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| 1. INTRODUCTION I

L1 PURPOSE

The Report which analyzes the present general condition of the Unified Gas Supply System
(EGS) in Russia, and the financial priority of its rehabilitation requirements, has been prepared for
GAZPROM by thirteen specialist international gas consultancies, together with Russian specialists
nominated by GAZPROM through the firms of IKEM and ENGO. This team was engaged by the
EBRD and funded by their National Governments, NOVA Corporation and other individual
SOUICeS.

The Report sets out to provide an independent Western assessment of the present status of the
EGS, reviewed in close association with the Russian specialists and GAZPROM senior central
and regional staff. The Report’s conclusions could only be based on the information, meetings
and site visits made available through IKEM as well as to generalized data on the EGS as a
whole. These site visits were limited to sample sections of the pipeline system which were chosen
as representative sections of the EGS and of the various climate zones. They were built at
different periods of time and serve different specific purposes within the EGS. The conclusions in
the Report were based on the information thus provided and supplemented by information in the
public domain. -

In addition the Report has specifically developed a number of individual projects, some of a pilot
nature, which are recommended for rapid advance to the financing stage, and which may be seen

as falling within GAZPROM’s present international commercial funding capacity.

This Summary reflects the general contents and conclusions of the full Report.

1.2 SUMMARY CONTENT

This summary sets out in sequence:

. the principles which guided the writing of the Report.
. individual summaries of the main sections of the Report.
. the main conclusions drawn in the Report.

It lists the specific recommended investment projects; other urgent projects for which sufficient
data is not yet available; recommendations on how GAZPROM could improve its operations and
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Kpamixoe codepxarue npoexkma 3axnouumensHozo omuéma
Cenms6ps 1995 cooa

I 1. Brenenne I

1.1 Henn pabomrr

OrveT, aHaM3HpYIONMil COBPEMEHHBIE yCJI0BHS >Kcrutyatammi ECIT ® ¢bHHaECOBBHIE
NPHOPHTETH [JI1 €e PEKOHCTPYKUMH H MONCPHH3AIMH, OBLUT NOArOTOBJIEH MAJIA
l'azmpoMa MeXOyHapomHOH KOHCYJIBTAIMOHHOE rpymmoi, cocrosmeit m3 13-Tm
3anafHbIX (UM, H POCCHICKMMH CIECOHa HICTaMH, Ha3HAYCHHEIMH [ asnmpoMoM depes
dupmbr IKOM m SHI'O. Coszpapnag rpymna CHENEAMCTOB Obljla IpHUBJIEYCHA K
pabore EBPP m ¢mHancHpoBajsack HX HAIMOHAJIBHEIMH IpaBATEJILCTBaMH, Hosa
Kopnopaiiims ¥ B3 Apyrux (PHHAHCOBHIX HCTOYHHKOB.

Bapmauwefi Ordera gBngeTcs mnpencraBiicame HeszaBucnmolt 3anmafHoil  OLEHKM
copemerroro cocrogund ECI, xoropoe ObLIO H3Y9EeHO B TECHOM KOHTaKTE C
POCCHACKHMH CHEIHATHCTaMH, ¢ pa0OTHMKaMH NEHTPaJIbHOTO ammapaTa l'asmpoMa X
€ro PErHoHaJIbHEIX mOpemupusaTwil. 3axmouenus OTdeTra OCHOBHIBAIOTCS Ha
(M OpMaIlH, HOJYICHHOR BO BpeMs MOE3NOK Ha OOBLEKTHI-IPEACTABHTE/H, KOTOPEHIE
Obm opramizoBanbl MMIKOM, B pas3/muHbBIX BCTpeY ¢ HEPCOHAJIOM PETHOHAJIBHBIX
npemmpusTuii 'asmpoma, a Takxe Ha oOoOmenHbix mamHBIX mo ECT B mesiom. 3tn
MOoe3dKH OBUIM OrpaHWJICHBl OTHEJIbHBIMH NPENCTaBHTEJIBHBIMH ydacTkamu ECT,
'KOTOphle OBL/IM BBIOpaHH B KadecTBE O0OBEKTOB-IPEACTABHTENEH, PacHOJIOXEHHEIX B
Paz/IAYHEIX KJIAMATHIECKHX 30HaX. OHU OBLIM MOCTPOSHE! B Pa3/IMYHOE BpeMs H ObLH
IpemHa3HaueHHl 0719 pa3jmuHEIX nejel B cocraBe ECT. BrBonn:, coenammsie B OtaeTe,
OBRLJTH OCHOBaHBI Ha HHGMOpPMaIWH, KOTOpad OBIJIa NOJIydeHa YKa3aHHEBIM BBIIIE
crioco0oM H X Hefi qobaBsieHa HHQOPMAmHS U3 OTKPBITHIX HCTOYHUKOB.

