 53.1 1828.4

This gas utilization low level at all oil-fields but Komsomolskoje we can explain
by Barsukovsk Compressor Station having not been put into operation, which was
planned to compress gas in Barsukovskoje, Novo-Purpeyskoje, Verhne-Purpeyskoje and
Zapadno-Purpeskoje oil-fields; gathering facilities absence as well as associated gas
preparation and transport in Harampurskoje oil-field; big capacities for associated gas
processing in Gunkinsk gas processing plant and abscence of big capacities for gas
processing in Tarasovskoje oil-field.

Boiler-Houses of buffer station (DNS), stoves of the units for preliminary water
flaving (UPSV), boiler-houses of CPS (main gathering points) where from gas
consumers in the oil-fields in part of the gas deliver to the setlement Gubkinsk need for
the Equipment Utilization and Repairing Office.

In total in 1992 189 mln.m3 of gas was used for the oil-fields need; 29 mln.m3
among them for setlement supply purpose; 1878 mln.m3 of gas was delivered to gas
processing plant. Gas to this plant was delivered from Tarasovskoje, Komsomolskoje,
Barsukovskoje oil-fields through gas pipelines under its own pressure.

•
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1.2. Oil and Gas Storage Facilities And Preparation Functional Purpose

12.1. Oil Preparation and Gathering System from Oil-Fields ofPA.
PURNEFTEGAS

As soon as oil and gas gathering is carried out according to hermetic system·
· that helps to exclude hydrocarbon losses almost completely, and it is easy can be
· automized.

•

One of the main element in gathering and preparation facilities are extractive
wells, automized measuring unit (AGZU), buffer stations, oil, gas and water gathering
and preparation central unit. All the elements of the system (unit) are connected with
the help of pipelines. Gas liquid blend is delivered from extractive wells to automized
measuring unit through the 89-159 mm tubes, further transportation goes through larger
tubes.

Main princples of all elements work are the same for all oil-fields:
- at the automized measuring units (AGZU) the phases are not separated;
- at the buffer stations (DNS) the first step of separation is carried out, gas is

· removed through the collector. Water can be fault and then pumped into the pumping
well;

- the second step is carried out at the water gathering and preparation central
unit (CPS). Oil preparation technological process involve: phase separation; products
deemulsation, desalting and oil stabilization. The last process is carried out together
with deemulsation and desalting.

All the equipments are in block variant that allows to install them fast.

122. Gathering System Facilities

The main equipment of gathering system facilities are:
- pipelines from wells to AGZV and collectors,
- Block automized measuring units,
- buffer stations
Pipelines made of unwelded joint hotrolled tubes are used for oil and gas-field

communication.

Block automized measuring units are used for well debit automatic measuring,
having oil and gas one-tube gathering system facilities to control the liquid delivery in a
working well, and to block the well or the system itself if there arises damage or break
down automatically. Block automized measuring units (AGZU) "Sputnik" type are used
in PA Purneftegas in 10 wells and 14 engaged well. Working pressure here is - 1.6; 2.5
and 4.0 MPa. These units help to measure oil debit with the next parameters, as:

I;
,I

is not allowed.

is not allowed.
100.0

80.0
0.95
0.07

oil viscosity MPA C, not more than
water part in oil, not more than
paraffinum part, not more than
hydrogen sulphide and aggressive
layer water content which provoke
corrosion higher than 03 gr\m3 in hour

Measure small debit wells product quantity,block small gabarit unit "BIUS-40':
are used. This unit can measure products with the following parameters:

viscosity, mPaC, not more than 80.0
hydrogen sulphide and aggressive
layer water content that provike
corrosion higher than 0.3gr\m3 in hour
gas factor rn3\t, not more than

•
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To carry out oil and gas first step separation to accomplish further liquid
transport with centrifugal pumps and gas transport under separation pressure - buffer •
stations (DNS) are used.

The station is consists of technological shield,sewer blocks and damage gas fault
.spark-plug(candle), technological capacity with hydrocyclone technological block, two·
centrifugal pumps, one of which is reserve. Technological block pumping part is made

. in a closed type because of severe climate of this district.

123 Oil and Gas Preparation Equipment

Separation Units -

Horizontal separators made within our country are used in PA Purneftegas
separators, two phases type NGS and UBS which separate gas from liquid and three
phases type UPS separating and fualting free water.

Separators are installed in the oil gathering and preparation central point and
are the first step separator in the field, where the well products are delivered to
gathering cenral point GPS because of the rest layer energy Barsukovsk and Tarasovsk
GPS). NGS type untits are used in the following steps, including hot separation at the
end step. UBS - type separators are mainly used as the first step separators. Abstraction
NGS oil and gas horisontal separator. Separators with liquid carrying capacity 2000
30000 t\day are produced too.

Separators UBS-type are units With preliminary gas selection. Preliminary
separation and division into layers of gas liquid blend takes place at the end of the
pipeline and in depulsator and from this place separated gas is drawn aside but the final
liquid and gas division is carried out in separation capacity. Abriviation UBS - block
separation unit. Passport liquid carrying capacity is provided at gas factor till 120 m3\ t.

UPS-type unit are produced for gas from irrigated oil and free layer water fault
division dehydrated oil and water carring out are calculated either. Abriviation UPS
preliminary water fault unit. H UPS is used during the first step separation gas
depulsation preliminary fault unit is installed products delivering to UPS can have gas
factor till 90-120 m3\t, irrigation till 90% after coming out the produ~s is 20-30%.

Oil Heaters and Furnace

•

Heaters and furnaces are designed for oil emulsation heating in front of deep
irrigation and desalting blocks. Oil heaters NN-2.5 and NN-6.3 (figures define heat
production oil block heaters BN-2M, block tubular furnace PTB-10.)

Heaters NN type are designed for emulsation heating where water does not
provoke salt sedimenation on the tubes wells heater BN-2M and PTB-10 furnace are
used for oil emulsion with salt sediment and mechanical admixtures capacity heating.

Settlers and Electrodehydrators

Settlers are designed for oil emulsion settlement to devide them into oil and
layer water after the emulsion is h~ted in block or common furnoces. Horizontal •
settler, volume 200 cubic meters (m3) are produced by our plans. Gravitational
separation and emulsion rinsing effect is the main principle of settlers operation both in
drenage and in highconcentrated emulsion intermediate layer which operates as
separating filter.
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Electrodehydrator EG-200-10-is used for deep dehydration and desalting in oil
preparation units, volume 200 m3, working pressure - 10 MPa. Electrdehydrator is
different from the settler because of 2 horisontal electrode the power is directed to with
44 KWt industrial frequency. Dehydrated emulsion 20 - 30% is directed to the
separation units inlet. Temperature is 40 - 500 C. Oil coming out after dehydration is
.not more than 0,5 %.

Oil Reservoirs

Oil reservoirs are vessels were oil can be evaluated and stored for some time.
Mainly cylinder steel vessels PBC type volume from 100 till 10000 m3 are used.

Compressors

To increase the pressure and oil separation ending step till 0,6 - 0,7 MPa block
compressors unit "Takat" on the volume screw compressors 7VKG-50/7 are used.
Technical data of this compressors:

productivity cubic meters/minute 52
absolute pressure MPa
-suction 0.8-0.12
-supercharging 0.7

gas temperature inlet °C 5 -45
electroengine:

BAO-500L-2V2-type t·
rota!i1'frequency min-l 3000
tenslO current, V 6000

• power,consumed by
compr~ssor KWt 270

All oil and gas preparation equip~ent is produced by our country plans.

12.4. Oil and Gas Preparation and Gathering

Principle Scheme in PeA. Purneftegas

o

•

Irrigated well oil with gas dissolved in it goes through measuring unit and
preliminary gas selection unit (UPO) goes into the 1-st hydrocyclon separator, where
gas separation under pressure 0,7 - 0,8 MPa ( fig.1.2.4.1 ) takes place.

Gas, being separated in hydrocyclon separator with UPO-gas comes into
technological vessel, where liquid drops are separated from gas. After this vessel gas
comes into gas collector and under separation pressure is transported to consumers.

A preservative valve installed on the technological vessel which works if the
pressure in the vessel is more than 0,9 MPa. When the valve works gas goes to a torch.

DNS - preliminary gas selection unit allows not only unload units and pipelines
but decrease dynamic loading to them. .

After the 1-st step separators the liquid goes to the preliminary water fault unit
( UPSV ). This unit satisfies all the ~echnological requirements. This preliminary water
fault allows to prevent falldawn and ice cork in local pipelines.

From UPSV dehydrated oil partialy comes into buffer vessel. Here additional
liquid separation takes place (because of pressure difference between the 1-st step units
and buffer vessel). From buffer vessel irrigated oil comes to the pumps through which it
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is pumped into CPS. Layer water being sedimented in UPSV is delivered into sewage
cleaning technological unit under its· own pressure.

At the main gathering point oil emulsion comes into a preliminary settler then
reagent solution and hot water are delivered into oil-emulsion line to create more
.favourable condition for oil-emulsion exfoliation.Almost 20% of sediment layer water is
dehydrated in settlers, temperature 150 C.

After measuring isolated water goes to the refinary units and 20% of emulsion
goes to a heater where it is heated to t 400 C. Reagent demulgator solution is delivered
before the heating starts. Heating emulsion then goes through dearating process in
intermediate separator under pressure 0,6 MPa and t =400 C.

Intermediate step separation gas goes to compressor station to increase the 1-st
step separation gas pressure and together with it goes to consumers.

Isolated from gas oil emulsion goes to the final preparation into
electrodehydrator. In electrodehydrator phase "oil-water" separation takes place under
electric field power.

Prepared oil with gas solved in it goes first to end-line separators where gas is
completely .separated from oil under pressure 0,105 MPa. Separated gas goes to
compressors to be compressed and then transported to consumers. The separated oil is
gatfered in reservoirs and then after being measured goes to transportation system.

~" . Layer water, separated from oil gas to hot water vessel, excess go to refinary
facilities to futher preparation and utilization in PPD (layer pressure support system)
system.

Oil containing flow that goes to refinaries involves:

- layer water, which is separated fiom oil during technological process;
- rainflow from technological sites and refinary units;
- escape from technological equipment to water injecting to layer.

Sewage cleaning accoroling to the requirements is fulfilled with the help of
settler PBC-5000 type with two-beam distributing mechanism of VNIISPTnefts' design.

Reservoir - settler capacity PBC - 5000 is 12000 m3/day.

Layer water goes straight to reservoir-settlers under technological units
pressure. Settlement process is dynamic with continuous layer water coming in and
technological - :rain flows. Refinds flows are pumped into local pump station with the
help of blockpump station and then it is used in PPD system.

Aft~ettlement process, separated oil goes to an oil reception and pumping out
block V=16',in3, where from it is pumped unto crude oil pipeline.

.-

•

•

••
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Principle Oil & Gas Gathering Scheme
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1 - Well ,
2 - Oil pipelines from well to

measuring unit
3 - measuring unit (ZU)
4 - oil gathering nets
5 - I-st step separator ,
6 - pumping station
7 - pumping pipeline
8 - 2-d' step separating gas

9 - end-step separating gas
10 - water for cleaning facilities
11 - compressor station for

UPN-gas and end-step oil
separation

12 - ungasoline gas
13 - natural gas liquids
14 - oil reservoirs
15 - trade oil
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1.3. Storage Facilities, Oil and Associated Gas
Preparation and Transportation Characteristic

Buffer Stations (DNS) •

JJ~"-.~: ,..~ 'i;l-

•

By the end of 1992 in PA. Pumeftegas there were 13 buffer stations. The
pumping volume made 8.87 mln.m3/year. .

Well products gathering system is hermetic, one-pipelined. Well products goes
to ZU measuring unit under the pressure 1.5 MPa where they measure oil and gas wells
debit. From ZU oil and gas go to buffer station, through oil gathering pipeline, where
the I-st step separation takes place (in some oil-fields at BS they perform the 2-d
~eparation step under atmospheric pressure ).

In table 1.3.1. BS productivity is shown. Project and real separation conditions
were compared in developing oil-fields.

Central Gathering Points

By the end of 1992 in PA Purneftegas oil preparation was carried out only in
Tarasovsk CPS.

It was designed by the project that for oil preparation they should use UPN
Germany with productivity 6 mln.t/year, and UPN 3 mln.t/year productivity made in
Russia.

Construction in Tarasovsk CPS oil preparation tipical unit productivity 6.0
mln.t/year in closed type is defined by "CPS Delivery Schedule Germany, West Siberia.
Oil-fields Arrangement".

Technical data for this unit are worked out in Germany on the base of technical
reference No 725 1 A-O, vol.l...3 .and solutions made by Minnefteprom and
"Hemianlagenbaukombinat" Leipzig - Grimma, Germany.

Technological Scheme UPN - Germany

Crude oil preliminary separated comes to DNS in separators of the I-st step
under pressure 0.8 MPa. Crude oil flow with t 300 C comes into separator where
deaerating takes place, pressure P = 0.5 MPa (abs.). Preliminary oil dehydrating is
carried out in settlers, that is why layer water content is decreased to 5 - 10 % (weight).

From settlers partially dehydrated oil comes to a buffer vessel which serves for
dehydrated oil repumping. Under the pressure P = 0.4 MPa and t = 300 C additional
oil and gas separation is carried out in buffer vessel.

Oil emulsion get to the furnace from the buffer vessel, here it is heated till t
400 C and then get to electrodehydrator where it comes through the final dehydration
and desalting. Pumps help to keep pressure P = 0.7 MPa and prevents gas leaving
electrodehydrators. Layer water content is decreased till 0.2 % weight, salt content till
40 mg/I.

After electrodehydrators UPN prepared oil comes to end-step separators made
in Russia for final deaeirating and then to reservoir from which they are pumped into •
external oilpipeline.' .

End-step separator gas and intermediate step separation gas are compressed in
compressor station.
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Table 1.3.1.

Productivity of Buffer Stations by the Begining of 1993

-Ust Existing facilities Technical data

.' Type Quantity (pieces) .' Productivity Separation conditions .'mln.t/year

In total Working In store Project Real T project T real MPa,project MPa,real
1.Barsukovskoje

1st. 2st.DNSla CNS 105-294 4 3 I 3,12 0,67 10 8-10 0,8 0,36increased DNSlb CNS 300-120 4 3 I 7,94 10 8-10 0,8DNS2a eNS 105-490 4 3 I 3,12 1,9 10 8-10 0,8 0,4increased DNS2b CNS 300-240 4 3 I 5,90 10 8-10 0,82.Novo-Purpejskoje
'DNSI NK 200-2IOA-G-I 7 5 2 8,4 0,6 10 8-10 0,8 0,2-0,32DNS2 NK 200-370A-G-I 5 4 I 5,87 0,4 10 8-10 0,8 0,3-0,35

I-'
3.Verhne-Purpejskoje

I-'DNSI CNS 105-29410 2 1 I 0,80 0,13 10 8-10 0,8 atm. 0,424.Tarasovskoje
DNSI CNS 105-294 2 1 I 0,32 1,4 20 10-15 0.8 atm. 0,38-0,42DNS2 NK 200/210 Ib 4 3 I 4,4 0,7 10 10-15 0,6 0,46-0.48DNS3 CNS 105-196 5 4 1 5,6 1.7 10 10-15 0,6 0,58DNS4 CNS 180-212 4 3 1 3,3 0,1 1O 10-15 0,6 0,48-0,55.Komsomolskoje
DNSI CNS 105-294 2 2 - 1,32 0,35 10 0,6 0,5-0,556.Harampurskoje
DNSI CNS 105-196 2 1 1 2,76 0.44 5 5-10 0,6 0,5 0.27.Ust- Harampurskoje

. DNSI CNS 105-294 2 2 - 1,78 0,1 5 5-10 0,7 0.58.Zapadno-Purpejskoje
DNSI 0,38 5 5-10 0.7 0,22

'--. t~Q;;x.
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Preparation technological parameters for Tarasovsk UPN Germany are

corrected becaie they started to use Russia demulgators with more low demulgating
activity, worse ,etic water separation and higher demulgation temperature accordin.
to SibNIINP Ie'. .

UPN construction and starting will be devided into two steps:

1-st step UPN 3.0 mln.t/year
2-d step UPN 3.0.mln.t/year

The 1-st step involves typified UPN units with productivity 6.0 mln.t/year.
Germany delivering for oil preparation dehydrated till 50%. The construction also
"involves reservc;>irs necessary for oil receiving from Harampurskoje oil-field.

Technological Units and Starting Complex List:

1.UPN Germany - 6.0 mln.t/year (l-st and 2-d steps of construction)
2.Reservoirs PBC - 10000 m3; quantity - 10 units
3.End-line separators ground
4.Gasequalizing system condencate collector
5.Condencate catcher point
.6.0il pumping station with control board, oil quality block
7.Turbosucker unit "Samphire"
8.Refinary units
9.Engineering supply units

To provide sumultaneous exploitation of starting complex and further
expantion of CPS capacity at technological pipelines we use a unit, of steef frame an.d
flange pairs joint (connection). ,

In Tarasovsk CPS there was built and started to operate the 1-st step UPN - 3
mln.t/year. Some corrections were made in preparation scheme (Buffer vessel and
electrodehydrator do not operate yet). Some declinations were noticed in oil
preparation technological parameters.

All the equipment that was presented and the one they use in the oil-field now
their designed and real technological parameters are presentsd in table 1.3.2.

Associated gas ~athering and transporting is perfomed through gas gathering
nets and interfield (local) gas pipelines.

Gas collector can be reffered to gas gathering nets, they deliver gas from oil
separating pump stations and gathering point, which is interfield gas pipeline starting
point, through which gas goes outside of the oil-field.

DNS quantity defines gas gathering nets presence in the oil-field.

If there is one DNS in the oil-field there is no gas gathering nets. Gas trans£ort
from such an oil-field goes through interfield gas pipeline which direct gas to GPZ (Gas
Processing Plant) or other consumer.

In tables 1.3.3 and 1.3.4 gas gathering nets and low pressure interfield gas
pipelines are shown.

As we can understand looking at these tables, by the end of 1992 there we.
103.6 kIn gas gathering nets, involving. 13 km in Novo-Purpeiskoje,46.2 km in
Tarasovskoje and 44.4 km in Barsukovskoje fields. Low pressure interfield gas pipelines
extent for Gubkinsk GPZ gas delivery was 276.9 km by the end of 1992.
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Table 1.3.2.

Cenral Gathering Points Design Conditions by the End of 1992

Ust .' Existing facilities -, Technical data

Type Quantity Poductivity Technological parameters
(pieces) mln.t/year

Project Real TOC Project TOC Real PMPa,Project PMPa,ReaI

Tarasovskoje
1. UPN

CPS-UZO<DDR)
Productivity

-for oil 6.0 4.71
-for liquid 1l.5 5.96

1.1 Separator V-100m3 2 30 25 0.5 0.45-0.55
I-'

Settler V-200m3 6 W
Buffer
capacity V-100M3 2 30 - 0.4
electrodehydra-
tor V-200M3 4 40 - 0.7

2. UPN/Russian/
Productivity

-for oil 3.0
-for liqu\d

2.1 Separator NGSII-IO-3000-09r2C,rn49.00.000 I 30 - 0.6
V-100M3 Real. I MPa

Heatchanger UTE-1O 2
electrodehydra-
tor 3K 200-10 V-100M3 Peal .1 mPa 2 45 - 0.7

Emergency capacity Enn 40-2400-1625-2-K V-40 m3 2
3. Ending HrCII-IO-3000-09r2C,rn49.00.000 1 40 22 0.105 0.105
_. Separator V-100M3 RcaLI mPa--(~~"
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Table 1.3.3•

Gas Garnering Nets Parameters •Dia- WaIl Extent Pressure,MPa Tempe- Efficiency
List meter, thick- ra- mln.m3 jyear

mm ness, P P ture,
mm km starting ending °C

1 2 3 4 5 6 7 8

l.NoYo-Purpejskoje,
in total: 13.0
including:
DNS1-p.l 426 7 5.6 5.48 5.02 10 258
DNS2-p.l 325 6 6.2 5.47 5.02 10 116

2. TarasoYskoje,
in total 46.2
including:
DNS2-p.l 1 p. 426 7 1.1 6.80 5.82 10 936
p.1-p.2 1020 10 25 5.82 5.70 10 2191
p2-p3. 1020 10 75 5.70 5.02 10 2908
p.3-p5" 1020 10 2.3 5.02 4.40 10 4686

DNS2-p.l 2p. 426 7 1.1 6.80 5.82 10 936
p5-GPZ 1020 10 5.6 4.40 2.20 10 4765

DNS3-p.2 530 8 9.0 724 5.70 10 743
DNSl-p.4 1020 10 0.3 5.06 5.05 10 1319
CPS-p.4 1020 10 0.9 5.79 5.06 10 8749 •p.4-p.3 1020 10 1.0 5.06 5.02 10 1865
p5-GPZ 530 8 5.6 4.40 2.20 10 807

DNS4-p.l 325 6 9.3 6.66 5.82 10 141
3. BarsukoYskoje 44.4

p.3-p.4 1p. 530 8 45 458 3.87 10 576
2p. 530 8 45 458 3.87 10 576

p.4-p5 Ip. 720 8 7.0 3.87 3.10 10 1019
2p. 720 8 7.0 3.87 3.10 10 1019

p.5-CS 1p. 720 8 5.9 3.10 2.50 10 875
2p. 720 8 5.9 3.10 2.50 10 875

UPSV-p.8 89 4 0.3 4.32 4.31 10 1
p.8-p.4 530 8 1.1 4.31 3.87 10 902

DNS1-p.8 530 8 02 4.38 4.31 10 875
DNS2 - p.1 426 7 0.8 5.76 5.62 10 406
p.1-p.3 1p. 325 6 7.2 5.62 4.58 10 162

In total: 103.6

Reference: p. - point No

•
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Table 1.3.4.

• Low-Pressure Interfield Gas Pipelines Parameters

dia- Wall Exten- Pressure,MPa Efficiency
List meter, thick- tion,

mm ness, P P mIn.m3/year
mm kIn starting ending

1. Novo-Purpejskoje-
Barsukovskoje 530 8 9.6 5.02 4.70 355

2. Tarasovsk CPS
"Gubkinsk GPZ 1020 10 64.0 6.00 250 2009

3. Barsukovskoje- p.l 720 8 28.6 457 4.03 756
4.p.1-Gubkinsk GPZ 820 8 23.2 4.03 250 1142
5. Komsomolskoje - p.l 426 6 1.0 4.61 4.03 1209
6. Verhne-Purpejskoje-

Barsukovskoje 426 6 16.0 5.27 5.08 221
7. DNS-2 Barsukovskoje-

Komsomolskoje 720 8 45.3 5.76 4.03 756
8. Komsomolskoje- Gub-

kinskGPZ 720 8 23.8 4.03 250 756
9. Ust -Harampurskoje-

Tarasovsk GPZ 426 6 38.9 7.00 2.20 249
10zapadno-

Purpejskoje-Barsukov-·
skoje 325 5 265 5.30 457 82

• In total: 276.9

•
J/.{/ t
! -I t

i I
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1.4. Gathering, Preparetion and Associated Gas Transport Units Physical State

One of the main problem which West Siberian oil people faced, is effective use
of the main funds without accidents.

PA Purneftegas analyses showed that DNS of this district had considerable
amplitude as it concerns age condition.

Wear and tear degree was defined by equipments standard service period.

. Oil-fields put into exploitation by 1988 have considerable wear and tear degree
of DNS equipment. That is Novo-Purpeisk DNS-l, Barsukovsk DNS-2 - 87% wear and
tear degree, Tarasovsk DNS-l - 75%, Novo-Purpejsk DNS-2 and Verhne-Purpejsk
DNS - 63% wear and tear degree. The rest oil-fields have average and little wear and
tear degree.

Phisical condition and wear and tear de~ee CPS was not discussed as the only
operating CPS-Tarasovsk - is in construction process.

As soon as associated gas gathering and transportation starting point is behind
oil-field development starting point , all gas pipelines are practically new they were in
operating process 2-4 years. Their wear and tear degree makes 5-10%(gas pipelines
operating standard service period is 40 years).

Equipment standard service period is established according to the state
document 1990 "Single Standards Depreciations' Contributions for Fixed Funds of
National Economic Complete Restoration".
. . -

Gas gathering nets and interfield low pressure gas pipelines physical condition
is shown in tables 1.4.2 and 1.4.3. _

Gathering preparation and associated gas transportation repair system
formation in PA Pumeftegas should be carried out with repair and service production
capacity of SibNeftegazpererabotka which will insure future joint central capital
investment deCiease when equipment is getting old.

•

•

•



•
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Table 1.4.2. •

Gas Gathering Nets Physical Conditions by the End of 1992

List Extent Puting Service Wear and tear
out dataperiod degree in standard

service period
-:'j' km days of8 years,%

1. Novo-Purpejsk\)je
O~Sl-p.l, 0-426 5.6 1989 3 75
ONS2-p.l, D-325 62 1989 3 75

2. Tarasovskoje
DNS2-p.l, D-426 In 1.1 1989 3 75
p.1-p.2, D-1020 25 1989 3 75
p2-p.3, D-1020 75 1989 3 75
p.3-p5, D-1020 2.3 1989 3 75

ONS2-p.1, 0-426 2n 1.1 1990 2 5.0
p.5-rII3, D-I020 5.6 1990 2 5.0

ONS3-p.2, 0-530 9.0 1990 2 5.0
ONSl-pA, . 0-1020 03 1989 3 75
CPS-p.4, D-1020 0.9 1989 3 7.5
p.4-p.3, D-1020 1.0 1989 3 7.5
p5-GPZ, 0-530 5.6 1990 2 5.0

ONS4-p.1, 0-325 9.3 1992
3. Barsukovskoje •p.3-pA, D-530 In 45 1990 2 5.0

0-530 2n 45 1990 2 5.0
p.4-p5, D-720 In 7.0 1990 2 5.0

D-720 2n 7.0 1990 - 2 5.0
p.5-KS, D-720 In 5.9 1990 2 5.0

0-720 2n 5.9 1990 2 5.0
UPSV-p.8, 0-89 0.3 1990 2 5.0
p.8-pA, D-530 1.1 1990 2 5.0

ONS1-p.8, D-530 0.2 1990 2 5.0
ONS2-p.l, 0-426 0.8 1990 2 5.0
p.l-p.3, D-325 In 7.2 1990 2 5.0

In total 103.6

•
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Table 1.4.3•

• Law Pressure Interfield Gas Pipeliues Physical Conditions by the End of 1992

List Extent Puting Operating Wear and tear
out data term degree in standart

service period
km of 40 years,%

1. Novo-Purpejskoje-Barsu-
1:'ovskoje D530-6 9.6 1988 4 10.0

2. Tarasovsk CPS-Gubkins-
kGPZ D 1020-10 64.0 1988 4 10.0

3. Barsukovskoje-t.1
D720-8 28.6 1989 3 75

4. p.l-Gubkinsk GPZ
D820-8 232 1989 3 75

5. Komsomolskoje-p.l
D 426-6 1.0 1989 3 75

6. Verhne-Purpejskoje-Barsu-
kovskoje . D426-6 16.0 1989 3 75

7. DNS2 Barsukovskoje-Komso-
molskoje D 720-8 45.3 1989 3 75

8. Komsomolskoje-Gubkinsk
GPZ D 720-8 23.8 1989 3 75

9. Ust-Harampurskij-Tara-

• covskGPZ D 426-6 38.9 1990 2 5.0
10.zapadno-Purpejskoje

-Barsukovskoje
D 325-5 265 .1992

In total: 276.9

•
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2. REGION NATURAL CONDITIONS

2.1. Geologo - Geomorphological Condithins •
In geological respect the territory we work at is a part of young epigertzin West';'

Siberian plate. Low structures-tectonic layer forms crystallyne rock basement and upper
layer of mezo-kijnozoy platform cover. Maximum cover capacity (4000-5500m) can be
reffered to big.negative structureS' and coincide with creek Pur and this tributaries
calleys. ~: :

.To'.

In plal/orm cover basement is Jurassic sediments which involves continental,
lagoon and sea facies, general capacity up to 1600~. All layers chalk sedimens, which
are developed with paleogen rocks. Upper horizontal of the section are everywhere
presented by quaternary sediments capacity thickness up to 200m. There are some
genetic types of quaternary sediments: alluvial, alluvial-lake, marine, glacial-marine.
Alluvial and alluvial-lake sediment complex is developed in rivers vallyes limits and
from floodlands terraces and river floodlands. In this kind of places there are a lot of
bogs sediments. In larger part of watershed territory there are marine and glacial-

. marine sediments(clay, sand-soils, loamy soils, sands with boulders, pebbles and gravels)
but sand-soils and loamy soil sediments previal.

Sand rocks which are in majority in sections are very icesaturated and are
caracterized by massive cryogenic texture. Their volume icing reaches 40-45% in
syngenetic horizont sediments of modem Pur alluvial. The same high icing can be often
met epicryogenic sands of floodlands terraces in places were sands are overlapped with
peat. In the rest territory in alluvial sands of the 1-st and 2-nd floodlands terraces icing •
decreases up to 28-30%.

This district morphostructure. main feature - generic caracter of its
development; both positive and negative morphostructures are normally direct.

Pur and some other rivers stretching is submeridional. Average and small rivers
(mainly they are submeridional orientation rivers tributaries) normally have sublatitude
or close to it stretching.

On this t~itory there are both negative morpostructure - Tolskaja lowland and
positive Nenetskaja and Taz-Purovskaja heights. ..

Investigated territory is situated in interrupted many years frozen rocks (MMP).
For which geocryological conditions variety is peculiar thing. You can see it in
freaquent places with hard; ced frozen and watersafuruted melt rocks alternation.But
MMP caracter is different. In drenage parts of alluvial terraces of waterseparated
surfaces MMP are situated in rage massive peat-bogs and in the North exposition of big
slopes. MMP capacity can be changed from some meters to 150-200 m on
waterseparated surfaces. Temperature -loC - -40C, but t=00C,-10 C is more often met.
This zone is highly icy. All MMP here are of epycryone origin.

A pecul\m" feature of this district - intensive modem MMP formation because
of periodical climate changes and natural plant carier development,the season frozen
depth is changes from 0.3-0.8 to 2.5-3.5 m.

Big hilly peat bogs took a lot of places here many alternation. Big and small •
frozen looping hillock, termocarst lakes and lowlands are typical here:

LJ The relief is flat here with some hills the main parameters of this relief are on
! table 2.1.1. In general geomorphological conditions of this district are not simple and it

creates some problems when constructing industrial units.
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Main Relief Parameters
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Table 2.1.1.

•

•
I

Parameters Marks of Data
measurement

1. Altitudes mBSv. 50-100

2. Surface slope degree 05-1.0

3. Reliefs' breaking up
(Watersheds excluding under
rivers' level) m 5-15

4. Density of reliefs' breaking up
( distance between nearest average
falling lots ) Km 2.4-1.8
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2.2. Meteorological Conditions

Production activity zone in PA Purneftegas is situated in high geographical
lattitudes (64-66 NL) in Tyumen region North. It caused Sun radiation flow and cold
climate formation. Month quantity of sun radiation which comes to the earth surface are
shown in table 2.2.1. Maximum sub shining duration is in spring and summer time.
During winter period the number of days without sun are 25-30 days per month (table
2.2.2). ..

Average annual air temperature is negative (-6.70 C)(table 2.2.3). Different
season activity coming duty and their duration are shown in table (2.2.4).

Average annual precipitation is 460 mm. But the biggest precipitation is in
summer period (table 2.2.5). Rains are not very intensive, often incessant. In winter
time precipitation is accomponied by snow storm (average number of days with snow
storm is not more than 45 days per year).

Wind regime is caused by intensive cyclone - antycyclone atmosphere
circulation and flat relief of the territory.In winter there are a lot of winds of south and
south-west direction (till 49%). In summer there are mainly winds from the north
direction - 39% (table 2.2.6 fig 2.2.1).

Wind parameters are in tables 2.2.7 and 2.2.8. As a whole, climate conditions
in production activity zone in PA Purneftegas are severe with limited radiation reserves
(table 2.2.9), ultra-VIOlet radiation defecit, insufficient insolation reserves (table 2.2.10).
Discomphortability for living and production activity of people here is increased by low
air temperature sometimes wind, long cold and heating period ,short summer period. •
.Construction-elimatic parameters of this territory are shown in table 2.2.11 (Tarko-Sale
weather forcast).

'.



• ' • •
Table 2.2.1.

Extremum Months' Quantity of Sun Radiation on Horizontal Surface

MD g/sq.m

Parameters Sum Janury Febr. March April May June July August Sept. Oct. Novem. December

1. Extremum months' quantity of Max 4.2 33.5 125.7 222.1 322.6 402.2 406.4 280.7 108.9 41.9 8.4 0
sun radiation on horizontal Year 1977 1971 1976 1972 1970 1974 1974 1973 1975 1970 1976 1977
surface

Min 0 12.6 88 146.6 213.7 121.5 192.7 88 41.9 8.4 0
Year 1973 1975 1973 1977 1977 1968 1973 1970 1971 1965 1977

2. Extremum months' quantity of Max 12.6 54.5 163.4 259.8 385.5 360.3 305.9 230.4 146.6 79.6 25.1 8.4
diffused radiation Year 1970 1974 197;3 1969 1972 1970 1973 1970 1973 1976 1972

~
Min 8.4 41.9 134.1 192.7 318.4 272.4 234.6 176 100.6 62.8 16.8 4.2
Year 1976 1977 1966 1977 1971 1974 1966 1977 1970 1965 1974

3. Extremum months' quatity of Max 16.8 83.8 268.2 469.3 683 674.6 666.2 469.3 217.9 121.5 33.5 8.4
summary radiation Min 8.4 67 230.4 402.2 565.6 448.3 498.6 318.4 134.1 71.2 16.8 4.2

4. Extremum sums of radiation Max -37.7 -25.1 -21 83.8 360.3 368.7 335.2 201.1 88 0 -25.1 -41.9
balance Min -50.3 -58.7 -50.3 -12.6 163.4 196.9 238.8 146.6 58.7 -71.2 -62.8 -62.8

~~
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Repeatition ofWmds' and Calms Directions During the Year, Tarko-Sale

N

•

-w

s

E •

·Itf '0
Figure 2.2.1.

Scale: 1 sm - 5% •
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Sun Shining Duration

•
-_...._*~_. -- ---- ' * -

Table 2.2.2.
.'

--
"--l
""""-~.""'"",,::i

Parameters Janury Febr. March April May June July August Sent. Oct. Nov. December Year

1. Sun shining duration,
hours 13 70 164 221 226 217 286 195 98 47 28 1 1566

2. Sun shining duration,
hours:

- before noon 5.1 29.4 75.6 104.5 104.6 102.1 140.7 91.3 45.1 9.2 11.1 0.5 l\)

- after noon 8.3 41.4 87.9 116.7 121.4 125.6 144.9 103.6 52.9 27.4 17 0.6
U1

3. Days without sun quantity 25 11 5 4 4 3 2 4 8 17 21 30 133
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Temperature Regime Parameters

Parameters

1. Air temperature, t 0C:
. - mean value in year

- mean value in month
January

. May
July
October

- Max,July
- Min,January

2. Quantity of law-temperature
days:

. bellow -300C
-31-450 C·
bellow -450 C

Data

-6.7

-25.0
-1.2
15.4
-4.7
+20.7
-45

35
18
2

Table 2.2.3.

•

3. Quantity of high-temperature
days:
+20
+25

4. Unfrosty period duration,days:
- average
-max
-min

5. Heating period duration,days:
- average
-min
-max

9.6
0.5 •
87
124
55

274
252
306

•
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Table 2.2.4.

Beginning Duty and Duration of Different Nature Phenomens

•

•

Nature Phenomens

.1. Average date of mean value .

. days' temperature passing .
through value 10-S COn falling period)

10C
OC
-SC

2. Average date:
1/ snow-eover:

-earli~tQfappearence

-app~ehce

-stab~~on
2/ stable frost:

-coming
- ·cessation

3/ snow-cover:
- destruction
- going out
- the latest of going out

3. Average date of mean value
days' temperature passing
through value 10-S C(in acsent period) .

-SC
OC
10C

4. Early frost date
- mean value of the last
- the lat~t of the last
- earlyst of the first
- mean value of the first

S. Periods' duration,days:
- without frosty
- with snow-cover
- stable frost

Date:
Day,Month

29 Aug.
2 Oct.
16 Oct.

6 Sent.
3 Oct.
12 Oct.

is Oct.
12 Apr.

18 May
23 May
9Jun

28 Apr.
21 May
16Jun

6Jun
21Jun
SAng.
2S Sent.

87
224
189

It(.,/j'f\
, ,'{ .!

; r h
f 1 ! /
I
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Table 2.2.5.

Precipitation Parameters •
Parameters Marks of Date

measurment

1. ~verage quantity:
461-myear mm

-in months:
January " 19
May " 35
July " 65
October " 46

2. Quantity of days with precipitations:
- in year days 203
- in months:

January II 18.4
. May II 15.5

July II 13.9
October " 21.9

3. Average duration periods of:
-raining days 3.3
-without raining II 5.1

4. Quantity of days with thunder-storm •- average days 14
-max " 26
- continue hour 25.9

5. Quantity of days with snow-stomi
- average days 45
-max " 50
- duration hour 314

6. Relative air bamidiaty
- mean value for year % 77
- April " 79
-June " 69
- October " 86

•
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Table 2.2.6.•;
Repeatition of Wind and Calms' Direction

in persents

Parameters N NE E SE S SW W MW Calm

Months:
Janury 5 3 7 17 27 22 11 8 21
May 17 9 7 11 12 8 10 26 8
June 19 12 7 9 10 7 10 26 9
July 24 15 8 9 7 8 8 21 14
Sentember 11 10 7 14 17 14 13 14 16
October 10 6 7 10 20 19 14 14 12

Year 12 8 7 12 17 14 11 19 15

Average wind velocity
in direction, m/sec:
-January 3.1 2.8 3.6 4 5 4.6 3.8 3.4
-June 3.9 3.7 3.4 3.5 3.3 3.2 3.2 3.9



30

Winds' Parameters

Table 2.2.7. •

Parameters Marks of Date
measurement

1. Average winds' velocity
-"Year rn/sec. 3.7
-Month:

January " 3.4
July " 3.5

2. Maximum winds' velocity appear once
in a year (possible):

m/sec 20
10 years " 25
20 years " 27

3. Average quantity of windy days
in year:
8 m/sec. and more days 83
12 m!sec. and more " 22
15 m/sec. and more .. 39 •

•
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Some Parameters of Temperature and Wind Regime in 3 the Most Cold Months

(December-February)

•
- _-..~-_ ..-.....-.-- .. ~...............

.Table 2.2.8.

"~;: .. "

Parameters Marks of Wind direction
measurement N NE E SE

Dec. Jan. Febr. Dec. Jan. Febr. Dec. Jan. Febr. Dec. Jan. Febr.

1. Air temperature °C -30.7 -30.4 -31.1 -29.2 -28.4 -32.4 -27.3 -25.2 -27 -22.6 -22 -20.3

2. Wind velocity m/sec. 2.5 3.4 3 2.8 2.9 2.6 2.6 4 2.8 3.1 3.8 4.3

3. Wind repeatition % 14 15 19 16 12 19 3 3 2 6 6 4

Parameters Marks of Wind direction W
measurement S ' SW W NW

f-"

Dec. Jan. Febr. Dec. Jan. Febr. Dec. Jan. Febr. Dec. Jan. Febr.

4. Air temperature °C -18.4 -19.8 -20.2 -18.6 -19.4 -18.2 -17.5 -19.8 -21.5 -26.9 -28.1 -27.1

5. Wind velocity m/sec. 4.3 5.1 4 3.8 4.7 3.9 3.3 3.4 3.7 3.3 3.3 3.5

6. Wind repeatition % 7 9 8 24 26 20 21 19 18 9 10 10

-
Reference:

Winds' directions:
N - North S - South
NE - North-East SW - South-West
E - East W - West
SE - South- East NW - Noth-West
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Main Parameters of Latitude Zones

Parameters

1. Latitude

2. ~epresentative latitude

3. Subzone of ultra-violet
deficit _

4. Quantity of months of:
- biological darkness

- biological twilight

- ultra-violet deficit

5. Annual doze of ultra-violet rediation,
kWt hour/sq.m

< 400 DID
< 315 DID

Table 2.2.9.

Data

62.50 - 67.50

650

considerable

2/Dec.
January/
2/November,
Febriary/
4/November
February/

55-60
0.7-0.9

•

•

•
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Insolational Climate Resources

•
Table 2.2.10.

.......:), ......""'..............

Parameters Janury Febr. March April May June July August Sent. Oct. Nov. Dec. Year
, , ,

1. Midlday sun height, ~...
~"t"-'"

degree 5.4 14.8 25.6 37.2 45.4 48.5 45.4 37 25.4 14 5 1.6

2. Day duration,
hours,min.
light day 5 8.27 11.38 15.08 18.4 24 20.22 16.39 13.09 9.48 6.19 3.42
ultra-violet Iho> 101 3.28 9.45 13.05 15.18 18.15 17.1 14.4 11.2 6.55
biological Iho >301 5.2 9.15 11 10 8.25

3. Sun durati~n:

ultra -violet,hours
ultra -violet, % 64 139 213 210 200 252 176 86 38 7
biological, hours 91 85 96 93 ' 98 88 88 81 25 W
biological, % 95 145 137 160 105 24 W

43 64 63 56 54 23
4. Sun radiance persistent

duration repeatition
< 4 hours 68 43 23 22 27 35 32 38 41 37 69 40
> 4 hours 32 57 77 78 73 65 68 62 59 63 31 60

5. Distribution of sun radiance
about noon, %
before noon 4 hours 90 68 41 34 29 25 26 31 39 54 82 100 52
before n~n 38 42 46 47 46 47 49 47 46 41 40 45 46
after noon 62 58 54 53 54 53 51 53 54 59 60 55 54

'"----.,.
i - '.,
":,.,

~~"

""~."'''''''''~\;;;,.-"",~;
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2.3. Hydrography and Hydrogeology

Hydrographic net of this district is formed by Pur river and its tributaries.

. Pur Sources are situated on Sibirsky Uval north slopes. The lenth of the river is
·780 kID. There are more tributaries are on the left side of the river (Pjakupur, Jagenetta,.
Evojaha). Right tributaries are: Ijvacedapur, Harampur, Bolshaja Haderjahta, Tabjahta,·

: Jamsavej. Twisting coefficient is 1.24 -1.80 (table 2.3.1). .

The main source for river comes from melting snow and summer-autumn rains.
UI~derground waters are not very important here, they come from quaternary sediments
connected rather well with surface waters, erosion lowlands and river valleies. Spring
water flow is different from summer and autumn high waters. Spring water flow start the
beginning of Pur river at the end of April and in the middle of the river by the end of
MayAverage high waters duration 60-80 days and sometimes it is prolonged till
autumn.

Summer-autumn snow-storm is from August till the middle of October. Strong
rains at the end of summer and autumn cause high waters which influence water level.

At the beginning of icefixing (the second part of October) and in the first part
of winter water level sometimes increases because of ice sometimes winter levels do not
differ very much from summer-autumn water level. During all navigation period river
Pur is navigable as far as Tarko-Sale.

There are a lot of lakes in river basin, but they are not very deep: 2-3m depth,
square 1m2 and more. The largest lakes are Tchertovo(111km2) and Tchaselskoje
(52km2) they are s.ituated between Pur and Taz. Lakes hollows are caractrized by
smoothed bottom relief, small depth, sheer banks(0.5-1m) and are of thermocarst
origin.
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Hydrological Parameters

Marks of
measurement

Data

Table 2.3.1•

•
'I. Annual water flowing from

Pur river ponds' surface mmperyear 250-300

2. Average layer of water flowing mm 160-180
in spring flood

3. Minimum of rivers water ljsec.
flowing c sq.km 6-8

4. Ice-age river regime
- starting icefixing date 15-20 oct.
- ending icefixing date 25-30 may

5. Spring ice flowing days 4-6

6. Duration average temperature
of water in summer tOe 12-16

7. Average velocity of at the
lowest water level period mjsec 0.5-0.6 •8. Average twisting
coefficient 1.82

••
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2.4. Vegetation and Soils

Production activity zone of PA Pumeftegas is situated in Northtaiga district.

, Well drenaged sand flood bands terraces the preveil birch-leaf-bearing, lichen-
shrub forests, one leaf-beating tree is 5-7 m, birches form the second circle.

~ For march-ridden lake-allusiaI flat counrty depressed leaf-bearing and moss-
shrubs and bog-moss-shrubs are very frequent. There are a lot of flat hilly bogs. In dry
places there are cedar-leaf-bearing kichen or green forest and in more wet places there
are birch-cedar-leaf-bearing bog-moss shrubs.

Vegetation of watersheds presents a combination of fIr-leaf-bearing moss
forrest with massif of complex flat and hillock bogs. On flat flood lands terraces of rivers
PjakuPur, Purpe and Pur there are pine-eedarand pine-leaf-bearing forrests 'and pine
fir-eedar forrests. On lake alluviallowlands(near rivers Ijvacedopur, Harampur, Tolka
there are pines, lichens with firs, leaf-bearings and cedars.

~

. Podsol soils dominate among north taiga oils and all kinds of podsol-Iog soils
accomponing them.
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3. MAIN GAS CONSUMERS FOR LOCAL OIL PRODUCTION NEED DEFINITION

FOR THE PERIOD OF 1993-2000

As it was mentioned in item 1.1 associated gas consumers within oil production
, district are boilers DNS and CPS, preliminary layer water fault unit, which are placed in
.DNS moved away from gathering central place, oil preparation unit which are part of'
oil and gas gathering central place. Besides, gas is delivered to satisfy local district
needs.

Gas requirement for local enterprises was planned in PA Pumeftegas. Gas
requirements calculation was done according to the standards which were based on the
production Amalgamations analyses.

Gas consumption far boilers DNS and CPS and for oil preparation was defined
according to the standards for 1 ton of produced and prepared oil.

Gas consumption for UPSV was defined according to the standard for Hon of
liquid delivered to UPSV.

Besides, gas losses (while it was gathered and transported) according to the
standards in % from the consumed gas volume.

Gas requirement for local enterprises was defined after analysing the
enterprises data for gas consumption.

The result of this analyses. shown in Table 3.1.

Oil-field list which will be put into development for the period up to·2000 in
PA PUmeftegas, oil and gas production dynamic, associated gas resources in
developing oil-fields which were used in ca,Jculation was done according to the material
done by SibNllNP as we had agreed in this Contract.

Gas consumption calculation for the local needs is shown in Table 3.1.

..

•

•

•
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4. UNITS LIST, NECESSARY FOR ASSOCIATED GAS GATHERING,

PREPARARION AND TRANSPORTATION IN P.A.PURNEFTEGAS IN PERIOD
FROM NOW TILL 2000

4.1. Buffer Stations

There are operating 12 buffer stations liquids with common capacity 91.8
thousand tons a day. ""

The results of buffer stations working by the end of 1992, equipment
parameters and separation conditions are shown in Table 1.3.1.

To provide oil production in volume 18.5 mIn.tons in 2000 in PAPumeftegas
they have to put into exploitation 34 buffer stations with productivity 148500 m3 / day.

Oil preparation to deliver it into the main pipeline is carried in Tarasovskoje
central gathering and oil preparation place, productivity 3.0 mln.t/year. Moreover in
1996 there will appear necessity to increase it till 6.0 mln.t/year.

Harampursk and Gubkinsk UPN's putting into operation was planned in 1994.

Severo-Gubkinsk oil preparation will be carred out in the
oil-field itself.

In 1998 Vostochno-Tarkosalinsk UPN is planned to be put into operation. Oil
preparation units capacity puting into operation is shown in Table 4.1.2.

All the volume of preparated oil Win be delivered to NPS "Pur-Pe" (pumping
passing station), which is the head station of main pipeline, and then through the main
pipeline system in Soutb-West direction..

•

•

•
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Table 4.1.1.

DNS Puting into Operation
p./thousand 01,3 / day liquid

Ust Oil Existing Years
output till

1.01. 199~ 1994 1995 1996 1997 1998 1999 2000 In total
mln.t/year 1993

Developing oil-fields

1.Barsukovskoje 2,57 2/20,0 1/36,0 1/36,0
2.Novo-Purpejskoje 0,98 2/24,0
3.Tarasovskoje 4,12 3/32,0 ... 1/11,0 1/12,8 2/23,8
4.Verhne- Purpejskoje 0,17 1/2,0
S.lComsomolskoje 0,35 1/7,5 1/5,0 1/5,0
6.Harampurskoje 1,81 1/1,0
7.Ust- harampurskoje 0,09 1/5,0
8.Zapadno-Purpejskoje 0,04 1/0,3
9.Severo-Tarasovskoje 0,21 1/1,8 1/1,8 ~......
Oil-Fields Puting into operation

10.Gubkinskoje 0,28 1/5,0 1/5,0
II.Prisklonovoje 0,49 1/3.6 1/3.6
12.Ujgno-Harampur-

skoje 1,94 1/9,0 119,0 2118,0
13.Izvestinskoje 0,06 1/0,5 I/O,S
14.Severo-Ajvasedopu-