B nepwom pabGorer Hajm OtdeToM OB pa3pabGoTaH PO NPOESKTOB, HEKOTODHE H3
KOTODHIX SBJIFIOTCA IDAJIOTHHIMH. 3TH NPOEKTH DPEKOMEHOOBaHbI K OBICTpOMY
NPONBUXEHMIO K CTaINy (DHHAHCHPOBaHUS H PacCMATPHBAIOTCH, KK COOTBETCTBYIOIINE
HACTOSIMM BO3MOXHOCTSM [asmpoMa 1O [OPUBJICYCHHIO MEXIyHAapPOIHBIX

(beIHaHCOBbIX CpECICTB. B namnOM KpaTXoM OTYETE N3JIOXKECHE OCHOBHBIC ITOJIOXEHUI H
BBIBOAB! 3aK TIOUHATEJIBHOIO OTIETA.

1.2 00630p codepsxanust Omuema

00630p NOCTPOEH CJCOYIOLHM 00pazoM:

L] QCHOBHEIC ITPHHIMIIEI, HCITOJIb30BAHHDBIC NIDH HAIMHMCaHUH Otuera
. KpaTKHC pE3IOME IO OCHOBHEIM pa3acJiaM OrueTa
® OCHOBHBI€ BBIBOObI, CIHCJIAHHBIC B OTtuere.

" ECT - Enmnas cacreMa rasocgafxenys Poccay

HeszaBecEMoe decsienoBamAe Bo3MoxHEOCTe#R pexorcTpyRmEE ECT Poccom
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investment planning; and particular subjects requiring further urgent study. There are also general
recommendations.

1.3 BACKGROUND

The origin of present problems within the EGS is that in the course of its development and growth
the access to the newest technology, equipment and “know how” was limited. As well, the rapid
construction and implementation methods used, which were common in the past when the major
goal was to increase the volume of the gas production, transportation and distribution to the
customer (in the event by 7-10% annually), led at times to serious deficiencies in quality.

The EGS exists and works as it was initially constructed and it has to be operated in the context
of present-day conditions in Russia. This Study was initiated by the new economic environmental
and market system conditions in Russia, the new opportunities in accessing Westem technology
and “know how” and by GAZPROM’s determination to increase its own effectiveness.

Septemper 5, 1995\bat
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Kpamioe codepxanue npoexma 3axnrouumenbHozo omuéma
Cenmsibpe 1995 coda

Os cogmepxur B cefe chedyromee: NepeYeHb HHBSCTHIMOHHBIX IPOEKTOB,
PEKOMEHAYEMBIX K peaj3aluM; I[lepeYecHb MAPYTHX CPOYHEIX I[IPOEKTOB, MJIg
3aBeplIcHAS KOTOPHIX NOKa HEJOCTATOYHO NAaHHHIX; PEKOMEHIALMH, IPH peasu3aluy
koTophiXx IasmpoM MoXeT noBRicHTh 3¢pdexTHBHOCTD dKCwiyatamun ECIT m
MHBECTHIIMOHHOrO ILIAHHPOBaHMS; OTHCJIBHBEIE BOHNPOCH, TpeOyiOIMe IIPOBEHCHHUS
HEOTJIOXHBIX HCCJIeOBaHuA. B HeM TakXe comepXaTcs ofumue pexoMeHIaLHH.

1.3 Ocnosanusn

Cospemennbie npobyembl ECT™ ¢BS3aHH ¢ TeM, UTO B IEPHON Pa3BHTHS CHCTEMEH U €
pocTa OBiJI OrpaHMYeH JOCTYI K HOBEHIIMM TEXBOJIOTHSM, 000pYIOBaHMIO U "HOY-Xay".
YCKOpEeHHOE CTPOMTE/IECTBO TIa3ompoBONOB H  METOObl €ro  OCYIIECTBJICHHS,
NpEMEHIBIMECS B NMPOHLJIOM, KOrha IVIaBHOR 3agadell ObLIO oOecrnedeHHE NpUPOCTa
JOoOB9H ras3a, ero TPaHCIOPTHPOBKH H JOCTaBEH NOTpeOuresiaM Ha ypoBHe 7-10% B
rof, B p4ae CJIy9aceB NpUBEJIH K HEIOCTATOYHOMY Ka4eCTBY CTPOHUTEJIHCTBA.

ECI' cymecTByeT H O3KCIUTyaTHpyeTcs B TOM BHAE, B KOTOpPOM OHa ObLia
NepBOHa4aslbHO  COPOEKTHpPOBaHA M  mocTpoeHa. OmHAKO oOHa  HOJIXHA
OKCIUTyaTHPOBaTECA B COOTBETCTBHE C HOBBIMH POCCHHCKHMH JKOHOMHUECKHMHE
YJCJIOBHSMH. JTO HCCJICHOBaHHE OBUJI0O HHMIMHPOBAHO HOBOH cHTyamwe#ft wu
CEKJIafBIBAaIOMIEficS CHCTEMO#l  PBIHOYHBIX OTHomicHMA B  PoccuH, HOBEHIMH
BO3MOXHOCTAMHE HOCTYNA K 3aMafHEIM TEXHOJIOTHIM H "HOY-Xay" H CTPEMJICHHEM
I'asmpoma noBEICHTE 3¢ (PEKTHBHOCTS COOCTBEHHOH padOTEL

HeszasacaMmoe rccriejoBarme BosMoXrocTe# pexorcTpyrmEr ECT Poccrn 2
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2. MAIN PRINCIPLES USED IN THE PREPARATION OF THE
REPORT

1. GAZPROM was originally the Gas Ministry, and at that time acting as a state corporation,
GAZPROM supported the growth and the development of the EGS with the financial
assistance of the central govemnment. GAZPROM’s obligations were to meet overall
domestic gas supply targets, and to meet export targets in order to generate hard currency
income for the state. GAZPROM did not own its own facilities at that time. This meant
that it had allocated the finances, services and the materials to achieve its targets as these
were set by the central government authorities.

At that time, GAZPROM applied economically effective solutions on the basis of
governmental optimization of the national fiel and energy balance. Mesting the system
development requirements set by government plans was done making use of such
possibilities as existed at that time, regardless of the limited access to advanced technology
and equipment.

To meet the required very rapid development process of the gas industry, a major research
and development effort was needed which mainly had to rely on domestic equipment. The
high rate of development caused a number of problems, which have now resulted in very
noticeable maintenance and rehabilitation costs.