rovskoje 0,03
IS.Severo-Gubkinskoje 1,86 1/7,5 117,5 2/15,0
16.Severo-Komsomol-

skoje 1,16 1/3,5 1/3,5 217,0
17.Fe~tivalnoje 0,25 1/2,5 1/2,5
18.Vostochno-
Tarkosalinskoje 0,68 1/3,0 1/3,0 2/6,0

~~~
19.Zapadno-
Tarkosalinskoje 0,13
20.Meretojahinskoje 0,40 113,5 1/3,5

• 21.Kinskoje I,lS 117,5 117,5
~~
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Oil Preparation Units Puting into Operation

•
Table 4.1.2.

mIn. t / year
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4.2. Associated Gas Gathering and Transportation Units

There will be necessary to build 74 gas gathering nets in 7 oil-fields to gather •
associated gas from the period till 2000.

Requirements in inter oil-field gas pipelines with low pressure construction,
. their parameters and their data puting into operation are shown in Table 4.2.2. Total

lowpressure gas pipelines stretching that will be put into operation will make 637,5 kID.

Table 4.2.3. contains all the data about compressor stations(CS) putting into
operation on the base of screw compressors 7 VKG-50/7 for gas UPN and end step of
oil separation place and one CS in Ust-Harampursk buffer station capacity 530
mIn.m3/year to increase pressure of 1-st step separated gas from Tapskoje oil-field.

In total for the period from now till 2000 it is necessary to build 6 CS, joint
productivity 250 mln.m3/year.

High pressure gas pipelines with compressors stations for gas transportation of
the l-st oil separation from oil-fields which are situated at a distance more than 60 - 70
kID are not shown here.

Gas transportation the main oil productivity units placing scheme is shown on
the fig 4.2.1.

•

•
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Table 4.2.1.

Parameters of Gas Gathering Nets Putlng into Operation till 2000

No List Maximum Extent Dia- Well Pressure Carrying Data
pumping meter thick- MPa capacity
volume Km mm ness Ps Pf mln.m3/year
mln.mMyear .....:- mm

'" .'

I 2 3 4 5 6 7 8 9 10

1.Tarasovskoje
DNS5 - p.5 530 6.0 530 8 5.63 4.40 565 1993

2.Barsukovskoje,in total 14.0
including:
DNS4 - p.3 In. 650 3.4 530 8 5.78 4.58 962 1993

2n. 650 3.4 530 8 5.78 4.58 962 199~

p.l" - p.3 2n. 150 7.2 325 6 5.62 4.58 162 1993
3.Severo-Gubkiskoje

DNS2 - DNSI 1100 15.0 820 8 7.00 6.50 1190 1998 ,t:::.

4.Ujgno- Harampurskoje
(Jl

DNS2 - p.l 750 1.0 325 6 6.50 3.70 767 1997
5.Severo-Komsomolskoje

DNS2 - CS 1900 16.0 720 8 6.00 2.00 1934 1999
6.Vostochno-Tarkosallnskoje

DNS2 - p.l 50 15.0 219 6 6.50 4.00 62 2000
7.Komsomolskoje

DNS2 - p.l 1000 7.0 530 7 6.50 4.03 1000 1994

In total 74.0 1993
including

20.0 1994
7.0 1994
1.0 1997

15.0 1998
16.0 1999
15.0 2000

Referene: Ps - starting pressure
Pf - finishing pressure
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Table 4.2.2..
Parameters of Interfield Gas Law-Pressure Pipelines Puting into Operation till· 2000

No List Maximum Extent Dia- Well Pressure Carrying Data
pumping meter thick- MPa capacity

._ volume Km mm ness Pa Pf mln.m3/year
mln.m3/year mm

1 2 3 4 5 6 7 8 9 10

l.Gubkinskoje - Gubkinsk GPZ 1030 22.5 720 7 7.0 2.5 1325 1994
2.Prisklonovoje - Severo-
Gubkinskoje 60 20.0 325 5 7.0 6.5 83 1997
3.Severo-Tarasovskoje - DNS4 -
Tarasovskoje 24 25.0 273 5 7.0 6.6 38 1994
4.Sevl?ro-Gubkinskoje -
Gubkinsk GPZ 2850 70.0 1220 8 6.5 2.5 3000 1996
Meretojahinskoje - Ujgno-
Tanlovskoje 95 29.0 325 5 6.5 4.5 124 1995
6.Izvestinskoje - Gubkinsk GPZ 14 18.0 159 5 6.5 2.5 30 1997 .f::>.

0)

7.Festivalnoje - Ujgno-
Harampurskoje 380 33.0 530 8 7.0 4.7 480 1995
8.Ujgno-Harampurskoje -
Harampurskoje 1700 41.0 1020 10 4.7 1.9 2125 1994
9.Sredne-Harampurskoje -
Harampurskoje 14 20.0 159 5 6.5 1.9 26 1997
10.Tekto-Harampurskoje -
Ujgno-Harampurskoje 19 10.0 159 5 6.5 4.7 20 1997
I1.Eti- Purovskoje - Vingo-Jahinskoje 14 30.0 219 5 6.5 6.0 21 1998
12.Ust-Chaselskoje - Kinskoje ISO 25.0 426 7 6.5 2.5 287 1998

1425 25.0 426 7 27.0 2.5 1500 1998
13.Ujmantilskoje - Vostochno-
Tarkosalinskoje 19 29.0 159 5 6.5 2.5 21 1999

• • •
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Table 4.2.2. sequel

--
2 3 4 5 6 7 8 9 10.

14.Tapskoje - Ust-Harampurskoje 48 46.0 273 5 6.5 1.0 61 1999
IS.Verhne-Chaselskoje - Kinskoje 260 30.0 426 6 6.5 2.5 304 2000

.,16.Novo-Chaselskoje - Kinskoje 30 34.0 .' 219 5 6.5 2.5 45., 2000
17.Ujgno-Tanlovskoje -
Verhne- Purpejskoje 170 20.0 325 5 8.0 4.7 207 2000
18.Hanchejskoje - Vostochno-
Tarkosalinskoje 620 60.0 720 7 6.5 2.5 1037 2000
19.Chernichnoje - Ust-Chaselskoje 28 75.0 219 5 6.5 2.5 32 2000
In total 637.5
including:

88.5 1994
62.0 1995
70.0 1996
68.0 1997

~
55.0 1998 "'J
75.0 1999

219.0 2000

<';;;,;""'.....,~<;O'~'''''"!11
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Table 4.2.3.

Compressor Stations for U P N - Gas and End-Step Oil Separation Puting into
Operation

p./mln.m3/year

NO List 1993 1994 1995 1996 1997 1998 1999 2000
p,.. ":4.--

1. Harampursk
7VKG - 50/7
in total - 1/50· -/50
including
2op. + 2r. Istage - 1/50
2op. 2stage - - -/50

2.Gubkinsk
7VKG - 50/7 ~

lop. + lr. - 1/25 ex>

3.Vostochno-Tarkosalinsk
7VKG - 50/7
lop. + lr. - - - 1/25

4.Kinsk
7VKG - 50/7
lop. + lr. - - - - 1/25

5.Severo-Gubkinsk
7VKG - 50/7
lop. + lr. - - - 1/25

6.Tapsk to transport
gas ofthe I-st step
separating
7VKG - 50/7
2op. + lr. - - - - - - 1/50

In total - 2/75 -/50 2/50 1/25 - 1/50

• • •
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I. INTRODUCTION

From May 10 through May 31, a Bechtel mission team consisting of Ed Swain, Doug Elliott, Roger
Chen, D. V. Kumar, and David Haim visited Russia to coordinate activities and gather data for the
associated gas utilization study. Meetings were held in Moscow with World Bank. United States
Agency for International Development (USAID). Ministry of Fuels & Energy, Purneftegas and
Nipigazperabotka to orient the team. arrange logistics and itineraries, to present the objectives of
each party. and to share data. Meetings were held with Nipigazperabotka (NIPI) in Kraznodar to
coordinate activities. establish schedules and communications channels, and to share data.
Meetings were held with Subneftegazperabotka (SNGP) and NIPI in Nizhnevartok. in which SNGP's
priorities and data were communicated. Meetings were held in Gupkinski with Pumeftegas and
Nipigazperabotka, in which the concerns and data of Purneftegas were discussed. The team toured
the gas plants at Gupkinski and Nizhnevartok, and flew over the facilities at Belozemy. Terasovski
and Kharampur. .

•

II. CONCLUSIONS AND RECOMMENDATIONS

1. The geographic distribution of future gas processing capacity in the Pumeftegas region
must be based on economic analyses. Gupkinski, Terasovski. and Kharampur are the
possible sites for locating gas processing capacity.

2. Substantial discrepancies exist between SNGP's projected natural gas liquids (NGL)
volumes available at gas plants, and NGL volumes computed by Bechtel from composition
data provided by Purneftegas.

3. The economic studies evaluating alternatives for recovery of associated gas must include
revenues from incremental crude oil sales. A. portion of the cash flow from crude oil sales
should contribute toward debt amortization. •

IJ {//f
Lfi/l

,

4. The economic viability of the project depends on the ability to market (export) associated
gas and Iiquified petroleum gas (LPG) products at world market prices.

5. The reinjection of NGls into subterranean formations should be considered as an alternative
to flaring or transporting to mar~et.

6. There is no clear consensus regarding the transport of LPG by rail. Opponents of the
concept cite safety considerations, rail capacity limitations, and high transport costs.
Proponents view the approach as an expeditious short-term solution to the gas utilization
problem in the Pur region.

7. The quality of crude oil in the Purneftegas region is excellent, with a typical specific gravity
of 0.875 (30.2 degrees API) and only traces of sulfur. Currently, 9.44 million metric tons per
year (MTA) of crude oil (186.300 BPD) and 3.766 billion cubic meters per year (BCM/A) of
gas (364 MMSCF/D) are produced from thirteen fields in this region. By the year 2000,
forty-one fields in this region are projected to produce 15.420 MTA (304,300 BPD) of crude
oil and 9.831 BCM/A (951 MMSCF/D) of gas.

8. The Kharampur oil field in the Purneftegas region demanos particular attention, because its
typical production is 100 tons per day (720 BPD) per well, compared with 35 tons per day
(252 BPD) per well in other fields in the region.
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• 9. Price controls render SNGP's gas processing activities uneconomical. Revenue from dry
gas (3,000 rubles per cubic meter) and LPG (10,000 rubles per metric ton) is reportedly less
than the cost of production. The cost of wet gas is fIXed at 1125 rubles per thousand cubic
meters, and the cost of electricity is escalating rapidly.

10. One possible means of enhancing SNGP's profitability is the marketing, to the export
market. of individual LPG products (butane, propane. etc.) fractionated from the wide
fraction NGL The individual components are valued approximately 30 percent higher than
the wide fraction NGL Fractionation services could be provided by the Tobolsk refinery.

11. Interbureaucratic rivalries result in competition for limited funds. Pumeftegas fears that the
need for gas recovery in the Pur area will be sacrificed if funds are applied to problems in
other oil producing areas in the Tyumen region. SNGP similarly fears that its underutilized
gas processing capacity may be bypassed. Solutions must be formulated which address
the needs of both entities.

12. SNGP has indicated that funds have been committed to complete the first two gas
processing trains at Gupkinski in 1993.

13. Out of 180 kilometers of 530 millimeter diameter wet gas pipeline planned to connect
Kharampur with Gupkinski, approximately 20 kilometers have been laid near Gupkinskl.

14. Generally, maintenance standards of gas plants and connected facilities are lax.

• 15. The eXisting gas plants are designed and constructed so as to require a large plot plan.
Older Westem gas plants are simDarly configured. but the current trend is toward compact,
modularized processing units. Advantages of modularization include reduced construction
time and economies in material and fOUndation requirements. A modularized train with a
capacity of 1 BCM/A may also be relocated to meet changing production requirements,
resulting in· extended service life.

16. Pipeline construction projects in Russia typically include infrastructure components which
represent apprOXimately 15 percent of total project costs. These infrastructure requirements
must be included in pipeline cost estimates.

17. A number of questions regarding the Noyabrsk rail terminal require clarification:

o yYhat hydrocarbon materials are planned to be shipped from Noyabrsk? NGL?
Fractionated LPGs? Refined products?

o What is the source of these materials? Gas Plants? Refineries? Onfield separators?

o Where will these materials be stored to absorb temporal imbalances between
inflows and outflows? Noyabrsk? Gupkinski? Above ground? Below ground?

•
18.

o What is the capacity of the existing rail line. and what is its current and projected
level of utilization?

The proposed Russian NGL pipeline code requires an all-weather road parallelling the
pipeline, a 3-kilometer distance from developed land use, and a limitation on pipe diameter.
Bechtel recommends that, in lieu of these requirements. NGL pipeline design. construction,
operation and maintenance be in accordance with ASME B31.4. with the supplementary
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conditions listed in Section (VI) (A) of this report. A consensus must be achieved early in •
the study regarding the approach to be used as the basis for pipeline cost estimates.

19.' Numerous inconsistencies in reported details were observed, including pipeline lengths,
distances. and projected flow rates. Such inconsistencies must be resolved.

III. OIL FIELD AND PRODUCTION DATA

Estimated crude oil and associated gas production rate data for the Pumeftegas region were
provided.by the reservoir specialist of Purneftegas. Table 1 (in Section IX of this report) shows the
yearly production rate of on and gas from 41 crude fields which are expected to be on stream
before year 2000. Figure 1 (in Section X) of this report illustrates the geographic distribution of
crude oil fields in the Pur region. Yearly projections of crude oil production and associated gas
rates are listed below:

YEAR OIL (MfA) ASSOCIATED GAS
(BCM/A)

1993 9.442 3.766

1994 9.696 4.301

1995 1.158 6.558

1996 12.492 8.136

1997 14.294 10.248

1998 14.551 10.513

1999 15.072 - 9.858

2000 15.790 9.987

The above data indicates that gas flow will increase with the crude oil production. Since the current
compression capacity is only 2.1 BCM/A (at the Gupkinski plant), 1.7 BCM/A is estimated to be
flared in 1993. In order to meet the oil production projections, additional gas plant capacity should
be constructed to process the associated gas. According to the production schedule, a total of 8,5
BCM/A of gas processing capacity will be reqUired. to accommodate associated gas production
distributed roughly as follows:

Purneftegas SUBREGION PROJECTED GAS
PRODUCTION (BCM/A)

Western Pur 4

Terasovski Area 2

Kharampur Area 2.5

Purneftegas provided gas composition data by producing zone for a few crude fields. The
production rate from each zone is unknown. Table 2 presents the average composition calculated
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• from each field, assuming that production from all zones is equally weighted. In reality, production
from all zones will not be equal. To determine a meaningful composition as a basis for designing
pipelines and gas processing plants, the gas composition from the separators is reqUired. The gas
composition given is believed to be the current data. Compositional variations with time are
unktlown.

NGL production from various fields in the Pur region is estimated by assuming that all components
heavier than propane are recovered. The production rate of oil, gas and NGL are listed in Table
3 by years up to 1998. The average gas composition of each field was used to calculate the NGL
production rates. The calculated NGL rates are much lower than reported in the past, because the
average gas composition is lean. Resolution of this inconsistency is necessary to form a solid basis
for the associated gas utilization study.

•

•

IV. PUMP STAnONS (GOSPS)

No flow diagrams describing oilfield separation and pump station facilities were provided.
According to SNGP, gas/oil separation at GOSPs is accomplished in the following manner:

The oil is stabilized by successive flashes at three different pressure levels. The high
pressure· (HP) separator is located close to the wellhead and is operated at a pressure of
6-8 kg/cm. The wet gas is transported through a pipeline. Oil from the HP separator flows
to the medium pressure (MP) separator, which operates at a pressure of 3-4 kg/cm. The
separated oil is flashed again in the low pressure (LP) separator, operating at 0.5 kg/crr? .
The MP and LP separators are typically located at a crude oD pump station. The gas
flashed from the MP and LP separators is compressed and injected into the HP gas pipeline
originating at the HP separator. Pump stations are strategically located so that the flow
lines from several wellheads can conveniently tie into the station. Figure 1 indicates the
location of pump stations in the Pumeftegas region.

No information regarding production facilities upstream of the separators was obtained. Row
diagrams, including the material balance for each pump station, would be useful, as would flow
projections for each production pad and/or well and the distance from each production pad or well
to the separators.

No pump stations were visited, but several were viewed from the air. Two rows of separators, at
different elevations, and crude oil storage tanks are identifiable from the air. The MP separators are
near ground level; the LP separators are elevated above the MP separator.

According to Figure 1, there are six pump stations west of Gupkinski, one near Gupkinski, three in
the Terasovski field, and three in the Kharampur field.

V. GAS PLANTS

A. EXISTING FACIUTIES

The gas processing plants at Gupkinski and Nizhnevartok were visited and meetings were held with
representatives of Pumeftegas and SNGP.
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The facilities are described in the following paragraphs:

1. Gupkinski Gas Plant

The Gupkinski gas plant currently consists of two identical compression trains, with 1
BCMjA of associated gas for each train. Gas processing equipment is partially installed in
both trains. The plant is currently incaPable of removing NGLs from the gas. Dehydrated
gas, rich with propane and butane, is compressed for injection into Gazprom's trunk line
22 kilometers away. A total of 2 BCM/A is currently fed to the plant: 1 BCM/A from
Western Pur and 1 BCMjA from Terasovski field.

Domestically manufactured turbo-expanders were purchased but have not been installed.
The efficiency and reliability of the machines are questionable. The refrigeration
compresSors, of Czechoslovakian manufacture. are installed but are not operational.

The electric motor-driven gas compressors are of Russian manufacture. The wet feed gas
is first compressed to 37 atmospheres by two-stage inlet gas compressors, and then dried
in molecular sieve beds of Russian manufacture. The dry gas is compressed to the 76
kg/cl'l'f pipeline pressure by residue gas compressors. The liquids removed after interstage
cooling are incinerated. Each train is equipped with three sets of inlet compressors, with
two operating and one standby. Each set has two compressors driven in tandem by one
motor. Each train has two residue gas compressors with one operating and one spare.
The frequency of compressor repair is high (twice a year). The molecular sieve beds are
replaced every two years. In comparison, the bed life in a typical Western operation is more
than three years.

Each piece of equipment is individually mounted with generous equipment spacing. The
configuration results in a plot plan three times as large as a comparable Western plant with
an unusually high pipe rack and a sizable investment in foundations and structural steel.

For liquids to be recovered in Trains 1 and 2, the turbo-expanders, associated vessels and
piping must be installed. Considerable electrical work is needed. The Process Control
System must be installed. and the entire system must be tested and commissioned. The
plant could be in operation in less than one year. Each of the two trains is designed to
nominally produce 1 MT/ A of NGL depending on the gas composition.

The foundations for Trains 3 and 4 are installed, but no equipment has been procured.
Depending on the resolution of issues regarding the geographic distribution of gas
processing capacity in the Pur region, Trains 3 and 4 may be developed as 1 BCMjA or
2 BCM/A each.

2. Terasovski Gas Plant

The Terasovski plant was observed from the air. Currently, it consists only of pile
foundations. No equipment is installed. Additional construction is not in progress as the
need for gas processing at Tarasovski is in question.

3. Nizhnevartok Gas Plant

•

•

The Nizhnevartok gas plant consists of four gas processing trains, each with an associated
gas capacity of 2 8CM/A. The first three trains were constructed by Russi~n institutes in •
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1975, 19n and 1978. The fourth train, designed by Fluor and built by the Japanese in
1980, reportedly has a lower energy efficiency than the first three trains.

The current load of 4 BCMjA is only half of the plant's design capacity. The fourth, less
efficient train is currently shut down for maintenance. Current NGL production is 750,000
metric tons per year.

As at Gupkinski, the plant occupies a huge area, with all equipment individually mounted.
All of the compressors in a given train are housed in a large compressor house.

The Ninzhevartok plant reportedly has a unit which converts condensate to higher qUality
motor fuel.

B. ALTERNATIVES

Changing production projections requires a reevaluation of the planned geographical distribution
of gas processing capacity in the Pur region. Originally, it was anticipated that Gupkinski would
process 6 BCM/A Current projections indicate that Western Pur will produce only 4 BCM of gas
per year. Either 2 BCM/A of Gupkinskrs planned capacity can be used to process gas from
Terasovski and/or Khararnpur, or Gupkinskrs planned capacity can be reduced by 2 BCM/A

The Terasovski gas processing plant was initially planned to consist of two trains with a capacity
of 2 BCM/A each. The original rationale was to process 2 BCM/A from the Terasovski area and
2 BCM/A from the Kharampur area. It may be justified to process Terasovski gas at Gupkinski,
and/or to process Kharampur gas at Khararnpur.

Development of a gas processing plant at Kharampur may be justified by the condensation
problems associated with pipelining the wet Kharampur gas over 180 kilometers to Gupkinski. On
the other hand, a Kharampur gas plant would reqUire a dry gas pipeline and an NGL pipeline
through the same corridor.

Several alternatives can be considered:

1. Gas Processing at Gupkinski and Terasovski

Complete the 4.BCMjA gas plant at Gupkinski to handle the associate wet gas from the
Western Pur region. -

Build a 4 BCM/A gas plant at Terasovski to handle the middle Pur region and Kharampur
crude field.

Build a small condensate stabilizer plant at Kharampur so that the stabilized condensate can
be injected into the crude line. It can also relieve the condensation in the associated gas
line.

The following pipelines are associates with alternative 1:

o 120 km associated gas pipeline from Kharampur to Terasovski.

o Dry gas line from Terasovski to Gazprom pipeline.

o NGL line from Terasovski to Gupkinski and points beyond.
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2. Gas Processing at Gupkinski Only

Expand the Gupkinski plant to 8 BCM/A to treat all of the associated wet gas from Western
Pur, the Terasovski area, and the Kharampur area.

Build a small condensate stabilizer plant at Kharampur as in alternative 1.

The following are associated with alternative 2:

o 180 km associated gas line from Kharampur to Gupkinski via Terasovski.

o NGL.line from Gupkinski to points beyond.

•

3. Gas Processing at Gupkinski. Terasovski and Kharampur

Install gas processing capacity at three gas plants:

o 4 BCM/A at Gupkinski to process gas from West Pur.
o 2 BCM/A at Terasovski to process gas from middle Pur.
o 2 BCMfA at Kharampur to process gas from the Kharampur area.

The following pipelines are associated with alternative 3:

4.

o 160 km dry gas line from Kharampur to the Gazprom pipeline via Terasovski.

o NGL line from Kharampur to Terasovski, Gupkinski and points beyond.

Gas Processing at Gupkinski and Kharampur

Complete the 7 BCM/A gas plant at Gupkinski to handle the associated wet gas from the
Western Pur region and from the Terasovski area.

Build a 2 BCM/A gas plant at Kharampurto process production from the Kharampur region.

The following pipelines are associated with altemative 4:

o 120 km associated gas pipeline from Kharampur to Terasovski.

o 40 km dry gas tine from Terasovski to Gazprom pipeline.

o NGL line from Terasovski to Gupkinski and points beyond.

•

C. PROCESS DESIGN

During Bechtel's visit to NIPl's office in Krasnodar, the proposed gas plant processing scheme was
discussed. NIPI designed the process plant for Gupkinski and part of the Nizhnevartok plant. The
proposed scheme is similar to the scheme used for the Nizhnevartok ptant. Although the approach
differs slightly from the Western approach for NGL recovery, the scheme is workable with
reasonably good efficiency. A more detailed evaluation wilt be performed when feed gas
compositions become available. The current design is based on a gas composition which is rich
in NGL as compared to the composition given in Section III. The plant is designed to produce 0.47 •

. MTfA of NGL with 1 BCM/A feed gas rate. '
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PIPELINES

A NGL PIPEUNE

The eXisting NGl pipeline is partially completed. over a distance of 867 kilometers, from Gupkinski
to l:'shny Balik. The terminus at Ushny Balik is equipped with a rail transfer facDity capable of
loading out 1.2 MTA of NGL, and a connection to a 426 millimeter pipeline for transport of up to
3 MTA to the Tobolsk refinery. The primary destinations for NGL transshipped by rail from Ushny
Balik are Tataria and Gashkyria. Figure 2 illustrates the configuration of the NGL pipeline system.

The pipe is 530 mm 0.0. X 6 mm W.T., with a yield strength of 40 kg/sq. mm. The maximum pump
station discharge pressure capability of 64 atmospheres is within the pipeline's MAOP of
75 atmospheres. as reportedly defined by the Russian NGL pipeline code. (According to ASME
Code for Pressure Piping 831.4, Uquid Transportation Systems for Hydrocarbons. Uquid Petroleum
Gas, Anhydrous Ammonia, ancJ Alcohols, the MAOP would be 65.2 atmospheres.)

The entire installed pipeline is coated with a PoIyken Tapecoat System. Telecommunications and
control systems are needed for the entire line for compliance with the proposed NGL pipeline code.
Une pipe was manufactured in Japan, reportedly in accordance with API SL Several sources have
indicated that 106 percent of the line's field welds have been radiographed. No records were
examined to verify this daim. Portions of the line are not hydrotested, although the proposed
Russian code for NGL pipelines requires 100 percent hydrotesting. Block valves are generally
spaced every 50 kilometers, except for some sections which contain no block valves. The
proposed code requires a maximum valve spacing of 10 kilometers. No leak detection system is
employed.

NGLs and dry gas are metered at the outlet of the gas plants. As indicated on the diagram, large
portions of the line are installed, but are not operating. Ushgiprotuvod, the agency empowered to
accept and certify NGL pipelines for operation, wil not allow these portions of the line to be
commissioned. The segments which are not operating are purged, dried and plugged. No
cathodic protection is employed on the idle sections. Operating sections have been granted a
temporary variance from compliance with the proposed NGL Pipeline Code.

After the snow melts in the summer of 1993, NIP) wJ1l be investigating the condition of the existing
NGL pipeline. NIPl's work plan includes cutting out sections of the line to inspect for corrosion,
cleaning and hydrotesting. Smart pig runs are not in the scope of NIPl's planned activities.
Replacement of slide gate valves may be required before any smart pig runs may be performed.

Pump stations currently operate at Noyabrsk for delivery of NGL to the Gazprom condensate line,
and at Belozerny for delivery to South Balik. Pump stations are designed for attended operation,
with pneumatic controls. The Noyabrsk pump station was planned as an intermediate pump station;
however, it currently acts as the originating pump station for NGL movements to the Gazprom
condensate line.

Reported operating pressures. in kilograms per square centimeter, are 29 at Belozemy. 20-22 at
Nizhnevartok, and 10-12 at Ushny Balik. The observed discharge pressure at the Nizhnevartok gas
plant was 32 kilograms per square centimeter. The higher observed operating pressure may be due
to the current system configuration, which includes over 200 kilometers of reduced diameter
(377 millimeters) from Lokosovsky Junction to Ushny Balik. and additional length due· to the
temporary utilization of pipelines from other services between Nizhnevanok and Lokosovsky
Junction.
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NGL pipelines in Russia are typically designed to operate with a minimum pressure 5 atmospheres •
higher than the vapor pressure of the NGL The typical temperature range at burial depth is -12 to
15 degrees Celsius. The nominal temperature at burial depth is -5 degrees Celsius.

Reportedly, the proposed Russian code for NGL pipelines contains provisions which are onerous
by Western standards, including a diameter limitation of 426 millimeters, a minimum distance of 3
kilometers from developed land use. and the requirement for an all-weather road parallelling the
pipeline. If required. these provisions will substantially impact the cost of the NGL pipeline(s). On
the other hand. the proposed code does not address maintenance or operating requirements. as
does the ASME Code for Pressure Piping B31.4 (Uquicl Transportation Systems for Hydrocarbons,
Uquid Petroleum Gas, Anhydrous Ammonia. and Alcohols). Bechtel recommends that, as the basis
for pipeline cost estimates, pipeline design. construction, operation and maintenance be in
accordance with ASME B31.4 with the follOWing supplementary conditions:

o Pressure design of the pipeline will be in accordance with the more stringent
requirements of ASME Code for Pressure Piping 831.8. Gas Transmission and
Distribution Piping Systems. Specifically, ASME B31.8 requires more conservative
design factors at higher densities of land development within a specified distance of the
pipeline. -

o Mainline block valves with helipads will be installed with a maximum spacing of 10
kilometers.

o The pipeline will intersect roads at strategic locations.

The operational and physical status of the existing pipeline system varies with location, as color
coded on the diagram and as detailed below. All throughput projections in the following discussion
were provided by NIPI.

1. Gupkinski ekp Q) to Noyabrsk ekp 135)

This initial segment of the NGL pipeline has been laid, but not commissioned. No mainline
block valves. control systems or originating pump station have been installed. Four mainline
block valves are planned for this segment Leads for cathodic protection have been
installed, but the high voltage power line for cathodic protection is only partially complete.
Before rectifiers can be installed and the cathodic protection system activated, 60 kilometers
of power line need to be installed. The installed pipeline has not been accepted by
Ushgiprotuvod.

Currently. the Gupkinski gas processing plant is incomplete, and no NGLs are produced
there. It -is reported that knockout drums remove 380,000 metric tons of condensate per
year, which is flared. It is envisioned that the pipeline from Gupkinski will transport NGLs

•
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produced at proposed gas processing facilities at and Gupkinski. The projected quantities
are as follows:

I YEAR I MTA I
TERASOVSKI GUPKINSKI

1995 1.398 1.181

2000 2.492 2.150

2010 2.415 2.740

There is considerable debate regarding the appropriate geographic distribution of gas
processing capacity in the oil fields upstream of Gupkinski. Resolution of these issues will
affect the need for construction of new NGL and/or lean gas pipeline(s) upstream of
Gupkinski.

The segment of the existing NGL pipeline from kilopost (kp) 0 through kp 17 goes through
the site of aproposed airport. which is planned to serve the city of Gupkinski. A proposed
bypass around the airport site, required by the proposed code. is 40 kilometers long. No
progress has been or is being made on this bypass. Finance. design. material procurement,
and construction are needed to execute the proposed bypass.

The segment from kp 38 to 53 is also earmarked for replacement with a 14.7 kilometer
bypass. due to the proximity of the installed line to the Barsukov central gathering unit.
Curiously. the proposed bypass is shorter than the original alignment. Pipe for this bypass
has been procured. Financing. procurement of gate valves. and construction are needed
to execute the proposed bypass.

From kp 53 to kp 135 the pipe is in place. but no aUXiliary construction (block valves,
cathodic protection. electric power lines. control and communications systems. etc.) has
been performed.

Six sections of pipe have floated out of the ditch and are exposed. The sections are
summarized as follows:

KILOPOST LENGTH NOTES (by Contractor)
(meters)

65 40

66 400

71 250 26 pair of set-on weights
needed

84 250 26 pair of set-on weights
needed

109 400

123 40
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2.

Each set-on weight weighs 1.66 metric tons.

Novabrsk Ckp135) to Gazprom Condensate line (kp195)

In 1991. 360.000 metric tons per year of NGLs were transported from a gas plant at
Noyabrsk to the Gazprom condensate line in the existing 530 millimeter NGL pipeline.
NIPl's projected throughputs for the ~oyabrsk gas processing plant are:

YEAR MfA

1993 0.335

1995 0.563

2000 0.539

2010 0.472

Of the 195 kilometers from Gupkinski to the Gazprom line. 50 kilometers utilize set-on
weights t6 provide negative buoyancy with top-of-concrete set 0.8 meter below the ground
surface. Set-on weights are made from concrete with iron aggregate or from sacks of
polymeric material with sand filling. No continuous concrete coating is employed. Cast iron
rings provide negative buoyancy at river crossings.

•

Two slide gate block valves are located in this section. Because these valves will not permit
the passage of scrapers, the line is not pigged. The use of polyacrylamide gel pigs is being •
considered.

3. Gazerom eke 195) to Belozemy eke 543)

The NGL pipeline from the Gazprom connection to Belozemy is built and buried. It has not
been accepted by the commission responsible for certifying NGL pipelines. and does not
operate. The proposed Russian NGL Pipeline Code will require the addition of two
bypasses around developed areas: one will replace 43 kilometers of line centered at kp
231.5; the other wnt replace 64 kilometers centered at kp 421.

Since the NGLs transferred to Gazprom are commingled with condensate in ·Gazprom's
pipeline. the price which Gazprom pays for the NGL is a condensate price. which is
considerably less than the true value of the NGLs. A strong incentive exists to make the
NGL pipeline downstream of the Gazprom connection operational, so that NGL from
Noyabrsk and points upstream can be delivered to markets in Ushny Balik and points
beyond.

It is further envisioned that NGLs will be produced from a new gas processing plant at
Varyegan, located at kp 430. According to data received from NIPI. the projected NGL
output of the Varyegan plant is as follows:

I YEAR I MTA I
1995 0.887.
2000 0.912

2010 0.728
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4.

5.

If the projected NGL output of the Varyegan plant is to be brought to market, then the NGL
pipeline in this corridor must be operational by 1995.

Belozemy eke 543) to Nizhnevartok eke 609)

The pipeline segment from Belozemy to Nizhnevartok is the first leg of the system which
currently transports NGL from the Bel.ozemy gas plant to Ushny Balik. In 1991, this leg
transported 1.242 million metric tons of NGL Projected NGL outputs from the Belozemy
plant are:

I YEAR I MTA I
1993 1.0

1995 1.156

2000 1.134

2010 1.163

These outputs wUl be combined with flow from the upstream NGL plants, for transport
downstream of Belozemy.

The proposed Russian code for NGL pipelines will require the rerouting of this entire pipeline
segment to maintain a 3-kilometer distance from developed areas.

Nizhnevartok ekp 609) to Ushny Balik eke 867)

Except for several sections totalling 27 kilometers, the NGL pipeline from Nizhnevartok to
Ushny Balik· has been installed. It is not in operation, apparently due to a lack of line
integrityand/orpipeline qualityassurance. Instead, an assemblage of pre-existing pipelines,
some expropriated from other services, is temporanly linked to transport NGLs through this
corridor. The assemblage includes a crude on line between Nizhnevartok and the
Ermakovskoje oD field at Arehov. 95 kilometers of gas line between Arehov and a tie-in to
an old 377 millimeter NGL pipeline from Lokosovsky to Ushny Balik, and the 377-mnJimeter
NGL pipeline.

Industry officials have expressed the opinion that the entire 530-millimeter NGL pipeline in
this corridor needs replacement. A bypass of unknown length is needed in the vicinity of
Nizhnevartok for compliance with the proposed NGL Pipeline Code. Replacement of the
NGL line will enable the temporary assemblage of pipelines to be returned to their original
intended services. The existing 377-millimeter NGL pipeline from Lokosovsky to Ushny Balik
will parallel the new 53D-millimeter pipeline in this corridor. NGL output from the
Lokosovsky gas plant wJ1l be transported in the existing line, while NGL from upstream gas
plants will be transported in the new line.
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NGL flows from the plants in this corridor are as follows:

I· YEAR I MTA I
NIZHNEVARTOK LOKOSOVSKY

1991 1.846 0.587

1993 1.2 0.4

1995 1.156 0.524

2000 1.134 0.476

2010 1.163 0.395

B. LEAN GAS PIPEUNES

In order to utilize gas associated with oil production, a lean gas pipeline is needed to deliver
the output of each gas plant to market Generally, the -market- consists of a pipeline in the
Gazprom system. Gazprom is the sole entity empowered to export gas from Russia

•

Currently, a 22-kilometer, 530 millimeter gas pipeline connects the Gupkinski gas plant with
Gazprom's gas trunk line. Although intended for lean gas service, this pipeline currently
carries dehydrated gas rich with propane and butane, because the Gupkinski gas
processilJg plant is only capable of dehydration and compression. Information regarding •
the lean gas pipelines associated with other existing gas plants is forthcoming from
Nipigazperabotka.

If gas plant(s} are built at Terasovski and/or Kharampur, then lean gas pipeline(s} wDl be
required to transport the output of these plants to the Gazprom system.

C. WET GAS PIPEUNES

The gas plants are supplied with wet gas from the production separators by wet gas
pipelines owned by SNGP. As new associated gas supplies are developed, additional wet
gas pipelines will be needed.

The wet gas pipeline from Terasovski to Gupkinski is designed for a field separator pressure
of 6 atmospheres at Terasovski, and a delivery pressure of 2 atmospheres at Gupkinski.
Wet gas is metered at the field separators and at the inlet of the Gupkinski gas plant

Particular attention must be given to the possible need for a wet gas pipeline connecting
Kharampur with gas processing p1ant(s) at Gupkinski and/or Terasovski. The distances
involved are substantial, and the line would operate in two-phase flow. Construction of a
gas processing plant at Kharampur would eliminate the need for a wet gas pipeline in this
corridor, but would instead require a dry gas pipeline to Gazprom (near Gupkinski) and an
NGL pipeline to Gupkinski.

The current design for the wet gas pipeline from Kharampur to Gupkinski involves the
transport of 2.8 BCM/A from Gupkinski to Terasovski, and a lesser throughput from
Terasovski to Gupkinski. The planned Kharampur compressor station is'envisioned to
operate at a suction pressure of 4 atmospheres and a discharge pressure of 75
atmospheres. The flow rate is defined at normal conditions of 1 atmosphere (760 mm. Hg)

Page 14

••



•

•

VII.

VIII.

and 0 degrees celsius. Nipigazperabotka's envisioned diameters are 720 millimeters from
Kharampur to Terasovski, and 530 millimeters from Terasovski to Gupkinski.

NGULPG LOADING FACILITIES

Currently, wide fraction NGL is loaded onto rail cars at Ushny Balik principally for transport to
Tataria and Bashkyria. Approximately ten percent of the NGL is exported to Finland; some is
shipped to Perm for domestic consumption. The Ushny Balik rail loading facility is capable of
loading 1,200,000 metric tons per year. Each rail car carries either 60 or 120 cubic meters of liquid.

A rail loading terminal, with a capacity in the range of 500,000 to 700,000 metric tons per year, is
being constructed at Noyabrsk by a joint stock company, whose stockholders include the railroad
serving the area. SNGP is not a participant in the joint stock company.

A number of questions regarding the Noyabrsk Rail Terminal require clarification:

o What hydrocarbon materials are planned to be shipped from Noyabrsk? NGL?
Fractionated LPGs? Refined products?

o What is the source of these materials? Gas Plants? Refineries? Oilfield separators?

o Where will these materials be stored to absorb temporal imbalances between inflows
and outflows? Noyabrsk? Gupkinski? Above ground? Below ground?

o What is the capacity of the existing rail line, and what is its current and projected level
of utRiZation?

ECONOMICS

The economic viability of any gas recovery and utilization project is dependent on the projecfs
ability to generate hard currency for debt retirement Recovery and/or production of crude on,
natural gas, condensate, wide-fraction NGL, and indMdual LPG components will be enabled by the
expenditures targeted for the recovery and utilization of associated gas. Export of a portion of any
or all of these commodities must be an integral part of the marketing plan.

SNGP, in quest of hard currency earnings, seeks to export up to 60 percent of its gas and NGL
production. Gas exports would be via Gazprom pipeline; NGL exports would be by 'rail through
Ushny Balik. Possible NGL export scenarios include:

•

o

o

o

o

Rail to Finland.

Rail to kz.ov Sea, with transfer to gas carriers.

Rail to the border with Ukraine, Poland, and/or the Baltic countries. Hungary could be
supplied via Ukraine.

Rail connection to the Trans-Siberian Railroad or Baikal-Amur Railroad; from there, NGL
could be shipped:

East to Eastern Asia
South to India and China
East to Pacific port(s), for transfer to gas carriers supplying Japan, Canada
and/or the United States
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o Rail to Novorisisk on the Black Sea. with transfer to gas carriers. (Not a likely
scenario.)

To' restore profitability. SNGP requires regulatory relief. It currently is allowed to export only limited
quantities of'gas for hard currency. In the absence of competition. Gazprom charges punitive tariffs
fo~ the transport of gas for SNGP.

Costs. in rubles. are characterized by hyperinflation. From January, 1993 to May, 1993, prices have
increased by the following multipliers:

COST CATEGORY MULTIPUER. 1/93 - 5/93

LPGs 84X

Electricity 184X

Rail Tariffs 300 X

Construction 400 X
Materials

Due to the instability of the ruble, prices used for materials. labor. and revenue streams in the
economic analysis must be based on world prices. LPGs. marketed domestically. command 9,000
to 10.000 rubles per metric ton in May. 1993.

•

Pipeline construction costs should be based on a work schedule in which work is performed from •
November through March. when the ground is capable of supporting heavy equipment An estimate
on this basis may be conservative. as activities into June may be possible in some years.

Typical Russian pipeline projects, constructed according to Russian norms. have the following cost
structure:

o Material 40%
o Construction 40%
o Infrastructure 15%
o Controls 5%

An interim measure worth evaluating is the reinjection of NGL into the reservoir until the NGL
pipeline is completed. A reservoir study would be required to determine which zone can be used
for injection of NGL This approach would accelerate crude oil development by circumventing the
schedule constraints imposed by the need for completion of the entire NGL pipeline to Ushny Balik.
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TABLES

TABLE 1 CRUDE OIL AND ASSOCIATED GAS PRODUCTION
TABLE 2 CRUDE FJELD GAS COMPOSITION
TABLE 3 CRUDE OIL, ASSOCIATED GAS. AND NGL RATE
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Table 3. Crude Oil, Associated Gas and NGL Rate

I FIELD PRODUCTION RATE 1998- I i- ,
ELlJ lOlL RATE GAS RATE NGUGAS INGL

,
NOTE:

o. IMTN BCMIY MTIBCM IMTIY
1 0.4163 0.0941 0.095, 0.0089
2 1.239 0.054 0.026: 0.0014
3 0.0926 0.007 0.026: 0.0002 ASSUME THE SAME GAS COMPOSIilON AS 2

4 2.54 3.68 0.174: 0.6403
5 2.2495 1.5432 0.272! 0.4198 ASSUME THE RICH GAS COMPOSlTlON

6 1.4812 ' 1.1272 0.142! 0.1601
7 0.0916 0.0103 0.1421 0.0015 ASSUME THE SAME GAS COMPOSIilON AS 6

8 0.0104 0.0021 0.0261 0.0001 ASSUME SAME AS 3

9 0.2737 0.162 0.2741 0.0444 ASSUME RICH GAS COWPOSlTlON

10 0.1447 0.0162 0.2721 0.0044 ASSUME SAME AS 6

11 0.2772 0.1369 0.2721 0.0372 ASSUME SAME AS 5

12 1.7591 1.4337 0.142 0.2036 ASSUME SAME AS 6

13 0.2736 0.0328 0.237 0.0078
14 0.2001 0.0856 0.142 0.0122 ASSUME SAME AS 6

15 0.6455 0:0491 0.274 0.0135 ASSUME SAME AS Sl

16 0.3009 0.0587 0.142 0.0083 ASSUME SAME AS 6

17 0.0482 0.0407 0.142 0.0058 ASSUME SAME AS s
18 0.0743 0.0627 0.142 0.0089 ASSUME SAME AS S

19 0.0189 0.0126 0.142 0.0018 ASSUME SAME AS 6

~o 0.0628 0.0139 0.142 0.0020 ASSUME SAME AS 6-
0.0027 0.0018 0.142 0.0003 ASSUME SAME AS S-

~3 0.0054 0.0036 0.142 0.0005 ~UME SAME A' 6

24 0.0533 0.0107 0.274 0.0029 ASSUME SAME AS Sl

26 0.025 0.006 0.142 0.0009 ASSUME SAME AS S

27 0.052 0.0124 0.142 0.0018 ASSUME SAME AS 6

28 0.0049 0.0011 0.142 0.0002 ASSUME SAME AS 6

29 0.002 0.004 0.272 0.0011 ASSUME SAME AS 5

30 0.0036 0.0017 0.272 0.0005 ASSUME SAME AS 5

31 0.016 0.0168 0.272 0.0046 ASSUME SAME AS 5

33 0.0067 0.0011 0.272 0.0003 ASSUME SAME AS 5

37 0.0135 0.0061 0.272 0.0017 ASSUME SAME AS 5

40 0.0307 0.0034 0.272 0.0009 ASSUME SAME AS 5

41 2.118 1.809 0.272 0.4920 ASSUME SAME AS 5

TOTAL 14.5334 10.5005 2.0895

•
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• Table 2. Crude Fielills Composition •Number FIELD ZONE CO2 N2 He At H2 CH4 C2H6 C3H8 1·C4HIO n·C4HIO '·C5I-f12 n-C5I-f12 1·C6H14 n·C6H14 SUM CONO. UT/IlCM
UsI·Kh8laJnourski BPIO 0.126 4.327 0.07 0.073 0."81 88.603 3.2"3 2.147 0.404 0.328 0.069 0.038 99.800

BP11 0."16 6.592 0.0668 0.0697 1.0502 61.8374 4.6268 3.7318 0.628 0.7816 0.1"02 0.1205 0.036 0.023 100.117
BPI2 0.293 3.126 0.035 0.02" 0.075 00.07 2.904 1.807 0.376 0.454 0.122 0.082 100.267
BPI4 0.676 4.516 0.018 0.006 0.197 80.922 6.27 5.258 0.607 1.328 0.223 0.103 0.046 0.018 looA58

-----

0.37725 4.64 0.0447 0.066875 0.4508 85.5831 4.26095 3.23695 0.62625 0.7229 0.13605 0.110125 0.0205 0.01026 100.1845
N.AVE 0.377 4.831 0.046 0.066 0."50 85.426 4.253 3.230 0.626 0.722 0.136 0.110 0.020 0.010 100.000 0.069

5 Tarasovskl BP4 0." 0.77 0.01 0.01 0.23 76.86 10.37 8.32 1.32 1.88 0."5 0.35 0.06 0.02 100.04
BP& 0.37 1.72 0.01 0.01 0.3 8".24 6.5 4."7 0.85 1.06 0.24 0.19 0.03 0.01 100
BP9 0.26 2.57 0.01 0.01 0.01 80.64 7.15 6.02 1 1.73 0.32 0.27 0.06 0.04 99.99
SPIO.11 0.24 !.U6 0.02 0.01 0.05 84.5 7.11 3.07~ 1.03 0.24~g~ 0.04 0.02 100

78]7 -s:14 --7.16 ---r.ii4 '-0:-36 --0.00 -----0:02 ---'00 _._----
BPI4 0.1" 1.83 0.01 0.01 0.01 0.9 0.35

0.01 0.12 80.74 7.974 5.988 0.93 1.508 0.322 0.276 0.05 0.022 100.006
-_.-

0.282 1.77 0.012
N.AVE 0.282 1.770 0.012 0.010 0.120 80.735 7.074 5.988 0.030 1.506 0.322 0.278 0.050 0.022 100.000 0.132

2 Ballukovlld PKIll 0.6411 1.302 0.08 0.0256 0.007 118.315 1.577 0.0262 0.101 0.1275 0.121 0.0535 0.08 0.015 100.3797
PK20 0.297 8.222 0.100 0.009 87.772 2.827 0.027 0.396 0.058 0.087 -"00.704 -
OSlO 0.232 2.246 0.015 0.026 0.137 98.27 0.86 0.073 0.004 0.057 0.033 100.041
eS8 0.768 2.053 0.033 01.486 3.481 0.187 0.684 0.072 0.265 0.021 0.053 lOO.Q23
BS10 0.685 3.3468 0.051 0.046 0.162 03.6893 1.4& 0.303 0.1"6 0.337 0.134 0.046 100.3259
BSl0-2 0.678 2.044 0.011 0.032 93.116 3.016 0.4111 0.38 0.162 0.073 0.025 99.998
BSll 0.34 3.262 0.018 O.O? 0.046 93.62 1.132 0.434 0.262 0.342 0.07 0.06 99.815
BS12 0.402 2 0.01 0.022 0.13 87.692 3.29 3.04 1.617 1.147 0.476 0.248 0.085 0.036 99.997
BSI .. 0.lt8 1.12 0.003 0.006 0.011 90.28 5.32 2.081 Q.431 0."39 0.12 0.071 100

0.454333 2.942733 0.026857 0.035389 0.071571 92.2"892 2.553667 0.8402.... 0.«6667 0.3035 0.153222 0.07"929 0.072867 0.0265 100.2502
N.AVE 0.453 2.935 0.027 0.035 0.071 92.019 2.647 0.838 0."45 0.303 0.153 0.075 0.072 0.026 100.000 0.026

--_._-_.
6 ~.!!!!~!!!P.~~!!!-__ T___ 0.08 1.703 0.015 0.018 117.804 ~~34 0.116 0.016 0.012 --- 99.998

-~~.-_._-.--

PKI 0.017 2.056 o.oiii 0.02 97.818 0.063 0.007 -iiii.OOii
pR3 0.419~ -0:015 0.02" 97.534 -O:ies -o.«i8 -0:014 --- -0.023

._---
~--ioo

._... . -_.
0.003 0.052

PKII 0.01& 0.055 98.1'78 '0.305 0.06 0.012 0.029 '--100 -----_.
0.096 0.644 0.003

1.214 97.3 0.278 0.104 0.015 0.037
---

99.998
----

PKI2 0.128 0.007 0.022 0.893 --
PK13 0.351 0.711 0.005 0.014 0.262 97.64" 0.692 0.203 0.038 0.12 0.022 0.038 100
PK15 0.19 0.91 0.006 0.021 0.031 98.071 0.575 0.081 0.034 0.04" 0.022 0.015 100
PKI6 0."82 1.100 0.009 0.007 0.002 08.057 0.183 0.079 0.01" 0.043 99.985
PKI7 0.138 1.325 0.009 0.015 0.004 9&.2"& 0.101 0.038 0.01 0.023 99.999
PK20 0.812 1.957 0.011 0.028 0.041 98.868 0.403 0.019 0.029 0.016 0.017 100.001
PK21 0.602 0.644 0.012 0.003 0.111 98.197 0.318 0.068 0.02 0.02" 99.999

0.301182 1.265273 0.000818 0.017213 0.200286 01.81991 0.3011121 0.080213 0.0202 0.04 0.020333 0.026333 100.1006
N.AVE 0.301 1.264 0.010 0.017 0.200 07.713 0.3011 0.080 0.020 0.040 0.020 0.025 100.000 0.003

6 Kh8lampUrski UI 0.327 1.701 0.012 0.007 0.062 80.106 8.53 6.003 0.1l78 1.484 0.392 0.293 0.019 0.038 100.001
U2 0.266 1.187 0.009 0.019 0.053 81.267 8.11"1 5.929 0.185 1.164 0.213 0.157 0.017 ~!'97._.__ ..
sEe 1.21 0.009 0.01 7i.671 11.769 8.851 1.003 2.73 0.802 0.576 0.116 --0.01; ----

0.306 ~!!Q.OOI ----f--.--..
U3 0.166 1.11l6 0.011 0.01 ,.---,,-~~ 76.94 11.023 7.683 1.058 1.358 0.275 0.2 0.042 ---o.o«i JOO.002
SEa Q.461 ---r.213 -0:012 0.006 0.005 "82.iiii -i.Ua9 --5:m --o:m -----0:883 ---O:iiiQ1--0.127 ~o:Oi4 --0.000 ·"iiiio20 --~-----_ ...

U.. 0.164 0.89 0.006 0.01 0.067 80.991 10.789 4.945 0.726 0.927 0.262 0.168 0.028 --0:013 --iiii.iiOO ._._..__ .._...

U2 0."17 1.251 0.009 0.01 0,407 76.301 12.853 7.201 0.027 1.319 0.188 0.118 100.001
----

0.295 1.235286 0.009714 0.010143 0.0891"3 78.35229 10.41343 8.541286 1.018420 1."00 0.335857 0.234143 0.049167 0.0252 lOO.018i
-----~p.

--_.
N.AVE 0.295 1.235 0.010 0.010 0.089 78.338 10.412 6.640 1.018 1...09 0.336 0.23" 0.049 0.025 100:000 ._-- --0.142

....__ L-.
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Table 2. Crude Fiel~ Gas Composition

Number FIELD ZONE CO2 N2 He At H2 CH4 C2H8 C3H8 '·C4HIO n·C4HIO I·C6I-m n·C5H12 1·C6H14 n·C6H14 SUM aND. ""IllC'"

-1 -----rn _..-------
NOVO-PURPEISK BSIo-I 0.22 3.03 0.8 0.616 0.07 87.49 3.85 2.48 0.48 0.86 0.23 ---0:07 "--0.05 -'01.06&

BSIo-2 0.13 2.03 0.03 0.01 0.03 7UO 6.34 8.6 2.76 2.119 0.78 0.76 0.28 0.68 103.48
BSII 0.16 1.93 00.39 4.27 2.32 0.31 0.48 0.08 0.08 99.98
BS12 0.30 1.72 0.01 0.02 0.13 97.68 0.03 0.04 0.01 99.9.3

0.226 2.6276 0.213333 0.161687 0.078867 68.4376 4.486887 3.3526 1.18 1.403333 0.368667 0.38 0.123333 0.2<18867 103.2708
N.AVE 0.218 2.644 0.207 0.176 0.074 86.838 4.346 3.248 1.143 1.360 0.346 0.340 O.ttO 0.239 100.000 0.005

YARO VAKHTSNSKI BT6 0.11 0.60 83.01 7.40 2.06 0.68 0.61 3.04 C~ 100.10
BT13 0.63 0.02 81.14 7.06 3.16 0.611 0.81 4.S0 C~ 99,9
BT10 0.80 0.<1 82.24 8.37 3.24 0.46 0.63 4.26 06-6 100.6\
BTU 0.07 0.24 64.04 6.13 2.18 0.48 0.66 3.35 06-6 99:9

0.426 0.6376 83.0576 7.0876 2.88 0.&276 0.6 ·4.tt C~ 100.125
N.AVE 0.424480 0.6368211 82.06361 7.1177528 2.878404 0.626841 O.1iQ0261 4.104860 C6-6 100

F8Imlebaml Ul 0.1118 2.020 0.00II • 0.012 0.069 71.048 11.624 10.022 1.461 2.064 0.386 0.217 0.076 0.029 99.94
U2 O.:m 2.146 0.0106 0.1 0.0248 17.08 8.41 7.308 1.0113 U03 0.2Q8 0.228 0.1066 0.068 99.6546

0.868 2.087 0.01426 0.068 0.0418 74.613 10.017 11.7011 1.277 1.7236 0.342 0.2226 0.00076 0.0476 99.7073
N.AVE 0.8&7332 1.001230 0.014278 0.Olle1t4 0.04Ilta& 74.lIII434 10.03735 t.1lllBllO t.270&g4 1.127001 0.342806 o.:z221152 0.0D0II34 0.047596 100 O. 188!~2404

13 MlHelovallhlerakl BP8 0.4786 0.2604 0.02 0.0082 68.601 10.3107 11.0078 2.e:l1 4.&236 1.7014 1.664 0.0113 100.0766
IIcl,Doo40 0.6414 0.2608 0.0026 0.008 86.8708 8.0843 4.187 0.7446 1.1081 0.4002 0.4818 0.4638 102
FISKRAH- 0.3268 0.8038 0.008 0.0118 87.813 0.8330 10.8046 2.6008 4.0086 1.6873 1.6143 1.0026 108.991
BP3 0.06 1.7383 0.038 74.800II 13.8293 8.8610 0.U694 1.3124 0.3057 0.2382 0.2378 99.9799
BP4 2.47 0.0183 0.08 1.14 78.306 11.2673 4.3816 0.4620 0.68911 0.221 0.1204 0.1038 100.0501

0.n314 0.76184 0.0203 0 0.202 74.60104 10.6800 U4062 1.470&2 2.32608 o.eSI12 0.78174 0.64384 102.2770
N.AVE 0.768 0.736 0.020 0.000 0.286 72.037 10.346 0.036 1.447 2.274 0.881 0.784 0.632 100.000 0.237

4 KOMSOMOLSKI BPI·2 0.08 1.10 81.26 3.46 U 0.49 1.17 10.47 C6-C61 100
BPt 0.28 t.03 89.67 3.73 1.B2 0.47 0.62 2.47 99.99
BP2 0.33 0.0 88.88 . 4.05 2.08 0.65 0.76 2.68 100
BP3 0.848 1.084 00.502 3.294 1.463 0.484 0.581 1.U55 99.989
BP8 0.552 1.389 87.388 3.666 2.476 0.6764 0.839 2.071 100.0534

0.3776 1.1148 87.4078 3.878 1.0478 0.63388 0.768 4.0Il92 100.0066
N.AVE 0.378 1.116 87.4G2 3.ll78 1.047 0.634 0.768 4.08g 100.000 0.17<4

6 T8I8.llovakl B8 O.t 0.87 8&.2 0.84 11.48 3.67 6.28 1.78 1.44 0.44 0.24 100
0.14 1.02 n04 0.64 7.63 1.38 t.86 0.34 0.24 0.02 tOO

BPO 0.t1 0.68 87.68 10.49 to.16 3.13 4.69 1.61 U4 0.39 0.26 tOO
0.02 0.47 82.1 8.68 6.8 0.8 1.47 0.2t 0.16 0.02 99.63

BPIo-II 0.1 0.33 69.02 12.67 16.32 2.6 6.33 1.68 1.8t 0.38 0.21 100.01
0.00 0.42 70.28 13.16 11.38 1.06 2.83 0.38 0.39 0.07 100

BP14 0.1 0.89 62.33 10.66 14.04 2.84 8 1.61 t.45 0.37 0.19 99.97
0.04 0.76 72.91 t1.38 10.6 1.4 2.38 0.34 0.29 0.05 100.1

0.0876 0.84126 89.8776 10.74826 10.78376 2.07126 3.83626 0.06376 0.84 0.216 0.2225 100.075
N.AVE 0.087 0.841 80.826 10.738 10.714 2.070 3.833 U63 0.830 0.215 0.222 100.000 0.272
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,.' Table 2. Crude Fiet.as Composition •~bef FIELD ZONE CO2 N2 He AI H2 CH4 C21-18 C3H8 1·C4Hl0 n·C4Hl0 I-C6tm n·C6H12 1-C6H14 n-C6H14 SUM IcoND. Ml/BeM

9 Gubldnsld BP3 DO.S 3.68 0.91 0.68 0.35 3.08 C6-C81 gg:i4 -------_..

BP2 82.05 6.5 3.9 0.91 0.98 6.69 C6-C81 98.93
86.326 4.54 2.435 0.135 0.865 4.335 99.035

N.AVE 81.168 4.684 2.459 0.142 0.611 4,317 100.000 0.119..
7 SEB·Gubklnald BP7 87.05 6.93 0.68 1.16 0.2 3.76 98.68

BPI2 73.8 8.43 6.26 0.91 1.05 G.92 99.23
0.81 0.27 10.7 12.54 7.45 3.35 2.51 1.44 0.51 0.42 100.06
0.84 0.26 76.5 12.8 6.9 1.14 1.26 0.48 0.21 0.19 100.17

0.826 0.265 18.U625 G.925 4.1976 1.8026 1.2626 3.8916 0.39 0.305 100.4225
N.AVE 0.822 0.284 76.6311 9.683 4.777 1.196 1.241 3.881 0.388 0.304 100.000 0.214

Mol. WI. «.W7 68.123 68.123 72.16 72.16 86.177 68.177

NOTE: CONDENSATE RATE IS CALCULATED BY ASUMING REOOVERY ALL THE C3 PLUS COMPONENTS

~

\

" ·c,
o '''"":_'~. '

~
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Table 3. Crude Oil, Associate Gas and NGL Rate

• I iFIELD PRODUCTION RATE 1993
! 1 I

fiELD lOlL RATE IGAS RATE NGLJGAS INGL NOlE:

NO. IMTIY IscMIY MTIBCM MTN
1 I 0.9mi 0.1662 0.0951 0.01581
2 2.576i 1.154 0.0261 0.03001
3 I 0.17081 0.0287 0.026 ..0.0007IASSUME TlolE SAME GAS COMPOSIT10N AS 2

4 0.34911 0.5237 0.1741 0.09111
5 4.11951 1.4418 0.272 0.3922 AssuME 'THE RICH GAS COMPOSITION
6 . 1.01661 0.4066 0.142 0.05n
7 0.03181 0.0073 0.142 0.0010 IASSUME 'THE SAME GAS COMPOSIT10N AS 6

8 0.03691 0.0074 0.026 0.0002 ASSUME SAME AS 3

9 0.00071 0.0003 0.274 0.0001 ASSUME RICH GAS COMPOSITION
10 0.10621 0.0119 0.272 0.0032 ASSUME SAME AS 5

12 0.03781 0.0151 0.142 0.0021 ASSUME SAME AS 6

24 0.00361 0.0007 0.274 0.00021ASSuME SAME AS II

41 0.01521 0.0024 0.272 0.OOO7IASSUME SAME AS 5

I
TOTAL 9.44191 3.7661 0.5951

•

•
Page 1 of 6
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Table 3. Crude Oil, Associated Gas and NGL Rate

I I IFIELD PRODUCTION RATE 1994 1

i I

FIELD :OILRATE GAS RATE INGUGAS iNGL INO'TE:

NO. IMTIY \BCMIY IMTIBCM iMTN !
1 ! 0.81721 0.1675i 0.095: 0.01591
2 ! 2.3687 0.67031 0.0261 0.01741
3 I 0.1616 0.02711 0.0261 .0.0007 iASSUME THE SAME GAS COMPOsmON AS 2

4 i 0.458 0.59541 0.1741 0.1036i
5 I 3.728 1.75961 0.272! 0.47861ASSUME THE RICH GAS COMPOsmON

6 1.4 0.841 0.1421 0.11931
7 0.04 0.00691 0.142i 0.0010 iASSUME THE SAME GAS COMPOSITION AS 6

8 I 0.0274 0.0055i 0.0261 0.OOO1!ASSUME SAME AS 3

9 0.041 0.01791 0.2741 0.0049 iASSUME RICH GAS COMPOSlTlON
10 0.1726 0.01931 0.2721 0.0052IASSUME SAME AS 5

12 0.30981 0.12391 0.1421 0.01761ASSUME SAME AS 6

15 I 0.0243 0.00181 0.2741 0.0005 IASSUME SAME AS Q

24 0.0346 0.00691 0.2741 0.00191ASSUME SAME AS Q

40 0.0014 0.00021 0.272i 0.0001IASSUMESAMEASS
41 0.1109 0.05791 0.2721 0.0157 iASSUME SAME AS 5

I ! I
TOTAL 9.6955 4.30021 I 0.7826!

Page2of6
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Table 3. Crude Oil, Associated Gas and NGL Rate

• I IFIELD PRODUCTION RATE 1995

.-IELD lOlL RATE 'GAS RATE INGUGAS NGL NOTE:

NO. IMTN, IBCMIY MTIBCM MTN
1 ' 0.6925 0.1406 0.095 0.0134
2 2.1365 0.5299 0.026 0.0138
3 0.1529 0.0257 0.026 0.0007 ASSlME THE SAME GAS COMPOsmON AS 2

4 0.9554 1.242 0.174 0.2161
5 3.3032 2.1207 0.272 0.5768 ASSlME THE RICH GAS COMPOSITION

6 ,1.6934 1.3547 0.142 0.1924
7 0.0587 0.0079 0.142 0.0011 ASSI.UE THE SAME GAS COMPOSITION AS 6

8 0.0209 0.0042 0.026 0.0001 AS$UIIE SAME AS 3

9 0.1455 0.0707 0.274 0.0194 ASSl.UE RICH GAS COMPOSITION

10 0.2055 0.023 0.272 0.0063 ASSUME SAME AS 5

11 0.0198 0.0092 0.272 0.0025 ASSI.UE SAME AS 6

12 0.6863 0.4118 0.142 0.0585 ASSI.UE SAME AS 6

13 0.0101 0.0011 0.026 0.0000 ASSlME SAME AS 3

14 0.0097 0.0039 0.142 0.0006 ASSI.UE SAME AS 6

15 0.121 0.0092 0.274 0.0025 ASS!ME SAME AS"

24 0.0486 0.0097 0.274 0.0027 ASSI.UE SAME AS ..

29 0.0008 0.0002 0.272 0.0001 ASSUME SAME AS 5

40 0.0014 0.0016 0.272 0.0004 ASSUME SAME AS 5

41 0.882 0.5918 0.272 0.1610 ASSUME SAME AS 5

.OTALI 11.1442 6.5579 1.2682

•
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Table 3. Crude Oil, Associate Gas and NGL Rate

I I IFIELD PRODUCTION RATE 1996 I
I ! j I i

FIELD iOll RATE IGAS RATE NGLIGAS lNGl iNOlE:
NO. IMTN !BCMIY IMT/BCM MTIY

1 I 0.58951 0.12561 0.0951 0.01191

2 I 1.83111 0.4212! 0.026! 0.0110
3 0.1307 0.01311 0.026 .·0.0003IASSUME THE SAME GAS COMPOSITION AS 2

4 1.51n 1.973 0.1741 0.3433
5 2.9196 1.89nl 0.272 0.5162 ASSUME THE RICH GAS COMPOSITION

. 6 I . 1.8087 1.447 0.142 0.2055
7 0.0763 0.00851 0.142 0.0012 ASSUME THE SAME GAS COMPOSITION AS 6

8 0.0162 0.00321 0.026 0.0001 IASSUME SAME A~U
9 0.2324 0.1146 0.274 0.0314 ASSUME RICH GAS COMPOSITION

10 0.20481 0.0229 0.272 0.0062 ASSUME SAME AS 5

11 0.1027 0.048 0.272 0.0131 ASSUME SAME AS 5

12 1.13551 0.9084 0.142 0.1290 ASSUME SAME AS 6

13 0.0572 0.0069 0.237 0.0016
14 0.0554 0.0283 0.142 0.0040 ASSUME SAME AS 6

15 0.2531 0.0192 0.274 0.0053 ASSUME SAME AS SI

16 0.02971 0.0048 0.142 0.0007 ASSUME SAME AS 6

17 0.0036 0.0011 0.142 0.0002 ASSUME SAME AS 6

18 0.0072 0.0022 0.142 0.0003 ASSUME SAME AS 6

24 0.0644 0.0129 0.274 0.0035 ASSUME SAME AS SI

27 : 0.0027 0.0006 0.142 0.0001 ASSUME SAME AS 6

29 0.0076 0.0015 0.2721 0.0004 ASSUME SAME AS 5

40 I 0.00271 0.00031 0.272 0.0001 ASSUME SAME AS 5

41 1.4186 1.07251 0.2721 0.291"7 ASSUME SAME AS 5

I
TOTAL I 12.46741 8.1335! 1 1.5nOI

Page 40f 6
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Table 3. Crude Oil, Associated Gas and NGL Rate

I iFIELD PRODUCTION RATE 1997 I
I i I

FIELD lOlL RATE iGAS RATE INGUGAS NGL NOTE:

NO. IMTN !BCMIY IMT/BCM MTN
1 0.4982! 0.1096 0.095 0.0104
2 1.5104 0.1782i 0.026 0.0046
3 I 0.1079 0.0082 0.026 ·0.0002 ASSUME THE SAME GAS COMPOsmON AS 2

4 2.0617 2.7998 0.174 0.4872
5 2.56041 1.67961 0.272 0.4569 ASSUME THE RICH GAS COMPOsmON

.6 1.69331 1.38 0.142 0.1960
7 0.08781 0.00981 0.142 0.0014 ASSUME THE SAME GAS COMPOSI110N AS 6

8 0.0129 0.0026 0.026 0.0001 ASSUME SAME AS 3

9 0.2761 0.1524' 0.274 0.0418 ASSUME RICH GAS COMPOsmON

10 0.1758 0.0197 0.272 0.0054 ASSUME SAME AS 5

11 0.1859 o.osn 0.272 0.0239 ASSUME SAME AS 5

12 1.52671 1.3267 0.142 0.1884 ASSUME SAME AS 6

13 0.15681 0.0188 0.237 0.0045
14 0.13181 0.0659 0.142 0.0094 ASSUME SAME AS 6

15 0.4367 0.0332 0.274 0.0091 ASSUME SAME AS 8

16 0.14781 0.0236 0.142 0.0034 ASSUME SAME AS 6

17 0.0278 0.0111 0.142 0.0016 ASSUME SAME AS 6

18 0.0472 0.0189 0.142 0.0027 ASSUME SAME AS 8

20 0.0135 0.003 0.142 0.0004 ASSUME SAME AS 6

24 0.0628 0.0126 0.274 0.0035 ASSUME SAME AS 8

26 0.0091 0.0022 0.142 0.0003 ASSUME SAME AS 6

27 0.039 0.0094 0.142 0.0013 ASSUME SAME AS 6

29 0.0154 0.0031 0.272 0.0008 ASSUME SAME AS 5

31 0.0011 0.00031 0.272 0.0001 ASSUME SAME AS 5

33 0.001 0.00021 0.272 0.0001 ASSUME SAME AS 5

40 0.0307j 0.0034 0.272 0.0009 ASSUME SAME AS 5

41 2.4764 2.28821 0.272 0.6224 ASSUME SAME AS 5

TOTAL 14.2941 10.2482\ 2.0764

•
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Table 3. Crude Oil, Associated Gas and NGL Rate

I FIELD PRODUCTION RATE 1998- ! iI

- .
lELlJ iOIL RATE GAS RATE NGUGAS INGL

,
NOTE:

10. IMTN BCMN MTIBCM IMTN
1 0.4163 0.0941 0.095, 0.0089
2 1.239 0.054 0.026i 0.0014
3 0.0926 0.007 0.026~ 0.0002 ASSUME THE SAME GAS COMPOSIllON AS 2

4 2.54 3.68 0.174' 0.6403
5 2.2495 1.5432 0.2721 0.4198 ASSUME THE RICH GAS COMPOsmON

6 1.4812 . 1.1272 0.1421 0.1601
7 0.0916 0.0103 0.1421 0.0015 ASSUME THE SAME GAS COMPOS11l0N AS 6

8 0.0104 0.0021 0.026i 0.0001 ASSUME SAME AS 3

9 0.2737 0.162 0.2741 0.0444 ASSUME RICH GAS COUPOSlTlON

10 0.1447 0.0162 0.2721 0.0044 ASSUME SAME AS 5

11 0.2772 0.1369 0.2721 0.0372 ASSUME SAME AS 5

12 1.7591 1.4337 0.142 0.2036 ASSUME SAME AS 6

13 0.2736 0.0328 0.237 0.0078
14 0.2001 0.0856 0.142 0.0122 ASSUME SAME AS 6

15 0.6455 0:0491 0.274 0.0135 ASSUME SAME AS t

16 0.3009 0.0587 0.142 0.0083 ASSUME SAME AS 6

17 0.0482 0.0407 0.142 0.0058 ASSUME SAME AS IS

18 0.0743 0.0627 0.142 0.0089 ASSUME SAME AS IS

19 0.0189 0.0126 0.142 0.0018 ASSUME SAME AS 6

~o 0.0628 0.0139 0.142 0.0020 ASSUME SAME AS 6
I--

~
0.0027 0.0018 0.142 0.0003 ASSUME SAME AS II

~3 0.0054 0.0036 0.142 0.0005 ASSUME SAME AS 6

24 0.0533 0.0107 0.274 0.0029 ASSUME SAME AS II

26 0.025 0.006 0.142 0.0009 ASSUME SAME AS.

27 0.052 0.0124 0.142 0.0018 ASSUME SAME AS 6

28 0.0049 0.0011 0.142 0.0002 ASSUME SAME AS 6

29 0.002 0.004 0272 0.0011 ASSUME SAME AS 5

30 0.0036 0.0017 0.272 0.0005 ASSUME SAME AS 5

31 0.016 0.0168 0.272 0.0046 ASSUME SAME AS 5

33 0.0067 0.0011 0.272 0.0003 ASSUME SAME AS 5

37 0.0135 0.0061 0.272 0.0017 ASSUME SAME AS 5

40 0.0307 0.0034 0.272 0.0009 ASSUME SAME AS S

41 2.118 1.809 0.272 0.4920 ASSUME SAME AS S

TOTAL 14.5334 10.5005 2.0895

Page 60f 6
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FIGURES

FIGUR,E 1 RESERVOIRS IN PUR REGION
FIGURE 2 CXeMA (NGL PIPEUNE SCHEMATIC)
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... Energy Technology Innovation Project
".r ?J;:'/~........

Suite 914

•
1601 North Kent Street • Arlington, VA 22209 • Tel. (703) 528-4488 • Fax (703) 528-22S0

Bechtel Corporation, Prime Contractor

MEMORANDUM
November 19, 1993

TO: G/E, Samuel Schweitzer

FROM: ETIP, RobertJ. O'Brien ~~

SUBJECf: Trip Report - Russia, Natural Gas and Natural Gas Liquids Flaring Reduction
Environmental Project, Bechtel Job No. 21615-003-600
October 22, 1993 to November 6, 1993

•
COPY: NISfIF/EET, James Bever

GIE, Gordon Weynand
The World Bank, Roger Batstone and Selina Shum
USAIDIRET, Moscow, Tom Rishoi
USAIDIRETIIDEA, Moscow, Charles Moseley
NISfIFlEET, Edvard Markeset
NISfIF/EET/IDEA, Masood Malik
Bechtel, Hugh Van Hatten
ETIP, Frederick Karlson

•

1. INTRODUCTION

The subject study is being funded by USAID NISITFIEET through a Buy-In to R&DIE&I to
support the World Bank in preparation of a major loan to effectively utilize associated gas in
the Pur Region of Western Siberia.

The purpose of this trip was to assist World Bank in support of the Russian Partners
[pumeftegas. (pNG), Sibneftegaspererabotka (SNGP) and Gasprom] and Ruhrgas to prepare
the Terms of Reference (TOR) for certifying oil and associated gas reserves, associated gas
forecasts and the fmancial viability of PNG and its operations. An effort was also made to
determine the availability, source and cost, if any, of the basic data needed by the contractors
to perform the certification. The contractor, is to be of international repute and will be
selected by competitive bid.

1

A Program of the Office of Energy and Infrastructure,
Bureau for Research and Development

C.5. Agencv for International Develonmpnt



The certification process is the responsibility of the partners's Working Group and is •
necessary to support funding requirements for a possible joint venture project. The joint
venture would consist of Ruhrgas and the above named Russian partners and would collect
and process the associated gas presently being flared in the Pur Region and distribute the
resultant processed dry gas and NGL's for sale. This certification process is not part of the
Subject Project, ie the Bechtel Interim Feasibility Study for facility design and cost
deterininations. Support was provided, however, at the request of the World Bank to assist
in the preparation of Terms of Reference for the partners Certification Study.

The team preparing the TOR's during this trip was composed of K. Crowther (World Bank
Consultant), A. Gebauer and H. Lubben (Ruhrgas), A.S. Filin and L.I. Morozov (SNGP
consultants) and R.I. O'Brien (ETIP/Bechtel). Some team members were only engaged part
time in this effort.

2. EXECUTIVE SUMMARY

• Attended meetings with Mr. R. Kuzovatkin (Director of SmNllNP), Mr. A.
Lee (Deputy Director - Geology of PNG), British Petroleum Staff, Resources
Group report to the Working Group and USAID Mission/Moscow Staff.

• Assisted Resources Group in preparing the following documents which are
attached hereto:
1. Attachment 1; Terms of Reference, wCertification of the Natural Gas
Reserves and Production Forecasts of the Associated Gas in the Pur Region of
Western Siberiaw, draft dated 11/3/93;

2. Attachment 2; Terms of Reference, WDetermination of Purneftegas'
Financial Viability and Economic Assessment of its Operational and
Development Program in the Pur Region of Western Siberiaw, frrst draft dated
11/5/93; . "

3. Attachment 3; Report of the Resources Group to the Working Group, dated
November 2, 1993 with Time Schedule for certification attached;

4. Attachment 4; letter to Mr. A. Lee on outstanding issues for certification.

•

Based on information obtained on this trip, conclusions are as follows:

• Associated Gas Forecasts:

1
,!y~-~)
I~ J,,,,,"

_J'

• Additional operational information reveals more uncertainty in the
Associated Gas Forecasts.

2 •



•• smNllNP provided two significantly different forecasts to 1)
ETIPlBechtel (which maximizes short-term associated gas production)
and 2) Ruhrgas (which maximizes long-term gas production). Gas rates
provided to EI1PlBechtel are considerably higher in the next 5 to 10
years. One reason for these differences in forecasts is an empirically
applied change in pr04uction practices.

• Difficulty in funding has reduced PNG's development drilling program
for 1993 from a planned 400 to an actual 250 wells. This suggests
PNG may have difficulty in meeting associated gas forecasts for fields
on production and possibly a difficultly iilfunding development of new
fields.

• Operational information suggests one source of excess associated gas
production is very likely to be gas cap gas migrating behind casing (due
to poor primary cement) to oil zone perforations. Secondly, poor
pressure distribution, caused by ineffective water injection could be
causing extra quantities of solution gas to be liberated in the oil
reservoirs. Both conditions are correctable if funds are available to do
so. If measures were undertaken, associated gas production would be
reduced•

• • The above items further supWrt the need for the certification process
currently underway for associated gas and condensate gas reserves and
forecasts.

•

• Processed data for the certification process is likely to be available from
various sources such as SffiNllNP, PNG, Purneftegasgeologia etc. Special
core analyses, seismic data, certain reservoir fluid analyses, etc. are not
available and some routine basic data may be limited or difficult to obtain.
SffiNllNP can provide most processed data but requested Sl.0 million to do .
so, plus manpower costs. PNG can also provide most of the needed
information at no cost, if authorized by their Director General.

• The report of the Resources Group (RG) to the Working Group was made on
November 4 with the following results:

• Time schedule for the certification process was presented concluding in
March 1995. PNG insisted the certification be finished sooner.
Funding for the certification would be Ruhrgas 50% and Russian
Partners 50%. The World Bank is arranging a Japanese grant for the
Russian Partners share.

3



• The World Bank bid procedures are to be used for the request for bids
and selection of bidders for certification process. •

• The next Working Group and Resources Group meetings are scheduled
for November 18th to approve a) draft TOR for certification, b)
composition of RG members, and c) bidders short list, and to review
Financial TOR and certification Time Schedule. RG is to prepare a
budget for the certification study.

3. VISIT TO smERIAN SCIENTIFIC RESEARCH INSTITUTE FOR THE On.
INDUSTRY (SmNIlNP), TYUMEN, WESTERN SmERIA (OCTOBER 25-27)

• Discussions were held with Mr. R. I. Kuzovatkin, Director of SmNIINP, on the
availability, quality and cost, if any, of basic and processed data for use in the
certification of reserves and forecasts.

• SffiNIINP can provide some of the basic raw data and most of the processed data
required for certification. No inspection of the data was permitted. They advised
that any data not in their possession could be obtained.

• SffiNIINP'S requested fee to provide the data was $1.0 million. Professional
manpower provided by SffiNIINP would be at a cost of $500 to $1,000 per man-day. •

-
• It should be noted that the certifying contractor may not accept only processed data

and maps but will likely insist on raw data to verify processed information. It is
uncertain if all the raw basic data is available to SffiNIINP and if its quality is
adequate.

• The trip from Tyumen to Gubkinski was cancelled since the key contact, Mr. A. Lee,
was in Moscow and alternate contacts were not available. The team departed on
October 27 for Moscow to meet with Mr. Lee.

4. MEETING WITH :MR. ALEXEY A. LEE, PNG DEPUTY GENERAL DIRECTOR,
GEOLOGY, MOSCOW (OCTOBER 28)

• Discussions were held regarding certification basic data availability, quality and cost,
if any for certification purposes. Attending were Messrs. Crowther, Gebauer,
Morozov, Filin and O'Brien.

4 •



• • Mr. Lee advised that PNG can provide most of needed data, with or without cost, if
authorized by Mr. V. Ageev (Director General, PNG). Concurrence of
ROSKOMNEDRA may also be required and assistance for obtaining this concurrence

" should be solicited from the Ministry of Fuels and Energy.

• PNG can provide logs, structure and isopach maps, routine core data, access to core
materials at SmNIlNP, fluid analyses or generalized fluid analyses, fluid production
data, isobaric maps on a quarterly basis, well summaries, etc. Data for North
Gubkinski field (Joint Venture with GEOILBENT) may be limited. SmNllNP is
responsible for providing data to PNG but are presently about one year behind in
delivery.

• PNG sold data on South Kharampur field to British Petroleum to perform a feasibility
study for a possible joint venture project.

• , Certifying contractor should provide their own copying equipment and supplies for
collecting data in Gubkinsld.

• PNG can accommodate a Pre-Bid meeting in Gubkinsld and can provide presentations
by their technical experts for each major field.

• • Funding for PNG's drilling operations is a problem. In 1993, 400 wells were
scheduled to be drilled but due to limited funds, only 250 are now anticipated. The
target for 1994 is 250 wells but they could' fall short of this. Mr. Lee blamed falling
crude prices and difficulty in getting paid as causing this problem. PNG is being
forced to lay down rigs and layoff crews.

• PNG can provide most of the needed data, are willing to work with the contractor if
authorized to do so by Mr. Ageev and should be approached first to provide data at
no cost. Data which exists, but not in PNG's possession, can be requested from
SffiNllNP, Purn~ftegasgeologia,etc.

s. MEETING WITH BRITISH PETROLEUM (BP), MOSCOW (OCTOBER 29)

BP agreed to meet with Ken Crowther (World Bank Consultant) and Bob O'Brien (ETIP) to
discuss: A) data acquisition from PNG and their feasibility study of South Kharampur field,
and B) their workover efforts in Tarasov field. Representing BP were Smith Bobbit - BP
Exploration Representative in Moscow, and (via a conference call to London) Ian Brown 
Geologist and Dave Russell - Asset Manager, Russia.

•
A. BP's South Kharampur Field Development Feasibility Study

5
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• BP paid PNG $300,000 to $350,000 for basic and processed data and for •SffiNllNP's development feasibility study to conduct its own feasibility study.
PNG was free to give or sell the SffiNDNP study to a third party since they
had paid to have the report prepared.

• Core material in SffiNllNP's possession has been badly picked over and not
much remains. It was necesSary for PNG to facilitate BP access to cores with
SffiNIlNP.

• SffiNIlNP performs routine core analyses for PNG and then averages
measurements over one meter intervals, making it difficult to identify high
permeability streaks. No actual core plug measurements were available.
Little if any special core analyses were available.

• North Khararnpur production data is available only by cluster and not by
individual wells. GOR assigned to individual wells are averaged from the
clusters.

• Data gathering for South Khararnpur took BP's staff of 4 to 5 people, a total
of 3 weeks to obtain.

• BP suggested that the contractor collecting the data be familiar with Russia •data format and be very specific in what they request (Note: a contractor with
previous Russian experience would" be beneficial).

• BP noted a lack of sufficient core data, and no dynamic infonnation, reliable
reservoir fluid data or relative penneability data.

• . BP suggested that originally detennined oil and gas reserves (usually
determined by Pumeftegasgeologia) should be discounted by half.

• For future joint venture field development projects, it was suggested to collect
one's own reservoir fluid data. They also suspect numerous small faults are
present (as indicated by pressure distribution in Tarasov Field) but are not
shown on existing structure maps. They suggest re-shooting seismic (probably
requiring 3D) for joint venture projects.

• BP stated they made their South Kharampur study available to World Bank
(Note: It is believed only a draft copy of Volume 1 was made available but
not Volume 2 which contained maps, tables, and support data). It is suggested
the World Bank request a final copy of BP's report if they do not have it.

• Seismic data was not made available to BP and Pumeftegasgeologia refuses to
provide it. PNG would likely have to take legal action to obtain it. •if! 6



• B. Tarasov Field Workover Project

• It took BP six months to negotiate this contract.

• Primary casing cement jobs are very poor. In their workover efforts BP is
cementing off everything.

• When queried about probable source of excess associated gas production, BP
did not think the source was the Cenomanian, dry gas horizon since it is 1000
meters higher than the oil zones. The lowest zone beneath the oil horizons is
a gas cap and could be a source of excess gas production due to poor cement
jobs which are known to exist.

• BP thought the pressure distribution was not good throughout the Tarasov
field, Le., not sufficient water being injected and an ineffectual water flood.
The field is also at the bubble point and any pressure reduction will cause
solution gas to be liberated. PNG said they filter the injected water (river
water and produced water) but no fIlter facilities were apparent to BP. It is
suspected water injection may partially cease during the winter since buried
injection lines may freeze. Generally, there is only one injector for three
producers.

• • BP has a chartered flight provided py PNG every two weeks
(LondonlMoscow/Noyabrisk) which has extra space. They provided a copy of
their memo concerning the flight (attachment 5) and offered access to it.

•

6. MEETING WITH MR. R. I. KUZOVATKIN, DIRECTOR, SmNllNP, AT
RUHRGAS OFFICE, MOSCOW, NOVEMBER 2, 1993

• Three differing forecasts of associated gas have been provided by SIBNIINP to
Ruhrgas and ETIPlBechtel. This is a matter of concern and was discussed with Mr.
Kuzovatkin and R. J. O'Brien. The first forecast provided to Ruhrgas was based on
old information as stated by Mr. Revenko (SIBNIINP) at the Houston meeting in
September. The forecast provided by Mr. Revenko to ETIPlBechtel in July 1993
contains considerably higher rates than those subsequently provided to Ruhrgas by
Mr. Kurzovatkin following the Houston meeting.

• The comparison of the two most recent forecasts, for 20 fields presently on
production or planned for development by the end of 1995, is shown below. These
forecasts are for associated gas production at the separators before deducting own use,
losses, uneconomical streams, etc. Both estimates were provided by SffiNllNP and

7



are based on proven reserves for most fields although certain fields also contain •
probable reserves.

To ETIPlBechtel
To Ruhrgas
Difference

93
4.3
4.3
o

94 95 96
4.6 5.6 7.3
4.3 4.7 5.8
0.3 0.9 1.5

97 98
8.9 9.3
6.4 6.5
2.5 2.8

YEAR
BCMlYr
BCMlYr
BCMlYr

• .When asked why these forecasts coming from the same source are not similar, Mr.
Kuzovatkim stated the difference between the two forecasts was that the forecast
provided to ETIP/Bechtel maximizes the short-term production of associated (i.e.,
current production practices) whereas the forecast provided to Ruhrgas maximizes the
long-term production of associated (i.e., SffiNllNP applied an empirical adjustment to
reflect undefmed changes in production practices, which extend the depletion of
associated gas).

• The consequence of these two differing forecasts as provided by SffiNllNP is
additional uncertainty in the forecast of associated gas and reinforces the need for
certification of reserves and forecasts by an outside contractor.

7. PREPARATION OF TOR'S, RUHRGAS OmCE MOSCOW, OCTOBER 30
NOVEMBER 3

• The Resources Group prepared the following documents for the Russia-Environmental
Gas Utilization Investment Project. Copies of the documents are attached.

Draft TOR "Certification of the Natural Gas Reserves and Production
Forecasts of the Associated Gas in the Pur Region of Western Siberia," dated
November 3, 1993 (attachment 1).

First draft TOR "Determination of Purneftegas' Financial Viability and
Economic Assessment of its Operational and Development Program in the Pur
Region of Western Siberia," dated November 5, 1993 (attachment 2).

Report of the Resources Group to the Working Group, dated November 2,
1993, which included a preliminary time table/schedule for the complete
certification process (attachment 3).

8. RESOURCE GROUP MEETING WITH WORKING GROUP, RUHRGAS OFFICE
MOSCOW, NOVEMBER 4

•

•8
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•

•
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•

•

•

•

Workin~ Group Key Members: U. Scholer-Ruhrgas, V. Ageev-PNG, V.
Konyuchenko-SNGP, an observer from Gasprom. Mr. H. Wackman represented the
World Bank.

Resource Group: H. Lubben and A. Gebauer-Ruhrgas, K. Crowther-World Bank
. Consultant, R. J. Q'Brien-ETIPlBechtel, L. Morozov and A. Filin-SNGP consultants.
. ..

Professor Lubben presented the TOR's for Certification of Forecasts and Financial
Assessment and the Report to the Working Group dated November 2, 1993.
Comments on, and approval of, the TOR for certification (Item 1, attachment 3) were
requested for the next Resources Group meeting.

Members for the Resources Group (RG) was discussed (Item 2, attachment 3). The
RG recommended Mr. A. Lee (pNG) chair the group with H. Lubben as vice
chairman. Other members suggested by the Working Group were T. Pipa (Nipigas),

.K. Crowther (World Bank Consultant), V. Revenko (SmNllNP), L. MoroZQv (SNGP
Consultant), and a Gasprom member.

Cost of RG would be borne by each member's company, until the consortium is
formed, with the exception of outside experts from Nipigas and SmNllNP. No
decision was taken as to whom would pay their costs. (Note: With SIBNIINP trying
to obtain a contract to provide data and manpower for the certification, it would seem
they might be less than objective in RG matters relating to the certification process
Le., negotiations on cost for providing bemg basic data, selecting short list of
international and local contractors, bid evaluation, contractor selection, etc.)

Ruhrgas and World Bank agreed to proposed RG members but Mr. Ageevadvised
that Mr. Lee must be asked if he will accept the chairmanship, and other proposed
membe~ must also agree to serve.

Availability of certification data from PNG was discussed (Item 3, attachment 3), .
along with whether the data could be provided free to the certifying contractor. Mr.
Ageev suggested smNIINP or some other institution provide the data for a fee since
they were in difficult financial situations. He was also unsure if PNG had such data,
but Mr. Crowther advised they had most of the needed data. Mr. Ageev will look
into the matter and revert.

Mr. Scholer asked if PNG could provide field feasibility studies prepared by Western
companies. Mr. Ageev will check the contracts regarding release of the studies to
third parties.

Time schedule for Certification process was presented by K. Crowther (Item 6,
attachment 3). Mr. Ageev expressed concern about the time required (conclusion
3/95) and said it must be fInished sooner. A cost estimate to perform the certification

9



process was requested from RG. Funding for the study is to be 50% by Ruhrgas and •
50% by Russian partners. The latter is to be assisted with funding from a Japanese
grant, which is being arranged by the World Bank.

• . Mr. Ageev wants the Certification of Financial Validity and Economic Assessment
. Study to be performed earlier than shown on the schedule and that capital costs for
. field exploration and appraisal be inCluded. Mr. Scholer wants the study to include

costs for detennining economics but not sunk costs. Mr. Wachman sees the need for
SUGh data but suggested the cost of acquiring it need not be shared by Ruhrgas. No
firm decision was taken.

Mr. Scholer stated the Resources Certification Study is on the critical path for this
project and it should be progressed without delay.

The World Bank procedures for request for bids and selection of bidder is to be used.
. The World Bank will handle sending out the request for bids once the TOR is
approved by the Working Group and funding is fmalized.

Comments were invited on the short list for contractor for certification of resources
(Item 4, attachment 3). Firms need to be of international repute but can employ local
firms and experts. Attachment 3 of the certification TOR includes a list of Russian
experts for consideration. International and Russian contractors short list will be •
discussed at the next RG meeting in November.

• The next meeting of the Working Group is.set for November 18, 1993, and
tentatively the same date for the next Resources Group meeting. A letter was sent to
Mr. Lee outlining issues to be considered by RG for this next meeting, (attachment
4).

9. MEETING WITH CHARLES MOSELEY (IDEA), JIM WILSON
(USAIDIMOSCOW), ANDRES DOERNBERG (IDEA) AT USAID MISSION,
MOSCOW, NOVEMBER 5

• Van Hatten and O'Brien briefed USAID on status of their respective efforts in Russia
and discussed gas conservation, other possible alternatives for associated gas usage
and methods to assist the Russians in their energy sector.

'.10
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Attachment 1

Draft 11103/9304:01 PM

RUSSIA - ENVIRON1\fENTAL AND GAS UTILIZATION

INVESTMENT PROJECT

PURNEFTEGAS ASSOCIATED GAS RECOVERY PROGRAM

TERMS OF REFERENCE

CERTIFICAnON OF THE NATURAL GAS RESERVES

AND PRODUCTION FORECASTS

OF THE ASSOCIATED GAS

IN THE PUR REGION OF WESTERN STBERIA

BACKGROUND

1. The Government of Russia considers flaring of oil gas (i.e., associated gas and natural
gas liquids) to be a significant environmental and economic problem. Presently,
associated gas production for the Pur region is 4.3 Billion Cubic Meters (BCM) per year,
with half of this volume being flared. Predictions indicate flared volumes will more than
triple in the next five years. To mitigate this problem, the government has formulated an
investment program for increasing the level of utilization (i.e., collection efficienc.y) and
improving associated gas processing in the Pur region of Western Siberia. Consideration
by international and Russian entities for a project to utilize the associated gas produced
from the Pur region is currently being undertaken. This project is considering installing a
gas gathering system, gas processing plant(s), a distribution system for the natural gas
liquids and a tie-in line to Gasprom I s distribution system to export processed dry gas to
Germany.

2. In order to justify the large capital expenditures required to curtail the flaring and initiate
the processing of the associated natural gas and natural gas liquids, the quantities of these
resources must be determined and a twenty year production forecast of the associated gas
should be determined. A high degree of confidence in these values must exist before the
potential international financiers, including the World Bank and Ruhrgas can proceed
with the consideration of investment financing.



3. There are thirteen production associations
2

in the Tyumen area of Western Siberia. •
Purneftegas is the production association responsible for the oil and gas production in the
Pur Region of Western Siberia. Each production association is responsible for the oil and
gas production in their specific area. In addition, each of the oil production associations
is responsible for collecting "wet" gas in the field from initial separation facilities.
Sibneftegaspererabotka (SNGP) is .the state-owned enterprise charged with the
responsibility of taking delivery of the "wet" gas from the oil producing associations.
The "wet" gas is collected from the fields, SNGP is responsible for carrying out further
separation and delivering natural gas liquids (consisting primarily of propane, butane,
and pentane) to transport facilities, and the processed "dry" natural gas (defined as
predominantly methane and ethane), after compression, to Gazprom (the Russian gas
production and transmission concern).

5.

4. Purneftegas is currently responsible for the operations of approximately 20 different oil
fields in the Pur region. Twelve of these oil fields have been placed on production with
the first field (Novo-Purpeyskoye) commencing production in 1985. It is planned to
place the remaining 8 fields on production at various times through the year 1995. There
are approximately thirty additional fields which are projected to be placed on production
after 1995 ,however, these fields are not included in this study. A list of the fields to be
considered in this study is presented in Attachment I of this document.

Ruhrgas, a major gas company in Germany, is a potential investor in the project. As a •
first step, a Working Group has recently been formed consisting of Ruhrgas and the three
potential Russian partners; "Purneftegas, Sibneftegazpererabotka, and Gazprom". The
task of the Working Group is to conduct further investment studies utilizing this oil and
gas assessment and certification study.

OBJECTIVE: Oil and Gas Assessment Study

6. The economic viability of the proposed gas processing facilities is critically dependent
on the quantity and composition of feed gas. However, the data thus far provided to the
World Bank and Ruhrgas on the projected associated gas production rates in the region
are not sufficiently detailed to determine their reliability or for using as a basis for
justifying commitments for major investments in facilities to recover and process the gas
at this juncture. In order to minimize the economic risks relating to the uncertainties of
feed gas volume, it is essential that the oil and gas reserves, rate predictions and gas
composition be corroborated. This will entail an oil and gas assessment study of
producing fields using the available reservoir data and pressure-production statistics, oil
and associated gas reserves determinations and field development rehabilitation
programs, either prepared by Russian organizations or international oil companies. In
addition, this assessment study should include reservoir and field development plans of
each new major field to be placed on production through the year 1995. •
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7. The above oil and gas reserve assessment study would be carried out by a reservoir

engineering contractor of international reputation acceptable to the various lending
institutions providing the loan for the Russia - Environmental and Gas Utilization
Investment Project. This consultant would bring to bear their international experience
and state of the art reservoir engineering techniques, including reservoir modelling if
practical.

8. The financing of this study is expected to be jointly shared by Ruhrgas (50%) and the
Russian partners (50%) in the working group.

SCOPE OF WORK

9. This study will provide a clear understanding of the potential quantities, reserves and
annual rates and composition of associated gas and the natural gas liquids available to
sustain at least twenty years of associated gas production for use as feed stock to justify
the economics of downstream processing facilities.

10. It will focus on the short-medium and long term availability of associated gas and natural
gas liquids from the oil production of Purneftegas in the Pur Region of Western Siberia.
The availability of associated gas and natural gas liquids should include production from
the existing fields under current conditions, the potential for increased oil production
from the oil fields with improved reservoir management operations and production from
oil fields identified for development but ~e not on production at this time. This
assessment should focus on the total production of associated gas being utilized and
flared. Further, based on available information, prior studies, interviews with
Purneftegas, and other appropriate sources, the study will also focus on the availability
of significant new wet gas supplies from condensate fields to be developed. From initial
indications, the gas plant feed st::>ck will require the addition of gas from these
condensate reservoirs. Since wet gas deliverability , composition and reserves from
condensate reservoirs are of major significance, at least one of these reservoirs should be
reviewed in addition to the five fields already identified.

• ,
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11. There are a number of uncertainties associated with the future development of the oil

fields operated by Purneftegas in the Pur region of Western Siberia. The consultant will
be required to address several different oil field development scenarios resulting in
significantly different associated gas production forecasts. These developments would
range from 1) a base case where all future developments are carried out using the current .
production practices (Le. present methods of waterflood operations, continued
production of excess associated gas etc.), and 2) an optimum case for oil production and
gas utilization or conservation. Finally, 3) using technical risk analysis, a most likely
Case should be developed which would be a mixture of the current production practices
and the latest reservoir management practices.

12. There are twelve fields presently on production under the operation of Pumeftegas, and a
detailed reservoir study of each of these fields would result in a cost which would be
prohibitive. Furthermore eight additional fields are planned for development through
1995. Using the information supplied to the World Bank from the various organizations,
it has been determined that by studying three of the oil fields currently on production,
namely Tarasovskoye, Komsomolskoye, and Severo-Kharampurskoye, and two oil fields
that are to be brought on production in the near future, namely Yuzhno Kharampurskoye
and Severo Gubkinskoye, would result in approximately 80 percent of the projected
associated gas being covered in this study. Taking this into consideration, the consultant
will prepare a detailed reservoir engineering study on the above named five fields. A
brief description of each of these fields is listed on Attachments 2A through 2E. The
consultant will also perform a review or audit on the remaining fifteen fields resulting in
copfirmation of all the oil, associated natural gas and associated natural gas liquids
reserves. The gas condensate reservoir will also require a review by the consultant. By
incorporating the above information the consultant will prepare an oil and natural gas
production forecast and composition on a field basis and in total for the twenty fields in
question until the year 2020.

•

•
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RESERVOm. STIJDY OF
PURNEFTEGAS - OILFIELDS

IN THE
PUR REGION (WEST SmERIA)

BACKGROUND

1. Brief description of the field(s) to be studied in detail including:

a. Location
b. Overview of regional geology
c. Overview of field geology
d. Field history
e. Statistics on rates and cumulative production of oil, gas and water
f. Current operational plan/facilities.

•

•

2. Description of available data for use in the study:

a. Limited geophysical data"
b. Base map, structure maps and isopach maps, and sample cross-sections

showing depositional concept of layers
c. Cores for description (wells and length)
d. Wells logs (types)
e. Sample log suite
f. Core reports (routine and limited special)
g. Limited reservoir fluid analysis
h. Pressure tests and isobaric maps as a function of time
1. Well histories
J. Facility schematics
k. Production / Injection histories
1. Access to / participation of knowledgeable Russian geologists and

engineers
m. Economic factors including operating and capital costs for unit items.

J
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OBJECTIVES

1. Review the operators existing development plan and develop an optimum plan
of depletion of oil and gas for the 5 fields until the year 2020. This plan should
be based on the latest reservoir engineering techniques which considers available·
seismic, core, well production history and log data. Historical performance
should be studied in an attempt to quantify current drive mechanisms. Reservoir
simulation may also be used to study depletion scenarios. Complete modelling
of the reservoirs and history matching is not required since adequate data is
unlikely to be available. The depletion scenarios should be subjected to an
economic evaluation to determine the economic optimum plan of operation for
both oil and gas. This economic assessment should only consider the field
operations , terminating at the flange of the first stage oil and gas separator.
Bechtel Corporation has been commissioned to determine the downstream
economics of the gas gathering and processing systems. the economics should
be based on the associated gas price as obtained from the results of the Bechtel
Interim Feasibility Study.

•

2.

3.

Develop a common data base and surveillance plan for use in ensuring an
orderly collection and maintenance of the data necessary to properly operate the
field(s).

The possibility to provide training of participating Russian geologists and
engineers in the techniques used .during the study, is.to be considered. •

4. The oil and gas reserves for the previously identified 5 fields are to be
determined and certified, for the purpose of loan application, by the contractor
along with the forecasts of oil, associated gas, and condensate gas to year 2020.
This certification also includes a review and audit of the remaining 15 fields.

SCOPE OF WORK

1. Phase I
Collect available data and build a reservoir data base. Adjust work programs as
necessary.

2. Phase II
Review the operators geologic description for each of the 5 fields and revise as
necessary, commensurate with available data:
a. Lithologic review of cores
b. Seismic analysis, if available
c. Structural geology
d. Stratigraphic subdivjsion into genetic increments of strata
e. Petrophysical analysis •



• f.
g.
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Identification of fluid contacts and petrophysical cutoff values
Reservoir mapping of gross and effective thickness, porosity,
permeability and water saturation~ Calculate oil and gas-in-place.

•
3.

4.

Also compile I analyze reservoir data:

a. Describe reservoir fluids, type and distribution
b. Describe rock properties and assign distributions for capillary pressure,

relative permeability and rock compressibility.
c. Review core and log data to determine the degree of heterogeneity

within individual reservoir layers.
d. Review production I injection statistics, pressure measurements and well

histories for an understanding of field performance.
e. List or record any significant missing or lack of sufficient basic data

which effects or reduces the accuracy of the final study results.

Phase III

Build small scale or sectional models of the reservoir, if practical, to better
understand the effect of heterogeneity I layering within reservoir units. These
models may consist of radial (r-z) coning models, areal (x-y) models to describe
pattern sweep, or cross-section (x-z) models to describe fluid segregation I
layering effects on reservoir performance. One dimensional models (x) may be
used to determine the appropriate reservoir fluid description (compositional vs.
black oil).

Phase IV

Prepare reservoir engineering estimates of oil and gas forecasts based on the
latest reservoir engineering techniques. History match, if practi~al, avaihlble
data to identify current drive mechanisms I efficiency of water injection etc.

5. Phase V

Using the latest oil field technology, review operational practices and
alternatives. These might include:

a.
b.
c.
d.

. e.• f.

Alternative depletion rate sensitivities
Alternative well spacing policies
Alternative completion policies
Alternative injection pattern policies
Alternative recovery mechanisms
Alternative injection policies, such as lean gas re-injection, enriched gas
injection for miscible displacement etc.

t
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TIMING

8

Phase VI

Transfer results of study

a. Prepare detailed report.

b. Provide any computer files and other materials to client.

•

Any time constraints would need to be specified. These, in turn, may affect what truly
can be accomplished with respect to the Scope of Work. What is shown above as
Phases I - VI represents. approximately 6-12 months effort in total. This. however.
could be impacted by the time for meetings and approvals by the clients. As you are
aware. communication difficulties can significantly slow down the expected pace of a
project.

The bidder on the project is expected to submit a critical path diagram showing the
project schedule.

RESOURCES

An organization chart is to be submitted showing the manner in which the project
would be staffed. Curriculum vitae are to be furnished for each member of the team.
Information on the overall resources of the company (e.g.: type of software programs
available. etc.).

The use of a Russian consulting firm specializing in the field of oil and gas assessment
should be considered at the discretion of the consultant on a sub-contracting basis. Such
a Russian firm, to provide local expertise. is to be encouraged and will be viewed
favorably in the selection process.

A list of Russian consulting firms or institutions is shown in Attachment 3 for the
consideration of the bidder. Local assistance in this study need not be limited to this
list.

•

•
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• OTHER INFORMATION

The bidder is asked to provide background on his company and a description of other work
which he has performed similar to the proposed project and specifically identify any Russian
experience to date.

REVIEW MEETINGS

15. The contractor will have two review meetings:

i) First meeting will be held in Moscow after the collection and the analysis of the data
(phase I + II) by the contractor to ensure that the essential data has been obtained to
complete the tasks, and to identify the methods to be used in the study. Following the
review, the approval of the Working Group must be obtained before proceeding to the
next phase.

ii) The Final review meeting will be held in Moscow on completion of the draft final
report. A review of the study and its results will be presented by the Contractor.
The final report will be issued immediately following this final meeting.

•

•
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TABLE OF OPERATED OIL FIELDS

ATTACHMENT! •

1. Novo-Purpeyskoye
2. Barsukovskoye
3. *Tarasovskoye
4. Verkhne - Purpeyskoye
S. *Komsomolskoye
6. *Kharampurskoye
7. Ust-Kharampurskoye
8. Zapadno - Purpeyskoye
9. Severo - Tarasovskoye
10. Gubkinskoye
11. Prisklonovoye
12. "*Yuzhno - Kharampurskoye
13. Izvestinskoye
14. *Severo - Gubkinskoye
15. Severo - Komsomolskoye
16. Severo - Aivasedopurovskoye
17. Festivalnoye
18. Vostochno - Tarkosalinskoye
19. Zapadno - Tarkosalinskoye
20 Meretoyakhinskoye

'" Fields to be studied in detail.

1985
1986
1986
1987
1988
1990
1990
1995
1992
1992
1993
1994
1993
1993
1994
1994
1995
1995
1995
1995

•

•
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Tarasovskoye
AITACHMENT 2A

Discovery date
Location:

1975
45 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

131 Million Tonnes

18BCM
22BCM

Major Oil Horizon Parameters

•

•

Zone
Area
Reserves
Density
Temperature
Depth

~fajor Gas Cap

Zone
Gas Reserves
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors
Gas Lift

BIO-B11
22325.5 hectares
47.8 Million Tonnes
0.82 oil
80 deg C
2498 meters

BIO-B11
18 BCM
2498 meters

1986
4705 Thousand Tonnes
21 %
18540 Thousand Cubic Meters
28232 Thousand Tonnes
842 wells (600 active)
296 wells (188 active)
309 wells
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Komsomolskoye
ATTACHMENT2B •

Discovery date
Location:

1966
105 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

121 Million Tonnes

22.4 BCM
8.9 BCM

Major Oil Horizon Parameters

}

Zone
Area
Reserves
Density
Temperature
Depth

Major Gas Cap

Zone
Gas Reserves
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors
Gas Lift

,f:;'-""~

l
jp""'"

B6
5609.0 hectares
44.9 Million Tonnes
0.843
70 deg C
2308 meters

B6
4.7 BCM
2300 meters

1988
381 Thousand Tonnes
24 %
1388 Thousand Cubic Meters
1728 Thousand Tonnes
181 wells (155 active)
9 wens (8 active)
120 wells

•

•
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Kharampurskoye
ATTACHMENT 2C

Discovery date
Location:

1979
120 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

99 Million Tonnes

2.1 HCM
23.5 HCM

Major Oil Horizon Parameters

•

•

Zone
Area
Reserves
Density
Temperature
Depth

Major Gas Cap

Zone
Gas Reserves
Specific Gravity
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors

HI
19975.0 hectares
35.6 Million Tonnes
0.819 oil
85 deg C
2847 meters

K16
2.1 BCM
0.567
1728 meters

1990
423.8 Thousand Tonnes
5%
634 Thousand Cubic Meters
728 Thousand Tonnes
25 wells (23 active)
5 wells (4 active)
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Yuzhno-Kbarampurskoye
ATIACHMENT 2D •

Discovery date
Location:

1979
120 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

Major Gas Cap

'Zone
Gas Reserves
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors
Gas Lift

69 Million Tonnes

1.6 BCM
23BCM

B6
4.7 BCM
2300 meters

1988
381 Thousand Tonnes
24 % -
1388 Thousand Cubic Meters
1728 Thousand Tonnes
181 wells (155 active)
9 wells (8 active)
120 wells

•

'.
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Severo-Gubkinskoye
ATTACHMENT2E

Discovery date
Location:

1980
60 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

28.1 Million Tonnes

37.4 BCM
4.4 BCM

Major Oil Horizon Parameters

Zone B8 BI0
Area 2032.0 2998.0 hectares
Reserves 13.6 9.5 Million Tonnes
Density 0.831 0.832 grams per cub.centimetres
Temperature 71 71 deg C

• Depth 2130 2470 meters

Major Gas Cap

Zone B7 BI0
Gas Reserves 20.7 14.7 BCM
Depth 2265 2410 meters

Production History

Start 1993
1992 Oil Prod. n.a. Thousand Tonnes
Water Cut n.a.
1992 Water Inj. n.a. Thousand Cubic Meters
Cum Oil To 1-1-93 n.a. Thousand Tonnes
Oil Producers n.a. wells ( n.a. )
Water Injectors n.a. wells ( n.a. active)

•
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Attachment 3 •

All Russia geological institute of oil (VNIGNI}

Russia, 105812 Moscow, Entuziastov 36

tel 273-47-17

fax 273-55-38

Vladimir Ilyich Poroskun

Ph.D. of Geological-Mineralogical Sciences

Chief of oil and gas reserves evaluation department

Engaged in: oil and gas reserves evaluation methods and estimate characteristics development.

Russian Federation State Committee Expert on oil reserves. A member of Central Committee on

reserves "ROSCOMNEDRA". Participated in oil and gas reserves estimate in Tyumen province •

of West Siberia. Has international experience of evaluation of resources (worked in Afghanistan,

Ethiopia, Yemen).

Institute of Geology and Combustible Production Resources (IGIRGI)

Russia, 117312 Moscow, Fersman street 50

tel (095) 124-95-00

fax 129-41-07

Michael Vasil'yevich Korzh

Prof. of Geol.-Miner. Sciences
Head of Paleogeographic Laboratory for Oil and Gas Regions

A specialist in lithography, paleogeography of sediment basins.

•
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Attachment 2

1
First Draft 11105193 02:48 PM

RUSSIA - ENVIRONMENTAL AND GAS UTILIZATION

INVESTMENT PROJECT

PVRNEFTEGAS ASSOCIATED GAS RECOVERY PROGRAM

TERMS OF REFERENCE

DETERMINATION OF PPRNEFTEGAS'

FINANCIAL VIABILITY AND ECONOMIC ASSESSMENT

OF ITS OPERATIONAL AND DEVEWPMENT PROGRAM

IN THE PUR REGION OF WESTERN SmERIA

The Government of Russia considers flaring of oil gas (Le., associated gas and natural
gas liquids) to be a significant environmental and economic problem. To mitigate this
problem, the government has formulated an investment program for increasing the level
of utilization (Le., collection efficiency) and improving associated gas processing in the
Pur region of Western Siberia. Presently, associated gas production for the Pur region is
4.3 Billion Cubic Meters (BCM) per year, with half of this volume being flared.
Predictions indicate flared volumes will more than triple in the next five years.
Consideration by international and Russian entities for a project to utilize the associated
gas produced from the Pur region is currently being undertaken. This project would
include a gas gathering system, gas processing plant(s), a distribution system for the
natural gas liquids and a tie-in line to Gasprom's distribution system to export processed
dry gas to Germany.

In order to justify the large capital expenditures required to curtail the flaring and
initiate the processing of the associated natural gas and natural gas liquids, it was
necessary to certify associated gas production forecasts and composition for a twenty
year period. These certfied reserves and forecasts are available to support potential
international lending institutions and investors, including the World Bank and RUhrgas,
for consideration in investment financing. A financial analysis of Purneftegas and its
operation is to be undertaken. Based. on the resource determinations, a financial analysis
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is required to confirm Purneftegast ability to fund the capital expenditures and operating
and maintenance expenditures to 1) continue operation of those fields presently on
production and 2) to place on production those fields which have been selected for
development through the year 1995.

3; There are thirteen production associations in the Tyumen Oblast area of Western Siberia.
Pumeftegas is the production association responsible for the oil and gas production in the
pur Region of Western Siberia. Each production association is responsible for the oil and
gas production in its specific area. In addition, each of the oil production associations is
responsible for collecting ·wet· gas in the field from initial separation facilities.
Sibneftegaspererabotka (SNGP) is the state-owned enterprise charged with the
responsibility of taking delivery of the Wwet· gas from the oil producing associations.
The ·wetWgas is collected from the fields and SNGP is responsible for carrying out
further separation or processing and delivering natural gas liquids to transport facilities,
and the processed Wdry· natural gas, after compression, to Gazprom (the Russian gas
production and transmission concern).

•

4. Pumeftegas is currently responsible for the operation of approximately 20 oil fields in
the Pur region. Twelve of these oil fields have been placed on production with the first
field (Novo-Purpeyskoye) commencing production in 1985. It is planned to place the
remaining 8 fields on production at various times through the year 1995. There are
approximately thirty additional fields wh~ch are projected to be placed on production
after 1995 ,however, these fields are not included in this study. A list of the fields to be
considered in this study is presented in Attachment I of this document.

•
5. Ruhrgas, a major gas company in Germany, is a potential investor in the project. As a

first step, a Working Group has recently been formed consisting of Ruhrgas and the three
potential Russian partners; ·Pumeftegas, Sibneftegazpererabotka, and Gazpromw

• The
task of the Working Group is to conduct further investment studies utilizing the
resources and forecasts provided from the previous resources certification study. .

OBJECTIVE: Financial Analyses of Purneftegas and its Operations

6. A study of the associated gas and condensate forecasts was performed to certify these
resources. The presently producing fields were investigated and also each new major
field to be placed on production through the year 1995. Economic assessments should be
made for each of the 20 fields on production or to be placed on production through the
year 1995. Furthermore, a financial assessment of Purneftegas is required along with its
ability to fund future investments necessary to provide the needed associated gas streams
to serve as feed supply to the Gas Processing Plants.

•
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7. The above financial analyses would be carried out by a financial consultant or firm of

international reputation acceptable to the various lending institutions and investors
providing the finance for the Russia - Environmental and Gas Utilization Investment
Project. This consultant would bring to bear its considerable international experience and .
expertise in project financing and economic assesssments.

8. The financing of this study is expected to be jointly shared by Ruhrgas (50%) and the
Russian partners (50%) in the working group.

SCOPE OF WORK

9. This project will review the financial viability of Purneftegas and its ability to provide
the required investment over a twenty year period to sustain an associated gas
production, that would justify the economics of downstream processing facilities. The
contractor will further examine the economic feasibility of various investment packages
and prepare twenty year cash flow projections for Purneftegas's operations. In addition
the contractor will ascertain the availability of the financial arrangements necessary.

10. There are a number of uncertainties associated with the future development of the oil
fields operated by Purneftegas in the Pur region of Western Siberia. The consultant will
be required to assess the economic viabili~y of several different oil field development
scenarios resulting in different associated gas production forecasts. These developments
as provided from a reserves certification study will range from 1) a base case where all
future developments are carried out using the current production practices (Le. present
waterflood operations, continued production of excess associated gas etc.), and 2) an
optimum case for oil production and gas utilization or conservation. Finally based on
technical risk analysis, a most likely case will be provided which is a mixture of the
current production practices and the latest reservoir management practices. Economic
analysis of each scenario is to be performed. Associated gas will be considered up.to the
point of the field separators where the gas is transferred to the gas gathering system for
the gas processing plant(s).

11. There are twelve fields presently on production under the operation of Purneftegas. Eight
additional fields are planned for development through 1995. Three major oil fields
currently on production are Tarasovskoye, Komsomolskoye, and Severo
Kharampurskoye. Two additional oil fields are to be brought on production in the near
future, namely Yuzhno-Kharampurskoye and Severo-Gubkinskoye. These five fields
result in approximately 80 percent of the projected associated gas being covered in this
study. The consultant is to prepare a detailed economic analysis of each of these five
fields. A brief description of these fields is listed on Attachments 2A through 2E. The
consultant will also perform economic assessments on the remaining fifteen fields. A gas
condensate reservoir will also require review and economic analysis by.the consultant.

j
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FINANCIAL ANALYSIS

13: This study will assess the financial results generated by the combined economic
assessment of all Pumeftegas operated fields, and the overall, long term financial
viability of Pumeftegas. In particular, working with the staff and management of
Pumeftegas, the consultant will prepare to the extent feasible, detailed income
s~tements, balance sheets, and source and application of funds statements. These
fmancial statements should present Pumeftegas' fmancial results for the preceding three
years, (1991 to 1993) and forecasts for a twenty year period. The financial projections
should be prepared so that the impact of the proposed Russia-Environmental Investment
Project can clearly be distinguished from Pumeftegas' ongoing operations. The
consultant should also prepare detailed income, balance sheets, and flow of fund
statements for the project itself, paying special attention to the costs of essential inputs
from them, debt servicing requirements, and revenues generated from the sale of wet gas
to the gas processing project. The wet gas price into the processing plant will be obtained
from the Bechtel Interim.Feasibility Study.The financial analysis should be prepared on
the basis of both prevailing local prices for inputs and outputs, as well as on the
prevailing world market prices.

•

•

•
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• Procedure

1. Phase I

Collect and review available financial data, detailed income statements, balance
sheets ~d source and application of funds statements. Some information and
analysis is available from the World Bank. Capital and expense data on each
field will be provided from the Resource Certification Study and should be
reviewed and supplemented as necessary.

2. Phase IT

Perform an economic analysis of the development plan based on forecasts 1)
under current production practices and 2) utilising the latest reservoir
management techniques as provided from the Resources Certification Study.

a. Review facility designs where necessary for each alternative and review
estimated capital and operating costs from Certification Study and other
relevant studies.

• b. Prepare cash flow analysis of each alternative including appropriate
taxation and transportation costs. Perform sensitivity analysis to
fluctuations in recovery, rate of recovery, oil and gas pricing,
investment costs, transportation costs.

•

c. Select optimum plan of depletion based on economic analysis.

3. Phase m

Submit results of study

a. Prepare detailed report and present to client.

b. Provide any computer files and other materials to client.

TIMING

Any time constraints would need to be specified. These, in tum, may affect what truly
can be accomplished with respect to the Scope of Work. Phases I - III repre~nt

approximately 2-4 months of effort. This, however, could be impacted by the time for
meetings and approvals by the clients. As you are aware, communication difficulties
can significantly slow down the expected pace of a project.
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The bidder on the project is expected to submit a critical path diagram showing the •
project schedule.

RESOURCES

An organization chart is to be submitted showing the manner in which the project
would be staffed. Curriculum vitae are to be furnished for each member of the team.
information on the overall resources of the company (e.g.: type of software programs
available, etc.).

OTHER INFORMATION

The bidder is asked to provide background on his company and a description of other work
which he has performed similar to the proposed project and specifically identify any Russian
experience to date.

REVIEW MEETINGS

15. The contractor will have two review meetings:

i) First meeting will be held in Moscow after the collection and the analysis of the data
(phase I) by the contractor to ensure that the essential data has been obtained to
complete the tasks, and to identify the methods to be used in the study. Following the
review, the approval of the Working Group must be obtained before proceeding to the
next phase.

ii) The final review meeting will be held in Moscow to present the final results,
following the completion of the final draft report.

•

•
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TABLE OF OPERATED OIL FIELDS

AITACHMENT 1

1. Novo-Purpeyskoye 1985
2. Barsukovskoye 1986
3. *Tarasovskoye 1986
4. Verkhne - Purpeyskoye 1987
s. *Komsomolskoye 1988
6. *Kharampurskoye 1990
7. Ust-Kharampurskoye 1990
8. Zapadno - Purpeyskoye 1995
9. Severo - Tarasovskoye 1992
10. Gubkinskoye 1992
11. Prisklonovoye 1993
12. *Yuzhno - Kharampurskoye 1994
13. Izvestinskoye 1993
14. *Severo - Gubkinskoye 1993
15. Severo - Kornsomolskoye 1994
16. Severo - Aivasedopurovskoye 1994• 17. Festivalnoye 1995
18. Vostochno - Tarkosalinskoye 1995
19. zapadno - Tarkosalinskoye 1995
20 Meretoyakhinskoye 1995

* Fields to.be studied in detail.

•
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Tarasovskoye
ATIACHMENT2A •

Discovery date
Location:

1975
45 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

131 Million Tonnes

18BCM
22BCM

Major on Horizon Parameters

Zone
Area
Reserves
Density
Temperature
Depth

Major Gas Cap

Zone
Gas Reserves
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors
Gas Lift

B1Q-Bll
22325.5 hectares
47.8 Million Tonnes
0.82 oil
80 deg C
2498 meters

BIQ-Bll
18BCM
2498 meters

1986
4705 Thousand Tonnes
21 %
18540 Thousand Cubic Meters
28232 Thousand Tonnes
842 wells (600 active)
296 wells (188 active)
309 wells

•

•
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KOIDSomolskoye
ATTACHMENT2B

Discovery date
Location:

1966
105 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

121 Million Tonnes

22.4 BeM
8.9 BCM

Major Oil Horizon Parameters

•

Zone
Area
Reserves
Density
Temperature
Depth

Major Gas Cap

Zone
Gas Reserves
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors
Gas Lift

B6
5609.0 hectares
44.9 Million Tonnes
0.843
70 deg C
2308 meters

B6
4.7 BCM
2300 meters

1988
381 Thousand Tonnes
24 %
1388 Thousand Cubic Meters
1728 Thousand Tonnes
181 wells (155 active)
9 wells (8 active)
120 wells

J
1
l
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Kharampurskoye
ATTACHMENT2C •

Discovery date
Location:

1979
120 Kms from Tarko-Sale

Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

99 Million Tonnes

2.1 BCM
23.5 BCM

Major Oil Horizon Parameters

Zone
Area
Reserves
Density
Temperature
Depth

Major Gas Cap

Zone
Gas Reserves
Specific Gravity
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors

HI
19975.0 hectares
35.6 Million Tonnes
0.819 oil
85 deg C
2847 meters

K16
2.1 BCM
0.567
1728 meters

1990
423.8 Thousand Tonnes
5%
634 Thousand Cubic Meters
728 Thousand Tonnes
25 wells (23 active)
5 wells (4 active)

•

•
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Yuzhno-KharampurskQye
ATIACHMENT2E

Discovery date
Location:

1979
120 Kms from Tarko-Sale

Remaining Recoverable Reserves

•

.

•

Oil
Associated Gas

Gas cap
Solution

Major Gas Cap

Zone
Gas Reserves
Depth

Production History

Start
1992 Oil Prod.
Water Cut
1992 Water Inj.
Cum Oil To 1-1-93
Oil Producers
Water Injectors
Gas Lift

69 Million Tonnes

1.6 BCM
23BCM

B6
4.7 BCM
2300 meters

1988
381 Thousand Tonnes
24 %
1388 Thousand Cubic Meters
1728 Thousand Tonnes
181 wells (155 active)
9 wells (8 active)
120 wells
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Severo-Gubkinskoye
ATTACHMENT 2E •

Discovery date
Location:

1980
60 Kms from Tarko-Sale

.Remaining Recoverable Reserves

Oil
Associated Gas

Gas cap
Solution

28.1 Million Tonnes

37.4 BCM
4.4 BCM

Major Oil Horizon Parameters

Zone
Area
Reserves
Density
Temperature
Depth

Major Gas Cap

Zone
Gas Reserves
Depth

Production History

B8
2032.0
13.6
0.831
71
2130

B7
20.7
2265

B10
2998.0 hectares
9.5 Million Tonnes
0.832 grams per cub.centimetres
71 deg C
2470 meters

B10
14.7 BCM
2410 meters

•

Sturt 1993
1992 Oil Prod. n.a.
Water Cut n.a.
1992 Water Inj. n.a.
Cum Oil To 1-1-93 n.a.
Oil Producers n.a.
Water Injectors n.a.

Thousand Tonnes

Thousand Cubic Meters
Thousand Tonnes
wells ( n.a. )
wells ( n.a. active)

••
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Attachment 3
November 2, 1993

Moscow 2-11-93

Report of the Resource Group to the \Vorking Group

As a result of its meeting on Nov.l and 2 in Moscow the Resource Group consisting of
Messrs. K. H. Crowther (World Bank consultant), R. J. O'Brien (Bechtel), H. Lubben and A.
Gebauer (Ruhrgas), R. 1. Kuzovatkin (SibNIINP, part-time), and L. 1. Morozovand A. S.
Filin (petro-Russ, for SNGP, part-time) presents the following report.

1) The Resource Group has drafted the

Terms of Reference (TOR) Certification of Oil and Gas Reserves and Production
Forecasts of the Associated Gas in the Pur Region of \Vestern Siberia,

which are attached to this report. This TOR will be distributed in the bidding procedure to
the suitable Reservoir Engineering Contractors selected under item 4. With the consent of
Ruhrgas, the Resource Group suggests that the recent study prepared by SibNIINP for
Ruhrgas be made available to the successful bidder.

Approval of the TOR by the Working Group. is requested at its earliest convenience.

2) The Resource Group proposes the appointment of a Chairman of the Resource Group to
orderly facilitate further work. It is proposed

Mr. A. A. Lee (purneftegas)

takes this position. It is further proposed

Mr. H. Lubben (Ruhrgas)

acts as his deputy chairman.

Members of the Resource Group are also

Mrs. T.S. Pipa (NIPIGaspererabotka)
Mr. K. H. Crowther (World Bank)

. Mr. Y.M. Revenko (SibNIINP)
Mr. L.I. Morosov (SNGP)
Mr. N.N. (Gasprom)

/ 1
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Unless no other location is preferred Ruhrgas invites the Resource Group to hold their
meetings in Ruhrgas' office in Moscow.

. Approval of these appointments by the Working Group is requested at its earliest
convemence.

3) The Resource Group feels strongly that full availability of data for the Reservoir
Engineering Study has to be guaranteed by Pumeftegas on a no-eost basis. Purneftegas
should also facilitate access to and availability of data which are needed for the study and
which may be stored in the files of other organizations.

Pumeftegas is asked to supply the Resource Group with all existing relevant studies of
Russian (SibNIINP, Petro-Russ, etc.) and foreign (BP, CONOCO, Benton, etc.) expert
organizations. The availability of these studies will save time and cost.

The Resource Group is of the opinion that the bidding procedure can only commence when
the availibility of the aforementioned data has been assured.

4) The World Bank and Ruhrgas will prepare the letter requesting bids for the Certification of
.Oil and Gas Reserves, and Production Forecasts of Associated Gas Study from the
following short list of reputable internation~ consultants which have been selected by the
Resource Group.

- DeGolyer & McNaughton (USA)
- Gaffney, Cline & Associates (UK, USA, Canada)
- Franlab (France)
- lntera (USA, Canada, UK)
- Scientific Software (USA, Canada, UK)
- Simon ERC (UK).

It is intented to follow the bid procedures currently employed by the World Bank.
Once the confirmation of the funding of phases I and II of the TOR is assured requests for
bids will be submitted.

5) We are investigating the sources of Russian firms providing expertise in the field of oil and
gas assessment. The bid document will include a suggested list of such firms. The potential
contractor will be encouraged to use these services at his discretion.

6) A preliminary time schedule for the project is attached to this report.

Attachments

_..J .0
f

•

•

•
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Attachment 4

November 3, 1993

Mr. A.A. Lee, Deputy General Director by Geology
Pllmeftegas Production Association
626729 Tyumen Province, Purovsky Region
Gubinsky Town
Russia'

Dear Mr. Lee

Re: Russia-Environmental And Gas Utilization Project

The Resource Group of the Associated Gas Project has met during the last week in Moscow.
Unfortunately you could not attend the meetings and therefore we felt it appropriate to inform
you of the progress of the group.

In absence we recommended to the Working Group that you be appointed as Chairman of the
Resource Group. It is hoped you will accept this_and I look forward to working with you on
this project in good spirit.

Please find attached to this letter, copies of the documents prepared and delivered to the
working group. A brief summary of the important matters addressed over the last week is
presented below:

1) Approval of the Technical Terms of Reference (TOR) for the Engineering Study by the
Working Group.

2) Assurance of the necessary funds for the StUdy by the World Bank and Ruhrgas.

3) Assurance of data availability by Purneftegas. As this item is of major importance we
would appreciate your response to our request as soon as possible.

4) Preparation ofletters regarding contractors to bid for the Reservoir Study. The World
Bank will draft a letter and circulate it through Pumeftegas and Ruhrgas for their
respective approval. It is planned to have this letter sent out by January, 1994.



..

5) Meeting of the Resource Group at your convience ( tentatively November 18, 1993 in the •
afternoon in Ruhrgas's offices in Moscow) to address the following items:

i) Obtain final agreement by the group of the TOR
ii) Obtain final agreement on contractors short list (International & Russian)

iii) Review financial TOR
iv) Review preliminary time schedule
v) Prepare a preliminary budget for this study

vi) Determine the availabilty and costs of data required for the study

I would be happy to have your comments on this letter at your earliest convenience either by
telephone, letter, or fax to:

Mr. Alfred Gebauer
c/o Ruhrgas AG
Huttropstrasse 60
D-45138 Essen
Gennany

Telephone
Fax:

49-201-1843212
49-201-1843715

You have met Mr. Alfred Gebauer on the 29th of October at the Penta Hotel. As you are
aware Mr.Gebauer speaks Russian and therefore he can comunicate with you by phone.

Yours Very Truly

Jr.
Dr. H. Lubben

•

•



• To: Moscow Expats
From: Smith Bobbitt

Re: Tarasov Project Charter

Attachment 5

27th October 1993

•

The BP/Statoil Alliance is now operating a charter every-other
week to support our operations in West Siberia. In general, this
charter will have excess capacity for passengers and/or freight,
which should be available for our use. However, as the cost of this
charter is being borne ultimately by the Russian Federation, I would
personally like to keep close control over our usage.

Therefore, if you would like to use the charter for any reason, please
contact me. (Gess in my absence.)

We use Sheremetyevo 1 in Moscow, and Stansted in London. The
next flight will be 2nd/3rd November. A very rough flight
programme (+/- 2 hours) is outlined below.

Departing__
Moscow Tue 13 hOO
London T u e 1 8 h 0 0
Moscow Wed 02hOO
Noyabr'sk Wed 1 0 h 0 0

Arriving
London T u e 1 4 bOO
Moscow Wed 0 1 bOO
Noyabr'sk Wed08bOO
Moscow Wed 12 bOO
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IV. AIDEMEMOIRE
THE WORLD BANK



•

•

•

ANNEX I

RUSSIA - ENVIRONMENTAL INVESTMENT PROTEct

PURNEfTEGAS ASSOCIATED gAS RECOVERY PROGRAM

AlOE MEMOIRE • MEETING OF PROJEct SPONSORS

Houston, Sept. 1-2, 1993

1. At the request of the Government of Russia and the World Bank, a meetin, was held in Houstoll
September 1/2, 1993 to discuss proaress on project preparation and OD cooperation &%DOn, the interested coD1lDeltial
parties (Gazprom. Puraefte,lS. RuhtilS and Sibnefte,azperenbotb). the Ministry ofFue1 and =erJ)'. coasultanta
Bechtcl. the World Bank and the International Finance Corporation. The European Bank for Recoostruetioa aDd
Development. which has expressed interest in financin, the project. requested Uut it be inFormed of the ourcome
of the meetin,. A list of those atleDdina the meetiD, is attached as Attac:hmenl L

2. The objective of the project and its cu:mnt status was outlined in the July Aide Memoire of tb~

World Bank: to prepare and implement a project that would have major environmental benefits and be financially
self-sustainable. The Houston meetina was the first at which aU the commercial parties weR in attendance. The
purpose of the meetin, was to: (a) beam a process by the commercial parties of workin, toaether. in consultaboa
with the Ministry of Fucl and Enccn and with potential donors IS appropriate. to advance the preparation and
implementation of the project as quickly as possible; (b) determine the proaress of feasibility work by Bechtcl and
the commercial parties; and (c) establish a proaram of technic:al. fiDa.ac:ial, economic. leauand institutional work
that would result in a financially self-sustainable environmental investment project supported by the Russian
Government and the eommercial parties.

-
3. The World Bank welcomes the decisionofPNG. SNGP. GasProm and Ruhrps to forma woml
aroup to establish a coQSOrtium to advance preparation of a possible joint venture to implement this Firs&
Eo\'ironmental Inycstment Project in R.ussia. The World Bank intends to cooperate closely with the worm, JtOuP
and, eventually.with the consortium. The World Bank understands that the Russian (iovetument and the Russiaza
pattners of the workin, aroup may approach the World Bank to assist in the lundin, of the Russian part of the
studies and other appropriate activities of the consortium. The lnteraatioDal Finance Corporation (!Fe) is interested
in acting as financial advisor to Ruhr&3S or to the joint venture production and marketing companies to assist. iDter
alia, in the desip of a financial structure. eontract\W and legal framework, as well as a security pacu,e. '!FC
would also consider providina debt and possibly equity financin, to the company for its own account and would seek
to attract commercial bank financina from other sources includin, bilateral and cxport credit agencies.

Bechtel Feasibility Study

4. The data SO far provided to the World Bank. Ruhraas and Bechtel on the projected assoc:iat.ed las
production rates in the Pur felioe are not sufficiently detailed or reliable to be used as a basis for justifyin,
commitments to major investments in facilities to recover and process the ,as at this juncture ( Attachment 4). It
was, therefore, agreed that the Bechtel feasibility study should be an interim one peodina the results of the proposed
detailed audit of the RSOurce data and possible confirmation and upgradinZ of the associated las production
estimates. Represeotatives of the Russian institutions indicated that substantial supplementary data are available and
would be given to the consultants. Representatives of Puroeftegaz. SIBNlINP. Ruhrgas and World Bank intend to
meet in the near future to work on the reserves and production forecast corroboratioll (Attachment 4)_

5. The resource data for the interim feasibility study would be based 00 the preliIlii.n.ary field-by-field
Ulalysis carried out by Ruhrias for oil fields projected to be brouibt Oil stream by 1995. Bechtel would conside:
the following two optioc.s for the proposed project scope:

BESTAVAII.ABLE COpy
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•. (a) Option 1: to collect aadp~ 4 BOf/yr of assoc:iated ,as in the Pur rqioa, iDelucfLQI completioa
of the 2 BCM/yr OupJcinslcy 'IS proct$SUl' plant (OPP); aad

. (b) Option 2: to coIled aad process 6 BCM/yr of associated lIS in the Put relioD, 1150 includ"'m,
completion of the Gupkinsky plant. but as a two phased Ulvestment.

6. The objective would be to detennioe the sea.sitivity of the economics of the project to clwlacs ill
project sc:ale~ For each of these options. Bechtel would optimize the coIlection of lIS from the various fields
accordinJ to the projected variations in the production of associated lIS. IS well u CODSideriDl the possible Deed

for cxploitia, IU condensate resources in the reaioo to make up for projected deficiencies in associated au to feed
the OPPI. A 2().yeat project life cycle would be assumed for the feasibility analysis. 0I1l1 two OPP site Jocatioas
would be evalu.ated in this interim study: Ciup1ciDsky and Tarasovsky. '

7. The interim feasibility study will consider 111 options for the transport of Datunl au liquids
(NGLs) from the project, includin, the cost of completin, the NGL ,atheriDl pipeline from GupteiDsky to South
Balyk. However. the fundin, for completion of the pipeline would not be iDcluded in~ ecooomic amlysis as ID

mvestmeDt cbu,e to the proposed Joint Veoture (IV) Production Company. The IV would pay a cost plus tariff
to Sibnefte,azpererabotka as a transit charae and estimate of this char,e would be included in the ecODOmiC anaIysis
of the N.

8. For purposes of the financial aca1ysis to be included in the study: (a> projected intercatioDal
inflation rates would be based 00 the World Bank's latest projectioD. which are currently estimated at aD avenao
of 2.8 percent p.a. until the year 2000; (b) a sensitivity analysis would be performed to assess the minimum levels •
of prices required for different facets of !he ,as chain to yield a financial rate of retum (FRR) of DO less Ibm 12
perccDt (in real terms). includini the projected prices for wet",as at the GPP plant ,ate; ex~ppplant cby I~ IJ'ld
transmission to the marketin, company.

9. Althoulh it has Dot yet been aareed that the proposed consortium working IrouP will take over
responsibility for directinl the feasibility work of Bechtel Corporation from the World Bank and for finaIizin, the
desire basis and approach to be taken in carryinl out the study. further discussions within the aroup and between
the ,roup. the World Bank and Bechtel sbould clarify the linlc:a,cs between the oOI0in, interim feasibility and the
Workinl Group's activities in the near future.

Financiallssu§

10. For purposes of this Aide ~{emoire. the miSSiOD has assumed that !he IOtal project cost would be
approximately $1 billion. A reasonable indicative financinl plan for this project cost would be IS follows:

~. Equity investors would finance 30% of the total project cost, or $300 millioD. Ruhr,as would
provide a cash equity contribution of $150 millioD. The Russian partners would tentatively provide $75
million of casb and approxiJD3tely S7S millioo ofequipment in the form of the existiDlaas processina plant
and ,atheMa facilities. Internatiocal financial institutions such as the World Bank, EBRn, or o!her lendelS
could help the Russian partners fi.nance their required cash equity cootributioZL

Loans. The foltowiDg poteotial so'Jrces of term loans might be interested in financina the project:

IFe: Might be interested in organizing a $150 milliOD loan pacDie consisting of a $50 mi11iOtl
loan for irs own accoUDt and Sl00 millioo package of syndicated loans from private commercial •
banlc.s.

EBRD and Export Creclit Aiencies: Might be interested in providing 1 $250 million package

f3E.~.T -f'-V,AIL-4lJl.;E,C9fY
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of loans consistins of supplieti <::redits from aqJOrt credit agencies a.u4 loan from 1J1L, EBRO•

World Bank: Willing to C04lddet a 10m rnD/Q! ca:ntta.ctual ccr.mpllanea~ equivalem to
$300 million. Special dOlt would be Jllade kl eoonfinate tile enbl<T!¢emftDt afftmld by fbt, lPC
und& its sytU1i.cation procedures with the eoballeemetll:l'l off~ed fly the contrad1J41 compJian:.e
gumntee.

Gas~n

11. The processed gas fram. tha Ptuneftegas fields designated for export to G6J'IDaU)' UDder the project
will have to pass tbrough e:tisri:lJ.g~~ rnmamissj('llJ systemS whk:h l;Cll.y need some mcrease m capacity. It is
ASsnmtd that the trIImit route from RlJSSia wm be via~. SlavUia. aDd the Czuh RepnblW to tM Genzwa
~. Ie needa to be determined if investmenis 'G.ill be requited to augment transmission capacity in each oftlw
co~. PJraUel projects in d:Lere eauntri.eB~ be needed. The World Bauk is in dialogue with Ga.zprcnn and
the JiB compa:cies concemed m !:he !ransit COUDtries. It is prepared to consider financl.a1 support for pIS

tnmsmjssicm jnye&~ .in each of the coontnei jfthis is JJeeded and requested by the coo:ntri~ t.OD.Cen:lOO. Once
the export route for natural gti liquids produee.d under the project is determined, ta1ated iDvestmeJ:1ts and their
~ will nud to he considered.

12. ~commcm ~.ofBech[el'$ pE:d~ toda.te and especially inHoustcm by theRllSSim
partn.era, Ministry of Fuel and Energy, RlJhrgas a.nd the World .Bank is that of POOl ~gement poor tecl1nical
illput. The World:BAJJk m;i,iou l.eadeft bloagh!~ CCUlcems~ to W mam.8~t af Bechtel in HoUllt.ozJ,
but there see:mc.d to be 1iUle response. The R.u.ssiazl pa:z1l:1en aDd Mmistry of Pue1 and Energy lw..e1~ thaZ
the World:Bank write a letter outlinbg these ccmcems to USAII) and to the top management of:Becll.re1, requesting
r~of~ eurrer.t team with a top performiJ:Jg Proj~t Manazsr atu:J a fully qualified. experienced technic.a1
tum that can meet the high standards promised by~J and exp~ted by an the ~ipan15 in this p~~t. T.be
WOJid BW:wi&B:ioo agreed to draft such a~ as a matter 01 rop priority.

Role, ~nsibiUties and Ftmdions or the Working G1'oup

13. It became clear during the lattet part of the HouafOn meetiIlg thlt there wai a lot of eonfusiOXl in
the minds of the Russian putners IS to the role s.nd responS1"bilitie.s of th! WorkiIlg G1otJp. This confusion was
~ressed mot8~ly to the WorM 'Bank in mbseqUCltlt follDw-up :neetiJlgs in WashingtDn. "!he R.t.:SSim partn.ets
r~ their c.omrnitment to the principles of C~Ia.tion~grud to in the joiIu1y sJgned Agreement I...e.tter of
~ 1, 1993. It was, themfon.. a8J~ that the Warlo BUlk would prepare 2 draft out1in.e of aworkiz2g paper
on t1w -Role, Responsibilities md Fun.::.cc.12S of the Wcd:::ing Gtoup·. which would be translated into Rus&In and
presem.ed to an of the parties Ie the Agreement More the September 14 and 15, 1993 meeting of the Worl:iJI,g
Group in Moscow.

In~t Jlin.ancia1, Cgmmerci§I. and Legal Advlee far:Russian Partne.r, and/or the IT

14. At follow Up mut:ings :in Was:biDgton <,(itb the Russiau PnrtnetS, a majorC~ that Wa3 raised
with the World Bank: Mission was their lack of experiecce iJl int.ematicmal finmciaJ. co.cnmerds.l and legal matter!
relating to th6 formation of10mt Ventores \oVith foreign pa1'tlloUS. The mission:indic:atad that i11wi al=eady prepa:ted
a TemIS ofR,ef'er.;:nee (TOR) for an Independent Financial A.hi$Of to rhtl ::Rllssian Partl:let9 (or tD the CCnsonium).
which coo1d be aD intemati~ finn Ot" a joint ''<In!:ure between lID imemational fum and a local partDer. The
posibiIity of IFC lICtiug as the Fmaiidal ADvisor to all of the join! ventl1re pa.:1ners or to Ruhrgu alone (if
requet¢ed by them) was left OpeD for further deliberailo.l1 by the WOTki:ng Group. :fu m:ry case, the draft TOR could
he modified to suit the partic:uls:t purpose agreed to by !he partners. The World Bank :missian agreed to have ~

• J
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•draft TOR trau.slated iJ:lto Russim IDd provided to the parties before the Septeraba' 14 IDd 15 meetiD, of tbI
Wortin, Group. If requested by the pat1ners. the World Bank a,rced to seek suitable fimdiD, sourca for fin.mciD,
the services of Independent FiDm:ial Advisor.-

Independent Audit Qr the Associattd G15 Resourc~ ProjectioN

15. It was a,reed at the HoustOD meetin, for a Reservoir En,meerin, Wortin, Group to meet ia
Moscow on October 4 and S, 1993 to work 00 the Terms of Reference for -Resour= ad Forecast Corrobontioa·.
SiD« this eorrobontioD is OD the critical path for project preparation. an altemative approach was put forward It
subsequent meetiDis in WashiDJtOD to speed up the process. It was suaemd that rathet dwl meet to di!cu.ss.
TOR the parties to this Worm, Group should start immediately 011 an iDdepeDdent ~t of the data ID4
assumptiODS used by SlBNllP ill derivin, the Jatest associated ps resource profiles that have been provided to
Bechtel. If necessary. the proposed Reservoir Enaineeri.a, Group eouJd be ClpaDded with additicw1 experts
provided by the World Bank and Bechtel.

16. The Group eould start work aeeordin, to a pre-aa-rced TOR and schedule OIl October 4 in Weslenl
Siberia and cODtiDuc for three to four weeks throu&h to the end of October. DuriD~ this time. visits would be
l.lT'aDied to selected inStitutes involved in data collectioD and forccastial for the P\tmeftelas operations as weD a
to oil producioa fields iD. the Pur relioD to validate data conection methods Cutmltly in use. The BP wcI1 wort
over operations at the Tarasovsky oil ficld could also be included ill this schedule. The World Bank prepua.tiOll
mission from October 17 to 31. 1993 could overlap with the work of this ,roup from October 18 to 22 ill
Oupkinsky. At the eDd of the 3 to 4 weeks. the Reservoir EDrineerini WorlciD, Group would report its fiDdinp
to thc full Workinz Group aad ill particular would focus 011 validatillz resources for a 4 BMClyr first pbaso
operatioD. The World bok azreed to prepare a draft TOR for the Russian Enaineerm, Group Audit aad to scad •
copies of the Russian translated and EDZlish versions to the WorkiD, Group Partners in time for the September 14
and IS 1993 murin,. It is also suuested that the Full WorkiDa Group also arranie a mectinl for the last week
of October 1993 to review the fiodiDzs of the Reservoir EDzineerinz Group, as well as those of the World Bank
mission.

Next Steps

A Immediate

a. Workina Group to meet to define worJcinZ arrangements. inc1udiDZ: staf'fulZ of a secrewiat and
director(s) to take lead responsibility; steps towards cODSOrtium aareemcDt; liokazcs betwea
Bechtel intcrim feasibility study and WOtkin, Group activities; aad pro,ram for project
preparation. Sept.14193

b. Resource team to meet for collection and verificatioD of resource data. . O:t.4/93

c. World Bank. USAID. WOtkini Group and Bechtel to cODfirm TOR and desi,n basis for feasibility
study. MidOct./93

B. Following Steps

Once the forgoiD, steps are completed. a plan for further project preparat:cl1. including responsibilities and
a schedule, will bave to include the followUli:

1

*

•

Define and decide on structure a.Ild o,,!-"Oersbip of production jobt venture and marketinl
joint vcnture companies•

.~ '\-"'8'efine aDd decide oil""'proposed ~overoment policy conditions for project, c.:. taxation,

BESTAVAILABLE COpy 4
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duties, export JiCCDSCS. ICC.

Altee 00 pipeline aDd other transportatiOD tariffs for aatural,u and NGLs.

Determine 1001 term contractual arnnlcments for D2tun1,u, and NGL exports iDcludiD,
sales contracts, tnnsit .,reemeDts. etc.

. Retain financial advisor and determine fUwlciD, strate".

8EST AVAILABLE COpy
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Attachmeot 1 ~

ATTENDANCE LIST

NAME

Morozov Lev

POSITION

Professor, Chief
of oil and Gas
Department

COMPANY

PETRO-RUSS

CONTACT
TELEPHONE

252-7150
252-7571

/ Moscow,
Russia

YUGORSKY
Joint-Stock Bank
Head of Dept.

YUGORSKY 252-7150
Joint-Stock Bank 252-7571

Moscow,
Russia

Joint-Stock Bank Moscow,
YUGORSKY Russia

Chugunov Dimitry Joint-Stock Bank
YUGORSKY
Consultant

TSC Financial
Industry Group

"PETRO-RUSS"
Executive
Director

"PETRO-RUSS"

095-252-7363
095-252-7571

FAX:
095-254-6511

Oostoinov Ilia President
Prospect, Ltd.

Korsakov Nikolai Director

Vinogradova Svetlana Chief Specialist

Martin Urban Department Head

Zenda Kuo Associate

Prospect, Ltd.
Moscow

Nipigazperera
Botka.
Research and
Design in Gaz
Processing

Ministry of
Fuel and Enerqy

Pipeline
Engineering

Bechtel
Financing

095-938-1980
FAX: 956-1131
TLX: 412235

Kzasnodaz
8612-55-7611
FAX:
8612-55-8552

Moskow, Russ ia
095-239-8693

0201-3205-420

415 -·768-4952
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CONTACT

NAME POSITION COMPANY TELEPHONE·

Pipa Tatyana Chief of Nipqazpezeza Krasnodar
Department Botka 8612-5740-23

Research and FAX:
Design in 8612-5585-52
Gas Processinq

Touroasiev Nikolay Deputy General Sibneftegaz Nijrevartask
Director Pererabotka 83456-2355-36,

8095-2208-186

Konytchenko Vladimir Deputy Chief Sibneftegaz Nijnevartovsk
Enqineer pererabotka 83456-2352-59

Ken Crowther Vice-President Sproule Calqary,
Engineerin9 Associate Ltd. Canada

(Consultant- 403-269-7951
World Bank)

Vadim Voronin Energy and World Bank Moscow
Environment Moscow Office 7095-254-2656
Specialist FAX:

7095-254-8368

Vitaly Stepaniuk Deputy Director Rao9azprom 7095-133-6630
of the Department

-
Victor Ageev Director General PA "Purneftegaz"

Selina Shum Sr. Financial World Bank 202-458-2452
Analyst

Harrold Waclanan Division Chief World Bank

Ulrich Schoeler vice President Ruhrgas ·49201-184-3823

Rolf Beyer Executive Board Ruhrgas 49201-184-3347
Member

Irene Cornmebmann Section Manager Ruhrgas 49201-184-3347

Heino Lubben Consultant Ruhrgas 495-085-7607

Gerhard Hollemann Head of Seciton Ruhrgas 43201-184-4398

Heinrich Lennartz Head of section Ruhrgas 49201-184-4810
Northern Ruhrgas
Grid

- Paul D. Baribeau Investment International Washington, DC
Officer Finance Corp. 202-473-9239

I
FAX:
202-334-0230
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CONTAct

NAME POSITION COMPANY TELEPHONE

Dirk Kleyveq Geoloqist International FAX:
Finance CorJ). 202-334-0230

l(urt Loos Sr. Investment International FAX:
Officer Finance Corp. 202-334-0230

Alfred Watkins Sr. Economist World Bank 202-473-7277

,
Robert J. O'Brien Director Petro. Bechtel 703-528-4488

Service ETIP
(Bechtel)

Edward J."Swain Actinq Study Bechtel 713-235-2211
.

Manaqer

Ramil F. Rustam Bechtel 713-235-2296

Vadim Voronin Environmental World Bank Moscow
Specialist 7095-254-2656

FAX:
7095-254-8368

-

.
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~ttachmeDt 2

cornAWEHHE

o npouenype nanbHeHlUeH pa3pa·6oTK14 npOeKTi "Mcnonb30BaHl4e
He42TRHoro ra3a B paMOHe lleRTenbHoCTM nYPH~Teri3a"

C 1992 r. "nYPHe~Tera3·, "CHbHe~Tera3nepepa60TKa·,-ra3npoww
M "Pypra3" coe~eCTHO C ~pyrH~14 POCCHHCKHNM napTHepaMH MHTeHCHBHO
3aHHManHCb pa3pabOTKOM npoeKTi Hcnonb30BaHHJI He~TRHoro ra3a I
paHOHe l1eRTenbHocTH nYPHe~Tera3a. "

naHHble pa3paboTKH nOKa ewe He 3a BepweHbI, '4TO He n0380nReT
napTHepaw nplilHJlTb OKOH"taTenbHoe peWeHl4e 0 peanl43yeMocTM npoeKTa.
npH 3TOM nonY"teHH~e K HaCTOJlweMY Bpe~eHI4 pe3ynbTaTbI l1a~T OCHoaaHHe
AnA .a.anbHe~weH· COBMeCTHOH pabOT'" Han npoeKTOW, KOTOpbi1 JlSnReTCJI
COCTiSHOH ~aCTbO nporpaM~ POCCHHCKOH ~e.a.epaUHH yCKopeHHoro
npll1ene~eHII1R M Hcnonb30eaHH~ 3a~MOB BCeMl4pHOrO 6aHKa Ha 1993 
1994 rr., onobpeHHoro nOCTaHOSneHl4eW npaBII1TenbCTsa N 603
OT 26.06.93.

\

Bo HcnOnHeHl4e l1iHHOrO nOCTiHOeneHJ;1R Ml4HHcTepCTBO TOnnHSa 14
3HepreTHKH CeOIl1M nHCbWOW (H~nb 1993 r~) npeAnoxHno ·nYPHe~Tera3Y",

"CH6He~Tera3nepepa6oTKe" M-ra3npOMY" B TeCHOW S3aHWoneHCTBHH l1Pyr
C l1Pyrow npopabOTiTb Bonpoc~ cOTpynHH"teCTBa C "Pypra30W· no 3TOMy
npoeKTy, nnR KOToporo 3inpoweHi ¢HHiHCOBaR nOLtQepxKa BceMHpHoro
6aHKa H 143 ~PYiHX HCTO~HI4KOB Mexl1yHapoAHoro ~HaHCHpoBaHHR.

nnYPHe~Tera3h, "CHbHe¢Tera3nepepa6oTKa·, "ra3npow· H "Pypra3"
110iOBapHaaCTCA 0 cnenyoweH npouenype l1eHCTSH~:

1) npOnOnXI4Tb COBMecTHyt) pa 60TY Hall npoeKTOW M C03.QaTb
KOHCOpUl4yW nnR pa3paboTKH T30.

2) B 3ana~14 KOHcopuHy~a BXonHT:

npoaeneH~e ~HTeHc~aHOH pa60T~ HaQ npoeKTCM c uenbD
pa3pa60TKH TeXHHKO-3KOHOMH~eCKoro 06ocHoBaH~R H
nOJ:lrOTOBKa K C03J:laHl-11O coeweCTHoro npeJ:lnp"tRTHR no
~cnonb30aaHHO He~TRHoro ra3a. B 3TOH paboTe J:lOnXH~

b~Tb Hcnonb30aaH~ MaTep"tan~, pa3pabaT~Bae~e ¢"tpMOH
"6exTenb" ~n~ BceM"tpHoro baHKa.

OpyrHe Bonpoc~, CB~3aHH~ec nanbHeHwe~ cOBMecTHoH
lleRTenbHocTbO.

B B03MOXHO KopoTK~e CpOKH pa3pa6oTaTb cornaWeHl4e 0
C030aHHH KOHcopUHywa. 'C 3TOH uenbO c03naeT. pa6o~ylO

rpynny, B KOTOpOH y~acTH~KH 6ynYT npellcTaBne~ cnellyowHw
of)pa30M:
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r-Hi B. Areesi

- "CH6He¢Teri3nepepa6oTKa" B nHue: r-Hi B. KaHo~eHKO

x• • • • • • • • • • • • • • • • • •

- "Pypra3" S nHue: a-pi Y. Wenepa

4) Pa6o~e~ rpynne npeanaraeTcR npoBecTM Heo6xoJ1H~e
KOHcynbTauHM C MHHMcTepcTBoM TonnHsa M 3HepreTMKM ...
opr iHH3aUHSU,fH - S03MOXHblMH MCTO"CHHKiMM UeXl1YHipoJ1HOrO
~HiHcHpeaaHHR no sonpocaM, Kaca~WHMCR C03J1aaaeMoro
KOHCOpUHyMi.

5) npHrnaCHTb aaMHHHCTpaUHQ ~Mano - HeHeUKoro iSTOHOMHoro
OKpyra Hi3Hi~HTb CBcero npeacTiSIoiTenR, a MHHHCTepCTSO
Tonnlo1Bi H 3HepreTHKH - ceoero Ha6moaiTenR 8 COCTae aaHHo'1
pa60~eH rpynnbi.

•
CTOpOHbI "Pypra3i"

1p.~ 4~
1 ceHTR6pR 1993 r.
r. XbDCTOH, eWA

x KOHKpeTHoe nHue 6y,aeT Hi3Ha "leHO B Te "CeH~e Om-1XiHWHX neCRTH
l1HeH.

•
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Att~cbment 3

September 2, 1993

Mr. V. G. Ageev
Mr. V. M. Revenko
The Reservoir Engineering Group

i.e. Mr. Heino Lubben, Ruhrgas
Mr. Ken Crowther, World Bank
Mr. A. A. Li, Purene!teqaz
Mr. V. M. Revenko, SIBNIINP

Would like to meet in Moscow on 4.10.93 in the Ruhrgas Office to
work on the Terms of Reference, Reserves and Forecast
Corroboration, which have been spelled in the meetings in Houston
and which are attached to the World ·Bank AideMemoire.

The meeting is expected to be finali~ed on 5.10.93 in the
afternoon.

H. Lubben



A World Bank mission is pJanDed to follow up oa
these matters in R.ussia approlimatel)' mid.();tober.

AlTACHMENT ..

Aide Mffl1Qirc
Tenns or Rere~nce, ReserYe5 and Forecast ColTOboratioD

The forecast of associated ,as by SIBNIINP was' iec:eived without reservoir and production statistics
support data. The forecast was based OIl current production practices \Which include production of excess
au. Gas break-thtou,h was factored iDto the predictioas based 01 1oca1 experieace makia, these
predictions "empirical in Dature. At this time. lade of adequate resetVOlr fluidc~cs data for
pressure-production predictions makes an)' forecast hi,hly uncertain.

In order to recommend proc:eedinJ with this project and the commitment of laree capital Nms. it is
essential that the oil acd ,as reserves acd nte predictions be corroborat:d. To remove the uncertainty of
the reserves and forecasts would eDtaill review and validatioo of the IV&11ability and quality of reservoir
data and pressure-productioD statistics, oa and ,as reserves determinatiocs and production predictions for
certain fields currently in production. Secondl)'. a review and validatioo of reservoir and field deveJopment
studies of each new field to be placed OD production is also required. Such studies, if the)' exist. would
also be reviewed to ensure applicatioD of latest reservoir maca,emenl techniques and procedures.

•

The investigation to corroborate reserves and forecasts would be conducted in the followin, maaaer:

1. Basic data. IS listed on the attached data sbeet, would be accessed from various sources to
ascertain its availability and quality. This data review and validation would be performed on three
major producic, fields: Tarasov. Komsomol and Khanmpur. •2. If the data is available and its quality satisfactory, I review of the oil and ,as production
predictioDS will take place. If such predictions are -Dot available, or are DOt satisfactory. suitable
reservoir performance studies will be carried O\le based on the chta from Item 1. If the predictions
are satisfactory, they will be used in the forecast for the study.

3. Production predictions for the remainiJ1g producing fields wiII also be reviewed and validated as
in Item 2.

4. For new fields to be placed on stream later, it is assumed they will be developed usinl enhanced
reservoir manaiemcnt te.:hnololies. Existing oil acd ,as production predictions will be reviewed
and validated accordingly. In the absence of these predictioDS. suitable reservoir performance
studies should be carried O\lt.

If satisfactory data is readily a\'ailable, the reserve and production corroboratioD could be completed in a
few months. If more eltensiv: reservoir performance studies are r~uired, this milbt require up to 12 •
24 montbs.

'1,.- I
••



• RESERVOIR DATA AND PREDICTIONS CORROBORATION STUDY

PNG • Oilfields in the Pur Reaion (West Siberia)

The inConnation listed below is ,eneraJly required Cor reyiew and ulidation.
It is likely a nwnber or sources may be required to access all or this data.

1. Brief description of the producina fields Tansov, Komsomoland IChmmpur

A. Location
B. Overview of relional,eolol)'
C. Overview of field ,eclo,y
D. Field history
E. Statistics on fttes and cumulative production of oil. ps and water
F. Currcnt operational plan/facilities

2. Description of available data of the three fields

•

•

A.
B.
C.
D.
E.
F.
G.
H.
I.
1.
K.
L.
M.
N.
O.
P.
Q.
R.
S.
T.

Geophysical data (type and amount)
Geololic:al base map
Geololical structure map
Geololical sample cross-sections showiag depositional concept of layers
Cores for description (wells and len,tb)
Wenlo,s (types)
Sample 10' suite
Core reports (routine and special)
Sample fluid analysis (pVT-Data)
Field analyses
Production decline analysis
Material balance calculations
Isobaric maps over time intervals
Pressure tests
Well histories
Facility schematics
ProductionlInjection histories
Previous leololic/eniineeriol studies
Access to/participation of lcnowledi~bleRussian ,eololists and engineers
Economic factors including operating and capital costs for unit items
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FOREIGN EXCHANGE CASH FLOWS OF CASE IB.I



•
13 Jul 1994 3:32 PM

•
REVISED CASE lB.l: Wet Gas = $0; Expected Tax, Export Gas & NGLs

SIBERIAN GAS PROCESSING PLANT
Ruble Cash Flow (Financial)

(Million Rubles)

•
Page 1

DISTRIBUTABLE CASH

NGL Ruble Revenues
Gas Ruble Revenues

Ruble Revenues

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Wet Gas Feedstock Ruble Cost
Fixed O&M Ruble Cost
Transport Ruble Costs
Export Ruble Tariff
Ruble Tax Expense

Ruble Operating Expenses

Ruble Operating Income

Plus VAT Ruble Recovery
Less Increase in Working Capital
Less Ruble Income Taxes
Less Ruble Capital Expenditures

Distributable Rubles

Less: Ruble Capital Cost Outlays

Net Ruble Cash Flow

Net Ruble Cash Flow (in $ equiv)
Real Net Ruble Cash Flow (in $ equiv)

Rbl Real Net Present Value (Oct '93 $s)

RUBLE CAPITAL COST OUTLAYS

Gubkinsky Ruble Expansion Cost
Tarasovsky GPP Ruble Costs
Gas Gatherin~ Systems Ruble Cost
Metering Facllities Ruble Costs
Infrastructure Ruble Costs
Initial Ruble Working capital

Ruble Capital Cost Outlays

85,376 98,721 206,364 225,494 240,129 258,787 278,972 300,732 324,189 349,476 376,735
455,800 603,781 1,396,009 1,525,419 1,624,418 1,750,636 1,887,185 2,034,386 2,193,068 2,364,127 2,548,529

- - - - - - - - - - -
3,848 5,032 11,568 12,640 13,460 14,506 15,637 16,857 18,172 19,589 21,117
-- -- -- -- -- -- -- -- -- -- --

545,024 707,534 1,613,940 1,763,553 1,878,007 2,023,928 2,181,795 2,351,975 2,535,429 2,733,192 2,946,381

(545,024) (707,534)(1,613,940)(1,763,553)(1,878,007)(2,023,928)(2, 181,795)(2,351,975)(2,535,429)(2,733, 192)(2,946,381)- - --
(52,372) (196,885) (13,032) 65,202 130,403 65,202

2,740 5,571 32,244 1,739 1,852 2,818 3,038 3,275 3,531 3,806 4,103
22,063 39,276 - - - - - 14,450 52,157 215,426 273,055

(52,372) (766,7131 (765,412) (1,580,983) (1,634,888) (1,814,6571 (2,026,7471 (2,184,833) (2,369,700) (2,591,116) (2,952,425) (3,223,539)

150,437 606,233 439,557-- -- --
(202,810) (1,372,946)(1,204,969)(1,580,983)(1,634,888)(1,814,657)(2,026,747) (2,184,833)(2,369,700)(2,591, 116) (2,952,425)(3,223,539)

(56,417) (304,518) (237,606) (284,114) (276,405) (296,1671 (319,211) (331,979) (347,376) (366,445) (402,824) (424,311)
(53,755) (282,249) (214,232) (249,187) (235,823) (245,801) (254,736) (254,736) (256,299) (259,969) (274,786) (278,311)

(1,211,077)

63,330 293,179 193,006- - -
40,593 156,262 134,737

554 2,085 1,806
35,175 154,706 110,008
10,785 -
-- -- -

150,437 606,233 439,557

Bechtel Financing Services, Inc.



~-13 Jul 1994 3:33 PM REVISED CASE lB.l: Wet Gas = $0; Expected Tax Page 2

SIBERIAN GAS PROCESSING PLANT
Hard Currency Cash Flows (Financial)

($US Thousands)
2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

-- -- -- -- -- -- -- --
DISTRIBUTABLE HC CASH FLOW

NGl HC Revenues 225,382 234,398 243,774 253,525 263,666 274,212 285,181 296,588 308,451 4,189,527
Dry Gas HC Revenues 497,330 517,224 537,912 559,429 581,806 605,078 629,282 654,453 680,631 9,311,890

-- -- -- -- -- -- -- --- -- --
Hard Currency Revenues 722,713 751,621 781,686 812,954 845,472 879,291 914,462 951,041 989,082 13,501,418

Fixed o&M HC Cost 458 476 495 515 536 557 579 603 627 8,581
Transport HC Costs 200,467 208,486 216,825 225,498 234,518 243,899 253,654 263,801 274,353 3,750,295

-- -- -- -- -- -- -- --- -- --
HC Operating Expenses 200,925 208,962 217,320 226,013 235,054 244,456 254,234 264,403 274,979 3,758,876

HC Operating Income 521,788 542,660 564,366 586,941 610,418 634,835 660,228 686,637 714,103 9,742,542- - - -- - - - - - -
Plus: Interest Earnings - - - - - - - - - 6,681
less: WB/Other loan Interest Expense - - - - - - - - - 153,613
less: WB/Other loan Principal - - - - - - - - - 419,781
less: Increase in DS Reserve Fund
less: HC Capital Expenditures

-- -- -- -- -- -- -- --- -- --
Distributable Hard Currency 521,788 542,660 564,366 586,941 610,418 634,835 660,228 686,637 714,103 9,175,828

Plus: HC Loan Draws - - - - - - - - - 419,781
less: HC Capital Cost Equity Outlays - - - - - - - - - 252,692
less: HC Financing Costs - - - - - - - - - 41,738

-- -- -- -- -- -- -- --- -- --
Hard Currency Net Cash Flow 521,788 542,660 564,366 586,941 610,418 634,835 660,228 686,637 714,103 9,301,180
Real Hard Currency Net Cash Flow 329,084 329,084 329,084 329,084 329,084 329,084 329,084 329,084 329,084 5,890,994

HC Real Net Present Value (Oct '93 $s)

HC CAPITAL COST OUTLAYS

Gubkinsky HC Expansion Cost - - - - - - - - - 194,119
Tarasovsky GPP HC Costs - - - - - - - - - -
Gas Gathering Systems HC Cost - - - - - - - - - 48,346
Metering Facilities HC Costs - - - - - - - - - 1,946
Other OWners HC Costs - - - - - - - - - 8,281

-- -- -- -- -- -- -- --- -- --
HC Capital Cost Equity Outlays - - - - - - - - - 252,692

• • Bechtel Fina'iIIJ Services, Inc.
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13 Jul 1994 3:33 PM REVISED CASE lB.l: Wet Gas = $0; Expected Tax , Export Gas & NGLs Page 1

SIBERIAN GAS PROCESSING PLANT
Hard Currency Cash Flows (Financial)

($US Thousands)
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- --

DISTRIBUTABLE HC CASH FLOW

NGL HC Revenues - 51,120 71,796 162,069 166,607 171,272 178,123 185,248 192,658 200,364 208,379 216,714
Dry Gas HC Revenues - 162,228 176,254 357,623 367,636 377,930 393,047 408,769 425,120 442,125 459,810 478,202-- -- -- -- -- -- -- -- -- -- -- --

Hard Currency Revenues - 213,349 248,050 519,692 534,244 549,202 571,170 594,017 617,778 642,489 668,189 694,916

Fixed O&M HC Cost - 157 161 329 339 348 362 376 391 407 423 440
Transport HC Costs - 63,042 70,198 144,153 148,189 152,338 158,432 164,769 171 ,360 178,214 185,343 192,757-- -- -- -- -- -- -- -- -- -- -- --

HC Operating Expenses - 63,199 70,359 144,482 148,528 152,686 158,794 165,146 171,751 178,621 185,766 193,197

HC Operating Income - 150,149 177,691 375,210 385,716 396,516 412,377 428,872 446,027 463,868 482,422 501,719
-- - - -- -- - - --

Plus: Interest Earnings - - - - 379 1,066 1,011 956 900 845 790 734
Less: WB/Other Loan Interest Expense - - - 31,830 28,139 24,449 20,759 17,068 13,378 9,687 5,997 2,307
Less: WB/Other Loan Principal - - - 46,642 46,642 46,642 46,642 46,642 46,642 46.642 46,642 46,642
Less: Increase in OS Reserve Fund - - - 12,624 22,922 (1,845) (1,845) (1,845) (1,845) (1,845) (1,845) (24,474)
Less: HC Capital Expenditures - - - --- -- -- -- -

Distributable Hard Currency - 150,149 177,691 284,114 288,391 328,336 347,832 367,962 388,752 410,228 432,418 477,979

Plus: HC Loan Draws 68,885 207,376 143,520
Less: HC Capital Cost Equity Outlays 44,450 128,610 79,632
Less: HC Financing Costs 2,269 11,475 27,995-- -- --

Hard Currency Net Cash Flow 22,167 217,440 213,584 284,114 288,391 328,336 347,832 367,962 388,752 410,228 432,418 477,979
Real Hard Currency Net Cash Flow 21,121 201,539 192,573 249,187 246,049 272,499 277,576 282,347 286,826 291,031 294,974 313,513

HC Real Net Present Value (Oct '93 $s) 1,213,885

HC CAPITAL COST OUTLAYS

Gubkinsky HC Expansion Cost 28,332 104,579 61,207
Tarasovsky GPP HC Costs - - -
Gas Gathering Systems HC Cost 7.528 23,106 17,712
Metering Facilities HC Costs 308 925 712
Other Owners HC Costs 8,281--

HC Capital Cost Equity Outlays 44,450 128,610 79,632

Bechtel Financing Services, Inc.
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REVISED CASE lB.l: Wet Gas = $0; Expected Tax

SIBERIAN GAS PROCESSING PLANT
Ruble Cash Flow (Financial)

Page 2

(Hi II ion Rubles)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

DISTRIBUTABLE CASH

NGL Ruble Revenues
Gas Ruble Revenues

Ruble Revenues

Wet Gas Feedstock Ruble Cost
Fixed O&M Ruble Cost
Transport Ruble Costs
Export Ruble Tariff
Ruble Tax Expense

Ruble Operating Expenses

Ruble Operating Income

406.120 437.798 471 , 946 508.758 548,441 591 , 219 637.334 687 , 046 740.636 7.774 , 271
2.747.314 2.961 , 605 3, 192, 610 3, 441 , 634 3,710 ,081 3, 999,467 4, 311 , 426 4, 647 ,717 5.010 , 23952.405.450

- - - - - - - - - -
22.765 24.540 26.454 28.518 30 ,742 33.140 35.725 38 , 512 41 , 516 434 ,338
-- -- -- -- -- -- -- -- -- --

3.176.199 3.423.943 3.691.010 3.978.909 4.289 , 264 4.623.826 4, 984 ,485 5.373 , 275 5.792.390 60.614.059

(3.176 , 199)(3.423.943)(3 ,691 ,010)(3.978.909)(4.289.264)(4.623.826)(4.984 ,485)(5.373.275) (5.792.390) (60614059)

(1,482)
(201 , 647) (90 , 225)
544 , 322 4,312,655

7 , 482
504 , 937

6, 941
468,402

6.439
434,510

5,973
403,071

5.541
373.906

5, 140
346.852

4,768
321 ,755

4.423
298.474

Plus VAT Ruble Recovery
Less Increase in Working Capital
Less Ruble Income Taxes
Less Ruble Capital Expenditures

-------
Distributable Rubles (3.479 ,096)(3.750.465)(4 ,043 ,001)(4.358.355)(4.698.307)(5.064.775)(5 ,459 ,828)(5 ,885 , 694) (6 , 135.065) (64837971)

Less: Ruble Capital Cost Outlays - - - - - - - - - 1.196, 227-- -- -- -- -- -- -- -- -- --
Net Ruble Cash Flow (3.479 ,096) (3.750 ,465) (4.043 ,001) (4.358.355) (4.698 ,307) (5,064 ,775) (5.459 ,828) (5,885.694) (6.135.065) (66034198)

Net Ruble Cash Flow (in $ equiv) (441 ,806) (459 ,478) (477 ,858) (496.972) (516.851> (537.525) (559.026) (581 , 387> (584,657)(8 ,302.933)
Real Net Ruble Cash Flow (in $ equiv) (278.641> (278.641> (278.641> (278.641> (278.641> (278.641> (278.641> (278 , 641) (269 , 431 )(5 ,358,442)

Rbl Real Net Present Value (Oct '93 $s)

RUBLE CAPITAL COST OUTLAYS

Gubkinsky Ruble Expansion Cost
Tarasovsky GPP Ruble Costs
Gas Gatherin~ Systems Ruble Cost
Metering Facllities Ruble Costs
Infrastructure Ruble Costs
Initial Ruble Working Capital

Ruble Capital Cost Outlays

549.515

331,592
4.446

299.889
10,785

- 1.196,227

• • Bechtel Fina~ Services. Inc.
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15 Jul 1994 11:19 AM REVISED CASE lB.l: Wet Gas = $0; Expected Tax: ~stlc Gas &NGL page 1

SIBERIAN GAS PROCESSING PLANT
Hard Currency Cash Flows (Flnanclal)

($US Thousands)
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

-- -- -- --
DISTRIBUTABLE HC CASH FLOW

NGL HC Revenues
Dry Gas HC Revenues

Hard Currency Revenues

Fixed O&M HC Cost - 157 161 329 339 348 362 376 391 407 423 440
Transport HC Costs -- -- -- -- -- -- -- -- -- -- -- --

HC Operating Expenses - 157 161 329 339 348 362 376 391 407 423 440

HC Operating Income - (157) (161) (329) (339) (348) (362) (376) (391) (407) (423) (440)- - - - - - - - - - - -
Plus: Interest Earnings - - - - - 91 2 - - 139 436 658
Less: WB/Other Loan Interest Expense - - - 32.123 28.399 24.674 20.950 17.225 13.501 9,m 6,052 2.328
Less: WB/Other Loan Prlnclpal - - - 47,072 47.072 47,072 47.072 47,072 47.072 47.072 47.072 47.072
Less: Increase in OS Reserve Fund - - - - 3.045 (2.963) (82) - 4.635 9.891 7.401 (21.927)
Less: HC Capital Expenditures - - - -

-- -- -- -- --
Distributable Hard Currency - (157) (161) (79.524) (78.854) (69.039) (68.299) (64.674) (65.599) (67.008) (60.512) (27.256)

Plus: HC Loan Draws 68.893 208.833 145.921
Less: HC Capital Cost Equity Outlays 44.450 128.610 79.632
Less: HC Financing Costs 2.279 11.527 28.185-- --

Hard Currency Net Cash Flow 22.164 68.540 37.943 (79.524) (78.854) (69.039) (68.299) (64.674) (65.599) (67.008) (60.512) (27.256)
Real Hard Currency Net Cash Flow 21.119 63.528 34.211 (69,748) (67.2n) (57.299) (54,504) (49.626) (48.400) (47.538) (41.278) (17.8n)

IlC Real Net Present Value <Oct '93 $s) (70.449)

IIC CAPITAL COST OUTLAYS

Gubkinsky HC Expansion Cost 28.332 104.579 61.207
Tarasovsky GPP HC Costs - - -
Gas Gathering Systems HC Cost 7.528 23.106 17,712
Metering Facilities HC Costs 308 925 712
Other owners He Costs 8.281--

HC Capltal Cost Equity Outlays 44.450 128.610 79.632

".~"''''.-''l~'''

Bechtel Financing Servlces. Inc.
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15 Jul 1994 11: 19 AM \.r""\ REVISED CASE lB.l: Wet Gas =$0; Expected Tax; Domestic Gas & NGL Page 2

SIBERIAN GAS PROCESSING PLANT
Hard Currency Cash Flows (Financial)

($US Thousands)
2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

-- -- -- -- -- -- -- -- ---
DISTRIBUTABLE HC CASH FLOW

NGL HC Revenues
Dry Gas HC Revenues

Hard Currency Revenues

Fi xed o&M HC Cost 458 476 495 515 536 557 579 603 627 8.581
Transport HC Costs ---

HC Operating Expenses 458 476 495 515 536 557 579 603 627 8.581

HC Operating Income (458) (476) (495) (515) (536) (557) (5791 (603) (627) (8.5811- - - - - - - - - -
Plus: Interest Earnings - - - - - - - - - 1.326
Less: WB/Other Loan Interest Expense - - - - - - - - - 155.028
Less: WB/Other Loan Principal - - - - - - - - - 423.647
Less: Increase in OS Reserve Fund
Less: HC Capital Expenditures

Distributable Hard Currency (458) (476) (495) (515) (536) (557) (579) (603) (6271 (585,930)

Plus: HC Loan Draws - - - - - - - - - 423.647
Less: HC Capital Cost Equity Outlays - - - - - - - - - 252.692
Less: HC Financing Costs - - - - - - - - - 41.990-- -- -- -- -- -- -- -- --- --

Hard Currency Net Cash Flow (458) (476) (495) (515) (536) (5571 (579) (6031 (6271 (456.964)
Real Hard Currency Net Cash Flow (289) (289) (289) (289) (289) (289) (289) (289) (289) (337,289)

HC Real Net Present Value (Oct '93 $s)

HC CAPITAL COST OUTLAYS

Gubkinsky HC Expansion Cost - - - - - - - - - 194,119
Tarasovsky GPP HC Costs - - - - - - - - - -
Gas Gathering Systems HC Cost - - - - - - - - - 48.346
Metering Facilities HC Costs - - - - - - - - - 1.946
Other Owners HC Costs - - - - - - - - - 8.281-- -- -- -- -- -- -- -- --- --

HC Capital Cost Equity Outlays - - - - - - - - - 252.692

• • Bechtel Fina. Services, Inc .
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15 Jul 1994 11:20 AM REVISED CASE lB.l: Wet Gas = $0; Expected Tax; .Domestic Gas &NGL Page 1

SIBERIAN GAS PROCESSING PLANT
Ruble Cash Flow (Financial)

(Mi II ion Rubles)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- --

DISTRIBUTABLE CASH

NGL Ruble Revenues - 108,607 171,571 424,972 464,367 494,504 532,927 574,495 619,306 667,612 719,686 775,821
Gas Ruble Revenues - 138,884 169,724 377,872 412,900 439,698 473,862 510,823 550,668 593,620 639,922 689,836

-- -- -- -- -- -- -- -- -- -- -- --
Ruble Revenues - 247,491 341,294 802,843 877,267 934,202 1,006,789 1,085,319 1,169,973 1,261,231 1,359,607 1,465,657

~et Gas Feedstock Ruble Cost
Fixed O&M Ruble Cost - 85,376 98,721 206,364 225,494 240,129 258,787 278,972 300,732 324,189 349,476 376,735
Transport Ruble Costs - 72,769 114,955 284,738 311,133 331,326 357,070 384,921 414,945 447,311 482,201 519,813
Export Ruble Tariff - - - - - - - - - - - -
Ruble Tax Expense - 990 1,365 3,211 3,509 3,737 4,027 4,341 4,680 5,045 5,438 5,863

-- -- -- -- -- -- -- -- -- -- -- --
Ruble Operating Expenses - 159,135 215,041 494,314 540,136 575,191 619,884 668,235 720,357 776,545 837,115 902,410

Ruble Operating Income - 88,356 126,253 308,530 337,131 359,010 386,905 417,084 449,617 484,687 522,492 563,247
-- -- -- - - - -- -- -- - - -

Plus: VAT Ruble Recovery (52,372) <196,885) (13,032) 65,202 130,403 65,202
Less: Increase in Working Capital - (2,720) 3,310 20,843 1,125 1,198 1,824 1,966 2,119 2,285 2,463 2,655
Less: Ruble Income Taxes - 7,891 17,467 - - - - - - 8,592 76,516 87,554
Less: Ruble Capital Expenditures - - - - - - - -

-- -- -- -- -- -- -- --
Distributable Rubles (52,372) (113,700) 92,444 352,889 466,409 423,014 385,082 415,118 447,497 473,810 443,513 473,037

Less: Ruble Capital Cost Outlays 150,437 606,233 439,557-- -- --
Net Ruble Cash Flow (202,810) (719,933) (347,113> 352,889 466,409 423,014 385,082 415,118 447,497 473,810 443,513 473,037

Net Ruble Cash Flow (in $ equiv) (56,417) (159,680) (68,4471 63,417 78,854 69,039 60,650 63,076 65,599 67,008 60,512 62,265
Real Net Ruble Cash Flow (in $ equiv) (53,755) <148,003) (61,713) 55,621 67,277 57,299 48,400 48,400 48,400 47,538 41,278 40,841

Rbl Real Net Present Value (Oct '93 $s) (1,781>

RUBLE CAPITAL COST OUTLAYS

GUbkinSkkRuble Expansion Cost 63,330 293,179 193,006
Tarasovs y GPP Ruble Costs - - -
Gas Gatherin~ Systems Ruble Cost 40,593 156,262 134,737
Metering FacIlities Ruble Costs 554 2,085 1,806
Infrastructure Ruble Costs 35,175 154,706 110,008
Initial Ruble Working Capital 10,785--

Ruble Capital Cost Outlays 150,437 606,233 439,557

' •. 'G<.",~_.....

Bechtel Financing services, Inc.
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SIBERIAN GAS PROCESSING PLANT
Ruble Cash Flow (Financial)

(Mi II ion Rubles)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- --

DISTRIBUTABLE CASH

NGL Ruble Revenues 836,335 901,569 971,892 1,047,699 1,129,420 1,217,514 1,312,480 1,414,854 1,525,213 15,910,843
Gas Ruble Revenues 743,643 801,647 864,176 931,581 1,004,245 1,082,576 1,167,017 1,258,044 1,356,171 14,206,907

-- -- -- -- -- -- -- -- --- --
Ruble Revenues 1,579,978 1,703,216 1,836,067 1,979,280 2,133,664 2,300,090 2,479,497 2,672,898 2,881,384 30,117,750

Vet Gas Feedstock Ruble Cost
Fixed o&M Ruble Cost 406,120 437,798 471,946 508,758 548,441 591,219 637,334 687,046 740,636 7,774,271
Transport Ruble Costs 560,358 604,066 651,183 701,975 756,729 815,754 879,383 947,975 1,021,917 10,660,523
Export Ruble Tariff - - - - - - - - -
Ruble Tax Expense 6,320 6,813 7,344 7,917 8,535 9,200 9,918 10,692 11,526 120,471

-- -- -- -- -- -- -- -- --- --
Ruble Operating Expenses 972,798 1,048,676 1,130,473 1,218,650 1,313,705 1,416,174 1,526,635 1,645,713 1,774,078 18,555,265

Ruble Operating Income 607,180 654,540 705,594 760,630 819,960 883,916 952,862 1,027,185 1,107,306 11,562,485- - - - - -- -- - - --
Plus: VAT Ruble Recovery - - - - - - - - - (1,482)
Less: Increase in Working Capital 2,862 3,085 3,326 3,585 3,865 4,166 4,491 4,842 (130,487) (63,195)
Less: Ruble Income Taxes 96,572 197,267 224,449 241,956 260,829 281,173 303,105 326,747 352,233 2,482,352
Less: Ruble Capital Expenditures - - - - - - - -

-- -- -- -- -- -- -- -- --
Distributable Rubles 507,746 454,187 477,819 515,089 555,266 598,577 645,266 695,596 885,559 9,141,845

Less: Ruble Capital Cost Outlays - - - - - - - - - 1,196,227-- -- -- -- -- -- -- -- --- --
Net Ruble Cash Flow 507,746 454,187 477,819 515,089 555,266 598,577 645,266 695,596 885,559 7,945,618

Net Ruble Cash Flow (in $ equiv) 64,478 55,644 56,475 58,734 61,084 63,527 66,068 68,711 84,392 884,989
Real Net Ruble Cash Flow (in $ equiv) 40,665 33,744 32,931 32,931 32,931 32,931 32,931 32,931 38,891 502,467

Rbl Real Net Present Value (Oct '93 $s)

RUBLE CAPITAL COST OUTLAYS

GUbkinSkr Ruble Expansion Cost - - - - - - - - - 549,515
larasovs y GPP Ruble Costs - - - - - - - - - -
Gas Gatherin~ Systems Ruble Cost - - - - - - - - - 331,592
Metering FaCIlities Ruble Costs - - - - - - - - - 4,446
Infrastructure Ruble Costs - - - - - - - - - 299,889
Initial Ruble WOrking Capital - - - - - - - - - 10,785

-- -- -- -- -- -- -- -- --- --
Ruble Capital Cost Outlays - - - - - - - - - 1,196,227

• • Bechtel Finan~services, Inc.
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Table 5.2 - 3

SUMMARY OF SENSITIVITY ANALYSIS

•
Debt Service

Unleveragad Laveraged Coverage Ratios

ROI Paybeck ROE Payback Min. Avg.
(%) (Years) (%) (Years) (%) (%)

Case
Base Evaluation-Case 1B.l 14.7 4.9 12.5 6.9 116 150

Revenues
Revenues + 25% 40.0 1.6 49.8 1.3 241 329
Revenues -10% 2.0 11.6 (5.2) None 53 65

Pricing
NGL Export Price; Gas Export Price +25% 32.6 2.1 38.6 1.8 206 273
NGL Export Price; Gas Export Price ·15% 1.4 12.1 (6.0) None 50 62
NGL Export Price + 25%; Gas Export Price 22.6 3.2 24.0 3.2 164 206
NGL Export Price -25%; Gas Export Price 5.4 8.9 (0.5) 15.2 67 95

NGL Export Price; Gas Domestic Price 13.9 5.1 11.7 7.4 113 147
NGL Export Price; Gas Domestic Price + 25% 17.4 4.2 17.1 4.9 134 172
NGL Export Price; Gas Domestic Price ·25% 10.1 6.5 6.6 10.2 92 123
NGL Export Price + 25%; Gas Domestic Price 21.9 3.4 23.3 3.3 162 202
NGL Export Price ·25%; Gas Domestic Price 4.4 9.6 (1.4) 16.0 64 81

NGL Domestic Price; Gas Domestic Price 7.7 7.6 3.3 12.3 80 103
NGL Domestic Price; Gas Domestic Price + 25% 11.7 5.9 8.7 9.2 100 133
NGL Domestic Price; Gas Domestic Price ·25% 3.1 10.6 (2.9) 17.4 59 73
NGL Domestic Price +25%; Gas Domestic Price 12.0 5.7 9.2 9.0 103 135
NGL Domestic Price -25%; Gas Domestic Price 2.5 11.1 (3.6) None 57 70

NGL Domestic Price; Gas Export Price 8.5 7.2 4.1 11.8 83 108
NGL Domestic Price; Gas Export Price +25% 27.3 2.6 31.0 2.3 183 235
NGL Domestic Price; Gas Export Price ·5% 3.9 10.0 (2.4) 16.9 61 76
NGL Domestic Price +25%; Gas Export Price 12.8 5.5 9.9 8.6 106 139
NGL Domestic Price ·25%; Gas Export Price 3.6 10.2 (2.7) 17.2 60 74

Capital Costs
Capital Costs + 25% 10.9 6.1 7,4 9.8 95 127
Capital Costs ·25% 20,4 3.6 20.9 3.7 151 190

-,.,.~",,~
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~ Table 5.2 - 3 (continued)

SUMMARY OF SENSITIVITY ANALYSIS

Debt Service
Unleveraged Leveraged Coverage Retios

ROI Payback ROE Payback Min. Avg.
(%) (Yeers) (%) (Years) (%) (%)

Operating Expenses
Operating Expenses + 25% 12.6 5.5 9.6 8.8 104 138
Operating Expenses -25% 16.7 4.4 15.5 5.4 128 164
Operating Expenses + 50% 10.5 6.3 6.7 10.1 93 124
Operating Expenses + 100% 6.0 8.6 0.2 14.6 70 90
Operating Expenses + 150% 0.5 13.0 N/A None 46 57

Transport Costs
Transport Costs + 15% (0.4) 14.0 (8.4) None 41 51
Transport Costs -25% 34.1 2.0 40.9 1.7 214 286

Gasprom Tariff @US$10/MCM 38.5 1.7 47.8 1.4 233 316

Eastern European Gas Tariff + 25% 7.5 7.7 2.5 12.8 77 100
Eastern European Gas Tariff -25% 21.2 3.5 22.2 3.5 156 195

NGL Pipeline Tariff -25% 17.1 4.3 16.2 5.2 131 168
NGL Pipeline Tariff -50% 19.5 3.8 19.8 4.0 146 185

Effect of NGL Content
Minimum NGL Production 12.6 5.5 9.6 8.8 104 137
Maximum NGL Production 16.6 4.4 15.5 5.4 128 165
Average Declining NGL Production 12.6 5.1 9.5 8.2 117 138

Taxation
Full Taxation (Note: w/o Gas Export Tariff) 14.8 4.9 3.9 11.9 82 107
Expected Taxation 14.7 4.9 12.5 6.9 116 150
Profits TalC Only 14.7 4.9 16.0 6.2 104 148

N/A • Not Available (negative operating cash flow precludes calculation of return)

o
o
C'.J • • •



13 Jun 1994 9:~. REVISED CASE lB.l: we\~' $0; Expected Tax

SIBERIAN GAS PROCESSING PLANT
Data and Key Results BASE EVALUATION CASE IB.l

~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (aCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic LHe 20.00

1994 1995 1996 1997 1998 1999 2000 2001-------------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% %Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP-- --
Dry Gas In-Russia Costs ($/MCM) - 40.00

382 Dry Gas Export Costs 32.00
19,432 NGL In-Russia Costs ($/Ton) 1.94 36.55

985 NGL Pipeline Costs 43.52 43.52
1,364 518 NGL Port Loading Charge 1.62

10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
-- -- ----
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,841 21,705 10,727 42,272
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,026 266,068 161,917 520,011-----

45
45

WB/Other Loan

70%
419,781 419,787

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'dl

Required Reserves (1st operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

14.7%
4.9

73,863

12.5%
6.9

16,711

116%
150%

Actual

39,236
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% ""
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.00
1.00
1.00
1.00

o
a
w

-
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Bechtel Financing Services, Inc.
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of funds During Construction

($US Thousands)

1995 1996 1997 Total ~-- -- -- -- --
SOURCES Of fUNDS $ ~

-
World Bank/Other Loan 68,885 207,376 143,520 419,781 70~
SIBNG Cash Equity - - - - - Total Debt 419,781 70%
PNG Cash Equity - - - - - Operating Cash 53,092 9%
Gasprom Cash Equity 4,920 10,852 5,363 21,136 4% Equity Requirement 126,814 21%
SIBNG Equity 4,920 10,852 5,363 21,136 4%
PNG Equity 4,920 10,852 5,363 21,136 4%
Foreign Equi ty 14,761 32,557 16,089 63,407 11% 599,688 100%
JV Operating Cash flow - 23,762 29,330 53,092 9%-- -- -- -- --

Total Sources of funds 98,407 296,251 205,029 599,688 100%
MEMORANDA ~B/Other Loan

Loan Draws, Amount 419,781
USES Of fUNDS Standby facility -

Constr Loan Draws + Standby, Commitment 419,781 419,787
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront fee Rate
Metering facilities Costs 463 1,388 1,068 2,919 Other financing fees (X, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 21,705 10,727 42,272
Other OWners Costs 8,281 - - 8,281
Initial ~rking Capital 3,000 - - 3,000-- -- -- --

Capital Costs 96,139 284,776 177,035 557,949 93%

Other Loan Interest 1,260 10,766 27,824 39,851
Other Loan Commitment fees 1,009 709 170 1,887
Upfront fees

financing Costs 2,269 11,475 27,995 41,738 7%

Total Uses of funds 98,407 296,251 205,029 599,688 100%

WW NOTE: ANNUAL SANDU STATEMENT IS fOR PRESENTATION ONLY. VALUES ARE fROM QUARTERLY CALCULATIONS.

VAT TAX fUNDING

VAT Tax 15,003 52,614 33,262 100,879
Equity Requirement 126,814
Equity for VAT 60,807

VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ----- -- -- -- Total Equity 166,486
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
~asprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equi ty for VAT 7,284 21,834 1,285 30,404-- -- -- --

Cash Equity for VAT 14,569 43,669 2,570 60,807

o
o
A • • Bechtel finan~services, Inc.
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SIBERIAN GAS PROCESSING PLANT
IncrementaL UnLeveraged Cash FLow Statement

($US Thousands)

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
-- -

UNLEVERAGED CASH FLOW

NGL Domestic Revenues - - - -
NGL Export Revenues - 51,120 71,796 162,069 166,607 171.272 178,123 185,248 192,658 200.364 208.379 216,714 225,382
Gas Domestic Revenues - - - - - - - - - - - - -
Gas Export Revenues - 162,228 176.254 357.623 367,636 377.930 393,047 408,769 425,120 442,125 459,810 478,202 497,330-- -- -- -- -- -- -- -- -- -- -- -- --

Revenues - 213.349 248.050 519,692 534,244 549.202 571.170 594,017 617,778 642,489 668.189 694,916 722,713

~et Gas Feedstock Cost
Fixed O&H Cost - 19,093 19,628 37,414 38,462 39.539 41,121 42,765 44,476 46.255 48.105 50.029 52.031
Transport Costs - 164.138 189,257 395.026 406.087 417.457 434.155 451.522 469.582 488.366 507.900 528.216 549.345

-- -- -- -- -- -- -- -- -- -- -- -- --
Operating Expenses - 183.232 208.885 432,440 444.549 456.996 475.276 494,287 514.058 534.621 556.006 578.246 601.376

Operating Income - 30.117 39.165 87.252 89.695 92,206 95.895 99.730 103,720 107,868 112.183 116.670 121.337

less: CapitaL Expenditures
less: Increase In Working CapitaL - 608 1.098 5,795 294 302 444 462 480 499 519 540 562-- -- -- -- -- -- -- -- -- -- -- -- --

UnLeveraged DistributabLe Cash - 29.509 38.067 81.457 89.401 91.904 95.451 99.269 103.239 107.369 111.664 116.130 120.776

Less: CapitaL Cost Cash OutLays 86,298 263.071 166.308
-- -- --

UnLeveraged Net Cash FLow 186.298) 1233.562) 1128,241> 81.457 89.401 91.904 95.451 99,269 103.239 107.369 111.664 116.130 120.776
CumuLative (86.298) (319.860) (448.101) (366.644) (277.243) (185.339) (89.889) 9.380 112,619 219.988 331.652 447,782 568.558- -

Payback from Jan 1998 (Yrs) 4.9
NominaL NPV (Oct 1993) @ 15X 73.863

ReaL UnLeveraged Net Cash Flow 182.2271 (216.482) (115.625) 71.443 76.275 76.275 76,171 76,171 76.171 76.171 76,171 76.171 76.171
ReaL Return on Investment 14.7X

CAPITAL COST CASH OUTLAYS

GubkinSkkGPP Expansion 45.950 169.606 99.266
rarasovs y GPP - - -
,;as Gatherin~ Systems Cost 18,820 57,765 44.281
Metering FaclLities Costs 463 1,388 1.068
Infrastructure Costs 9.785 34.314 21.692
Jther OWners Costs 8.281
Initial Working CapitaL 3.000--

CapitaL Cost Cash OutLays 86,298 263.071 166.308

."",~

o
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.-.--=-" SIBERIAN GAS PRULESSING PLANT
Incremental Un leveraged Cash Flow Statement

($US Thousands)

2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- --
UNLEVERAGED CASH FLOW

NGL Domestic Revenues
NGL Export Revenues 234,398 243,774 253,525 263,666 274,212 285,181 296,588 308,451 4,189,527
Gas Domestic Revenues - - - - - - - - -
Gas Export Revenues 517,224 537,912 559,429 581,806 605,078 629,282 654,453 680,631 9,311,890

-- -- -- -- -- -- -- -- --
Revenues 751,621 781,686 812,954 845,472 879,291 914,462 951,041 989,082 13,501,418

.~et Gas Feedstock Cost
Fixed o&M Cost 54,112 56,276 58,527 60,869 63,303 65,835 68,469 71,208 977,518
Transport Costs 571,319 594,172 617,938 642,656 668,362 695.097 722,901 751,817 10.265,312-- -- -- -- -- -- -- -- --

Operating Expenses 625,431 650,448 676,466 703,524 731,665 760,932 791,369 823,024 11,242,830

Operating Income 126,191 131,238 136,488 141,947 147,625 153,530 159,671 166,058 2,258,587- - - - -- - - -
Less: Capital Expenditures
Less: Increase In Working Capital 584 607 632 657 683 711 739 (19,2171 (3,000)

-- -- -- -- -- -- -- -- --
Unleveraged Distributable Cash 125,607 130,631 135,856 141,290 146,942 152,820 158,932 185,275 2,261,587

Less: Capital Cost Cash Outlays - - - - - - - - 515,677
-- -- -- -- -- -- -- -- --

Unleveraged Net Cash Flow 125,607 130,631 135,856 141,290 146,942 152,820 158,932 185,275 1,745,910
Cumulative 694,164 824,795 960,651 1,101,941 1,248,883 1,401,703 1,560,635 1,745,910- - - - - --

Payback from Jan 1998 (Yrs)
Nominal NPV (Oct 1993) @ 15%

!~eal Un leveraged Net Cash Flow 76,171 76,171 76,171 76,171 76,171 76,171 76,171 85,381 961,440
~eal Return on Investment

CAPITAL COST CASH OUTLAYS

.ubk ins k~ GPP Expans ion - - - - - - - - 314,821
larasovs y GPP - - - - - - - - -
~as Gatherin~ Systems Cost - - - - - - - - 120,866
~etering FaCIlities Costs - - - - - - - - 2,919
Infrastructure Costs - - - - - - - - 65,791
)ther OWners Costs - - - - - - - - 8,281
Initial Working Capital - - - - - - - - 3,000-- -- -- -- -- -- -- -- --

Capital Cost Cash Outlays - - - - - - - - 515,677

o
o
CJ • • Bechtel Finan~ervices, Inc •
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SIBERIAN GAS PROCESSING PLANT
Cash Flow Statement

($US Thousands)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009-- -- -- -- -- -- -- -- -- -- -- --
DISTRIBUTABLE CASH

NGL Domestic Revenues
NGL Export Revenues 162.069 166.607 171.272 178.123 185.248 192.658 200.364 208.379 216,714 225.382 234.398 243.774
Gas Domestic Revenues - - - - - - - - - - - -
Gas Export Revenues 357.623 367.636 377.930 393.047 408.769 425.120 442.125 459.810 478.202 497.330 517.224 537.912

-- -- -- -- -- -- -- -- -- -- -- --
Revenues 519,692 534,244 549.202 571.170 594.017 617,778 642.489 668.189 694.916 722,713 751.621 781.686

Wet Gas Feedstock Cost
Fixed o&M Cost 37,414 38.462 39.539 41.121 42,765 44.476 46.255 48.105 50.029 52.031 54.112 56.276
Transport Costs 395,026 406,087 417.457 434.155 451.522 469.582 488.366 507.900 528.216 549.345 571.319 594.172
Export Tari ff - - - - - - - - - - - -
Road Tax 2,079 2.137 2.197 2.285 2.376 2.471 2.570 2.673 2.780 2.891 3.006 3.127

-- -- -- -- -- -- -- -- -- -- -- --
Operating Expenses 434.519 446.686 459.193 477.561 496.663 516.530 537.191 558.678 581.025 604.266 628.437 653.575

Operating Income 85.173 87.558 90.009 93.610 97.354 101.248 105.298 109.510 113.891 118.446 123.184 128.112- - - - - - -
Plus: Interest Earnings - 379 1.066 1.011 956 900 845 790 734
Plus: VAT Recovery 11,717 22.047 10,641 - - - - - -
Less: Increase in Working Capital 5,795 294 302 444 462 480 499 519 540 562 584 607
Less: Income Taxes - - - - - 2.118 7.376 29.392 35.942 37,903 39.419 40.996

-- -- -- -- -- -- -- -- -- -- -- --
Cash Available for Debt Service 91,096 109,689 101.415 94.177 97.848 99.550 98.268 80.388 78.143 79.982 83.181 86.508

Less: WB/Other Loan Interest Expense 31,830 28,139 24.449 20,759 17.068 13,378 9,687 5,997 2,307
Less: WB/Other Loan Principal 46,642 46,642 46,642 46,642 46.642 46,642 46,642 46,642 46,642-- -- -- -- -- -- -- -- --

Cash Available for Reserves 12,624 34,908 30,324 26.776 34.138 39.530 41,938 27.749 29.194 79,982 83,181 86,508

Less: Increase in DS Reserve Fund 12.624 22.922 (1.845) (1.845) (1.845) (1.845) (1.845) (1.845) (24.474)
Less: Capital Expenditures - - - - - - - - --- -- -- -- -- -- -- -- -- -- -- --

Distributable Cash - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669 79,982 83,181 86,508
Cash Avail for CS Dividends - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669 79.982 83.181 86.508

Plus: Additional Equity Investment -- -- -- -- -- -- -- -- -- -- -- --
CS Dividends Payable - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669 79,982 83,181 86,508

Less: CS Dividends - 11.986 32,169 28.621 35.983 41.376 43,783 29.594 53.669 79.982 83,181 86,508-- -- -- -- -- -- -- -- -- -- -
Net Cash Flow
Cumulative

DEBT SERVICE COVERAGE

Cash Available for Debt Service 91,096 109,689 101,415 94,177 97,848 99.550 98,268 80,388 78,143 79,982 83,181 86,508
Debt Service (Principal &Interest) 78,472 74,782 71.091 67.401 63,710 60.020 56.330 52.639 48,949

Debt Service Coverage 116% 147% 143% 140% 154% 166% 174% 153% 160%

Minimum Debt Service Coverage 116%
Average Debt Service Coverage 150%

.~

if')'l-'
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10 Jun 1994 6: 11 REVISED CASE lB.l: Wet = $0; Expected Tax Page 2

SIBERIAN GAS PROCESSING PLANT
Cash Flow Statement

($US Thousands)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
",. -- -- -- -- --

TAXABLE INCOME

Operating Income 85,173 87,558 90,009 93,610 97,354 101,248 105,298 109,510 113,891 118,446 123,184 128,112
Plus: Interest Earnings - 379 1,066 1,011 956 900 845 790 734
less: Tax Depreciation &Amortization 89,503 89,503 89,503 89,503 84,846 75,532 50,355 - -
less: WB/Other Loan Interest Expense 31,830 28,139 24,449 20,759 17,068 13,378 9,687 5,997 2,307

-- -- -- -- -- -- -- -- --
Operating Profit (36,160) (29,706) (22,876) (15,641) (3,604) 13,239 46,101 104,303 112,318 118,446 123,184 128,112

Less: Loss Carryforwards Used - - - - - 6,619 23,051 12,452
less: Reinvestment Deduction - - - - - - - --- -- -- -- -- -- -- -- -- -- -- -

Taxable Income (36,160) (29,706) (22,876) (15,641) (3,604) 6,619 23,051 91,851 112,318 118,446 123,184 128,112

less: Income Taxes - - - - - 2,118 7,376 29,392 35,942 37,903 39,419 40,996-- -- -- -- -- -- -- -- -- -- -- --
After Tax Income (36,160) (29,706) (22,876) (15,641) (3,604) 4,501 15,674 62,459 76,377 80,543 83,765 87,116

Payback from Jan 1998 (Yrs) 6.4
Nominal NPV (Oct 1993) @ 15% 30,155

<;::>
o
CO • • Bechtel Finan~services. Inc.



10 Jun 1994 6:1l~ REVISED CASE lB.l: wet~ $0; Expected Tax

SIBERIAN GAS PROCESSING PLANT
cash Flow Statement

($US Thousands)

• Page 3

DISTRIBUTABLE CASH

2010 2011 2012 2013 2014 2015 Total

NGL Domest\c Revenues
NGL Export Revenues
Gas Domestic Revenues
Gas Export Revenues

Revenues

\.let Gas Feedstock Cost
Fixed O&M Cost
Transport Costs
Export Tari ff
Road Tax

Operating Expenses

Operating Income

Plus Interest Earnings
Plus VAT Recovery
Less Increase in Working Capital
Less Income Taxes

Cash Available for Debt Service

Less: WB/Other loan Interest Expense
Less: WB/Other Loan Principal

Cash Available for Reserves

253,525 263,666 274,212 285,181 296,588 308,451 4,066,611
- - - - - - -

559,429 581,806 605,078 629,282 654,453 680,631 8,973,408
-- -- -- -- -- -- --

812,954 845,472 879,291 914,462 951,041 989,082 13,040,019

- - - - - -
58,527 60,869 63,303 65,835 68,469 71,208 938,797

617,938 642,656 668,362 695,097 722,901 751,817 9,911,917
- - - - - - -

3,252 3,382 3,517 3,658 3,804 3,956 52,160
-- -- -- -- -- -- --

679,718 706,906 735,183 764,590 795,173 826,980 10,902,874

133,236 138,565 144,108 149,872 155,867 162,102 2,137,145- - - - -
6,681

44,406
632 657 683 711 739 (19,2171 (4,706)

42,636 44,341 46,115 47,959 49,878 51,873 475,946
-- -- -- -- -- -- --
89,969 93,567 97,310 101,203 105,251 129,446 1,716,991

153,613
419,781--

89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

less: Increase in OS Reserve Fund
Less: Capital Expenditures

Distributable Cash
Cash Avail for CS Dividends

Plus: Additional Equity Investment

CS Dividends Payable

Less: CS Dividends

Net Cash flow
Cumulative

DEBT SERVICE COVERAGE

Cash Available for Debt Service
.Jebt Service (Princ\pal &Interest)

Debt Serv\ce Coverage

~inimum Debt Service Coverage
~verage Debt Service Coverage

89,969
89,969

89,969

89,969

89,969

93,567
93,567

93,567

93,567

93,567

97,310
97,310

97,310

97,310

97,310

101,203
101,203

101,203

101,203

101,203

105,251
105,251

105,251

105,251

105,251

129,446 1,143,597
129,446 1,143,597

129,446 1,143,597

129,446 1,143,597

129,446 1,716,991
573,394

o
o
c..;:J
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10 Jun 1994 6:H REVISED CASE lB.l: Wet = $0; Expected Tax Page 4

SIBERIAN GAS PROCESSING PLANT--..... Cash Flow Statement

0' ($US Thousands)
"j

) 2010 2011 2012 2013 2014 2015 Total
..,...\. -- -- -- -- -- -- --

TAXABLE INCOME r'"
Operating Income 133,236 138,565 144,108 149,872 155,867 162,102 2,137.145
Plus: Interest Earnings - - - - - - 6,681
Less: Tax Depreciation &Amortization - - - - - - 568,746
Less: WB!Other Loan Interest Expense - - - - - - 153,613

-- -- -- -- -- -- --
Operating Profit 133.236 138.565 144.108 149,872 155,867 162,102 1,421,467

Less: Loss Carryforwards Used - - - - - - 42,122
Less: Reinvestment Deduction - - - - - --- -- -- -- -- --

Taxable Income 133,236 138,565 144,108 149,872 155,867 162,102 1,379,345

Less: Income Taxes 42,636 44,341 46.115 47,959 49,878 51,873 475,946
-- -- -- -- -- -- --

After Tax Income 90,600 94,224 97,993 101,913 105,990 110,229 903,399

Payback from Jan 1998 (Yrs)
Nominal NPV (Oct 1993) @ 15%

o......
o • • Bechtel Financ~ervices. Inc.



13 Jun 1994 9:3,. REVISED CASE lB.l: wet~ $0; Expected Tax • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7,349 18,130 5,791
PNG Equi ty - 7,349 18,130 5,791
Gasprom Equity - 7,349 18,130 5,791
Foreign Equi ty - 22,046 54,391 17,374
Additional Equity - -

-- -- --
Total Equi ty - 44,091 108,782 34,749

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 25,479 31,270 31,270 31, 270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
PNG Equity Holdings - 7,349 25,479 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
Gasprom Equity Holdings - 7,349 25,479 31,270 31.270 31.270 31,270 31,270 31,270 31,270 31.270 31,270 31,270
Foreign Equity Holdings - 22,046 76,437 93,811 93,811 93,811 93.811 93,811 93,811 93,811 93,811 93,811 93,811-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44,091 152,873 187,622 187,622 187,622 187,622 187,622 187,622 187.622 187.622 187.622 187,622

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669
Less: Equity Investment - 44,091 108,782 34,749-- -- -- --

Net Cash Flow - (44,091) (108,782) (34,749) - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669
Cumulative - (44,091> (152,873) (187,622) (187,622) <175,636) (143,467) (114,846) (78,863) (37,487) 6,296 35,890 89,558

Reat Net Cash Flow - (42,011> <100,827> (31,330) - 10,226 26,698 22,840 27,611 30,527 31,061 20,188 35,202
Real Return on Equity 12.5%

,.,..~~
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13 Jun 1994 9:3 ",=--'" REVISED CASE lB.l: Wet = $0; Expected Tax Page 2r--
~\ SIBERIAN GASS PROCESSING PLANTe:;t-, Equi ty Returns

'i,.,.,.,~,,~~ (Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

SNGP CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

SNGP CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 18,130 5,791

-- -- -- --
SNGP Net Cash Flow - (7,349) (18,130) (5,791) - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Real SNGP Net Cash Flow - (7,002) (16,805) (5,222) - 1,704 4,450 3,807 4,602 5,088 5,177 3,365 5,867

SNGP Real Return on Equity 12.5%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

PNG CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

PNG CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 18,130 5,791

-- -- -- --
PNG Net Cash Flow - (7,349) (18,130) (5,791) - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Real PNG Net Cash Flow - a,002} <16,805) (5,222) - 1,704 4,450 3,807 4,602 5,088 5,177 3,365 5,867

PNG Real Return on Equity 12.5%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

Gasprom CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

Gasprom CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: Gasprom Transport Marginal Profit - - - -
less: Gasprom Equity - 7,349 18,130 5,791

-- -- -- --
Gasprom Net Cash Flow - (7,349) (18,130) (5,791) - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Real Gasprom Net Cash Flow - (7,002) (16,805) (5,222) - 1,704 4,450 3,807 4,602 5,088 5,177 3,365 5,867

Gasprom Real Return on Equity 12.5%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

Foreign CS Dividends - - - - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834

Foreign CS Dividends - - - - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834
Less: Forei~n Equity - 22,046 54,391 17,374
less: Additlonal Equity Investment - - - --- -- -- -- -- -- -- -- -- --

Foreign Net Cash Flow - (22,046) (54,391) (17,374) - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834
Real Foreign Cash Flow - (21,005) (50,414) (15,665) - 5,113 13,349 11,420 13,805 15,264 15,531 10,094 17,601

Foreign Real Return on Equity 12.5%
<::)
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13 Jun 1994 9:3le REVISED CASE 1B.1: wet~ $0; Expected Tax e Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 31,270
PNG Equi ty - - - - - - - - - 31,270
Gasprom Equi ty - - - - - - - - - 31,270
Foreign Equity - - - - - - - - - 93,811
Additional Equity

Total Equity - - - - - - - - - 187,622

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
PNG Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
Gasprom Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
Foreign Equity Holdings 93,811 93,811 93,811 93,811 93,811 93,811 93,811 93,811 93,811

-- -- -- -- -- -- -- -- --
CS Equity position 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622

PROJECT RETURN ON EQUITY

CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597
Less: Equity Investment - - - - - - - - 187,622

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 955,975
Cumulative 169,540 252,721 339,230 429,198 522,766 620,076 721,279 826,529 955,975

Real Net Cash Flow 50,443 50,443 50,443 50,443 50,443 50,443 50,443 50,443 59,653 493,386
Real Return on Equity

---......-
o
~
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13 Jun 1994 9:3t. ~ REVISED CASE lB.1: Wet = $0; Expected Tax Page 4
~~-,.

SIBERIAN GASS PROCESSING PLANT
d Equi ty Returns,:J <Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

SNGP CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599

SNGP CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 31,270

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 159,329
Real SNGP Net Cash Flow 8,407 8,407 8,407 8,407 8,407 8,407 8,407 8,407 9,942 82,231

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

PNG CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599

PNG CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 31,270

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 159,329
Real PNG Net Cash Flow 8,407 8,407 8,407 8,407 8,407 8,407 8,407 8,407 9,942 82,231

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

Gasprom CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599

Gasprom CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 31,270

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 159,329
Real Gasprom Net Cash Flow 8,407 8,407 8,407 8,407 8,407 8,407 8,407 8,407 9,942 82,231

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

Foreign CS Dividends 39,991 41,591 43,254 44,984 46,784 48,655 50,601 52,625 64,723 571,798

Foreign CS Dividends 39,991 41,591 43,254 44,984 46,784 48,655 50,601 52,625 64,723 571,798
Less: Forei~n Equity - - - - - - - - - 93,811
Less: Additlonal Equity Investment -

-- --
Foreign Net Cash Flow 39,991 41,591 43,254 44,984 46,784 48,655 50,601 52,625 64,723 477,988
Real Foreign Cash Flow 25,222 25,222 25,222 25,222 25,222 25,222 25,222 25,222 29,827 246,693

Foreign Real Return on Equity
0 Bechtel Financ~ervices, Inc ....... • •~



20 Jun 1994 7:0~~ REVISED CASE lB.l: Wet Gas =$~ected Tax;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Revenues @ +25% ~ Page 1

TIMING OATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c LHe 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

40.0%
1.6

667,417

49.8%
1.3

435,183

241%
329%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,835 10,720 (4,543) 16,012
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,020 255,084 146,647 493,751

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

84.82
180.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

21.36
112.50

100%

DaM EXP
--

40.00
32.00

1. 94 36.55
43.52 43.52

1. 62
15.10

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

Actual

37,433
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

45
45

WB/Other Loan

70%
400,488 400,490

8.15%
Jan 98 9.0

0.25%

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

1.00
1. 25
1.25
1.00
1.00
1.00

a
...-
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20 Jun 1994 7:0~ REVISED CASE 1B.1: Wet Gas = $( .pected Tax; Revenues @ +25% Page 1-----
~- SIBERIAN GAS PROCESSING PLANT

Q
Annual Sources and Uses of Funds During Construction

($US Thousands)
~~

1995 1996 1997 Total %
--- --- --- -- ---

SOURCES OF FUNDS $ %-
World Bank/Other Loan 68,847 199,494 132,147 400,488 70%
SIBNG Cash Equity - - - - - Total Debt 400,488 70%
PNG Cash Equity - - - - - Operating Cash 123,601 22%
Gasprom Cash Equity 4,918 5,360 (2,272) 8,006 1% Equity Requirement 48,037 8%
SIBNG Equity 4,918 5,360 (2,272) 8,006 1% --
PNG Equity 4,918 5,360 (2,272) 8,006 1%
Foreign Equi ty 14,753 16,081 (6,815) 24,019 4% 572,126 100%
JV Operating Cash Flow - 53,336 70,264 123,601 22%

--- --- -- --- ---
Total Sources of Funds 98,353 284,992 188,781 572,126 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 400,488
USES OF FUNDS Standby Facility -
Gubkinsky GPP Expansion

Constr Loan Draws + Standby, Commitment 400,488 400,490
45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,835 10,720 (4,543) 16,012
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

--- --- -- ---
Capital Costs 96,133 273,792 161,765 531,690 93%

Other Loan Interest 1,259 10,532 26,865 38,656
Other Loan Commitment Fees 961 668 152 1,781
Upfront Fees

Fi nanc ing Cos ts 2,219 11,200 27,017 40,436 7%

Total Uses of Funds 98,353 284,992 188,781 572,126 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072-- -- -- --

Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equi ty for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

Equity Requirement
Equity for VAT

Total Equity

48,037
60,807

108,845

<=>
~
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - 7,346 12,638 (1,843)
PNG Equi ty - 7,346 12,638 (1,843)
Gasprom Equity - 7,346 12,638 (1,843)
Foreign Equi ty - 22,037 37,915 (5,530)
Additional Equity - -

-- -- -- --
Total Equity - 44,075 75,830 (11,060)

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,346 19,984 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141
PNG Equity Holdings - 7,346 19,984 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141
Gasprom Equity Holdings - 7,346 19,984 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141
Foreign Equity Holdings - 22,037 59,952 54,422 54,422 54,422 54,422 54,422 54,422 54,422 54,422 54,422 54,422

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,075 119,905 108,845 108,845 108,845 108,845 108,845 108,845 108,845 108,845 108,845 108,845

PROJECT RETURN ON EQUITY

CS Dividends - - - - 68,233 140,152 133,488 131,016 138,254 144,256 145,888 140,180 171,579
Less: Equity Investment - 44,075 75,830 (11,060)

-- -- -- --
Net Cash Flow - (44,075) (75,830) 11,060 68,233 140,152 133,488 131,016 138,254 144,256 145,888 140,180 171,579
Cumulative - (44,075) (119,905) (108,845) (40,612) 99,540 233,028 364,043 502,297 646,553 792,441 932,621 1,104,200

Real Net Cash Flow - (41,995) (70,285) 9,972 59,845 119,575 110,787 104,553 106,086 106,434 103,498 95,624 112,541
Real Return on Equity 49.8%

a
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<S- SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(- .

~~ (Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 68,233 140,152 133,488 131,016 138,254 144,256 145,888 140,180 171,579

SNGP CS Dividends - - - 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597

SNGP CS Dividends - - - 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597
Plus: SNGP NGL PipeLine MarginaL Profit - - - -
Less: SNGP Equity - 7,346 12,638 (1,843)

-- -- -- --
SNGP Net Cash FLow - (7,346) (12,638) 1,843 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597
ReaL SNGP Net Cash FLow - (6,999) (11,714) 1,662 9,974 19,929 18,464 17,425 17,681 17,739 17,250 15,937 18,757

SNGP ReaL Return on Equity 49.8%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 68,233 140,152 133,488 131,016 138,254 144,256 145,888 140,180 171,579

PNG CS Dividends - - - 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597

PNG CS Dividends - - - 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597
PLus: PNG Wet Gas MarginaL Profit - - - -
Less: PNG Equi ty - 7,346 12,638 (1,843)

-- -- -- --
PNG Net Cash FLow - (7,346) (12,638) 1,843 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597
ReaL PNG Net Cash FLow - (6,999) (11,714) 1,662 9,974 19,929 18,464 17,425 17,681 17,739 17,250 15,937 18,757

PNG ReaL Return on Equity 49.8%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 68,233 140,152 133,488 131,016 138,254 144,256 145,888 140,180 171,579

Gasprom CS Dividends - - - 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597

Gasprom CS Dividends - - - 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597
PLus: Gasprom Transport MarginaL Profit - - - -
Less: Gasprom Equity - 7,346 12,638 (1,843)

-- -- -- --
Gasprom Net Cash FLow - (7,346) <12,638) 1,843 11,372 23,359 22,248 21,836 23,042 24,043 24,315 23,363 28,597
ReaL Gasprom Net Cash FLow - (6,999) <11,714) 1,662 9,974 19,929 18,464 17,425 17,681 17,739 17,250 15,937 18,757

Gasprom ReaL Return on Equity 49.8%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - 68,233 140,152 133,488 131,016 138,254 144,256 145,888 140,180 171,579

Foreign CS Dividends - - - 34,116 70,076 66,744 65,508 69,127 72,128 72,944 70,090 85,790

Foreign CS Dividends - - - 34,116 70,076 66,744 65,508 69,127 72,128 72,944 70,090 85,790
Less: Foreign Equity - 22,037 37,915 (5,530>
Less: Additional Equity Investment - - - -

-- -- -- -- -- -- -- -- -- --- -- -- -
Foreign Net Cash FLow - (22,037) (37,915) 5,530 34,116 70,076 66,744 65,508 69,127 72,128 72,944 70,090 85,790
ReaL Foreign Cash FLow - (20,998) (35,142) 4,986 29,922 59,787 55,393 52,276 53,043 53,217 51,749 47,812 56,271

Foreign ReaL Return on Equity 49.8%
0 BechteL Financ~ervices, Inc ....... • •CO
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SIBERIAN GASS PROCESSING PLANT
Equity Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 18,141
PNG Equi ty - - - - - - - - - 18,141
Gasprom Equity - - - - - - - - - 18,141
foreign Equity - - - - - - - - - 54,422
Additional Equity - - - - - - - - --- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 108,845

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141
PNG Equity Holdings 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141
Gasprom Equity Holdings 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141 18,141
foreign Equity Holdings 54,422 54,422 54,422 54,422 54,422 54,422 54,422 54,422 54,422

-- -- -- -- -- -- -- -- --
CS Equity Position 108,845 108,845 108,845 108,845 108,845 108,845 108,845 108,845 108,845

PROJECT RETURN ON EQUITY

CS Dividends 201,498 209,558 217,941 226,658 235,724 245,153 254,960 265,158 326,113 3,395,809
Less: Equity Investment - - - - - - - - - 108,845-- -- -- -- -- -- -- -- -- --

Net Cash flow 201,498 209,558 217,941 226,658 235,724 245,153 254,960 265,158 326,113 3,286,964
Cumulative 1,305,699 1,515,257 1,733,197 1,959,856 2,195,580 2,440,733 2,695,693 2,960,8513,286,964

Real Net Cash flow 127,082 127,082 127,082 127,082 127,082 127,082 127,082 127,082 150,285 1,983,575
Real Return on Equity

o......
c..p
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

D, <Thousands)

~ 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 201,498 209,558 217,941 226,658 235,724 245,153 254,960 265,158 326,113 3,395,809

SNGP CS Dividends 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 565,968

SNGP CS Dividends 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 565,968
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 18,141-- -- -- -- -- -- -- -- -- ---

SNGP Net Cash Flow 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 547,827
Real SNGP Net Cash Flow 21,180 21,180 21,180 21,180 21,180 21,180 21,180 21,180 25,047 330,596

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 201,498 209,558 217,941 226,658 235,724 245,153 254,960 265,158 326,113 3,395,809

PNG CS Dividends 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 565,968

PNG CS Dividends 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 565,968
Plus: PNG ~et Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - 18,141

-- -- -- -- -- -- -- -- -- ---
PNG Net Cash Flow 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 547,827
Real PNG Net Cash Flow 21,180 21,180 21,180 21,180 21,180 21,180 21,180 21,180 25,047 330,596

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 201,498 209,558 217,941 226,658 235,724 245,153 254,960 265,158 326,113 3,395,809

Gasprom CS Dividends 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 565,968

Gasprom CS Dividends 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 565,968
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 18,141-- -- -- -- -- -- -- -- -- ---

Gasprom Net Cash Flow 33,583 34,926 36,323 37,776 39,287 40,859 42,493 44,193 54,352 547,827
Real Gasprom Net Cash Flow 21,180 21,180 21,180 21,180 21,180 21,180 21,180 21,180 25,047 330,596

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 201,498 209,558 217,941 226,658 235,724 245,153 254,960 265,158 326,113 3,395,809

Foreign CS Dividends 100.749 104,779 108,970 113,329 117,862 122,577 127,480 132,579 163,056 1,697,904

Foreign CS Dividends 100,749 104,779 108,970 113,329 117,862 122,577 127,480 132,579 163,056 1,697,904
Less: Forei~n Equity - - - - - - - - - 54,422
Less: Additlonal Equity Investment - - - - - -

-- -- -- -- -- -- --
Foreign Net Cash Flow 100,749 104,779 108,970 113,329 117,862 122,577 127,480 132,579 163,056 1,643,482
Real Foreign Cash Flow 63,541 63,541 63,541 63,541 63,541 63,541 63,541 63,541 75,142 991,788

Foreign Real Return on Equity

0 • • Bechtel Financi~rvices, Inc.
!'-1
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

~ Page 1

KEY RESULTS SUMMARY
TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
---------------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

2.0%
11.6

(163559)

(5.2%)

(179089)

53%
65%

"'

45
45

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,843 26,806 16,898 53,547
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,028271,169 168,089 531,286

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Uti l i ty Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

61.07
129.60

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

15.38
81.00

100%

DaM EXP
- -

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

Actual

40,012
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8~.

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

WB/Other Loan

70%
428,081 428,100

8.m.
Jan 98 9.0
0.25%

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

1.00
0.90
0.90
1.00
1.00
1.00

o
N
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SIBERIAN GAS PROCESSING PLANT

\--- Annual Sources and Uses of Funds During Construction

($US Thousands)-c::::; 1995 1996 1997 Total %
-- -- -- -- --

SOURCES OF FUNDS $ %
-

World Bank/Other Loan 68.902 211.035 148.144 428.081 70%
SIBNG Cash Equity - - - - - Total Debt 428.081 70%
PNG Cash Equi ty - - - - - Operating Cash 22.821 4%
Gasprom Cash Equity 4.922 13.403 8.449 26,774 4% Equity Requirement 160.642 26%
SIBNG Equi ty 4.922 13.403 8.449 26,774 4%
PNG Equi ty 4.922 13.403 8.449 26,774 4%
Foreign Equi ty 14,765 40,209 25.348 80.321 13% 611.544 100%
JV Operating Cash Flow - 10.026 12,795 22.821 4%

--- -- -- -- --
Total Sources of Funds 98.431 301.478 211.635 611.544 100%

MEMORANDA WB/Other Loan

Loan Draws. Amount 428.081
USES OF FUNDS Standby Faci l i ty -

Constr Loan Draws +. Standby. Commitment 428.081 428.100
Gubkinsky GPP Expansion 45.950 169.606 99.266 314.821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18.820 57.765 44.281 120.866 Upfront Fee Rate
Metering Facilities Costs 463 1.388 1.068 2.919 Other Financing Fees (%. Amt)
Infrastructure Costs 9,785 34.314 21.692 65,791 Repayment Period 9.0
Contributed Assets 9.843 26.806 16.898 53.547
Other Owners Costs 8.281 - - 8.281
Initial Working Capital 3.000 - - 3.000--- -- -- --

Capital Costs 96.141 289.877 183.206 569.225 93%

Other Loan Interest 1.261 10.875 28.251 40.386
Other Loan Commitment Fees 1.029 726 177 1.933
Upfront Fees - - -

--- -- --
Financing Costs 2.290 11.601 28.428 42.319 7%

Total Uses of Funds 98.431 301.478 211,635 611.544 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

15.003 52.614 100,879
Equity Requirement 160.642

VAT Tax 33.262 Equi ty for VAT 60.807
VAT Recovery Expressed in $'s 435 8.945 30.692 40,072

-- -- -- -- Total Equity 221.450
Net VAT Payment 14.569 43.669 2.570 60.807

PNG Cash Equity for VAT 2.428 7.278 428 10.135
SNGP Cash Equity for VAT 2.428 7.278 428 10.135
Gasprom Cash Equity for VAT 2.428 7.278 428 10.135
Foreign Equi ty for VAT 7,284 21.834 1.285 30.404

-- -- -- --
Cash Equity for VAT 14.569 43.669 2.570 60,807

o
N
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

EQUITY INVESTMENT

SNGP Equi ty - 7,350 20,681 8,878
PNG Equi ty - 7,350 20,681 8,878
Gasprom Equity - 7,350 20,681 8,878
Foreign Equity - 22,049 62,043 26,633
Additional Equity - - - - 37,354 19,981 26,665 32,186 26,961 21,677 16,333 16,820 12,223

-- -- -- -- -- -- -- -- -- -- -- -- --
Total Equity - 44,098 124,086 53,265 37,354 19,981 26,665 32,186 26,961 21,677 16,333 16,820 12,223

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,350 28,031 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908
PNG Equity Holdings - 7,350 28,031 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908
Gasprom Equity Holdings - 7,350 28,031 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908
Foreign Equity Holdings - 22,049 84,092 110,725 148,078 168,060 194,725 226,911 253,872 275,550 291,882 308,702 320,926

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,098 168,185 221,450 258,803 278,785 305,450 337,636 364,597 386,274 402,607 419,427 431,651

PROJECT RETURN ON EQUITY

CS Dividends
Less: Equity Investment - 44,098 124,086 53,265 37,354 19,981 26,665 32,186 26,961 21,677 16,333 16,820 12,223-- -- -- -- -- -- -- -- -- -- -- -- --

Net Cash Flow - (44,098) (124,086) (53,265) (37,354) (19,981) (26,665) (32,186) (26,961) (21,677) (16,333) (16,820) (12,223)
Cumulative - (44,098) (168,185) (221,450) (258,803) (278,785) (305,450) (337,636) (364,597) (386,274) (402,607) (419,427) (431,651>

Real Net Cash Flow - (42,018) (115,012) (48,025) (32,762) (17,048) (22,130) (25,685) (20,688) (15,994) (11,587) (11,474) (8,018)
Real Return on Equity (5.2%)

o
N
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..;>""~ SIBERIAN GASS PROCESSING PLANT

y'~ Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- --- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 10% 9% 9% 9%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipeline Marginal Profit
Less: SNGP Equity - 7,350 20,681 8,878-- -- -- --

SNGP Net Cash Flow - (7,350) (20,681) (8,878)
Real SNGP Net Cash Flow - (7,003) (19,169) (8,004)

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 10% 9% 9% 9%
CS Dividends

PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
Less: PNG Equity - 7,350 20,681 8,878-- -- -- --

PNG Net Cash Flow - (7,350) (20,681) (8,878)
Real PNG Net Cash Flow - (7,003) (19,169) (8,004)

PNG Real Return on Equity (4.9%)

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 14% 13% 127. 11% 10% 10% 9% 9% 9%
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit
Less: Gasprom Equity - 7,350 20,681 8,878-- -- -- --

Gasprom Net Cash Flow - (7,350) (20,681) (8,878)
Real Gasprom Net Cash Flow - (7,003) (19,169) (8,004)

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 57% 60% 64% 67% 70% 71% 72% 74% 74%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Forei~n Equity - 22,049 62,043 26,633
Less: Additlonal Equity Investment - - - - 37,354 19,981 26,665 32,186 26,961 21,677 16,333 16,820 12,223-- -- -- -- -- -- -- -- -- --- -- -- --

Foreign Net Cash Flow (22,049) (62,043) (26,633) (37,354) (19,981 ) (26,665) (32,186) (26,961) (21,677) (16,333) (16,820) (12,223)
Real Foreign Cash Flow - (21,009) (57,506) (24,013) (32,762) (17,048) (22,130) (25,685) (20,688) (15,994) (11,587l (11,474) (8,018)

Foreign Real Return on Equity (5.4%)

0 • Bechtel Financ~ervices, Inc.
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 36,908
PNG Equity - - - - - - - - - 36,908
Gasprom Equity - - - - - - - - - 36,908
Foreign Equi ty - - - - - - - - - 110,725
Additional Equity - - - - - - - - - 210,201

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - 431,651

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 36.908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908
PNG Equity Holdings 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908
Gasprom Equity Holdings 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908 36,908
Foreign Equity Holdings 320,926 320,926 320,926 320,926 320,926 320,926 320,926 320,926 320,926

-- -- -- -- -- -- -- -- --
CS Equity Position 431,651 431,651 431,651 431,651 431,651 431,651 431,651 431,651 431,651

PROJECT RETURN ON EQUITY

CS Dividends 38,810 35,360 33,935 35,293 36,705 38,173 39,700 41,288 50,779 350,042
Less: Equity Investment - - - - - - - - - 431,651-- -- -- -- -- -- -- -- -- --

Net Cash Flow 38,810 35,360 33,935 35,293 36,705 38,173 39,700 41,288 50,779 (81,608)
Cumulative (392,841> (357,481> (323.545) (288,252) (251,548) (213,375) (173,675) (132,387) (81,608)

Real Net Cash Flow 24,477 21,444 19,788 19,788 19,788 19,788 19,788 19,788 23,401 (182,3911
Real Return on Equity

.....,'~"""',.,.",
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common stock 9% 9% 9% 9% 9% 9% 9% 9% 9%
CS Dividends 38,810 35,360 33,935 35,293 36,705 38,173 39,700 41,288 50,779 350,042

SNGP CS Dividends 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 29,930

SNGP CS Dividends 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 29,930
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - 36,908-- -- -- -- -- -- -- -- -- ---

SNGP Net Cash Flow 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 (6,978)
Real SNGP Net Cash Flow 2,093 1,834 1,692 1,692 1,692 1,692 1,692 1,692 2,001 (18,097)

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 9% 9% 9% 9% 9% 9% 9% 9% 9%
CS Dividends 38,810 35,360 33,935 35,293 36,705 38,173 39,700 41,288 50,779 350,042

PNG CS Dividends 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 29,930

PNG CS Dividends 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 29,930
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equi ty - - - - - - - - - 36,908

-- -- -- -- -- -- -- -- -- ---
PNG Net Cash Flow 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 (6,978)
Real PNG Net Cash Flow 2,093 1,834 1,692 1,692 1,692 1,692 1,692 1,692 2,001 (18,097)

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 9% 9% 9% 9% 9% 9% 9% 9% 9%
CS Dividends 38,810 35,360 33,935 35,293 36,705 38,173 39,700 41,288 50,779 350,042

Gasprom CS Dividends 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 29,930

Gasprom CS Dividends 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 29,930
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 36,908-- -- -- -- -- -- -- -- -- ---

Gasprom Net Cash Flow 3,318 3,023 2,902 3,018 3,138 3,264 3,395 3,530 4,342 (6,978)
Real Gasprom Net Cash Flow 2,093 1,834 1,692 1,692 1,692 1,692 1,692 1,692 2,001 (18,097)

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 74% 74% 74% 74% 74% 74% 74% 74% 74%
CS Dividends 38,810 35,360 33,935 35,293 36,705 38,173 39,700 41,288 50,779 350,042

Foreign CS Dividends 28,854 26,290 25,231 26,240 27,289 28,381 29,516 30,697 37,753 260,251

Foreign CS Dividends 28,854 26,290 25,231 26,240 27,289 28,381 29,516 30,697 37,753 260,251
Less: Foreign Equity - - - - - - - - 110,725
Less: Additional Equity Investment - - - - - - - - - 210,201

-- -- -- -- -- -- -- -- -- ---
Foreign Net Cash Flow 28,854 26,290 25,231 26,240 27,289 28,381 29,516 30,697 37,753 (60,675)
Real Foreign Cash Flow 18,198 15,943 14,712 14,712 14,712 14,712 14,712 14,712 17,398 (128,101 )

Foreign Real Return on Equity

0 • • Bechtel Financing Services, Inc .

N •en



20 Jun 1994 7:2'. REVISED CASE 1B.1: Wet Gas = $o.~cted Tax;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Gas Price @ +25% • Page 1

TIMING DATA

Cost Estimate Month
FinanciaL CLosing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations PartiaL Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
ChemicaLs Cost
UtiLity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing PLant
Gas Gathering Systems Cost
Metering FaciLities Cost
Contributed Assets
Other owners Costs
Infrastructure Costs
InitiaL Working CapitaL

CapitaL Costs

WORKING CAPITAL DATA

Days ReceivabLes
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 21.36
144.00 Export Gas Price ($/MCM) 112.50

100% % Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP-- --
Dry Gas In-Russia Costs ($/MCM) - 40.00

382 Dry Gas Export Costs 32.00
19,432 NGL In-Russia Costs ($/Ton) 1. 94 36.55

985 NGL PipeLine Costs 43.52 43.52
1,364 518 NGL Port Loading Charge 1.62

10,134 NGL Shipping Cost 15.10

1995 1996 1997 TotaL
-- -- ----
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,837 13,352 (249) 22,940
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,021 257,716 150,942 500,679
-====

45
45

WB/Other Loan

70%
405,567 405,570

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

ReaL Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash FLow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** UntiL 2000, 4% thereafter
(aLL escalation equivalent to infLation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

32.6%
2. 1

485,476

38.6%
1.8

310,363

206%
273%

ActuaL

37,908
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4'Y.

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.25
1.00
1.00
1.00
1.00

o
N
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SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equity
Gasprom Cash Equity
SIBNG Equity
PNG Equity
Foreign Equi ty
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other OWners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

REVISED CASE 1B.1: Wet Gas = $0, ,ected Tax; Gas Pri ce @ +25% Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %-- -- -- -- --
$ %

-
68,857 201,384 135.327 405.567 70%

Total Debt 405.567 70%
Operating Cash 104.993 18%

4.918 6.676 (124) 11.470 2% Equity Requirement 68.822 12%
4.918 6,676 (124) 11.470 2%
4.918 6.676 (124) 11.470 2%

14,755 20.029 (373) 34.411 6% 579.382 100%
46.250 58,742 104.993 18%
-- -- -- --

98.367 287.691 193.324 579.382 100%
MEMORANDA WB/Other Loan

Loan Draws. Amount 405.567
Standby Faci l i ty -
Constr Loan Draws + Standby. Commitment 405.567 405.570

45.950 169.606 99.266 314.821 Constr Loan Int Rate 8.15%
- - - - Commitment Fee Rate 0.25%

18.820 57,765 44.281 120.866 Upfront Fee Rate
463 1.388 1.068 2.919 Other Financing Fees (%. Amt)

9.785 34.314 21.692 65.791 Repayment Period 9.0
9.837 13.352 (249) 22.940
8.281 - - 8.281
3,000 - - 3.000
-- -- -- --
96.135 276.424 166.059 538.617 93%

1.259 10.588 27.108 38.956
973 679 157 1.809

-
-- --

2.232 11.267 27.265 40.765 7%

98.367 287.691 193.324 579.382 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15.003 52.614 33.262 100.879
VAT Recovery Expressed in $'s 435 8.945 30,692 40,072

-- -- -- --
Net VAT Payment 14.569 43.669 2.570 60.807

PNG Cash Equity for VAT 2.428 7.278 428 10.135
SNGP Cash Equity for VAT 2.428 7.278 428 10.135
Gasprom Cash Equity for VAT 2.428 7.278 428 10.135
Foreign Equity for VAT 7.284 21.834 1.285 30.404

-- -- -- --
Cash Equity for VAT 14.569 43.669 2.570 60.807

Equity Requirement
Equi ty for VAT

Total Equity

68.822
60.807

129.629

o

~ • • Bechtel Finan~ervices. Inc•



20 Jun 1994 7:2;. REVISED CASE 1B.1: Wet Gas = $0 ~ted Tax; Gas Price @ +25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equity Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7,346 13,954 304
PNG Equity - 7,346 13,954 304
Gasprom Equity - 7,346 13,954 304
Foreign Equi ty - 22,039 41,863 912
Additional Equity - -

-- --
Total Equity - 44,079 83,726 1,825

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 7,346 21,301 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605
PNG Equity Holdings - 7,346 21,301 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605
Gasprom Equity Holdings - 7,346 21,301 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605
Foreign Equity Holdings - 22,039 63,902 64,815 64,815 64,815 64,815 64,815 64,815 64,815 64,815 64,815 64,815-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position 44,079 127,805 129,629 129,629 129,629 129,629 129,629 129,629 129,629 129,629 129,629 129,629

PROJECT RETURN ON EQUITY

CS Dividends - - - - 42,610 111,688 104,245 100,710 106,780 111,566 111,816 104,558 134,860
Less: Equity Investment - 44,079 83,726 1,825

-- -- -- --
Net Cash Flow - (44,079) (83,726) (1,825) 42,610 111,688 104,245 100,710 106,780 111,566 111,816 104,558 134,860
Cumulative - (44,079) (127,805) (129,629) (87,020) 24,668 128,913 229,623 336,403 447,970 559,786 664,344 799,204

Real Net Cash Flow - (41,999) (77,603) (1,645) 37,372 95,290 86,517 80,368 81,935 82,315 79,327 71,324 88,456
Real Return on Equity 38.6%

o
N
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REVISED CASE 1B.1: Wet Gas = $0, .ected Tax; Gas Price @ +25% Page 2

SIBERIAN GASS PROCESSING PLANT

~,
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 42,610 111,688 104,245 100,710 106,780 111,566 111,816 104,558 134,860

SNGP CS Dividends - - - 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477

SNGP CS Dividends - - - 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,346 13,954 304

-- -- -- --
SNGP Net Cash Flow - (7,346) (13,954) (304) 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477
Real SNGP Net Cash Flow - (7,000) (12,934) (274) 6,229 15,882 14,420 13,395 13,656 13,719 13,221 11,887 14,743

SNGP Real Return on Equity 38.6%

PNG RETURNS

PNG Share of Common stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 42,610 111,688 104,245 100,710 106,780 111,566 111,816 104,558 134,860

PNG CS Dividends - - - 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477

PNG CS Dividends - - - 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477
Plus: PNG Wet Gas Marginal Profit - - -
Less: PNG Equity - 7,346 13,954 304

-- -- -- --
PNG Net Cash Flow - (7,346) (13,954) (304) 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477
Real PNG Net Cash Flow - (7,000) (12,934) (274) 6,229 15,882 14,420 13,395 13,656 13,719 13,221 11,887 14,743

PNG Real Return on Equity 38.6%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 42,610 111,688 104,245 100,710 106,780 111,566 111,816 104,558 134,860

Gasprom CS Dividends - - - 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477

Gasprom CS Dividends - - - 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,346 13,954 304

-- -- -- --
Gasprom Net Cash Flow - (7,346) (13,954) (304) 7,102 18,615 17,374 16,785 17,797 18,594 18,636 17,426 22,477
Real Gasprom Net Cash Flow - (7,000) (12,934) (274) 6,229 15,882 14,420 13,395 13,656 13,719 13,221 11,887 14,743

Gasprom Real Return on Equity 38.6%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50~o 50% 50% 50% 50% 50% 50% 50% 50%
CS Oividends - - - - 42,610 111,688 104,245 100,710 106,780 111,566 111,816 104,558 134,860

Foreign CS Dividends - - - 21,305 55,844 52,123 50,355 53,390 55,783 55,908 52,279 67,430

Foreign CS Dividends - - - 21,305 55,844 52,123 50,355 53,390 55,783 55,908 52,279 67,430
Less: Forei~n Equity - 22,039 41,863 912
Less: Additlonal Equity Investment - - - -

-- -- -- -- -- -- -- -- -- --- -- -- --
Foreign Net Cash Flow - (22,039) (41,863) (912) 21,305 55,844 52,123 50,355 53,390 55,783 55,908 52,279 67,430
Real Foreign Cash Flow - (21,000) (38,802) (823) 18,686 47,645 43,259 40,184 40,967 41,158 39,663 35,662 44,228

Foreign Real Return on Equity 38.6%

:> • • Bechtel Financ~rvices, Inc •
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20 Jun 1994 7:2;. REVISED CASE lB.1: Wet Gas = $o.~ted Tax; Gas Price @+25% • Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- --
EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 21,605
PNG Equi ty - - - - - - - - - 21,605
Gasprom Equity - - - - - - - - - 21,605
Foreign Equi ty - - - - - - - - - 64,815
Additional Equity - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - - 129,629

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 21,605 21,605 21.605 21,605 21,605 21,605 21,605 21,605 21,605
PNG Equity Holdings 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605
Gasprom Equity Holdings 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605 21,605
Foreign Equity Holdings 64,815 64,815 64,815 64,815 64,815 64,815 64,815 64,815 64,815-- -- -- -- -- -- -- -- --

CS Equity Position 129,629 129,629 129,629 129,629 129,629 129,629 129,629 129,629 129,629

PROJECT RETURN ON EQUITY

CS Dividends 163,603 170,147 176,953 184,031 191,392 199,048 207,009 215,290 264,781 2,701,086
Less: Equity Investment - - - - - - - - - 129,629

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 163,603 170,147 176,953 184,031 191,392 199,048 207,009 215,290 264,781 2,571,457
Cumulative 962,807 1,132,954 1,309,906 1,493,937 1,685,329 1,884,376 2,091,386 2,306,676 2,571,457

Real Net Cash Flow 103,182 103,182 103,182 103,182 103,182 103,182 103,182 103,182 122,021 1,529,132
Real Return on Equity

'--
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20 Jun 1994 7:2L ~"'--...: REVISED CASE 1B.1: Wet Gas = $0. ected Tax; Gas Price @ +25% Page 4

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 163,603 170,147 176,953 184,031 191,392 199,048 207,009 215,290 264,781 2,701,086

SNGP CS Dividends 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 450,181

SNGP CS Dividends 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 450,181
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 21,605

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 428,576
Real SNGP Net Cash Flow 17,197 17,197 17,197 17,197 17,197 17,197 17,197 17,197 20,337 254,855

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 163,603 170,147 176,953 184,031 191,392 199,048 207,009 215,290 264,781 2,701,086

PNG CS Dividends 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 450,181

PNG CS Dividends 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 450,181
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 21,605

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 428,576
Real PNG Net Cash Flow 17,197 17,197 17,197 17,197 17,197 17,197 17,197 17,197 20,337 254,855

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 163,603 170,147 176,953 184,031 191,392 199,048 207,009 215,290 264,781 2,701,086

Gasprom CS Dividends 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 450,181

Gasprom CS Dividends 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 450,181
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 21,605

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 27,267 28,358 29,492 30,672 31,899 33,175 34,502 35,882 44,130 428,576
Real Gasprom Net Cash Flow 17,197 17,197 17,197 17,197 17,197 17,197 17,197 17,197 20,337 254,855

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 507, 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 163,603 170,147 176,953 184,031 191,392 199,048 207,009 215,290 264,781 2,701,086

Foreign CS Dividends 81,801 85,073 88,476 92,015 95,696 99,524 103,505 107,645 132,391 1,350,543

Foreign CS Dividends 81,801 85,073 88,476 92,015 95,696 99,524 103,505 107,645 132,391 1,350,543
Less: Foreign Equity - - - - - - - - - 64,815
Less: Additional Equity Investment - - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 81,801 85,073 88,476 92,015 95,696 99,524 103,505 107,645 132,391 1,285,728
Real Foreign Cash Flow 51,591 51,591 51,591 51,591 51,591 51,591 51,591 51,591 61,010 764,566

Foreign Real Return on Equity

C) • • Bechtel Financ~ervices, Inc.
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21 Jun 1994 '3:3;. REVISED CASE 1B. 1: ~et Gas = $D.~cted Tax; Gas Price @ -15%

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

~ Page 1

KEY RESULTS SUMMARY
TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
~et Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c LHe 20.00

1994 1995 1996 1997 1998 1999 2000 2001---------------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

1.4%
12.1

(173105)

(6.0%)

(188425)

50%
62%

~B/Other Loan

45
45

70%
429,301 429,305

8.15%
Jan 98 9.0
0.25%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,843 27,778 17,571 55,193
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,028 272,142 168,761 532,932

2.8% **
2.8%
2.8'Y,
2.8%
2.8%
2.8%
2.8%

1.00
0.85
1.00
1.00
1.00
1.00

0.4%

Actual

Jan 96
32.00%
100.0%

5
20.0%

40,126
100%
3.0%

TAX DATA

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road lax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
~et Gas Price

14.53
76.50

100%

DOM EXP
- -

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs ,
NGL In-Russia Costs ($ITon)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Tota l

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

REVENUE DATA (1996 $'s)

NGL Domestic Price ($ITon)
NGL Export Price ($ITon)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

~et Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial ~orking Capital

Capital Costs

Days Receivables
Days Payables

FINANCING DATA

~ORKING CAPITAL DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

,~

o
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21 Jun 1994 3:3; REVISED CASE 1B.1: Wet Gas = $0, ected Tax; Gas Price @ -15% Page 1
-:---
<s-"~. SIBERIAN GAS PROCESSING PLANT

~~
Annual Sources and Uses of Funds During Construction

($US Thousands)) 1995 1996 1997 Total %
-- -- -- -- --

SOURCES OF FUNDS $ %
-

World Bank/Other Loan 68,904 211,732 148,665 429,301 70%
SIBNG Cash Equity - - - - Total Debt 429,301 70%
PNG Cash Equ ity - - - - - Operating Cash 18,407 3%
Gasprom Cash Equity 4,922 13,889 8,785 27,596 4% Equity Requirement 165,579 27%
SIBNG Equity 4,922 13,889 8,785 27,596 4%
PNG Equity 4,922 13,889 8,785 27,596 4%
Foreign Equi ty 14,765 41,668 26,356 82,789 13% 613,287 100%
JV Operating Cash Flow - 7,407 11,001 18,407 3%

-- -- -- -- --
Total Sources of Funds 98,434 302,474 212,378 613,287 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 429,301
USES OF FUNDS Standby Facility -

Constr Loan Draws + Standby, Commitment 429,301 429,305
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,843 27,778 17,571 55,193
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- --
Capital Costs 96,141 290,850 183,879 570,870 93%

Other Loan Interest 1,261 10,895 28,321 40,477
Other Loan Commitment Fees 1,032 728 178 1,939
Upfront Fees - -

-- -- -
Financing Costs 2,293 11,624 28,500 42,416 7%

Total Uses of Funds 98,434 302,474 212,378 613,287 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS,

VAT TAX FUNDING
Equity Requirement 165,579

VAT Tax 15,003 52,614 33,262 100,879 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- -- Tota l Equity 226,386
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
W
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21 Jun 1994 3:31. REVISED CASE 1B.1: Wet Gas = $O,~cted Tax; Gas Price @ -15% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -,- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7,350 21,167 9,214
PNG Equi ty - 7,350 21,167 9,214
Gasprom Equity - 7,350 21,167 9,214
Foreign Equi ty - 22,050 63,502 27,641
Additional Equity - - - - 39,244 21,907 28,628 34,206 29,043 23,825 18,548 18,761 14,227-- -- -- -- -- -- -- -- -- -- -- -- --

Total Equity - 44,099 127,004 55,283 39,244 21,907 28,628 34,206 29,043 23,825 18,548 18,761 14,227

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,350 28,517 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731
PNG Equity Holdings - 7,350 28,517 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731
Gasprom Equity Holdings - 7,350 28,517 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731
Foreign Equity Holdings - 22,050 85,552 113,193 152,437 174,344 202,972 237,178 266,222 290,046 308,595 327,355 341,582

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,099 171,103 226,386 265,630 287,537 316,165 350,371 379,415 403,239 421,788 440,548 454,775

PROJECT RETURN ON EQUITY

CS Dividends
Less: Equi ty Investment - 44,099 127,004 55,283 39,244 21,907 28,628 34,206 29,043 23,825 18,548 18,761 14,227

-- -- -- -- -- -- -- -- -- -- -- -- --
Net Cash Flow - (44,099) (127,004) (55,283) (39,244) (21,907> (28,628) (34,206) (29,043) (23,825) (18,548) (18,761) (14,227>
Cumulative - (44,099) (171,103) (226,386) (265,630) (287,537> (316,165) (350,371) (379,415) (403,239) (421,788) (440,548) (454,775)

Real Net Cash Flow - (42,019) (117,716) (49,844) (34,420) (18,691) (23,759) (27,297> (22,286) (17,578) (13,159) (12,798) (9,332)
Real Return on Equity (6.0%)

o
w
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21 Jun 1994 3:3t -~.. -,... REVISED CASE 18.1: Wet Gas = $0, lected Tax; Gas Price @ -15% Page 2

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 9% 9% 9% 8%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipeline Marginal Profit
Less: SNGP Equity - 7,350 21,167 9,214

-- -- -- --
SNGP Net Cash Flow - (7,350) (21,167) (9,214)
Real SNGP Net Cash Flow - (7,003) (19,619) (8,307)

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 9% 9% 9% 8%
CS Dividends

PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
Less: PNG Equi ty - 7,350 21,167 9,214

-- -- -- --
PNG Net Cash Flow - (7,350) (21,167) (9,214)
Real PNG Net Cash Flow - (7,003) (19,619) (8,307)

PNG Real Return on Equity (5.5%)

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 9% 9% 9% 8%
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit
Less: Gasprom Equity - 7,350 21,167 9,214

-- -- -- --
Gasprom Net Cash Flow - (7,350) (21,167) (9,214)
Real Gasprom Net Cash Flow - (7,003) (19,619) (8,307)

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 57% 61% 64% 68% 70% 72% 73% 74% 75%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Forei~n Equity - 22,050 63,502 27,641
Less: Additlonal Equity Investment - - - - 39,244 21,907 28,628 34,206 29,043 23,825 18,548 18,761 14,227

-- -- -- -- -- -- -- -- -- --- -- -- --
Foreign Net Cash Flow - (22,050) (63,502) (27,641) (39,244) (21,907) (28,628) (34,206) (29,043) (23,825) (18,548) (18,761 ) (14,227>
Real Foreign Cash Flow - (21,009) (58,858) (24,922) (34,420) (18,691 ) (23,759) (27,297) (22,286) (17,578) (13,159) (12,798) (9,332)

Foreign Real Return on Equity #ARITH
0 B,oht,l ,'naoliil!l""o", Ino.W • •C"'.:



21 Jun 1994 3:3te REVISED CASE lB.l: Wet Gas = $O,tIIIIlcted Tax; Gas Price @ -15% • Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

!Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -- --
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 37,731
PNG Equity - - - - - - - - - 37,731
Gasprom Equi ty - - - - - - - - - 37,731
Foreign Equi ty - - - - - - - - - 113,193
Additional Equity - - - - - - - - - 228,390-- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 454,775

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 37,731 37,731 37,731 37,731 37,731· 37,731 37,731 37,731 37,731
PNG Equity Holdings 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731
Gasprom Equity Holdings 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731 37,731
Foreign Equity Holdings 341,582 341,582 341,582 341,582 341,582 341,582 341,582 341,582 341,582

-- -- -- -- -- -- -- -- --
CS Equity Position 454,775 454,775 454,775 454,775 454,775 454,775 454,775 454,775 454,775

PROJECT RETURN ON EQUITY

CS Dividends 36,873 36,261 32,242 33,531 34,873 36,268 37,718 39,227 48,245 335,238
Less: Equity Investment - - - - - - - - - 454,775-- -- -- -- -- -- -- -- -- --

Net Cash Flow 36,873 36,261 32,242 33,531 34,873 36,268 37,718 39,227 48,245 (119,538)
Cumulative (417,903) (381,642) (349,400) (315,868) (280,995) (244,728) (207,009) (167,782) (119,538)

Real Net Cash Flow 23,255 21,990 18,800 18,800 18,800 18,800 18,800 18,800 22,233 (208,618)
Real Return on Equity

a
w
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Bechtel Financing Services, Inc.



21 Jun 1994 3:3l "'-~ REVISED CASE lB.l: Wet Gas = $0 leeted Tax; Gas Price @ -15% Page 4

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 TotaL-- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 8% 8% 8% 8% 8% 8% 8% 8% 8%
CS Dividends 36,873 36,261 32,242 33,531 34,873 36,268 37,718 39,227 48,245 335,238

SNGP CS Dividends 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 27,813

SNGP CS Dividends 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 27,813
PLus: SNGP NGL PipeLine MarginaL Profit - - - - - - - - - -
less: SNGP Equity - - - - - - - - - 37,731-- -- -- -- -- -- -- -- -- ---

SNGP Net Cash FLow 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 (9,918)
ReaL SNGP Net Cash FLow 1,929 1,824 1,560 1,560 1,560 1,560 1,560 1,560 1,845 (19,973)

SNGP ReaL Return on Equity

PNG RETURNS

PNG Share of Common Stock 8% 8% 8% 8% 8% 8% 8% 8% 8%
CS Dividends 36,873 36,261 32,242 33,531 34,873 36,268 37,718 39,227 48,245 335,238

PNG CS Dividends 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 27,813

PNG CS Dividends 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 27,813
PLus: PNG Wet Gas MarginaL Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 37,731

-- -- -- -- -- -- -- -- -- ---
PNG Net Cash FLow 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 (9,918)
ReaL PNG Net Cash FLow 1,929 1,824 1,560 1,560 1,560 1,560 1,560 1,560 1,845 (19,973)

PNG ReaL Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 8% 8% 8% 8% 8% 8% 8% 8% 8%
CS Dividends 36,873 36,261 32,242 33,531 34,873 36,268 37,718 39,227 48,245 335,238

Gasprom CS Dividends 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 27,813

Gasprom CS Dividends 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 27,813
PLus: Gasprom Transport MarginaL Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 37,731-- -- -- -- -- -- -- -- -- ---

Gasprom Net Cash FLow 3,059 3,008 2,675 2,782 2,893 3,009 3,129 3,255 4,003 (9,918)
ReaL Gasprom Net Cash FLow 1,929 1,824 1,560 1,560 1,560 1,560 1,560 1,560 1,845 (19,973)

Gasprom ReaL Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 75% 75% 75% 75% 75% 75% 75% 75% 75%
CS Dividends 36,873 36,261 32,242 33,531 34,873 36,268 37,718 39,227 48,245 335,238

Foreign CS Dividends 27,695 27,236 24,217 25,186 26,193 27,241 28,330 29,464 36,237 251,798

Foreign CS Dividends 27,695 27,236 24,217 25,186 26,193 27,241 28,330 29,464 36,237 251,798
Less: Forei~n Equity - - - - - - - - - 113,193
Less: AdditIonaL Equity Investment - - - - - - - - - 228,390

-- -- -- -- -- -- -- -- -- ---
Foreign Net Cash FLow 27,695 27,236 24,217 25,186 26,193 27,241 28,330 29,464 36,237 (89,785)
ReaL Foreign Cash FLow 17,467 16,517 14,121 14,121 14,121 14,121 14,121 14,121 16,699 (148,700)

Foreign ReaL Return on Equity

0 BechteL Financ~ervices, Inc.
W • •CO



20 Jun 1994 6:3:~ REVISED CASE 1B.1: Wet Gas = $0. ~ted Tax;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

NGL Price @ +25% ~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yrlin 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCMl
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

45
45

WB/Other Loan

70%
414,701 414,701

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrsl
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

22.6%
3.2

255,804

24.0%
3.2

151,415

164%
206%

Actual

38,761
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1. 25
1.00
1.00
1.00
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20 Jun 1994 6:3", .~ REVISED CASE lB.l: Wet Gas = $0, )ected Tax; NGL Price @ +25% Page 1

S SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

~ ($US Thousands)

1995 1996 1997 Total %
-- --- -- -- ---

SOURCES OF FUNDS $ %-
World Bank/Other Loan 68,875 205,486 140,340 414,701 70%
SIBNG Cash Equity - - - - - Total Debt 414,701 70%
PNG Cash Equ ity - - - - - Operating Cash 71,700 12%
Gasprom Cash Equity 4,920 9,536 3,216 17,672 3% Equity Requirement 106,029 18%
SIBNG Equity 4,920 9,536 3,216 17,672 3% --
PNG Equi ty 4,920 9,536 3,216 17,672 3%
Foreign Equi ty 14,759 28,609 9,647 53,015 9% 592,430 100%
JV Operating Cash Flow - 30,848 40,852 71,700 12%

--- --- --- -- --
Total Sources of Funds 98,393 293,552 200,485 592,430 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 414,701
USES OF FUNDS Standby Faci l i ty -

Constr Loan Draws + Standby, Commitment 414,701 414,701
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,839 19,072 6,431 35,343
Other OWners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

--- --- --- --
Capital Costs 96,137 282,144 172,739 551,020 93%

Other Loan Interest 1,260 10,710 27,581 39,551
Other Loan Commitment Fees 996 698 165 1,859
Upfront Fees

--- --- -- -- --
Financing Costs 2,256 11,408 27,746 41,410 7%

Total Uses of Funds 98,393 293,552 200,485 592,430 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 106,029

VAT Tax 15,003 52,614 33,262 100,879 Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072-- -- -- -- Total Equity 166,837

Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
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20 Jun 1994 6:3,. REVISED CASE 1B.1: Wet Gas = $o.•cted Tax; NGL Price @ +25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equi ty - 7,348 16,814 3,644
PNG Equity - 7,348 16,814 3,644
Gasprom Equity - 7,348 16,814 3,644
Foreign Equi ty - 22,043 50,443 10,932
Additional Equity - -

-- -- --
Tota l Equi ty - 44,087 100,886 21,864

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 24,162 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806
PNG Equity Holdings - 7,348 24,162 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806
Gasprom Equity Holdings - 7,348 24,162 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806
Foreign Equity Holdings - 22,043 72,486 83,418 83,418 83,418 83,418 83,418 83,418 83,418 83,418 83,418 83,418

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position 44,087 144,973 166,837 166,837 166,837 166,837 166,837 166,837 166,837 166,837 166,837 166,837

PROJECT RETURN ON EQUITY

CS Dividends - - - - 10,582 77,111 68,732 63,932 68,610 71,947 70,479 61,231 90,388
Less: Equity Investment - 44,087 100,886 21,864

-- -- -- --
Net Cash Flow - (44,087> (100,886) (21,864) 10,582 77,111 68,732 63,932 68,610 71,947 70,479 61,231 90,388
Cumulative - (44,087> <144,973) (166,837> (156,255) (79,144) <10,412) 53,520 122,131 194,078 264,557 325,788 416,176

Real Net Cash Flow - (42,007> (93,508) (19,713) 9,281 65,789 57,044 51,019 52,646 53,084 50,000 41,769 59,287
Real Return on Equity 24.0%