2. GAZPROM is no longer driven by centrally planned volumetric targets. It is now the
owner as well as the operator of the EGS. GAZPROM no longer is state funded to
achieve its supply objectives, and it now has the obligation to identify and to obtain all the
financial resources that it requires. Furthermore, GAZPROM is facing a severe shortfall in
cash availability as the resuit of the prolonged non-payment for gas it has delivered within
Russia and the CIS; the price levels in domestic gas sales; the stagnant international price

levels for exported gas which limit the increase of export earnings; and the push from
transit countries for higher charges. '

With the beginning of the market economy, the priorities of GAZPROM have changed.
GAZPROM is now forced to look for economically effective solutions to meeting its
operating and increasing development requirements. GAZPROM strives to have its gas
production levels respond to market demand and be profitable. The main concern of
GAZPROM is the availability of cash. This is a necessity because GAZPROM must now

September 5, 1995\bat
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l2. OcHoBHbIe IPAHIUIDI, HCII0/Ib30BaHHBIE NPH HoAToTOBKE OTUeTa I

1. T'asnpoM nepBoHa9abHO OBLJ1 MMHHMCTEPCTBOM Ia30BOHA NMPOMEIILIEHHOCTH, U B 3TO

BpeMs obGecneumBan passuTHE ECI 3a cueT neHTpasM30BaHHOIO rocynapcTBEHHONO
dunancupoBammt. OO0sa3aTesbcTBOM ['asmpoma OBLJIO JOCTHXEHME ILJIAHOBBIX
noKasaTeJsiel mo oO0meMy YpOBHIO IOCTAaBOK Tra3a C Te€M, 9TOOK MOKDHIBATH
NOTPEOHOCTH BHYTPH CTPAaHBl H BEINOJIHITEH YKCHOPTHEE HOCTABKH ra3a, TEM CaMbIM
obecrneurBas BaIOTHBEIE NMOCTYIUICHAT rocymapcTBy. B aTo Bpema ['asnpom He Obin
cOOCTBEHHHKOM CBOHX OOBEKTOB. BHIIOMHAL rocymapcTBEHHBIC IUIaHBL, I asmpoM
IUTaHUPOBaJI, CTPOWT H 3KCIUTyaTHpoBas 00bexTH ECI. DTo 03Hawaso, 9ro OH
pacupedesiil CpelcTBa, HOANPSNbl H MaTEepHayJki ¢ TeM, 49Tof0Bl HOCTHYD
IoKa3aTeJicl, KOTOpHEEC OBLIH YCTaHOBJICHH FOCYNapCTBSHHBIMHA OPraHaMu.

B rtor nepmon I'asmpom npummMan >KoHOMEYECKH 3(eKTHBHBIC pCIUCHHS Ha
ocHoBe onrumusammd 13b crpamnl. [ocTuxenne TpeGyeMOro rocynapCTBEHHBIM
IUITAHOM PasBHTHS CHCTEMH 00ECIEeUYHMBaJIOCh C HCIOJIL30BAaHHEM BO3MOXKHOCTEH,
KOTOpBIE MOXHO OBLIO HCNOJIb30BaTh B TOT NEPHOO C YYSTOM HMMEBIIHXCS
orpaHmgcHul Ha NEPEOBHIE TEXHOJIOTHE H 000PYAOBAHHE.

W3-3a TpeOyeMEIX OUYCHb BHICOKHMX TEMIIOB Pa3BHTHI I'a30BOH IPOMEBIILICHHOCTH
NPUMCEHSHCh KpDYIOHBIE HAayJHO-TEXHWYCCKHE [HOCTHXEHHS B OCHOBHOM C
ACIIOJIb30BAaHUEM OTeYecTBEHHOro obopyaoBamms. CJieICTBHEM BEICOKHX TEMIOB
CTPOHTEJICTBA SBIJIACH OPOOJIEMEl, NPHBOMNAIUME CErofHA K 3HAYHTEJIHHOMY
00BEMY 3aTPaT Ha PEKOHCTPYKIHIO B MOLCPHH3ALMIO.

T'asnpoMm Gosiee He HaxomWTCH MOX JaBJICHHEM OOBEMHBIX Mokasartesiefl. I'asmpom
TENEphb ABJILETCA H BiagenbleM, u onepaTopoM ECI. T'asmpom He oGecnedmBaeTrcs
rocyJapCTBEHHBIMA HCTOYHHKAMH (DHHAHCHDOBAaHAY MJI1 HOCTHXCEHMST HEJIEBHIX
3afaHdii 0O rasocHa0XeHMI0 W JOJIXEH caM HAaXOOHTh H HCIOOJb30BaTH BCe
HeOOXomIMble (DMHAHCOBHIE W MaTepHaJIBHEIE pecypch. bosee Ttoro, TIasmpom
cefidac HaxomUTcd OEeped JIMINOM CEphEe3HOro OedHiMTa CPEencTB BCJIEOCTBUE
IPOOOJIXaOIMXCS HEIUIaTeXeH 3a ras, mocTaBiiteMbil BEyTpH Poccum 1 B cTpaHb!
CHI'; m3-3a ypoOBHS IIeH Ha a3 BHYTPH POCCHM; U3-3a CTarHAUHH MEXIyHAapOIHBIX
IEH Ha OJKCIHOPTHPYEMBIA TIa3, UYIrO OrpaHW4YMBAE€T PAa3BHTHE 3KCIOPTHBIX

NOCTYILJICHHMI; H H3-32 3aPOCOB 00JIee BHICOKHX CTABOK TPaH3WTa CO CTOPOHBI CTPaH,
9epes3 KOTOPhIe TPAaHCTIOPTHPYETCH ras.

IIpnopureTnl 'asmpoma B ycJoBHSIX mepexofa K PHHKY H3MCHIIHCh. BeriencTsue
aToro I'asnpoM BHIHYXOCH H3BICKHBATH SKOHOMHUYECKH 3(DDEKTHBHEIE PEIUEHHS 1O
obecnedeHHI0 TEKYUMX NOTpeOHOCTe# SKCIUTyaTalM¥ ¥ [JaJjIbHEAINEro pa3BHTHS.
Il'asnpom crpemMuTcs K TOMy, 9TOOH YPOBHH HOOOBIYM rasa COOTBETCTBOBAJIH
PBHIHOYHOMY cIpocy H ofecneumBasm NpHObLTE. ['JIaBHEIM mpemMeToM 3aGOTHI
I'asnmpoMa cTaJjio moJydeHHE HAJIMYHOCTH. 3TO HEOOXOQMMO, MOCKOJBKY [ asmpoM
TENeph LEJIMKOM I0J1aracTCs Ha MOTOK HAJIMYHOCTH OT CBOMX ONEpalliii, OT BHEIIHHX

Heszasrcamoe dccrieqoBarre Bo3MoRBOCTel pexorcTpykmad ECT Poccmn z
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rely entirely on its internally derived cash flow; on external third party credit sources; and
on sales of equity in GAZPROM itself or in its peripheral operations.

The present cash shortage can only be overcome by cost savings and by increased
revenues from improved operational efficiencies and from improved market returns; by
borrowing funds to invest in improved economics as well as in technical performance; by
enforcing payment of overdue accounts; and by higher market price realizations when they
occur. The internal generation of more cash and the improvement in operational

efficiencies can be achieved by the application of stronger internal management controls
and incentives.

In these changed conditions, GAZPROM has to rank its expenditures based on further
enhancement of system analysis in accordance with economic parameters in order to
secure its financing requirements. Like any major international company, GAZPROM
must however be careful to achieve a balance in the allocation of its funds. Despite the
inherent strength of the EGS, funding must go in sufficient balance to all its business
sectors if it is to maintain the overall system, for unbalanced allocation would lead to the
over-strengthening of one sector and the consequential inability of other sectors to provide
matching performance.