~~~""q;yI
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20 Jun 1994 6:3t REVISED CASE lB.l: Wet Gas = $0, ,ected Tax; NGL Price @ +25% Page 2
-~

'G
SIBERIAN GASS PROCESSING PLANT

Equi ty Returns
\.J-' (Thousands)...--"

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 10,582 77,111 68,732 63,932 68,610 71,947 70,479 61,231 90,388

SNGP CS Dividends - - - 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065

SNGP CS Dividends - - - 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 16,814 3,644-- -- -- --

SNGP Net Cash Flow - (7,348) (16,814) (3,644) 1,764 12,852 11 ,455 10,655 11 ,435 11,991 11,746 10,205 15,065
Real SNGP Net Cash Flow - (7,001) (15,585) (3,285) 1,547 10,965 9,507 8,503 8,774 8,847 8,333 6,961 9,881

SNGP Real Return on Equity 24.0%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 10,582 77,111 68,732 63,932 68,610 71,947 70,479 61,231 90,388

PNG CS Dividends - - - 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065

PNG CS Dividends - - - 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,348 16,814 3,644

-- -- -- --
PNG Net Cash Flow - (7,348) (16,814) (3,644) 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065
Real PNG Net Cash Flow (7,001) <15,585) (3,285) 1,547 10,965 9,507 8,503 8,774 8,847 8,333 6,961 9,881

PNG Real Return on Equity 24.0%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 10,582 77,111 68,732 63,932 68,610 71,947 70,479 61,231 90,388

Gasprom CS Dividends - - - 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065

Gasprom CS Dividends - - - 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 16,814 3,644

-- -- -- --
Gasprom Net Cash Flow - (7,348) (16,814) (3,644) 1,764 12,852 11,455 10,655 11,435 11,991 11,746 10,205 15,065
Real Gasprom Net Cash Flow - (7,001) (15,585) (3,285) 1,547 10,965 9,507 8,503 8,774 8,847 8,333 6,961 9,881

Gasprom Real Return on Equity 24.0%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - 10,582 77,111 68,732 63,932 68,610 71,947 70,479 61,231 90,388

Foreign CS Dividends - - - 5,291 38,555 34,366 31,966 34,305 35,974 35,239 30,616 45,194

Foreign CS Dividends - - - 5,291 38,555 34,366 31,966 34,305 35,974 35,239 30,616 45,194
Less: Foreign Equity - 22,043 50,443 10,932
Less: Additional Equity Investment - - - -

-- -- -- -- -- -
Foreign Net Cash Flow - (22,043) (50,443) (10,932) 5,291 38,555 34,366 31,966 34,305 35,974 35,239 30,616 45,194
Real Foreign Cash Flow - (21,003) (46,754) (9,856) 4,641 32,895 28,522 25,510 26,323 26,542 25,000 20,884 29,643

Foreign Real Return on Equity 24.0%

0 • • Bechtel Financ~ervices, Inc.
~
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20 Jun 1994 6:3le REVISED CASE 1B.1: Wet Gas = $o.~cted Tax; NGL Price @ +25% e Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 27,806
PNG Equity - - - - - - - - - 27,806
Gasprom Equity - - - - - - - - - 27,806
Foreign Equity - - - - - - - - - 83,418
Additional Equity - - - - - - - - --- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 166,837

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806
PNG Equity Holdings 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806
Gasprom Equity Holdings 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806 27,806
Foreign Equity Holdings 83,418 83,418 83,418 83,418 83,418 83,418 83,418 83,418 83,418

-- -- -- -- -- -- -- -- --
CS Equity Position 166,837 166,837 166,837 166,837 166,837 166,837 166,837 166,837 166,837

PROJECT RETURN ON EQUITY

CS Dividends 117,877 122,593 127,496 132,596 137,900 143,416 149,153 155,119 190,778 1,859,940
Less: Equity Investment - - - - - - - - - 166,837

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 117,877 122,593 127,496 132,596 137,900 143,416 149,153 155,119 190,778 1,693,103
Cumulative 534,053 656,646 784,142 916,738 1,054,638 1,198,054 1,347,207 1,502,326 1,693,103

Real Net Cash Flow 74,344 74,344 74,344 74,344 74,344 74,344 74,344 74,344 87,917 967,357
Real Return on Equity

----,

o
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20 Jun 1994 6:3< REVISED CASE lB.l: Wet Gas = $0 lected Tax; NGL Price @ +25% Page 4
~ SIBERIAN GASS PROCESSING PLANT

Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 117,877 122,593 127,496 132,596 137,900 143,416 149,153 155,119 190,778 1,859,940

SNGP CS Dividends 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 309,990

SNGP CS Dividends 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 309,990
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 27,806

-- -- -- -- -- -- -- -- -- ---
SNGP Net Cash Flow 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 282,184
Real SNGP Net Cash Flow 12,391 12,391 12,391 12,391 12,391 12,391 12,391 12,391 14,653 161,226

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 117,877 122,593 127,496 132,596 137,900 143,416 149,153 155,119 190,778 1,859,940

PNG CS Dividends 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 309,990

PNG CS Dividends 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 309,990
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 27,806-- -- -- -- -- -- -- -- -- ---

PNG Net Cash Flow 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 282,184
Real PNG Net Cash Flow 12,391 12,391 12,391 12,391 12,391 12,391 12,391 12,391 14,653 161,226

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 117,877 122,593 127,496 132,596 137,900 143,416 149,153 155,119 190,778 1,859,940

Gasprom CS Dividends 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 309,990

Gasprom CS Dividends 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 309,990
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 27,806

-- -- -- -- -- -- -- -- -- ---
Gasprom Net Cash Flow 19,646 20,432 21,249 22,099 22,983 23,903 24,859 25,853 31,796 282,184
Real Gasprom Net Cash Flow 12,391 12,391 12,391 12,391 12,391 12,391 12,391 12,391 14,653 161,226

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 117,877 122,593 127,496 132,596 137,900 143,416 149,153 155,119 190,778 1,859,940

Foreign CS Dividends 58,939 61,296 63,748 66,298 68,950 71,708 74,576 77,559 95,389 929,970

Foreign CS Dividends 58,939 61,296 63,748 66,298 68,950 71,708 74,576 77,559 95,389 929,970
Less: Forei~n Equity - - - - - - - - - 83,418
Less: AdditIonal Equity Investment

-
Foreign Net Cash Flow 58,939 61,296 63,748 66,298 68,950 71,708 74,576 77,559 95,389 846,552
Real Foreign Cash Flow 37,172 37,172 37,172 37,172 37,172 37,172 37,172 37,172 43,959 483,679

Foreign Real Return on Equity

0 • Bechtel Financ~ervices, Inc.
.c:- •tl::.",



21 Jun 1994 10:ll~ REVISED CASE lB.l: Wet Gas = $o.~cted Tax;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

NGL Price @ -25% ~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic LHe 20.00

1994 1995 1996 1997 1998 1999 2000 2001
------------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

5.4%
8.9

(108078)

<0.5%)
15.2

(128063)

67%
85%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,842 24,336 15,021 49,200
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,027 268,700 166,212 526,938

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

50.89
108.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

100%

DOM EXP
-

40.00
32.00

1. 94 36.55
43.52 43.52

1.62
15.10

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

Actual

39,711
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL DATA

G~"~- Bechtel Financing Services, Inc.

1.00
1.00
0.75
1.00
1.00
1.00

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

45
45

WB/Other Loan

70%
424,861 424,861

8.15%
Jan 98 9.0
0.25%

Period

(%, Amtl

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs

o
~

( ....1



21 Jun 1994 10:1. -- REVISED CASE 1B.1: Wet Gas = $0 lected Tax; NGL Price @ -25% Page 1

~ SIBERIAN GAS PROCESSING PLANT
V~ Annual Sources and Uses of Funds During Construction/r\ ($US Thousands), I

"""'
1995 1996 1997 Total %
-- --- --- -- --

SOURCES OF FUNDS $ %
-

World Bank/Other Loan 68,895 209,265 146,700 424,861 70%
SIBNG Cash Equity - - - - - Total Debt 424,861 70%
PNG Cash Equity - - - - - Operating Cash 34,484 6%
Gasprom Cash Equity 4,921 12,168 7,511 24,600 4% Equity Requirement 147,599 24%
SIBNG Equity 4,921 12,168 7,511 24,600 4%
PNG Equi ty 4,921 12,168 7,511 24,600 4%
Forei gn Equity 14,763 36,505 22,532 73,800 12% 606,944 100%
JV Operating Cash Flow - 16,676 17,808 34,484 6%

--- --- --- --- --
Total Sources of Funds 98,422 298,950 209,572 606,944 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 424,861
USES OF FUNDS Standby Faci l ity -

Constr Loan Draws + Standby, Commitment 424,861 424,861
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Faci lities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 24,336 15,021 49,200
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

--- --- -- --- --
Capital Costs 96,140 287,408 181,329 564,877 93%

Other Loan Interest 1,260 10,822 28,068 40,151
other Loan Commitment Fees 1,021 720 175 1,916
Upfront Fees

--- --- --- -- --
Financing Costs 2,282 11,542 28,243 42,067 7%

Total Uses of Funds 98,422 298,950 209,572 606,944 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 147,599

VAT Tax 15,003 52,614 33,262 100,879 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- -- Tota l Equ i ty 208,407
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
J::>.
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21 Jun 1994 10:ll~ REVISED CASE lB. 1: ~et Gas =$O~cted Tax; NGL Price @ -25% ~ Page 1

SIBERIAN GASS PROCESSING PLANT
Equity Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

EQUITY INVESTMENT

SNGP Equity - 7,349 19,446 7,939
PNG Equity - 7,349 19,446 7,939
Gasprom Equity - 7,349 19,446 7,939
Foreign Equity - 22,048 58,339 23,817
AdditionaL Equity - - - - 25,910 7,722 14,106 19,193 13,497 7,722 1,866 4,174-- -- -- -- -- -- -- -- -- -- -- --

TotaL Equity - 44,095 116,678 47,633 25,910 7,722 14,106 19,193 13,497 7,722 1,866 4,174

CUMULATIVE EQUITY INVESTMENT

SNGP Equity HoLdings - 7,349 26,796 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734
PNG Equity HoLdings - 7,349 26,796 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734
Gasprom Equity HoLdings - 7,349 26,796 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734
Foreign EqUity HoLdings - 22,048 80,387 104,203 130,113 137,835 151,941 171,134 184,631 192,353 194,220 198,394 198,394

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,095 160,774 208,407 234,317 242,038 256,145 275,337 288,834 296,557 298,423 302,597 302,597

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - - - - - - - 888
Less: Equity Investment - 44,095 116,678 47,633 25,910 7,722 14,106 19,193 13,497 7,722 1,866 4,174

-- -- -- -- -- -- -- -- -- -- -- --
Net Cash Flow - (44,095) (116,678) (47,633) (25,910) (7,722) (14,106) (19,193) (13,497> (7,722) (1,866) (4,174) 888
CumuLative (44,095) <160,774) (208,407> (234,317> (242,038) (256,145) (275,337> (288,834) (296,557> (298,423) (302,597> (301,709)

ReaL Net Cash FLow - (42,015) (108,146) (42,947> (22,725) (6,588) (11,707> (15,316) (10,356) (5,698) (1,324) (2,847> 583
ReaL Return on Equity (0.5%)

'<..."".~
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21 Jun 1994 10: 1. REVISED CASE 1B.1: Wet Gas = $0 lected Tax; NGL Price @ -25% Page 2--- SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 15% 14% 14% 13% 12% 12% 12% 11% 11%
CS Dividends - - - - - - - - - - - 888

SNGP CS Dividends - - - - - - - - - - - 102

SNGP CS Dividends - - - - - - - - - - - 102
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 19,446 7,939

-- -- -- --
SNGP Net Cash Flow - (7,349) (19,446) (7,939) - - - - - - - - 102
Real SNGP Net Cash Flow - (7.003) (18,024) (7,158) - - - - - - - - 67

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 15% 14% 14% 13% 12% 12% 12% 11% 11%
CS Dividends - - - - - - - - - - - - 888

PNG CS Dividends - - - - - - - - - - 102

PNG CS Dividends - - - - - - - - - - - 102
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 19,446 7,939

-- -- -- --
PNG Net Cash Flow - (7,349) (19,446) (7,939) - - - - - - - 102
Real PNG Net Cash Flow - (7,003) (18,024) (7,158) - - - - - - - - 67

PNG Real Return on Equity (0,7%)

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 15% 14% 14% 13% 12% 12% 12% 11% 11%
CS Dividends - - - - - - - - - - - - 888

Gasprom CS Dividends - - - - - - - - - - - 102

Gasprom CS Dividends - - - - - - - - - - - 102
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 19,446 7,939

-- -- -- --
Gasprom Net Cash Flow - (7,349) (19,446) (7,939) - - - - - - - - 102
Real Gasprom Net Cash Flow - (7,003) (18,024) (7,158) - - - - - - - - 67

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common stock 50% 50% 50% 56% 57% 59% 62% 64% 65% 65% 66% 66%
CS Dividends - - - - - - - - - - - - 888

Foreign CS Dividends - - - - - - - - - - - 583

Foreign CS Dividends - - - - - - - - - - - 583
Less: Forei~n Equity - 22,048 58,339 23,817 - - - - - - - -
Less: Additlonal Equity Investment - - - - 25,910 7,722 14,106 19,193 13,497 7,722 1,866 4,174

-- -- -- -- -- -- -- -- -- --- -- --
Foreign Net Cash Flow - (22,048) (58,339) (23,817) (25,910) (7,722) (14,106) (19,193) (13,497) (7,722) (1,866) (4,174) 583
Real Foreign Cash Flow - (21,008) (54,073) (21,474) (22,725) (6,588) (11,707) (15,316) (10,356) (5,698) (1,324) (2,8471 382

Foreign Real Return on Equity <0.3%)

0 • Bechtel Financing Services, Inc .
.c.. • •0')
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - - - - - - - - 34,734
. NG Equi ty - - - - - - - - - 34,734
~asprom Equi ty - - - - - - - - - 34,734
Foreign Equi ty - - - - - - - - 104,203
~dditional Equity - - - - - - - - - 94,191

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - - 302,597

:UMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734
NG Equity Holdings 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734
~asprom Equity Holdings 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734 34,734
Foreign Equity Holdings 198,394 198,394 198,394 198,394 198,394 198,394 198,394 198,394 198,394

-- -- -- -- -- -- -- -- --
CS Equity Position 302,597 302,597 302,597 302,597 302,597 302,597 302,597 302,597 302,597

PROJECT RETURN ON EQUITY

CS Dividends 52,058 46,523 45,520 47,341 49,235 51,204 53,252 55,383 68,114 469,520
Less: Equity Investment - - - - - - - - - 302,597

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 52,058 46,523 45,520 47,341 49,235 51,204 53,252 55,383 68,114 166,923
Cumulative (249,650) (203,127> (157,607> (110,266) (61,031) (9,826) 43,426 98,809 166,923

Real Net Cash Flow 32,832 28,213 26,543 26,543 26,543 26,543 26,543 26,543 31,389 (17,393)
Real Return on Equity

........,""""~._.'

a
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REVISED CASE 1B.1: Wet Gas = $C ,Jected Tax; NGL Pri ce @ -25% Page 4

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

, "
~--)

-~
SNGP RETURNS

SNGP Share of Common Stock
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipeline Marginal Profit
Less: SNGP Equity

SNGP Net Cash Flow
Real SNGP Net Cash Flow

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock
CS Dividends

PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
Less: PNG Equi ty

PNG Net Cash Flow
Real PNG Net Cash Flow

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit
Less: Gasprom Equity

Gasprom Net Cash Flow
Real Gasprom Net Cash Flow

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

2007

11%
52,058
5,976

5,976

5,976
3,769

11%
52,058
5,976

5,976

5,976
3,769

11%
52,058
5,976

5,976

5,976
3,769

2008

11%
46,523
5,340

5,340

5,340
3,239

11%
46,523

5,340

5,340

5,340
3,239

11%
46,523

5,340

5,340

5,340
3,239

2009

11%
45,520

5,225

5,225

5,225
3,047

11%
45,520

5,225

5,225

5,225
3,047

11%
45,520

5,225

5,225

5,225
3,047

2010

11%
47,341

5,434

5,434

5,434
3,047

11%
47,341

5,434

5,434

5,434
3,047

11%
47,341

5,434

5,434

5,434
3,047

2011

11%
49,235
5,652

5,652

5,652
3,047

11%
49,235

5,652

5,652

5,652
3,047

11%
49,235
5,652

5,652

5,652
3,047

2012

11%
51,204
5,878

5,878

5,878
3,047

11%
51,204
5,878

5,878

5,878
3,047

11%
51,204
5,878

5,878

5,878
3,047

2013

11%
53,252
6,113

6,113

6,113
3,047

11%
53,252
6,113

6,113

6,113
3,047

11%
53,252
6,113

6,113

6,113
3,047

2014

11%
55,383
6,357

6,357

6,357
3,047

11%
55,383
6,357

6,357

6,357
3,047

11%
55,383
6,357

6,357

6,357
3,047

2015

11%
68,114
7,819

7,819

7,819
3,603

11%
68,114
7,819

7,819

7,819
3,603

11%
68,114
7,819

7,819

7,819
3,603

Total

469,520
53,895

53,895

34,734

19,161
(3,226)

469,520
53,895

53,895

34,734

19,161
(3,226)

469,520
53,895

53,895

34,734

19,161
(3,226)

Foreign Share of Common Stock
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Foreign Equity
Less: Additional Equity Investment

Foreign Net Cash Flow
Real Foreign Cash Flow

Foreign Real Return on Equity

•o
G'
o •

66%
52,058
34,131

34,131

34,131
21,526

66%
46,523
30,502

30,502

30,502
18,497

66%
45,520
29,845

29,845

29,845
17,403

66%
47,341
31,039

31,039

31,039
17,403

66'1,
49,235
32,280

32,280

32,280
17,403

66%
51,204
33,571

33,571

33,571
17,403

66%
53,252
34,914

34,914

34,914
17,403

66%
55,383
36,311

36,311

36,311
17,403

66%
68,114
44,658

44,658

44,658
20,580

469,520
307,835

307,835
104,203
94,191

109,441
(7,714)

Bechtel Financ~ervices, Inc.
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Domestic Gas ~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 S's)

NGL Domestic Price (S/Ton)
NGL Export Price (S/Ton)
%NGL for Export

OPERATING COST DATA (1993 SOOO's)

Wet Gas Feedstock Cost (S/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 SOOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees X
Upfront Fee %
Other Fin Fees &Close Costs (X, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c LHe 20.00

1994 1995 1996 1997 1998 1999 2000 2001
- -- -- ---- -- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price (S/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% X Dry Gas for Export

TRANSPORT COSTS (1996 $'s) DaM EXP-- --
Dry Gas In-Russia Costs (S/MCM) - 40.00

382 Dry Gas Export Costs 32.00
19,432 NGl In-Russia Costs ($/Ton) 1.94 36.55

985 NGl Pipeline Costs 43.52 43.52
1,364 518 NGl Port loading Charge 1.62

10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total-- -- ----
43,700 157,500 90,300 291,500

- . - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,841 21,937 11,031 42,809
8,000 - - 8 000
9,306 31,874 19,721 60:900
2,839 - - 2,839
-- -- ----
92,026 266,300 162,222 520,548----

45
45

WB/Other loan

70%
420,176 420,176

8.15%
Jan 98 9.0
0.25X

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr Sl Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff (193 $/MCM)
NGl Export Tariff ('93 S/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
o&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

o&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

13.9%
5.1

57,041

11. 7%
7.4

7,777

113%
147%

Actual

391273
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4X

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.00
1.00
1.00
1.00

-----a
C..il
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Bechtel Financing Services, Inc.
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"""---S;
SIBERIAN GAS PROCESSING PLANT

Annual Sources and Uses of Funds During Construction

(tus Thousands)
~~-;<"".A."

1995 1996 1997 Total %
-- --- --- -- --

SOURCES OF FUNDS $ %

World Bank/Other Loan 68,886 207,542 143,748 420,176 70%
SIBNG Cash Equity - - - - . Total Debt 420,176 70%
PNG Cash Equity . - - - - Operating Cash 51,648 9%
Gasprom Cash Equity 4,920 10,968 5,516 21,405 4% Equity Requirement 128,427 21%
SIBNG Equity 4,920 10,968 5,516 21,405 4%
PNG Equity 4,920 10,968 5,516 21,405 4%
Forei gn Equi ty 14,761 32,905 16,547 64,214 11% 600,251 100%
JV Operating Cash Flow - 23,137 28,512 51,648 9%

-- --- -- -- --
Total Sources of Funds 98,408 296,489 205,354 600,251 100%

MEMORANDA liB/Other Loan

Loan Draws, Amount 420,176
USES OF FUNDS Standby Facility .
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821

Constr Loan Draws + Standby, Commitment 420,176 420,176
Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 21,937 11,031 42,809
Other Owners Costs 8,281 - - 8,281
Initial Yorking Capital 3,000 - - 3,000

--- --- --- ---
Capital Costs 96,139 285,008 177,339 558,486 93%

Other loan Interest 1,260 10,771 27,844 39,876
Other loan Commitment Fees 1,010 709 170 1,890
Upfront Fees

--- --- --- --- --
Financing Costs 2,270 11,481 28,015 41,765 7%

Total Uses of Funds 98,408 296,489 205,354 600,251 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
Equity Requirement 128,427

VAT Recovery Expressed in $'s 435 8,945 30,692 40,072
Equity for VAT 60,807

-- -- -- -- Total Equity 189,234
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
c..rt
1"',) • • Bechtel Financ~erVices, Inc •
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SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -

EQUITY INVESTMENT

SNGP Equity · 7,349 18,247 5,944
PNG Equity - 7,349 18,247 5,944
Gasprom Equity - 7,349 18,247 5,944
Foreign Equity · 22,046 54,740 17,832
Additional Equity -- -- -- --

Total Equity · 44,091 109,479 35,664

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 25,595 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539
PNG Equity Holdings · 7,349 25,595 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539
Gasprom Equity Holdings · 7,349 25,595 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539
Foreign Equity Holdings - 22,046 76,785 94,617 94,617 94,617 94,617 94,617 94,617 94,617 94,617 94,617 94,617

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,091 153,570 189,234 189,234 189,234 189,234 189,234 189,234 189,234 189,234 189,234 189,234

PROJECT RETURN ON EQUITY

CS Dividends - . . - - 6,877 29,496 25,852 33,108 38,878 41,186 31,098 51,411
Less: Equity Investment - 44,091 109,479 35,664

-- -- -- -- -- -- -- -- -- -- -- -
Net Cash Flow - (44,091) (109,479) (35,664) - 6,877 29,496 25,852 33,108 38,878 41,186 31,098 51,411
ClmJlative · (44,091) (153,570) (189,234) (189,234) (182,357) (152,861) (127,009) (93,901) (55,023) (13,837) 17,262 68,672

Real Net Cash Flow · (42,011) (101,473) (32,156) . 5,868 24,480 20,630 25,405 28,685 29,219 21,214 33,721
Real Return on Equity 11.7%

---
a
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Bechtel Financing Services, Inc.
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-- SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
r~,J "'-3 -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - · 6,877 29,496 25,852 33,108 38,878 41,186 31,098 51,411

SNGP CS Dividends · - · - 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568

SNGP CS Dividends - - · - 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568
Plus: SNGP NGL Pipeline Marginal Profit · - - ·
Less: SNGP Equity - 7,349 18,247 5,944-- -- -- -- -- -- -- -- -- --- -- -- --

SNGP Net Cash Flow · <7,349) (18,247) (5,944) - 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568
Real SNGP Net Cash Flow · <7,002) (16,912) (5,359) · 978 4,080 3,438 4,234 4,781 4,870 3,536 5,620

SNGP Real Return on Equity 11.7%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends · - - - - 6,8n 29,496 25,852 33,108 38,878 41,186 31,098 51,411

PNG CS Dividends · · · - 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568

PNG CS Dividends - - - - 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568
Plus: PNG ~et Gas Marginal Profit - - - -
Less: PNG Equity · 7,349 18,247 5,944-- -- -- -- -- -- -- -- -- --- -- -- --

PNG Net Cash Flow · <7,349) (18,247) (5,944) · 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568
Real PNG Net Cash Flow · <7,002) (16,912) (5,359) - 978 4,080 3,438 4,234 4,781 4,870 3,536 5,620

PNG Real Return on Equity 11.7%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends · · - - - 6,877 29,496 25,852 33,108 38,878 41,186 31,098 51,411

Gasprom CS Dividends - · · - 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568

Gasprom CS Dividends · - · · 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568
Plus: Gasprom Transport Marginal Profit · · · ·
Less: Gasprom Equity · 7,349 18,247 5,944

-- -- -- -- -- -- -- -- -- --- -,-
Gasprom Net Cash Flow - <7,349) (18,247) (5,944) · 1,146 4,916 4,309 5,518 6,480 6,864 5,183 8,568
Real Gasprom Net Cash Flow · <7,002) (16,912) (5,359) · 978 4,080 3,438 4,234 4,781 4,870 3,536 5,620

Gasprom Real Return on Equity 11.7%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends · · · · · 6,8n 29,496 25,852 33,108 38,878 41,186 31,098 51,411

Foreign CS Dividends · · · · 3,439 14,748 12,926 16,554 19,439 20,593 15,549 25,705

Foreign CS Dividends · - - · 3,439 14,748 12,926 16,554 19,439 20,593 15,549 25,705
Less: Forei~n Equity - 22,046 54,740 17,832
Less: AdditIonal Equity Investment · · - --- -- -- -- -- -- -- -- -- --- -- -- --

Foreign Net Cash Flow · (22,046) (54,740) (17,832) - 3,439 14,748 12,926 16,554 19,439 20,593 15,549 25,705
Real Foreign Cash Flow · (21,006) (50,736) (16,078) · 2,934 12,240 10,315 12,702 14,342 14,609 10,607 16,860

Foreign Real Return on Equity 11.7%
<::> Bechtel Financ~ervices, Inc•.:'Jt • •r.;-'~
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - - - - · . - - . 31,539
PNG Equity . . · . · - . - . 31,539
Gasprom Equity - - · - · - - . - 31,539
Foreign Equi ty - - · - · - - - - 94,617
Additional Equity

Total Equity - . · . · - - - - 189,234

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539
PNG Equity Holdings 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539
Gasprom Equity Holdings 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539 31,539
Foreign Equity Holdings 94,617 94,617 94,617 94,617 94,617 94,617 94,617 94,617 94,617

-- -- -- -- -- -- -- -- '-- --
CS Equity Position 189,234 189,234 189,234 189,234 189,234 189,234 189,234 189,234 189,234

PROJECT RETURN ON EQUITY

CS Dividends n,656 80,763 83,993 87,353 90,847 94,481 98,260 102,190 125,682 1,099,131
Less: Equity Investment - - - - · - - - - 189,234-- -- -- -- -- -- -- -- -- --

Net Cash Flow 77,656 80,763 83,993 87,353 90,847 94,481 98,260 102,190 125,682 909,897
ClmJlative 146,329 227,091 311,084 398,437 489,284 583,764 682,024 784,215 909,897

Real Net Cash Flow 48,9n 48,9n 48,9n 48,9n 48,9n 48,9n 48,9n 48,9n 57,919 463,314
Real Return on Equity

'"":)
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SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
'\ -- -- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 77,656 80,763 83,993 87,353 90,847 94,481 98,260 102,190 125,682 1,099,131

SNGP CS Dividends 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 183,189

SNGP CS Dividends 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 183,189
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - ·
Less: SNGP Equity - - - · · - - · - 31,539

-- -- -- -- -- -- -- -- -- ---
SNGP Net Cash Flow 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 151,649
Real SNGP Net Cash Flow 8,163 8,163 8,163 8,163 8,163 8,163 8,163 8,163 9,653 77,219

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 77,656 80,763 83,993 87,353 90,847 94,481 98,260 102,190 125,682 1,099,131

PNG CS Dividends 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 183,189

PNG CS Dividends 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 183,189
Plus: PNG Yet Gas Marginal Profit - - - - - - - · - ·
Less: PNG Equity - . . · · - - · - 31,539-- -- -- -- -- -- -- -- -- ---

PNG Net Cash Flow 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 151,649
Real PNG Net Cash Flow 8,163 8,163 8,163 8,163 8,163 8,163 8,163 8,163 9,653 77,219

PNG Real Return on Equity

GASPROH RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% '17% 17% 17% 17%
CS Dividends 77,656 80,763 83,993 87,353 90,847 94,481 98,260 102,190 125,682 1,099,131

Gasprom CS Dividends 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 183,189

Gasprom CS Dividends 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 183,189
Plus: Gasprom Transport Marginal Profit · - - · - - - - - ·
Less: Gasprom Equity · - - - - - . · . 31,539

-- -- -- -- -- -- -- -- -- ---
Gasfrom Net Cash Flow 12,943 13,460 13,999 14,559 15,141 15,747 16,377 17,032 20,947 151,649
Rea Gasprom Net Cash Flow 8,163 8,163 8,163 8,163 8,163 8,163 8,163 8,163 9,653 77,219

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 77,656 80,763 83,993 87,353 90,847 94,481 98,260 102,190 125,682 1,099,131

Foreign CS Dividends 38,828 40,381 41,997 43,676 45,423 47,240 49,130 51,095 62,841 549,566

Foreign CS Dividends 38,828 40,381 41,997 43,676 45,423 47,240 49,130 51,095 62,841 549,566
Less: Foreign Equity · . - - · - - · - 94,617
Less: Additional Equity Investment

-- -- -
Foreign Net Cash Flow 38,828 40,381 41,997 43,676 45,423 47,240 49,130 51,095 62,841 454~948

Real Foreign Cash Flow 24,488 24,488 24,488 24,488 24,488 24,488 24,488 24,488 28,959 231,657

Foreign Real Return on Equity
0 Bechtel Finan~ervices, Inc•UI • •C-)



22 Jun 1994 2:1. REVISED CASE lB.l: Wet Gas = $0; Ex411116 Tax; Domestic Gas

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Price @ +25% • Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 first, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
----- -- --
2.14 4.28

100". 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

17.4%
4.2

135,199

17.1%
4.9

70,458

134%
172%

WB/Other Loan

45
45

70%
417,477417,477

8.15%
Jan 98 9.0
0.25%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,840 20,351 8,948 39,138
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,025 264,714 160,138 516,877

1.00
1. 25
1.00
1.00
1.00
1.00

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

0.4%

Actual

Jan 96
32.00%
100.0".

5
20.0%

39,021
100%
3.0%

fINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash flow Dedicated to Reserves
Reinvestment Rate

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

TAX DATA

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS fACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

21.36
112.50

-

DOM EXP
--

40.00
32.DO

1. 94 36.55
43.52 43.52

1.62
15.10

Domestic Gas Price ($IMCM)
Export Gas Price ($/MCM)
%Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995CAPITAL COST DATA (1993 $OOO's)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cos t
Maintenance Cost
Labor Cost, Benefits
Other Expenses

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial ~orking Capital

Capital Costs

Days Receivables
Days Payables

FINANCING DATA

WORKING CAPITAL DATA

%of Permanent financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment fees %
Upfront fee %
Other Fin fees & Close Costs (%, Amtl

C>
01

Bechtel financing Services, Inc.

-...:



22 Jun 1994 2:1 REVISED CASE 1B.1: Wet Gas = $0; E> ed Tax; Domestic Gas Price @ +25% Page 1

SIBERIAN GAS PROCESSING PLANT
~

Annual Sources and Uses of Funds During Construction,-""': ·':0'
($US Thousands)

I'"

-~ 1995 1996 1997 Total %
--- --- -- -- --

SOURCES OF FUNDS $ %
-

World Bank/other Loan 68,881 206,404 142,192 417,477 70%
SIBNG Cash Equity - - - - - Total Debt 417,477 70%
PNG Cash Equi ty - - - - - Operating Cash 61,503 10%
Gasprom Cash Equity 4,920 10,175 4,474 19,569 3% Equity Requirement 117,415 20%
SIBNG Equi ty 4,920 10,175 4,474 19,569 3% --
PNG Equi ty 4,920 10,175 4,474 19,569 3%
Foreign Equi ty 14,760 30,526 13,421 58,708 10% 596,396 100%
JV Operating Cash Flow - 27,407 34,097 61,503 10%

--- --- -- -- --
Total Sources of Funds 98,401 294,864 203,132 596,396 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 417,477
USES OF FUNDS Standby Facil ity -

Constr Loan Draws + Standby, Commitment 417,477 417,477
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,840 20,351 8,948 39,138
Other OWners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

--- --- --- --
Capital Costs 96,138 283,422 175,255 554,816 93%

Other Loan Interest 1,260 10,737 27,708 39,706
Other Loan Commitment Fees 1,003 704 168 1,875
Upfront Fees - - -

--- --- --- --
Financing Costs 2,263 11,441 27,876 41,580 7%

Total Uses of Funds 98,401 294,864 203,132 596,396 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 117,415

VAT Tax 15,003 52,614 33,262 100,879 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- -- Total Equity 178,223
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
CJl
CO • • Bechtel Finan~serVices, Inc .



22 Jun 1994 2:1. REVISED CASE lB.1: Wet Gas = $0; E~~ Tax; Domestic Gas Price @ +25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity 7,348 17,454 4,902
PNG Equity - 7,348 17,454 4,902
Gasprom Equity - 7,348 17,454 4,902
Foreign Equi ty - 22,045 52,361 14,706
Additional Equity - - -

-- -- --
Total Equity - 44,089 104,721 29,412

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 24,802 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704
PNG Equity Holdings - 7,348 24,802 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704
Gasprom Equity Holdings - 7,348 24,802 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704
Foreign Equity Holdings - 22,045 74,405 89,111 89,111 89,111 89,111 89,111 89,111 89,111 89,111 89,111 89,111

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,089 148,810 178,223 178,223 178,223 178,223 178,223 178,223 178,223 178,223 178,223 178,223

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 41,757 47,744 44,630 50,579 55,930 54,785 38,405 66,827
Less: Equity Investment - 44,089 104,721 29,412

-- -- -- --
Net Cash Flow - (44,089) (104,721) (29,412) - 41,757 47,744 44,630 50,579 55,930 54,785 38,405 66,827
Cumulative - (44,089) (148,810) (178,223) (178,223) (136,466) (88,722) (44,092) 6,487 62,417 117,202 155,607 222,434

Real Net Cash Flow - (42,009) (97,063) (26,519) - 35,626 39,624 35,616 38,811 41,266 38,866 26,198 43,833
Real Return on Equity 17.1%

....,.,.,~~

a
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22 Jun 1994 2:'1 REVISED CASE lB.l: Wet Gas = $0; E) ed Tax; Domestic Gas Price @ +25% Page 2

SIBERIAN GASS PROCESSING PLANT- Equity Returnss:: <Thousands)

~~ 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 41,757 47,744 44,630 50,579 55,930 54,785 38,405 66,827

SNGP CS Dividends - - - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138

SNGP CS Dividends - - - - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 17,454 4,902

-- -- -- --
SNGP Net Cash Flow - (7,348) (17,454) (4,902) - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138
Real SNGP Net Cash Flow - (7,002) (16,177) (4,420> - 5,938 6,604 5,936 6,468 6,878 6,478 4,366 7,305

SNGP Real Return on Equity 17.1%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 41,757 47,744 44,630 50,579 55,930 54,785 38,405 66,827

PNG CS Dividends - - - - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138

PNG CS Dividends - - - - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,348 17,454 4,902

-- -- -- --
PNG Net Cash Flow - (7,348) (17,454) (4,902) - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138
Real PNG Net Cash Flow - (7,002) (16,177) (4,420) - 5,938 6,604 5,936 6,468 6,878 6,478 4,366 7,305

PNG Real Return on Equity 17.1%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 41,757 47,744 44,630 50,579 55,930 54,785 38,405 66,827

Gasprom CS Dividends - - - - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138

Gasprom CS Dividends - - - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 17,454 4,902

-- -- -- --
Gasprom Net Cash Flow - (7,348) (17,454) (4,902) - 6,959 7,957 7,438 8,430 9,322 9,131 6,401 11,138
Real Gasprom Net Cash Flow - (7,002) (16,177) (4,420) - 5,938 6,604 5,936 6,468 6,878 6,478 4,366 7,305

Gasprom Real Return on Equity 17.1%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 41,757 47,744 44,630 50,579 55,930 54,785 38,405 66,827

Foreign CS Dividends - - - - 20,878 23,872 22,315 25,290 27,965 27,392 19,202 33,414

Foreign CS Dividends - - - - 20,878 23,872 22,315 25,290 27,965 27,392 19,202 33,414
Less: Foreign Equity - 22,045 52,361 14,706
Less: Additional Equity Investment - - - -

-- -- -- -- -- -- --
Foreign Net Cash Flow - (22,045) (52,361) (14,706) - 20,878 23,872 22,315 25,290 27,965 27,392 19,202 33,414
Real Foreign Cash Flow - (21,005) (48,532) <13,259) - 17,813 19,812 17,808 19,405 20,633 19,433 13,099 21,916

Foreign Real Return on Equity 17.1%

0 • • Bechtel Financ~ervices, Inc.
OJ
0



22 Jun 1994 2:". REVISED CASE lB.l: Wet Gas = $0; E;~ Tax; Domestic Gas Price @ +25% • Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
--

EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 29,704
PNG Equity - - - - - - - - - 29,704
Gasprom Equi ty - - - - - - - - 29,704
Foreign Equi ty - - - - - - - - - 89,111
Additional Equity - - - - - - - -

-- -- -- -- -- -- -- -- -- -
Total Equity - - - - - - - - - 178,223

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704
PNG Equity Holdings 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704
Gasprom Equity Holdings 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704 29,704
Foreign Equity Holdings 89,111 89,111 89,111 89,111 89,111 89,111 89,111 89,111 89,111

-- -- -- -- -- -- -- -- --
CS Equity Position 178,223 178,223 178,223 178,223 178,223 178,223 178,223 178,223 178,223

PROJECT RETURN ON EQUITY

CS Dividends 93,534 97,276 101,167 105,213 109,422 113,799 118,351 123,085 151,380 1,413,884
Less: Equity Investment - - - - - - - - 178,223

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 93,534 97,276 101,167 105,213 109,422 113,799 118,351 123,085 151,380 1,235,661
Cumulative 315,969 413,245 514,411 619,625 729,047 842,846 961,196 1,084,281 1,235,661 _.

Real Net Cash Flow 58,991 58,991 58,991 58,991 58,991 58,991 58,991 58,991 69,761 675,937
Real Return on Equity

o
C)

1--.. '
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22 Jun 1994 2:1 REVISED CASE lB.l: Wet Gas = $0; 8 ad Tax; Domestic Gas Price @ +25% Page 4

SIBERIAN GASS PROCESSING PLANT'""'- Equity Returns
~
~t'. <Thousands l

/ .,
t 1l 2008 2014v 1 2007 2009 2010 2011 2012 2013 2015 TotaL
~';:;:'-"."--

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 93,534 97,276 101,167 105,213 109,422 113,799 118,351 123,085 151,380 1,413,884

SNGP CS Dividends 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 235,647

SNGP CS Dividends 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 235,647
PLus: SNGP NGL PipeLine MarginaL Profit - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 29,704

-- -- -- -- -- -- -- -- -- ---
SNGP Net Cash FLow 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 205,944
ReaL SNGP Net Cash FLow 9,832 9,832 9,832 9,832 9,832 9,832 9,832 9,832 11,627 112,656

SNGP ReaL Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 93,534 97,276 101,167 105,213 109,422 113,799 118,351 123,085 151,380 1,413,884

PNG CS Dividends 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 235,647

PNG CS Dividends 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 235,647
PLus: PNG Wet Gas MarginaL Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 29,704

-- -- -- -- -- -- -- -- -- ---
PNG Net Cash FLow 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 205,944
ReaL PNG Net Cash FLow 9,832 9,832 9,832 9,832 9,832 9,832 9,832 9,832 11,627 112,656

PNG ReaL Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 93,534 97,276 101,167 105,213 109,422 113,799 118,351 123,085 151,380 1,413,884

Gasprom CS Dividends 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 235,647

Gasprom CS Dividends 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 235,647
PLus: Gasprom Transport MarginaL Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 29,704-- -- -- -- -- -- -- -- -- ---

Gasprom Net Cash FLow 15,589 16,213 16,861 17,536 18,237 18,966 19,725 20,514 25,230 205,944
ReaL Gasprom Net Cash FLow 9,832 9,832 9,832 9,832 9,832 9,832 9,832 9,832 11,627 112,656

Gasprom ReaL Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 93,534 97,276 101,167 105,213 109,422 113,799 118,351 123,085 151,380 1,413,884

Foreign CS Dividends 46,767 48,638 50,583 52,607 54,711 56,899 59,175 61,542 75,690 706,942

Foreign CS Dividends 46,767 48,638 50,583 52,607 54,711 56,899 59,175 61,542 75,690 706,942
Less: Foreign Equity - - - - - - - - - 89,111
Less: AdditionaL Equity Investment

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash FLow 46,767 48,638 50,583 52,607 54,711 56,899 59,175 61,542 75,690 617,831
ReaL Foreign Cash Flow 29,495 29,495 29,495 29,495 29,495 29,495 29,495 29,495 34,881 337,968

Foreign Real Return on Equity

0 • BechteL Finan~services, Inc .e-...., •...... .,
.......J



22 Jun 1994 10:0C. REVISED CASE 1B.1: Wet Gas = $0; EX~. Tax; Domestic Gas

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Price @ -25% • Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $DOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-----------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 12.82
144.00 Export Gas Price ($/MCM) 67.50

100% % Dry Gas for Export

TRANSPORT COSTS (1996 $'s) DOM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 40.00
382 Dry Gas Export Costs 32.00

19,432 NGL In-Russia Costs ($/Ton) 1. 94 36.55
985 NGL Pipeline Costs 43.52 43.52

1,364 518 NGL Port Loading Charge 1. 62
10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
---- -- --
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,842 23,523 13,115 46,480
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839---- -- --

92,026 267,886 164,306 524,218
= ==

45
45

\-IB/Dther Loan

70%
422,875 422,875

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

10.1%
6.5

(21,117>

6.6%
10.2

(52,749)

92%
123%

Actual

39,525
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8'¥,
2.8%
2.8%

1.00
0.75
1.00
1.00
1.00
1.00

"' ...~.""'.~.
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22 Jun 1994 10:0t REVISED CASE lB.l: Wet Gas = $0; Ex~ d Tax; Oomestic Gas Price @ -25% Page 1

~ SIBERIAN GAS PROCESSING PLANT

~:~
Annual Sources and Uses of Funds During Construction

($US Thousands)
"- 1995 1996\,.,.1"";'; 1997 Total %

--- --- --- -- --
SOURCES OF FUNDS $ %

-
World Bank/Other Loan 68,891 208,680 145,304 422,875 70%
SIBNG Cash Equity - - - - Total Debt 422,875 70%
PNG Cash Equi ty - - - - - Operat ing Cash 41,793 7%
Gasprom Cash Equity 4,921 11,761 6,558 23,240 4% Equity Requirement 139,439 23%
SIBNG Equity 4,921 11,761 6,558 23,240 4% --
PNG Equity 4,921 11,761 6,558 23,240 4%
Foreign Equity 14,762 35,284 19,673 69,719 12% 604,107 100%
JV Operating Cash Flow 18,866 22,927 41,793 7%

--- --- --- -- --
Total Sources of Funds 98,416 298,114 207,577 604,107 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 422,875
USES OF FUNDS Standby Faci l ity -

Constr Loan Draws + Standby, Commitment 422,875 422,875
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 23,523 13,115 46,480
Other OWners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

--- --- -- ---
Capital Costs 96,140 286,594 179,423 562,157 93%

Other Loan Interest 1,260 10,805 27,980 40,046
Other Loan Commitment Fees 1,016 715 173 1,904
Upfront Fees --- --- -

Financing Costs 2,277 11,520 28,153 41,950 7%

Total Uses of Funds 98,416 298,114 207,577 604,107 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 139,439

VAT Tax 15,003 52,614 33,262 100,879 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- -- Total Equity 200,246
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equi ty for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
c.."TJ

+'-" • • Bechtel Financ~ervices, Inc•



22 Jun 1994 10:0l~ REVISED CASE 1B.1: Wet Gas = $0; EX.~ Tax; Domestic Gas Price @ -25% ~ Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7,349 19,039 6,986
PNG Equi ty - 7,349 19,039 6,986
Gasprom Equity - 7,349 19,039 6,986
Foreign Equi ty - 22,047 57,118 20,958
Additional Equity - - - - 6,128

-- -- -- -- --
Total Equity - 44,094 114,237 41,916 6,128

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 26,388 33,374 33.374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374
PNG Equity Holdings - 7,349 26,388 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374
Gasprom Equity Holdings - 7,349 26,388 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33.374
Foreign Equity Holdings - 22,047 79,165 100,123 106,251 106,251 106,251 106,251 106,251 106,251 106,251 106,251 106,251

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,094 158,330 200,246 206,374 206,374 206,374 206,374 206,374 206,374 206,374 206,374 206,374

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - - - 8,863 20,137 23,452 21,117 49,815
Less: Equity Investment - 44,094 114,237 41,916 6,128

-- -- -- -- --
Net Cash Flow - (44,094) (114,237) (41,916) (6,128) - - - 8,863 20,137 23,452 21,117 49,815
Cumulative - (44,094) (158,330) (200,246) (206,374) (206,374) (206,374) (206,374) (197,511> (177,374) (153.922) (132,805) (82,989)

Real Net Cash Flow - (42,013) (105,883) (37,792) (5,375) - - - 6,801 14,857 16,637 14,405 32.675
Real Return on Equity 6.6%

a
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22 Jun 1994 10:0t REVISED CASE 1B. 1: Wet Gas = $0; EXI ~ Tax; Domestic Gas Price @ -25% Page 2
',~. SIBERIAN GASS PROCESSING PLANT

Equi ty Returns
r-\<.;;.,l,

<Thousands)\. e 1;'1 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006V '
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - 8,863 20,137 23,452 21,117 49,815

SNGP CS Dividends - - - - - - - 1,433 3,257 3,793 3,415 8,056

SNGP CS Dividends - - - - - - - 1,433 3,257 3,793 3,415 8,056
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 19,039 6,986

-- -- -- --
SNGP Net Cash Flow - (7,349) (19,039) (6,986) - - - - 1,433 3,257 3,793 3,415 8,056
Real SNGP Net Cash Flow - (7,002) (17,647> (6,299) - - - - 1,100 2,403 2,691 2,330 5,284

SNGP Real Return on Equity 6.5%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - 8,863 20,137 23,452 21,117 49,815

PNG CS Dividends - - - - - - 1,433 3,257 3,793 3,415 8,056

PNG CS Dividends - - - - - - 1,433 3,257 3,793 3,415 8,056
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 19,039 6,986

-- -- -- --
PNG Net Cash Flow - (7,349) (19,039) (6,986) - - - 1,433 3,257 3,793 3,415 8,056
Real PNG Net Cash Flow - (7,002) (17,647> (6,299) - - - - 1,100 2,403 2,691 2,330 5,284

PNG Real Return on Equity 6.5%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - 8,863 20,137 23,452 21,117 49,815

Gasprom CS Dividends - - - - - - - 1,433 3,257 3,793 3,415 8,056

Gasprom CS Dividends - - - - - - - 1,433 3,257 3,793 3,415 8,056
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 19,039 6,986

-- -- -- --
Gasprom Net Cash Flow - (7,349) (19,039) (6,986) - - - - 1,433 3,257 3,793 3,415 8,056
Real Gasprom Net Cash Flow - (7,002) (17,647> (6,299) - - - - 1,100 2,403 2,691 2,330 5,284

Gasprom Real Return on Equity 6.5%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 51% 51% 51% 51% 51% 51% 51% 51% 51%
CS Dividends - - - - - - - 8,863 20,137 23,452 21,117 49,815

Foreign CS Dividends - - - - - - - 4,563 10,367 12,074 10,872 25,647

Foreign CS Dividends - - - - - - - 4,563 10,367 12,074 10,872 25,647
Less: Foreign Equity - 22,047 57,118 20,958 -
Less: Additional Equity Investment - - - - 6,128

-- -- -- -- --
Foreign Net Cash Flow - (22,047> (57,118) (20,958) (6,128) - - - 4,563 10,367 12,074 10,872 25,647
Real Foreign Cash Flow - (21,OO7l (52,941) (18,896) (5,375) - - - 3,501 7,649 8,566 7,416 16,822

Foreign Real Return on Equity 6.6%

0 • • Bechtel Finan~ervices, Inc .
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22 Jun 1994 10:0[~ REVISED CASE 1B.1: Wet Gas = $0; EX~. Tax; Domestic Gas Price @ -25% • Page 3

SIBERIAN GASS PROCESSING PLANT
EqUity Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 33,374
PNG Equi ty - - - - - - - - - 33,374
Gasprom Equity - - - - - - - - - 33,374
Foreign Equi ty - - - - - - - - - 100,123
Additional Equity - - - - - - - - - 6,128-- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 206,374

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374
PNG Equity Holdings 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374
Gasprom EqUity Holdings 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374 33,374
Foreign Equity Holdings 106,251 106,251 106,251 106,251 106,251 106,251 106,251 106,251 106,251

-- -- -- -- -- -- -- -- -- --
CS Equity Position 206,374 206,374 206,374 206,374 206,374 206,374 206,374 206,374 206,374

PROJECT RETURN ON EQUITY

CS Dividends 70,257 64,249 66,819 69,492 72,272 75,163 78,169 81,296 99,984 801,086
Less: Equity Investment - - - - - - - - - 206,374

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 70,257 64,249 66,819 69,492 72,272 75,163 78,169 81,296 99,984 594,712
Cumulative (12,732) 51,517 118,336 187,828 260,100 335,263 413,432 494,727 594,712

Real Net Cash Flow 44,310 38,963 38,963 38,963 38,963 38,963 38,963 38,963 46,076 257,437
Real Return on Equity

-----
o
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22 Jun 1994 10:0< REVISED CASE 1B. 1: Wet Gas = $0; EXt ~ Tax; Domestic Gas Price @ -25% Page 4

~'~ SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
'\ -- -- -- -- -- -- --- -- --"'~~1

SNGP RETURNS

SNGP Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 70,257 64,249 66,819 69,492 72,272 75,163 78,169 81,296 99,984 801,086

SNGP CS Dividends 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 129,550

SNGP CS Dividends 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 129,550
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - - - - - - - - 33,374-- -- -- -- -- -- --- -- -- --

SNGP Net Cash Flow 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 96,175
Real SNGP Net Cash Flow 7,166 6,301 6,301 6,301 6,301 6,301 6,301 6,301 7,451 41,582

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 70,257 64,249 66,819 69,492 72,272 75,163 78,169 81,296 99,984 801,086

PNG CS Dividends 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 129,550

PNG CS Dividends 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 129,550
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 33,374

-- -- -- -- -- -- --- -- -- --
PNG Net Cash Flow 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 96,175
Real PNG Net Cash Flow 7,166 6,301 6,301 6,301 6,301 6,301 6,301 6,301 7,451 41,582

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 70,257 64,249 66,819 69,492 72,272 75,163 78,169 81,296 99,984 801,086

Gasprom CS Dividends 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 129,550

Gasprom CS Dividends 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 129,550
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 33,374

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 11,362 10,390 10,806 11,238 11,688 12,155 12,641 13,147 16,169 96,175
Real Gasprom Net Cash Flow 7,166 6,301 6,301 6,301 6,301 6,301 6,301 6,301 7,451 41,582

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 51% 51% 51% 51% 51% 51% 51% 51% 51%
CS Dividends 70,257 64,249 66,819 69,492 72,272 75,163 78,169 81,296 99,984 801,086

Foreign CS Dividends 36,172 33,078 34,402 35,778 37,209 38,697 40,245 41,855 51,477 412,436

Foreign CS Dividends 36,172 33,078 34,402 35,778 37,209 38,697 40,245 41,855 51,477 412,436
Less: Foreign Equity - - - - - - - - - 100,123
Less: Additional Equity Investment - - - - - - - - - 6,128-- -- -- -- -- -- -- -- -- --

Foreign Net Cash Flow 36,172 33,078 34,402 35,778 37,209 38,697 40,245 41,855 51,477 306,185
Real Foreign Cash Flow 22,813 20,060 20,060 20,060 20,060 20,060 20,060 20,060 23,722 132,690

Foreign Real Return on Equity

0 • • Bechtel Financ~ervices, Inc.
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NGL Price @ +25X21 Jun1994 6:3~ REVISED CASE 1B.1: Wet Gas = SO; Expec~; Domestic Gas;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

~ Page 1

TIMING DATA

Cost Estimate Month Oct 93 First, Last Operation Month Jan 96 Dec 15
Financial. Closing Month Jan 95 Economic Life 20.00

ENGINEERING DATA
1994 1995 1996 1997 1998 1999 2000 2001
---- -- -- ----

Rated Capacity (BCM/yr)in 1996, 1998 2.14 4.28
Stream Factor - 100X 100% 100% 100% 100% 100%
Operations Partial Year Factor - - 1.000 1.000 1.000 100% ·100% 100%
Wet Gas Processed (MCM) - - 2.14 2.14 4.28 4.28 4.28 4.28
Dry Gas Production (BCM) - - 1.80 1.91 3.76 3.76 3.76 3.76
NGL Production (MMTons) . - 0.36 0.49 . 1.07 1.07 1.07 1.07

REVENUE DATA (1996 SiS)

NGL Domestic Price (S/Ton) 84.82 Domestic Gas Price (S/MCM) 17.09
NGL Export Price (S/Ton) 180.00 Export Gas Price (S/MCM) 90.00
%NGL for Export 100% %Dry Gas for Export

OPERATING COST DATA (1993 SOOOIS) TRANSPORT COSTS (1996 SiS) DOM EXP-- --
Wet Gas Feedstock Cost (S/MCM) - Dry Gas In-Russia Costs (S/MCM) - 40.00
Chemicals Cost 382 Dry Gas Export Costs 32.00
Util ity Cost 19,432 NGL In-Russia Costs (S/Ton) 1.94 36.55
Maintenance Cost 985 NGL Pipeline Costs 43.52 43.52
Labor Cost, Benefits 1,364 518 NGL Port Loading Charge 1.62
Other Expenses 10,134 NGL Shipping Cost 15.10

CAPITAL COST DATA (1993 SOOO's) 1995 1996 1997 Total
-- -- ----

Gubkinsky GPP Expansion 43,700 157,500 90,300 291,500
Tarasovsky Gas Processing Plant - - . .
Gas Gathering Systems Cost 17,900 53,700 40,200 111,800
Metering Facilities Cost 440 1,290 970 2,700
Contributed Assets 9,839 19,305 6,737 35,881
Other Owners Costs 8,000 - - 8,000
Infrastructure Costs 9,306 31,874 19,n1 60,900
Initial Working Capital 2,839 - - 2,839-- -- ----

Capital Costs 92,024 263,668 157,927 513,619----

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees X
Upfront Fee X
Other Fin Fees &Close Costs (%, Amt)

45
45

WB/other Loan

70X
415,096415,100

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct 193) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (contld)

Required Reserves (1st operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property X
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (X of Revenues)

Dry Gas Export Tariff (193 S/MCM)
NGL Export Tariff ('93 S/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4X thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

21.9%
3.4

238,982

23.3%
3.3

143,523

162%
202%

Actual

381798
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.25
1.00
1.00
1.00

o
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21 Jun 1994 6-' REVISED CASE 1B.1: Wet Gas =$0; Expec Tax; Domestic Gas; NGL Price lil +25% Page 1

~ SIBERIAN GAS PROCESSING PLANT
~~", Annual Sources and Uses of Funds During Construction
~

(SUS Thousands)

1995 1996 1997 Total %
-- -- -- --- --

SOURCES OF FUNDS $ %

World Bank/Other Loan 68,876 205,653 140,568 415,096 70%
SIBNG Cash Equity - - - - - Total Debt 415,096 70%
PNG Cash Equity - - - - - Operat ing Cash 70,256 12%
Gasprom Cash Equity 4,920 9,652 3,368 17,940 3% Equi ty Requi rement 107,642 18%
SIBNG Equity 4,920 9,652 3,368 17,940 3%
PNG Equity 4,920 9,652 3,368 17,940 3%
Foreign Equity 14,759 28,957 10,105 53,821 9% 592,995 100%
JV Operating Cash Flow - 30,223 40,034 70,256 12%

-- -- -- --- --
Total Sources of Funds 98,394 293,790 200,811 592,995 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 415,096
USES OF FUNDS Standby Facility -

Constr Loan Draws + Standby, Commitment 415,096 415,100
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - COI111li tment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,839 19,305 6,737 35,881
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- ---
capital Costs 96,137 282,376 173,044 551,558 93%

Other Loan Interest 1,260 10,715 27,601 39,576
Other Loan Commitment Fees 997 699 165 1,861
Upfront Fees

-- -- --
Financing Costs 2,257 11,414 27,766 41,437 7%

Total Uses of Funds 98,394 293,790 200,811 592,995 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

15,003 52,614 33,262 100,879
Equity Requirement 107,642

VAT Tax Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 168,449
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404-- -- -- --

Cash Equity for VAT 14,569 43,669 2,570 60,807

o-...'
o • • Bechtel Financ~ervices, Inc•



21 Jun 1994 6:3. REVISED CASE 1B.1: Wet Gas =$0; Expec~x; Domestic Gas; NGL Price a +25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equity Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

EQUITY INVESTMENT

SNGP Equity - 7,348 16,931 3 797
PNG Equity - 7,348 16,931 3:797
Gasprom Equity - 7,348 16,931 3,797
Foreign Equity - 22,044 50,792 11,390
Additional Equity -- -- --

Total Equity · 44,087 101,583 22,779

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 24,278 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075
PNG Equity Holdings - 7,348 24,278 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075
Gasprom Equity Holdings - 7,348 24,278 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075
Foreign Equity Holdings · 22,044 72,835 84,225 84,225 84,225 84,225 84,225 84,225 84,225 84,225 84,225 84,225

-- -- -- -- -- -- -- -- -- -- --- -- --
CS Equity Position - 44,087 145,670 168,449 168,449 168,449 168,449 168,449 168,449 168,449 168,449 168,449 168,449

PROJECT RETURN ON EQUITY

CS Dividends - - - - 8,979 75,358 66,931 62,066 66,673 69,936 68,382 59,036 88,130
Less: Equity Investment · 44,087 101,583 22,779

-- -- -- --
Net Cash Flow - (44,087) (101,583) (22,779) 8,979 75,358 66,931 62,066 66,673 69,936 68,382 59,036 88,130
ClMlUlative · (44,087) (145,670) (168,449) (159,471) (84,113) (17,182) 44,884 111,558 181,494 249,876 308,911 397,041

Real Net Cash Flow - (42,007> (94,154) <20,538) 7,875 64,293 55,549 49,530 51,160 51,600 48,512 40,271 57,806
Real Return on Equity 23.3%

>---
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21 Jun 1994 6::' REVISED CASE 18.1: Wet Gas =$0; Expec "ax; Domestic Gas; NGL Price lil +25% Page 2

SIBERIAN GASS PROCESSING PLANT--- Equity Returns

~ (Thousands)
~' 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
~

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends · · · - 8,979 75,358 66,931 62,066 66,673 69,936 68,382 59,036 88,130

SNGP CS Dividends - - · 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688

SNGP CS Dividends · · - 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 16,931 3,797

-- -- -- --
SNGP Net Cash Flow - <7,348) (16,931) (3,797) 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688
Real SNGP Net Cash Flow · <7,001) (15,692) (3,423) 1,312 10,716 9,258 8,255 8,527 8,600 8,085 6,712 9,634

SNGP Real Return on Equity 23.3%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends · · · - 8,979 75,358 66,931 62,066 66,673 69,936 68,382 59,036 88,130

PNG CS Dividends - - · 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688

PNG CS Dividends · · - 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688
Plus: PNG Wet Gas Marginal Profit - - · ·
Less: PNG Equity - 7,348 16,931 3,797

-- -- -- -- -- -- -- --- -- -- -- -- --
PNG Net Cash Flow · <7,348) (16,931) (3,797) 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688
Real PNG Net Cash Flow · <7,001) (15,692) (3,423) 1,312 10,716 9,258 8,255 8,527 8,600 8,085 6,712 9,634

PNG Real Return on Equity 23.3%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - · 8,979 75,358 66,931 62,066 66,673 69,936 68,382 59,036 88,130

Gasprom CS Dividends · - · 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688

Gasprom CS Dividends · · - 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688
Plus: Gasprom Transport Marginal Profit · - - -
Less: Gasprom Equity · 7,348 16,931 3,797

-- -- -- --
Gasprom Net Cash Flow - <7,348) (16,931 ) (3,797) 1,496 12,560 11,155 10,344 11,112 11,656 11,397 9,839 14,688
Real Gasprom Net Cash Flow - <7,001) (15,692) (3,423) 1,312 10,716 9,258 8,255 8,527 8,600 8,085 6,712 9,634

Gasprom Real Return on Equity 23.3%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends · - - - 8,979 75,358 66,931 62 066 66,673 69,936 68,382 59,036 88,130

Foreign CS Dividends - - - 4,489 37,679 33,466 31:033 33,337 34,968 34,191 29,518 44,065

Foreign CS Dividends - - - 4,489 37,679 33,466 31,033 33,337 34,968 34,191 29,518 44,065
Less: Foreign Equity - 22,044 50,792 11,390
Less: Additional Equity Investment -- -- -- -- -- -- -- ---

Foreign Net Cash Flow · (22,044) (50,792) (11,390) 4,489 37,679 33,466 31,033 33,337 34,968 34,191 29,518 44,065
Real Foreign Cash Flow - (21,004) (47,077> (10,269) 3,937 32,147 27,n4 24,765 25,580 25,800 24,256 20,136 28,903

Foreign Real Return on Equity 23.3%

0 • • Bechtel Financ~ervices, Inc•
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21 Jun 1994 6:~. REVISED CASE 18.1: Wet Gas = SO; EXpe~X; Domestic Gas; NGL Price 2 +25% • Page 3

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - . - - - - - - - 28,075
PNG Equity - - - - · - - . - 28,075
Gasprom Equity - - - - - . - - . 28,075
Foreign Equity - - . - · . - - - 84,225
Additional Equity -- -- -- -- -- -- -- -- -- --

Total Equity - - . . · - - - - 168,449

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075
PNG Equity Holdings 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075
Gasprom Equity Holdings 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075 28,075
Foreign Equity Holdings 84,225 84,225 84,225 84,225 84,225 84,225 84,225 84,225 84,225

-- -- -- -- -- -- -- -- --
CS Equity Position 168,449 168,449 168,449 168,449 168,449 168,449 168,449 168,449 168,449

PROJECT RETURN ON EQUITY

CS Dividends 115,552 120,174 124,981 129,980 135,179 140,587 146,210 152,058 187,014 1,817,226
Less: Equity Investment - - - . - - - - - 168,449

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 115,552 120,174 124,981 129,980 135,179 140,587 146,210 152,058 187,014 1,648,776
Cumulative 512,593 632,767 757,748 887,7281,022,908 1,163,494 1,309,704 1,461,763 1,648,776

Real Net Cash Flow 72,877 72,877 72,877 72,877 72,877 72,877 72,877 72,877 86,183 939,095 .
ReaL Return on Equity

o
-J
:...) \.
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21 Jun 1994 6:: REVISED CASE 1B.1: Wet Gas: $0; Expec fax; Domestic Gas; NGL Price @+25% Page 4

SIBERIAN GASS PROCESSING PLANT
Equity Returns---~-_.,. (Thousands)

~.-::<, 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

SNGP RETURNS \J..}

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 115,552 120,174 124,981 129,980 135,179 140,587 146,210 152,058 187,014 1,817,226

SNGP CS Dividends 19,259 20,029 20,830 21,663 22,530 23,431 24,368 25,343 31,169 302,871

SNGP CS Dividends 19,259 20,029 20,830 21,663 22,530 23,431 24,368 25,343 31,169 302,871
Plus: SNGP NGL Pipeline Marginal Profit - - - · · · - · - ·
Less: SNGP Equity - - . · · · . · · 28,075

-- -- -- -- -- -- -- --- -- --
SNGP Net Cash Flow 19,259 20,029 20,830 21,663 22,530 23,431 24,368 25.343 31,169 274,796
Real SNGP Net Cash Flow 12.146 12,146 12.146 12.146 12,146 12.146 12.146 12.146 14,364 156,516

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 115.552 120,174 124.981 129.980 135.179 140.587 146.210 152.058 187,014 1,817.226

PNG CS Dividends 19,259 20,029 20.830 21.663 22,530 23,431 24.368 25.343 31,169 302,871

PNG CS Dividends 19.259 20.029 20,830 21,663 22,530 23,431 24.368 25.343 31,169 302,871
Plus: PNG Wet Gas Marginal Profit · · - - · · - - · ·
Less: PNG Equity - · - · · · - · · 28,075

-- -- -- -- -- -- -- --- --
PNG Net Cash Flow 19,259 20.029 20.830 21.663 22,530 23.431 24.368 25.343 31,169 274,796
Real PNG Net Cash Flow 12.146 12,146 12,146 12.146 12,146 12.146 12.146 12.146 14.364 156.516

PNG Real Return on Equity

GASPROH RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 115,552 120.174 124,981 129.980 135,179 140.587 146.210 152.058 187.014 1,817,226

Gasprom CS Dividends 19,259 20,029 20,830 21.663 22,530 23.431 24,368 25.343 31,169 302,871

Gasprom CS Dividends 19,259 20,029 20,830 21.663 22,530 23.431 24,368 25.343 31,169 302.871
Plus: Gasprom Transport Marginal Profit · · - - · · - · - ·
Less: Gasprom Equity · - - · · - - · - 28,075

-- -- -- -- -- -- -- --- -- --
Gasfrom Net Cash Flow 19,259 20,029 20,830 21.663 22,530 23.431 24.368 25,343 31,169 274.796
Rea Gasprom Net Cash Flow 12,146 12,146 12,146 12.146 12,146 12.146 12,146 12.146 14,364 156,516

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 115,552' 120.174 124.981 129.980 135.179 140.587 146.210 152.058 187,014 1,817,226

Foreign CS Dividends 57,n6 60,087 62.490 64.990 67.590 70.293 73.105 76.029 93,507 908.613

Foreign CS Dividends 57.n6 60.087 62.490 64.990 67.590 70.293 73.105 76.029 93.507 908,613
Less: Foreign Equity - - . - - · - · · 84,225
Less: Additional Equity Investment

-- -- -- -- -- -
Foreign Net Cash Flow 57.n6 60.087 62.490 64.990 67.590 70.293 73.105 76.029 93.507 824,388
Real Foreign Cash Flow 36,438 36.438 36.438 36.438 36.438 36.438 36.438 36.438 43.091 469,548

Foreign Real Return on Equity

0 • • Bechtel Finan~ervices. Inc•
-J
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NGL Price @ -25%22 Jun 1994 10:3C~ REVISED CASE 1B.1: ~et Gas = $0; Expect~x; Domestic Gas;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
~et Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --- --- --- ---
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

4.4%
9.6

(124900)

(1.4%)
16.0

(137715)

64%
81%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,842 24,569 15,326 49,737
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,027 268,932 166,517 527,476

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

~et Gas Feedstock Cost ($/MCM)
Chemicals Cost
util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial ~orking Capital

Capital Costs

50.89
108.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

-

DOM EXP
- -

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX OATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

Actual

39,748
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0r.