This means that not only has GAZPROM to make its fiuture individual investment
decisions based on economically driven assessments, but that the follow-on effects of
those decisions on its other operations must also be carefuily assessed in economic terms
to ensure that overall economic benefits flow through. For example, as can be seen from
the methodology used to screen and justify the projects recommended in Section 5.4 of
the Report, there is little purpose in developing a new source of production, or in
rehabilitating or expanding a transmission line, if further downstream in the system a
transmission bottleneck constrains that new supply; or if the supply problem could be
more cheaply solved by identifying a number of less expensive solutions such as in storage,
contract flexibility or in investment in minor facilities rather than in one major project.

In this connection, GAZPROM will need to set up procedures to address more
comprehensively its information requirements to support economic decision-making, both
at the regional level and particularly at central group level, thus to ensure that the limited
group financial resources achieve the best results for the system as a whole.

Septemnper S, 1995\bat 4
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KpCOUTHBIX DECYPCOB, H OT NPOJaXH aKTHBOB B CaMOM I‘asnpomc Wil €ro HE
OCHOBHEBEIX BHIaX N€ATCIHHOCTH.

Texyunii fepHIAT HaJIMIHOCTH MOXET OHTH IMPEOJOJIEH TOJIBKO IyTEM SKOHOMHH,
YBEJIAYCHAS JOXONOB OT NOBBIIECHAS 3P (EKTHBHOCTH IKCIUTyaTallMy CHCTEMB! H OT
pOCTa BEIPYJIKHM Ha DHIHKE, 3aEMCTBOBaHHS CPEACTB /I HHBECTHLME B NMOBBHIILICHHE
3KOHOMHYECKHX NOKa3aTesell H TEXHHYECKOro YpPOBHI, ofecrnedeHus MOCTYILICHUST

IUTaTeXell, peaM3aliy ra3a Ha pHIEKE N0 0oJiee BHICOKMM OEHaM, KOrja 3TO
BO3MOXHO. '

HOJIY‘!CHIIC OoJiee BBICOKHX AOX0oO0B H NOBHIINICHHUC JKOHOMHIECKOH

a¢pexTHBHOCTH MOryT OBITP [JOCTHTHYTHL 3a cd4eT OoJjilee  CTpOroro
YIIPaBJICHIECKOr0 KOHTPOJIL H G0Jiee CHIEHBIX CTHMYJIOB.

B »TEX n3MeHMBUXCS YcJIOBHSX [asopoM mHoyiXeH Ba Oase masmeHeHmiero
COBCPLICHCTBOBAHUS CHCTEMHOI0 aHa/JH3a paHXHpPOBaTh CBOH pDacXOmel B
COOTBETCTBUM ¢ SKOHOMHYCCKHMH IPHOPHTETAMH OJIS o0ecledeHHs BO3MOXKHOCTH
obcoryxmBaHmi cBoumxX (pumaHcOBHIX moTpeGHOcTedl. Kak mobag xpymHas
MEXOyHApOOHAS KOMIIaHWd, 1a3mpoM JOJIXKeH OBITh BHAMATEJLHEIM K
nongepXaHmo c0ajlaHCAPOBAHHOCTH B pa3MeEIleHAA CBOMX cpelcTB. HecmoTps ma
HeoTheMJleMo npHcymryro ECT cwny, ¢HBEaHCHpOBaHHE €€ OTHCJIBHBIX CEKTODOB
HOJDKHO BECTHCH cOasIaHCHPOBAaHO, IIOCKOJIBKY HecOaJsJaHCHDOBAHHOE pasMEINCHHE
CpeAcTB INphBeJio OB X Upe3MEpPEOMY YCHICHHIO OHHOrO CEKTopa

COOTBETCTBYIOMEH HECNOCOOHOCTH [OpPYIHX CEKTOPOB obecnedwTh afcKBaTHYHO
MOIIHOCT.