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

~ORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

45
45

~B/Other Loan

70%
425,256 425,256

8.15%
Jan 98 9.0
0.25%

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
~et Gas Price

1.00
1. 00
0.75
1.00
1.00
1.00

'''''~<i;1;
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22 Jun 1994 10:3l REVISED CASE 1B.1: Wet Gas = $0; Expec ax; Domestic Gas; NGL Price @ -25% Page 1

SIBERIAN GAS PROCESSING PLANT
'."""=-="-0-"

Annual Sources and Uses of Funds During Construction
K---· ($US Thousands)"'--'CI
~._-

1995 1996 1997 Total %

SOURCES OF FUNDS Cf\ -- --- -- -- ---
$ %

World Bank/Other Loan 68,896 209,432 146,928 425,256 70%
SIBNG Cash Equity - - - - Total Debt 425,256 70%
PNG Cash Equi ty - - - - - Operating Cash 33,040 5%
Gasprom Cash Equity 4,921 12,284 7,663 24,869 4% Equity Requirement 149,212 25%
SIBNG Equi ty 4,921 12,284 7,663 24,869 4%
PNG Equi ty 4,921 12,284 7,663 24,869 4%
Foreign Equi ty 14,763 36,853 22,990 74,606 12% 607,508 100%
JV Operating Cash Flow - 16,050 16,990 33,040 5%

-- --- -- -- ---
Total Sources of Funds 98,423 299,188 209,898 607,508 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 425,256
USES OF FUNDS Standby Faci l i ty -

Gubkinsky GPP Expansion 169,606
Constr Loan Draws + Standby, Commitment 425,256 425,256

45,950 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 24,569 15,326 49,737
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- ---
Capital Costs 96,140 287,640 181,634 565,415 93%

Other Loan Interest 1,260 10,827 28,088 40,176
Other Loan Commitment Fees 1,022 720 175 1,918
Upfront Fees - - -

-- --- -- -- --
Financing Costs 2,283 11,548 28,263 42,094 7%

Total Uses of Funds 98,423 299,188 209,898 607,508 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- --
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

Equity Requirement
Equi ty for VAT

Total Equity

149,212
60,807

210,020

o
--1
(';j • • Bechtel Financ~ervices, Inc.



22 Jun 1994 10:31. REVISED CASE 1B.1: Wet Gas = $0; Expec~x; Domestic Gas; NGL Price @ -25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands 1

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7,349 19,563 8,091
PNG Equi ty - 7,349 19,563 8,091
Gasprom Equi ty - 7,349 19,563 8,091
Foreign Equi ty - 22,048 58,688 24,274
Additional Equity - - - - 28,305 10,329 16,782 21,965 16,374 10,709 4,967 6,882 1,923

-- -- -- -- -- -- -- -- -- -- -- -- --
Total Equity - 44,096 117,375 48,549 28,305 10,329 16,782 21,965 16,374 10,709 4,967 6,882 1,923

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 26,912 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003
PNG Equity Holdings - 7,349 26,912 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003
Gasprom Equity Holdings - 7,349 26,912 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003 35,003
Foreign Equity Holdings - 22,048 80,735 105,010 133,315 143,645 160,426 182,392 198,766 209,475 214,441 221,324 223,247

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,096 161,471 210,020 238,325 248,654 265,436 287,401 303,775 314,484 319,451 326,333 328,257

PROJECT RETURN ON EQUITY

CS Dividends
Less: Equity Investment - 44,096 117,375 48,549 28,305 10,329 16,782 21,965 16,374 10,709 4,967 6,882 1,923

-- -- -- -- -- -- -- -- -- -- -- -- --
Net Cash Flow - (44,0961 (117,3751 (48,5491 (28,3051 (10,3291 (16,7821 (21,9651 (16,3741 (10,7091 (4,9671 (6,8821 (1,9231
Cumulative - (44,0961 (161,4711 (210,0201 (238,3251 (248,6541 (265,4361 (287,4011 (303,7751 (314,4841 (319,4511 (326.3331 (328,2571

Real Net Cash Flow - (42,0151 (108,7911 (43,7731 (24,8261 (8,8131 (13,9281 (17,5291 (12,5641 (7,9011 (3,5231 (4,6951 (1,2611
Real Return on Equity (1.4%1

"
o
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22 Jun 1994 10:3 REVISED CASE lB.l: Wet Gas = $0; Expec rax; Domestic Gas; NGL Price @ -25% Page 2

'''-•._~'''''''--'=~ SIBERIAN GASS PROCESSING PLANT
Equity Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -

SNGP RETURNS·

SNGP Share of Common Stock 17% 17% 17% 15% 14% 13% 12% 12% 11% 11% 11~. 11%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipeline Marginal Profit
Less: SNGP Equity - 7.349 19.563 8.091-- -- -- --

SNGP Net Cash Flow - (7.349) (19.563) (8.091)
Real SNGP Net Cash Flow - (7.003) (18.132) (7.295)

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 15% 14% 13% 12% 12% 11% 11% 11% 11%
CS Dividends

PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
Less: PNG Equity - 7.349 19.563 8.091-- -- -- --

PNG Net Cash Flow - (7.349) (19.563) (8.091)
Real PNG Net Cash Flow - (7.003) (18.132) (7.295)

PNG Real Return on Equity (1.6%)

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% In'. 15% 14% 13% 12% 12% 11% 11% 11% 11%
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit
Less: Gasprom Equity - 7.349 19.563 8.091

-- -- -- --
Gasprom Net Cash Flow - (7.349) (19.563) (8.091)
Real Gasprom Net Cash Flow - (7.003) (18.132) (7.295)

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 56% 58% 60% 63% 65% 67% 67% 68% 68%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Foreign Equity - 22.048 58.688 24.274
Less: Additional Equity Investment - - - - 28.305 10.329 16,782 21.965 16.374 10,709 4,967 6.882 1,923

-- -- -- -- -- -- --- -- -- -- -- -- --
"Foreign Net Cash Flow - (22.048) (58.688) (24,274) (28.305) (10.329) (16,782) (21.965) (16.374) (10,709) (4.967> (6,882) (1.923)
Real Foreign Cash Flow - (21.008) (54.396) (21,886) (24.826) (8.813) (13.928) (17,529) (12.564) (7,901> (3.523) (4.695) (1.261)

Foreign Real Return on Equity (1.3%)

<=> Bechtel Finan~services, Inc .
-.l • •CD



22 Jun 1994 10:3,~ REVISED CASE 1B.1: Wet Gas = $0; Expec 41111k; Domestic Gas; NGL'Price @ -25% ~ Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -- --
EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 35.003
PNG Equi ty - - - - - - - - - 35.003
Gasprom Equi ty - - - - - - - - 35.003
Foreign Equi ty - - - - - - - 105.010
Additional Equity - - - - - - - - 118.237-- -- -- -- -- -- -- -- -- --

Tota l Equity - - - - - - - - - 328.257

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 35.003 35.003 35.003 35.003 35.003 35.003 35.003 35.003 35.003
PNG Equity Holdings 35.003 35.003 35.003 35.003 35.003 35.003 35.003 35.003 35.003
Gasprom Equity Holdings 35.003 35.003 35.003 35.003 35.003 35.003 35.003 35.003 35.003
Foreign Equity Holdings 223.247 223.247 223.247 223.247 223.247 223.247 223.247 223.247 223.247

-- -- -- -- -- -- -- -- --
CS Equity Position 328.257 328.257 328.257 328.257 328.257 328.257 328.257 328.257 328.257

PROJECT RETURN ON EQUITY

CS Dividends 49.182 48,608 43.005 44.725 46.514 48,375 50.310 52.322 64.350 447.392
Less: Equity Investment - - - - - - - - 328.257

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 49.182 48.608 43.005 44,725 46.514 48.375 50.310 52.322 64.350 119.135
Cumulative (279.075) (230.467> (187.462) (142,736) (96.222) (47.847> 2.463 54.785 119.135

Real Net Cash Flow 31.018 29.477 25.076 25.076 25.076 25.076 25.076 25.076 29.655 (49.011)
Real Return on Equity

a
-..1
to Bechtel Financing Services, Inc.



22 Jun 1994 10:3 REVISED CASE 1B.1: Wet Gas = $0; Expec rax; Domestic Gas; NGL Price @ -25% Page 4

SIBERIAN GASS PROCESSING PLANT
Equity Returns

~
(Thousands)

\ '~'. 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

SNGP RETURNS ...:...~

SNGP Share of Common Stock 11% 11% 11% 11% 11% 11% 11% 11% 11%
CS Dividends 49,182 48,608 43,005 44,725 46,514 48,375 50,310 52,322 64,350 447,392

SNGP CS Dividends 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 47,707

SNGP CS Oividends 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 47,707
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 35,003

-- -- -- -- -- -- --- -- -- --
SNGP Net Cash Flow 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 12,704
Real SNGP Net Cash Flow 3,308 3,143 2,674 2,674 2,674 2,674 2,674 2,674 3,162 (6,773)

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 11% 11% 11% 11% 11% 11% 11% 11% 11%
CS Dividends 49,182 48,608 43,005 44,725 46,514 48,375 50,310 52,322 64,350 447,392

PNG CS Dividends 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 47,707

PNG CS Dividends 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 47,707
Plus: PNG Wet Gas Marginal Profit - - - - - - - - -
Less: PNG Equity - - - - - - - - - 35,003

-- -- -- -- -- -- --- -- -- --
PNG Net Cash Flow 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 12,704
Real PNG Net Cash Flow 3,308 3,143 2,674 2,674 2,674 2,674 2,674 2,674 3,162 (6,773)

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common stock 11% 11% 11% 11% 11% 11% 11% 11% 11%
CS Dividends 49,182 48,608 43,005 44,725 46,514 48,375 50,310 52,322 64,350 447,392

Gasprom CS Dividends 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 47,707

Gasprom CS Dividends 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 47,707
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - 35,003

-- -- -- -- -- -- --- -- -- --
Gasprom Net Cash Flow 5,244 5,183 4,586 4,769 4,960 5,158 5,365 5,579 6,862 12,704
Real Gasprom Net Cash Flow 3,308 3,143 2,674 2,674 2,674 2,674 2,674 2,674 3,162 (6,773)

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 68% 68% 68~, 68% 68% 68% 68% 68~, 68%
CS Dividends 49,182 48,608 43,005 44,725 46,514 48,375 50,310 52,322 64,350 447,392

Foreign CS Dividends 33,448 33,058 29,248 30,418 31,634 32,900 34,216 35,584 43,764 304,270

Foreign CS Dividends 33,448 33,058 29,248 30,418 31,634 32,900 34,216 35,584 43,764 304,270
Less: Foreign Equity - - - - - - - - - 105,010
Less: Additional Equity Investment - - - - - - - - - 118,237

-- -- -- -- -- -- --- -- -- --
Foreign Net Cash Flow 33,448 33,058 29,248 30,418 31,634 32,900 34,216 35,584 43,764 81,024
Real Foreign Cash Flow 21,095 20,048 17,054 17,054 17,054 17,054 17,054 17,054 20,168 (28,692)

Foreign Real Return on Equity

0 • • Bechtel Financ~ervices, Inc.
CXJ
0



21 Jun 1994 5:~~ REVISED CASE 1B.1: Wet Gas =$0; EXP~Tax; Domestic Gas; Domestic NGL

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WOR~lNG CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, ~epayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- ---- -- -- ---- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

%Dry Gas for Export

TRANSPORT COSTS (1996 $'s) DOM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 40.00
382 Dry Gas Export Costs 32.00

19,432 NGL In-Russia Costs ($/Ton) 1.94 36.55
985 NGL Pipeline Costs 43.52 43.52

1,364 518 NGL Port Loading Charge 1.62
10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
-- ---- --

43,700 157,500 90,300 291,500- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,842 23,736 13,967 47,544
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - . 2,839-- -- ----

92,027268,099 165,157525,283- -- --

45
45

liB/Other Loan

70%
423,648 423,650

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff (193 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

7.7%
7.6

(68,364)

3.3%
12.3

(88,403)

80%
103%

Actual

39t 597
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.00
1.00
1.00
1.00

o
CO
I--

.,,~

r~)

~~""

Bechtel Financing services, Inc.



21 Jun 1994 5:t REVISED CASE 1B.1: Wet Gas =SO; Ex~ j Tax; Domestic Gas; Domestic NGL Page 1

SIBERIAN GAS PROCESSING PLANT
'.....",..-~ Annual Sources and Uses of Funds During Construction

(SUS Thousands)

1995 1996 1997 Total %
-- --- --- -- ---

SOURCES OF FUNDS S %

World Bank/Other Loan 68,893 208,834 145,922 423,648 70%
SIBNG Cash Equity - - . . . Total Debt 423,648 70%
PNG Cash Equity - - - - - Operating Cash 38,931 6%
Gasprom Cash Equity 4,921 11,868 6,983 23,n2 4% Equity Requirement 142,633 24%
SIBNG Equity 4,921 11,868 6,983 23,n2 4%
PNG Equity 4,921 11,868 6,983 23,n2 4%
Foreign Equity 14,763 35,603 20,950 71,316 12% 605,211 100%
JV operating Cash Flow - 18,293 20,637 38,931 6%

-- --- -- -- ---
Total Sources of Funds 98,418 298,334 208,459 605,211 100%

MEMORANDA liB/Other Loan

Loan Draws. Amount 423,648
USES OF FUNDS Standby Facility .
Gubkinsky GPP Expansion 45,950 169.606 99,266 314,821

Constr Loan Draws + Standby, Commitment 423.648 423,650
Constr loan Int Rate 8.15%

Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1.388 1,068 2,919 Other Financing Fees (%. Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 23.736 13.967 47,544
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 . . 3,000

-- --- --- --- ---
capital Costs 96,140 286.807 180,275 563,222 93%

Other Loan Interest 1.260 10.810 28,011 40.081
Other Loan Commitment Fees 1.018 717 174 1,909
Upfront Fees -- --- --- --- ---

Financing Costs 2,279 11.527 28.185 41,990 7%

Total Uses of Funds 98,418 298,334 208,459 605,211 100%- - - - -
** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 142,633

VAT Tax 15,003 52.614 33,262 100.879 Equity for VAT 60,807
VAT Recovery Expressed in $IS 435 8.945 30,692 40.072 ----- --- -- --- Total Equity 203,440

Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7.278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- --- --- ---
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
CO
N • • Bechtel Financ~ervices, Inc •



21 Jun 1994 5:,. REVISED CASE 1B.1: Wet Gas =$0; EXF.Tax; Domestic Gas; Domestic NGL • Page 1

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7,349 19,146 7,412
PNG Equity - 7,349 19,146 7,412
Gasprom Equity - 7,349 19,146 7,412
Foreign Equity - 22,047 57,438 22,235
Additional Equity - . - . 16,108 . - 7,649 1,598

-- -- -- -- -- -- -- -- --
Total Equity · 44,094 114,876 44,470 16,108 - - 7,649 1,598

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings · 7,349 26,495 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907
PNG Equity Holdings - 7,349 26,495 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907
Gasprom Equity Holdings - 7,349 26,495 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907
Foreign Equity Holdings · 22,047 79,485 101,720 117,828 117,828 117,828 125,477 127,075 127,075 127,075 127,075 127,075

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position · 44,094 158,970 203,440 219,547 219,547 219,547 227,197 228,795 228,795 228,795 228,795 228,795

PROJECT RETURN ON EQUITY

CS Dividends - - . . - . - . . - . · 35,009
Less: Equity Investment · 44,094 114,876 44,470 16,108 - - 7,649 1,598

-- -- -- -- -- -- -- -- --
Net Cash Flow · (44,094) (114,876) (44,470) (16,108) - • (7,649) (1,598) - • - 35,009
Cl.M11Ulative · (44,094) (158,970) (203,440) (219,547) (219,547) (219,547) (227,197) (228,795) (228,795) (228,795) (228,795) (193,785)

Real Net Cash Flow - (42,014) (106,475) (40,095) (14,127) - - (6,104) (1,226) - . · 22,963
Real Return on Equity 3.3%

<=>
CO
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21 Jun 1994 5:L REVISED CASE 1B.1: Wet Gas = SO; EX~ j Tax; Domestic Gas; Domestic NGL Page 2
.----. SIBERIAN GASS PROCESSING PLANT
\: Equity Returns

V (Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- --- -- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 15% 15% 15% 15% 15% 15% 15% 15% 15%
CS Dividends - - · - · - - - - - · - 35,009

SNGP CS Dividends - - - · · - - - - · - 5,188

SNGP CS Dividends · - - · · - - - - · - 5,188
Plus: SNGP NGL Pipeline Marginal Profit · - - ·
Less: SNGP Equity - 7,349 19,146 7,412

-- -- -- --
SNGP Net Cash Flow · <7,349) (19,146) <7,412) - · - - - - · - 5,188
Real SNGP Net Cash Flow - <7,002) (17,746) (6,683) · - - - - · - - 3,403

SNGP Real Return on Equity 3.1%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 15% 15% 15% 15% 15% 15% 15% 15% 15%
CS Dividends - · · - - - - - - - - - 35,009

PNG CS Dividends · - - - - · - - - - · 5,188

PNG CS Dividends · · - · - - - - - · - 5,188
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 19,146 7,412

-- -- -- --
PNG Net Cash Flow - <7,349) (19,146) (7,412) - - - . - - - - 5,188
Real PNG Net Cash Flow · <7,002) (17,746) (6,683) - · · - . - - · 3,403

PNG Real Return on Equity 3.1%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 15% 15% 15% 15% 15% 15% 15% 15% 15%
CS Dividends - - - - · - - - - - · - 35,009

Gasprom CS Dividends - - - · · - - - - · · 5,188

Gasprom CS Dividends - · - · - - - - · - - 5,188
Plus: Gasprom Transport Marginal Profit - · - -
Less: Gasprom Equity · 7,349 19,146 7,412

-- -- -- --
Gasprom Net Cash Flow - <7,349) (19,146) <7,412) · · - - - - - · 5,188
Real Gasprom Net Cash Flow · <7,002) (17,746) (6,683) - - - - - · · - 3,403

Gasprom Real Return on Equity 3.1%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 54% 54% 54% 55% 56% 56% 56% 56% 56%
CS Dividends - · - - - - · - - - - - 35,009

Foreign CS Dividends - - - · · - . - · · · 19,445

Foreign CS Dividends · - · · · - - - · · - 19,445
Less: Foreign Equity · 22,047 57,438 22,235 · - - - -
Less: Additional Equity Investment · - - · 16,108 · · 7,649 1,598

-- -- -- -- -- -- -- -- ---
Foreign Net Cash Flow · (22,047) (57,438) (22,235) (16,108) · - (7,649) (1,598) · - · 19,445
Real Foreign Cash Flow · (21,007) (53,237) (20,048) (14,127) · - (6,104) (1,226) · · - 12,754

Foreign Real Return on Equity 3.4%
0

Bechtel Financ~ervices, Inc•00 • •..t::>.



21 Jun 1994 5:~. REVISED CASE 1B.1: Wet Gas =SO; EX~. Tax; Domestic Gas; Domestic NGL • Page 3

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- ---

EQUITY INVESTMENT

SNGP Equity - - - - · - - - - 33,907
PNG Equity - · · . · · . · · 33,907
Gasprom Equi ty · · - - · · - · · 33,907
Foreign Equity - - · - · · - · - 101,720
Additional Equity · · - . · - . · · 25,355

-- -- -- -- -- -- -- -- -- ---
Total Equity - - - - - - - · - 228,795

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907
PNG Equity Holdings 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907
Gasprom Equity Holdings 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907 33,907
Foreign Equity Holdings 127,075 127,075 127,075 127,075 127,075 127,075 127,075 127,075 127,075

-- -- -- -- -- -- -- -- --
CS Equity Position 228,795 228,795 228,795 228,795 228,795 228,795 228,795 228,795 228,795

PROJECT RETURN ON EQUITY

CS Dividends 64,020 55,167 55,980 58,219 60,548 62,970 65,489 68,108 83,765 609,275
Less: Equity Investment · · · - · - - · · 228,795

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 64,020 55,167 55,980 58,219 60,548 62,970 65,489 68,108 83,765 380,481
ClITiUlative (129,765) <74,598) <18,618) 39,601 100,149 163,119 228,608 296,716 380,481

Real Net Cash Flow 40,3n 33,455 32,642 32,642 32,642 32,642 32,642 32,642 38,602 121,208
Real Return on Equity

o
CO
CJ1
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21 Jun 1994 5:" REVISED CASE 1B.1: Wet Gas = $0; EX~ :I Tax; Domestic Gas; Domestic NGL Page 4

- SIBERIAN GASS PROCESSING PLANT

~
Equity Returns

oJ
(Thousands)

f) 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

SNGP RETURNS

SNGP Share of Common Stock 15% 15% 15% 15% 15% 15% 15% 15% 15%
CS Dividends 64,020 55,167 55,980 58,219 60,548 62,970 65,489 68,108 83,765 609,275

SNGP CS Dividends 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 90,293

SNGP CS Dividends 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 90,293
Plus: SNGP NGL Pipeline Marginal Profit · · · · · - - - · .
Less: SNGP Equity · · · · - - - - · 33,907

-- -- -- -- -- --- -- -- -- --
SNGP Net Cash Flow 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 56,386
Real SNGP Net Cash Flow 5,984 4,958 4,837 4,837 4,837 4,837 4,837 4,837 5,721 17,659

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 15% 15% 15% 15% 15% 15% 15% 15% 15%
CS Dividends 64,020 55,167 55,980 58,219 60,548 62,970 65,489 68,108 83,765 609,275

PNG CS Dividends 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 90,293

PNG CS Dividends 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 90,293
Plus: PNG Wet Gas Marginal Profit - - - - · . · - · -
Less: PNG Equity - · - - - - - - - 33,907

-- -- -- -- -- --- -- -- -- --
PNG Net Cash Flow 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 56,386
Real PNG Net Cash Flow 5,984 4,958 4,837 4,837 4,837 4,837 4,837 4,837 5,721 17,659

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 15% 15% 15% 15% 15% 15% 15% 15% 15%
CS Dividends 64,020 55,167 55,980 58,219 60,548 62,970 65,489 68,108 83,765 609,275

Gasprom CS Dividends 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 90,293

Gasprom CS Dividends 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 90,293
Plus: Gasprom Transport Marginal Profit - · · · · - - - · -
Less: Gasprom Equity - · · · · - · - · 33,907-- -- -- -- -- --- -- -- -- --

Gasfrom Net Cash FLow 9,488 8,176 8,296 8,628 8,973 9,332 9,705 10,093 12,414 56,386
Rea Gasprom Net Cash Flow 5,984 4,958 4,837 4,837 4,837 4,837 4,837 4,837 5,721 17,659

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 56% 56% 56% 56% 56% 56% 56% 56% 56%
CS Dividends 64 020 55,167 55,980 58,219 60,548 62,970 65,489 68,108 83,765 609,275

Foreign CS Dividends 35:557 30,641 31,092 32,335 33,629 34,974 36,373 37,828 46,524 338,397

Foreign CS Dividends 35,557 30,641 31,092 32,335 33,629 34,974 36,373 37,828 46,524 338,397
Less: Foreign Equity - - · · · - · . · 101,720
Less: Additional Equity Investment · · · - · . - . - 25,355-- -- -- -- -- --- -- -- -- --

Foreign Net Cash FLow 35,557 30,641 31,092 32,335 33,629 34,974 36,373 37,828 46,524 211,323
Real Foreign Cash Flow 22,426 18,581 18,130 18,130 18,130 18,130 18,130 18,130 21,440 68,229

Foreign Real Return on Equity
0

Bechtel Financ~ervices, Inc•CXJ • •en



21 Jun 1994 6:0.~ REVISED CASE 18.1: Yet Gas =$0; Expected ~omestic Gas Price m+25%;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Domestic NGL ~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated capacity (BCM/yr)in 1996, 1998
Stream Factor
operations Partial Year Factor
Yet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 S's)

NGL Domestic Price (S/Ton)
NGL Export Price (S/Ton)
X NGL for Export

OPERATING COST DATA (1993 SOOO's)

Yet Gas Feedstock Cost (S/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 SOOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Yorking Capital

Capital Costs

YORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --- -- ----
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 21.36
144.00 Export Gas Price (S/MCM) 112.50

%Dry Gas for Export

TRANSPORT COSTS (1996 S's) DOM EXP
-- --

Dry Gas In-Russia Costs (S/MCM) - 40.00
382 Dry .Gas Export Costs 32.00

19,432 NGL In-Russia Costs (S/Ton) 1.94 36.55
985 NGL Pipeline Costs 43.52 43.52

1,364 518 NGL Port Loading Charge 1.62
10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
---- -- --
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,841 22,150 11,883 43,874
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - • 2,839
-- ---- --
92,026 266,513 163,074 521,613--- -

45
45

YB/Other Loan

70%
420,949 420,950

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) m 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) m 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

ReqUired Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 S/MCM)
NGL Export Tariff ('93 S/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
o&H Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000. 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&H Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Yet Gas Price

11.7%
5.9

9,794

8.7%
9.2

(27,651)

100%
133%

Actual

391345
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.25
1.00
1.00
1.00
1.00

o
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Bechtel Financing Services, Inc.



21 Jun 1994 6:( REVISED CASE 1B.1: Wet Gas = SO; Expected Domestic Gas Price Q +25%; Domestic NGL Page 1

SIBERIAN GAS PROCESSING PLANT

'§
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
-- -- -- -- --

SOURCES OF FUNDS S %
-- -

World Bank/Other Loan 68,887 207,696 144,366 420,949 70%
SIBNG Cash Equity · · · · . Total Debt 420,949 70%
PNG Cash Equity · · · · - Operating Cash 48,786 8%
Gasprom Cash Equity 4,921 11,075 5,941 21,937 4% Equi ty Requi rement 131,621 22%
SIBNG Equity 4,921 11,075 5,941 21,937 4%
PNG Equity 4,921 11,075 5,941 21,937 4%
Foreign Equity 14,762 33,224 17,824 65,811 11% 601,356 100%
JV operating Cash Flow - 22,564 26,222 48,786 8%

-- -- --- -- --
Total Sources of Funds 98,411 296,708 206,237 601,356 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 420,949
USES OF FUNDS Standby Faci l ity -
Gubkinsky GPP Expansion 99,266

Constr Loan Draws + Standby, Commitment 420,949 420,950
45,950 169,606 314,821 Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing Plant · - - · Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 other Financing Fees (X, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 22,150 11,883 43,874
Other Owners Costs 8,281 · · 8,281
Initial Working Capital 3,000 · · 3,000-- --- -- -- --

Capital Costs 96,139 285,221 178,191 559,551 93%

Other Loan Interest 1,260 10,776 27,875 39,911
Other Loan Commitment Fees 1,012 711 171 1,894
Upfront Fees

-- -- --
Financing Costs 2,272 11,487 28,046 41,805 7%

Total Uses of Funds 98,411 296,708 206,237 601,356 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
Equity Requirement 131,621
Equity for VAT 60,807

VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ----- -- -- -- Total Equity 192,428
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
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21 Jun 1994 6:0. REVISED CASE 1B.1: Wet Gas =$0; Expected '~estic Gas Price @ +25%; Domestic NGL • Page 1

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity . 7,349 18,353 6,370
PNG Equity - 7,349 18,353 6,370
Gasprom Equity - 7,349 18,353 6,370
Foreign Equity - 22,046 55,059 19,109
Additional Equity -- -- --

Total Equity - 44,092 110,118 38,219

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 25,702 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071
PNG Equity Holdings - 7,349 25,702 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071
Gasprom Equity Holdings - 7 349 25,702 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071
Foreign Equity Holdings - 22:046 77,105 96,214 96,214 96,214 96,214 96,214 96,214 96,214 96,214 96,214 96,214-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position . 44,092 154,210 192,428 192,428 192,428 192,428 192,428 192,428 192,428 192,428 192,428 192,428

PROJECT RETURN ON EQUITY

CS Dividends - - - . . - 3,155 14,059 20,856 27,778 30,087 28,041 51,654
Less: Equity Investment - 44,092 110,118 38,219-- -- -- -- -- -- --

Net Cash Flow - (44,092) (110,118) (38,219) - - 3,155 14,059 20,856 27,778 30,087 28,041 51,654
ClJIlUlative - (44,092) (154,210) (192,428) (192,428) (192,428) (189,273) (175,214) (154,358) (126,580) (96,492) (68,452) (16,798)

Real Net Cash Flow - (42,012) (102,065) (34,459) - . 2,619 11,220 16,003 20,495 21,345 19,128 33,880
Real Return on Equity 8.7%

o
CI:J
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21 Jun 1994 6:0. REVISED CASE 1B.1: Wet Gas = $0; Expected' Domestic Gas Price Q +25%; Domestic NGL Page 2

SIBERIAN GASS PROCESSING PLANT

~
Equity Returns

(Thousands)

~ 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- --- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17"" 17"" 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 3,155 14,059 20,856 27,778 30,087 28,041 51,654

SNGP CS Dividends · - - · - 526 2,343 3,476 4,630 5,015 4,673 8,609

SNGP CS Dividends - - - - · 526 2,343 3,476 4,630 5,015 4,673 8,609
Plus: SNGP NGL Pipeline Marginal Profit - - · -
Less: SNGP Equity - 7,349 18,353 6,370

-- -- -- -- -- -- -- -- --- -- -- -- --
SNGP Net Cash Flow - <7,349) (18,353) (6,370) - - 526 2,343 3,476 4,630 5,015 4,673 8,609
Real SNGP Net Cash Flow - <7,002) (17,011) (5,743) · · 436 1,870 2,667 3,416 3,557 3,188 5,647

SNGP Real Return on Equity 8.7%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Divi dends - - - - - - 3,155 14,059 20,856 27,778 30,087 28,041 51,654

PNG CS Dividends - · - - - 526 2,343 3,476 4,630 5,015 4,673 8,609

PNG CS Dividends - - - - - 526 2,343 3,476 4,630 5,015 4,673 8,609
Plus: PNG Wet Gas Marginal Profit · · - ·
Less: PNG Equity - 7,349 18,353 6,370

-- -- -- --
PNG Net Cash Flow - <7,349) (18,353) (6,370) · · 526 2,343 3,476 4,630 5,015 4,673 8,609
Real PNG Net Cash Flow - <7,002) (17,011) (5,743) - - 436 1,870 2,667 3,416 3,557 3,188 5,647

PNG Real Return on Equity 8.7%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - · - - 3,155 14,059 20,856 27,778 30,087 28,041 51,654

Gasprom CS Dividends · - · · · 526 2,343 3,476 4,630 5,015 4,673 8,609

Gasprom CS Dividends · - - - - 526 2,343 3,476 4,630 5,015 4,673 8,609
Plus: Gasprom Transport Marginal Profit · · · -
Less: Gasprom Equity · 7,349 18,353 6,370

-- -- -- -- -- -- -- -- --- -- -- -- --
Gasfrom Net Cash Flow · <7,349) (18,353) (6,370) - · 526 2,343 3,476 4,630 5,015 4,673 8,609
Rea Gasprom Net Cash Flow - (7,002) (17,011) (5,743) · - 436 1,870 2,667 3,416 3,557 3,188 5,647

Gasprom Real Return on Equity 8.7%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Divi dends - - - · · · 3,155 14,059 20,856 27,778 30,087 28,041 51,654

Foreign CS Dividends · · · · - 1,578 7,030 10,428 13,889 15,044 14,020 25,827

Foreign CS Dividends - - · · - 1,578 7,030 10,428 13,889 15,044 14,020 25,827
Less: Foreign Equity - 22,046 55,059 19,109
Less: Additional Equity Investment · - - --- -- -- -- -- -- -- -- --- -- -- -- --

Foreign Net Cash Flow - (22,046) (55,059) (19,109) - · 1,578 7,030 10,428 13,889 15,044 14,020 25,827
Real Foreign Cash Flow - (21,006) (51,033) (17,229) - - 1,309 5,610 8,002 10,248 10,672 9,564 16,940

Foreign Real Return on Equity 8.7%o .
c...') • • Bechtel Financ~rvices, Inc•
0



21 Jun 1994 6:0. REVISED CASE 1B.1: Yet Gas =$0; Expected ~omestic Gas Price a +25%; Domestic NGL • Page 3

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -- --
EQUITY INVESTMENT

SNGP Equity - - . · - - - - · 32,071
PNG Equity . . - · - - - - - 32,071
Gasprom Equi ty - . - - - - - . · 32,071
Foreign Equity - - - - - - . - - 96,214
Additional Equity

Total Equity - - - · - . . . - 192,428

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071
PNG Equity Holdings 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071
Gasprom Equity Holdings 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071 32,071
Foreign Equity Holdings 96,214 96,214 96,214 96,214 96,214 96,214 96,214 96,214 96,214-- -- -- -- -- -- -- -- -- --

CS Equity Position 192,428 192,428 192,428 192,428 192,428 192,428 192,428 192,428 192,428

PROJECT RETURN ON EQUITY

CS Dividends 67,635 70,340 73,154 76,080 79,123 82,288 85,579 89,003 109,463 908,295
Less: Equity Investment - - - · - . - - · 192,428-- -- -- -- -- -- -- -- -- --

Net Cash Flow 67,635 70,340 73,154 76,080 79,123 82,288 85 579 89,003 109,463 715,866
ClII1IJlative 50,837 121,177 194,330 270,410 349,533 431,821 517;401 606,403 715,866

ReaL Net Cash Flow 42,656 42,656 42,656 42,656 42,656 42,656 42,656 42,656 50,444 337,849
ReaL Return on Equity

o
~.:;)
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21 Jun 1994 6:C. REVISED CASE 1B.1: Uet Gas = $0: Expected' Domestic Gas Price Q +25%: Domestic NGl Page 4

b SIBERIAN GASS PROCESSING PLANT

~
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- --- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 67,635 70,340 73,154 76,080 79,123 82,288 85,579 89,003 109,463 908,295

SNGP CS Dividends 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 151,382

SNGP CS Dividends 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 151,382
Plus: SNGP NGl Pipeline Marginal Profit - - - - - - - - · .
less: SNGP Equity - - - - - - - - · 32,071-- -- -- -- -- --- -- -- -- --

SNGP Net Cash Flow 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 119,311
Real SNGP Net Cash Flow 7,109 7,109 7,109 7,109 7,109 7,109 7,109 7,109 8,407 56,308

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 67,635 70,340 73,154 76,080 79,123 82,288 85 579 89,003 109,463 908,295

PNG CS Dividends 11,272 11,723 12,192 12,680 13,187 13,715 14:263 14,834 18,244 151,382

PNG CS Dividends 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 151,382
Plus: PNG Wet Gas Marginal Profit . - - - - - - - · -
Less: PNG Equity - - . . - - . - - 32,071

-- -- -- -- -- --- -- -- -- --
PNG Net Cash Flow 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 119,311
Real PNG Net Cash Flow 7,109 7,109 7,109 7,109 7,109 7,109 7,109 7,109 8,407 56,308

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17"-' 17% 17% 17% 17% 17% 17% 17%
CS Dividends 67,635 70,340 73,154 76,080 79,123 82,288 85,579 89,003 109,463 908,295

Gasprom CS Dividends 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 151,382

Gasprom CS Dividends 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 151,382
Plus: Gasprom Transport Marginal Profit - - - - - - - - · -
Less: Gasprom Equity - . - - - - . . · 32,071

-- -- -- -- -- --- -- -- -- --
Gasprom Net Cash Flow 11,272 11,723 12,192 12,680 13,187 13,715 14,263 14,834 18,244 119,311
Real Gasprom Net Cash Flow 7,109 7,109 7,109 7,109 7,109 7,109 7,109 7,109 8,407 56,308

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 67,635 70,340 73,154 76,080 79,123 82,288 85,579 89,003 109,463 908,295

Foreign CS Dividends 33,817 35,170 36,577 38,040 39,562 41,144 42,790 44,501 54,731 454,147

Foreign CS Dividends 33,817 35,170 36,577 38,040 39,562 41,144 42,790 44,501 54,731 454,147
Less: Foreign Equity - - . - - - - - - 96,214
Less: Additional Equity Investment -- -- -- -- -- --- -- -- -- -

Foreign Net Cash Flow 33,817 35,170 36,577 38,040 39,562 41,144 42,790 44,501 54,731 357,933
Real Foreign Cash Flow 21,328 21,328 21,328 21,328 21,328 21,328 21,328 21,328 25,222 168,924

Foreign Real Return on Equity

0 • Bechtel Financ~ervices, Inc •
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21 Jun 1994 5:,. REVISED CASE 1B.1: Wet Gas =SO; Expected ~omestic Gas Price Q -25%;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Domestic NGL • Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 S's)

NGL Domestic Price (SIT on)
NGL Export Price (S/Ton)
%NGL for Export

OPERATING COST DATA (1993 SOOO's)

Wet Gas Feedstock Cost (S/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 SOOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (X, Amt)

45
45

WB/Other Loan

70%
426,546 426,546

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no ~axes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) Q 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) a 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 S/MeM)
NGL Export Tariff ('93 S/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

3.1%
10.6

(146523)

(2.9"-')
17.4

(155760)

59%
73%

Actual

391868
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
0.75
1.00
1.00
1.00
1.00

o
C:J
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21 Jun 1994 5:. . REVISED CASE 1B.1: Wet Gas = $0; Expected Domestic Gas Price Q -25%; Domestic NGL Page 1

~
SIBERIAN GAS PROCESSING PLANT

Annual Sources and Uses of Funds During Construction

~
($US Thousands)

1995 1996 1997 Total %
-- -- --- -- ---

SOURCES OF FUNDS $ %
-- -

World Bank/Other Loan 68,899 210,158 147,489 426,546 70%
SIBNG Cash Equity · - - . . Total Debt 426,546 70%
PNG Cash Equi ty · . . . . Operating Cash 28,372 5%
Gasprom Cash Equity 4,921 12,791 8,026 25,739 4% Equity Requirement 154,434 25%
SIBNG Equity 4,921 12,791 8,026 25,739 4%
PNG Equity 4,921 12,791 8,026 25,739 4%
Foreign Equity 14,764 38,374 24,079 77,217 13% 609,351 100%
JV Operating cash Flow · 13,319 15,053 28,372 5%

-- -- --- -- ---
Total Sources of Funds 98,427 300,226 210,699 609,351 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 426,546
USES OF FUNDS Standby Facility -
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821

Constr Loan Draws + Standby, Commitment 426,546 426,546
Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,843 25,583 16,052 51,478
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- --- -- ---
Capital Costs 96,141 288,654 182,360 567,155 93%

Other Loan Interest 1,260 10,849 28,162 40,271
Other Loan Commitment Fees 1,026 723 176 1,925
Upfront Fees

--- -- --- -- --
Financing Costs 2,286 11,572 28,338 42,196 7%

Total Uses of Funds 98,427 300,226 210,699 609,351 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

15,003 52,614 33,262 100,879
Equi ty Requi rement 154,434

VAT Tax Equity for ·VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 215,241
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

o
(D
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21 Jun 1994 5:~~ REVISED CASE 1B.1: Wet Gas = $0; Expected ~omestic Gas Price ~ -25%;

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

Domestic NGL ~ Page 1

EQUITY INVESTMENT

SNGP Equity
PNG Equity
Gasprom Equity
Foreign Equity
Additional Equity

Total Equity

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings
PNG Equity Holdings
Gasprom Equity Holdings
Foreign Equity Holdings

CS Equity Position

PROJECT RETURN ON EQUITY

1994 1995

7,349
7,349
7,349

22,048

44,097

7,349
7,349
7,349

22,048

44,097

1996

20,070
20,070
20,070
60,209

120,418

27,419
27,419
27,419
82,257

164,514

1997

8,454
8,454
8,454

25,363

50,727

35,874
35,874
35,874

107,621

215,241

1998

32,501

32,501

35,874
35,874
35,874

140,121

247,742

1999

14,795

14,795

35,874
35,874
35 874

154:916

262,537

2000

21,354

21,354

35,874
35,874
35 874

176:271

283,891

2001

26,694

26,694

35,874
35,874
35,874

202,965

310,586

2002

21,273

21,273

35,874
35,874
35,874

224,238

331,858

2003

15,784

15,784

35,874
35,874
35,874

240,022

347,643

2004

10,226

10,226

35,874
35',874
35,874

250,249

357,869

2005

11,481

11,481

35,874
35,874
35,874

261,730

369,350

2006

6,690

6,690

35,874
35,874
35,874

268,419

376,040

CS Dividends
Less: Equity Investment

Net Cash Flow
Cumulative

Real Net Cash Flow
Real Return on Equity (2.9%)

44,097 120,418 50,727 32,501 14,795 21,354 26,694 21,273 15,784
-- -- -- -- -- -- -- -- --

(44,097) (120,418) (50,727) (32,501) (14,795) (21,354) (26,694) (21,273) (15,784)
(44,097) (164,514) (215,241) (247,742) (262,537) (283,891)' (310,586) (331,858) (347,643)

(42,016) (111,612) (45,737) (28,505) (12,623) (17,723) (21,303) (16,323) (11,646)

10,226

(10,226)
(357,869)

<7,255)

11,481 6,690-- --
(11,481) (6,690)

(369,350) (376,040)

(7,832) (4,388)

a
tD
c...n
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21 Jun 1994 5:t. REVISED CASE 1B.1: Wet Gas = SO; Expected Domestic Gas Price @ -25%; Domestic NGL Page 2
.--.--

~
SIBERIAN GASS PROCESSING PLANT

Equity Returns

(Thousands)
0) 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

I

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 14% 14% 13% 12% 11% 10% 10% 10% 10%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
PLus: SNGP NGL PipeLine MarginaL Profit
Less: SNGP Equity - 7,349 20,070 8,454

-- -- -- --
SNGP Net Cash FLow - (7,349) (20,070) (8,454)
ReaL SNGP Net Cash FLow - (7,003) (18,602) (7,623)

SNGP ReaL Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 14% 14% 13% 12% 11% 10% 10% 10% 10%
CS Dividends

PNG CS Dividends

PNG CS Dividends
PLus: PNG Wet Gas MarginaL Profit
Less: PNG Equity - 7,349 20,070 8,454

-- -- -- --
PNG Net Cash FLow - (7,349) (20,070) (8,454)
ReaL PNG Net Cash FLow - (7,003) (18,602) (7,623)

PNG ReaL Return on Equity (3.0%)

GASPROH RETURNS

Gasgrom Share of Common Stock 17% 17% 17% 14% 14% 13% 12% 11% 10% 10% 10% 10%
CS ividends

Gasprom CS Dividends

Gasprom CS Dividends
PLus: Gasprom Transport MarginaL Profit

7,349 20,070Less: Gasprom Equity - 8,454
-- -- -- --

Gasfrom Net Cash FLow - (7,349) (20,070) (8,454)
Rea Gasprom Net Cash Flow - (7,003) (18,602) (7,623)

Gasprom ReaL Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 57% 59% 62% 65% 68% 69% 70% 71% 71%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Foreign Equity . 22,048 60,209 25,363
Less: Additional Equity Investment - - - - 32,501 14,795 21,354 26,694 21,273 15,784 10,226 11,481 6,690

-- -- -- -- -- -- -- --- -- -- -- -- --
Foreign Net Cash Flow - (22,048) (60,209) (25,363) (32,501) (14,795) (21,354) (26,694) (21,273) (15,784) (10,226) (11,481) (6,690)
ReaL Foreign Cash Flow - (21,008) (55,806) (22,868) (28,505) (12,623) (17,723) (21,303) (16,323) (11,646) (7,255) (7,832) (4,388)

Foreign ReaL Return on Equity (2.9%)
0 • BechteL Financ~ervfces, Inc •
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21 Jun 1994 5:1.. REVISED CASE 1B.1: Wet Gas = $0; Expected ~omestic Gas Price @ -25%; Domestic NGL • Page 3

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - - - . - - - - - 35,874
PNG Equity - - - - - - - - - 35,874
Gasprom Equity - - . - - - - . - 35,874
Foreign Equity - - - - - - - - - 107,621
Additional Equity - - - - - - . - - 160,799

-- -- -- -- -- -- -- -- -- --
Total Equity - - - . . - - - . 376,040

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 35,874 35,874 35,874 35,874 35,874 35,874 35,874 35,874 35,874
PNG Equity Holdings 35,874 35,874 35,874 35,874 35,874 35,874 35,874 35,874 35,874
Gasprom Equity Holdings 35,874 35,874 35,874 35,874 35,874 35,874 35,874 35,874 35,874
Foreign Equity Holdings 268,419 268,419 268,419 268,419 268,419 268,419 268,419 268,419 268,419

-- -- -- -- -- -- -- -- --
CS Equity Position 376,040 376,040 376,040 376,040 376,040 376,040 376,040 376,040 376,040

PROJECT RETURN ON EQUITY

CS Dividends 44,380 46,155 44,876 40,358 41,973 43,652 45,398 47,214 58,067 412,072
Less: Equity Investment - - - - - - - - - 376,040

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 44,380 46,155 44,876 40,358 41,973 43,652 45,398 47,214 58,067 36,032
Cunulative (331,660) (285,505) (240,629) (200,271) (158,298) (114,646) (69,249) (22,035) 36,032

Real Net Cash Flow 27,990 27,990 26,168 22,628 22,628 22,628 22,628 22,628 26,759 (104,915)
Real Return on Equity

o
<..0
-.,

--~
IS' Bechtel Financing Services, Inc.
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~

~
SIBERIAN GASS PROCESSING PLANT

Equity Returns

~ <Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- ---

SNGP RETURNS

SNGP Share of Common Stock 10% 10% 10% 10% 10% 10% 10% 10% 10%
CS Dividends 44,380 46,155 44,876 40,358 41,973 43,652 45,398 47,214 58,067 412,072

SNGP CS Dividends 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 39,311

SNGP CS Dividends 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 39,311
Plus: SNGP NGL Pipeline Marginal Profit - - - · · · · - - .
Less: SNGP Equity · - - - - · · · · 35,874- -- -- -- -- -- -- --- -- --

SNGP Net Cash Flow 4,234 4,403 4,281 3,850 4,004 4 164 4,331 4,504 5,540 3,437
Real SNGP Net Cash Flow 2,670 2,670 2,496 2,159 2,159 2:159 2,159 2,159 2,553 (12,045)

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 10% 10% 10% 10% 10% 10% 10% 10% 10%
CS Dividends 44,380 46,155 44,876 40,358 41,973 43,652 45,398 47,214 58,067 412,072

PNG CS Dividends 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 39,311

PNG CS Dividends 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 39,311
plus: PNG Wet Gas Marginal Profit - - · · - · - · · -
Less: PNG Equity · - · · - · - - - 35,874

-- -- -- -- -- -- -- --- -- --
PNG Net Cash Flow 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 3,437
Real PNG Net Cash Flow 2,670 2,670 2,496 2,159 2,159 2,159 2,159 2,159 2,553 (12,045)

PNG Real Return on Equity

GASPROH RETURNS

G8sgrom Share of Common Stock 10% 10% 10% 10% 10% 10% 10% 10% 10%
CS ividends 44,380 46,155 44,876 40,358 41,973 43,652 45,398 47,214 58,067 412,072

Gasprom CS Dividends 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 39,311

Gasprom CS Dividends 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 39,311
plus: Gasprom Transport Marginal Profit · - · · - - - - - -
Less: Gasprom Equity · · · - · · · - - 35,874

-- -- -- -- -- -- -- --- -- --
Gasfrom Net Cash Flow 4,234 4,403 4,281 3,850 4,004 4,164 4,331 4,504 5,540 3,437
Rea Gasprom Net Cash Flow 2,670 2,670 2,496 2,159 2,159 2,159 2,159 2,159 2,553 (12,045)

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 71% 71% 71% 71% 71% 71% 71% 71% 71%
CS Dividends 44,380 46,155 44,876 40,358 41,973 43,652 45,398 47,214 58,067 412,072

Foreign CS Dividends 31,678 32,946 32,033 28,808 29,960 31,159 32,405 33,701 41,449 294,139

Foreign CS Dividends 31,678 32,946 32,033 28,808 29,960 31,159 32,405 33,701 41,449 294,139
Less: Foreign Equity · · · · · - · - - 107,621
Less: Additional Equity Investment · · · - - - - · · 160,799

-- -- -- -- -- -- -- --- -- --
Foreign Net Cash Flow 31,678 32,946 32,033 28,808 29,960 31,159 32,405 33,701 41,449 25,720
Real Foreign Cash Flow 19,979 19,979 18,679 16,152 16,152 16,152 16,152 16,152 19,101 (68,781)

Foreign Real Return on Equity

0 • • Bechtel Finan~ervices, Inc •
<..=>
CO
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Domestic NGl Price Q +25% • Page 1

o
u::>
c.o

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
---------------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

WBIOther Loan

92,026266,859 163,133522,018

12.0%
5.7

17,370

9.2%
9.0

(21,956)

103%
135%

1.00
1.00
1.25
1.00
1.00
1.00

2.8% .*
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

0.4%

Actual

Jan 96
32.00%
100.0%

5
20.0%

39!374
100%
3.0%

TAX DATA

Bechtel Financing Services, Inc.

KEY RESULTS SUMMARY

o&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

Min Debt Service Coverage
Average Debt Service Coverage

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) Q 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) Q 15.0%

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff (193 S/MCM)
NGL Export Tariff ('93 S/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGl Price Esc Rate
Domestic NGL Price Esc Rate

•• Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

17.09
90.00-

DOH EXP
-

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

90,300 291,500
- -

40,200 111,800
970 2,700

11,943 44,279
• 8,000

19,721 60,900
2,839

Domestic Gas Price ($/MCM)
Export Gas Price (S/MCM)
%Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs (S/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

45
45

382
19,432

985
1,364

10,134

1995

84.82
180.00

43,700 157,500
- -

17,900 53,700
440 1,290

9,841 22,495
8,000 
9,306 31,874
2,839

70%
421,254 421,255

8.15%
Jan 98 9.0
0.25%

WORKING CAPITAL DATA

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

~
~.

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (8CM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGl Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs
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~ SIBERIAN GAS PROCESSING PLANT
~ Annual Sources and Uses of Funds During Construction

#"~ <SUS Thousands)

1995 1996 1997 Total %
-- -- --- -- ---

SOURCES OF FUNDS $ %

World Bank/Other Loan 68,888 207,943 144,423 421,254 70%
SIBNG Cash Equity · · - - - Total Debt 421,254 70%
PNG Cash Equity · · - - - operating Cash 47,699 8%
Gasprom Cash Equity 4,921 11,248 5,971 22,140 4% Equity Requirement 132,838 22%
SIBNG Equity 4,921 11,248 5,971 22,140 4%
PNG Equity 4,921 11,248 5,971 22,140 4%
Foreign Equity 14,762 33,743 17,914 66,419 11% 601,792 100%
JV operating Cash Flow · 21,633 26,067 47,699 8%

-- -- --- --- --
Total Sources of Funds 98,412 297,062 206,318 601,792 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 421,254
USES OF FUNDS Standby Facility .

Constr Loan Draws + Standby, Commitment 421,254 421,255
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - . Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees <%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Periad 9.0
Contributed Assets 9,841 22,495 11,943 44,279
Other Owners Costs 8,281 · - 8,281
Initial Working Capital 3,000 · - 3,000

-- -- --- ---
capital Costs 96,139 285,567 178,251 559,957 93%

Other Loan Interest 1,260 10,783 27,896 39,939
Other Loan Commitment Fees 1,012 712 172 1,896
Upfront Fees -- -- --- --- ---

Financing Costs 2,272 11,495 28,068 41,835 7%

Total Uses of Funds 98,412 297,062 206,318 601,792 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
VAT Recovery Expressed in S's 435 8,945 30,692 40,072

-- -- -- --
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

..

Equity Requirement
Equity for VAT

Total Equity

132,838
60,807

193,646

l-'o
o
o • • Bechtel Financ~ervices, Inc•
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

EQUITY INVESTMENT

SNGP Equity - 7,349 18,526 6,400
PNG Equity - 7,349 18,526 6,400
Gasprom Equity - 7,349 18,526 6,400
Foreign Equity - 22,046 55,577 19,199
Additional Equity -- -- -- --

Total Equity - 44,092 111,155 38,399

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 25,875 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274
PNG Equity Holdings - 7,349 25,875 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274
Gasprom Equity Holdings - 7,349 25,875 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274
Foreign Equity Holdings · 22,046 77,624 96,823 96,823 96,823 96,823 96,823 96,823 96,823 96,823 96,823 96,823

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,092 155,247 193,646 193,646 193,646 193,646 193,646 193,646 193,646 193,646 193,646 193,646

PROJECT RETURN ON EQUITY

CS Dividends - - - . - - 9,379 16,318 23,209 30,230 32,233 30,268 49,734
Less: Equity Investment - 44,092 111,155 38,399

-- -- -- --
Net Cash Flow · (44,092) (111,155) (38,399) - - 9,379 16,318 23,209 30,230 32,233 30,268 49,734
Cumulative - (44,092) (155,247) (193,646) (193,646) (193,646) (184,266) (167,949) (144,740) (114,509) (82,277> (52,008) (2,274)

Real Net Cash Flow · (42,012) (103,026) (34,621) - - 7,784 13,022 17,809 22,304 22,867 20,648 32,621
Real Return on Equity 9.2%

~

,..
o
~

~
"''''~)
C) Bechtel Financing Services, Inc.
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- SIBERIAN GASS PROCESSING PLANT

~
Equity Returns

(Thousands)
~ 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006--SNGP RETURNS

SNGP Share of Common Stock 17% 17"4 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends · · · · - - 9,379 16,318 23.209 30,230 32,233 30,268 49,734

SNGP CS Dividends · - · · · 1,563 2,720 3,868 5,038 5,372 5,045 8,289

SNGP CS Dividends · · - - - 1,563 2,720 3.868 5,038 5,372 5,045 8,289
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 18,526 6,400-- -- -- --

SNGP Net Cash Flow - <7,349) (18,526) (6,400) - · 1,563 2,720 3.868 5,038 5,372 5,045 8,289
Real SNGP Net Cash Flow - <7,002) (17,171 ) (5,770) · · 1,297 2,170 2,968 3,717 3,811 3,441 5,437

SNGP Real Return on Equity 9.2%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - · · - · 9,379 16,318 23,209 30,230 32,233 30,268 49,734

PNG CS Dividends · - · - · 1,563 2,720 3.868 5,038 5,372 5,045 8,289

PNG CS Dividends - · · - - 1,563 2,720 3,868 5,038 5,372 5,045 8,289
Plus: PNG Wet Gas Marginal Profit · · - -
Less: PNG Equity · 7,349 18,526 6,400

-- -- -- --
PNG Net Cash Flow · <7,349) (18,526) (6,400) · · 1,563 2,720 3,868 5,038 5,372 5,045 8,289
Real PNG Net Cash Flow · <7,002) (17,171 ) (5,770) - · 1,297 2,170 2.968 3,717 3,811 3,441 5,437

PNG Real Return on Equity 9.2%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 9,379 16,318 23.209 30,230 32,233 30,268 49,734

Gasprom CS Dividends · · · · · 1,563 2,720 3,868 5,038 5,372 5,045 8,289

Gasprom CS Dividends · · - · · 1,563 2,720 3,868 5,038 5,372 5,045 8,289
Plus: Gasprom Transport Marginal Profit · · · ·
Less: Gasprom Equity · 7,349 18,526 6,400

-- -- -- --
Gasrrom Net Cash Flow · (7,349) (18,526) (6,400) · · 1,563 2,720 3.868 5,038 5,372 5,045 8,289
Rea Gasprom Net Cash Flow · (7,002) (17,171) (5,770) - - 1,297 2,170 2,968 3,717 3,811 3,441 5,437

Gasprom Real Return on EqUity 9.2%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends · · - · · - 9,379 16,318 23.209 30,230 32,233 30,268 49,734

Foreign CS Dividends · · · - - 4,690 8,159 11.605 15,115 16,116 15,134 24,867

Foreign CS Dividends - - · - - 4,690 8,159 11.605 15,115 16,116 15,134 24,867
Less: Foreign Equity - 22,046 55,577 19,199
Less: Additional Equity Investment

-- -- -- -- -- -- -- --
Foreign Net Cash Flow - (22,046) (55,577) (19,199) - - 4,690 8,159 11,605 15,115 16,116 15,134 24,867
Real Foreign Cash Flow - (21,006) (51,513) (17,311) · · 3,892 6,511 8.904 11,152 11,434 10,324 16,311

Foreign Real Return on Equity 9.2%
~ • Bechtel Financ4llliervices, Inc •
0 •l"J
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SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - - - - - - - - · 32,274
PNG Equity - · · - · - - - - 32,274
Gasprom Equity - - - - · . . - - 32,274
Foreign Equity - · - . · - - . · 96,823
Additional Equity

-- -- -- -- -- -- -- -- -- -
Total Equity - · · - - - . - - 193,646

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274
PNG Equity Holdings 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274
Gasprom Equity Holdings 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274 32,274
Foreign Equity Holdings 96,823 96,823 96,823 96,823 96,823 96,823 96,823 96,823 96,823

-- -- -- -- -- -- -- -- -- --
CS Equity Position 193,646 193,646 193,646 193,646 193,646 193,646 193,646 193,646 193,646

PROJECT RETURN ON EQUITY

CS Dividends 69,614 72,398 75,294 78,306 81,438 84,696 88,084 91,607 112,666 945,475
Less: Equity Investment - - · . - . - . · 193,646

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 69,614 72,398 75,294 78,306 81,438 84,696 88,084 91,607 112,666 751,829
Cumulative 67,339 139,738 215,032 293,338 374,7n 459,473 547,556 639,163 751,829

Real Net Cash Flow 43,904 43,904 43,904 43,904 43,904 43,904 43,904 43,904 51,920 360,55-2
Real Return on Equity

Jo
a
c.,)

----
~
\'<::~

Bechtel Financing Services, Inc.
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SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
\ ,,,,,,,) -- -- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 69,614 72,398 75,294 78,306 81,438 84,696 S8,084 91,607 112,666 945,475

SNGP CS Dividends 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,nS 157,579

SNGP CS Dividends 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,n8 157,579
Plus: SNGP NGL Pipeline Marginal Profit · - · - . - - - · -

. Less: SNGP Equity - - - - - - · - · 32,274
-- -- -- -- -- -- -- -- -- --

SNGP Net Cash FLow 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,nS 125,305
Real SNGP Net Cash Flow 7,317 7,317 7,317 7,317 7,317 7,317 7,317 7,317 8,653 60,092

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 69,614 72,398 75,294 78,306 81,438 84,696 88,084 91,607 112,666 945,475

PNG CS Dividends 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,n8 157,579

PNG CS Dividends 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,n8 157,579
Plus: PNG Wet Gas Marginal Profit · - · . - - - - · .
Less: PNG Equity - - - - . - - . - 32,274

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,n8 125,305
Real PNG Net Cash Flow 7,317 7,317 7,317 7,317 7,317 7,317 7,317 7,317 8,653 60,092

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 69,614 72,398 75,294 78,306 81,438 84,696 88,084 91,607 112,666 945,475

Gasprom CS Dividends 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,n8 157,579

Gasprom CS Dividends 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,n8 157,579
Plus: Gasprom Transport Marginal Profit · - · - - . · - · -
Less: Gasprom Equity - . - - - - - - - 32,274

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 11,602 12,066 12,549 13,051 13,573 14,116 14,681 15,268 18,n8 125,305
Real Gasprom Net Cash Flow 7,317 7,317 7,317 7,317 7,317 7,317 7,317 7,317 8,653 60,092

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 69,614 72,398 75,294 78,306 81,438 84,696 88,084 91,607 112666 945,475

Foreign CS Dividends 34,807 36,199 37,647 39,153 40,719 42,348 44,042 45,804 56:333 472,737

Foreign CS Dividends 34,807 36,199 37,647 39,153 40,719 42,348 44,042 45,804 56,333 472,737
Less: Foreign Equity - . - . - - · - · 96,823
Less: Additional Equity Investment

-- -- -
Foreign Net Cash FLow 34,807 36,199 37,647 39,153 40,719 42,348 44,042 45,804 56,333 375,915
Real Foreign Cash FLow 21,952 21,952 21,952 21,952 21,952 21,952 21,952 21,952 25,960 180,276

Foreign Real Return on Equity

"- '. • Bechtel Financ~ervices, Inc.

a
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results • Page 1

KEY RESULTS SUMMARY
TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 S's)

NGL Domestic Price (S/Ton)
NGL Export Price (SITon)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost (S/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 SOOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (X, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- -- -- -- ---- ----
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.. 76
0.36 0.49 1.07 1.07 1.07 1.07

50.89 Domestic Gas Price (S/MCM) 17.09
108.00 Export Gas Price (S/MCM) 90.00

%Dry Gas for Export

TRANSPORT COSTS (1996 S's) DOM EXP
-- -.-

Dry Gas In-Russia Costs (S/MCM) .. 40.00
382 Dry Gas Export Costs 32.00

19,432 NGL In-Russia Costs (S/Ton) 1.94 36.55
985 NGL Pipeline Costs 43.52 43.52

1,364 518 NGL Port Loading Charge 1.62
10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
-- -- ----
43,700 157,500 90,300 291,500. - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,843 25,039 15,991 50,872
8,000 - . 8,000
9,306 31,874 19,721 60,900
2,839 . - 2,839
-- -- ----
92,027269,402 167,182528,611- - --

45
45

WBIOther Loan

70%
426,089 426,090

8.15%
Jan 98 9.0
0.25%

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) a 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) a 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 S/MCM)
NGL Export Tariff ('93 S/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
o&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

o&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

2.5%
11.1

(154099)

(3.6%)

(161744)

57%
70%

Actual

391826
100%
3.0%

Jan 96
32.00%
100 .. 0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
0.75
1.00
1.00
1.00

l0
a
<:.....-t
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21 Jun 1994 5:1 REVISED CASE 1B.1: Wet Gas = $0; Expected Domestic Gas; Domestic NGL Price Q -25% Page 1

SIBERIAN GAS PROCESSING PLANT-- Annual Sources and Uses of Funds During Construction

S ($US Thousands)

1995 1996 1997 Total "~, -- --- -- --- --
SOURCES OF FUNDS

1
$ %

World Bank/Other Loan 68,898 209,769 147,423 426,089 70%
SIBNG Cash Equity · · · . . Total Debt 426,089 70%
PNG Cash Equity · · · - . Operating Cash 29,993 5%
Gasprom Cash Equity 4,921 12,519 7,996 25,436 4% EqUity Requirement 152,617 25%
SIBNG Equity 4,921 12,519 7,996 25,436 4%
PNG EqUity 4,921 12,519 7,996 25,436 4%
Foreign Equity 14,764 37,558 23,987 76,308 13% 608,699 100%
JV Operating Cash Flow · 14,785 15,208 29,993 5%

-- -- -- --- --
Total Sources of Funds 98,425 299,670 210,604 608,699 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 426,089
USES OF FUNDS Standby Facility .

Gubkinsky GPP Expansion 99,266
Constr Loan Draws + Standby, Commitment 426,089 426,090

45,950 169,606 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant · · · - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,843 25,039 15,991 50,872
Other Owners Costs 8,281 · · 8,281
Initial Working Capital 3,000 · · 3,000

-- -- -- --- --
Capital Costs 96,140 288,110 182,299 566,549 93%

Other Loan Interest 1,260 10,837 28,129 40,227
Other Loan Commitment Fees 1,024 722 176 1,923
Upfront Fees

-- -- --
Financing Costs 2,285 11,560 28,305 42,150 7%

Total Uses of Funds 98,425 299,670 210,604 608,699 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

15,003 52,614 33,262 100,879
Equity Requi rement 152,617

VAT Tax Equity for VAT 60,807
VAT Recovery Expressed in $IS 435 8,945 30,692 40,072 ----- -- -- -- Total Equi ty 213,424

Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

I
a
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21 Jun 1994 5:ie REVISED CASE 1B.1: Wet Gas =$0; Expected .omestic Gas;' Domestic NGL Price Iil -25% e Page 1

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity · 7,349 19,797 8,424
PNG Equity - 7,349 19,797 8,424
Gasprom Equity - 7,349 19,797 8,424
Foreign Equity - 22,048 59,392 25,271
Additional Equity · - - . 34,274 16,873 23,497 28,927 23,601 18,213 12,758 13,688 8,991

-- -- -- -- -- -- -- -- -- -- -- -- --
Total Equity · 44,096 118,785 50,543 34,274 16,873 23,497 28,927 23,601 18,213 12,758 13,688 8,991

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings · 7,349 27,147 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571
PNG Equity Holdings · 7,349 27,147 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571
Gasprom Equity Holdings - 7,349 27,147 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35 571 35,571
Foreign Equity Holdings - 22,048 81,441 106,712 140,986 157,859 181,356 210,283 233,884 252,096 264,855 278:543 287,534

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,096 162,881 213,424 247,698 264,571 288,068 316,995 340,596 358,808 371,567 385,255 394,246

PROJECT RETURN ON EQUITY

CS Dividends
Less: Equity Investment · 44,096 118,785 50,543 34,274 16,873 23,497 28,927 23,601 18,213 12,758 13,688 8,991

-- -- -- -- -- -- -- -- -- -- -- -- --
Net Cash Flow · (44,096) (118,785) (50,543) (34,274) (16,873) (23,497) (28,927) (23,601) (18,213) (12,758) (13,688) (8,991)
ClJIlUlative · (44,096) (162,881) (213,424) (247,698) (264,571) (288,068) (316,995) (340,596) (358,808) (371,567) (385,255) (394,246)

Real Net Cash Flow · (42,016) (110,098) (45,571) (30,061) (14,396) (19,501) (23,084) (18,110) (13,438) (9,051) (9,337> (5,897>
Real Return on Equity (3.6%)

f
a
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21 Jun 1994 5:1 REVISED CASE 1B.1: Wet Gas: $0; Expected Domestic Gas; Domestic NGL Price @ -25% Page 2
~

S, SIBERIAN GASS PROCESSING PLANT
Equity Returns

~
(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- --- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17"" 14% 13% 12% 11% 10% 10% 10% 9% 9%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipeline Marginal Profit
Less: SNGP Equity · 7,349 19,797 8,424

-- -- -- --
SNGP Net Cash Flow · <7,349) (19,797) (8,424)
Real SNGP Net Cash Flow - <7,003) (18,350) (7,595)

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 10% 10% 9% 9%
CS Dividends

PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
Less: PNG Equity · 7,349 19,797 8,424

-- -- .-- --
PNG Net Cash Flow - (7,349) (19,797) (8,424)
Real PNG Net Cash Flow · (7,003) (18,350) (7,595)

PNG Real Return on Equity (3.6%)

GASPROH RETURNS

Gasprom Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 10% 10% 9% 9%
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit

19,797Less: Gasprom Equity - 7,349 8,424-- -- -- --
Gasrrom Net Cash Flow · <7,349) (19,797) (8,424)
Rea Gasprom Net Cash Flow - (7,003) (18,350) (7,595)

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 57% 60% 63% 66% 69% 70% 71% 72% 73%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Foreign Equity · 22,048 59,392 25,271
Less: Additional Equity Investment - . - - 34,274 16,873 23,497 28,927 23,601 18,213 12,758 13,688 8,991-- -- -- -- -- -- --- -- -- -- -- -- --

Foreign Net Cash Flow - (22,048) (59,392) (25,271) (34,274) (16,873) (23,497) (28,927) (23,601) (18,213) (12,758) (13,688) (8,991)
Real Foreign Cash Flow - (21,008) (55,049) (22,785) (30,061) (14,396) (19,501) (23,084) (18,110) (13,438) (9,051) (9,337) (5,897)

Foreign Real Return on Equity (3.7%)

/--6 • • Bechtel Financ~ervices, Inc.
0
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21 Jun 1994 5:',. REVISED CASE 1B.1: Wet Gas = $0; Expected .omestic Gas; Domestic NGL Price @ -25% • Page 3

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- --
EQUITY INVESTMENT

SNGP Equity - · · - · - · - - 35,571
PNG Equity · - - - - · - · - 35,571
Gasprom Equi ty · · - - · - - · - 35 571
Foreign Equity · · - · - · - · - 106:712
Additional Equity · - · · · - - · - 180,822-- -- -- -- -- -- -- -- -- --

Total Equity · - · · - · · - . 394,246

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571
PNG Equity Holdings 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571
Gasprom Equity Holdings 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571 35,571
Foreign Equity Holdings 287,534 287,534 287,534 287,534 287,534 287,534 287,534 287,534 287,534

-- -- -- -- -- -- -- -- --
CS Equity Position 394,246 394,246 394,246 394,246 394,246 394,246 394,246 394,246 394,246

PROJECT RETURN ON EQUITY

CS Dividends 41,932 43,609 45,353 39,663 39,657 41,244 42,893 44,609 54,864 393,825
Less: Equity Investment · · · · · · · · . 394,246

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 41,932 43,609 45,353 39,663 39,657 41,244 42,893 44,609 54,864 (421)
Cumulative (352,314) (308,705) (263,352) (223,689) (184,031) (142,788) (99,894) (55,285) (421)

-
Real Net Cash Flow 26,446 26,446 26,446 22,238 21,380 21,380 21,380 21,380 25,283 (128,181 )
Real Return on Equity

~~

~
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21 Jun 1994 5·; REVISED CASE 1B.1: Wet Gas =$0; Expected Domestic Gas; Domestic NGL Price @ -25% Page 4.,

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

~ (Thousands)

~ 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

SNGP RETURNS

SNGP Share of Common Stock 9% 9% 9% 9% 9% 9% 9% 9% 9%
CS Dividends 41,932 43,609 45,353 39,663 39,657 41,244 42,893 44,609 54,864 393,825

SNGP CS Dividends 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 35,533

SNGP CS Dividends 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 35,533
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - . - -
Less: SNGP Equity - - - - - - - - - 35,571-- -- -- -- -- -- --- -- -- --

SNGP Net Cash Flow 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 (38)
Real SNGP Net Cash Flow 2,386 2,386 2,386 2,006 1,929 1,929 1,929 1,929 2,281 (13,786)

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 9% 9% 9% 9% 9% 9% 9% 9% 9%
CS Dividends 41,932 43,609 45,353 ",,39,663 39,657 41,244 42,893 44,609 54,864 393,825

PNG CS Dividends 3,783 3,935 4,092 . 3,579 3,578 3,721 3,870 4,025 4,950 35,533

PNG CS Dividends 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 35,533
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity . - - · . - - - · 35,571-- -- -- -- -- -- --- -- -- --

PNG Net Cash Flow 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 (38)
Real PNG Net Cash Flow 2,386 2,386 2,386 2,006 1,929 1,929 1,929 1,929 2,281 (13,786)

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 9% 9% 9% 9% 9% 9% 9% 9% 9%
CS Dividends 41,932 43,609 45,353 39,663 39,657 41,244 42,893 44,609 54,864 393,825

Gasprom CS Dividends 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 35,533

Gasprom CS Dividends 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 35,533
Plus: Gasprom Transport Marginal Profit - - - - - - - - · -
Less: Gasprom Equity . - - - - . - . · 35,571-- -- -- -- -- -- --- -- -- --

Gasrrom Net Cash Flow 3,783 3,935 4,092 3,579 3,578 3,721 3,870 4,025 4,950 (38)
Rea Gasprom Net Cash Flow 2,386 2,386 2,386 2,006 1,929 1,929 1,929 1,929 2,281 (13,786)

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 73% 73% 73% 73% 73% 73% 73% 73% 73%
CS Dividends 41,932 43,609 45,353 39,663 39,657 41,244 42,893 44,609 54,864 393,825

Foreign CS Dividends 30,582 31,805 33,077 28,928 28,923 30,080 31,283 32,535 40,014 287,227

Foreign CS Dividends 30,582 31,805 33,077 28,928 28,923 30,080 31,283 32,535 40,014 287,227
Less: Foreign Equity - . - · - - - - - 106,712
Less: Additional Equity Investment - . - · . - - - · 180,822

-- -- -- -- -- -- --- -- -- --
Foreign Net Cash Flow 30,582 31,805 33,077 28,928 28,923 30,080 31,283 32,535 40,014 (307)
Real Foreign Cash Flow 19,288 19,288 19,288 16,219 15,593 15,593 15,593 15,593 18,440 (86,824)

Foreign Real Return on Equity

..- • • Bechtel Financ~ervices, Inc •
I--.

0



21 Jun 1994 3:5:~ REVISED CASE lB.l: Wet Gas = :~pected Tax;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Domestic NGL ~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 1001. 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

8.5%
7.2

(51,543)

4.1%
11.8

(79,737>

83%
108%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,842 23,503 13,662 47,006
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,027 267,867 164,852 524,745

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

67.86
144.00

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

100%

DOM EXP
- -

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

Actual

39,561
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)---

45
45

WS/Other Loan

70%
423,253 423,255

8.15%
Jan 98 9.0
0.25%

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

1.00
1.00
1.00
1.00
1.00
1.00

~
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~
REVISED CASE 1B. 1: Wet Gas = ~ xpected Tax; Domestic NGL Page 1

SIBERIAN GAS PROCESSING PLANT
C) Annual Sources and Uses of Funds During Construction
,.-- ($US Thousands)

1995 1996 1997 Total %
-- --- --- -- --

SOURCES OF FUNDS $ %-
World Bank/Other Loan 68,892 208,667 145,694 423,253 70%
SIBNG Cash Equity - - - - - Total Debt 423,253 70%
PNG Cash Equi ty - - - - Operating Cash 40,374 7%
Gasprom Cash Equity 4,921 11,752 6,831 23,503 4% Equity Requirement 141,020 23%
SIBNG Equi ty 4,921 11,752 6,831 23,503 4%
PNG Equity 4,921 11,752 6,831 23,503 4%
Foreign Equi ty 14,763 35,255 20,492 70,510 12% 604,647 100%
JV Operating Cash Flow - 18,919 21,455 40,374 7%

--- --- --- -- --
Total Sources of Funds 98,417 298,095 208,134 604,647 100%

MEMORANDA WS/Other Loan

Loan Draws, Amount 423,253
USES OF FUNDS Standby Faci l i ty -

Constr Loan Draws + Standby, Commitment 423,253 423,255
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 23,503 13,662 47,006
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

--- --- --- -- --
Capital Costs 96,140 286,575 179,969 562,684 93%

Other Loan Interest 1,260 10,805 27,991 40,056
Other Loan Commitment Fees 1,017 716 174 1,907
Upfront Fees

--- --- -
Financing Costs 2,278 11,521 28,164 41,963 7%

Total Uses of Funds 98,417 298,095 208,134 604,647 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

100,879
Equity Requirement 141,020

VAT Tax 15,003 52,614 33,262 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Tota l Equ i ty 201,827
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

fo
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21 Jun 1994 3:5~. REVISED CASE 1B.1: Wet Gas = ~.pected Tax; Domestic NGL • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - 7.349 19.030 7.259
PNG Equi ty - 7.349 19.030 7.259
Gasprom Equity - 7.349 19.030 7.259
Foreign Equity - 22.047 57.089 21,777
Additional Equity - - - - 13.712

-- -- -- -- --
Total Equi ty - 44.094 114.179 43.554 13,712

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7.349 26.379 33,638 33,638 33.638 33.638 33.638 33,638 33.638 33.638 33.638 33.638
PNG Equity Holdings - 7.349 26.379 33.638 33.638 33.638 33.638 33.638 33.638 33.638 33.638 33.638 33.638
Gasprom Equity Holdings - 7.349 26.379 33.638 33.638 33.638 33.638 33.638 33.638 33.638 33.638 33.638 33.638
Foreign Equity Holdings - 22.047 79.136 100.914 114.626 114.626 114.626 114.626 114.626 114.626 114.626 114,626 114.626

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44.094 158.273 201.827 215.539 215.539 215.539 215.539 215.539 215.539 215.539 215.539 215.539

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - - - - - - 7.867 40.641
Less: Equity Investment - 44.094 114.179 43,554 13,712

-- -- -- -- --
Net Cash Flow - (44.094) (114.179) (43.554) (13,712) - - - - - - 7,867 40,641
Cumulative - (44.094) (158.273) (201.827) (215.539) (215.539) (215.539) (215.539) (215.539) (215.539) (215.539) (207.672) (167.031)

Real Net Cash Flow - (42.014) (105.829) (39.270) (12.026) - - - - - - 5.366 26,657
Real Return on Equity 4.1%

--
J-.....
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REVISED CASE 1B.1: Wet Gas = ~ .xpected Tax; Domestic NGL Page 2

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- --- -- -- -- -- -
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - - - - 7,867 40,641

SNGP CS Dividends - - - - - - - - - - 1,228 6,343

SNGP CS Dividends - - - - - - - - - - 1,228 6,343
Plus: SNGP NGL Pipeline Marginal Profit - - -
Less: SNGP Equity - 7,349 19,030 7,259-- -- -- --

SNGP Net Cash Flow - (7,349) (19,030) (7,259) - - - - - - - 1,228 6,343
Real SNGP Net Cash Flow - (7,002) (17,638) (6,545) - - - - - - - 837 4,160

SNGP Real Return on Equity 4.0%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - - - - 7,867 40,641

PNG CS Dividends - - - - - - - - - - 1,228 6,343

PNG CS Dividends - - - - - - - - - - 1,228 6,343
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 19,030 7,259

-- -- -- --
PNG Net Cash Flow - (7,349) (19,030) (7,259) - - - - - - 1,228 6,343
Real PNG Net Cash Flow - (7,002) (17,638) (6,545) - - - - - - - 837 4,160

PNG Real Return on Equity 4.0%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - - - - 7,867 40,641

Gasprom CS Dividends - - - - - - - - - - 1,228 6,343

Gasprom CS Dividends - - - - - - - - - - 1,228 6.343
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 19,030 7,259-- -- -- --

Gasprom Net Cash Flow - (7,349) (19,030) (7,259) - - - - - - 1,228 6,343
Real Gasprom Net Cash Flow - (7,002) (17,638) (6,545) - - - - - - - 837 4,160

Gasprom Real Return on Equity 4.0%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 53% 53% 53% 53% 53% 53% 53% 53% 53%
CS Dividends - - - - - - - - - - - 7,867 40,641

Foreign CS Dividends - - - - - - - - - - 4,184 21,613

Foreign CS Dividends - - - - - - - - - - 4,184 21,613
Less: Forei~n Equity - 22,047 57,089 21,777 -
Less: Additlonal Equity Investment - - - - 13,712-- -- -- -- --

Foreign Net Cash Flow - (22,047> (57,089) (21,777> (13,712) - - - - - - 4,184 21,613
Real Foreign Cash Flow - (21,007> (52,914) (19,635) (12,026) - - - - - - 2,854 14,176

Foreign Real Return on Equity 4.1%

P- • • Bechtel Financ4llltervices, Inc.
.-
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 33,638
PNG Equity - - - - - - - - - 33,638
Gasprom tquity - - - - - - - - - 33,638
Foreign Equity - - - - - - - - - 100,914
Additional Equity - - - - - - - - - 13,712-- -- -- -- -- -- -- -- -- --

Total Equi ty - - - - - - - - - 215,539

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 33,638 33,638 33,638 33,638 33,638 33,638 33,638 33,638 33,638
PNG Equity Holdings 33,638 33,638 33,638 33,638 33,638 33,638 33,638 33,638 33,638
Gasprom Equity Holdings 33,638 33,638 33,638 33,638 33,638 33,638 33,638 33,638 33,638
Foreign Equity Holdings 114,626 114,626 114,626 114,626 114,626 114,626 114,626 114,626 114,626

-- -- -- -- -- -- -- -- --
CS Equity Position 215,539 215,539 215,539 215,539 215,539 215,539 215,539 215,539 215,539

PROJECT RETURN ON EQUITY

CS Dividends 63,179 56,245 58,495 60,835 63,268 65,799 68,431 71,168 87,529 643,459
less: Equity Investment - - - - - - - - - 215,539

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 63,179 56,245 58,495 60,835 63,268 65,799 68,431 71,168 87,529 427,920
Cumulative (103,852) (47,607> 10,889 71,724 134,992 200,791 269,223 340,391 427,920

Real Net Cash Flow 39,846 34,109 34,109 34,109 34,109 34,109 34,109 34,109 40,336 151,829
Real Return on Equity

,.....
.
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~
Equi ty Returns

<Thousands)

"\ 2007 2008 2009 2010 2011 2012 2013 2014 2015 TotaL

SNGP RETURNS

SNGP Share of Common stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 63.179 56.245 58.495 60.835 63.268 65,799 68.431 71.168 87.529 643.459

SNGP CS Dividends 9.860 8.778 9.129 9.494 9.874 10.269 10.680 11.107 13.660 100.421

SNGP CS Dividends 9.860 8.778 9.129 9.494 9.874 10.269 10.680 11.107 13.660 100.421
PLus: SNGP NGL PipeLine MarginaL Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 33.638-- -- -- -- -- -- --- -- -- --

SNGP Net Cash FLow 9.860 8,778 9.129 9.494 9.874 10.269 10.680 11.107 13.660 66,783
ReaL SNGP Net Cash FLow 6.219 5.323 5.323 5.323 5.323 5.323 5.323 5.323 6.295 23.588

SNGP ReaL Return on Equity

PNG RETURNS

PNG Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 63.179 56,245 58,495 60.835 63.268 65,799 68.431 71.168 87.529 643.459

PNG CS Dividends 9.860 8,778 9.129 9.494 9.874 10.269 10.680 11.107 13.660 100.421

PNG CS Dividends 9.860 8,778 9.129 9.494 9.874 10,269 10.680 11.107 13.660 100.421
Plus: PNG Wet Gas MarginaL Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 33.638

-- -- -- -- -- -- --- -- -- --
PNG Net Cash FLow 9.860 8,778 9.129 9.494 9.874 10.269 10.680 11.107 13.660 66,783
ReaL PNG Net Cash Flow 6.219 5,323 5,323 5.323 5.323 5.323 5.323 5.323 6.295 23.588

PNG ReaL Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 63.179 56.245 58,495 60.835 63.268 65.799 68.431 71.168 87.529 643.459

Gasprom CS Dividends 9.860 8,778 9.129 9.494 9.874 10.269 10.680 11.107 13.660 100.421

Gasprom CS Dividends 9.860 8,778 9.129 9,494 9.874 10.269 10.680 11.107 13,660 100.421
PLus: Gasprom Transport MarginaL Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 33.638-- -- -- -- -- -- --- -- -- --

Gasprom Net Cash FLow 9.860 8.778 9.129 9.494 9,874 10.269 10.680 11.107 13.660 66.783
ReaL Gasprom Net Cash FLow 6.219 5.323 5.323 5.323 5.323 5.323 5.323 5.323 6.295 23.588

Gasprom ReaL Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 53% 53% 53% 53% 53% 53% 53% 53% 53%
CS Dividends 63.179 56.245 58.495 60.835 63.268 65,799 68.431 71.168 87.529 643.459

Foreign CS Dividends 33.599 29.912 31.108 32.353 33.647 34.993 36.392 37.848 46.549 342.197

Foreign CS Dividends 33.599 29.912 31.108 32.353 33.647 34.993 36.392 37.848 46.549 342.197
Less: Foreign Equity - - - - - - - - - 100.914
Less: AdditionaL Equity Investment - - - - - - - - - 13,712-- -- -- -- -- -- --- -- -- --

Foreign Net Cash FLow 33.599 29.912 31.108 32.353 33.647 34.993 36.392 37,848 46,549 227.571
ReaL Foreign Cash FLow 21.191 18.139 18.139 18.139 18.139 18.139 18.139 18.139 21.451 81.065

Foreign ReaL Return on Equity

..- • • BechteL Financ~ervices, Inc•
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21 Jun 1994 4:2'~ REVISED CASE lB.l: Wet Gas = $0; Expec~x; Domestic NGL; Gas Price @ +25%

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996. 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost. Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Faci lities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount. Commitment
Loan Interest Rate
Start of Repayment. Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%. Amt)

Oct 93 First. Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
--------- -- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 21.36
144.00 Export Gas Price ($/MCM) 112.50

%Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 40.00
382 Dry Gas Export Costs 32.00

19.432 NGL In-Russia Costs ($/Ton) 1. 94 36.55
985 NGL Pipeline Costs 43.52 43.52

1.364 518 NGL Port Loading Charge 1. 62
10.134 NGL Shipping Cost 15.10

1995 1996 1997 Total
---- -- --
43,700 157.500 90.300 291.500

- - - -
17,900 53.700 40.200 111.800

440 1,290 970 2.700
9,838 15.151 2.687 27.676
8.000 - - 8,000
9,306 31,874 19,721 60.900
2.839 - - 2.839
---- ----
92.023 259.515 153.878 505,415
====~

45
45

WB/Other Loan

70%
409,040 409.050

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000. 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

27.3%
2.6

360.071

31.0%
2.3

225.054

183%
235%

Actual

38.232
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1. 25
1.00
1.00
1.00
1.00

~

.......
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21 Jun 1994 4:2· REVISED CASE 1B.1: Wet Gas = $0; Expec 'ax; Domestic NGL; Gas Price @ +25% Page 1

- SIBERIAN GAS PROCESSING PLANT

~
Annual Sources and Uses of Funds During Construction

($US Thousands)

..........) 1995 1996 1997 Total %
-- -- -- -- ---

SOURCES OF FUNDS $ %-
World Bank/Other Loan 68,864 202,675 137,501 409,040 70%
SIBNG Cash Equity - - - - - Total Debt 409,040 70%
PNG Cash Equity - - - - - Operating Cash 92,275 16%
Gasprom Cash Equity 4,919 7,576 1,344 13,838 2% Equity Requirement 83,028 14%
SIBNG Equi ty 4,919 7,576 1,344 13,838 2%
PNG Equi ty 4,919 7,576 1,344 13,838 2%
Foreign Equity 14,757 22,727 4,031 41,514 7% 584,343 100%
JV Operating Cash Flow - 41,407 50,868 92,275 16%

-- -- -- -- ---
Total Sources of Funds 98,377 289,536 196,430 584,343 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 409,040
USES OF FUNDS Standby Facil i ty -

Constr Loan Draws + Standby, Commitment 409,040 409,050
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,838 15,151 2,687 27,676
Other OWners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- --
Capital Costs 96,136 278,223 168,995 543,353 93%

Other Loan Interest 1,259 10,627 27,274 39,161
Other Loan Commitment Fees 982 686 161 1,829
Upfront Fees - - - -

--- -- -- -- --
Financing Costs 2,241 11,313 27,435 40,990 7%

Total Uses of Funds 98,377 289,536 196,430 584,343 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

15,003 52,614 33,262 100,879
Equity Requirement 83,028

VAT Tax Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 143,835
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equi ty for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

......
'-4
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21 Jun 1994 4:2'. REVISED CASE 1B.1: Wet Gas = $0; Expec~; Domestic NGL; Gas Price @ +25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7,347 14,854 1,772
PNG Equi ty - 7,347 14,854 1,772
Gasprom Equity - 7,347 14,854 1,772
Foreign Equi ty - 22,041 44,561 5,315
Additional Equity

Tota l Equ i ty - 44,082 89,123 10,631

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,347 22,201 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973
PNG Equity Holdings - 7,347 22,201 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973
Gasprom Equity Holdings - 7,347 22,201 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973
Foreign Equity Holdings - 22,041 66,602 71,918 71,918 71,918 71,918 71,918 71,918 71,918 71,918 71,918 71,918

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,082 133,205 143,835 143,835 143,835 143,835 143,835 143,835 143,835 143,835 143,835 143,835

PROJECT RETURN ON EQUITY

CS Dividends - - - - 25,098 92,235 84,259 79,997 85,269 89,225 88,530 80,213 109,764
Less: Equity Investment - 44,082 89,123 10,631

-- -- -- --
Net Cash Flow - (44,082) (89,123) (10,631) 25,098 92,235 84,259 79,997 85,269 89,225 88,530 80,213 109,764
Cumulative - (44,082) (133,205) (143,835) (118,738) (26,503) 57,756 137,753 223,022 312,247 400,777 480,990 590,754

Real Net Cash Flow - (42,002) (82,605) (9,585) 22,012 78,692 69,930 63,839 65,429 65,831 62,806 54,717 71,996
Real Return on Equity 31.0%

~

~
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21 Jun 1994 4:2· REVISED CASE 1B.1: Wet Gas = $0; Expec "ax; Domestic NGL; Gas Price @ +25% Page 2

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Oividends - - - - 25,098 92,235 84,259 79,997 85,269 89,225 88,530 80,213 109,764

SNGP CS Dividends - - - 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294

SNGP CS Dividends - - - 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,347 14,854 1,772-- -- -- --

SNGP Net Cash Flow - (7,347> (14,854) (1,772) 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294
Real SNGP Net Cash Flow - (7,000) (13,768) (1,597> 3,669 13,115 11,655 10,640 10,905 10,972 10,468 9,120 11,999

SNGP Real Return on Equity 31.0%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 25,098 92,235 84,259 79,997 85,269 89,225 88,530 80,213 109,764

PNG CS Dividends - - - 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294

PNG CS Dividends - - - 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,347 14,854 1,772

-- -- -- --
PNG Net Cash Flow - (7,347> (14,854) (1,772) 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294
Real PNG Net Cash Flow - (7,000) (13,768) (1,597> 3,669 13,115 11,655 10,640 10,905 10,972 10,468 9,120 11,999

PNG Real Return on Equity 31.0%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 25,098 92,235 84,259 79,997 85,269 89,225 88,530 80,213 109,764

Gasprom CS Dividends - - - 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294

Gasprom CS Dividends - - - 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,347 14,854 1,772

-- -- -- --
Gasprom Net Cash Flow - (7,347> (14,854) (1,772) 4,183 15,372 14,043 13,333 14,212 14,871 14,755 13,369 18,294
Real Gasprom Net Cash Flow - (7,000) (13,768) (1,597> 3,669 13,115 11,655 10,640 10,905 10,972 10,468 9,120 11,999

Gasprom Real Return on Equity 31.0%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - 25,098 92,235 84,259 79,997 85,269 89,225 88,530 80,213 109,764

Foreign CS Dividends - - - 12,549 46,117 42,130 39,999 42,635 44,612 44,265 40,106 54,882

Foreign CS Dividends - - 12,549 46,117 42,130 39,999 42,635 44,612 44,265 40,106 54,882
Less: Foreign Equity - 22,041 44,561 5,315
Less: Additional Equity Investment - - - -

-- -- -- -- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow - (22,041) (44,561> (5,315) 12,549 46,117 42,130 39,999 42,635 44,612 44,265 40,106 54,882
Real Foreign Cash Flow - (21,001> (41,303) (4,792) 11,006 39,346 34,965 31,920 32,715 32,916 31,403 27,359 35,998

;oreign Real Return on Equity 31.0%

~ • • Bechtel Financ~rvices, Inc .
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21 Jun 1994 4:2•.• REVISED CASE lB.l: Wet Gas = $0; Expec ~x; Domestic NGL; Gas Price @ +25% • Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 23,973
PNG Equity - - - - - - - - - 23,973
Gasprom Equity - - - - - - - - - 23,973
Foreign Equi ty - - - - - - - - - 71,918
Additional Equity

Total Equi ty - - - - - - - - - 143,835

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973
PNG Equity Holdings 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973
Gasprom Equity Holdings 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973 23,973
Foreign Equity Holdings 71,918 71,918 71,918 71,918 71,918 71,918 71,918 71,918 71,918

-- -- -- -- -- -- -- -- --
CS Equity Position 143,835 143,835 143,835 143,835 143,835 143,835 143,835 143,835 143,835

PROJECT RETURN ON EQUITY

CS Dividends 137,703 143,211 148,939 154,897 161,093 167,537 174,238 181,208 222,864 2,226,279
Less: Equity Investment - - - - - - - - - 143,835

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 137,703 143,211 148,939 154,897 161,093 167,537 174,238 181,208 222,864 2,082,444
Cumulative 728,457 871,668 1,020,607 1,175,505 1,336,597 1,504,134 1,678,372 1,859,580 2,082,444

Real Net Cash Flow 86,847 86,847 86,847 86,847 86,847 86,847 86,847 86,847 102,704 1,218,543
Real Return on Equity
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21 Jun 1994 4:2· REVISED CASE 1B.1: Wet Gas = $0; Expec ax; Domestic NGL; Gas Price @ +25% Page 4- SIBERIAN GASS PROCESSING PLANT
\ Equi ty Returns
~

~ (Thousands)
~ 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 137,703 143,211 148,939 154,897 161,093 167,537 174,238 181,208 222,864 2,226,279

SNGP CS Dividends 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 371,047

SNGP CS Oividends 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 371,047
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 23,973-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 347,074
Real SNGP Net Cash Flow 14,475 14,475 14,475 14,475 14,475 14,475 14,475 14,475 17,117 203,091

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 137,703 143,211 148,939 154,897 161,093 167,537 174,238 181,208 222,864 2,226,279

PNG CS Dividends 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 371,047

PNG CS Dividends 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 371,047
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 23,973-- -- -- -- -- -- -- -- -- --

PNG Net Cash Flow 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 347,074
Real PNG Net Cash Flow 14,475 14,475 14,475 14,475 14,475 14,475 14,475 14,475 17,117 203,091

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 137,703 143,211 148,939 154,897 161,093 167,537 174,238 181,208 222,864 2,226,279

Gasprom CS Dividends 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 371,047

Gasprom CS Dividends 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 371,047
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 23,973-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 22,950 23,869 24,823 25,816 26,849 27,923 29,040 30,201 37,144 347,074
Real Gasprom Net Cash Flow 14,475 14,475 14,475 14,475 14,475 14,475 14,475 14,475 17,117 203,091

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 137,703 143,211 148,939 154,897 161,093 167,537 174,238 181,208 222,864 2,226,279

Foreign CS Dividends 68,851 71,606 74,470 77,449 80,546 83,768 87,119 90,604 111,432 1,113,140

Foreign CS Dividends 68,851 71,606 74,470 77,449 80,546 83,768 87,119 90,604 111,432 1,113,140
Less: Forei~n Equity - - - - - - - - - 71,918
Less: Additlonal Equity Investment

--
Foreign Net Cash Flow 68,851 71,606 74,470 77,449 80,546 83,768 87,119 90,604 111,432 1,041,222
Real Foreign Cash Flow 43,424 43,424 43,424 43,424 43,424 43,424 43,424 43,424 51,352 609,272

Foreign Real Return on Equity

~ • • Bechtel Financ~rvices, Inc.
N
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21 Jun 1994 4:4:~ REVISED CASE 1B.1: Wet Gas = $0; Expe~ax; "Domestic NGL;

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Gas Price @ -5% ~ Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Li fe 20.00

1994 1995 1996 1997 1998 1999 2000 2001
--- -- -- -- -- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 16.24
144.00 Export Gas Price ($/MCM) 85.50

% Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 40.00
382 Dry Gas Export Costs 32.00

19,432 NGL In-Russia Costs ($/Ton) 1. 94 36.55
985 NGL Pipeline Costs 43.52 43.52

1,364 518 NGL Port Loading Charge 1.62
10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
---- ----
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,843 25,350 15,858 51,050
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,027 269,714 167,048 528,789
==-~==

45
45

WB/Other Loan

70%
426,230 426,230

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

3.9%
10.0

(133866)

(2.4%)
16.9

(149381)

61%
76%

Actual

39,839
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
0.95
1.00
1.00
1.00
1.00

~
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21 Jun 1994 4:4: REVISED CASE 1B.1: Wet Gas = $0; Expe Tax; Domestic NGL; Gas Price @ -5% Page 1

~
SIBERIAN GAS PROCESSING PLANT

AnnuaL Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 TotaL %
-- -- -- -- --

SOURCES OF FUNDS $ %
-

WorLd Bank/Other Loan 68,898 209,992 147,340 426,230 70%
SIBNG Cash Equity - - - - - TotaL Debt 426,230 70%
PNG Cash Equity - - - - - Operating Cash 29,519 5%
Gasprom Cash Equity 4,921 12,675 7,929 25,525 4% Equity Requirement 153,151 25%
SIBNG Equ ity 4,921 12,675 7,929 25,525 4%
PNG Equi ty 4,921 12,675 7,929 25,525 4%
Foreign Equi ty 14,764 38,025 23,786 76,576 13% 608,900 100%
JV Operating Cash FLow - 13,946 15,573 29,519 5%

-- --- -- -- --
TotaL Sources of Funds 98,426 299,988 210,486 608,900 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 426,230
USES OF FUNDS Standby Faci Li ty -

Constr Loan Draws + Standby, Commitment 426,230 426,230
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing PLant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering FaciLities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,843 25,350 15,858 51,050
Other Owners Costs 8,281 - - 8,281
InitiaL Working CapitaL 3,000 - - 3,000

--- --- -- --
CapitaL Costs 96,140 288,422 182,166 566,728 93%

Other Loan Interest 1,260 10,844 28,144 40,249
Other Loan Commitment Fees 1,025 722 176 1,923
Upfront Fees - -

--- --- -
Fi nanc ing Cos ts 2,285 11,566 28,320 42,172 7%

TotaL Uses of Funds 98,426 299,988 210,486 608,900 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- --
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

Equity Requirement
Equi ty for VAT

TotaL Equity

153,151
60,807

213,959

~

N
~ • • BechteL Finan~ervices, Inc.



21 Jun 1994 4:4:. REVISED CASE 1B.1: Wet Gas = $0; Expe,.ax; Domestic NGL; Gas Price @ -5% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands )

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -- -- -- --
EQUITY INVESTMENT

SNGP Equity - 7.349 19.953 8.357
PNG Equity - 7.349 19.953 8.357
Gasprom Equity - 7.349 19.953 8,357
Foreign Equity - 22.048 59.860 25.071
Additional Equity - - - - 30,965 13.124 19.641 24.920 19.432 13.875 8.245 9.750 4.894-- -- -- -- -- -- -- -- -- -- -- -- --

Total Equity - 44.096 119,720 50.143 30.965 13.124 19.641 24.920 19.432 13.875 8.245 9.750 4.894

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 27.303 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660
PNG Equity Holdings - 7.349 27.303 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660
Gasprom EqUity Holdings - 7.349 27.303 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660 35.660
Foreign Equity Holdings - 22.048 81.908 106.979 137.944 151.068 170.710 195.630 215.062 228.937 237.183 246.933 251,826

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44.096 163.816 213.959 244.923 258.048 277.689 302.609 322.042 335,917 344.162 353.912 358,806

PROJECT RETURN ON EQUITY

CS Dividends
less: Equity Investment - 44.096 119,720 50.143 30,965 13.124 19.641 24.920 19.432 13.875 8,245 9.750 4.894-- -- -- -- -- -- -- -- -- -- -- -- --

Net Cash Flow - (44.096) (119,720) (50.143) (30.965) (13.124) (19.641) (24.920) (19.432) (13.875) (8.245) (9,750) (4,894)
Cumulative - (44.096) (163.816) (213.959) (244.923) (258.048) (277.689) (302.609) (322.042) (335.917) (344.162) (353.912) (358.806)

Real Net Cash Flow - (42.016) (110.965) (45.210) (27.158) (11.197> (16.301) (19.887) (14.911> (10.237> (5.850> (6.651) (3.210)
Real Return on Equity (2.4%)

~

N
c..n

--.J
""""'-'

--C.... Bechtel Financing Services. Inc•.



21 Jun 1994 4:4: REVISED CASE lB.l: Wet Gas = $0; Expel Tax; Domestic NGL; Gas Price @ -5% Page 2

- SIBERIAN GASS PROCESSING PLANT

~
Equi ty Returns

(Thousands)-U\ 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 15% 14% 13% 12% 11% 11% 10% 10% 10%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipel ine Margina·l Profit
less: SNGP Equity - 7,349 19,953 8,357

-- -- -- --
SNGP Net Cash Flow - (7,349) (19,953) (8,357>
Real SNGP Net Cash Flow - (7,003) (18,494) (7,535)

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 15% 14% 13% 12% 11% 11% 10% 10% 10%
CS Dividends

PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
less: PNG Equity - 7,349 19,953 8,357

-- -- -- --
PNG Net Cash Flow - (7,349) (19,953) (8,357>
Real PNG Net Cash Flow - (7,003) (18,494) (7,535)

PNG Real Return on Equity (2.5%)

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 15% 14% 13% 12% 11% 11% 10% 10% 10%
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit
Less: Gasprom Equity - 7,349 19,953 8,357

-- -- -- --
Gasprom Net Cash Flow - (7,349) (19,953) (8,357>
Real Gasprom Net Cash Flow - (7,003) (18,494) (7,535)

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 56% 59% 61% 65% 67% 68% 69% 70% 70%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
less: Foreign Equity - 22,048 59,860 25,071
less: Additional Equity Investment - - - - 30,965 13,124 19,641 24,920 19,432 13,875 8,245 9,750 4,894

-- -- -- -- -- -- -- --- -- -- -- -- --
Foreign Net Cash Flow - (22,048) (59,860) (25,071> (30,965) <13,124) (19,641> (24,920) (19,432) (13,875) (8,245) (9,750> (4,894)
Real Foreign Cash Flow - (21,008) (55,482) (22,605) (27,158) (11,197> (16,301> (19,887> (14,911> (10,237> (5,850) (6,651) (3,210)

Foreign Real Return on Equity (2.3%)
lo-

N • • Bechtel Financ~ervices, Inc.
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Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 35,660
PNG Equi ty - - - - - - - - - 35,660
Gasprom Equity - - - - - - - - - 35,660
Forei gn Equity - - - - - - - - - 106,979
Additional Equity - - - - - - - - - 144,847-- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 358,806

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 35,660 35,660 35,660 35,660 35,660 35,660 35,660 35,660 35,660
PNG Equity Holdings 35,660 35,660 35,660 35,660 35,660 35,660 35,660 35,660 35,660
Gasprom Equity Holdings 35,660 35,660 35,660 35,660 35,660 35,660 35,660 35,660 35,660
Foreign Equity Holdings 251,826 251,826 251,826 251,826 251,826 251,826 251,826 251,826 251,826

-- -- -- -- -- -- -- -- --
CS Equity Position 358,806 358,806 358,806 358,806 358,806 358,806 358,806 358,806 358,806

PROJECT RETURN ON EQUITY

CS Dividends 46,210 48,058 43,233 42,023 43,704 45,452 47,270 49,161 60,462 425,571
Less: Equity Investment - - - - - - - - - 358,806

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 46,210 48,058 43,233 42,023 43,704 45,452 47,270 49,161 60,462 66,765
Cumulative (312,596) (264,538) (221,305) (179,282) (135,578) (90,127) (42,857) 6,304 66,765

Real Net Cash Flow 29,144 29,144 25,209 23,561 23,561 23,561 23,561 23,561 27,863 (84,426)
Real Return on Equity

I-e
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SIBERIAN GASS PROCESSING PLANT

-::s Equity Returns

(Thousands)

-'"'" 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

SNGP RETURNS ,J
SNGP Share of Common Stock 10% 10% 10% 10% 10% 10% 10% 10% 10%
CS Dividends 46.210 48.058 43.233 42.023 43,704 45.452 47.270 49.161 60.462 425.571

SNGP CS Dividends 4.593 4.776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 42.295

SNGP CS Dividends 4.593 4.776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 42.295
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 35.660-- -- -- -- -- -- -- --- -- --

SNGP Net Cash Flow 4.593 4,776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 6.635
Real SNGP Net Cash Flow 2.896 2.896 2.505 2.342 2.342 2.342 2.342 2.342 2.769 (10.256)

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 10% 10% 10% 10% 10% 10% 10% 10% 10%
CS Dividends 46.210 48.058 43.233 42.023 43,704 45.452 47.270 49.161 60.462 425.571

PNG CS Dividends 4.593 4,776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 42.295

PNG CS Dividends 4.593 4.776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 42.295
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equi ty - - - - - - - - - 35.660-- -- -- -- -- -- --- --- -- --

PNG Net Cash Flow 4.593 4.776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 6.635
Real PNG Net Cash Flow 2.896 2.896 2.505 2.342 2.342 2.342 2.342 2.342 2,769 (10.256)

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common stock 10% 10% 10% 10% 10% 10% 10% 10% 10%
CS Dividends 46.210 48.058 43.233 42.023 43.704 45.452 47.270 49.161 60.462 425.571

Gasprom CS Dividends 4.593 4.776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 42.295

Gasprom CS Dividends 4.593 4.776 4.297 4.176 4.343 4.517 4.698 4.886 6.009 42.295
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - 35.660-- -- -- -- -- -- -- --- -- --

Gasprom Net Cash Flow 4.593 4.776 4.297 4.176 4.343 4,517 4.698 4.886 6.009 6.635
Real Gasprom Net Cash Flow 2.896 2.896 2.505 2.342 2.342 2.342 2.342 2.342 2,769 (10.256)

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 70% 70% 70% 70% 70% 70% 70% 70% 70%
CS Dividends 46.210 48.058 43.233 42.023 43.704 45.452 47.270 49.161 60.462 425.571

Foreign CS Dividends 32.432 33.729 30.343 29.493 30.673 31.900 33.176 34.503 42.435 298.685

Foreign CS Dividends 32.432 33.729 30.343 29.493 30.673 31.900 33.176 34,503 42.435 298.685
Less: Forei~n Equity - - - - - - - - - 106.979
Less: Additlonal Equity Investment - - - - - - - - - 144.847-- -- -- -- -- -- -- --- -- --

Foreign Net Cash Flow 32.432 33.729 30,343 29,493 30.673 31.900 33.176 34,503 42.435 46.859
Real Foreign Cash Flow 20.455 20.455 17.693 16,536 16,536 16.536 16.536 16,536 19.555 (53.658)

Foreign Real Return on Equity..-
N • • Bechtel Financ~ervices, Inc.
CO
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results • Page 1

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM!yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($!Ton)
NGL Export Price ($!Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($!MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
--------- -- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

84.82 Domestic Gas Price ($!MCM) 17.09
180.00 Export Gas Price ($!MCM) 90.00

% Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP-- --
Dry Gas In-Russia Costs ($/MCM) - 40.00

382 Dry Gas Export Costs 32.00
19,432 NGL In-Russia Costs ($!Ton) 1.94 36.55

985 NGL Pipeline Costs 43.52 43.52
1,364 518 NGL Port Loading Charge 1.62

10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
---- -- --
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,841 22,263 11,638 43,742
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839---- ----

92.026 266,627 162,829 521,481
== ==

45
45

WB!Other Loan

70%
420,859 420,875

8.15%
Jan 98 9.0
0.25%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $!MCM)
NGL Export Tariff ('93 $ITon)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

12.8%
5.5

34,192

9.9%
8.6

(13,150)

106%
139%

Actual

39,337
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1. 25
1.00
1.00
1.00

~

N
c.o
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~
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21 Jun 1994 4:1: REVISED CASE 1B.1: Wet Gas = $0; Ex, !d Tax; Domes tic NGL Pri ce @ +25% Page 1

SIBERIAN GAS PROCESSING PLANT

-::I
AnnuaL Sources and Uses of Funds During Construction

($US Thousands)
~

~ 1995 1996 1997 TotaL %
-- --- -- -- ---

SOURCES OF FUNDS $ %
-

WorLd Bank/Other Loan 68,887 207,777 144,195 420,859 70%
SIBNG Cash Equity - - - - - TotaL Debt 420,859 70%
PNG Cash Equity - - - - - Opera t i ng Cash 49,143 8%
Gasprom Cash Equity 4,921 11,132 5,819 21,871 4% Equity Requirement 131,226 22%
SIBNG Equity 4,921 11,132 5,819 21,871 4%
PNG Equi ty 4,921 11,132 5,819 21,871 4%
Foreign Equi ty 14,762 33,395 17,457 65,613 11% 601,228 100%
JV Operating Cash FLow - 22,258 26,885 49,143 8%

--- --- -- -- ---
TotaL Sources of Funds 98,411 296,824 205,993 601,228 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 420,859
USES OF FUNDS Standby FaciLity -
Gubkinsky GPP Expansion 314,821

Constr Loan Draws + Standby, Commitment 420,859 420,875
45,950 169,606 99,266 Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing PLant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering FaciLities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 22,263 11,638 43,742
Other owners Costs 8,281 - - 8,281
InitiaL Working CapitaL 3,000 - - 3,000

--- --- -- ---
CapitaL Costs 96,139 285,335 177,946 559,420 93%

Other Loan Interest 1,260 10,778 27,876 39,914
Other Loan Commitment Fees 1,011 711 171 1,894
Upfront Fees - - - -

--- --- -- -- ---
Financing Costs 2,272 11,489 28,047 41,808 7%

TotaL Uses of Funds 98,411 296,824 205,993 601,228 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- --
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

Equity Requirement
Equi ty for VAT

TotaL Equity

131 ,226
60,807
--
192,033

......
vJ
o • • BechteL Financ~ervices, Inc.



21 Jun 1994 4:1:. REVISED CASE lB.l: Wet Gas = $0; EX'. Tax; Domestic NGL Price @ +25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - 7.349 18.410 6.247
PNG Equity - 7.349 18.410 6.247
Gasprom Equity - 7.349 18.410 6.247
Foreign Equi ty - 22,046 55,229 18,741
Additional Equity

Total Equity - 44,092 110,458 37,483

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7.349 25.758 32.005 32,005 32.005 32,005 32.005 32.005 32,005 32,005 32,005 32,005
PNG Equity Holdings - 7,349 25.758 32.005 32.005 32.005 32.005 32.005 32,005 32.005 32.005 32,005 32.005
Gasprom Equity Holdings - 7,349 25,758 32,005 32,005 32.005 32,005 32.005 32,005 32.005 32,005 32.005 32,005
Foreign Equity Holdings - 22.046 77.275 96,016 96.016 96.016 96.016 96.016 96.016 96,016 96,016 96,016 96.016-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44.092 154.550 192.033 192,033 192.033 192,033 192.033 192,033 192.033 192.033 192.033 192.033

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - 17.313 19.087 26.084 32.767 34.830 32.974 47,693
Less: Equity Investment - 44.092 110.458 37.483-- -- -- --

Net Cash Flow - (44.092) (110.458) (37.483) - - 17,313 19.087 26.084 32.767 34,830 32.974 47.693
Cumulative - (44.092) (154.550) (192.033) (192.033) (192.033) (174,720) (155.632) (129,549) (96,782) (61,952) (28.977> 18,716

Real Net Cash Flow - (42.012) (102.380) (33,796) - - 14.369 15.232 20,015 24.176 24,710 22.493 31.283
Real Return on Equity 9.9%

-
~

W
~

~
,\,~

o Bechtel Financing Services. Inc.



21 Jun 1994 4:1: REVISED CASE 1B.1: Wet Gas = $0; EXI d Tax; Domestic NGL Price @ +25% Page 2

- SIBERIAN GASS PROCESSING PLANT
( Equi ty Returns
~

~
<Thousands)

-""" 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 17,313 19,087 26,084 32,767 34,830 32,974 47,693

SNGP CS Dividends - - - - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949

SNGP CS Dividends - - - - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 18,410 6,247

-- -- -- --
SNGP Net Cash Flow - (7,349) (18,410) (6,247> - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949
Real SNGP Net Cash Flow - (7,002) (17,063) (5,633) - - 2,395 2,539 3,336 4,029 4,118 3,749 5,214

SNGP Real Return on Equity 9.9%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 17,313 19,087 26,084 32,767 34,830 32,974 47,693

PNG CS Dividends - - - - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949

PNG CS Dividends - - - - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 18,410 6,247

-- -- -- --
PNG Net Cash Flow - (7,349) (18,410) (6,247> - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949
Real PNG Net Cash Flow - (7,002) (17,063) (5,633) - - 2,395 2,539 3,336 4,029 4,118 3,749 5,214

PNG Real Return on Equity 9.9%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 17,313 19,087 26,084 32,767 34,830 32,974 47,693

Gasprom CS Dividends - - - - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949

Gasprom CS Dividends - - - - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 18,410 6,247

-- -- -- --
Gasprom Net Cash Flow - (7,349) (18,410) (6,247) - - 2,886 3,181 4,347 5,461 5,805 5,496 7,949
Real Gasprom Net Cash Flow (7,002) (17,063) (5,633) - - 2,395 2,539 3,336 4,029 4,118 3,749 5,214

Gasprom Real Return on Equity 9.9%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50~. 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - - 17,313 19,087 26,084 32,767 34,830 32,974 47,693

Foreign CS Dividends - - - - - 8,657 9,544 13,042 16,383 17,415 16,487 23,847

Foreign CS Dividends - - - - - 8,657 9,544 13,042 16,383 17,415 16,487 23,847
Less: Foreign Equity - 22,046 55,229 18,741
Less: Additional Equity Investment - - - -

-- -- -- -- -- -- -- --- -- -- -- -- --
Foreign Net Cash Flow - (22,046) (55,229) (18,741> - - 8,657 9,544 13,042 16,383 17,415 16,487 23,847
Real Foreign Cash Flow - (21,006) (51,190> (16,898) - - 7,184 7,616 10,007 12,088 12,355 11,247 15,641

Foreign Real Return on Equity 9.9%
...... Bechtel Financ4illierVices, Inc•
W • •('\.)



21 Jun 1994 4:1:.. REVISED CASE 1B.1: Wet Gas = $D; EXI~ Tax; Domestic NGL Price @ +25% • Page 3

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
--

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 32,005
PNG Equity - - - - - - - - - 32,005
Gasprom Equity - - - - - - - - - 32,005
Foreign Equi ty - - - - - - - - - 96,016
Additional Equity - - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - 192,033

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 32,005 32,005 32,005 32,005 32,005 32,005 32,005 32,005 32,005
PNG Equity Holdings 32,005 32,005 32,005 32,005 32,005 32,005 32,005 32,005 32,005
Gasprom Equity Holdings 32,005 32,005 32,005 32,005 32,005 32,005 32,005 32,005 32,005
Foreign Equity Holdings 96,016 96,016 96,016 96,016 96,016 96,016 96,016 96,016 96,016

-- -- -- -- -- -- -- -- --
CS Equity Position 192,033 192,033 192,033 192,033 192,033 192,033 192,033 192,033 192,033

PROJECT RETURN ON EQUITY

CS Dividends 71,939 74,817 77,810 80,922 84,159 87,525 91,026 94,667 116,430 990,045
Less: Equity Investment - - - - - - - - - 192,033

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 71,939 74,817 77,810 80,922 84,159 87,525 91,026 94,667 116,430 798,012
Cumulative 90,655 165,472 243,282 324,204 408,363 495,888 586,915 681,582 798,012

Real Net Cash Flow 45,371 45,371 45,371 45,371 45,371 45,371 45,371 45,371 53,655 390,714
Real Return on Equity

-
~
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21 Jun 1994 4: 1. REVISED CASE 1B. 1: Wet Gas = $0; Ex, Jd Tax; Domestic NGL Price @ +25% Page 4

~
SIBERIAN GASS PROCESSING PLANT

Equi ty Returns

~
<Thousands)

Q 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 71,939 74,817 77,810 80,922 84,159 87,525 91,026 94,667 116,430 990,045

SNGP CS Dividends 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 165,007

SNGP CS Dividends 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 165,007
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 32,005

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 133,002
Real SNGP Net Cash Flow 7,562 7,562 7,562 7,562 7,562 7,562 7,562 7,562 8,942 65,119

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 71,939 74,817 77,810 80,922 84,159 87,525 91,026 94,667 116,430 990,045

PNG CS Dividends 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 165,007

PNG CS Dividends 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 165,007
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 32,005

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 133,002
Real PNG Net Cash Flow 7,562 7,562 7,562 7,562 7,562 7,562 7,562 7,562 8,942 65,119

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 71,939 74,817 77,810 80,922 84,159 87,525 91,026 94,667 116,430 990,045

Gasprom CS Dividends 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 165,007

Gasprom CS Dividends 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 165,007
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 32,005-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 11,990 12,470 12,968 13,487 14,026 14,588 15,171 15,778 19,405 133,002
Real Gasprom Net Cash Flow 7,562 7,562 7,562 7,562 7,562 7,562 7,562 7,562 8,942 65,119

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 71,939 74,817 77,810 80,922 84,159 87,525 91,026 94,667 116,430 990,045

Foreign CS Dividends 35,970 37,409 38,905 40,461 42,079 43,763 45,513 47,334 58,215 495,022

Foreign CS Dividends 35,970 37,409 38,905 40,461 42,079 43,763 45,513 47,334 58,215 495,022
Less: Forei~n Equity - - - - - - - - - 96,016
Less: Additlonal Equity Investment - - - - - - - --- -- -- -- -- -- -- -- -

Foreign Net Cash Flow 35,970 37,409 38,905 40,461 42,079 43,763 45,513 47,334 58,215 399,006
Real Foreign Cash Flow 22,686 22,686 22,686 22,686 22,686 22,686 22,686 22,686 26,827 195,357

Foreign Real Return on Equity
~

W • • Bechtel Financ~ervices, Inc.
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21 Jun 1994 4:5~~ REVISED CASE 1B. 1: Wet Gas = $0; EX~~ Tax; Domestic NGL

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Price @ -25% ~ Page 1

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --- --- --- --- --- ---
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,842 24,744 15,686 50,272
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,027 269,108 166,876 528,011

40.00
32.00

1. 94 36.55
43.52 43.52

1.62
15.10

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

50.89
108.00

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

DOM

17.09
90.00

100%

EXP

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

3.6%
10.2

(137277)

(2.7%)
17.2

(151854)

60%
74%

Actual

39,784
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

45
45

WB/Other Loan

70%
425,647 425,650

8.15%
Jan 98 9.0
0.25%

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

1.00
1.00
0.75
1.00
1.00
1.00

.- ---
W ~
CJl \~

~
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21 Jun 1994 4:52 REVISED CASE 1B.1: Wet Gas = $0; EX~ j Tax; Domestic NGL Price @ -25% Page 1

-::s SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

SOURCES OF FUNDS ~
($US Thousands)

1995 1996 1997 Total %
--- --- -- -- --

$ %
-

World Bank/Other Loan 68,897 209,558 147,193 425,647 70%
SIBNG Cash Equity - - - - - Total Debt 425,647 70%
PNG Cash Equ ity - - - - - Operating Cash 31,606 5%
Gasprom Cash Equity 4,921 12,372 7,843 25,136 4% Equity ReqUirement 150,814 25%
SIBNG Equity 4,921 12,372 7,843 25,136 4%
PNG Equity 4,921 12,372 7,843 25,136 4%
Foreign Equity 14,764 37,115 23,528 75,407 12% 608,067 100%
JV Operating Cash Flow - 15,580 16,026 31,606 5%--- --- -- --- --

Total Sources of Funds 98,424 299,368 210,275 608,067 100%
MEMORANDA WB/Other Loan

Loan Draws, Amount 425,647
USES OF FUNDS Standby Facility -

Constr Loan Draws + Standby, Commitment 425,647 425,650
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - corrmi tment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 24,744 15,686 50,272
Other OWners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000--- --- --- ---

Capital Costs 96,140 287,816 181,994 565,950 93%

Other Loan Interest 1,260 10,831 28,106 40,197
Other Loan Commitment Fees 1,023 721 176 1,920
Upfront Fees - -

--- --- --
Financing Costs 2,284 11,552 28,282 42,118 7%

Total Uses of Funds 98,424 299,368 210,275 608,067 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072

-- -- -- --
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

Equity Requirement
Equi ty for VAT

Total Equity

150,814
60,807

211,622

~

W
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21 Jun 1994 4:5<.. REVISED CASE lB.l: Wet Gas = $0; EX~~ Tax; Domestic NGL Price @ -25% • Page 1

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

EQUITY INVESTMENT

SNGP Equi ty - 7,349 19,650 8,271
NG Equi ty - 7,349 19,650 8,271
~asprom Equity - 7,349 19,650 8,271
Foreign Equi ty - 22,048 58,950 24,813
~dditional Equity - - - - 31,870 14,257 20,814 26,147 20,717 15,219 9,652 10,974 6,174

-- -- -- -- -- -- -- -- -- -- -- -- --
Total Equi ty - 44,096 117,900 49,626 31,870 14,257 20,814 26,147 20,717 15,219 9,652 10,974 6,174

:UMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 26,999 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270
PNG Equity Holdings - 7,349 26,999 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270
~asprom Equity Holdings - 7,349 26,999 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270 35,270
Foreign Equity Holdings - 22,048 80,998 105,811 137,681 151,938 172,751 198,898 219,614 234,834 244,486 255,460 261,634

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,096 161,996 211,622 243,492 257,749 278,562 304,709 325,425 340,645 350,297 361,271 367,445

PROJECT RETURN ON EQUITY

:S Dividends
_ess: Equity Investment - 44,096 117,900 49,626 31,870 14,257 20,814 26,147 20,717 15,219 9,652 10,974 6,174

-- -- -- -- -- -- -- -- -- -- -- -- --
Net Cash Flow (44,096) (117,900) (49,626) (31,870) (14,257) (20,814) (26,147) (20,717) (15,219) (9,652) (10,974) (6,174)
Cumulative - (44,096) (161,996) (211,622) (243,492) (257,749) (278,562) (304,709) (325,425) (340,645) (350,297> (361,271) (367,445)

~eal Net Cash Flow - (42,016) (109,278) (44,744) (27,952) (12,164) (17,274) (20,865) (15,896) (11,229) (6,847> (7,486) (4,049)
~eal Return on Equity (2.7%)

.......
W
--'

~
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\S' Bechtel Financing Services, Inc.
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REVISED CASE lB.l: Wet Gas = $0; Expected Tax; Capital Cost @ +25%

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

KEY RESULTS SUMMARY
Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- ---
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

54,625 196,875 112,875 364,375
- - - -

22,375 67,125 50,250 139,750
550 1,613 1,213 3,375

12,218 28,918 15,723 56,859
10,000 - - 10,000
11,633 39.842 24,651 76,125
2,839 - - 2,839-- -- ----

114,240 334,372 204,711 653,323

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGl Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Ut il ity Cos t
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGl Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

100%

DOM EXP- -
40.00
32.00

1. 94 36.55
43.52 43.52

1.62
15.10

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGl Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
o&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

10.9%
6.1

(6,057>

7.4%
9.8

(53,945)

95%
127%

Actual

49,266
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL OATA

•

nays Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment
Commitment Fees %
Upfront Fee % •
O~ Fin Fees & Costs

(.oJ .

ex;

Period

(%, Amt)

45
45

WB/Other loan

70%
527,091 527,091

8.15%
Jan 98 9.0
0.25%

** Unti l 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

o&M Cost
Gas Price
NGl Price
Capita l Cos t
Transport Cos t
Wet Gas Price

1.00
1.00
1.00
1.25
1.00
1.00

•
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1 Jul 1994 5:16 PM REVISED CASE lB.l: Wet Gas = $0; Expected Tax; Capital Cost @ +25% Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
- -- -- -- --

SOURCES OF FUNDS $ %
-

~orld Bank/Other Loan 85,528 260,469 181,094 527,091 70%
SIBNG Cash Equity - - - - - Total Debt 527,091 70%

NG Cash Equity - - - - - Operating Cash 55,319 7%
,asprom Cash Equity 6,109 14,459 7,861 28,429 4% Equity Requirement 170,577 23%
SIBNG Equity 6,109 14,459 7,861 28,429 4% ---

NG Equi ty 6,109 14,459 7,861 28,429 4%
·oreign Equi ty 18,327 43,377 23,584 85,288 11% 752,987 100%
JV Operating Cash Flow - 24,876 30,444 55,319 7%

-- -- -- -- --
Total Sources of Funds 122,183 372,098 258,706 752,987 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 527,091
JSES OF FUNDS Standby Facility -

Constr Loan Draws + Standby, Commitment 527,091 527,091
,ubkinsky GPP Expansion 57,437 212,007 124,083 393,526 Constr Loan Int Rate 8.15%
"arasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
~as Gathering Systems Cost 23,525 72,206 55,351 151,082 Upfront Fee Rate
letering Facil ities Costs 578 1,734 1,336 3,648 Other Financing Fees (%, Amt)
:nfrastructure Costs 12,231 42,892 27,115 82,239 Repayment Period 9.0
:ontributed Assets 12,218 28,918 15,723 56,859
3ther Owners Costs 10,351 - - 10,351
:nitial Working Capital 3,000 - - 3,000-- -- -- --

Capital Costs 119,341 357,757 223,608 700,706 93%

Jther Loan Interest 1,575 13,449 34,883 49,907
Jther Loan Commitment Fees 1,267 892 215 2,374
Jpfront Fees - - --- -- --

Financing Costs 2,842 14,341 35,099 52,281 7%

"otal Uses of Funds 122,183 372,098 258,706 752,987 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

'AT TAX FUNDING

'AT Tax
'AT Recovery Expressed in $' s

Net VAT Payment

NG Cash Equity for VAT
SNGP Cash Equity for VAT
~asprom Cash Equity for VAT
·oreign Equity for VAT

Cash Equity for VAT

18,754 65,768 41,577 126,099
543 11,182 38,365 50,090-- -- -- --

18,211 54,586 3,212 76,009

3,035 9,098 535 12,668
3,035 9,098 535 12,668
3,035 9,098 535 12,668
9,105 27,293 1,606 38,005-- -- -- --

18,211 54,586 3,212 76,009

Equity Requirement
Equi ty for VAT

Total Equity

170,577
76,009--

246,586

~

0..>
W :3
~
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

~ (Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equity - 9.144 23.557 8.397
PNG Equity - 9.144 23.557 8.397
Gasprom Equi ty - 9.144 23.557 8.397
foreign Equity - 27.433 70.670 25.190
Additional Equity - - - - 4.507-- -- -- -- --

Total Equi ty - 54,866 141,340 50.380 4,507

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 9,144 32,701 41,098 41,098 41.098 41.098 41,098 41.098 41.098 41,098 41,098 41,098
PNG Equity Holdings - 9,144 32,701 41,098 41,098 41,098 41,098 41.098 41,098 41,098 41,098 41.098 41.098
Gasprom Equity Holdings - 9,144 32,701 41.098 41.098 41,098 41,098 41.098 41,098 41,098 41.098 41.098 41,098
foreign Equity Holdings - 27,433 98.103 123,293 127.800 127.800 127.800 127.800 127.800 127,800 127,800 127.800 127.800-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity position - 54.866 196.206 246,586 251,093 251,093 251,093 251,093 251.093 251.093 251.093 251,093 251,093

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - - 4.892 20.413 28,853 32,515 29.728 65,635
Less: Equity Investment - 54,866 141.340 50.380 4,507-- -- -- --

Net Cash flow - (54,866) (141,340) (50,380) (4,507> - - 4,892 20,413 28,853 32.515 29.728 65,635
Cumulative - (54,866) (196,206) (246,586) (251,093) (251,093) (251,093) (246,201> (225,788) (196,936) (164,421) (134.693) (69,058)

Real Net Cash Flow - (52,277) (131.004) (45,424) (3,953) - - 3,904 15,663 21.288 23,067 20,279 43,051
Real Return on Equity 7.4%

I-'
.c-...
o • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
--

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - 4,892 20,413 28,853 32,515 29,728 65,635

SNGP CS Dividends - - - - - - 801 3,341 4,722 5,322 4,866 10,743

SNGP CS Dividends - - - - - - 801 3,341 4,722 5,322 4,866 10,743
Plus: SNGP NGL Pipeline Marginal Profit - - - -
less: SNGP Equity - 9,144 23,557 8,397-- -- -- --

SNGP Net Cash Flow - (9,144) (23,557> (8,397> - - - 801 3,341 4,722 5,322 4,866 10,743
Real SNGP Net Cash Flow - (8,713) (21,834) (7,571l - - - 639 2,564 3,484 3,775 3,319 7,046

SNGP Real Return on Equity 7.4%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - 4,892 20,413 28,853 32,515 29,728 65,635

PNG CS Dividends - - - - - - 801 3,341 4,722 5,322 4,866 10,743

PNG CS Dividends - - - - - - 801 3,341 4,722 5,322 4,866 10,743
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 9,144 23,557 8,397-- -- -- --

PNG Net Cash Flow - (9,144) (23,557> (8,397> - - - 801 3,341 4,722 5,322 4,866 10,743
Real PNG Net Cash Flow - (8,713) (21,834) (7,571l - - - 639 2,564 3,484 3,775 3,319 7,046

PNG Real Return on Equity 7.4%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - 4,892 20,413 28,853 32,515 29,728 65,635

Gasprom CS Dividends - - - - - - 801 3,341 4,722 5,322 4,866 10,743

Gasprom CS Dividends - - - - - - 801 3,341 4,722 5,322 4,866 10,743
Plus: Gasprom Transport Marginal Profit - - - -
less: Gasprom Equity - 9,144 23,557 8,397-- -- -- --

Gasprom Net Cash Flow - (9,144) (23,557> (8,397> - - - 801 3,341 4,722 5,322 4,866 10,743
Real Gasprom Net Cash Flow - (8,713) (21,834) (7,571) - - - 639 2,564 3,484 3,775 3,319 7,046

Gasprom Real Return on Equity 7.4%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 51% 51% 51% 51% 51% 51% 51% 51% 51%
CS Dividends - - - - - - - 4,892 20,413 28,853 32,515 29,728 65,635

Foreign CS Dividends - - - - - - 2,490 10,389 14,685 16,549 15,131 33,407

Foreign CS Dividends - - - - - - 2,490 10,389 14,685 16,549 15,131 33,407
Less: Forei9n Equity - 27,433 70,670 25,190 -
less: AdditIonal Equity Investment - - - - 4,507

-- -- -- -- --
Foreign Net Cash Flow - ..- - (27,433) (70,670) (25,190) (4,507> - - 2,490 10,389 14,685 16,549 15,131 33,407
Real Foreign Cash Flow ~ A - (26,139) (65,502) (22,712) (3,953) - - 1,987 7,972 10,835 11,741 10,322 21,912

Foreign Real Return on EqUit~~~ 7.4%
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11 Jul 1994 5:16 PM ~ REVISED CASE lB.1: ~et Gas = $0; Expected Tax; Capital Cost ~ +25~
Page 3

SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

--
EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 41,098

PNG Equity - - - - - - - - - 41,098

Gasprom Equ i ty - - - - - - - - - 41,098

Foreign Equi ty - - - - - - - - - 123,293

Additional Equity - - - - - - - - - 4,507

-- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 251,093

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 41,098 41,098 41,098 41,098 41,098 41,098 41,098 41,098 41,098

PNG Equity Holdings 41,098 41,098 41,098 41,098 41,098 41,098 41,098 4',098 41,098

Gasprom Equity Holdings 41,098 41,098 41,098 41,098 41,098 41,098 41,098 41,098 41,098

Foreign Equity Holdings 127,800 127,800 127,800 127,800 127,800 127,800 127,800 127,800 127,800

-- -- -- -- -- -- -- -- --
CS Equity Position 251,093 251,093 251,093 251,093 251,093 251,093 251,093 251,093 251,093

PROJECT RETURN ON EQUITY

CS Dividends 84,020 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,052,489

Less: Equity Investment - - - - - - - - - 251,093

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 84,020 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 801,396

Cumulative 14,962 98,143 184,651 274,620 368,187 465,497 566,700 671,950 801,396

Real Net Cash Flow 52,990 50,443 50,443 50,443 50,443 50,443 50,443 50,443 59,653 360,341

Real Return on Equity

"
~

N • • •
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SIBERIAN GAS PROCESSING PLANT
Equity Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -

SNGP RETURNS

SNGP Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 84,020 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,052,489

SNGP CS Dividends 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 172,266

SNGP CS Dividends 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 172,266
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 41,098

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 131,169
Real SNGP Net Cash Flow 8,673 8,256 8,256 8,256 8,256 8,256 8,256 8,256 9,764 58,942

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 84,020 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,052,489

PNG CS Dividends 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 172,266

PNG CS Dividends 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 172,266
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 41,098-- -- -- -- -- -- -- -- -- --

PNG Net Cash Flow 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 131,169
Real PNG Net Cash Flow 8,673 8,256 8,256 8,256 8,256 8,256 8,256 8,256 9,764 58,942

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 84,020 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,052,489

Gasprom CS Dividends 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 172,266

Gasprom CS Dividends 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 172,266
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 41,098

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 13,752 13,615 14,159 14,726 15,315 15,927 16,564 17,227 21,187 131,169
Real Gasprom Net Cash Flow 8,673 8,256 8,256 8,256 8,256 8,256 8,256 8,256 9,764 58,942

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

foreign Share of Common Stock 51% 51% 51% 51% 51% 51% 51% 51% 51%
CS Oividends 84,020 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,052,489

Foreign CS Dividends 42,764 42,337 44,031 45,792 47,623 49,528 51,510 53,570 65,885 535,691

Foreign CS Dividends 42,764 42,337 44,031 45,792 47,623 49,528 51,510 53,570 65,885 535,691
less: Forei$n Equity - - - - - - - - - 123,293
Less: Additlonal Equity Investment - - - - - - - - - 4,507- -- -- -- -- -- -- -- -- -- --

Foreign Net Cash flow ~ ..... 42,764 42,337 44,031 45,792 47,623 49,528 51,510 53,570 65,885 407,891
Real Foreign Cash Flow V~ A 26,971 25,674 25,674 25,674 25,674 25,674 25,674 25,674 30,362 183,516

Foreign Real Return on Equity f W
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REVISED CASE lB.l: Wet Gas = $0; Expected Tax; Capital Cost @ -25%

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

TIMING DATA

cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Ut il ity Cos t
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee % •
Other Fin Fees & Costs (%, Amt)

45
45

WB/Other Loan

70%
312,471 312,472

8.15%
Jan 98 9.0
0.25% '

A
~ •

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
o&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

o&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

20.4%
3.6

153,782

20.9%
3.7

86,107

151%
190%

Actual

29,206
100%
3.0%

Jan 96
32.001.
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.81.
2.81.
2.8%
2.8%

1.00
1.00
1.00
0.75
1.00
1.00

•
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %-- -- -- -- --
SOURCES OF FUNDS $ %

World Bank/Other Loan 52.243 154.283 105.946 312.471 70%
SIBNG Cash Equity - - - - - Total Debt 312.471 70%
PNG Cash Equity - - - - - Operating Cash 50.864 11%
Gasprom Cash Equity 3,732 7.245 2.865 13.842 3% Equity Requirement 83.052 19%
SIBNG Equi ty 3.732 7.245 2.865 13.842 3%
PNG Equi ty 3.732 7.245 2.865 13.842 3%
Foreign Equi ty 11.195 21.736 8.595 41.526 9% 446.387 100%
JV Operating Cash Flow - 22.648 28.216 50.864 11%

-- -- -- -- --
Total Sources of Funds 74.632 220.404 151.351 446.387 100%

MEMORANDA WB/Other Loan

Loan Draws. Amount 312.471
USES OF FUNDS Standby Fac it i ty -
Gubkinsky GPP Expansion

Constr loan Draws + Standby. Commitment 312.471 312,472
34.462 127.204 74.450 236.116 Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 14,115 43.323 33.211 90.649 Upfront Fee Rate
Metering Facilities Costs 347 1.041 801 2.189 Other Financing Fees (%. Amt)
Infrastructure Costs 7,339 25,735 16.269 49.343 Repayment Period 9.0
Contributed Assets 7,463 14,491 5.730 27.684
other owners Costs 6.211 - - 6.211
Initial Working Capital 3.000 - - 3,000

-- -- -- --
Capital Costs 72.937 211,795 130.461 415.192 93%

Other Loan Interest 945 8,084 20.766 29.794
Other Loan Commitment Fees 751 525 125 1.401
Upfront Fees

-- -- -- -- --
Financing Costs 1.696 8.609 20.891 31.195 7%

Total Uses of Funds 74.632 220,404 151.351 446,387 100%

** NOTE; ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 11.253 39.461 24.946 75.659
VAT Recovery Expressed in $'s 326 6,709 23.019 30.054

-- -- -- --
Net VAT Payment 10.927 32.752 1.927 45.606

PNG Cash Equity for VAT 1,821 5,459 321 7,601
SNGP Cash Equity for VAT 1,821 5,459 321 7.601
Gasprom Cash Equity for VAT 1,821 5,459 321 7.601
Foreign Equity for VAT 5.463 16.376 964 22,803

-- -- -- --
Cash Equity for VAT 10.927 32,752 1,927 45,606

-----~ ~.r::. V~c..rt
--S-

Equity Requirement
Equi ty for VAT

Total Equity

83,052
45,606
---
128,657
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~ SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- --
EQUITY INVESTMENT

SNGP Equity - 5.553 12.704 3.186
PNG Equi ty - 5.553 12,704 3.186
Gasprom EquHy - 5.553 12,704 3,186
Foreign Equi ty - 16,658 38.112 9.558
Additional Equity - - - -

-- -- -- --
Total Equi ty - 33.316 76.225 19.116

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 5,553 18.257 21,443 21,443 21.443 21,443 21,443 21,443 21.443 21,443 21.443 21,443
PNG Equity Holdings - 5,553 18,257 21,443 21,443 21,443 21.443 21.443 21,443 21,443 21,443 21,443 21,443
Gasprom Equity Holdings - 5,553 18,257 21.443 21,443 21,443 21,443 21,443 21,443 21.443 21.443 21,443 21,443
Foreign Equity Holdings - 16,658 54,770 64.329 64.329 64,329 64.329 64,329 64,329 64.329 64,329 64.329 64,329-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 33,316 109.541 128,657 128,657 128.657 128,657 128,657 128,657 128,657 128,657 128.657 128.657

PROJECT RETURN ON EQUITY

CS Dividends - - - - 548 51.600 45,962 41,629 44,402 46.633 45,233 37.966 59,609
Less: Equity Investment - 33,316 76.225 19.116-- -- -- --

Net Cash Flow - (33,316) (76.225) (19,116) 548 51,600 45,962 41.629 44,402 46,633 45.233 37.966 59,609
Cumulative - (33,316) (109,541) (128,657) (128.109) (76,508) (30.546) 11.083 55,485 102.118 147,351 185.317 244.926

Real Net Cash Flow - (31.744) (70,650) (17,236) 481 44,024 38,146 33.221 34,071 34,407 32,090 25.899 39,098
Real Return on Equity 20.9%

~

~

\::':l • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17~ 17% 17~ 17% 17%
CS Dividends - - - - 548 51,600 45,962 41,629 44,402 46,633 45,233 37,966 59,609

SNGP CS Dividends - - - 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935

SNGP CS Dividends - - - 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 5,553 12,704 3,186-- -- -- --

SNGP Net Cash Flow - (5,553) (12,704) (3,186) 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935
Real SNGP Net Cash Flow - (5,291> (11,775) (2,873) 80 7,337 6,358 5,537 5,678 5,734 5,348 4,316 6,516

SNGP Real Return on Equity 20.9%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 548 51,600 45,962 41,629 44,402 46,633 45,233 37,966 59,609

PNG CS Dividends - - - 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935

PNG CS Dividends - - - 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 5,553 12,704 3,186-- -- -- --

PNG Net Cash Flow - (5,553) (12,704) (3,186) 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935
Real PNG Net Cash Flow - (5,291> (11,775) (2,873) 80 7,337 6,358 5,537 5,678 5,734 5,348 4,316 6,516

PNG Real Return on Equity 20.9%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17~ 17%
CS Dividends - - - - 548 51,600 45,962 41,629 44,402 46,633 45,233 37,966 59,609

Gasprom CS Dividends - - - 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935

Gasprom CS Dividends - - - 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 5,553 12,704 3,186-- -- -- --

Gasprom Net Cash Flow - (5,553) (12,704) (3,186) 91 8,600 7,660 6,938 7,400 7,772 7,539 6,328 9,935
Real Gasprom Net Cash Flow - (5,291> (11,775) (2,873) 80 7,337 6,358 5,537 5,678 5,734 5,348 4,316 6,516

Gasprom Real Return on Equity 20.9%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - 548 51,600 45,962 41,629 44,402 46,633 45,233 37,966 59,609

Foreign CS Dividends - - - 274 25,800 22,981 20,815 22,201 23,317 22,616 18,983 29,804

Foreign CS Dividends - - - 274 25,800 22,981 20,815 22,201 23,317 22,616 18,983 29,804
Less: Forei~n Equity - 16,658 38,112 9,558
Less: Additl0nal Equity Investment

~- (16,658) (38,112) (9,558) 25,800 22,981Foreign Net Cash Flow ~~ - 274 20,815 22,201 23,317 22,616 18,983 29,804
Real Foreign Cash Flow ~ - (15,872) (35,325) (8,618) 240 22,012 19,073 16,610 17,035 17,203 16,045 12,949 19,549......,

Foreign Real Return on Equity ~ 20.9%
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- --
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 21.443
PNG Equity - - - - - - - - - 21.443
Gasprom Equity - - - - - - - - - 21.443
ForeiQn Equity - - - - - - - - - 64.329
AdditIonal Equity - - - - - - - - --- -- -- -- -- -- -- -- -- -

Total Equity - - - - - - - - - 128.657

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 21.443 21.443 21.443 21.443 21.443 21,443 21.443 21.443 21.443
PNG Equity Holdings 21.443 21.443 21.443 21,443 21.443 21.443 21.443 21.443 21.443
Gasprom Equity Holdings 21.443 21.443 21.443 21.443 21.443 21,443 21.443 21.443 21.443
Foreign Equity Holdings 64.329 64.329 64.329 64.329 64,329 64.329 64.329 64.329 64.329-- -- -- -- -- -- -- -- --

CS Equity Position 128,657 128.657 128.657 128,657 128.657 128,657 128.657 128.657 128.657

PROJECT RETURN ON EQUITY

CS Dividends 79.982 83.181 86.508 89,969 93.567 97.310 101.203 105.251 129,446 1.240.000
Less: Equity Investment - - - - - - - - - 128.657-- -- -- -- -- -- -- -- -- --

Net Cash Flow 79.982 83,181 86.508 89,969 93.567 97,310 101,203 105.251 129.446 1,111,342
Cumulative 324,908 408,089 494.597 584,566 678.133 775.443 876,646 981,896 1.111.342

Real Net Cash Flow 50.443 50,443 50.443 50,443 50,443 50.443 50.443 50.443 59.653 625.006
Real Return on Equity

.....
~

CO • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83.181 86,508 89,969 93,567 97.310 101.203 105,251 129,446 1,240,000

SNGP CS Dividends 13,330 13.864 14.418 14,995 15.595 16,218 16.867 17.542 21,574 206,667

SNGP CS Dividends 13.330 13,864 14,418 14,995 15,595 16.218 16,867 17,542 21.574 206,667
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 21,443-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 13,330 13,864 14,418 14,995 15.595 16.218 16,867 17,542 21,574 185,224
Real SNGP Net Cash Flow 8,407 8,407 8,407 8.407 8,407 8,407 8,407 8,407 9,942 104.168

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83,181 86,508 89,969 93.567 97.310 101,203 105,251 129.446 1.240.000

PNG CS Dividends 13,330 13,864 14,418 14.995 15,595 16,218 16,867 17,542 21,574 206,667

PNG CS Dividends 13.330 13.864 14,418 14,995 15,595 16,218 16,867 17.542 21.574 206.667
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 21,443

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 13,330 13,864 14,418 14,995 15.595 16.218 16,867 17,542 21,574 185,224
Real PNG Net Cash Flow 8,407 8,407 8,407 8,407 8,407 8.407 8.407 8,407 9,942 104,168

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83.181 86.508 89,969 93.567 97.310 101.203 105.251 129.446 1.240.000

Gasprom CS Dividends 13,330 13,864 14,418 14,995 15.595 16.218 16.867 17,542 21.574 206,667

Gasprom CS Dividends 13.330 13.864 14.418 14,995 15.595 16,218 16,867 17,542 21.574 206.667
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 21,443-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 13.330 13.864 14.418 14,995 15.595 16,218 16,867 17,542 21,574 185.224
Real Gasprom Net Cash Flow 8.407 8.407 8,407 8.407 8.407 8,407 8.407 8.407 9.942 104.168

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 79.982 83.181 86,508 89,969 93.567 97.310 101,203 105.251 129.446 1.240,000

Foreign CS Dividends 39,991 41.591 43,254 44,984 46,784 48,655 50,601 52.625 64.723 620.000

Foreign CS Dividends 39.991 41,591 43,254 44,984 46.784 48.655 50.601 52.625 64,723 620,000
Less: Forei~n Equity ---' - - - - - - - - - 64,329
Less: AdditIonal Equity Investment~

Foreign Net Cash Flow '-~ 39,991 41.591 43,254 44,984 46,784 48,655 50,601 52,625 64.723 555.671
Real Foreign Cash Flow A~ 25,222 25,222 25.222 25,222 25,222 25,222 25,222 25,222 29,827 312,503

Foreign Real Return on Equity c.D
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TIMING !;lATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- -- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% % Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 40.00
478 Dry Gas Export Costs 32.00

24,290 NGL In-Russia Costs ($/Ton) 1.94 36.55
1,231 NGL Pipeline Costs 43.52 43.52
1,705 648 NGL Port Loading Charge 1.62

12,668 NGL Shipping Cost 15.10

1995 1996 1997 Total
-- ---- --
43,700 157, 500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,841 22,691 11,965 44,498
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- -- --
92,026 267,055 163,156 522,237
= ==

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
D&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

12.6%
5.5

30,310

9.6%
8.8

(17,194)

104%
138%

Actual

39,389
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

•

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)
..-
CP
a

45
45

WB/Other Loan

70%
421,419421,420

8.15%
Jan 98 9.0
0.25%

•

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

1.25
1.00
1.00
1.00
1.00
1.00

Bechtel Financ~rvices, Inc.
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %-- -- -- -- --
SOURCES OF FUNDS $ %

-
World Bank/Other Loan 68,888 208,084 144,447 421,419 70%
SIBNG Cash Equity - - - - - Total Debt 421,419 70%
PNG Cash Equi ty - - - - Operating Cash 47,114 8%
Gasprom Cash Equity 4,921 11,346 5,983 22,249 4% Equity Requirement 133,494 22%
SIBNG Equi ty 4,921 11,346 5,983 22,249 4%
PNG Equity 4,921 11,346 5,983 22,249 4%
Foreign Equi ty 14,762 34,037 17,948 66,747 11% 602,027 100%
JV Operating Cash Flow - 21,105 26,010 47,114 8%

-- -- -- -- --
Total Sources of Funds 98,412 297,262 206,353 602,027 100%

MEMORANDA ~B/Other Loan

Loan Draws, Amount 421,419
USES OF FUNDS Standby Facility -

Constr Loan Draws + Standby, Commitment 421,419 421,420
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amtl
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 22,691 11,965 44,498
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- --- -- ---
Capi ta l Costs 96,139 285,763 178,273 560,175 93%

Other Loan Interest 1,260 10,787 27,908 39,955
Other Loan Commitment Fees 1,013 712 172 1,896
Upfront Fees - --- --- -

Financing Costs 2,273 11,499 28,079 41,852 7%

Total Uses of Funds 98,412 297,262 206,353 602,027 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 133,494

VAT Tax 15,003 52,614 33,262 100,879 Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 194,301
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for· VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

..
Ul
l--" ~

D
Bechtel Financing Services, Inc.
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~- SIBERIAN GASS PROCESSING PLANT

Equi ty Returns

:F~ (Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equi ty - 7,349 18,624 6,411
PNG Equity - 7,349 18,624 6,411
Gasprom Equ ity - 7,349 18,624 6,411
Foreign Equi ty - 22,046 55,871 19,233
Additional Equity

Total Equity - 44,092 111,743 38,466

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 25,973 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384
PNG Equity Holdings - 7,349 25,973 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384
Gasprom Equity Holdings - 7,349 25,973 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384
Foreign Equity Holdings - 22,046 77,918 97,151 97,151 97,151 97,151 97,151 97,151 97,151 97,151 97,151 97,151

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,092 155,835 194,301 194,301 194,301 194,301 194,301 194,301 194,301 194,301 194,301 194,301

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - 14,416 18,138 25,105 31,929 33,958 32,061 48,448
Less: Equity Investment - 44,092 111,743 38,466

-- -- -- --
Net Cash Flow - (44,092) (111,743) (38,466) - - 14,416 18,138 25,105 31,929 33,958 32,061 48,448
Cumulative - (44,092) (155,835) (194,301> (194,301> (194,301> (179,885) (161,747> (136,642) (104,713) (70,755) (38,694) 9,754

Real Net Cash Flow - (42,012) (103,571> (34,682) - - 11,965 14,475 19,263 23,557 24,091 21,871 31,778
Real Return on Equity 9.6%

~

c..n
N • • Bechtel F"""'4iiIl"V;"'. Inc.
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 14,416 18,138 25,105 31,929 33,958 32,061 48,448

SNGP CS Dividends - - - - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075

SNGP CS Dividends - - - - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075
Plus: SNGP NGL Pipeline Marginal Profit - - -
Less: SNGP Equity - 7,349 18,624 6,411

-- -- -- --
SNGP Net Cash Flow - (7,349) (18,624) (6,411> - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075
Real SNGP Net Cash Flow - (7,002) (17,262) (5,780) - - 1,994 2,412 3,211 3,926 4,015 3,645 5,296

SNGP Real Return on Equity 9.6%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 14,416 18,138 25,105 31,929 33,958 32,061 48,448

PNG CS Dividends - - - - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075

PNG CS Dividends - - - - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 18,624 6,411

-- -- -- --
PNG Net Cash Flow - (7,349) (18,624) (6,411> - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075
Real PNG Net Cash Flow - (7,002) (17,262) (5,780) - - 1,994 2,412 3,211 3,926 4,015 3,645 5,296

PNG Real Return on Equity 9.6%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 14,416 18,138 25,105 31,929 33,958 32,061 48,448

Gasprom CS Dividends - - - - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075

Gasprom CS Dividends - - - - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 18,624 6,411

-- -- -- --
Gasprom Net Cash Flow - (7,349) (18,624) (6,411> - - 2,403 3,023 4,184 5,321 5,660 5,344 8,075
Real Gasprom Net Cash Flow - (7,002) (17,262) (5,780) - - 1,994 2,412 3,211 3,926 4,015 3,645 5,296

Gasprom Real Return on Equity 9.6%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 14,416 18,138 25,105 31,929 33,958 32,061 48,448

Foreign CS Dividends - - - - - 7,208 9,069 12,552 15,964 16,979 16,031 24,224

Foreign CS Dividends - - - - - 7,208 9,069 12,552 15,964 16,979 16,031 24,224
Less: Foreign Equity - 22,046 55,871 19,233
Less: Additional Equity Investment - - - -

-- -- -- -- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow - (22,046) (55,871) (19,233) - - 7,208 9,069 12,552 15,964 16,979 16,031 24,224
Real Foreign Cash Flow - (21,006) (51,786) (17,341> - - 5,982 7,237 9,632 11,779 12,046 10,935 15,889

Foreign Real Return on Equity 9.6%
...... Bechtel Financing Services, Inc.
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6 SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 32,384
PNG Equity - - - - - - - - - 32,384
Gasprom Equity - - - - - - - - - 32,384
Foreign Equi ty - - - - - - - - - 97,151
Additional Equity - - - - - - - - - --- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 194,301

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384
PNG Equity Holdings 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384
Gasprom Equity Holdings 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384 32,384
Foreign Equity Holdings 97,151 97,151 97,151 97,151 97,151 97,151 97,151 97,151 97,151

-- -- -- -- -- -- -- --- --
CS Equity Position 194,301 194,301 194,301 194,301 194,301 194,301 194,301 194,301 194,301

PROJECT RETURN ON EQUITY

CS Dividends 71,198 74,046 77,008 80,088 83,292 86,624 90,089 93,692 115,230 975,322
Less: Equity Investment - - - - - - - - - 194,301

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 71,198 74,046 77,008 80,088 83,292 86,624 90,089 93,692 115,230 781,021
Cumulative 80,952 154,998 232,006 312,095 395,387 482,010 572,099 665,791 781,021

Real Net Cash Flow 44,904 44,904 44,904 44,904 44,904 44,904 44,904 44,904 53,102 379,066
Real Return on Equity

l
UI
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SIBERIAN GASS PROCESSING PLANT
Equity Returns

!Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 TotaL
-- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 71,198 74,046 77,008 80,088 83,292 86,624 90,089 93,692 115,230 975,322

SNGP CS Dividends 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 162,554

SNGP CS Dividends 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 162,554
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 32,384-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 130,170
Real SNGP Net Cash Flow 7,484 7,484 7,484 7,484 7,484 7,484 7,484 7,484 8,850 63,178

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 71,198 74,046 77,008 80,088 83,292 86,624 90,089 93,692 115,230 975,322

PNG CS Dividends 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 162,554

PNG CS Dividends 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 162,554
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
less: PNG Equity - - - - - - - - - 32,384

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 130,170
Real PNG Net Cash Flow 7,484 7,484 7,484 7,484 7,484 7,484 7,484 7,484 8,850 63,178

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 71,198 74,046 77,008 80,088 83,292 86,624 90,089 93,692 115,230 975,322

Gasprom CS Dividends 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 162,554

Gasprom CS Dividends 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 162,554
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
less: Gasprom Equity - - - - - - - - - 32,384

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 11,866 12,341 12,835 13,348 13,882 14,437 15,015 15,615 19,205 130,170
Real Gasprom Net Cash Flow 7,484 7,484 7,484 7,484 7,484 7,484 7,484 7,484 8,850 63,178

Gasprom Real Return on EqUity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 71,198 74,046 77,008 80,088 83,292 86,624 90,089 93,692 115,230 975,322

Foreign CS Dividends 35,599 37,023 38,504 40,044 41,646 43,312 45,044 46,846 57,615 487,661

Foreign CS Dividends 35,599 37,023 38,504 40,044 41,646 43,312 45,044 46,846 57,615 487,661
less: Forei~n Equity - - - - - - - - - 97,151
less: AdditIonal Equity Investment - - - - - - -

-- -- -- -- -- -- -- --
Foreign Net Cash Flow 35,599 37,023 38,504 40,044 41,646 43,312 45,044 46,846 57,615 390,511
Real Foreign Cash Flow 22,452 22,452 22,452 22,452 22,452 22,452 22,452 22,452 26,551 189,533

Foreign Real Return on Equity

'-..
~

Bechtel Financing Services, Inc.
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Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capi tal Costs

KEY RESULTS SUMMARY

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Expected Tax; O&M @ -25%

16.7%
4.4

117,416

Page 1

15.5%
5.4

51,808

128%
164%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

0.4%

Actual

39,083
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Min Debt Service Coverage
Average Debt Service Coverage

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

v
Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

17.09
90.00

100%

DaM EXP- --
40.00
32.00

1. 94 36.55
43.52 43.52

1.62
15.10

REVISED CASE 1B.1: Wet Gas =

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

389 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
------------- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

287
14,574

739
1,023
7,601

1995

67.86
144.00

100%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,840 20,718 9,487 40,045
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,025 265,081 160,678 517,784

~....c;;
0\

ENGINEERING DATA

22 Jun 1994 4:0t

TIMING DATA

Cost Estimate Month
Financial Closing Month

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

WB/Other Loan 0.75
1.00
1.00
1.00
1.00
1.00

Bechtel Financ~ervices, Inc.

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

SENSITIVITY ANALYSIS FACTORS

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

•

45
45

70%
418,143 418,145

8.15%
Jan 98 9.0
0.25%

•
l
UI
en



22 Jun 1994 4:0(.. REVISED CASE lB.l: Wet Gas =~xpected Tax; O&M @ -25% • Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
- -- -- -- --

SOURCES OF FUNDS $ %-
World Bank/Other Loan 68,882 206,668 142,593 418,143 70%
SIBNG Cash Equity - - - - - Total Debt 418,143 70%
PNG Cash Equity - - - - - Operating Cash 59,069 10%
Gasprom Cash Equity 4,920 10,359 4,744 20,022 3% Equity Requirement 120,135 20%
SIBNG Equi ty 4,920 10,359 4,744 20,022 3% ---
PNG Equity 4,920 10,359 4,744 20,022 3%
Foreign Equi ty 14,760 31,076 14,231 60,067 10% 597,347 100%
JV Operating Cash Flow - 26,419 32,650 59,069 10%

-- -- -- -- --
Total Sources of Funds 98,403 295,239 203,705 597,347 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 418,143
USES OF FUNDS Standby Facility -
Gubkinsky GPP Expansion 169,606

Constr Loan Draws + Standby, Commitment 418,143 418,145
45,950 99,266 314,821 Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Faci lities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,840 20,718 9,487 40,045
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- --
Capital Costs 96,138 283,789 175,795 555,722 93%

Other Loan Interest 1,260 10,745 27,741 39,746
Other Loan Commitment Fees 1,005 705 169 1,878
Upfront Fees -

-- -
Financing Costs 2,265 11,450 27,910 41,625 7%

Total Uses of Funds 98,403 295,239 203,705 597,347 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 120,135

VAT Tax 15,003 52,614 33,262 100,879 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 180,942
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

,.....
Ul
-.J

--.........."

~

~
Bechtel Financing Services, Inc.



22 Jun 1994 4:0l. --::s REVISED CASE lB.l: Wet Gas = Expected Tax; O&M @ -25% Page 1

SIBERIAN GASS PROCESSING PLANT
_k Equity Returns

~
<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - 7,348 17,637 5,172
PNG Equi ty - 7,348 17,637 5,172
Gasprom Equity - 7,348 17,637 5,172
Foreign Equi ty 22,045 52,911 15,515
Additional Equity - -

-- -- --
Total Equity - 44,090 105,821 31,031

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 24,985 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157
PNG Equity Holdings - 7,348 24,985 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157
Gasprom Equity Holdings 7,348 24,985 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157
Foreign Equity Holdings - 22,045 74,956 90,471 90,471 90,471 90,471 90,471 90,471 90,471 90,471 90,471 90,471

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,090 149,911 180,942 180,942 180,942 180,942 180,942 180,942 180,942 180,942 180,942 180,942

PROJECT RETURN ON EQUITY

CS Dividends - - - - 31,385 42,287 39,105 45,661 50,822 50,966 33,919 62,205
Less: Equity Investment - 44,090 105,821 31,031

-- -- -- --
Net Cash Flow - (44,090) (105,821) (31,031> - 31,385 42,287 39,105 45,661 50,822 50,966 33,919 62,205
Cumulative - (44,090) (149,911> (180,942) (180,942) (149,557> (107,271> (68,166) (22,505) 28,317 79,283 113,202 175,407

Real Net Cash Flow - (42,010) (98,083) (27,978) - 26,777 35,095 31,206 35,037 37,497 36,157 23,138 40,801
Real Return on Equity 15,5%

......
Ul
CIJ • • Bechtel Financ~ervices, Inc.



22 Jun 1994 4:0t. REVISED CASE 1B.1: Wet Gas; ~pected Tax; O&M @ -25% • Page 2

SIBERIAN GASS PROCESSING PLANT
Equity Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 31,385 42,287 39,105 45,661 50,822 50,966 33,919 62,205

SNGP CS Dividends - - - - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367

SNGP CS Dividends - - - - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 17,637 5,172

-- -- -- --
SNGP Net Cash Flow - (7,348) (17,637> (5,172) - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367
Real SNGP Net Cash Flow - (7,002) (16,347> (4,663) - 4,463 5,849 5,201 5,840 6,250 6,026 3,856 6,800

SNGP Real Return on Equity 15.5%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 31,385 42,287 39,105 45,661 50,822 50,966 33,919 62,205

PNG CS Dividends - - - - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367

PNG CS Dividends - - - - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,348 17,637 5,172-- -- -- --

PNG Net Cash Flow (7,348) (17,637> (5,172) - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367
Real PNG Net Cash Flow - (7,002) <16,347> (4,663) 4,463 5,849 5,201 5,840 6,250 6,026 3,856 6,800

PNG Real Return on Equity 15.5%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 31,385 42,287 39,105 45,661 50,822 50,966 33,919 62,205

Gasprom CS Dividends - - - - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367

Gasprom CS Dividends - - - - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 17,637 5,172

-- -- -- --
Gasprom Net Cash Flow - (7,348) (17,637> (5,172) - 5,231 7,048 6,517 7,610 8,470 8,494 5,653 10,367
Real Gasprom Net Cash Flow - (7,002) (16,347> (4,663) - 4,463 5,849 5,201 5,840 6,250 6,026 3,856 6,800

Gasprom Real Return on Equity 15.5%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 31,385 42,287 39,105 45,661 50,822 50,966 33,919 62,205

Foreign CS Dividends - - - - 15,692 21,143 19,552 22,831 25,411 25,483 16,960 31,102

Foreign CS Dividends - - - - 15,692 21,143 19,552 22,831 25,411 25,483 16,960 31,102
Less: Foreign Equity - 22,045 52,911 15,515
Less: Additional Equity Investment - - - --- -- -- -- -- -- -- -- -- -- --

foreign Net Cash Flow - (22,045) (52,911> <15,515) - 15,692 21,143 19,552 22,831 25,411 25,483 16,960 31,102
Real Foreign Cash Flow (21,005) (49,041> (13,989) - 13,388 17,548 15,603 17,519 18,749 18,079 11,569 20,401

Foreign Real Return on Equity 15.5%

~
'---' Bechtel Financing Services, Inc.
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- --- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 30,157
PNG Equity - - - - - - - - - 30,157
Gasprom Equity - - - - - - - - - 30,157
Forei gn Equity - - - - - - - - - 90,471
Additional Equity

Total Equity - - - - - - - - 180,942

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157
PNG Equity Holdings 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157
Gasprom Equity Holdings 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157 30,157
Foreign Equity Holdings 90,471 90,471 90,471 90,471 90,471 90,471 90,471 90,471 90,471

-- -- -- -- -- -- -- --- --
CS Equity Position 180,942 180,942 180,942 180,942 180,942 180,942 180,942 180,942 180,942

PROJECT RETURN ON EQUITY

CS Dividends 88,765 92,316 96,009 99,849 103,843 107,997 112,317 116,809 143,661 1,317,915
Less: Equity Investment - - - - - - - - - 180,942-- -- -- -- -- -- -- --- -- --

Net Cash Flow 88,765 92,316 96,009 99,849 103,843 107,997 112,317 116,809 143,661 1,136,973
Cumulative 264,173 356,489 452,497 552,346 656,189 764,186 876,502 993 , 311 1, 136, 973

Real Net Cash Flow 55,983 55,983 55,983 55,983 55,983 55,983 55,983 55,983 66,204 611,707
Real Return on Equity

zt
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

!Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
:S Dividends 88,765 92,316 96,009 99,849 103,843 107,997 112,317 116,809 143,661 1,317,915

SNGP CS Dividends 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 219,652

SNGP CS Dividends 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 219,652
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 30,157

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 189,495
Real SNGP Net Cash Flow 9,331 9,331 9,331 9,331 9,331 9,331 9,331 9,331 11,034 101,951

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 88,765 92,316 96,009 99,849 103,843 107,997 112,317 116,809 143,661 1,317,915

PNG CS Dividends 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 219,652

PNG CS Dividends 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 219,652
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 30,157

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 189,495
Real PNG Net Cash Flow 9,331 9,331 9,331 9,331 9,331 9,331 9,331 9,331 11,034 101,951

PNG Real Return on Equity

3ASPROM RETURNS

3asprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
:S Dividends 88,765 92,316 96,009 99,849 103,843 107,997 112,317 116,809 143,661 1,317,915

Gasprom CS Dividends 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 219,652

3asprom CS Dividends 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 219,652
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 30,157

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 14,794 15,386 16,001 16,641 17,307 17,999 18,719 19,468 23,944 189,495
Real Gasprom Net Cash Flow 9,331 9,331 9,331 9,331 9,331 9,331 9,331 9,331 11,034 101,951

3asprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
:S Dividends 88,765 92,316 96,009 99,849 103,843 107,997 112,317 116,809 143,661 1,317,915

Foreign CS Dividends 44,383 46,158 48,004 49,924 51,921 53,998 56,158 58,405 71,831 658,957

Foreign CS Dividends 44,383 46,158 48,004 49,924 51,921 53,998 56,158 58,405 71,831 658,957
Less: Foreign Equity - - - - - - - - - 90,471
Less: Additional Equity Investment - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 44,383 46,158 48,004 49,924 51,921 53,998 56,158 58,405 71,831 568,486
Real Foreign Cash Flow 27,992 27,992 27,992 27,992 27,992 27,992 27,992 27,992 33,102 305,853

F~gn Real Return on Equity
OJ "-~

~ ~
Bechtel Financing Services, Inc.
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ENGINEERING DATA

Cost Estimate Month
Financial Closing Month

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

22 Jun 1994 4:54

TIMING DATA

-
~
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REVISED CASE 1B.1: Wet Gas = Expected Tax; O&M @ +50%

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct (93) @ 15.0%

Page 1

10.5%
6.3

<13.243)

Rated Capacity (BCM/yr)in 1996. 1998
Stream Factor
Operations PartiaL Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
ChemicaLs Cost
Utility Cost
Maintenance Cost
Labor Cost. Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering FaciLities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working CapitaL

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

45
45

ReaL Return on Equity
Leveraged Payback (Yrs)
NominaL NPV (Oct (93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash FLow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000. 4% thereafter
(aLL escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

6.7%
10.1

(51,207>

93%
124%

Actual

39.542
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

FINANCING DATA

%of Permanent Financing
Loan Amount. Commitment
Loan Interest Rate
Start of Repayment. Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%. Amt)

....
C"J
N •

WB/Other Loan

70%
423,057 423.060

8.15%
Jan 98 9.0
0.25%

•

O&M Cost
Gas Pri ce
NGL Price
Capi taL Cost
Transport Cost
Wet Gas Price

1.50
1.00
1.00
1.00
1.00
1.00

Bechtel Financ~ervices. Inc .
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e

Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
-- -- -- -- --

SOURCES OF FUNDS $ %
-

World Bank/Other Loan 68,892 208,791 145,374 423,057 70%
SIBNG Cash Equity - - - - - Total Debt 423,057 70%
PNG Cash Equity - - - - - Operating Cash 41,137 7%
Gasprom Cash Equity 4,921 11,839 6,602 23,362 4% Equity Requirement 140,173 23%
SIBNG Equi ty 4,921 11,839 6,602 23,362 4%
PNG Equity 4,921 11,839 6,602 23,362 4%
Foreign Equity 14,763 35,517 19,807 70,087 12% 604,367 100%
JV Operating Cash Flow - 18,447 22,689 41,137 7%

-- -- -- -- --
TotaL Sources of Funds 98,417 298,273 207,677 604,367 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 423,057
USES OF FUNDS Standby Faci l ity -

Constr Loan Draws + Standby, Commitment 423,057 423,060
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facil ities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 23,678 13,204 46,724
Other OWners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- --
Capital Costs 96,140 286,750 179,512 562,402 93%

Other Loan Interest 1,260 10,808 27,991 40,060
Other Loan Commitment Fees 1,017 715 173 1,905
Upfront Fees

-- -- -- --
Financing Costs 2,277 11,524 28,164 41,965 7%

Total Uses of Funds 98,417 298,273 207,677 604,367 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 140,173

VAT Tax 15,003 52,614 33,262 100,879 Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Tota L Equi ty 200,981
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

/-.A

m
C..'J
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p Bechtel Financing Services, Inc.



22 Jun 1994 4:5'-. REVISED CASE 1B.1: Wet Gas = Expected Tax; O&M @ +50% Page 1

~ SIBERIAN GASS PROCESSING PLANT

~
Equl ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
\.~ -- -- -- -- -- -- -- -- -- -

EQUITY INVESTMENT

SNGP Equity - 7,349 19,117 7,031
PNG Equi ty - 7,349 19,117 7,031
Gasprom EqUlty - 7,349 19,117 7,031
Foreign Equi ty - 22,047 57,352 21,092
Additional Equlty - - - - 5,599-- -- -- -- --

Total Equity - 44,094 114,704 42,183 5,599

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 26,466 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497
PNG Equlty Holdings - 7,349 26,466 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497
Gasprom Equity Holdlngs - 7,349 26,466 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497
Forelgn Equity Holdlngs - 22,047 79,399 100,490 106,090 106,090 106,090 106,090 106,090 106,090 106,090 106,090 106,090-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Positlon - 44,094 158,797 200,981 206,580 206,580 206,580 206,580 206,580 206,580 206,580 206,580 206,580

PROJECT RETURN ON EQUITY

CS Dlvldends - - - - - - - - 11,776 20,914 24,133 21,824 50,562
Less: Equl ty Investment - 44,094 114,704 42,183 5,599

-- -- -- -- --
Net Cash Flow - (44,094) (114,704) (42,183) (5,599) - - - 11,776 20,914 24,133 21,824 50,562
Cumulatlve - (44,094) (158,797) (200,981) (206,580) (206,580) (206,580) (206,580) (194,804) (173,890) (149,757) (127,932) (77,370)

Real Net Cash Flow - (42,014) (106,315) (38,033) (4,9111 - - - 9,036 15,431 17,121 14,887 33,165
Real Return on Equity 6.7%

10
C)

.to. • • Bechtel Financ~rVices, Inc•



22 Jun 1994 4:5". REVISED CASE lB.l: Wet Gas =expected Tax; O&M @ +50% • Page 2

SIBERIAN GASS PROCESSING PLANT
Equity Returns

!Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
--

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - 11,776 20,914 24,133 21,824 50,562

SNGP CS Dividends - - - - - - - 1,909 3,391 3,913 3,539 8,199

SNGP CS Dividends - - - - - - - 1,909 3,391 3,913 3,539 8,199
Plus: SNGP NGL Pipeline Marginal Profit - - -
Less: SNGP Equi ty - 7,349 19,117 7,031

-- -- -- --
SNGP Net Cash Flow - (7,349) (19,117> (7,031) - - - - 1,909 3,391 3,913 3,539 8,199
Real SNGP Net Cash Flow - (7,002) (17,719) (6,339) - - - - 1,465 2,502 2,776 2,414 5,378

SNGP Real Return on Equity 6.7%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - 11,776 20,914 24,133 21,824 50,562

PNG CS Dividends - - - - - - - 1,909 3,391 3,913 3,539 8,199

PNG CS Dividends - - - - - - - 1,909 3,391 3,913 3,539 8,199
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 19,117 7,031

-- -- -- --
PNG Net Cash Flow (7,349) (19,117> (7,031) - - - - 1,909 3,391 3,913 3,539 8,199
Real PNG Net Cash Flow - (7,002) (17,719) (6,339) - - - - 1,465 2,502 2,776 2,414 5,378

PNG Real Return on Equity 6.7%

GASPROM RETURNS

Gasprom Share of Common stock 17% 17% 17% 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends - - - - - - - - 11,776 20,914 24,133 21,824 50,562

Gasprom CS Dividends - - - - - - - 1,909 3,391 3,913 3,539 8,199

Gasprom CS Dividends - - - - - - - 1,909 3,391 3,913 3,539 8,199
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 19,117 7,031

-- -- -- --
Gasprom Net Cash Flow - (7,349) (19,117> (7,031) - - - - 1,909 3,391 3,913 3,539 8,199
Real Gasprom Net Cash Flow - (7,002) (17,719) (6,339) - - - - 1,465 2,502 2,776 2,414 5,378

Gasprom Real Return on Equity 6.7%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 51% 51% 51% 51% 51% 51% 51% 51% 51%
CS Dividends - - - - - - - - 11,776 20,914 24,133 21,824 50,562

Foreign CS Dividends - - - - - - - 6,048 10,741 12,394 11,208 25,966

Foreign CS Dividends - - - - - - - 6,048 10,741 12,394 11,208 25,966
Less: Foreign Equity - 22,047 57,352 21,092 -
Less: Additional Equity Investment - - - - 5,599

-- -- -- -- --
Foreign Net Cash Flow - (22,047> (57,352) (21,092) (5,599) - - - 6,048 10,741 12,394 11,208 25,966
Real Foreign Cash Flow - (21,007> (53,158) (19,017> (4,911> - - - 4,641 7,925 8,793 7,645 17,032

Foreign Real Return on Equity 6.8%
t-
en "- Bechtel Financing Services, Inc.
01 ~
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~
SIBERIAN GASS PROCESSING PLANT

Equi ty Returns

<Thousands)

cr\ 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
~ l

1
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 33,497
PNG Equity - - - - - - - - - 33,497
Gasprom Equity - - - - - - - - - 33,497
Foreign Equi ty - - - - - - - - - 100,490
Additional Equity - - - - - - - - - 5,599-- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 206,580

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497
PNG Equity Holdings 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497
Gasprom Equity Holdings 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497 33,497
Foreign Equity Holdings 106,090 106,090 106,090 106,090 106,090 106,090 106,090 106,090 106,090

-- -- -- -- -- -- -- -- --
CS Equity Position 206,580 206,580 206,580 206,580 206,580 206,580 206,580 206,580 206,580

PROJECT RETURN ON EQUITY

CS Dividends 69,527 64,911 67,508 70,208 73,016 75,937 78,975 82,134 101,015 812,441
Less: Equity Investment - - - - - - - - - 206,580

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 69,527 64,911 67,508 70,208 73 016 75,937 78,975 82,134 101,015 605,861
Cumulative (7,843) 57,069 124,576 194,785 26(801 343,738 422,713 504,846 605,861

Real Net Cash Flow 43,850 39,364 39,364 39,364 39,364 39,364 39,364 39,364 46,551 264,316
Real Return on Equity

~

CJ
CJ • • Bechtel Financ~erVices, Inc.