JTO 03Ha4aeT HE TOJBKO TO, ¥Te ['a3smpoM Ho/IKeH NPHHAMATH KaXO0€ PELICHHE TI0
HHBECTHIMSIM Ha OCHOBE HX JKOHOMHYECKOH OIIEHKHM, HO H UTO BEITEKAIOLIEE H3 ITHX
pemicHuWl BO3AcHicTBHE Ha [ApPYTHE BHOH HEATEJIBHOCTH TaKXE [OJIKHO ORHITH
TIIaTE TbHO JKOHOMHYECKH OLEHEHO C TeM, YTOOB IapaHTHPOBATH CYMMapHEIE
Beronel. Hampmmep, mpm o100ope (CKpHHMHTE) H OOOCHOBAaHMH OPOEKTOB,
pexoMeHmoBaHHHIX B Paspene 5.4 OrdeTra, HeT cMEicJla B pa3paboTKe HOBOTO
MECTODOXACHHY HWIM B DEKOHCTPYKIMH TrazoNpoBOMa, €CJHM Jajlee B
ra3ocHa0Xaromell CHCTEME ecThb Y3K0e MECTO; HJIH €CJH IpolbJieMa yBeJMYCHHST
IIOCTABOK MOXET OHITH [EINERBJIE pellleHa NOCPEOCTBOM BEIABJICHHEM HEKOTODOro
upcNa MEHee 3aTPaTHBIX pelleHdH, TAKHX KaK rasoBble XpaHWIHINa, HOKOCTD
KOHTDaKTOB HJI HHBECTHIMH B OOBEKTH MEHBIIEro Macmraba BMECTO OHHOTO
KPYIHOTO IIPOEKTA.

B oroft cBasu I'asmpoM [o/DKeH BHEOpATh NHpOUEOypPH HHGDOPMAIHOHHOrO
ofecrnieucHHY NPHHATHS OSKOHOMHYeCKM 2@ EKTHUBHBIX pelleHHd EaX Ha
PErHOHaJIbHOM YPOBHE, TaK H OCOOCHHO Ha YpPOBHE PYKOBOICTBAa KOMIaHue# B
eJsIoM. OTH NMpOHEOYPHl JOJDKHEI IapaHTHPOBaTh, YTO OrpaHHYCHHEIE (DHHAHCOBEIC

PECYDChl KOMIIAHHH HaOpaBJICHRI Ha OOCTHXKCHHC HAHJIYHIUHX PpE3YJBTaTOB OJIA
CHCTEMDBI B [ICJIOM.

HesasacrMoe recsieI0BaEAe BO3MOXEOCTe# peroBcTpVEnEH ECT Poccan L
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\

In order to back this up, GAZPROM should also regularly be carrying out more
systematic technical and economic audits of past capital expenditures. For if it has built
assets on the presumption that they will perform as designed and as planned, and if in fact
they do not, then the outcome of GAZPROMs investment planning strategy will be put at
risk. For example, if capital expenditure is going to be incurred at Medvezhye to restore
production levels, the results ultimately achieved must be compared in detail with the
estimated results prior to that expenditure being approved, and an analysis undertaken to
measure any deviation from the forecast numbers and whether such deviations might have
been predictable.  Similarly post-construction analysis of actual versus planned
performance of pipelines, compressor stations, storage and processing must all be
undertaken, for GAZPROM cannot afford inefficiently to utilize internally generated or
borrowed funds.

Further investment efficiency can also be obtained by such means as more comprehensive
procurement methods. For example, bids can be solicited from suppliers which leave open
any concepts they might have on more effective technical solutions or which call for
greater post delivery services. The question also arises on the extent to which the
commitment of future gas deliveries to pay for required equipment supplies achieves the
most economical return.

In assessing potential new investment in facilities, GAZPROM is only addressing a portion
of its cash problem. The EGS is massive and therefore the consequences of any
inefficiency in its utilization and economic operation can be equally massive. The existing
EGS should be thoroughly and systematically re-analyzed to minimize the leakage of
financial resources that could be used for system improvements.