22 Jun 1994 4:5'. REVISED CASE lB.l: Wet Gas =~xpected Tax; O&M @ +50% • Page 4

SIBERIAN GASS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 69,527 64,911 67,508 70,208 73,016 75,937 78,975 82,134 101,015 812,441

SNGP CS Dividends 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 131,737

SNGP CS Dividends 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 131,737
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 33,497-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 98,240
Real SNGP Net Cash Flow 7,llD 6,383 6,383 6,383 6,383 6,383 6,383 6,383 7,548 42,813

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 69,527 64,911 67,508 70,208 73,016 75,937 78,975 82,134 101,015 812,441

PNG CS Dividends 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 131,737

PNG CS Dividends 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 131',737
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 33,497

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 98,240
Real PNG Net Cash Flow 7,110 6,383 6,383 6,383 6,383 6,383 6,383 6,383 7,548 42,813

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 16% 16% 16% 16% 16% 16% 16% 16% 16%
CS Dividends 69,527 64,911 67,508 70,208 73,016 75,937 78,975 82,134 101,015 812,441

Gasprom CS Dividends 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 131,737

Gasprom CS Dividends 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 131,737
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 33,497

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 11,274 10,525 10,946 11,384 11,840 12,313 12,806 13,318 16,379 98,240
Real Gasprom Net Cash Flow 7,110 6,383 6,383 6,383 6,383 6,383 6,383 6,383 7,548 42,813

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 51% 51% 51% 51% 51% 51% 51% 51% 51%
CS Dividends 69,527 64,911 67,508 70,208 73,016 75,937 78,975 82,134 101,015 812,441

Foreign CS Dividends 35,706 33,335 34,669 36,056 37,498 38,998 40,558 42,180 51,876 417,231

Foreign CS Dividends 35,706 33,335 34,669 36,056 37,498 38,998 40,558 42,180 51,876 417,231
Less: Foreign Equity - - - - - - - - - 100,490
Less: Additional Equity Investment - - - - - - - - - 5,59.9

-- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 35,706 33,335 34,669 36,056 37,498 38,998 40,558 42,180 51,876 311,142
Real Foreign Cash Flow 22,519 20,216 20,216 20,216 20,216 20,216 20,216 20,216 23,906 135,877

Foreign Real Return on Equity

~ ~~ Bechtel Financing Services, Inc.
0) -~
--.::
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REVISED CASE 1B.1: ~et Gas = Expected Tax; O&M @ +100% Page 1

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial ~orking Capital

Capital Costs

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
~et Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

~et Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

KEY RESULTS SUMMARY

0.2%
14.6

(123366)

70%
90%

6.0%
8.6

(100349)

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

0.4%

Actual

Jan 96
32.00%
100.0%

5
20.0%

39,881
100%
3.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

TAX DATA

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

FINANCING DATA (cont'd)

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCMl
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

17.09
90.00

100%

DOM EXP
--

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

1997 Total1996

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Tonl
NGL Pipeline Costs

1,036 NGL Port Loading Charge
NGL Shipping Cost

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c li fe 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-------
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86
144.00

100%

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

764
38,864
1,970
2,728

20,268

1995

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,843 26,104 15,686 51,632
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - 2,839
-- -- ----
92,027 270,467 166,876 529,371

t
~

ENGINEERING DATA

TIMING DATA

Cost Estimate Month
Financial Closing Month

~ORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)
~

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

2.00
1.00
1.00
1.00
1.00
1.00

Bechtel Financ~ervices, Inc .

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Pri ce
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

•

45
45

~B/Other Loan

70%
426,677 426,680

8.15%
Jan 98 9.0

0.25%

•CJ
0)
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SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equity
Gasprom Cash Equity
SIBNG Equity
PNG Equi ty
Foreign Equi ty
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other Owners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

REVISED CASE 1B.1: Wet Gas = ~pected Tax; O&M @ +100% ~ Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
- -- -- --

$ %-
68,899 210,531 147,248 426,677 70%

Total Debt 426,677 70%
Operating Cash 27,965 5%

4,921 13,052 7,843 25,816 4% Equity Requirement 154,896 25%
4,921 13,052 7,843 25,816 4% ---
4,921 13,052 7,843 25,816 4%

14,764 39,156 23,529 77,448 13% 609,539 100%
11,916 16,049 27,965 5%
-- -- -- --

98,427 300,758 210,354 609,539 100%
MEMORANDA WB/Other Loan

Loan Draws, Amount 426,677
Standby Facility -
Constr Loan Draws + Standby, Commitment 426,677 426,680

45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
- - - - Commitment Fee Rate 0.25%

18,820 57,765 44,281 120,866 Upfront Fee Rate
463 1,388 1,068 2,919 Other Financing Fees (%, Amt)

9,785 34,314 21,692 65,791 Repayment Period 9.0
9,843 26,104 15,686 51,632
8,281 - - 8,281
3,000 - - 3,000
-- -- -- --
96,141 289,175 181,994 567,309 93%

1,260 10,860 28,184 40,305
1,026 723 176 1,925

- - - -
- -- -- -- --

2,286 11,583 28,360 42,229 7%

98,427 300,758 210,354 609,539 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

15,003 52,614 100,879
Equity Requirement 154,896

VAT Tax 33,262 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Tota l Equity 215,704
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

......
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~ SIBERIAN GASS PROCESSING PLANT

-A Equi ty Returns

(Thousands)

~ 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

EQUITY INVESTMENT

SNGP Equity - 7,349 20,330 8,271
PNG Equity - 7,349 20,330 8,271
Gasprom Equi ty - 7,349 20,330 8,271
Foreign Equi ty - 22,048 60,990 24,813
Additional Equity - - - - 23,887 5,032 11,317 16,268 10,427 4,503-- -- -- -- -- -- -- -- -- --

Total Equi ty - 44,097 121,980 49,627 23,887 5,032 11,317 16,268 10,427 4,503

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 27,679 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951
PNG Equity Holdings - 7,349 27,679 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951
Gasprom Equity Holdings - 7,349 27,679 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951
Foreign Equity Holdings - 22,048 83,038 107,852 131,739 136,771 148,088 164,356 174,783 179,286 179,286 179,286 179,286

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,097 166,077 215,704 239,591 244,623 255,940 272,208 282,635 287,138 287,138 287,138 287,138

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - - - - - - - 4,277
Less: Equi ty Investment - 44,097 121,980 49,627 23,887 5,032 11,317 16,268 10,427 4,503-- -- -- -- -- -- -- -- -- --

Net Cash Flow - (44,097> (121,980) (49,627> (23,887> (5,032) (11,317) (16,268) (10,427) (4,503) - - 4,277
Cumulative - (44,097> (166,077> (215,704) (239,591) (244,623) (255,940) (272,208) (282,635) (287,138) (287,138) (287,138) (282,861)

Real Net Cash Flow - (42,016) (113,060) (44,745) (20,951) (4,294) (9,392) (12,982) (8,001) (3,322) - - 2,805
Real Return on Equity 0.2%

......
--.J
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 15% 15% 14% 13% 13% 13% 13% 13% 13%
:S Dividends - - - - - - - - - - - - 4,277

SNGP CS Dividends - - - - - - - - - - - 535

SNGP CS Dividends - - - - - - - - - - - 535
PLus: SNGP NGL PipeLine MarginaL Profit - - - -
Less: SNGP Equity - 7,349 20,330 8,271

-- -- -- --
SNGP Net Cash Flow - (7,349) (20,330) (8,271) - - - - - - - - 535
Real SNGP Net Cash Flow - (7,003) (18,843) (7,457> - - - - - - - - 351

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 15% 15% 14% 13% 13% 13% 13% 13% 13%
CS Dividends - - - - - - - - - - - - 4,277

PNG CS Dividends - - - - - - - - - - - 535

PNG CS Dividends - - - - - - - - - - - 535
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 20,330 8,271

-- -- -- --
PNG Net Cash FLow - (7,349) (20,330) (8,271) - - - - - - - - 535
Real PNG Net Cash Flow - (7,003) (18,843) {7,457> - - - - - - - - 351

PNG Real Return on Equity 0.0%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 15% 15% 14% 13% 13% 13% 13% 13% 13%
CS Dividends - - - - - - - - - - - - 4,277

Gasprom CS Dividends - - - - - - - - - - - 535

Gasprom CS Dividends - - - - - - - - - - 535
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 20,330 8,271

-- -- -- --
Gasprom Net Cash Flow - (7,349) (20,330) (8,271) - - - - - - - 535
Real Gasprom Net Cash Flow - (7,003) (18,843) {7,457> - - - - - - - 351

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 55% 56% 58% 60% 62% 62% 62% 62% 62%
CS Dividends - - - - - - - - - - - - 4,277

Foreign CS Dividends - - - - - - - - - - - 2,671

Foreign CS Dividends - - - - - - - - - - 2,671
Less: Forei~n Equity - 22,048 60,990 24,813 - - - - - -
Less: AdditlonaL Equity Investment - - - - 23,887 5,032 11,317 16,268 10,427 4,503-- -- -- -- -- -- -- -- -- --

Foreign Net Cash Flow - (22,048) (60,990) (24,813) (23,887> (5,032) (11,317> (16,268) {10,427> (4,503) - - 2,671
Real Foreign Cash Flow - (21,008) (56,530) (22,372) (20,951> (4,294) (9,392) (12,982) (8,001) (3,322) - - 1,752

Foreign Real Return on Equity 0.4'.
I-.- - Bechtel Financing Services, Inc.
-J - \.
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SIBERIAN GASS PROCESSING PLANT
Equity Returns-

-S <Thousands)

%'"- 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

EQUITY INVESTMENT ---SNGP Equity - - - - - - - - - 35,951
PNG Equi ty - - - - - - - - - 35,951
Gasprom Equity - - - - - - - - - 35,951
Foreign Equity - - - - - - - - - 107,852
Additional Equity - - - - - - - - - 71,434

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - - 287,138

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951
PNG Equity Holdings 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951
Gasprom Equity Holdings 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951 35,951
Foreign Equity Holdings 179,286 179,286 179,286 179,286 179,286 179,286 179,286 179,286 179,286

-- -- -- -- -- -- -- -- --
CS Equity Position 287,138 287,138 287,138 287,138 287,138 287,138 287,138 287,138 287,138

PROJECT RETURN DN EQUITY

CS Dividends 53,366 46,642 48,507 50,448 52,465 54,564 56,747 59,017 72,583 498,616
Less: Equity Investment - - - - - - - - - 287,138-- -- -- -- -- -- -- -- -- --

Net Cash Flow 53,366 46,642 48,507 50,448 52,465 54,564 56,747 59,017 72,583 211,478
Cumulative (229,494) <182,853) (134,346) (83,898) (31,432) 23,132 79,878 138,895 211,478

Real Net Cash Flow 33,657 28,285 28,285 28,285 28,285 28,285 28,285 28,285 33,449 9,143
Rea l Return on Equi ty

..
-.J
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 13% 13% 13% 13% 13% 13% 13% 13% 13%
CS Dividends 53,366 46,642 48,507 50,448 52,465 54,564 56,747 59,017 72,583 498,616

SNGP CS Dividends 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 62,428

SNGP CS Dividends 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 62,428
plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 35,951

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 26,478
Real SNGP Net Cash Flow 4,214 3,541 3,541 3,541 3,541 3,541 3,541 3,541 4,188 239

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 13% 13% 13% 13% 13% 13% 13% 13% 13%
CS Dividends 53,366 46,642 48,507 50,448 52,465 54,564 56,747 59,017 72,583 498,616

PNG CS Dividends 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 62,428

PNG CS Dividends 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 62,428
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 35,951

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 26,478
Real PNG Net Cash Flow 4,214 3,541 3,541 3,541 3,541 3,541 3,541 3,541 4,188 239

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 13% 13% 13% 13% 13% 13% 13% 13% 13%
CS Dividends 53,366 46,642 48,507 50,448 52,465 54,564 56,747 59,017 72,583 498,616

Gasprom CS Dividends 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 62,428

Gasprom CS Dividends 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 62,428
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 35,951

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 6,682 5,840 6,073 6,316 6,569 6,832 7,105 7,389 9,088 26,478
Real Gasprom Net Cash Flow 4,214 3,541 3,541 3,541 3,541 3,541 3,541 3,541 4,188 239

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 62% 62% 62% 62% 62% 62% 62% 62% 62%
CS Dividends 53,366 46,642 48,507 50,448 52,465 54,564 56,747 59,017 72,583 498,616

Foreign CS Dividends 33,321 29,123 30,287 31,499 32,759 34,069 35,432 36,849 45,320 311,331

Foreign CS Dividends 33,321 29,123 30,287 31,499 32,759 34,069 35,432 36,849 45,320 311,331
Less: Foreign Equity - - - - - - - - 107,852
Less: Additional Equity Investment - - - - - - - - - 71,434

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 33,321 29,123 30,287 31,499 32,759 34,069 35,432 36,849 45,320 132,045
Real Foreign Cash Flow 21,015 17,661 17,661 17,661 17,661 17,661 17,661 17,661 20,885 8,425

Foreign Real Return on Equity..... ~
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGl Production (MMTons)

REVENUE DATA (1996 $'5)

NGl Domestic Price ($/Ton)
NGl Export Price ($/Ton)
%NGl for Export

OPERATING COST DATA (1993 $000'5)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

(\''''''''

~ Oct 93 First, last Operation Month Jan 96 Dec 15
Jan 95 Economic l He 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --- --- --- --- --- ---
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% % Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP-- --
Dry Gas In-Russia Costs ($/MCM) - 40.00

955 Dry Gas Export Costs 32.00
48,580 NGl In-Russia Costs ($/Ton) 1.94 36.55

2,463 NGl Pipeline Costs 43.52 43.52
3,410 1,295 NGl Port loading Charge 1.62

25,335 NGl Shipping Cost 15.10

1995 1996 1997 Total
-- -- ----
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,844 29,212 18,794 57,850
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,029 273,575 169,984 535,589
====

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr Sl Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGl Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGl Price Esc Rate
Domestic NGl Price Esc Rate

0.5%
13.0

(187454)

(351.1%)

(203534)

46%
57%

Actual

40,309
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
loan Amount, Commitment
loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

2.50
1.00
1.00
1.00
1.00
1.00

Bechtel Financ4llliervices, Inc.

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGl Price
Capital Cost
Transport Cost
Wet Gas Price

•

45
45

WB/Other loan

70%
431,265431,265

8.15%
Jan 98 9.0
0.25%

•
~

-..J
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SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equi ty
Gasprom Cash Equity
SIBNG Equi ty
PNG Equi ty
Foreign Equi ty
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other Owners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

REVISED CASE lB.l: Wet Gas =expected Tax; O&M @ +150% • Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of funds During Construction

($US Thousands)

1995 1996 1997 Total %
-- -- -- -- --

$ %
-

68,908 212,759 149,598 431,265 70%
Total Debt 431,265 70%
Operat ing Cash 11,278 2%

4,922 14,606 9,397 28,925 5% Equity Requirement 173,550 28%
4,922 14,606 9,397 28,925 5%
4,922 14,606 9,397 28,925 5%

14,766 43,818 28,191 86,775 14% 616,093 100%
3,547 7,732 11,278 2%-- -- -- --

98,440 303,942 213,712 616,093 100%
MEMORANDA WB/Other Loan

Loan Draws, Amount 431,265
Standby Facility -
Constr Loan Draws + Standby, Commitment 431,265 431,265

45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
- - - - Commitment Fee Rate 0.25%

18,820 57,765 44,281 120,866 Upfront Fee Rate
463 1,388 1,068 2,919 Other Financing Fees (%, Amtl

9,785 34,314 21,692 65,791 Repayment Period 9.0
9,844 29,212 18,794 57,850
8,281 - - 8,281
3,000 - - 3,000
-- -- -- --
96,142 292,283 185,102 573,527 93%

1,261 10,926 28,430 40,617
1,037 732 180 1,949

- --- -- -
2,298 11,658 28,610 42,566 7%

98,440 303,942 213,712 616,093 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE fROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 173,550

VAT Tax 15,003 52,614 33,262 100,879 Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 234,357
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equi ty for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

~
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:J SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

~
<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

EQUITY INVESTMENT

SNGP Equity - 7,350 21,884 9,825
PNG Equity - 7,350 21,884 9,825
Gasprom Equity - 7,350 21,884 9,825
Foreign Equity - 22,050 65,652 29,476
Additional Equity - - - - 42,356 25,016 31,797 37,467 32,405 27,291 22,125 21,895 17,462

-- -- -- -- -- -- -- -- -- -- -- -- --
Total Equity - 44,101 131 ,305 58,952 42,356 25,016 31,797 37,467 32,405 27,291 22,125 21,895 17,462

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,350 29,234 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060
PNG Equity Holdings - 7,350 29,234 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060
Gasprom Equity Holdings - 7,350 29,234 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060
Foreign Equity Holdings - 22,050 87,703 117,179 159,534 184,550 216,347 253,814 286,219 313,511 335,636 357,531 374,993-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44,101 175,406 234,357 276,713 301,729 333,526 370,993 403,398 430,689 452,815 474,709 492,171

PROJECT RETURN ON EQUITY

CS Dividends
Less: Equity Investment - 44,101 131,305 58,952 42,356 25,016 31,797 37,467 32,405 27,291 22,125 21,895 17,462

-- -- -- -- -- -- -- -- -- -- -- -- --
Net Cash Flow - {44,101> (131,305) (58,952) (42,356) (25,016) (31,797) (37,467) (32,405) (27,291> (22,125) (21,895) (17,462)
Cumulative - (44,101) (175,406) (234,357> (276,713) (301,729) (333,526) (370,993) (403,398) (430,689) (452,815) (474,709) (492,171)

Real Net Cash Flow - (42,020) (121,702) (53,152) (37,149) (21,343) (26,389) (29,900) (24,865) (20,136) (15,696) <14,935) (11,454)
Real Return on Equity (351.1%)

....
-.,J
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 9% 9% 8% 8%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipeline Marginal Profit
Less: SNGP Equity - 7,350 21,884 9,825

-- -- -- --
SNGP Net Cash Flow - (7,350) (21,884) (9,825)
Real SNGP Net Cash Flow - (7,003) (20,284) (8,859)

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 9% 9% 8% 8~o

CS Dividends
PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
Less: PNG Equity - 7,350 21,884 9,825

-- -- -- --
PNG Net Cash Flow - (7,350) (21,884) (9,825)
Real PNG Net Cash Flow - (7,003) (20,284) (8,859)

PNG Real Return on Equity (6.4%)

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 14% 13% 12% 11% 10% 9% 9% 8% 8%
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit
Less: Gasprom Equity - 7,350 21,884 9,825

-- -- -- --
Gasprom Net Cash Flow - (7,350) (21,884) (9,825)
Real Gasprom Net Cash Flow - (7,003) (20,284) (8,859)

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common stock 50% 50% 50% 58% 61% 65% 68% 71% 73% 74% 75% 76%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Foreign Equity - 22,050 65,652 29,476
Less: Additional Equity Investment - - - - 42,356 25,016 31,797 37,467 32,405 27,291 .. 22,125 21,895 17,462

-- -- -- -- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow - (22,050) (65,652) (29,476) (42,356) (25,016) (31,797> (37,467> (32,405) (27,291) (22,125) (21,895) (17,462)
Real Foreign Cash Flow - (21,010) (60,851) (26,576) (37,149) (21,343) (26,389) (29,900) (24,865) (20,136) (15,696) (14,935) (11,454)

Foreign Real Return on Equity #ARITH
1--0 ---J

~
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SIBERIAN GASS PROCESSING PLANT

,------:: Equi ty Returns

~ <Thousands)

~ 2007 2008 2009 2010 2011 2012 2013 2014 2015 TotaL

EQUITY INVESTMENT ~
SNGP Equity - - - - - - - - - 39,060
PNG Equity - - - - - - - - - 39,060
Gasprom Equi ty - - - - - - - - - 39,060
Foreign Equi ty - - - - - - - - - 117,179
AdditionaL Equity - - - - - - - - - 257,814

-- -- -- -- -- -- -- -- -- --
TotaL Equity - - - - - - - - - 492,171

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060
PNG Equity Holdings 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060
Gasprom Equity Holdings 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060 39,060
Foreign Equity HoLdings 374,993 374,993 374,993 374,993 374,993 374,993 374,993 374,993 374,993-- -- -- -- -- -- -- -- --

CS Equity Position 492,171 492,171 492,171 492,171 492,171 492,171 492,171 492,171 492,171

PROJECT RETURN ON EQUITY

CS Dividends 33,745 35,094 32,128 30,687 31,914 33,191 34,519 35,899 44,152 311,330
Less: Equity Investment - - - - - - - - - 492,171

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 33,745 35,094 32,128 30,687 31,914 33,191 34,519 35,899 44,152 (180,841>
Cumulative (458,427) (423,332) (391,204) (360,517> (328,603) (295,412) (260,893) (224,993) (180,841>

Real Net Cash Flow 21,282 21,282 18,734 17,206 17,206 17,206 17,206 17,206 20,347 (251,069)
Rea l Return on Equi ty

"

~

....j
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 8% 8% 8% 8% 8% 8% 8% 8% 8%
CS Dividends 33,745 35,094 32,128 30,687 31,914 33,191 34,519 35,899 44,152 311,330

SNGP CS Dividends 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 24,708

SNGP CS Dividends 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 24,708
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 39,060

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 (14,352)
Real SNGP Net Cash Flow 1,689 1,689 1,487 1,365 1,365 1,365 1,365 1,365 1,615 (22,839)

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 8% 8% 8% 8% 8% 8% 8% 8% 8%
CS Dividends 33,745 35,094 32,128 30,687 31,914 33,191 34,519 35,899 44,152 311,330

PNG CS Dividends 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 24,708

PNG CS Dividends 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 24,708
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
less: PNG Equity - - - - - - - - - 39,060

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 (14,352)
Real PNG Net Cash Flow 1,689 1,689 1,487 1,365 1,365 1,365 1,365 1,365 1,615 (22,839)

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 8% 8% 8% 8% 8% 8% 8% 8% 8%
CS Dividends 33,745 35,094 32,128 30,687 31,914 33,191 34,519 35,899 44,152 311,330

Gasprom CS Dividends 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 24,708

Gasprom CS Oividends 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 24,708
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
less: Gasprom Equity - - - - - - - - 39,060

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 2,678 2,785 2,550 2,435 2,533 2,634 2,739 2,849 3,504 (14,352)
Real Gasprom Net Cash Flow 1,689 1,689 1,487 1,365 1,365 1,365 1,365 1,365 1,615 (22,839)

~asprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common stock 76% 76% 76% 76% 76% 76% 76% 76% 76%
CS Dividends 33,745 35,094 32,128 30,687 31,914 33,191 34,519 35,899 44,152 311,330

Foreign CS Dividends 25,711 26,739 24,479 23,381 24,316 25,289 26,300 27,352 33,640 237,207

Foreign CS Dividends 25,711 26,739 24,479 23,381 24,316 25,289 26,300 27,352 33,640 237,207
less: Forei~n Equity - - - - - - - - 117,179
less: Additlonal Equity Investment - - - - - - - - - 257,814

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 25,711 26,739 24,479 23,381 24,316 25,289 26,300 27,352 33,640 (137,786)
Real Foreign Cash Flow 16,215 16,215 14,274 13,109 13,109 13,109 13,109 13,109 15,503 (182,552)

Foreign Real Return on Equity..-
-.,j - Bechtel Financing Services, Inc.
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ENGINEERING DATA

(0.4%)
14.0

(197064)

(8.4%)

(2104871

41%
51%

Page 1

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

.ted Tax; Transport Cost @ +15%REVISED CASE 1B. 1: Wet Gas = $0;

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --- --- --- --- --- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

KEY RESULTS SUMMARY

SIBERIAN GAS PROCESSING PLANT
Data and Key Results~

~TIMING DATA

COst Estimate Month
Financial Closing Month

23 Jun 1994 4: 1L

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,844 27,904 18,259 56,006
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,028 272,267 169,449 533,745

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas FeedstocK Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

100%

DOM EXP- --
46.00
36.80

2.23 42.04
50.05 50.05

1.86
17.37

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &BOOK In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

Actual

40,181
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

~

WB/Other Loan

Inc•

1.00
1.00
1.00
1.00
1. 15
1. 00

f;"'",~''V;'''.Bechtel

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capita l Cos t
Transport Cost
Wet Gas Price

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

•

45
45

70%
429,889 429,900

8.15%
Jan 98 9.0
0.25%

•OJ
o
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SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equity
Gasprom Cash Equity
SIBNG Equity
PNG Equi ty
Foreign Equi ty
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other OWners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

REVISED CASE lB.l: Wet Gas =$0; ~ed Tax; Transport Cost @ +15% ~ Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
- -- -- -- --

$ %-
68,905 211,822 149,162 429,889 70%

Total Debt 429,889 70%
Operating Cash 16,221 3%

4,922 13,952 9,129 28,003 5% Equity Requirement 168,017 27%
4,922 13,952 9,129 28,003 5% ---
4,922 13,952 9,129 28,003 5%

14,765 41,855 27,388 84,009 14% 614,128 100%
7,070 9,151 16,221 3%
-- -- -- --

98,436 302,603 213,089 614,128 100%
MEMORANDA WB/other Loan

Loan Draws, Amount 429,889
Standby Faci l i ty -
Constr Loan Draws + Standby, Commitment 429,889 429,900

45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
- - - - Commitment Fee Rate 0.25%

18,820 57,765 44,281 120,866 Upfront Fee Rate
463 1,388 1,068 2,919 Other Financing Fees (%, Amt)

9,785 34,314 21,692 65,791 Repayment Period 9.0
9,844 27,904 18,259 56,006
8,281 - - 8,281
3,000 - - 3,000
-- -- -- --
96,142 290,975 184,567 571,683 93%

1,261 10,898 28,343 40,502
1,034 730 179 1,943

- - -
- -- -- -

2,295 11,628 28,522 42,445 7%

98,436 302,603 213,089 614,128 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 168,017

VAT Tax 15,003 52,614 33,262 100,879 Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 228,825
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

'-
CO
....... ,,--~
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Bechtel Financing Services, Inc .



23 Jun 1994 4:1 REVISED CASE lB.l: Wet Gas = $0; ;ted Tax; Transport Cost @ +15% Page 1

-:$ SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

";. (Thousands)
te.~

,,;j!ilI>~ 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

EQUITY INVESTMENT

SNGP Equity - 7,350 21,230 9,558
PNG Equity - 7,350 21,230 9,558
Gasprom Equi ty - 7,350 21,230 9,558
Foreign Equi ty - 22,050 63,690 28,673
Additional Equity - - - 44,715 27,980 34,863 40,672 35,759 30,800 25,795 25,089 20,801

-- -- -- -- -- -- -- -- -- -- -- -- --
Total Equi ty - 44,100 127,380 57,346 44,715 27,980 34,863 40,672 35,759 30,800 25,795 25,089 20,801

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,350 28,580 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137
PNG Equity Holdings - 7,350 28,580 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137
Gasprom Equity Holdings - 7,350 28,580 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137
Foreign Equity Holdings - 22,050 85,740 114,412 159,127 187,107 221,970 262,642 298,401 329,202 354,996 380,085 400,886

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,100 171,479 228,825 273,539 301,520 336,382 377,055 412,814 443,614 469,409 494,498 515,299

PROJECT RETURN ON EQUITY

CS Dividends
Less: Equity Investment - 44,100 127,380 57,346 44,715 27,980 34,863 40,672 35,759 30,800 25,795 25,089 20,801-- -- -- -- -- -- -- -- -- -- -- -- --

Net Cash Flow - (44,100) (127,380) (57,346) (44,715) (27,980) (34,863) (40,672) (35,759) (30,800l (25,795) (25,089) (20,801)
Cumulative - (44,100) (171,479) (228,825) (273,539) (301,520l (336,382) (377,055) (412,814) (443,614) (469,409) (494,498) (515,299)

Real Net Cash Flow - (42,019) (118,064) (51,704) (39,218) (23,872) (28,934) (32,457> (27,439) (22,725) (18,300) (17,114) (13,644)
Real Return on Equity (8.4%)

~

OJ
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23 Jun 1994 4:1. REVISED CASE 1B.1: Wet Gas = $0; ~ed Tax; Transport Cost @ +15% • Page 2

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 14% 13% 11% 10% 9% 9% 8% 8% 7%
CS Dividends

SNGP CS Dividends

SNGP CS Dividends
Plus: SNGP NGL Pipeline Marginal Profit
Less: SNGP Equity - 7,350 21,230 9,558

-- -- -- --
SNGP Net Cash Flow - (7,350) (21,230) (9,558)
Real SNGP Net Cash Flow - (7,003) (19,677) (8,617>

SNGP Real Return on Equity #ARITH

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 14% 13% 11% 10% 9% 9% 8% 8% 7%
CS Dividends

PNG CS Dividends

PNG CS Dividends
Plus: PNG Wet Gas Marginal Profit
Less: PNG Equity - 7,350 21,230 9,558

-- -- -- --
PNG Net Cash Flow - (7,350) (21,230) (9,558)
Real PNG Net Cash Flow - (7,003) (19,677) (8,617>

PNG Real Return on Equity (7.3%)

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 14% 13% 11% 10% 9% 9% 8% 8% 7%
CS Dividends

Gasprom CS Dividends

Gasprom CS Dividends
Plus: Gasprom Transport Marginal Profit
Less: Gasprom Equity - 7,350 21,230 9,558

-- -- -- --
Gasprom Net Cash Flow - (7,350) (21,230) (9,558)
Real Gasprom Net Cash Flow - (7,003) (19,677) (8,617>

Gasprom Real Return on Equity #ARITH

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 58% 62% 66% 70% 72% 74% 76% IT% 78%
CS Dividends

Foreign CS Dividends

Foreign CS Dividends
Less: Foreign Equity - 22,050 63,690 28,673
Less: Additional Equity Investment - - - - 44,715 27,980 34,863 40,672 35,759 30,800 25,795 25,089 20,801

-- -- -- -- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow - (22,050) (63,690) (28,673) (44,715) (27,980) (34,863) (40,672) (35,759) (30,800) (25,795) (25,089) (20,801)
Real Foreign Cash Flow - (21,010) (59,032) (25,852) (39,218) (23,872) (28,934) (32,457) (27,439) (22,725) (18,300) (17,114) (13,644)

Foreign Real Return on Equity #ARITH
~ Bechtel Financing Services, Inc.
CO
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23 Jun 1994 4: 1 REVISED CASE lB.1: Wet Gas = $0; :ted Tax; Transport Cost @ +15% Page 3

=l SIBERIAN GASS PROCESSING PLANT
Equity Returns

V (Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 38,137
PNG Equity - - - - - - - - - 38,137
Gasprom Equity - - - - - - - - - 38,137
Foreign Equity - - - - - - - - - 114,412
Additional Equity - - - - - - - - - 286,474

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - - 515,299

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137
PNG Equity Holdings 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137
Gasprom Equity Holdings 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137 38,137
Foreign Equity Holdings 400,886 400,886 400,886 400,886 400,886 400,886 400,886 400,886 400,886

-- -- -- -- -- -- -- -- -- --
CS Equity Position 515,299 515,299 515,299 515,299 515,299 515,299 515,299 515,299 515,299

PROJECT RETURN ON EQUITY

CS Dividends 30,107 31,311 32,563 28,743 28,474 29,613 30,797 32,029 39,392 283,028
Less: Equity Investment - - - - - - - - - 515,299

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 30,107 31,311 32,563 28,743 28,474 29,613 30,797 32,029 39,392 (232,271>
Cumulative (485,192) (453,882) (421,318) (392,575) (364,102) (334,489) (303,692) (271,663) (232,271>

Real Net Cash Flow 18,988 18,988 18,988 16,116 15,351 15,351 15,351 15,351 18,153 (282,856)
Real Return on Equity

........
co
~ • • Bechtel Finan~services, Inc.
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SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

!Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 7% 7% 7% 7% 7% 7% 7% 7% 7%
CS Dividends 30.107 31,311 32.563 28,743 28.474 29.613 30,797 32.029 39.392 283.028

SNGP CS Dividends 2.228 2,317 2.410 2.127 2.107 2.192 2.279 2,370 2.915 20.947

SNGP CS Dividends 2.228 2.317 2,410 2.127 2.107 2.192 2.279 2.370 2.915 20.947
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 38.137

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 2.228 2.317 2,410 2,127 2,107 2,192 2.279 2.370 2,915 (17,190)
Real SNGP Net Cash Flow 1.405 1,405 1.405 1.193 1.136 1.136 1,136 1,136 1.344 (24,001)

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common stock 7% 7% 7% 7% 7% 7% 7% 7% 7%
CS Dividends 30.107 31.311 32.563 28,743 28.474 29.613 30.797 32.029 39,392 283.028

PNG CS Dividends 2,228 2,317 2.410 2.127 2,107 2,192 2,279 2,370 2,915 20,947

PNG CS Dividends 2.228 2.317 2.410 2.127 2.107 2.192 2.279 2.370 2,915 20.947
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 38,137

-- -- -- -- -- -- -- -- -- ---
PNG Net Cash Flow 2.228 2,317 2.410 2,127 2.107 2.192 2,279 2.370 2.915 (17.190)
Real PNG Net Cash Flow 1.405 1.405 1.405 1.193 1.136 1.136 1,136 1.136 1.344 (24.001)

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common stock 7% 7% 7% 7% 7% 7% 7% 7% 7%
CS Dividends 30.107 31.311 32.563 28,743 28.474 29.613 30,797 32,029 39,392 283.028

Gasprom CS Dividends 2.228 2.317 2.410 2,127 2,107 2.192 2.279 2.370 2.915 20.947

Gasprom CS Dividends 2.228 2,317 2.410 2.127 2.107 2,192 2,279 2.370 2,915 20.947
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - 38,137

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 2,228 2,317 2,410 2,127 2.107 2.192 2.279 2,370 2,915 (17,190)
Real Gasprom Net Cash Flow 1.405 1.405 1.405 1,193 1,136 1,136 1.136 1,136 1.344 (24.001)

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 78% 78% 78% 78% 78% 78% 78% 78% 78%
CS Dividends 30,107 31.311 32,563 28.743 28.474 29.613 30,797 32.029 39.392 283,028

Foreign CS Dividends 23,422 24,359 25.333 22.361 22,152 23.038 23,959 24,918 30.646 220.187

Foreign CS Dividends 23,422 24.359 25,333 22,361 22.152 23.038 23.959 24.918 30.646 220.187
Less: Forei~n Equity - - - - - - - - - 114.412
Less: Additlonal Equity Investment - - - - - - - - - 286.474

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 23.422 24.359 25.333 22.361 22.152 23.038 23.959 24.918 30,646 (180,700>
Real Foreign Cash Flow 14,772 14,772 14.772 12.537 11.942 11.942 11.942 11.942 14.123 (210.852)

Foreign Real Return on Equity

~ - Bechtel Financing Services, Inc.
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Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Uti l i ty Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

Cost Estimate Month
Financial Closing Month 34.1%

2.0
525,407

40.9%
1.7

338,750

214%
286%

Page 1

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

0.4%

Actual

37,849
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

FINANCING DATA (cont'd)

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Min Debt Service Coverage
Average Debt Service Coverage

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

;ted Tax; Transport Cost @ -25%REVISED CASE 1B.1: Wet Gas = $0;

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- -- -- -- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% %Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP-- --
Dry Gas In-Russia Costs ($/MCM) - 30.00

382 Dry Gas Export Costs 24.00
19,432 NGL In-Russia Costs ($/Ton) 1.46 27.41

985 NGL Pipeline Costs 32.64 32.64
1,364 518 NGL Port Loading Charge 1. 21

10,134 NGL Shipping Cost 11.33

1995 1996 1997 Total
----

KEY RESULTS SUMMARY

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,837 13,220 (987) 22,070
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,021 257,584 150,204 499,809

~
-

ENGINEERING DATA

23 Jun 1994 4:5.

TIMING DATA

WORKING CAPITAL DATA

Days Recei vables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)

Bechtel Finan~services, Inc.

1.00
1.00
1.00
1.00
0.75
1.00

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Pri ce

•

45
45

WB/Other Loan

70%
404,937 404,940

8.15%
Jan 98 9.0
0.25%

•~

c:c
en



23 Jun 1994 4:5'~ REVISED CASE lB.l: Wet Gas = $0; ~ed Tax; Transport Cost @ -25%

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

~ Page 1

($US Thousands)

1995 1996 1997 Total %
- -- -- -- --

$ %
-

68,856 201,288 134,794 404,937 70%
Total Debt 404,937 70%
Operating Cash 107,335 19%

4,918 6,610 (493) 11,035 2% Equity Requirement 66,209 11%
4,918 6,610 (493) 11,035 2% ---
4,918 6,610 (493) 11,035 2%

14,755 19,830 (1,480) 33,105 6% 578,482 100%
46,606 60,729 107,335 19%
-- -- -- --

98,365 287,554 192,562 578,482 100%

SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equity
Gasprom Cash Equity
SIBNG Equi ty
PNG Equi ty
Foreign Equity
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other OWners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

45,950 169,606 99,266 314,821
- - - -

18,820 57,765 44,281 120,866
463 1,388 1,068 2,919

9,785 34,314 21,692 65,791
9,837 13,220 (9871 22,070
8,281 - - 8,281
3,000 - - 3,000
-- -- -- --
96,134 276,292 165,321 537,747

1,259 10,586 27,085 38,929
972 677 156 1,805

- -
- --

2,231 11,263 27,241 40,735

98,365 287,554 192,562 578,482

MEMORANDA

Loan Draws, Amount
Standby Facility
Constr Loan Draws + Standby, Commitment
Constr Loan Int Rate
Commitment Fee Rate
Upfront Fee Rate
Other Financing Fees (%, Amt)
Repayment Period

93%

7%

100%

WB/Other Loan

404,937

404,937 404,940
8.15%
0.25%

9.0

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

100,879
Equity Requirement 66,209

VAT Tax 15,003 52,614 33,262 Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 127,017
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

..
CO
--.1

-~
~~

'rs--... Bechtel Financing Services, Inc.



23 Jun 1994 4:5· REVISED CASE 1B.1: Wet Gas = $0; ;ted Tax; Transport Cost @ -25% Page 1

:j SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

::! (Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -- -- -- -- --
EQUITY INVESTMENT

SNGP Equity - 7,346 13,888 (65)
PNG Equi ty - 7,346 13,888 (65)
Gasprom Equity - 7,346 13,888 (65)
Foreign Equi ty . - 22,039 41,665 (195)
Additional Equity - --- -- -

Total Equity - 44,078 83,329 (391)

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,346 21,235 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169
PNG Equity Holdings - 7,346 21,235 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169
Gasprom Equity Holdings - 7,346 21,235 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169
Foreign Equity Holdings - 22,039 63,704 63,508 63,508 63,508 63,508 63,508 63,508 63,508 63,508 63,508 63,508

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,078 127,407 127,017 127,017 127,017 127,017 127,017 127,017 127,017 127,017 127,017 127,017

PROJECT RETURN ON EQUITY

CS Dividends - - - - 48,555 118,490 111,235 107,959 114,313 119,396 119,969 113,060 143,661
Less: Equity Investment - 44,078 83,329 (391)

-- -- -- --
Net Cash Flow - (44,078) (83,329) 391 48,555 118,490 111,235 107,959 114,313 119,396 119,969 113,060 143,661
Cumulative - (44,078) (127,407> 1127,017> (78,461) 40,029 151,264 259,223 373,536 492,932 612,901 725,961 869,622

Real Net Cash Flow - (41,999) (77,235) 352 42,586 101,093 92,318 86,153 87,716 88,092 85,110 77,124 94,229
Real Return on Equity 40.9%

~

OJ
OJ • • Bechtel Finan~erVices, Inc•



23 Jun 1994 4:5. REVISED CASE 1B.1: Wet Gas = $0; ~d Tax; Transport Cost @ -25% • Page 2

SIBERIAN GASS PROCESSING PLANT
Equity Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 48,555 118,490 111,235 107,959 114,313 119,396 119,969 113,060 143,661

SNGP CS Dividends - - - 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943

SNGP CS Dividends - - - 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equi ty - 7,346 13,888 (65)

-- -- -- --
SNGP Net Cash Flow - (7,346) (13,888) 65 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943
Real SNGP Net Cash Flow - (7,000) (12,873) 59 7,098 16,849 15,386 14,359 14,619 14,682 14,185 12,854 15,705

SNGP Real Return on Equity 40.9%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 48,555 118,490 111,235 107,959 114,313 119,396 119,969 113 ,060 143,661

PNG CS Dividends - - - 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943

PNG CS Dividends - - - 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,346 13,888 (65)

-- -- -- --
PNG Net Cash Flow - (7,346) (13,888) 65 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943
Real PNG Net Cash Flow - (7,000) (12,873) 59 7,098 16,849 15,386 14,359 14,619 14,682 14,185 12,854 15,705

PNG Real Return on Equity 40.9%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 48,555 118,490 111,235 107,959 114,313 119,396 119,969 113,060 143,661

Gasprom CS Dividends - - - 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943

Gasprom CS Dividends - - - 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,346 13,888 (65)-- -- -- --

Gasprom Net Cash Flow - (7,346) (13,888) 65 8,093 19,748 18,539 17,993 19,052 19,899 19,995 18,843 23,943
Real Gasprom Net Cash Flow - (7,000) (12,873) 59 7,098 16,849 15,386 14,359 14,619 14,682 14,185 12,854 15,705

Gasprom Real Return on Equity 40.9%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - 48,555 118,490 111,235 107,959 114,313 119,396 119,969 113,060 143,661

Foreign CS Dividends - - - 24,278 59,245 55,618 53,980 57,157 59,698 59,984 56,530 71,830

Foreign CS Dividends - - - 24,278 59,245 55,618 53,980 57,157 59,698 59,984 56,530 71,830
Less: Foreign Equity - 22,039 41,665 (195)
Less: Additional Equity Investment - - - -

-- -- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow - (22,039) (41,665) 195 24,278 59,245 55,618 53,980 57,157 59,698 59,984 56,530 71,830
Real Foreign Cash Flow - (20,999) (38,618) 176 21,293 50,547 46,159 43,077 43,858 44,046 42,555 38,562 47,115

Foreign Real Return on Equity 40.9%

10- --~ Bechtel Financing Services, Inc.
CK)

c.D ~
~
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.-'

~
SIBERIAN GASS PROCESSING PLANT

Equi ty Returns

~ (Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 21,169
PNG Equity - - - - - - - - - 21,169
Gasprom Equity - - - - - - - - - 21,169
Foreign Equi ty - - - - - - - - - 63,508
Additional Equity - - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - - 127,017

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169
PNG Equity Holdings 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169 21,169
Gasprom Equity Holdings 21,169 21,169 21,169 21,169 21,169 21, 169 21,169 21,169 21,169
Foreign Equity Holdings 63,508 63,508 63,508 63,508 63,508 63,508 63,508 63,508 63,508

-- -- -- -- -- -- -- -- --
CS Equity Position 127,017 127,017 127,017 127,017 127,017 127,017 127,017 127,017 127,017

PROJECT RETURN ON EQUITY

CS Dividends 172,719 179,628 186,813 194,286 202,057 210,139 218,545 227,287 279,536 2,867,648
Less: Equity Investment - - - - - - - - - 127,017

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 172,719 179,628 186,813 194,286 202,057 210,139 218,545 227,287 279,536 2,740,632
Cumulative 1,042,341 1,221,969 1,408,782 1,603,068 1,805,125 2,015,264 2,233,809 2,461,096 2,740,632

Real Net Cash Flow 108,932 108,932 108,932 108,932 108,932 108,932 108,932 108,932 128,820 1,635,813
Real Return on Equity

......
L'
o

• • Bechtel FinanC4ill'ervices~ Inc.



23 Jun 1994 4:5. REVISED CASE lB.l: Wet Gas = $0; ~ed Tax; Transport Cost @ -25% • Page 4

SIBERIAN GASS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 172,719 179,628 186,813 194,286 202,057 210,139 218,545 227,287 279,536 2,867,648

SNGP CS Dividends 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 477,941

SNGP CS Dividends 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 477,941
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 21,169

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 456,772
Real SNGP Net Cash Flow 18,155 18,155 18,155 18,155 18,155 18,155 18,155 18,155 21,470 272,635

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 172,719 179,628 186,813 194,286 202,057 210,139 218,545 227,287 279,536 2,867,648

PNG CS Dividends 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 477,941

PNG CS Dividends 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 477,941
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - 21,169

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 456,772
Real PNG Net Cash Flow 18,155 18,155 18,155 18,155 18,155 18,155 18,155 18,155 21,470 272,635

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 172,719 179,628 186,813 194,286 202,057 210,139 218,545 227,287 279,536 2,867,648

Gasprom CS Dividends 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 477,941

Gasprom CS Dividends 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 477,941
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 21,169

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 28,787 29,938 31,136 32,381 33,676 35,023 36,424 37,881 46,589 456,772
Real Gasprom Net Cash Flow 18,155 18,155 18,155 18,155 18,155 18,155 18,155 18,155 21,470 272,635

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 172,719 179,628 186,813 194,286 202,057 210,139 218,545 227,287 279,536 2,867,648

Foreign CS Dividends 86,360 89,814 93,407 97,143 101,029 105,070 109,272 113,643 139,768 1,433,824

Foreign CS Dividends 86,360 89,814 93,407 97,143 101,029 105,070 109,272 113,643 139,768 1,433,824
Less: Foreign Equity - - - - - - - - - 63,508
Less: Additional Equity Investment - - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 86,360 89,814 93,407 97,143 101,029 105,070 109,272 113,643 139,768 1,370,316
Real Foreign Cash Flow 54,466 54,466 54,466 54,466 54,466 54,466 54,466 54,466 64,410 817,906

Foreign Real Return on Equity
'"' ....~~.....
~

Bechtel Financing Services, Inc.
.~
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Data and Key Results
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REVISED CASE 1B.1: Wet Gas = $0; :ted Tax; Gasprom Tari ff @ $10 Page 1

TIMING DATA

WORKING CAPITAL DATA

ENGINEERING DATA

REVENUE DATA (1996 $'s)

38.5%
1.7

622,579

47.8%
1.4

406,426

233%
316%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1. 00
1. 00
1.00
1.00
1.00
1.00

0.4%

Actual

Jan 96
32.00%
100.0%

5
20.0%

37,458
100%
3.0%

Bechtel Finan~ervices, Inc•

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

KEY RESULTS SUMMARY

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

TAX DATA

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

•

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- -- ---
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% % Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 10.00
382 Dry Gas Export Costs 32.00

19,432 NGL In-Russia Costs ($/Ton) 1. 94 36.55
985 NGL Pipeline Costs 43.52 43.52

1,364 518 NGL Port Loading Charge 1.62
10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total
-- -- ----
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,835 10,525 (3,964) 16,397
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - 2,839
-- -- -- --
92,020 254,889 147,227 494,136
====

45
45

WB/Other Loan

70%
400,757400,760

8.15%
Jan 98 9.0
0.25%

•CD
(')

--

Cost Estimate Month
Financial Closing Month

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Ut il ity Cos t
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $000'5)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees & Close Costs (%, Amt)
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SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equity
Gasprom Cash Equity
SIBNG Equi ty
PNG Equity
Foreign Equity
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other Owners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

REVISED CASE lB.l: Wet Gas = $0; ~ed Tax; Gasprom Tariff @ $10 • Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
-- -- -- -- --

$ %
-

68,847 199,355 132,554 400,757 70%
Total Debt 400,757 70%
Operating Cash 122,562 21%

4,918 5,263 (1,982) 8,198 1% Equity Requirement 49,191 9%
4,918 5,263 (1,982) 8,198 1%
4,918 5,263 (1,982) 8,198 1%

14,753 15,788 (5,945) 24,595 4% 572,510 100%
53,863 68,699 122,562 21%
-- -- -- --

98,353 284,793 189,363 572,510 100%
MEMORANDA WB/Other Loan

Loan Draws, Amount 400,757
Standby Facility -
Constr Loan Draws + Standby, Commitment 400,757 400,760

45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
- - - - Commitment Fee Rate 0.25%

18,820 57,765 44,281 120,866 Upfront Fee Rate
463 1,388 1,068 2,919 Other Financing Fees (%, Amt)

9,785 34,314 21,692 65,791 Repayment Period 9.0
9,835 10,525 (3,964) 16,397
8,281 - - 8,281
3,000 - - 3,000
-- -- -- --
96,133 273,597 162,344 532,074 93%

1,259 10,528 26,866 38,653
961 669 153 1,783

-- -
2,220 11,197 27,018 40,435 7%

98,353 284,793 189,363 572,510 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNOING
Equity Requirement 49,191

VAT Tax 15,003 52,614 33,262 100,879 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Total Equity 109,998
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807
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23 Jun 1994 5:2. REVISED CASE lB.l: Wet Gas = $0; ~ted Tax; Gasprom Tariff @ $10 Page 1

~ SIBERIAN GAS PROCESSING PLANT

~
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

EQUITY INVESTMENT

SNGP Equity - 7,346 12,541 (1,553)
PNG Equi ty 7,346 12,541 (1,553)
Gasprom Equi ty - 7,346 12,541 (1,553)
Foreign Equi ty - 22,037 37,622 (4,660)
Additional Equity - --- -- --

Total Equity - 44,075 75,244 (9,321)

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,346 19,886 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333
PNG Equity Holdings - 7,346 19,886 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333
Gasprom Equity Holdings - 7,346 19,886 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333
Foreign Equity Holdings - 22,037 59,659 54,999 54,999 54,999 54,999 54,999 54,999 54,999 54,999 54,999 54,999-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44,075 119,319 109,998 109,998 109,998 109,998 109,998 109,998 109,998 109,998 109,998 109,998

PROJECT RETURN ON EQUITY

CS Dividends - - - 62,126 133,029 126,166 123,419 130,356 136,045 137,344 131,285 162,345
Less: Equity Investment - 44,075 75,244 (9,321)-- -- -- --

Net Cash Flow - (44,075) (75,244) 9,321 62,126 133,029 126,166 123,419 130,356 136,045 137,344 131,285 162,345
Cumu lati ve - (44,075) (119,319) (109,998) (47,872) 85,157 211,324 334,743 465,099 601,143 738,488 869,772 1,032,118

Real Net Cash Flow - (41,995) (69,741) 8,404 54,489 113,498 104,711 98,491 100,025 100,376 97,437 89,556 106,484
Real Return on Equity 47.8%

.....
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23 Jun 1994 5:2.• REVISED CASE lB.l: Wet Gas = $0; ~ed Tax; Gasprom Tariff @ $10 • Page 2

SIBERIAN GAS PROCESSING PLANT
Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -- -- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 62,126 133,029 126,166 123,419 130,356 136,045 137,344 131,285 162.345

SNGP CS Dividends - - - 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058

SNGP CS Dividends - - - 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,346 12,541 (1,553)

-- -- -- --
SNGP Net Cash Flow - (7,346) (12,541) 1,553 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058
Real SNGP Net Cash Flow - (6,999) (11,624) 1,401 9,081 18,916 17,452 16,415 16,671 16,729 16,240 14,926 17,747

SNGP Real Return on Equity 47,8%

PNG RETURNS

PNG Share of Common stock 17% 17% 17% 17% 17% 17% ln, 17% 17% 17% 17% 17%
CS Dividends - - - - 62,126 133,029 126,166 123,419 130,356 136,045 137,344 131,285 162,345

PNG CS Dividends - - - 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058

PNG CS Dividends - - 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,346 12,541 (1,553)

-- -- -- --
PNG Net Cash Flow - (7,346) (12,541) 1,553 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058
Real PNG Net Cash Flow - (6,999) (11,624 ) 1,401 9,081 18,916 17,452 16,415 16,671 16,729 16,240 14,926 17,747

PNG Real Return on Equity 47,8%

GASPROM RETURNS

Gasprom Share of Common Stock 17% ln, 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 62,126 133,029 126,166 123,419 130,356 136,045 137,344 131,285 162,345

Gasprom CS Dividends - - 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058

Gasprom CS Dividends - - 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058
Plus: Gasprom Transport Marginal Profit - - -
Less: Gasprom Equity - 7,346 12,541 (1,553)

-- -- -- --
Gasprom Net Cash Flow - (7,346) (12,541) 1,553 10,354 22,172 21,028 20,570 21,726 22,674 22,891 21,881 27,058
Real Gasprom Net Cash Flow - (6,999) (11,624) 1,401 9,081 18,916 17,452 16,415 16,671 16,729 16,240 14,926 17,747

Gasprom Real Return on Equity 47,8%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - 62,126 133,029 126,166 123,419 130,356 136,045 137,344 131,285 162,345

Foreign CS Dividends - - - 31,063 66,515 63,083 61,710 65,178 68,022 68,672 65,642 81,173

Foreign CS Dividends - - - 31,063 66,515 63,083 61,710 65,178 68,022 68,672 65,642 81,173
Less: Foreign Equity - 22,037 37,622 (4,660)
Less: Additional Equity Investment - - - -

-- -- -- -- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow - (22,037> (37,622) 4,660 31,063 66,515 63,083 61,710 65,178 68,022 68,672 65,642 81,173
Real Foreign Cash Flow - (20,998) (34,871) 4,202 27,244 56,749 52,355 49,245 50,013 50,188 48,719 44,778 53,242

Foreign Real Return on Equity 47.8%-- - Bechtel Financing Services, Inc.
CD
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23 Jun 1994 5:2. REVISED CASE 1B.1: Wet Gas = $0; ;ted Tax; Gasprom Tariff @ $10 Page 3

SIBERIAN GAS PROCESSING PLANT

--: Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 TotaLV\ -- -- -- -
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 18,333
PNG Equity - - - - - - - - - 18,333
Gasprom Equity - - - - - - - - - 18,333
Foreign Equi ty - - - - - - - - - 54,999
AdditionaL Equity - - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
TotaL Equity - - - - - - - - - 109,998

CUMULATIVE EQUITY INVESTMENT

SNGP Equity HoLdings 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333
PNG Equity HoLdings 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333
Gasprom Equity HoLdings 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333 18,333
Foreign Equity HoLdings 54,999 54,999 54,999 54,999 54,999 54,999 54,999 54,999 54,999

-- -- -- -- -- -- -- -- --
CS Equity Position 109,998 109,998 109,998 109,998 109,998 109,998 109,998 109,998 109,998

PROJECT RETURN ON EQUITY

CS Dividends 191,910 199,587 207,570 215,873 224,508 233,488 242,828 252,541 310,596 3,221,017
Less: Equity Investment - - - - - - - - - 109,998

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 191,910 199,587 207,570 215,873 224,508 233,488 242,828 252,541 310,596 3,111,019
CumuLative 1,224,0281,423,615 1,631,185 1,847,0582,071,5662,305,055 2,547,883 2,800,4243,111,019

ReaL Net Cash FLow 121,035 121,035 121,035 121,035 121,035 121,035 121,035 121,035 143,134 1,873,148
ReaL Return on Equity

~
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23 Jun 1994 5:2.• REVISED CASE lB.l: Wet Gas = $0; ~ed Tax; Gasprom Tariff @ $10 • Page 4

SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 191,910 199,587 207,570 215,873 224,508 233,488 242,828 252,541 310,596 3,221,017

SNGP CS Dividends 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 536,836

SNGP CS Dividends 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 536,836
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 18,333

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash FLow 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 518,503
ReaL SNGP Net Cash Flow 20,173 20,173 20,173 20,173 20,173 20,173 20,173 20,173 23,856 312,191

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 191,910 199,587 207,570 215,873 224,508 233,488 242,828 252,541 310,596 3,221,017

PNG CS Dividends 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 536,836

PNG CS Dividends 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 536,836
PLus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 18,333

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 518,503
Real PNG Net Cash Flow 20,173 20,173 20,173 20,173 20,173 20,173 20,173 20,173 23,856 312,191

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 191,910 199,587 207,570 215,873 224,508 233,488 242,828 252,541 310,596 3,221,017

Gasprom CS Dividends 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 536,836

Gasprom CS Dividends 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 536,836
Plus: Gasprom Transport MarginaL Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - 18,333

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 31,985 33,264 34,595 35,979 37,418 38,915 40,471 42,090 51,766 518,503
ReaL Gasprom Net Cash Flow 20,173 20,173 20,173 20,173 20,173 20,173 20,173 20,173 23,856 312,191

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 191,910 199,587 207,570 215,873 224,508 233,488 242,828 252,541 310,596 3,221,017

Foreign CS Dividends 95,955 99,793 103,785 107,937 112,254 116,744 121,414 126,270 155,298 1,610,509

Foreign CS Dividends 95,955 99,793 103,785 107,937 112,254 116,744 121,414 126,270 155,298 1,610,509
Less: Foreign Equity - - - - - - - - - 54,999
Less: AdditionaL Equity Investment - - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 95,955 99,793 103,785 107,937 112,254 116,744 121,414 126,270 155,298 1,555,510
ReaL Foreign Cash FLow 60,518 60,518 60,518 60,518 60,518 60,518 60,518 60,518 71,567 936,574

Foreign Real Return on Equity

~ - BechteL Financing Services, Inc.
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REVISED CASE 18.1: Wet Gas = $0; Expe( Tax; E. European Gas Tariff @ +25% Page 1

KEY RESULTS SUMMARY
TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --- --- --- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt service Coverage

7.5%
7.7

(72,477)

2.5%
12.8

(97,377>

77%
100%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,842 24,686 14,644 49,172
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,027 269,049 165,834 526,911

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Utility Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

100%

DOM EXP
- -

40.00
40.00

1. 94 36.55
43.52 43.52

1.62
15.10

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

Actual

39,710
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%, Amt)

WB/Other Loan 1.00
1.00
1.00
1.00
1.00
1.00

Bechtel Financ~ervices, Inc•

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

•

45
45

70%
424,854 424,855

8.15%
Jan 98 9.0
0.25%

•~
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23 Jun 1994 6:4l. REVISED CASE 1B.1: Wet Gas = $0; Expel~x; E. European Gas Tariff @ +25%

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction • Page 1

($US Thousands)

1995 1996 1997 Total %
-- -- -- -- --

SOURCES OF FUNDS $ %
-

World Bank/other Loan 68,895 209,514 146,445 424,854 70%
SIBNG Cash Equity - - - - Total Debt 424,854 70%
PNG Cash Equi ty - - - - - Operat ing Cash 34,564 6%
Gasprom Cash Equity 4,921 12,343 7,322 24,586 4% Equity Requirement 147,516 24%
SIBNG Equity 4,921 12,343 7,322 24,586 4% ---
PNG Equi ty 4,921 12,343 7,322 24,586 4%
Foreign Equity 14,763 37,029 21,966 73,758 12% 606,935 100%
JV Operating Cash Flow - 15,734 18,830 34,564 6%

-- --- -- -- --
Total Sources of Funds 98,422 299,306 209,207 606,935 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 424,854
USES OF FUNDS Standby Faci l i ty -

Constr Loan Draws + Standby, Commitment 424,854 424,855
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,842 24,686 14,644 49,172
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- --
Capital Costs 96,140 287,757 180,952 564,849 93%

Other Loan Interest 1,260 10,830 28,080 40,170
Other Loan Commitment Fees 1,021 719 175 1,915
Upfront Fees - - -

-- -- --
Financing Costs 2,282 11,549 28,255 42,086 7%

Total Uses of Funds 98,422 299,306 209,207 606,935 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 147,516

VAT Tax 15,003 52,614 33,262 100,879 Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Tota l Equi ty 208,323
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

-
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23 Jun 1994 6:4l REVISED CASE 1B.1: Wet Gas = $0; Expel Tax; E. European Gas Tariff ~ +25% Page 1

-::s SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

~
<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

EQUITY INVESTMENT

SNGP Equity - 7,349 19,621 7,750
PNG Equity - 7,349 19,621 7,750
Gasprom Equity - 7,349 19,621 7,750
Foreign Equi ty - 22,048 58,863 23,251
Additional Equity - - - - 18,125 - 3,994 9,821 3,750-- -- -- -- -- -- -- -- --

Total Equity - 44,095 117,727 46,501 18,125 - 3,994 9,821 3,750

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,349 26,970 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721
PNG Equity Holdings - 7,349 26,970 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721
Gasprom Equity Holdings - 7,349 26,970 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721
Foreign Equity Holdings - 22,048 80,911 104,162 122,287 122,287 126,281 136,102 139,852 139,852 139,852 139,852 139,852-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44,095 161,822 208,323 226,449 226,449 230,443 240,264 244,014 244,014 244,014 244,014 244,014

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - - - - - - - 26,471
less: Equity Investment - 44,095 117,727 46,501 18,125 - 3,994 9,821 3,750-- -- -- -- -- -- --

Net Cash Flow - (44,095) (117,727) (46,501) (18,125) - (3,994) (9,821> (3,750) - - - 26,471
Cumulative - (44,095) (161,822) (208,323) (226,449) (226,449) (230,443) (240,264) (244,014) (244,014) (244,014) (244,014) (217,543)

Real Net Cash Flow - (42,015) (109,117) (41,927) (15,897> - (3,315) (7,837> (2,878) - - - 17,362
Real Return on Equity 2.5%

N
o
a • • Bechtel Financ~rvices, Inc.



23 Jun 1994 6:4(. REVISED CASE 1B.1: Wet Gas = $0; EXpe(~X; E. European Gas Tariff @ +25% • Page 2

SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 15% 15% 15% 14% 14% 14% 14% 14% 14%
CS Dividends - - - - - - - - - - - - 26,471

SNGP CS Dividends - - - - - - - - - - - 3,766

SNGP CS Dividends - - - - - - - - - - - 3,766
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 19,621 7,750

-- -- -- --
SNGP Net Cash Flow - (7,349) (19,621) (7,750) - - - - - - - - 3,766
Real SNGP Net Cash Flow - (7,003) (18,186) (6,988) - - - - - - - - 2,470

SNGP Real Return on Equity 2.4%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 15% 15% 15% 14% 14% 14% 14% 14% 14%
CS Dividends - - - - - - - - - - - - 26,471

PNG CS Dividends - - - - - - - - - - - 3,766

PNG CS Dividends - - - - - - - - - - - 3,766
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 19,621 7,750

-- -- -- --
PNG Net Cash Flow - (7,349) (19,621 ) (7,750) - - - - - - - - 3,766
Real PNG Net Cash Flow - (7,003) (18,186) (6,988) - - - - - - - - 2,470

PNG Real Return on Equity 2.4%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 15% 15% 15% 14% 14% 14% 14% 14% 14%
CS Dividends - - - - - - - - - - - - 26,471

Gasprom CS Dividends - - - - - - - - - - - 3,766

Gasprom CS Dividends - - - - - - - - - - - 3,766
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 19,621 7,750

-- -- -- --
Gasprom Net Cash Flow - (7,349) (19,621) (7,750) - - - - - - - 3,766
Real Gasprom Net Cash Flow - (7,003) (18,186) (6,988) - - - - - - - - 2,470

Gasprom Real Return on Equity 2.4%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50':', 50% 54% 54% 55% 57% 57% 57% 57% 57% 57%
CS Dividends - - - - - - - - - - - - 26,471

Foreign CS Dividends - - - - - - - - - - - 15,171

Foreign CS Dividends - - - - - - - - - - - 15,171
Less: Foreign Equity - 22,048 58,863 23,251 - - - - -
Less: Additional Equity Investment - - - - 18,125 - 3,994 9,821 3,750-- -- -- -- -- -- -- -- --

Foreign Net Cash Flow - (22,048) (58,863) (23,251) (18,125) - (3,994) (9,821> (3,750) - - - 15,171
Real Foreign Cash Flow - (21,008) (54,559) (20,963) <15,897) - (3,315) (7,837) (2,878) - - - 9,951

Foreign Real Return on Equity 2.7%

["\) -
~

Bechtel Financing Services, Inc.
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SIBERIAN GAS PROCESSING PLANT

~
Equi ty Returns

<Thousands)-- 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 34,721
PNG Equity - - - - - - - - - 34,721
Gasprom Equi ty - - - - - - - - - 34,721
Foreign Equi ty - - - - - - - - 104,162
Additional Equity - - - - - - - - - 35,690

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - - 244,014

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721
PNG Equity HoLdings 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721
Gasprom Equity HoLdings 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721 34,721
Foreign Equity Holdings 139,852 139,852 139,852 139,852 139,852 139,852 139,852 139,852 139,852-- -- -- -- -- -- -- -- --

CS Equity Position 244,014 244,014 244,014 244,014 244,014 244,014 244,014 244,014 244,014

PROJECT RETURN ON EQUITY

CS Dividends 62,009 57,224 54,222 56,391 58,646 60,992 63,432 65,969 81,134 586,490
Less: Equity Investment - - - - - - - - - 244,014

-- -- -- -- -- -- -- -- -- --
Net Cash FLow 62 009 57,224 54,222 56,391 58,646 60,992 63,432 65,969 81,134 342,476
CumuLative <155: 534) (98,309) (44,088) 12,303 70,949 131,941 195,373 261,342 342,476

Real Net Cash Flow 39,108 34,702 31,617 31,617 31,617 31,617 31,617 31,617 37,390 95,279
Real Return on Equity

("\j
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 14% 14% 14% 14% 14% 14% 14% 14% 14%
CS Dividends 62,009 57,224 54,222 56,391 58,646 60,992 63,432 65,969 81,134 586,490

SNGP CS Dividends 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 83,451

SNGP CS Dividends 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 83,451
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 34,721

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 48,731
Real SNGP Net Cash Flow 5,565 4,938 4,499 4,499 4,499 4,499 4,499 4,499 5,320 13,109

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 14% 14% 14% 14% 14% 14% 14% 14% 14%
CS Dividends 62,009 57,224 54,222 56,391 58,646 60,992 63,432 65,969 81,134 586,490

PNG CS Dividends 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 83,451

PNG CS Dividends 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 83,451
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 34,721

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 48,731
Real PNG Net Cash Flow 5,565 4,938 4,499 4,499 4,499 4,499 4,499 4,499 5,320 13,109

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 14% 14% 14% 14% 14% 14% 14% 14% 14%
CS Dividends 62,009 57,224 54,222 56,391 58,646 60,992 63,432 65,969 81,134 586,490

Gasprom CS Dividends 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 83,451

Gasprom CS Dividends 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 83,451
Plus: Gasprom Transport Marginal Profit - - - - - - -
Less: Gasprom Equity - - - - - - - - - 34,721

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 8,823 8,142 7,715 8,024 8,345 8,679 9,026 9,387 11,545 48,731
Real Gasprom Net Cash Flow 5,565 4,938 4,499 4,499 4,499 4,499 4,499 4,499 5,320 13,109

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 57% 57% 57% 57% 57% 57% 57% 57% 57%
CS Dividends 62,009 57,224 54,222 56,391 58,646 60,992 63,432 65,969 81,134 586,490

Foreign CS Dividends 35,540 32,797 31,076 32,319 33,612 34,956 36,355 37,809 46,501 336,136

Foreign CS Dividends 35,540 32,797 31,076 32,319 33,612 34,956 36,355 37,809 46,501 336,136
Less: Foreign Equity - - - - - - - - - 104,162
Less: Additional Equity Investment - - - - - - - - 35,690

-- -- -- -- -- -- -- -- -- --
Foreign Net Cash Flow 35,540 32,797 31,076 32,319 33,612 34,956 36,355 37,809 46,501 196,284
Real Foreign Cash Flow 22,414 19,889 18,121 18,121 18,121 18,121 18,121 18,121 21,429 55,951

Foreign Real Return on Equity

N ----- Bechtel Financing Services, Inc.
~0
~~v) ,
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WORKING CAPITAL DATA

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

Days Receivables
Days Payables

FINANCING DATA

21.2%
3.5

220.203

22.2%
3.5

127.829

156%
195%

2.8% *'"
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.00
1.00
1.00
1.00

0.4%

Actual

Jan 96
32.00%
100.0%

5
20.0%

38,762
100%
3.0%

Bechtel Financ~ervices. Inc.

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Min Debt Service Coverage
Average Debt Service Coverage

TAX DATA

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000. 4% thereafter
(all escalation equivalent to inflation)

•

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Oct 93 First. Last Operation Month Jan 96 Dec 15
Jan 95 Economi c Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- -- -- -- ---- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% % Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'s) DOM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 40.00
382 Dry Gas Export Costs 24.00

19.432 NGL In-Russia Costs ($/Ton) 1.94 36.55
985 NGL Pipeline Costs 43.52 43.52

1.364 518 NGL Port Loading Charge 1.62
10.134 NGL Shipping Cost 15.10

1995 1996 1997 Total
-- -- -- --
43,700 157.500 90.300 291.500

- - - -
17.900 53.700 40.200 111.800

440 1.290 970 2,700
9.839 18,723 6.809 35.371
8.000 - - 8.000
9.306 31.874 19,721 60.900
2.839 - - 2.839
-- ---- --
92.024 263.086 157.999 513.110
= =====

45
45

WB/Other Loan

70%
414,707 414,710

8.15%
Jan 98 9.0
0.25%

•f\)

o
~

Rated Capacity (BCM/yr)in 1996. 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

~
TIMING DATA

Cost Estimate Month .
Financial Closing Month

ENGINEERING DATA

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost. Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

%of Permanent Financing
Loan Amount. Commitment
Loan Interest Rate
Start of Repayment. Repayment Period
Commitment Fees %
Upfront Fee %
Other Fin Fees &Close Costs (%. Amt)



23 Jun 1994 7:0(~

SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equi ty
Gasprom Cash Equity
SIBNG Equity
PNG Equity
Foreign Equity
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other OWners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

REVISED CASE lB.1: Wet Gas = $0; Expel~ax; E. European Gas Tariff @ -25% ~ Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %
- -- -- -- --

$ %
-

68,875 205,237 140,595 414,707 70%
Total Debt 414,707 70%
Operating Cash 71,619 12%

4,920 9,361 3,404 17,685 3% Equity Requirement 106,112 18%
4,920 9,361 3,404 17,685 3% ---
4,920 9,361 3,404 17,685 3%

14,759 28,084 10,213 53,056 9% 592,439 100%
31,790 39,830 71,619 12%
-- -- -- --

98,393 293,195 200,851 592,439 100%
MEMORANDA WB/other Loan

Loan Draws, Amount 414,707
Standby Facility -
Constr Loan Draws + Standby, Commitment 414,707 414,710

45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
- - - - Commitment Fee Rate 0,25%

18,820 57,765 44,281 120,866 Upfront Fee Rate
463 1,388 1,068 2,919 Other Financing Fees (%, Amt)

9,785 34,314 21,692 65,791 Repayment Period 9.0
9,839 18,723 6,809 35,371
8,281 - - 8,281
3,000 - - 3,000
-- -- -- --
96,137 281,794 173,116 551,048 93%

1,260 10,703 27,569 39,531
996 698 166 1,860

-
-- -

2,256 11,401 27,734 41,391 7%

98.393 293.195 200,851 592,439 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

15,003 52,614 33,262 100,879
Equity Requirement 106,112

VAT Tax Equity for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ---

-- -- -- -- Tota l Equ i ty 166.920
Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404

-- -- -- --
Cash Equity for VAT 14,569 43,669 2,570 60,807

~

f\.)

a
CJl ~
~

Bechtel Financing Services, Inc.
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- SIBERIAN GAS PROCESSING PLANT

~
Equi ty Returns

(Thousands)
~

0\
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

EQUITY INVESTMENT

SNGP Equity - 7.348 16.640 3.833
PNG Equi ty - 7.348 16,640 3.833
Gasprom Equ ity - 7.348 16.640 3.833
Foreign Equi ty - 22.043 49.919 11.498
Additional Equity - - - --- -- -- --

Tota l Equi ty - 44.087 99.838 22.995

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7.348 23.987 27.820 27.820 27.820 27.820 27.820 27.820 27.820 27.820 27.820 27.820
PNG Equity Holdings - 7.348 23.987 27.820 27.820 27.820 27.820 27.820 27.820 27.820 27.820 27.820 27.820
Gasprom Equity Holdings - 7.348 23,987 27.820 27.820 27,820 27.820 27.820 27,820 27.820 27.820 27.820 27.820
Foreign Equity Holdings - 22.043 71.962 83.460 83.460 83.460 83.460 83.460 83.460 83.460 83.460 83.460 83.460

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44.087 143.924 166.920 166.920 166.920 166.920 166.920 166.920 166.920 166.920 166.920 166.920

PROJECT RETURN ON EQUITY

CS Dividends - - - - 4.611 71.981 62,704 57.574 61.998 65.070 63.327 53.793 82.652
Less: Equity Investment - 44.087 99.838 22.995

-- -- -- --
Net Cash Flow - (44.087) (99.838) (22.995) 4.611 71.981 62,704 57.574 61.998 65.070 63.327 53,793 82.652
Cumulative - (44.087) (143.924) (166,920) (162.309) (90.328) (27.624) 29.950 91.947 157.017 220,344 274.137 356,789

Real Net Cash Flow - (42.007) (92.537) (20,733) 4.044 61.412 52.041 45.945 47.572 48,010 44.926 36.695 54.213
Real Return on Equity 22.2%

f\J
<=>
OJ • • Bechtel Financ~ervices, Inc.
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 4.611 71.981 62,704 57.574 61.998 65.070 63,327 53,793 82,652

SNGP CS Dividends - - - 768 11,997 10,451 9,596 10,333 10,845 10,554 8,965 13,775

SNGP CS Dividends - - - 768 11,997 10,451 9,596 10,333 10,845 10,554 8,965 13,775
Plus: SNGP NGL Pipeline Marginal Profit - - -
Less: SNGP Equity - 7,348 16,640 3,833

-- -- -- --
SNGP Net Cash Flow - (7.348) <16,640) (3.833) 768 11.997 10,451 9.596 10,333 10,845 10,554 8,965 13.775
Real SNGP Net Cash Flow - (7,001) (15,423) (3.456) 674 10,235 8,673 7.657 7,929 8.002 7,488 6,116 9.035

SNGP Real Return on Equity 22.2%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - 4,611 71.981 62,704 57,574 61,998 65,070 63.327 53,793 82,652

PNG CS Dividends - - - 768 11,997 10.451 9,596 10.333 10,845 10,554 8.965 13,775

PNG CS Dividends - - - 768 11.997 10,451 9,596 10,333 10,845 10.554 8.965 13,775
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7.348 16.640 3,833

-- -- -- --
PNG Net Cash Flow (7,348) (16.640) (3.833) 768 11,997 10,451 9,596 10.333 10.845 10.554 8.965 13,775
Real PNG Net Cash Flow - (7.001> (15.423) (3.456) 674 10,235 8,673 7.657 7.929 8.002 7,488 6.116 9.035

PNG Real Return on Equity 22.2%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - 4,611 71,981 62,704 57,574 61.998 65.070 63,327 53.793 82,652

Gasprom CS Dividends - - - 768 11,997 10,451 9,596 10,333 10,845 10.554 8,965 13,775

Gasprom CS Dividends - - - 768 11,997 10.451 9.596 10.333 10,845 10.554 8.965 13,775
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7.348 16,640 3,833

-- -- -- --
Gasprom Net Cash Flow - (7,348) (16.640) (3,833) 768 11,997 10,451 9,596 10.333 10.845 10,554 8.965 13,775
Real Gasprom Net Cash Flow - (7,001> <15,423) (3,456) 674 10,235 8,673 7.657 7.929 8.002 7.488 6.116 9.035

Gasprom Real.Return on Equity 22.2%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - 4.611 71,981 62.704 57.574 61.998 65,070 63.327 53,793 82.652

Foreign CS Dividends - - - 2,305 35,990 31,352 28.787 30,999 32.535 31,663 26.896 41.326

Foreign CS Dividends - - - 2.305 35,990 31,352 28,787 30.999 32.535 31,663 26,896 41,326
Less: Forei9n Equity - 22,043 49,919 11,498
Less: Additlonal Equity Investment - - - -

-- -- -- --
Foreign Net Cash Flow - (22.043) (49.919) (11.498) 2,305 35.990 31.352 28,787 30.999 32,535 31,663 26,896 41,326
Real Foreign Cash Flow - (21,003) (46,268) (10,367) 2,022 30,706 26.020 22,972 23,786 24,005 22,463 18,347 27,106

Foreign Real Return on Equity 22.2%

N

~
Bechtel Financing Services. Inc.
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~ SIBERIAN GAS PROCESSING PLANT

~
Equi ty Returns

<Thousands)

~ 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 27,820
PNG Equi ty - - - - - - - - - 27,820
Gasprom Equity - - - - - - - - - 27,820
Foreign Equity - - - - - - - - - 83,460
Additional Equity - - - - - - - - -

-- -- -- -- -- -- -- -- -- --
Total Equity - - - - - - - - - 166,920

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 27,820 27,820 27,820 27,820 27,820 27,820 27,820 27,820 27,820
PNG Equity Holdings 27,820 27,820 27,820 27,820 27,820 27,820 27,820 27,820 27,820
Gasprom Equity Holdings 27,820 27,820 27,820 27,820 27,820 27,820 27,820 27,820 27,820
Foreign EqUity Holdings 83,460 83,460 83,460 83,460 83,460 83,460 83,460 83,460 83,460

-- -- -- -- -- -- -- -- --
CS Equity Position 166,920 166,920 166,920 166,920 166,920 166,920 166,920 166,920 166,920

PROJECT RETURN ON EQUITY

CS Dividends 109,833 114,226 118,795 123,547 128,489 133,628 138,973 144,532 177,758 1,713,489
Less: Equity Investment - - - - - - - - - 166,920

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 109,833 114,226 118,795 123,547 128,489 133,628138,973144,532177,758 1,546,569
Cumulative 466,621 580,847 699,642 823,189 951,678 1,085,306 1,224,279 1,368,811 1,546,569

Real Net Cash Flow 69,270 69,270 69,270 69,270 69,270 69,270 69,270 69,270 81,917 875,657
Real Return on Equity

N
<=>
00 • • Bechtel Financ4illiervices, Inc .
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 109,833 114,226 118,795 123,547 128,489 133,628 138,973 144,532 177,758 1,713,489

SNGP CS Dividends 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 285,581

SNGP CS Dividends 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 285,581
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 27,820

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 257,761
Real SNGP Net Cash Flow 11,545 11,545 11,545 11,545 11,545 11,545 11,545 11,545 13,653 145,943

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 109,833 114,226 118,795 123,547 128,489 133,628 138,973 144,532 177,758 1,713,489

PNG CS Dividends 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 285,581

PNG CS Dividends 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 285,581
Plus: PNG wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 27,820

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 257,761
Real PNG Net Cash Flow 11,545 11,545 11,545 11,545 11,545 11,545 11,545 11,545 13,653 145,943

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 109,833 114,226 118,795 123,547 128,489 133,628 138,973 144,532 177,758 1,713,489

Gasprom CS Dividends 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 285,581

Gasprom CS Dividends 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 285,581
Plus: Gasprom Transport Marginal Profit - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 27,820

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 18,305 19,038 19,799 20,591 21,415 22,271 23,162 24,089 29,626 257,761
Real Gasprom Net Cash Flow 11,545 11,545 11,545 11,545 11,545 11,545 11,545 11,545 13,653 145,943

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 109,833 114,226 118,795 123,547 128,489 133,628 138,973 144,532 177,758 1,713,489

Foreign CS Dividends 54,916 57,113 59,397 61,773 64,244 66,814 69,487 72,266 88,879 856,744

Foreign CS Dividends 54,916 57,113 59,397 61,773 64,244 66,814 69,487 72,266 88,879 856,744
Less: Forei~n Equity - - - - - - - - - 83,460
Less: Additlonal Equity Investment - - - - - - - - --- -- -- -- -- -- -- -- -- --

Foreign Net Cash Flow 54,916 57,113 59,397 61,773 64,244 66,814 69,487 72,266 88,879 773,284
Real Foreign Cash Flow 34,635 34,635 34,635 34,635 34,635 34,635 34,635 34,635 40,959 437,828

Foreign Real Return on Equity

N --- Bechtel Financing Services, Inc.
a ~c..o
~~.
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

KEY RESULTS SUMMARY
Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001-- --- --- --- --- --- --- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1. 91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

43,700 157,500 90,300 291,500- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,840 20,906 9,423 40,169
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,025 265,269 160,614 517,908

rIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
contributed Assets
Other Owners Costs
Infrastructure Costs
Initial ~orking Capital

Capital Costs

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
%Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

100%

DOM EXP
- -

40.00
32.00

1.94 36.55
32.64 32.64

1.62
15.10

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

17.1%
4.3

128,849

16.2%
5.2

60,289

131%
168%

Actual

39,092
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% ~~

2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

45
45

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
I.oan Amount, Coomi tment
Loan Interest Rate
start of Repayment, Repayment
Commitment Fees %
Upfront Fee % •
Other Fin Fees & Costs

Period

(%, Amt)

~B/Other Loan

70%
418,240 418,240

8.15%
Jan 98 9.0
0.25%

N......
<::) •

~~ Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

o&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
~et Gas Price

1.00
1.00
1.00
1.00
1.00
1.00

•
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

93%

7%

100%

Loan Draws, Amount
Standby Facil ity
Constr Loan Draws + Standby, Commitment
Constr Loan Int Rate
Commitment Fee Rate
Upfront Fee Rate
Other Financing Fees (%, Amt)
Repayment Period

SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equity
Gasprom Cash Equity
SIBNG Equity
PNG Equi ty
Foreign Equity
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
larasovsky Gas Processing Plant
Gas Gatherin~ Systems Cost
Metering Facllities Costs
Infrastructure Costs
Contributed Assets
Other OWners Costs
Initial Working Capital

Capital Costs

Other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

fotal Uses of Funds

1995 1996 1997 Total %
- -- -- -- -

68,882 206,802 142,555 418,240 70%
- - - - -
- - - - -

4,920 10,453 4,711 20,084 3%
4,920 10,453 4,711 20,084 3%
4,920 10,453 4,711 20,084 3%

14,760 31,359 14,134 60,253 10%
25,912 32,826 58,739 10%
-- -- -- --

98,403 295,432 203,650 597,485 100%

45,950 169,606 99,266 314,821
- - - -

18,820 57,765 44,281 120,866
463 1,388 1,068 2,919

9,785 34,314 21,692 65,791
9,840 20,906 9,423 40,169
8,281 - - 8,281
3,000 - - 3,000
-- -- -- --
96,138 283,977 175,731 555,847

1,260 10,749 27,751 39,760
1,005 705 169 1,879

- - -
- -- -- --

2,265 11,455 27,919 41,639

98,403 295,432 203,650 597,485

Total Debt
Operating Cash
Equity Requirement

MEMORANDA

$

418,240
58,739

120,507

597,485

%

70%
10%
20%

100%

WB/Other Loan

418,240

418,240 418,240
8.15%
0.25%

9.0

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax 15,003 52,614 33,262 100,879
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072-- -- -- --

Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
roreign Equity for VAT 7,284 21,834 1,285 30,404-- -- -- --

Cash Equity for VAT 14,569 43,669 2,570 60,807--N ~
l- S!-'

Equity Requirement
Equi ty for VAT

Total Equity

120,507
60,807
---
181,314
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11 Jul 1994 6:( REVISED CASE lB.l: Wet Gas = $0; EXI d Tax; NGL pipeline Tariff @ -25% Page 1

SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- --
EQUITY INVESTMENT

SNGP Equity - 7,348 17,731 5,140
PNG Equity - 7,348 17,731 5,140
Gasprom Equity - 7,348 17,731 5,140
Foreign Equi ty - 22,045 53,193 15,419
Additional Equity - - --- -- -- --

Total Equity - 44,090 106,386 30,839

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 25,079 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
PNG Equity Holdings - 7,348 25,079 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
Gasprom Equity Holdings - 7,348 25,079 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
Foreign Equity Holdings - 22,045 75,238 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,090 150,476 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314

PROJECT RETURN ON EQUITY

CS DiVidends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811
less: Equity Investment - 44,090 106,386 30,839-- --

Net Cash Flow - (44,090) (106,386) (30,839) - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811
Cumulative - (44,090) (150,476) (181,314) (181,314) (144,333) (99,016) (56,762) (8,350) 45,335 94,690 131,109 195,921

Real Net Cash Flow - (42,010) (98,606) (27,805) - 31,552 37,611 33,719 37,148 39,609 35,014 24,843 42,511
Real Return on Equity 16.2%

N......
N • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -- -- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Oividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

SNGP CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802

SNGP CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 17,731 5,140

-- -- -- --
SNGP Net Cash Flow - (7,348) <17,731 ) (5,140) - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Real SNGP Net Cash Flow - (7,002) (16,434) (4,634) - 5,259 6,268 5,620 6,191 6,602 5,836 4,141 7,085

SNGP Real Return on Equity 16.2%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

PNG CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802

PNG CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equi ty - 7,348 17,731 5,140-- -- -- --

PNG Net Cash Flow - (7,348) (17,731> (5,140) - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Real PNG Net Cash Flow - (7,002) (16,434) (4,634) - 5,259 6,268 5,620 6,191 6,602 5.836 4,141 7,085

PNG Real Return on Equity 16.2%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

Gasprom CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802

Gasprom CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 17,731 5,140-- -- -- --

Gasprom Net Cash Flow - (7,348) (17,731> (5,140) - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Real Gasprom Net Cash Flow - (7,002) <16,434) (4,634) - 5,259 6,268 5,620 6,191 6,602 5,836 4,141 7,085

Gasprom Real Return on Equity 16.2%

FOREIGN INVESTOR RETURNS

lorcign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

Foreign CS Dividends - - - - 18,491 22,659 21,127 24,206 26,842 24,678 18,210 32,406

Foreign CS Dividends - - - - 18,491 22,659 21,127 24,206 26,842 24,678 18,210 32,406
Less: Forei~n Equity - 22,045 53,193 15,419
Less: Additlonal Equity Investme~~

Foreign Net Cash Flow ~~ - (22,045) (53,193) (15,419) - 18,491 22,659 21,127 24,206 26,842 24,678 18,210 32,406
Real Foreign Cash Flow Wd - (21,005) (49,303) (13,902) - 15,776 18,805 16,860 18,574 19,805 17,507 12,422 21,255

Foreign Real Return on Equity \ 16.2%
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total--
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 30.219
PNG Equity - - - - - - - - - 30.219
Gasprom Equi ty - - - - - - - - - 30.219
Foreign Equi ty - - - - - - - - - 90.657
Additional Equity - - - - - - - - --- -- -- -- -- -- -- -- -- -

Total Equity - - - - - - - - - 181.314

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 30.219 30.219 30.219 30.219 30.219 30.219 30.219 30.219 30.219
PNG Equi ty Holdings 30.219 30.219 30.219 30.219 30.219 30.219 30.219 30.219 30.219
Gasprom Equity Holdings 30.219 30.219 30.219 30.219 30.219 30.219 30.219 30.219 30.219
Foreign Equity Holdings 90.657 90.657 90.657 90.657 90.657 90.657 90,657 90.657 90,657-- -- -- -- -- -- -- -- --

CS Equity Position 181.314 181.314 181.314 181,314 181,314 181,314 181,314 181.314 181.314

PROJECT RETURN ON EQUITY

CS Dividends 91.481 95,141 98.946 102.904 107.020 111,301 115,753 120.383 148,057 1,368,223
Less; Equity Investment - - - - - - - - - 181.314-- -- -- -- -- -- -- -- -- --

Net Cash Flow 91.481 95,141 98,946 102.904 107.020 111.301 115,753120,383148.057 1,186,908
Cumulative 287.402 382,543 481.489 584.393 691.413 802.715 918,468 1.038.851 1.186.908

Real Net Cash Flow 57,696 57.696 57.696 57,696 57.696 57,696 57,696 57.696 68,230 643.385
Real Return on Equi ty

N....
~ • • •
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SIBERIAN GAS PROCESSING PLANT
Equity Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 91.481 95.141 98.946 102.904 107.020 111.301 115,753 120.383 148.057 1.368.223

SNGP CS Dividends 15.247 15.857 16.491 17.151 17.837 18.550 19.292 20.064 24.676 228.037

SNGP CS Dividends 15.247 15.857 16.491 17.151 17.837 18.550 19.292 20.064 24.676 228.037
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 30.219-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 15.247 15.857 16,491 17.151 17.837 18.550 19.292 20.064 24.676 197.818
Real SNGP Net Cash Flow 9.616 9.616 9,616 9.616 9.616 9.616 9.616 9.616 11.372 107.231

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 91.481 95.141 98.946 102.904 107.020 111.301 115,753 120.383 148.057 1.368.223

PNG CS Dividends 15.247 15.857 16.491 17.151 17.837 18.550 19.292 20.064 24.676 228.037

PNG CS Dividends 15.247 15.857 16.491 17.151 17.837 18.550 19.292 20.064 24.676 228.037
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 30.219-- -- -- -- -- -- -- -- -- --

PNG Net Cash Flow 15.247 15.857 16.491 17.151 17.837 18.550 19,292 20.064 24,676 197.818
Real PNG Net Cash Flow 9.616 9.616 9.616 9,616 9.616 9.616 9,616 9.616 11,372 107.231

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 91.481 95.141 98.946 102.904 107.020 111.301 115,753 120.383 148.057 1.368.223

Gasprom CS Dividends 15.247 15.857 16.491 17.151 17.837 18.550 19.292 20.064 24.676 228.037

Gasprom CS Dividends 15.247 15.857 16.491 17.151 17.837 18.550 19.292 20.064 24.676 228.037
Plus: Gasprom Transport Marginal Profit - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 30.219-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 15.247 15.857 16.491 17.151 17.837 18.550 19.292 20.064 24.676 197.818
Real Gasprom Net Cash Flow 9.616 9.616 9.616 9.616 9.616 9.616 9.616 9.616 11.372 107.231

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 91.481 95.141 98.946 102.904 107.020 111.301 115,753 120.383 148.057 1.368.223

Foreign CS Dividends 45.741 47.570 49.473 51.452 53.510 55.651 57.877 60.192 74.029 684.111

Foreign CS Dividends 45.741 47.570 49.473 51.452 53.510 55.651 57,877 60.192 74.029 684.111
Less: Forei~n Equity .......... - - - - - - - - - 90.657
Less: AdditIonal Equity Investment

N~--
Foreign Net Cash Flow .....E45.741 47.570 49.473 51.452 53.510 55.651 57.877 60.192 74.029 593.454
Real Foreign Cash Flow ...,. 28.848 28.848 28,848 28.848 28,848 28.848 28.848 28.848 34,115 321.692

CJl··
Foreign Real Return on Equity



Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yrlin 1996. 1998
Stream Factor
Operations Partial Year Factor
~et Gas Processed (MCMl
Dry Gas Production (BCMl
NGL Production (MMTonsl

KEY RESULTS SUMMARY

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

17.1%
4.3

128.849

16.2%
5.2

60,289

131%
168%

Page 1

Real Return on Investment (no taxesl
Unleveraged Payback (Yrsl
Nominal NPV (Oct '931 @ 15.0%

Real Return on Equity
Leveraged Payback (Yrsl
Nominal NPV (Oct '931 @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

Tax; NGL Pipeline Tariff @ -25%REVISED CASE lB.l: Wet Gas = $0; EXI

Oct 93 First. Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

---'

e:§
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~ORKING CAPITAL DATA

CAPITAL COST DATA (1993 $OOO'sl

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount. COI1l11itment
loan Interest Rate
Start of Repayment. Repayment Period
COI1l11itment fees %
Upfront Fee %
Jther Fin Fees &Close Costs (%. Amtl

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

0.4%

1.00
1.00
1.00
1.00
1.00
1.00

Actual

39.092
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

Bechtel Finan~services, Inc.

Tax & Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapExl
Property Tax (% of Fixed Assetsl

Road Tax (% of Revenues)

Required Reserves (1st Operating Yrl
Cash Flow Dedicated to Reserves
Reinvestment Rate

fINANCING DATA (cont'dl

TAX DATA

Dry Gas Export Tariff ('93 $/MCMl
NGL Export Tariff ('93 $/Tonl

ECONOMIC DATA

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000. 4% thereafter
(all escalation equivalent to inflationl

17.09
90.00

100%

DOM EXP
- --

40.00
32.00

1.94 36.55
32.64 32.64

1.62
15.10

•

Domestic Gas Price ($/MCMl
Export Gas Price ($/MCMl
% Dry Gas for Export

TRANSPORT COSTS (1996 $'sl

Dry Gas In-Russia Costs ($/MCMl
Dry Gas Export Costs
NGL In-Russia Costs ($/Tonl
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

67.86
144.00

100%

382
19.432

985
1.364

10.134

1995

45
45

43.700 157.500 90.300 291.500
- - - -

17.900 53.700 40.200 111.800
440 1,290 970 2.700

9,840 20,906 9.423 40,169
8,000 - - 8.000
9.306 31.874 19.721 60,900
2,839 - - 2.839-- -- ----

92.025 265.269 160.614 517.908

WB/Other Loan

70%
418.240 418.240

8.15%
Jan 98 9.0
0.25%

•N-en

REVENUE DATA (1996 $'sl

NGL Domestic Price ($/Tonl
NGL Export Price ($/Tonl
% NGL for Export

OPERATING COST DATA (1993 $DDD'sl

~et Gas Feedstock Cost ($/MCMl
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost. Benefits
Other Expenses

Gubkinsky GPP Expansion
larasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other (Mners Costs
Infrastructure Costs
Initial Working Capital

Capi tal Costs
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SOURCES OF FUNDS

World Bank/Other Loan
SIBNG Cash Equity
PNG Cash Equi ty
Gasprom Cash Equity
SIBNG Equi ty
PNG Equi ty .
Foreign Equi ty
JV Operating Cash Flow

Total Sources of Funds

USES OF FUNDS

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Costs
Infrastructure Costs
Contributed Assets
Other Owners Costs
Initial Working Capital

Capital Costs

other Loan Interest
Other Loan Commitment Fees
Upfront Fees

Financing Costs

Total Uses of Funds

REVISED CASE lB.l: Wet Gas = $0; EX~J Tax; NGL Pipeline Tariff @ -25% ~ Page 1

SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total %- -- -- -- --
$ %

-
68,882 206,802 142,555 418,240 70%

Total Debt 418,240 70%
Operating Cash 58,739 10%

4,920 10,453 4,711 20,084 3% Equity Requirement 120,507 20%
4,920 10,453 4,711 20,084 3%
4,920 10,453 4,711 20,084 3%

14,760 31,359 14,134 60,253 10% 597,485 100%
25,912 32,826 58,739 10%
-- -- -- --

98,403 295,432 203,650 597,485 100%
MEMORANDA WB/Other Loan

Loan Draws, Amount 418,240
Standby Faci l i ty -

45,950 169,606 314,821
Constr Loan Draws + Standby, Commitment 418,240 418,240

99,266 Constr Loan Int Rate 8.15%
- - - - Commitment Fee Rate 0.25%

18,820 57,765 44,281 120,866 Upfront Fee Rate
463 1,388 1,068 2,919 Other Financing Fees (%, Amt)

9,785 34,314 21,692 65,791 Repayment Period 9.0
9,840 20,906 9,423 40,169
8,281 - - 8,281
3,000 - - 3,000-- -- -- --

96,138 283,9IT 175,731 555,847 93%

1,260 10,749 27,751 39,760
1,005 705 169 1,879

- - -
- -- -- -

2,265 11,455 27,919 41,639 7%

98,403 295,432 203,650 597,485 100%

WW NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING
Equity Requirement 120,507

VAT Tax 15,003 52,614 33,262 100,879 Equi ty for VAT 60,807
VAT Recovery Expressed in $'s 435 8,945 30,692 40,072 ----- -- -- -- Total Equity 181,314

Net VAT Payment 14,569 43,669 2,570 60,807

PNG Cash Equity for VAT 2,428 7,278 428 10,135
SNGP Cash Equity for VAT 2,428 7,278 428 10,135
Gasprom Cash Equity for VAT 2,428 7,278 428 10,135
Foreign Equity for VAT 7,284 21,834 1,285 30,404-- -- -- --

Cash Equity for VAT 14,569 43,669 2,570 60,807

"'.o1:l.~.
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Bechtel Financing Services, Inc.



11 Jul 1994 6:( REVISED CASE 1B. 1: Wet Gas = $0; EXI I Tax; NGL Pipel ine Tari ff @ -25% Page 1

~
SIBERIAN GAS PROCESSING PLANT

Equity Returns
cS (Thousands)-S 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

EQUITY INVESTMENT

SNGP Equi ty - 7,348 17,731 5,140
PNG Equi ty - 7,348 17,731 5,140
Gasprom Equity - 7,348 17,731 5,140
Foreign Equi ty - 22,045 53,193 15,419
Additional Equity - --- -- --

Total Equity - 44,090 106,386 30.839

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 25,079 30,219 30,219 30,219 30,219 30,219 30,219 30.219 30,219 30,219 30,219
PNG Equity Holdings - 7,348 25,079 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
Gasprom Equity Holdings - 7,348 25,079 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
Foreign Equity Holdings - 22,045 75,238 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657-- -- -- -- -- -- -- --- -- -- -- -- --

CS Equity Position - 44,090 150,476 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811
Less: Equity Investment - 44,090 106,386 30,839-- -- -- --

Net Cash Flow - (44,090) (106,386) (30,839) - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811
Cumulative - (44,090) <150,476) <181,314) (181,314) (144,333) (99,016) (56,762) (8,350) 45,335 94,690 131,109 195,921

Real Net Cash Flow - (42,010) (98,606) (27,805) - 31, 552 37,611 33,719 37,148 39,609 35,014 24,843 42,511
Real Return on Equity 16.2%

f\..)

..
00 • • Bechtel Finan~services, Inc.



11 Jul 1994 6:t. REVISED CASE lB.l: Wet Gas 7. $0; EX'. Tax; NGL Pipeline Tariff @ -25% • Page 2

SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -- -- -- -- -
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

SNGP CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802

SNGP CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 17,731 5,140-- -- -- --

SNGP Net Cash Flow - (7,348) (17,731 ) (5,140) - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Real SNGP Net Cash Flow - (7,002) <16,434) (4,634) - 5,259 6,268 5,620 6,191 6,602 5,836 4,141 7,085

SNGP Real Return on Equity 16.2%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

PNG CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802

PNG CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equi ty - 7,348 17,731 5,140-- -- -- --

PNG Net Cash Flow - (7,348) (17,731) (5,140) - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Real PNG Net Cash Flow - (7,002) (16,434) (4,634) - 5,259 6,268 5,620 6,191 6,602 5,836 4,141 7,085

PNG Real Return on Equity 16.2%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

Gasprom CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802

Gasprom CS Dividends - - - - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 17,731 5,140

-- -- -- --
Gasprom Net Cash Flow - (7,348) (17,731) (5,140) - 6,164 7,553 7,042 8,069 8,947 8,226 6,070 10,802
Real Gasprom Net Cash Flow - (7,002) (16,434) (4,634) - 5,259 6,268 5,620 6,191 6,602 5,836 4,141 7,085

Gasprom Real Return on Equity 16.2%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 36,981 45,317 42,253 48,412 53,685 49,355 36,419 64,811

Foreign CS Dividends - - - - 18,491 22,659 21,127 24,206 26,842 24,678 18,210 32,406

Foreign CS Dividends - - - - 18,491 22,659 21,127 24,206 26,842 24,678 18,210 32,406
Less: ForeiQn Equity - 22,045 53,193 15,419
Less: AdditIonal Equity Investment - - --- -- --

Foreign Net Cash Flow - (22,045) (53,193) (15,419) - 18,491 22,659 21,127 24,206 26,842 24,678 18,210 32,406
Real Foreign Cash Flow - (21,005) (49,303) (13,902) - 15,776 18,805 16,860 18,574 19,805 17,507 12,422 21,255

loreign Real Return on Equity 16.2%

N --......
Bechtel Financing Services, Inc.
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11 Jul 1994 6:l REVISED CASE lB.l: Wet Gas = $0; EXI Tax; NGL Pipeline Tariff @ -25% Page 3

~
SIBERIAN GAS PROCESSING PLANT

Equi ty Returns

0 <Thousands)

-S? 2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 30,219
PNG Equi ty - - - - - - - - - 30,219
Gasprom Equity - - - - - - - - - 30,219
Foreign Equi ty - - - - - - - - - 90,657
~dditional Equity - - - - - - - - --- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 181,314

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
PNG Equity Holdings 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
Gasprom Equity Holdings 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219 30,219
Foreign EqUity Holdings 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657 90,657-- -- -- -- -- -- -- -- --

CS Equity Position 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314 181,314

PROJECT RETURN ON EQUITY

CS Oividends 91,481 95,141 98,946 102,904 107,020 111,301 115,753 120,383 148,057 1,368,223
less: Equity Investment - - - - - - - - - 181,314-- -- -- -- -- -- -- -- -- --

Net Cash Flow 91,481 95,141 98,946 102,904 107,020 111,301 115,753120,383148,057 1,186,908
Cumulative 287,402 382,543 481,489 584,393 691,413 802,715 918,468 1,038,851 1,186,908

Rea l Net Cash Flow 57,696 57,696 57,696 57,696 57,696 57,696 57,696 57,696 68,230 643,385
Real Return on Equity

N
N
o • • Bechtel Financ~ervices, Inc•



11 Jul 1994 6:( • REVISED CASE lB.l: Wet Gas = $0; EXI ~ax; NGL Pipeline Tariff @ -25% • Page 4

SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 91,481 95,141 98,946 102,904 107,020 111,301 115,753 120,383 148,057 1,368,223

SNGP CS Dividends 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 228,037

SNGP CS Dividends 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 228,037
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 30,219

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 197,818
Real SNGP Net Cash Flow 9,616 9,616 9,616 9,616 9,616 9,616 9,616 9,616 11,372 107,231

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 91,481 95,141 98,946 102,904 107,020 111,301 115,753 120,383 148,057 1,368,223

PNG CS Oividends 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 228,037

PNG CS Dividends 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 228,037
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 30,219

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 197,818
Real PNG Net Cash Flow 9,616 9,616 9,616 9,616 9,616 9,616 9,616 9,616 11,372 107,231

PNG Real Return on Equity

GASPROM RETURNS

~asprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 91,481 95,141 98,946 102,904 107,020 111,301 115,753 120,383 148,057 1,368,223

Gasprom CS Dividends 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 228,037

3asprom CS Dividends 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 228,037
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 30,219-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 15,247 15,857 16,491 17,151 17,837 18,550 19,292 20,064 24,676 197,818
Real Gasprom Net Cash Flow 9,616 9,616 9,616 9,616 9,616 9,616 9,616 9,616 11,372 107,231

3asprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
:S Dividends 91,481 95,141 98,946 102,904 107,020 111,301 115,753 120,383 148,057 1,368,223

Foreign CS Dividends 45,741 47,570 49,473 51,452 53,510 55,651 57,877 60,192 74,029 684,111

Foreign CS Dividends 45,741 47,570 49,473 51,452 53,510 55,651 57,877 60,192 74,029 684,111
Less: Forei$n Equity - - - - - - - - - 90,657
Less: AdditIonal Equity Investment

Foreign Net Cash Flow 45,741 47,570 49,473 51,452 53,510 55,651 57,877 60,192 74,029 593,454
Real Foreign Cash Flow 28,848 28,848 28,848 28,848 28,848 28,848 28,848 28,848 34,115 321,692

Foreign Real Return on Equity
N - Bechtel Financing Services, Inc.
N ~...... --C
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

KEY RESULTS SUMMARY
TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
~et Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Life 20.00

1994 1995 1996 1997 1998 1999 2000 2001-- --- --- --- --- -- ----
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

19.5%
3.8

183,835

19.8%
4.0

101,797

146%
185%

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,840 20,107 8,120 38,067
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,025 264,471 159,310 515,805

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
%NGL for Export

OPERATING COST DATA (1993 $OOO's)

~et Gas Feedstock Cost ($/MCM)
Chemicals Cost
Ut i l ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
%Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

17.09
90.00

100%

DOM EXP- -
40.00
32.00

1.94 36.55
21.76 21.76

1.62
15.10

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
o&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

Actual

38,948
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

~ORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment
Commitment Fees %
Upfront Fee % •
Other Fin Fees & Costs

Period

(%, Amtl

45
45

We/Other Loan

70%
416,698 416,698

8.15%
Jan 98 9.0 [\)
0.25%

N
N •

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

1.00
1.00
1.00
1.00
1.00
1.00

•
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of funds During Construction

($US Thousands)

1995 1996 1997 Total %
-- -- -- -- --

SOURCES Of fUNDS $ %
-

World Bank/Other Loan 68.879 206.229 141.590 416.698 70%
SIBNG Cash Equity - - - - - Total Debt 416.698 70%
PNG Cash Equity - - - - - Operating Cash 64.385 11%
Gasprom Cash Equity 4.920 10.054 4.060 19.033 3% Equity Requirement 114.200 19%
SIBNG Equity 4.920 10.054 4.060 19.033 3%
PNG Equi ty 4.920 10.054 4.060 19.033 3%
Foreign Equi ty 14.760 30.161 12.179 57.100 10% 595.283 100%
JV Operating Cash flow - 28.063 36.323 64.385 11%

-- -- -- -- --
Total Sources of funds 98.399 294.613 202.271 595.283 100%

MEMORANDA WB/Other Loan

Loan Draws. Amount 416.698
USES Of fUNDS Standby faci l i ty -

Gubkinsky GPP Expansion
Constr Loan Draws + Standby. Commitment 416.698 416.698

45.950 169.606 99.266 314.821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57.765 44,281 120.866 Upfront fee Rate
Metering facilities Costs 463 1.388 1.068 2,919 Other financing fees (%. Amt)
Infrastructure Costs 9.785 34.314 21.692 65,791 Repayment Period 9.0
Contributed Assets 9,840 20.107 8.120 38.067
Other Owners Costs 8,281 - - 8.281
Initial Working Capital 3,000 - - 3.000-- -- -- --

Capital Costs 96.138 283.179 174.428 553,744 93%

Other Loan Interest 1,260 10,732 27.677 39.669
Other Loan Commitment fees 1,001 702 167 1.870
Upfront fees - -

-- -- --
financing Costs 2.261 11.434 27.844 41.539 7%

Total Uses of funds 98.399 294.613 202.271 595.283 100%

** NOTE: ANNUAL SANDU STATEMENT IS fOR PRESENTATION ONLY. VALUES ARE fROM QUARTERLY CALCULATIONS.

VAT TAX fUNDING

VAT Tax 15.003 52.614 33.262 100.879
VAT Recovery Expressed in $'s 435 8.945 30.692 40.072-- -- -- --

Net VAT Payment 14,569 43.669 2.570 60.807

'NG Cash Equity for VAT 2.428 7.278 428 10,135
SNGP Cash Equity for VAT 2.428 7,278 428 10.135
3asprom Cash Equity for VAT 2.428 7.278 428 10.135
Foreign Equity for VAT 7,284 21.834 1.285 30.404-- -- -- --

Cash Equity for VAT 14.569 43.669 2.570 60.807

Equity Requirement
Equi ty for VAT

Total Equity

114.200
60.807

175.007

N
N
W
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

EQUITY INVESTMENT

SNGP Equity - 7,348 17,332 4,488
PNG Equity - 7,348 17,332 4,488
Gasprom Equ i ty - 7,348 17,332 4,488
foreign Equity - 22,044 51,995 13,464
Additional Equity - - - --- -- -- --

Total Equity - 44,088 103,990 26,929

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 24,680 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168
PNG Equity Holdings - 7,348 24,680 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168
Gasprom Equity Holdings - 7,348 24,680 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168 29,168
Foreign Equity Holdings - 22,044 74,039 87,504 87,504 87,504 87,504 87,504 87,504 87,504 87,504 87,504 87,504

-- -- -- -- -- -- -- -- -- -- -- -- --
CS Equity Position - 44,088 148,078 175,007 175,007 175,007 175,007 175,007 175,007 175,007 175,007 175,007 175,007

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 61,977 57,851 53,952 58,085 59,097 57,086 47,229 75,954
less: Equity Investment - 44,088 103,990 26,929-- -- -- --

Net Cash Flow - (44,088) (103,990) (26,929) - 61,977 57,851 53,952 58,085 59,097 57,086 47,229 75,954
Cumulative - (44,088) (148,078) (175,OOll (175,007) (113,030) (55,179) (1,226) 56,859 115,956 173,042 220,270 296,224

Real Net Cash Flow - (42,008) (96,385) (24,279) - 52,878 48,013 43,055 44,570 43,603 40,499 32,217 49,819
Real Return on Equity 19.8%

N
N
.;:-.. • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17" 17%
CS Dividends - - - - - 61,977 57,851 53,952 58,085 59,097 57,086 47,229 75,954

SNGP CS Dividends - - - - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659

SNGP CS Dividends - - - - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 17,332 4,488-- -- -- --

SNGP Net Cash Flow - (7,348) (17,332) (4,488) - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659
Real SNGP Net Cash Flow - (7,0011 <16,064) (4,047) - 8,813 8,002 7,176 7,428 7,267 6,750 5,370 8,303

SNGP Real Return on Equity 19.8%

I'NG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 61,977 57,851 53,952 58,085 59,097 57,086 47,229 75,954

PNG CS Dividends - - - - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659

I'NG CS Dividends - - - - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,348 17,332 4,488-- -- -- --

PNG Net Cash Flow - (7,348) (17,332) (4,488) - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659
Real PNG Net Cash Flow - (7,0011 (16,064) (4,047) - 8,813 8,002 7,176 7,428 7,267 6,750 5,370 8,303

PNG Real Return on Equity 19.8%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17"
CS Dividends - - - - - 61,977 57,851 53,952 58,085 59,097 57,086 47,229 75,954

Gasprom CS Dividends - - - - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659

Gasprom CS Dividends - - - - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 17,332 4,488-- -- -- --

Gasprom Net Cash Flow - (7,348) (17,332) (4,488) - 10,330 9,642 8,992 9,681 9,850 9,514 7,871 12,659
Real Gasprom Net Cash Flow - (7,001) (16,064) (4,047) - 8,813 8,002 7,176 7,428 7,267 6,750 5,370 8,303

Gasprom Real Return on Equity 19.8%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 61,977 57,851 53,952 58,085 59,097 57,086 47,229 75,954

Foreign CS Dividends - - - - 30,989 28,926 26,976 29,043 29,549 28,543 23,614 37,977

Foreign CS Dividends - - - - 30,989 28,926 26,976 29,043 29,549 28,543 23,614 37,977
Less: Forei~n Equity - 22,044 51,995 13,464
Less: AdditIonal Equity Investment

-==-
Foreign Net Cash Flow Ne:;Pi. - (22,044) (51,995) (13,464) - 30,989 28,926 26,976 29,043 29,549 28,543 23,614 37,977
Real Foreign Cash Flow

N . - (21,004) (48,193) (12,140) - 26,439 24,007 21,528 22,285 21,801 20,249 16,109 24,910~~~

CJl~
Foreign Real Return on Equity . .. 19.8%



""""-'

11 Jul 1994 6:23 PM
~

REVISED CASE 1B.1: Wet Gas = $0; Expected Tax; NGL Pipeline Tariff ~ -5D~ Page 3~

°1 SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 29.168
PNG Equity - - - - - - - - - 29.168
Gasprom Equi ty - - - - - - - - - 29.168
foreign Equi ty - - - - - - - - - 87.504
Additional Equity - - - - - - - - --- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 175.007

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 29.168 29.168 29.168 29.168 29.168 29.168 29.168 29.168 29.168
PNG Equity Holdings 29.168 29.168 29.168 29.168 29.168 29.168 29.168 29.168 29.168
Gasprom Equity Holdings 29.168 29.168 29.168 29.168 29.168 29.168 29.168 29.168 29,168
foreign Equity Holdings 87.504 87.504 87.504 87.504 87.504 87.504 87.504 87.504 87.504-- -- -- -- -- -- -- -- -- --

CS Equity Position 175.007 175.007 175.007 175.007 175.007 175.007 175.007 175,007 175.007

PROJECT RETURN ON EQUITY

CS Dividends 102.981 107,100 111,384 115.840 120.473 125.292 130,304 135,516 166.669 1.586,790
less: Equity Investment - - - - - - - - - 175.007-- -- -- -- -- -- -- --- -- --

Net Cash Flow 102,981 107,100 111,384 115.840 120,473 125,292 130,304 135.516 166.669 1,411,783
Cumulative 399,205 506.305 617.690 733.529 854.003 979.295 1,109.599 1.245.114 1.411.783

Real Net Cash Flow 64,949 64,949 64.949 64.949 64.949 64,949 64.949 64.949 76.807 788.376
Real Return on Equity

N
N
OJ • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 102,981 107,100 111,384 115,840 120,473 125,292 130,304 135,516 166,669 1,586,790

SNGP CS Oividends 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 264,465

SNGP CS Dividends 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 264,465
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 29,168-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 235,297
Real SNGP Net Cash Flow 10,825 10,825 10,825 10,825 10,825 10,825 10,825 10,825 12,801 131,396

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 102,981 107,100 111,384 115,840 120,473 125,292 130,304 135,516 166,669 1,586,790

PNG CS Dividends 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 264,465

PNG CS Oividends 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 264,465
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 29,168

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 235,297
Real PNG Net Cash Flow 10,825 10,825 10,825 10,825 10,825 10,825 10,825 10,825 12,801 131,396

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 102,981 107,100 111,384 115,840 120,473 125,292 130,304 135,516 166,669 1,586,790

Gasprom CS Oividends 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 264,465

Gasprom CS Dividends 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 264,465
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 29,168

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 17,164 17,850 18,564 19,307 20,079 20,882 21,717 22,586 27,778 235,297
Real Gasprom Net Cash Flow 10,825 10,825 10,825 10,825 10,825 10,825 10,825 10,825 12,801 131,396

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Oividends 102,981 107,100 111,384 115,840 120,473 125,292 130,304 135,516 166,669 1,586,790

Foreign CS Oividends 51,491 53,550 55,692 57,920 60,237 62,646 65,152 67,758 83,334 793,395

Foreign CS Dividends 51,491 53,550 55,692 57,920 60,237 62,646 65,152 67,758 83,334 793,395
Less: Forei~n Equity .- - - - - - - - - 87,504
Less: AdditIonal Equity Investment~ -

N . --
Foreign Net Cash Flow N ""- 51,491 53,550 55,692 57,920 60,237 62,646 65,152 67,758 83,334 705,892
Real Foreign Cash Flow .,~ 32,474 32,474 32,474 32,474 32,474 32,474 32,474 32,474 38,403 394,188........

Foreign Real Return on Equity
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

KEY RESULTS SUMMARY
TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
~et Gas Processed (MCM)
Dry Gas Production (BCM)
NGl Production (MMTons)

Oct 93 First, last Operation Month Jan 96 Dec 15
Jan 95 Economi c Li fe 20.00

1994 1995 1996 1997 1998 1999 2000 2001-- --- --- --- ---- -- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.76 3.76 3.76 3.76
0.36 0.49 1.07 1.07 1.07 1.07

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

14.7'1.
4.9

73,710

16.0%
6.2

48,238

104%
148%

WORKING CAPITAL DATA

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other OWners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

REVENUE DATA (1996 $'s)

NGl Domestic Price ($/Ton)
NGl Export Price ($/Ton)
% NGl for Export

OPERATING COST DATA (1993 $000'5)

~et Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
labor Cost, Benefits
Other Expenses

45
45

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.00
1.00
1.00
1.00

Actual

39,207
100%
3.0%

Jan 96
32.00%
100.0%

5

•

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr Sl Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGl Export Tariff ('93 $/Ton)

ECONOMIC DATA

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGl Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGl Price
Capital Cost
Transport Cost
wet Gas Price

17.09
90.00

100%

DOM EXP
- --

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

•
N
N
00

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
% Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGl Pipeline Costs

518 NGl Port loading Charge
NGl Shipping Cost

1996 1997 Total

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,841 21,528 10,481 41,850
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,025 265,892 161,672 519,589

WB/Other loan

70%
419,471 419,471

8.15%
Jan 98 9.0
0.25%

Period

(%, Amt)

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment
Commitment Fees %
Jpfront Fee % •
)ther Fin Fees & Costs
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

C$US Thousands)

1995 1996 1997 Total %
- -- -- -- --

SOURCES OF FUNDS $ %
-

World Bank/Other Loan 68,885 207,249 143,338 419,471 70%
SIBNG Cash Equity - - - - - Total Debt 419,471 70%
PNG Cash Equity - - - - - Operating Cash 54,225 9%
Gasprom Cash Equity 4,920 10,764 5,240 20,925 3% Equity Requirement 125,549 21%
SIBNG Equi ty 4,920 10,764 5,240 20,925 3% ---
PNG Equi ty 4,920 10,764 5,240 20,925 3%
Foreign Equi ty 14,761 32,292 15,721 62,774 10% 599,245 100%
JV Operating Cash Flow - 24,237 29,987 54,225 9%

-- -- -- -- --
Total Sources of Funds 98,406 296,070 204,768 599,245 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 419,471
USES OF FUNDS Standby Faci l i ty -
Gubkinsky GPP Expansion 45,950 169,606 314,821

Constr Loan Draws + Standby, Commitment 419,471 419,471
99,266 Constr Loan Int Rate 8.15%

Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees C%, Amt)
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 21,528 10,481 41,850
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- --
Capi tal Costs 96,139 284,600 176,789 557,527 93%

Other Loan Interest 1,260 10,763 27,809 39,832
Other Loan Commitment Fees 1,008 708 170 1,886
Upfront Fees - - - --- -- -- --

Financing Costs 2,268 11,471 27,979 41,717 7%

Total Uses of Funds 98,406 296,070 204,768 599,245 100%

xx NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax
VAT Recovery Expressed in $'s

Net VAT Payment

I'NG Cash Equity for VAT
SNGP Cash Equity for VAT
Gasprom Cash Equity for VAT
Foreign Equity for VAT

Cash Equity for VAT

Equity Requirement
Equi ty for VAT

Total Equity

125,549

125,549

N
N
c.n

~

~
"""'--
~
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~ SIBERIAN GAS PROCESSING PLANT
:§ Equity Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equity - 4.920 10.764 5.240
PNG Equity - 4.920 10,764 5.240
Gasprom Equity - 4.920 10.764 5.240
Foreign Equi ty - 14.761 32.292 15,721
Additional Equity

Total Equity - 29.522 64.584 31.443

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 4.920 15.684 20.925 20.925 20.925 20.925 20.925 20.925 20.925 20.925 20.925 20.925
PNG Equity Holdings - 4.920 15.684 20,925 20.925 20,925 20,925 20.925 20.925 20.925 20.925 20.925 20.925
Gasprom Equity Holdings - 4.920 15.684 20.925 20.925 20.925 20.925 20.925 20.925 20.925 20.925 20.925 20.925
Foreign Equity Holdings - 14,761 47.053 62.774 62.774 62.774 62.774 62,774 62.774 62.774 62.774 62.774 62.774-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 29.522 94.106 125.549 125.549 125.549 125.549 125.549 125.549 125.549 125.549 125.549 125.549

PROJECT RETURN ON EQUITY

CS Dividends - - - - - - 5.376 30.943 38.393 43.470 45.961 37.394 55.563
Less: Equity Investment - 29.522 64.584 31.443-- -- --

Net Cash Flow - (29.522) (64.584) (31.443) - - 5.376 30.943 38.393 43.470 45.961 37.394 55.563
Cumulative - (29.522) (94.106) (125.549) (125.549) (125.549) (120.173) (89.230) (50,838) (7.368) 38.594 75.988 131.551

Real Net Cash Flow - (28.129) (59.861) (28.350) - - 4.462 24.693 29.460 32.073 32.607 25.509 36.444
Real Return on Equity 16.0%

f\.)

<:,....)
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 5,376 30,943 38,393 43,470 45,961 37,394 55,563

SNGP CS Dividends - - - - - 896 5,157 6,399 7,245 7,660 6,232 9,260

SNGP CS Dividends - - - - - 896 5,157 6,399 7,245 7,660 6,232 9,260
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 4,920 10,764 5,240-- -- -- --

SNGP Net Cash Flow - (4,920) (10,764) (5,240) - - 896 5,157 6,399 7,245 7,660 6,232 9,260
Real SNGP Net Cash Flow - (4,688) (9,977) (4,725) - - 744 4,115 4,910 5,345 5,434 4,251 6,074

SNGP Real Return on Equity 16.0%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 5,376 30,943 38,393 43,470 45,961 37,394 55,563

PNG CS Dividends - - - - - 896 5,157 6,399 7,245 7,660 6,232 9,260

PNG CS Dividends - - - - - 896 5,157 6,399 7,245 7,660 6,232 9,260
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 4,920 10,764 5,240

-- -- -- --
PNG Net Cash Flow - (4,920) (10,764) (5,240) - - 896 5,157 6,399 7,245 7,660 6,232 9,260
Real PNG Net Cash Flow - (4,688) (9,977) (4,725) - - 744 4,115 4,910 5,345 5,434 4,251 6,074

PNG Real Return on Equity 16.0%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 5,376 30,943 38,393 43,470 45,961 37,394 55,563

Gasprom CS Dividends - - - - - 896 5,157 6,399 7,245 7,660 6,232 9,260

Gasprom CS Dividends - - - - - 896 5,157 6,399 7,245 7,660 6,232 9,260
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 4,920 10,764 5,240-- -- -- --

Gasprom Net Cash Flow - (4,920) (10,764) (5,240) - - 896 5,157 6,399 7,245 7,660 6,232 9,260
Real Gasprom Net Cash Flow - (4,688) (9,977) (4,725) - - 744 4,115 4,910 5,345 5,434 4,251 6,074

Gasprom Real Return on Equity 16.0%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - - 5,376 30,943 38,393 43,470 45,961 37,394 55,563

Foreign CS Dividends - - - - - 2,688 15,471 19,196 21,735 22,981 18,697 27,781

Foreign CS Dividends - - - - - 2,688 15,471 19,196 21,735 22,981 18,697 27,781
Less: Forei9n Equity - 14,761 32,292 15,721
Less: Additlonal Equity Investment ----Foreign Net Cash Flow

~\tS =

(14,761> (32,292) <15,721> - - 2,688 15,471 19,196 21,735 22,981 18,697 27,781
Real Foreign Cash Flow (14,065) (29,930) (14,175) - - 2,231 12,346 14,730 16,036 16,303 12,754 18,222

Foreign Real Return on Equity o 16.0%
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -

EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 20,925
PNG Equity - - - - - - - - - 20,925
Gasprom Equity - - - - - - - - - 20,925
Foreign Equity - - - - - - - - - 62,774
Additional Equity - - - - - - - - - --- -- -- -- -- -- -- -- -- --

Total Equity - - - - - - - - - 125,549

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 20,925 20,925 20,925 20,925 20,925 20,925 20,925 20,925 20,925
PNG Equity Holdings 20,925 20,925 20,925 20,925 20,925 20,925 20,925 20,925 20,925
Gasprom Equity Holdings 20,925 20,925 20,925 20,925 20,925 20,925 20,925 20,925 20,925
Foreign Equity Holdings 62,774 62,774 62,774 62,774 62,774 62,774 62,774 62,774 62,774

-- -- -- -- -- -- -- -- --
CS Equity Position 125,549 125,549 125,549 125,549 125,549 125,549 125,549 125,549 125,549

PROJECT RETURN ON EQUITY

CS Dividends 81,934 85,211 88,620 92,165 95,851 99,685 103,673 107,819 132,605 1,144,662
Less: Equi ty Investment - - - - - - - - - 125,549-- -- -- -- -- -- -- -- -- --

Net Cash Flow 81,934 85,211 88,620 92,165 95,851 99,685 103,673 107,819 132,605 1,019,113
Cumulative 213,485 298,696 387,316 479,480 575,331 675,016 778,689 886,5081,019,113

Real Net Cash Flow 51,675 51,675 51,675 51,675 51,675 51,675 51,675 51,675 61,109 543,412
Rea l Return on Equ i ty

['\j

W
N • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

!Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 81.934 85,211 88.620 92.165 95.851 99.685 103.673 107.819 132.605 1.144.662

SNGP CS Dividends 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17.970 22.101 190.777

SNGP CS Dividends 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17.970 22.101 190.777
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 20.925-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17,970 22.101 169.852
Real SNGP Net Cash Flow 8.612 8.612 8.612 8.612 8,612 8.612 8.612 8.612 10.185 90.569

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 81.934 85.211 88.620 92.165 95.851 99.685 103.673 107.819 132.605 1.144.662

PNG CS Dividends 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17.970 22,101 190.777

PNG CS Dividends 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17.970 22.101 190.777
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 20.925

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 13.656 14.202 14,770 15.361 15.975 16.614 17.279 17.970 22.101 169.852
Real PNG Net Cash Flow 8.612 8.612 8.612 8.612 8.612 8.612 8.612 8.612 10.185 90.569

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 81.934 85.211 88.620 92.165 95.851 99.685 103.673 107.819 132.605 1.144.662

Gasprom CS Dividends 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17.970 22.101 190.777

Gasprom CS Dividends 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17.970 22.101 190.777
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 20.925-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 13.656 14.202 14.770 15.361 15.975 16.614 17.279 17.970 22.101 169.852
Real Gasprom Net Cash Flow 8.612 8,612 8.612 8.612 8.612 8.612 8.612 8.612 10.185 90.569

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 81.934 85.211 88.620 92.165 95.851 99.685 103.673 107.819 132.605 1.144.662

Foreign CS Dividends 40.967 42.606 44.310 46.082 47.926 49.843 51.836 53.910 66,303 572.331

Foreign CS Dividends __ 40.967 42.606 44.310 46.082 47.926 49.843 51.836 53.910 66,303 572.331
Less: For~i~n Equity. f:,,- - - - - - - - - 62.774
Less: AddItIonal EquIty Investment Co.", -

Fo",',o Net co,h Flow ~ 40,967 42.606 44.310 46.082 47.926 49.843 51.836 53.910 66.303 509.557
Real Foreign Cash Flow ' 25.837 25.837 25.837 25.837 25.837 25.837 25.837 25.837 30,555 271.706

C•.u
Foreign Real Return on Equity
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d REVISED CASE lB.l: Wet Gas = $0; Expected Tax; MIN NGL Production

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

~ORKING CAPITAL DATA

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

Rated Capacity (BCM/yr)in 1996, 1998
Stream factor
Operations Partial Year Factor
~et Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $000'5)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Util ity Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

Days Receivables
Days Payables

fINANCING DATA

12.6%
5.5

29,873

9.6%
8.8

<17,007>

104%
137%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.00
1.00
1.00
1.00

0.4%

Actual

39,334
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

•

Real Return on Investment (no taxes)
Un leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

TAX DATA

o&M Cost
Gas Price
NGL Price
Capi tal Cost
Transport Cost
Wet Gas Price

Global Inflation Rate
Capital Cost Esc Rate
o&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

17.09
90.00

100%

DOM EXP
- --

40.00
32.00

1.94 36.55
43.52 43.52

1.62
15.10

•
f\.J
W
~

Domestic Gas Price ($/MCM)
Export Gas Price ($/MCM)
%Dry Gas for Export

TRANSPORT COSTS (1996 $'s)

Dry Gas In-Russia Costs ($/MCM)
Dry Gas Export Costs
NGL In-Russia Costs ($/Ton)
NGL Pipeline Costs

518 NGL Port Loading Charge
NGL Shipping Cost

1996 1997 Total

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Li fe 20.00

1994 1995 1996 1997 1998 1999 2000 2001-- --- --- --- --- --- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.84 1.96 3.88 3.88 3.88 3.88
0.29 0.38 0.82 0.82 0.82 0.82

67.86
144.00

100%

382
19,432

985
1,364

10,134

1995

45
45

KEY RESULTS SUMMARY

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,841 22,194 11,672 43,707
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,026 266,558 162,862 521,446

WB/Other Loan

70%
420,831 420,831

8.15%
Jan 98 9.0

0.25%
Period

(%, Amt)

TIMING DATA

Cost Estimate Month
financial Closing Month

ENGINEERING DATA

%of Permanent Financing
Loan Amount, Commitment
loan Interest Rate
start of Repayment, Repayment
Commitment fees %
Upfront fee % •
Other Fin fees & Costs
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousandsl

1995 1996 1997 Total %-- -- -- -- --
SOURCES OF FUNDS $ %-
World Bank/Other Loan 68,887 207,727 144,217 420,831 70%
SIBNG Cash Equity - - - - - Total Debt 420,831 70%
PNG Cash Equi ty - - - - - Operating Cash 49.235 8%
Gasprom Cash Equity 4,921 11,097 5,836 21,854 4% Equity Requirement 131,122 22%
SIBNG Equity 4,921 11,097 5,836 21,854 4%
PNG Equi ty 4,921 11,097 5,836 21,854 4%
Foreign Equi ty 14,762 33,291 17,508 65,561 11% 601,188 100%
JV Operating Cash Flow - 22,443 26,791 49,235 8%-- -- -- -- --

Total Sources of Funds 98,410 296,753 206,024 601,188 100%
MEMORANDA WB/Other Loan

Loan Draws, Amount 420,831
USES OF FUNDS Standby Facility -

Constr Loan Draws + Standby, Commitment 420,831 420,831
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gatherin~ Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering Fac1lities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amtl
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 22,194 11,672 43,707
Other OWners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000-- -- -- --

Capital Costs 96,139 285,266 177,980 559,385 93%

Other Loan Interest 1,260 10,m 27,873 39,910
Other Loan Commitment Fees 1,011 711 171 1,893
Upfront Fees

-- -- -- --
Financing Costs 2,271 11,488 28,044 41,803 7%

Total Uses of Funds 98,410 296,753 206,024 601,188 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT TAX FUNDING

VAT Tax
VAT Recovery Expressed in $'s

Net VAT Payment

I'NG Cash Equity for VAT
SNGP Cash Equity for VAT
Gasprom Cash Equity for VAT
Foreign Equity for VAT

Cash Equity for VAT

N
W
CJ1

~

~

15,003 52,614 33,262 100,879
435 8,945 30,692 40,072-- -- -- --

14,569 43,669 2,570 60,807

2,428 7,278 428 10,135
2,428 7,278 428 10,135
2,428 7,278 428 10,135
7,284 21,834 1,285 30,404
-- -- -- --
14,569 43,669 2,570 60,807

Equity Requirement
Equi ty for VAT

Total Equity

131,122
60,807

191,929
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -

EQUITY INVESTMENT

SNGP Equi ty - 7,349 18,375 6,264
PNG Equity - 7,349 18,375 6,264
Gasprom Equity - 7,349 18,375 6,264
Foreign Equi ty - 22,046 55,126 18,793
Additional Equity - - --- -- -- --

Total Equi tv - 44,092 110,252 37,585

CUMULATIVE EOUITY INVESTMENT

SNGP Equity Holdings - 7,349 25,724 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988
PNG Equity Holdings - 7,349 25,724 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988
Gasprom Equity Holdings - 7,349 25,724 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988
Foreign Equity Holdings - 22,046 77,172 95,965 95,965 95,965 95,965 95,965 95,965 95,965 95,965 95,965 95,965-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44,092 154,344 191,929 191,929 191,929 191,929 191,929 191,929 191,929 191,929 191,929 191,929

PROJECT RETURN ON EOUITY

CS Dividends - - - - - - 13,440 17,703 24,643 31,509 33,521 31,614 48,658
Less: Equity Investment - 44,092 110,252 37,585-- -- -- --

Net Cash Flow - (44,092) (110,252) (37,585) - - 13,440 17,703 24,643 31,509 33,521 31,614 48,658
Cumulative - (44,092) (154,344) <191,929) 1191,929) 1191,929) 1178,489) <160,786) <136,143) (104,635) (71,113) 139,500) 9,158

Real Net Cash Flow - (42,012) (102,189) (33,888) - - 11,155 14,127 18,909 23,247 23,781 21,565 31,915
Real Return on Equity 9.6%

N
W
0') • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- -- -- -- -- -

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 13.440 17,703 24.643 31,509 33,521 31,614 48,658

SNGP CS Dividends - - - - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110

SNGP CS Dividends - - - - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 18,375 6,264-- -- -- --

SNGP Net Cash Flow - (7,349) (18,375) (6,264) - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110
Real SNGP Net Cash Flow - <7,002) (17,032) (5,648) - - 1,859 2,354 3,152 3,875 3,964 3,594 5,319

SNGP Real Return on Equity 9.6%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 13,440 17,703 24,643 31,509 33,521 31,614 48,658

PNG CS Dividends - - - - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110

PNG CS Dividends - - - - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 18,375 6,264

-- -- -- --
PNG Net Cash Flow - (7,349) (18,375) (6,264) - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110
Real PNG Net Cash Flow - (7,002) (17,032) (5,648) - - 1,859 2,354 3,152 3,875 3,964 3,594 5,319

PNG Real Return on Equity 9.6%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - - 13,440 17,703 24,643 31,509 33,521 31,614 48,658

Gasprom CS Dividends - - - - - 2,240 2,950 4,107 5,251 5,587 5.269 8,110

Gasprom CS Dividends - - - - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,349 18,375 6,264

-- -- -- --
Gasprom Net Cash Flow - (7,349) <18,375) (6,264) - - 2,240 2,950 4,107 5,251 5,587 5,269 8,110
Real Gasprom Net Cash Flow - (7,002) (17,032) (5,648) - - 1,859 2,354 3,152 3,875 3,964 3,594 5,319

Gasprom Real Return on Equity 9.6%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - - 13,440 17,703 24,643 31,509 33,521 31,614 48,658

Foreign CS Dividends - - - - - 6,720 8,851 12,321 15,754 16,761 15,807 24,329

Foreign CS Dividends - - - - - 6,720 8,851 12,321 15,754 16,761 15,807 24,329
Less: Forei~n Equity - 22,046 55,126 18,793
Less: Additlonal EqUity Investment ~

(22,046) (55,126) (18,793) 6,720 8,851 12,321 15,754 16,761 15,807 24,329Foreign Net Cash Flow i'\)~ - - -
Real Foreign Cash Flow ~ - (21,006) (51,095) (16,944) - - 5,577 7,063 9,455 11,624 11,891 10,783 15,958

Foreign Real Return on Equity -....1 ..~ 9.6%
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- --

EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 31,988
PNG Equity - - - - - - - - - 31,988
Gasprom Equity - - - - - - - - - 31,988
Foreign Equi ty - - - - - - - - - 95,965
Additional Equity -- -- -- -- -- -- -- -- -- -

Total Equity - - - - - - - - - 191,929

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988
PNG Equity Holdings 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988
Gasprom Equity Holdings 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988 31,988
Foreign Equity Holdings 95,965 95,965 95,965 95,965 95,965 95,965 95,965 95,965 95,965

-- -- -- -- -- -- -- -- --
CS Equity Position 191,929 191,929 191,929 191,929 191,929 191,929 191,929 191,929 191,929

PROJECT RETURN ON EQUITY

CS Dividends 70,747 73,577 76,520 79,581 82,764 86,074 89,517 93,098 114,500 967,464
Less: Equity Investment - - - - - - - - - 191,929-- -- -- -- -- -- -- -- -- --

Net Cash Flow 70,747 73,577 76,520 79,581 82,764 86,074 89,517 93,098 114,500 775,535
Cumulative 79,905 153,481 230,001 309,582 392,345 478,420 567,937 661,035 775,535

Real Net Cash Flow 44,619 44,619 44,619 44,619 44,619 44,619 44,619 44,619 52,765 376,329
Real Return on Equity

('\.)

W
0') • • •
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SIBERIAN GAS PROCESSING PLANT
Equity Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 70,747 73,577 76,520 79,581 82,764 86,074 89,517 93,098 114,500 967,464

SNGP CS Dividends 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 161,244

SNGP CS Dividends 11 ,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 161,244
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 31,988-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 129,256
Real SNGP Net Cash Flow 7,437 7,437 7,437 7,437 7,437 7,437 7,437 7,437 8,794 62,721

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 70,747 73,577 76,520 79,581 82,764 86,074 89,517 93,098 114,500 967,464

PNG CS Dividends 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 161,244

PNG CS Dividends 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 161,244
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 31,988

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 129,256
Real PNG Net Cash Flow 7,437 7,437 7,437 7,437 7,437 7,437 7,437 7,437 8,794 62,721

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Oividends 70,747 73,577 76,520 79,581 82,764 86,074 89,517 93,098 114,500 967,464

Gasprom CS Dividends 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 161,244

Gasprom CS Dividends 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 161,244
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 31,988-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 11,791 12,263 12,753 13,263 13,794 14,346 14,920 15,516 19,083 129,256
Real Gasprom Net Cash Flow 7,437 7,437 7,437 7,437 7,437 7,437 7,437 7,437 8,794 62,721

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 70,747 73,577 76,520 79,581 82,764 86,074 89,517 93,098 114,500 967,464

Foreign CS Dividends 35,373 36,788 38,260 39,790 41,382 43,037 44,759 46,549 57,250 483,732

Foreign CS Dividends 35,373 36,788 38,260 39,790 41,382 43,037 44,759 46,549 57,250 483,732
Less: Forei~n Equity ~- - - - - - - - - 95,965
Less: Additlonal Equity Investment ~

36,788 38,260 39,790 41,382 43,037 44,759 387,767Foreign Net Cash Flow N ~ 35,373 46,549 57,250
Real Foreign Cash Flow W~ 22,310 22,310 22,310 22,310 22,310 22,310 22,310 22,310 26,383 188,164

Foreign Real Return on Equity c..o
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SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

TIMING DATA

WORKING CAPITAL DATA

ENGINEERING DATA

Days Receivables
Days Payables

16.6%
4.4

118,009

15.5%
5.4

51,718

128%
165'X.

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

0.4%

1.00
1.00
1.00
1.00
1.00
1.00

Actual

39,134
100'X.
3.0%

Jan 96
32.00%
100.0%

5
20.0%

•

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0~

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0~

FINANCING DATA (cont'd)

Min Debt Service Coverage
Average Debt Service Coverage

TAX DATA

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property 'X.
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Global Inflation Rate
Capital Cost Esc Rate
O&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

O&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

•
(\)

i::..

o

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic LHe 20.00

1994 1995 1996 1997 1998 1999 2000 2001----------- -- --
2.14 4.28

100~ 100~ 100~ 100~ 100~ 100~
1.000 1.000 1.000 100~ 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.77 1.86 3.64 3.64 3.64 3.64
0.42 0.59 1.31 1.31 1.31 1. 31

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100~ %Dry Gas for Export 100~

TRANSPORT COSTS (1796 $'s) DOM EXP-- --
Dry Gas In-Russia Costs ($/MCM) - 40.00

382 Dry Gas Export Costs 32.00
19,432 NGL In-Russia Costs ($/Ton) 1. 94 36.55

985 NGL Pipeline Costs 43.52 43.52
1,364 518 NGL Port Loading Charge 1.62

10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total

KEY RESULTS SUMMARY

43,700 157,500 90,300 291,500
- - - -

17,900 53,700 40,200 111,800
440 1,290 970 2,700

9,840 21,196 9,739 40,776
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839-- -- ----

92,025 265,560 160,930 518,515

45
45

WB/Other Loan

70~
418,687 418,690

8.15%
Jan 98 9.0
0.25%

Period

(%, Amt)

Cost Estimate Month
Financial Closing Month

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor
Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Ut it i ty Cost
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $OOO's)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial Working Capital

Capital Costs

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment
Commitment Fees %
Upfront Fee % •
Other Fin Fees & Costs
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

($US Thousands)

1995 1996 1997 Total ~-- -- -- -- --
SOURCES OF FUNDS $ ~

-
World Bank/Other Loan 68,883 207,011 142,793 418,687 70%
SIBNG Cash Equity - - - - - Total Debt 418,687 70~
PNG Cash Equity - - - - - Operating Cash 57,110 10~
Gasprom Cash Equity 4,920 10,598 4,869 20,388 3% Equity Requirement 122,327 20~
SIBNG Equity 4,920 10,598 4,869 20,388 3%
PNG Equity 4,920 10,598 4,869 20,388 3~
Foreign Equity 14,761 31,794 14,608 61,164 10% 598,124 100~
JV Operating Cash Flow - 25,130 31,980 57,110 10%

-- -- -- -- --
Total Sources of Funds 98,404 295,730 203,990 598,124 100%

MEMORANDA WB/Other Loan

Loan Draws, Amount 418,687
USES OF FUNDS Standby Faci l i ty -

Constr Loan Draws + Standby, Commitment 418,687 418,690
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
Tarasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gathering Systems Cost 18,82D 57,765 44,281 120,866 Upfront Fee Rate
Metering Facilities Costs 463 1,388 1,068 2,919 Other Financing Fees (%, Amtl
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,840 21,196 9,739 40,776
Jther Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000

-- -- -- --
Capita l Cos ts 96,138 284,268 176,047 556,453 93%

Jther Loan Interest 1,260 10,755 27,774 39,789
Jther Loan Commitment Fees 1,006 706 169 1,881
.Jpfront Fees - - - --- -- -- -- --

Financing Costs 2,266 11,462 27,943 41,671 7%

lotal Uses of funds 98,404 295,730 203,990 598,124 100~

WW NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT Tax
VAT Recovery Expressed in $'s

Net VAT Payment

'NG Cash Equity for VAT
SNGP Cash Equity for VAT
~asprom Cash Equity for VAT
'oreign Equity for VAT

Cash Equity for VAT

VAT TAX fUNOING

N
~.....

15,003 52,614 33,262 100,879
435 8,945 30,692 40,072

-- -- -- --
14,569 43,669 2,570 60,807

2,428 7,278 428 10,135
2,428 7,278 428 10,135
2,428 7,278 428 10,135
7,284 21,834 1,285 30,404
-- -- -- --

....-- 14,569 43,669 2,570 60,807

r:::::r~

~
~

Equity Requirement
Equi ty for VAT

Total Equity

122,327
60,807

183,134
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~
SIBERIAN GAS PROCESSING PLANT

Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equi ty - 7,348 17,876 5,298
PNG Equi ty - 7,348 17,876 5,298
Gasprom Equity - 7,348 17,876 5,298
Foreign Equity - 22,045 53,629 15,893
Additional Equity

Total Equity - 44,090 107,258 31,787

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 25,225 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522
PNG Equity Holdings - 7,348 25,225 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522
Gasprom Equity Holdings - 7,348 25,225 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522
Foreign Equity Holdings - 22,045 75,674 91,567 91,567 91,567 91,567 91,567 91,567 91,567 91,567 91,567 91,567-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity position - 44,090 151,348 183,134 183,134 183,134 183,134 183,134 183,134 183,134 183,134 183,134 183,134

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 31,976 42,705 39,547 46,063 51,247 50,839 34,274 62,609
Less: Equity Investment - 44,090 107,258 31,787-- -- --

Net Cash Flow - (44,090) (107,258) (31,787) - 31,976 42,705 39,547 46,063 51,247 50,839 34,274 62,609
Cumulative - (44,090) (151,348) (183,134) (183,134) (151,159) (108,454) (68,907) (22,844) 28,403 79,242 113,516 176,125

Real Net Cash flow - (42,010) (99,414) (28,660) - 27,281 35,442 31,559 35,346 37,811 36,067 23,380 41,066
Real Return on Equity 15.5%

N
~

N • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -- -- -- -- -- -
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 31,976 42,705 39,547 46,063 51,247 50,839 34,274 62,609

SNGP CS Dividends - - - - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435

SNGP CS Dividends - - - - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 17,876 5,298-- -- -- --

SNGP Net Cash Flow - (7,348) (17,876) (5,298) - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435
Real SNGP Net Cash Flow - (7,002) 116,569) (4,m) - 4,547 5,907 5,260 5,891 6,302 6,011 3,897 6,844

SNGP Real Return on Equity 15.5%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 31,976 42,705 39,547 46,063 51,247 50,839 34,274 62,609

PNG CS Dividends - - - - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435

PNG CS Dividends - - - - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,348 17,876 5,298-- -- -- --

PNG Net Cash Flow - (7,348) (17,876) (5,298) - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435
Real PNG Net Cash Flow - (7,002) (16,569) (4,m) - 4,547 5,907 5,260 5,891 6,302 6,011 3,897 6,844

PNG Real Return on Equity 15.5%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 31,976 42,705 39,547 46,063 51,247 50,839 34,274 62,609

Gasprom CS Dividends - - - - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435

Gasprom CS Dividends - - - - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 17,876 5,298-- -- -- --

Gasprom Net Cash Flow - (7,348) (17,876) (5,298) - 5,329 7,117 6,591 7,677 8,541 8,473 5,712 10,435
Real Gasprom Net Cash Flow - (7,002) (16,569) (4,m) - 4,547 5,907 5,260 5,891 6,302 6,011 3,897 6,844

Gasprom Real Return on Equity 15.5%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 31,976 42,705 39,547 46,063 51,247 50,839 34,274 62,609

Foreign CS Dividends - - - - 15,988 21,352 19,773 23,032 25,623 25,420 17,137 31,304

Foreign CS Dividends - - - - 15,988 21,352 19,773 23,032 25,623 25,420 17,137 31,304
l.ess: Forei!iln Equi ty - 22,045 53,629 15,893
Less: AdditIonal Equity Investment ~ -

Foreign Net Cash Flow N~-_ (22,045) (53,629) (15,893) - 15,988 21,352 19,773 23,032 25,623 25,420 17,137 31,304
Real Foreign Cash Flow A~ _ (21,005) (49,707) (14,330) - 13,641 17,721 15,780 17,673 18,905 18,034 11,690 20,533

Foreign Real Return on Equity W V 15.5%
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~ SIBERIAN GAS PROCESSING PLANT
Equi tv Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 30,522
PNG Equity - - - - - - - - - 30,522
Gasprom Equity - - - - - - - - - 30,522
Foreign Equity - - - - - - - - - 91,567
Additional Equity - - - - - - - - --- -- -- -- -- -- -- --- -- -

Total Equity - - - - - - - - - 183,134

CUMULATIVE EQUITY INVESTMENT

SNGP EqUity Holdings 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522
PNG Equity Holdings 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522
Gasprom Equity Holdings 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522 30,522
Foreign Equity Holdings 91,567 91,567 91,567 91,567 91,567 91,567 91,567 91,567 91,567

-- -- -- -- -- -- -- --- --
CS Equity Position 183,134 183,134 183,134 183,134 183,134 183,134 183,134 183,134 183,134

PROJECT RETURN ON EQUITY

CS Dividends 89,217 92,786 96,497 100,357 104,371 108,546 112,888 117,403 144,392 1,325,716
Less: Equity Investment - - - - - - - - - 183,134-- -- -- -- -- -- -- --- -- --

Net Cash Flow 89,217 92,786 96,497 100,357 104,371 108,546 112,888 117,403 144,392 1,142,582
Cumulative 265,342 358,128 454,625 554,981 659,353 767,898 880,786 998,190 1,142,582

Real Net Cash Flow 56,268 56,268 56,268 56,268 56,268 56,268 56,268 56,268 66,541 614,552
Real Return on Equity

I'V
~

~ • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 89,217 92,786 96,497 100,357 104,371 108,546 112,888 117,403 144,392 1,325,716

SNGP CS Dividends 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 220,953

SNGP CS Dividends 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 220,953
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 30,522-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 190,430
Real SNGP Net Cash Flow 9,378 9,378 9,378 9,378 9,378 9,378 9,378 9,378 11,090 102,425

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 89,217 92,786 96,497 100,357 104,371 108,546 112,888 117,403 144,392 1,325,716

PNG CS Oividends 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 220,953

PNG CS Dividends 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 220,953
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 30,522-- -- -- -- -- -- -- -- -- --

PNG Net Cash Flow 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 190,430
Real PNG Net Cash Flow 9,378 9,378 9,378 9,378 9,378 9,378 9,378 9,378 11,090 102,425

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 89,217 92,786 96,497 100,357 104,371 108,546 112,888 117,403 144,392 1,325,716

Gasprom CS Dividends 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 220,953

Gasprom CS Dividends 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 220,953
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 30,522

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 14,869 15,464 16,083 16,726 17,395 18,091 18,815 19,567 24,065 190,430
Real Gasprom Net Cash Flow 9,378 9,378 9,378 9,378 9,378 9,378 9,378 9,378 11,090 102,425

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 89,217 92,786 96,497 100,357 104,371 108,546 112,888 117,403 144,392 1,325,716

Foreign CS Dividends 44,608 46,393 48,248 50,178 52,186 54,273 56,444 58,702 72,196 662,858

Foreign CS Dividends __ 44,608 46,393 48,248 50,178 52,186 54,273 56,444 58,702 72,196 662,858
Less: Forei~n Equi ty r;:jS- - - - - - - - - 91,567
Less: AdditIonal Equity Investment ~ -

Foreign Net Cash Flow
l'\) --

46,393 48,248 50,178 52,186 54,273 56,444 58,702.c:. cr;44,608 72,196 571,291
Real Foreign Cash Flow 28,134 28,134 28,134 28,134 28,134 28,134 28,134 28,134 33,271 307,276

tTl
Foreign Real Return on Equity
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REVISED CASE lB.l: Wet Gas = $0; Expected Tax; Avg NGL Production

SIBERIAN GAS PROCESSING PLANT
Data and Key Results

Page 1

Oct 93 First, Last Operation Month Jan 96 Dec 15
Jan 95 Economic Li fe 20.00

1994 1995 1996 1997 1998 1999 2000 2001
-- --- --- --- --- --- --
2.14 4.28

100% 100% 100% 100% 100% 100%
1.000 1.000 1.000 100% 100% 100%
2.14 2.14 4.28 4.28 4.28 4.28
1.80 1.91 3.77 3.78 3.81 3.84
0.37 0.48 1.07 1.05 0.98 0.92

67.86 Domestic Gas Price ($/MCM) 17.09
144.00 Export Gas Price ($/MCM) 90.00

100% % Dry Gas for Export 100%

TRANSPORT COSTS (1996 $'5) DDM EXP
-- --

Dry Gas In-Russia Costs ($/MCM) - 40.00
382 Dry Gas Export Costs 32.00

19,432 NGL In-Russia Costs ($/Ton) 1. 94 36.55
985 NGL Pipeline Costs 43.52 43.52

1,364 518 NGL Port Loading Charge 1.62
10,134 NGL Shipping Cost 15.10

1995 1996 1997 Total-- ---- --
43,700 157,500 90,300 291,500

- - - -
17,900 53,700 40,200 111,800

440 1,290 970 2,700
9,841 21,569 10,726 42,136
8,000 - - 8,000
9,306 31,874 19,721 60,900
2,839 - - 2,839
-- -- ----
92,026 265,933 161,917 519,875----

TIMING DATA

Cost Estimate Month
Financial Closing Month

ENGINEERING DATA

Rated Capacity (BCM/yr)in 1996, 1998
Stream Factor

. Operations Partial Year Factor
Wet Gas Processed (MCM)
Dry Gas Production (BCM)
NGL Production (MMTons)

REVENUE DATA (1996 $'s)

NGL Domestic Price ($/Ton)
NGL Export Price ($/Ton)
% NGL for Export

OPERATING COST DATA (1993 $OOO's)

Wet Gas Feedstock Cost ($/MCM)
Chemicals Cost
Ut il ity Cos t
Maintenance Cost
Labor Cost, Benefits
Other Expenses

CAPITAL COST DATA (1993 $000'5)

Gubkinsky GPP Expansion
Tarasovsky Gas Processing Plant
Gas Gathering Systems Cost
Metering Facilities Cost
Contributed Assets
Other Owners Costs
Infrastructure Costs
Initial working Capital

Capital Costs

WORKING CAPITAL DATA

Days Receivables
Days Payables

FINANCING DATA

%of Permanent Financing
Loan Amount, Commitment
Loan Interest Rate
Start of Repayment, Repayment Period
Commitment Fees %
Upfront Fee % •
Other Fin Fees & Costs (%, Amt)

45
45

WB/Other Loan

70%
419,678 419,680

8.15%
Jan 98 9.0 ~
0.25% ~

en •

KEY RESULTS SUMMARY

Real Return on Investment (no taxes)
Unleveraged Payback (Yrs)
Nominal NPV (oct '93) @ 15.0%

Real Return on Equity
Leveraged Payback (Yrs)
Nominal NPV (Oct '93) @ 15.0%

Min Debt Service Coverage
Average Debt Service Coverage

FINANCING DATA (cont'd)

Required Reserves (1st Operating Yr)
Cash Flow Dedicated to Reserves
Reinvestment Rate

TAX DATA

Tax &Book In Service Month
Profits Tax
15% Yr SL Property %
Carryforward Years
VAT Tax (% of CapEx)
Property Tax (% of Fixed Assets)

Road Tax (% of Revenues)

Dry Gas Export Tariff ('93 $/MCM)
NGL Export Tariff ('93 $/Ton)

ECONOMIC DATA

Global Inflation Rate
Capital Cost Esc Rate
o&M Esc Rate
Export Gas Price Esc Rate
Domestic Gas Price Esc Rate
Export NGL Price Esc Rate
Domestic NGL Price Esc Rate

** Until 2000, 4% thereafter
(all escalation equivalent to inflation)

SENSITIVITY ANALYSIS FACTORS

o&M Cost
Gas Price
NGL Price
Capital Cost
Transport Cost
Wet Gas Price

12.6%
5.1

25,418

9.5%
8.2

(16,563)

117%
138%

Actual

39,226
100%
3.0%

Jan 96
32.00%
100.0%

5
20.0%

0.4%

2.8% **
2.8%
2.8%
2.8%
2.8%
2.8%
2.8%

1.00
1.00
1.00
1.00
1.00
1.00

•
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SIBERIAN GAS PROCESSING PLANT
Annual Sources and Uses of Funds During Construction

C$US Thousandsl

1995 1996 1997 Total %
- -- -- -- --

SOURCES OF FUNDS $ %
-

World Bank/Other Loan 68.885 207,279 143,515 419,678 70%
SIBNG Cash Equity - - - - - Total Debt 419,678 70%
I'NG Cash Equi ty - - - - - Operating Cash 53,455 9%
Gasprom Cash Equity 4,920 10,784 5,363 21,068 4% Equity Requirement 126,408 21%
SIBNG Equity 4,920 10,784 5,363 21,068 4%
PNG Equi ty 4,920 10,784 5,363 21,068 4%
Foreign Equi ty 14,761 32,353 16,089 63,204 11% 599,540 100%
JV Operating Cash Flow - 24,127 29,328 53,455 9%-- -- -- -- --

Total Sources of Funds 98,407 296,113 205,021 599,540 100%
MEMORANDA WB/Other Loan

Loan Draws, Amount 419,678
USES OF FUNDS Standby Facility -

Constr Loan Draws + Standby, Commitment 419,678 419,680
Gubkinsky GPP Expansion 45,950 169,606 99,266 314,821 Constr Loan Int Rate 8.15%
farasovsky Gas Processing Plant - - - - Commitment Fee Rate 0.25%
Gas Gatherin~ Systems Cost 18,820 57,765 44,281 120,866 Upfront Fee Rate
Metering FacIlities Costs 463 1,388 1,068 2,919 Other Financing Fees C%, Amtl
Infrastructure Costs 9,785 34,314 21,692 65,791 Repayment Period 9.0
Contributed Assets 9,841 21,569 10,726 42,136
Other Owners Costs 8,281 - - 8,281
Initial Working Capital 3,000 - - 3,000-- -- -- --

Capi tal Costs 96,139 284,641 177,034 557,813 93%

Other Loan Interest 1,260 10,763 27,817 39,840
Other Loan Commitment Fees 1,008 708 170 1,887
Upfront Fees

--
Financing Costs 2,268 11,472 27,987 41,727 7%

fatal Uses of Funds 98,407 296,113 205,021 599,540 100%

** NOTE: ANNUAL SANDU STATEMENT IS FOR PRESENTATION ONLY. VALUES ARE FROM QUARTERLY CALCULATIONS.

VAT Tax
VAT Recovery Expressed in $'s

Net VAT Payment

I'NG Cash Equity for VAT
SNGP Cash Equity for VAT
Gasprom Cash Equity for VAT
Foreign Equity for VAT

Cash Equity for VAT

VAT TAX FUNDING

N
~

-.j

--~
\.1J
-.,j

15,003 52,614 33,262 100,879
435 8,945 30,692 40,072-- -- -- --

14,569 43,669 2,570 60,807

2,428 7,278 428 10,135
2,428 7,278 428 10,135
2,428 7,278 428 10,135
7,284 21,834 1,285 30,404-- -- -- --

14,569 43,669 2,570 60,807

Equity Requirement
Equi ty for VAT

Total Equity

126,408
60,807

187,215
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~ SIBERIAN GAS PROCESSING PLANT

~ Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equi ty - 7,348 18,063 5,791
PNG Equity - 7,348 18,063 5,791
Gasprom Equi ty - 7,348 18,063 5,791
Foreign Equity - 22,045 54,188 17,374
Additional Equity

Total Equity - 44,091 108,376 34,748

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7,348 25,411 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203
PNG Equity Holdings - 7,348 25,411 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203
Gasprom Equity Holdings - 7,348 25,411 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203
Foreign Equity Holdings - 22,045 76,233 93,608 93,608 93,608 93,608 93,608 93,608 93,608 93,608 93,608 93,608-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44,091 152,467 187,215 187,215 187,215 187,215 187,215 187,215 187,215 187,215 187,215 187,215

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 12,128 29,123 22,766 26,978 31,165 30,418 25,042 39,211
Less: Equity Investment - 44,091 108,376 34,748-- -- --

Net Cash Flow - (44,091) (108,376) (34,748) - 12,128 29,123 22,766 26,978 31,165 30,418 25,042 39,211
Cumulative - (44,091) (152,467) (187,215) (187,215) (175,087) (145,965) (123,199) (96,220) (65,055) (34,637> (9,594) 29,617

Real Net Cash Flow - (42,011) (100,450) (31,330) - 10,347 24,170 18,168 20,701 22,994 21,580 17,083 25,719
Real Return on Equity 9.5~

N
At
en • • •
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 12,128 29,123 22,766 26,978 31,165 30,418 25,042 39,211

SNGP CS Dividends - - - - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535

SNGP CS Dividends - - - - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,348 18,063 5,791

-- -- -- --
SNGP Net Cash Flow - (7,348) <18,063) (5,791> - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535
Real SNGP Net Cash Flow - (7,002) (16,742) (5,222) - 1,725 4,028 3,028 3,450 3,832 3,597 2,847 4,287

SNGP Real Return on Equity 9.5%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 12,128 29,123 22,766 26,978 31,165 30,418 25,042 39,211

PNG CS Dividends - - - - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535

PNG CS Dividends - - - - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,348 18,063 5,791-- -- -- --

PNG Net Cash FLow - (7,348) (18,063) (5,791> - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535
Real PNG Net Cash Flow - (7,002) (16,742) (5,222) - 1,725 4,028 3,028 3,450 3,832 3,597 2,847 4,287

PNG Real Return on Equity 9.5%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 12,128 29,123 22,766 26,978 31,165 30,418 25,042 39,211

Gasprom CS Dividends - - - - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535

Gasprom CS Dividends - - - - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535
Plus: Gasprom Transport Marginal Profit - - - -
Less: Gasprom Equity - 7,348 18,063 5,791-- -- -- --

Gasprom Net Cash Flow - (7,348) <18,063) (5,791> - 2,021 4,854 3,794 4,496 5,194 5,070 4,174 6,535
Real Gasprom Net Cash Flow - (7,002) (16,742) (5,222) - 1,725 4,028 3,028 3,450 3,832 3,597 2,847 4,287

Gasprom Real Return on Equity 9.5%

FOREIGN INVESTOR RETURNS

Foreign Share of Common stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 12,128 29,123 22,766 26,978 31,165 30,418 25,042 39,211

Foreign CS Dividends - - - - 6,064 14,561 11,383 13,489 15,583 15,209 12,521 19,606

Foreign CS Dividends - - - - 6,064 14,561 11,383 13,489 15,583 15,209 12,521 19,606
Less: Forei~n Equity - 22,045 54,188 17,374
Less: Additlonal Equity Investment ~

Foreign Net Cash Flow N~ - (22,045) (54,188) (17,374) - 6,064 14,561 11,383 13,489 15,583 15,209 12,521 19,606
Real Foreign Cash Flow AW - (21,005) (50,225) (15,665) - 5,174 12,085 9,084 10,351 11,497 10,790 8,541 12,860

Foreign ReaL Return on Equity (D~ 9.5'X
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~
~ SIBERIAN GAS PROCESSING PLANT

Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equi ty - - - - - - - - - 31,203
PNG Equity - - - - - - - - - 31,203
Gasprom Equity - - - - - - - - - 31,203
Foreign Equity - - - - - - - - - 93,608
Additional Equity - - - - - - - - -

-- -- -- -- -- -- -- -- -- -
Total Equity - - - - - - - - - 187,215

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203
PNG Equity Holdings 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203
Gasprom Equity Holdings 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203 31,203
Foreign Equity Holdings 93,608 93,608 93,608 93,608 93,608 93,608 93,608 93,608 93,608-- -- -- -- -- -- -- -- --

CS Equity Position 187,215 187,215 187,215 187,215 187,215 187,215 187,215 187,215 187,215

PROJECT RETURN ON EQUITY

CS Oividends 62,007 63,173 63,875 64,256 64,976 66,213 66,883 68,045 81,962 818,221
less: Equity Investment - - - - - - - - - 187,215-- -- -- -- -- -- -- -- -- --

Net Cash Flow 62,007 63,173 63,875 64,256 64,976 66,213 66,883 68,045 81,962 631,006
Cumulative 91,624 154,797 218,671 282,927 347,903 414,116 480,999 549,044 631,006

Real Net Cash flow 39,107 38,310 37,246 36,027 35,029 34,323 33,337 32,612 37,771 310,733
Real Return on Equity

I'\,)
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -- -- -- -
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 62,007 63,173 63,875 64,256 64,976 66,213 66,883 68,045 81,962 818,221

SNGP CS Dividends 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 136,370

SNGP CS Dividends 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 136,370
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 31,203-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 105,168
Real SNGP Net Cash Flow 6,518 6,385 6,208 6,004 5,838 5,721 5,556 5,435 6,295 51,789

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 62,007 63,173 63,875 64,256 64,976 66,213 66,883 68,045 81,962 818,221

PNG CS Dividends 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 136,370

PNG CS Dividends 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 136,370
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 31,203

-- -- -- -- -- -- -- -- -- --
PNG Net Cash Flow 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 105,168
Real PNG Net Cash Flow 6,518 6,385 6,208 6,004 5,838 5,721 5,556 5,435 6,295 51,789

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 62,007 63,173 63,875 64,256 64,976 66,213 66,883 68,045 81,962 818,221

Gasprom CS Dividends 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 136,370

Gasprom CS Dividends 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 136,370
Plus: Gasprom Transport Marginal Profit - - - - - - - - - -
Less: Gasprom Equity - - - - - - - - - 31,203

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 10,334 10,529 10,646 10,709 10,829 11,036 11,147 11,341 13,660 105,168
Real Gasprom Net Cash Flow 6,518 6,385 6,208 6,004 5,838 5,721 5,556 5,435 6,295 51,789

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 62,007 63,173 63,875 64,256 64,976 66,213 66,883 68,045 81,962 818,221

Foreign CS Dividends 31,003 31,586 31,937 32,128 32,488 33,107 33,441 34,023 40,981 409,111

Foreign CS Dividends 31,003 31,586 31,937 32,128 32,488 33,107 33,441 34,023 40,981 409,111
I.ess: Forei~n Equity '----- - - - - - - - - 93,608
I.ess: Additlonal Equity Investment~

Foreign Net Cash Flow N_,~ 31,003 31,586 31,937 32,128 32,488 33,107 33,441 34,023 40,981 315,503
Real Foreign Cash Flow U1 =---_.19,553 19,155 18,623 18,013 17,515 17,162 16,669 16,306 18,886 155,366

Foreign Real Return on Equity '""""
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- -- -- -- --

EQUITY INVESTMENT

SNGP Equity - 7.349 18,130 5,791
PNG Equity - 7,349 18,130 5,791
Gasprom Equity - 7,349 18,130 5,791
foreign Equi ty - 22,046 54,391 17,374
AdditionaL Equity

TotaL Equity - 44,091 108,782 34,749

CUMULATIVE EQUITY INVESTMENT

SNGP Equity HoLdings - 7,349 25,479 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
PNG Equity HoLdings - 7,349 25,479 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
Gasprom Equity HoLdings - 7,349 25,479 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
Foreign Equity HoLdings - 22,046 76,437 93,811 93,811 93,811 93,811 93,811 93,811 93,811 93,811 93,811 93,811-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44,091 152,873 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669
less: Equity Investment - 44,091 108,782 34,749-- -- -- --

Net Cash Flow - (44,0911 (108,782) (34,749) - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669
Cumulative - (44,0911 (152,873) (187,622) (187,622) (175,636) (143,467) (114,846) (78,863) (37,487) 6,296 35,890 89,558

Real Net Cash Flow - (42,011) (100,827) (31,330) - 10,226 26,698 22,840 27,611 30,527 31,061 20,188 35,202
ReaL Return on Equity 12.5%

N
If)
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
-- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

SNGP CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

SNGP CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: SNGP NGL Pipeline Marginal Profit - - - -
Less: SNGP Equity - 7,349 18,130 5,791

-- -- -- --
SNGP Net Cash Flow - (7,349) (18,130) (5,791) - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Real SNGP Net Cash Flow - (7,002) (16,805) (5,222) - 1,704 4,450 3,807 4,602 5,088 5,177 3,365 5,867

SNGP Real Return on Equity 12.5%

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

PNG CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

PNG CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: PNG Wet Gas Marginal Profit - - - -
Less: PNG Equity - 7,349 18,130 5,791-- -- -- --

PNG Net Cash Flow - (7,349) (18,130> (5,791> - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Real PNG Net Cash Flow - <7,002) (16,805) (5,222) - 1,704 4,450 3,807 4,602 5,088 5,177 3,365 5,867

PNG Real Return on Equity 12.5%

GASPRDM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

Gasprom CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

Gasprom CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: Gasprom Transport Marginal Profit - - 36,047 39,164 79,464 81.689 83,976 87,335 90,829 94,462 98,241 102,170 106,257
Less: Gasprom Equity - 7,349 18,130 5,791-- -- -- --

Gasprom Net Cash Flow - (7,349) 17,917 33,372 79,464 83,687 89,338 92,106 96,826 101,358 105,538 107,103 115,202
Real Gasprom Net Cash Flow - (7,002) 16,607 30,089 69,695 71,400 74,145 73,502 74,297 74,783 74,872 73,060 75,562

Gasprom Real Return on Equity 316.5%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

Foreign CS Dividends - - - - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834

Foreign CS Dividends - - - - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834
Less: Forei~n Equity - 22,046 54,391 17,374--Less: AdditIonal Equity Investment

~
Foreign Net Cash Flow ~\S - (22,046) (54,391) <17,374) - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834
Real Foreign Cash Flow CJ1

- (21,005) (50,414) (15,665) - 5,113 13,349 11,420 13,805 15,264 15,531 10,094 17,601

Foreign Real Return on Equity W 12.5%



.-
~

15 Jul 1994 11:34 AM .~ REVISED CASE lB.l: Wet Gas = $0; Expected Tax; Gasprom Profit @ 50% Page 3
~. ""
~ SIBERIAN GAS PROCESSING PLANT

Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- -
EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 31,270
PNG Equi ty - - - - - - - - - 31,270
Gasprom Equi ty - - - - - - - - - 31,270
Foreign Equi ty - - - - - - - - - 93,811
Additional Equity

Total Equity - - - - - - - - - 187,622

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
PNG Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
Gasprom Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270
Foreign Equity Holdings 93,811 93,811 93,811 93,811 93,811 93,811 93.811 93,811 93,811-- -- -- -- -- -- -- -- --

CS Equity Position 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622

PROJECT RETURN ON EQUITY

CS Dividends 79,982 83.181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597
Less: Equity Investment - - - - - - - - - 187,622

-- -- -- -- -- -- -- -- -- --
Net Cash Flow 79,982 83,181 86,508 89,969 93,567 97,310 101.203 105,251 129,446 955,975
Cumulative 169,540 252,721 339,230 429,198 522,766 620,076 721.279 826,529 955,975

Real Net Cash Flow 50,443 50,443 50,443 50,443 50,443 50,443 50.443 50,443 59,653 493,386
Real Return on Equity

"c.n
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79.982 83,181 86.508 89.969 93.567 97.310 101.203 105.251 129.446 1.143.597

SNGP CS Dividends 13.330 13.864 14.418 14.995 15.595 16.218 16.867 17.542 21.574 190.599

SNGP CS Dividends 13.330 13.864 14.418 14.995 15.595 16.218 16.867 17.542 21.574 190,599
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
Less: SNGP Equity - - - - - - - - - 31.270

-- -- -- -- -- -- -- -- -- --
SNGP Net Cash Flow 13.330 13.864 14.418 14.995 15,595 16.218 16,867 17.542 21,574 159.329
Real SNGP Net Cash Flow 8.407 8.407 8.407 8.407 8.407 8.407 8.407 8.407 9.942 82,231

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79.982 83.181 86.508 89.969 93.567 97.310 101.203 105.251 129.446 1.143.597

PNG CS Dividends 13.330 13.864 14.418 14.995 15.595 16.218 16.867 17.542 21.574 190,599

PNG CS Dividends 13.330 13.864 14.418 14.995 15.595 16.218 16.867 17.542 21.574 190.599
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
Less: PNG Equity - - - - - - - - - 31.270-- -- -- -- -- -- -- -- -- --

PNG Net Cash Flow 13.330 13.864 14.418 14.995 15,595 16.218 16.867 17,542 21,574 159.329
Real PNG Net Cash Flow 8.407 8.407 8,407 8.407 8.407 8.407 8.407 8.407 9.942 82.231

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79.982 83,181 86.508 89.969 93.567 97.310 101.203 105.251 129.446 1.143.597

Gasprom CS Dividends 13.330 13.864 14.418 14.995 15.595 16.218 16.867 17.542 21.574 190.599

Gasprom CS Dividends 13.330 13.864 14.418 14.995 15.595 16.218 16.867 17.542 21.574 190.599
Plus: Gasprom Transport Marginal Profit 110.507 114.928 119.525 124.306 129.278 134.449 139.827 145.420 151.237 2.069.111
Less: Gasprom Equity - - - - - - - - - 31.270

-- -- -- -- -- -- -- -- -- --
Gasprom Net Cash Flow 123.838 128.791 133.943 139.300 144.872 150.667 156.694 162.962 172.811 2.228.440
Real Gasprom Net Cash Flow 78.103 . 78.103 78.103 78.103 78,103 78.103 78.103 78.103 79.638 1.405.470

Gasprom Real Return on Equity

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 79.982 83.181 86.508 89.969 93.567 97.310 101.203 105.251 129.446 1.143.597

Foreign CS Dividends 39.991 41.591 43.254 44.984 46.784 48.655 50,601 52.625 64,723 571.798

Foreign CS Dividends 39.991 41.591 43.254 44.984 46,784 48.655 50.601 52.625 64.723 571.798
Less: Forei~n Equi ty -- - - - - - - - - 93.811
Less: AdditIonal Equity Investment ~ -

Foreign Net Cash Flow N ~39.991 41.591 43.254 44.984 46.784 48.655 50.601 52.625 64.723 477.988
Real Foreign Cash Flow :;~ VI 25.222 25.222 25.222 25.222 25.222 25.222 25.222 25.222 29.827 246.693

Foreign Real Return on Equity
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~- SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- --
EQUITY INVESTMENT

SNGP Equity - 7.349 18.130 5.791
PNG Equity - 7.349 18.130 5,791
Gasprom Equity - 7.349 18.130 5,791
Foreign Equi ty - 22.046 54.391 17.374
Additional Equity - - --- -- -- -

Total Equity - 44.091 108.782 34.749

CUMULATIVE EQUITY INVESTMENT

SNGP Equity Holdings - 7.349 25.479 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270
PNG Equity Holdings - 7.349 25.479 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270
Gasprom Equity Holdings - 7.349 25.479 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270 31.270
Foreign Equity Holdings - 22.046 76.437 93.811 93.811 93.811 93.811 93.811 93.811 93.811 93.811 93.811 93.811-- -- -- -- -- -- -- -- -- -- -- -- --

CS Equity Position - 44.091 152.873 187.622 187.622 187.622 187.622 187.622 187.622 187.622 187.622 187.622 187.622

PROJECT RETURN ON EQUITY

CS Dividends - - - - - 11,986 32.169 28.621 35,983 41,376 43.783 29.594 53,669
tess: Equi ty Investment - 44,091 108,782 34,749-- -- -- --

Net Cash Flow - (44,091> (108,782) (34,749) - 11.986 32.169 28.621 35.983 41.376 43.783 29.594 53.669
Cumulative - (44.091> (152.873) (187,622) (187.622) (175.636) (143.467> '(114.846) (78.863) (37.487> 6.296 35.890 89.558

Real Net Cash Flow - (42,011> (100.827> (31,330) - 10,226 26,698 22.840 27,611 30.527 31.061 20.188 35.202
Real Return on Equity 12.5%

N
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006-- -- -- -- --
SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 1~ 1~

CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669
SNGP CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

SNGP CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
PLus: SNGP NGL PipeLine MarginaL Profit - - - -
Less: SNGP Equity - 7,349 18,130 5,791-- -- -- --

SNGP Net Cash FLow - (7,349) (18,130) (5,791 ) - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
ReaL SNGP Net Cash FLow - (7,002) (16,805) (5,222) - 1,704 4,450 3,807 4,602 5,088 5,177 3,365 5,867

SNGP Real Return on Equity 12.5%

I'NG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

PNG CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

PNG CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: PNG ~et Gas Marginal Profit - - - -
Less: PNG Equi ty - 7,349 18,130 5,791-- -- -- --

PNG Net Cash FLow - (7,349) (18,130) (5,791) - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Real PNG Net Cash Flow - (7,002) (16,805) (5,222) - 1,704 4,450 3,807 4,602 5,088 5,177 3,365 5,867

PNG Real Return on Equity 12.5%

GASPROM RETURNS

Gasprom Share of Common Stock 17% 17% 17% 1~ 17% 17% 17% 17% 17% 1~ 17% 17%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

Gasprom CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945

Gasprom CS Dividends - - - - 1,998 5,361 4,770 5,997 6,896 7,297 4,932 8,945
Plus: Gasprom Transport Marginal Profit - - 18,024 19,582 39,732 40,845 41,988 43,668 45,414 47,231 49,120 51,085 53,128
Less: Gasprom Equity - 7,349 18,130 5,791-- -- -- --

Gasprom Net Cash Flow - (7,349) (lOn 13,790 39,732 42,842 47,350 48,438 51,412 54,127 56,417 56,017 62,073
Real Gasprom Net Cash FLow - (7,002) (99) 12,434 34,848 36,552 39,297 38,654 39,449 39,936 40,025 38,212 40,715

Gasprom Real Return on Equity 135.5%

FOREIGN INVESTOR RETURNS

Foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends - - - - - 11,986 32,169 28,621 35,983 41,376 43,783 29,594 53,669

Foreign CS Dividends - - - - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834

Foreign CS Dividends - - - - 5,993 16,084 14,311 17,991 20,688 21,892 14,797 26,834
Less: For~i!;jn Equi ty. " " , - 22,046 54,391 17,374
Less: AddItIonaL EqUIty Investment ~

(22,046) (54,391> (17,374) 5,993 16,084 17,991Foreign Net Cash Flow N ~ - - 14,311 20,688 21,892 14,797 26,834
ReaL Foreign Cash Flow :.r: ~ - (21,005) (50,414) (15,665) - 5,113 13,349 11,420 13,805 15,264 15,531 10,094 17,601

Foreign Real Return on Equity - 12.5%
"''tI.
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

<Thousands)
2007 2008 2009 2010 2011 2012 2013 2014 2015 Total-- -- -- -- -- --EQUITY INVESTMENT

SNGP Equity - - - - - - - - - 31,270PNG Equi ty - - - - - - - - - 31,270Gasprom Equi ty - - - - - - - - - 31,270Foreign Equi ty - - - - - - - - - 93,811Additional Equity - - - - - - - - --- -- -- -- -- -- -- -- -- -Total Equity - - - - - - - - - 187,622CUMULATIVE EQUITY INVESTMENT
SNGP Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270PNG Equity Holdings 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270 31,270Gasprom Equity Holdings 31,270 31,270 31.270 31,270 31,270 31,270 31,270 31,270 31,270Foreign Equity Holdings 93,811 93,811 93,811 93,811 93,811 93,811 93,811 93,811 93,811-- -- -- -- -- -- -- -- --CS Equity Position 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622 187,622

PROJECT RETURN ON EQUITY

CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597less: Equity Investment - - - - - - - - - 187,622-- -- -- -- -- -- -- -- -- --Net Cash Flow 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 955,975Cumulative 169,540 252,721 339,230 429,198 522,766 620,076 721,279 826,529 955,975Real Net Cash Flow 50,443 50,443 50,443 50,443 50,443 50,443 50,443 50,443 59,653 493,386Real Return on Equity
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SIBERIAN GAS PROCESSING PLANT
Equi ty Returns

(Thousands)

2007 2008 2009 2010 2011 2012 2013 2014 2015 Total
-- -- -- -- -- -- --

SNGP RETURNS

SNGP Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

SNGP CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599

SNGP CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599
Plus: SNGP NGL Pipeline Marginal Profit - - - - - - - - - -
less: SNGP Equity - - - - - - - - - 31,270-- -- -- -- -- -- -- -- -- --

SNGP Net Cash Flow 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 159,329
Real SNGP Net Cash flow 8,407 8,407 8,407 8,407 8,407 8,407 8,407 8,407 9,942 82,231

SNGP Real Return on Equity

PNG RETURNS

PNG Share of Common Stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

PNG CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599

PNG CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599
Plus: PNG Wet Gas Marginal Profit - - - - - - - - - -
less: PNG Equity - - - - - - - - - 31,270-- -- -- -- -- -- -- -- -- --

PNG Net Cash flow 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 159,329
Real PNG Net Cash flow 8,407 8,407 8,407 8,407 8,407 8,407 8,407 8,407 9,942 82,231

PNG Real Return on Equity

GASPROM RETURNS

Gasprom Share of Common stock 17% 17% 17% 17% 17% 17% 17% 17% 17%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

Gasprom CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599

Gasprom CS Dividends 13,330 13,864 14,418 14,995 15,595 16,218 16,867 17,542 21,574 190,599
Plus: Gasprom Transport Marginal Profit 55,254 57,464 59,762 62,153 64,639 67,224 69,913 72,710 75,618 1,034,555
Less: Gasprom Equity - - - - - - - - - 31,270-- -- -- -- -- -- -- -- -- --

Gasprom Net Cash Flow 68,584 71,327 74,180 77,148 80,233 83,443 86,781 90,252 97,193 1,193,884
Real Gasprom Net Cash Flow 43,255 43,255 43,255 43,255 43,255 43,255 43,255 43,255 44,790 743,850

Gasprom Real Return on Equity

fOREIGN INVESTOR RETURNS

foreign Share of Common Stock 50% 50% 50% 50% 50% 50% 50% 50% 50%
CS Dividends 79,982 83,181 86,508 89,969 93,567 97,310 101,203 105,251 129,446 1,143,597

foreign CS Dividends 39,991 41,591 43,254 44,984 46,784 48,655 50,601 52,625 64,723 571,798

Foreign CS Dividends 39,991 41,591 43,254 44,984 46,784 48,655 50,601 52,625 64,723 571,798
Less: Forei~n Equity ~- - - - - - - - - 93,811
less: Additlonal Equity Investme~~ __-

Foreign Net Cash Flow Ul .:J: 39,991 41,591 43,254 44,984 46,784 48,655 50,601 52,625 64,723 477,988
Real foreign Cash Flow (.,()~ 25,222 25,222 25,222 25,222 25,222 25,222 25,222 25,222 29,827 246,693

foreign Real Return on Equity