4, All major international gas companies have their own business criteria, and none are the
same as they each reflect the conditions in which the different companies operate.
GAZPROM is a Russian company and Russian conditions impact strongly on how it can
function. The EGS is as it exists today, and cannot be redesigned or rebuilt. The

application of Western economics to the EGS must therefore be cognizant of such
differences.

To take an obvious example which is discussed more in Section 3.1.1.1, GAZPROM has
to provide from within its own organization both a range of social services it needs to
maintain its operations, and also its own supply of particular equipment and services which
cannot be procured reliably from external sources. A further but more acute example of a
social nature, is the very heavy pressure on GAZPROM to maintain gas deliveries to
customers who do not or cannot pay for them. .

September 5, 1998\bat g
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HesasrcEMoe EcciIeNOBaREe Bo3MoREocTelt pexorcTpyknuE ECT Poccnn

[ns ofecrnegeHusd TaKoro pasBATHSY [asnpoMy HEOOXOOMMO CHCTEMaTHYCCKH
BBEINOJIHATDH TEXHHKO-3KOHOMHYIECKHI ayJHT COCJIAHHBIX paHEee KalWTaJIOBJIOXKCHHH.
Ecsm BBeneHHBIe OcHOBHEIC (OHIOEI HE PaboOTalOT B COOTBETCTBHH C IPOCKTHHIMH
NOKa3aTeNsIMH, TO OYyOyT NOCTaBJCHBI DO YIpo3y Ppe3yJjbTaTH CHASJIaHHEIX
TasmpomMoM  mHBecTmumi. Hanpumep, ecj  HHBECTHIMH  HampaBJjieHH Ha
noopepXaHue YpoBHEH [oObMM rasa Ha MeECTOpOXJeHHMH MeaBeXnhe, TO
(baKTHYECKH JOCTHTHYTHIE pE3YJbTaTH HOJIXHEI OBITh HETaJIbHO CPaBHEHBI C
OIICHKAMH, BEITIOJIHCHHEIMH OO OZOOPEHMS 3THX 3aTpaT, H AOJLXEH OHITh IPOBEICH
aHaJM3 BCEX OTKJIOHCHHMH OT IPOTrHOZHBIX BEJIMUMH H TOro, MOXHO JM OBLIO
mpeacKasaTh OTH OTKJIOHGHHS. AHaJIOTHYHO, HOJIXCH OHTh BHIIOJHEH aHAJHA3
(aKTM9eCKHX, 0O CpaBHCHHIO C IDOCKTHHIMH, HapaMeTpoB TpyOOIpOBOMIOB,
KOMITPECCOPHBIX CTAHIMH, XPaHAJIHII B 00BEKTOB NepepaboTKH, HOCKOJILKY 1'asmpom

He MOXeT mo3Bo/HTh cebe Heah(EeKTHBHO HCIOJIBL30BATh COOCTBEHHEIE WM
33aeMHBIE CPEACTRA.

JononmurebHad 3G @OEKTHBHOCTh HHBECTHOMI MOXET OBITH HOCTHIHYTa IYyTEM
yJIyqdiIeHHsI METONOB 3aKyIKH o0opynoBaHus. HanpmMep, npeasioXerns 0 nNpogaxe
060pyI0BaHUS OT NMOCTABIIAKOB MOIYT OHITH PaCCMOTPEHH Ha KOHKYDCHOH OCHOBE
JOMOJIHUTEJIBHEX 3KOHOMHYECKH Oosice 3(p(DEKTHBHBIX TEXHHICCKAX PELUCHHN WM
Ha .OCHOBE pelUIeHHH, XOTOpHC OpEMIaraloT JIydlMe YCJIOBHA TIapaHTHAHOrO
TeXHUYECKOro oocryxuBand. OOHEM H3 BOIPOCOB TAKXKE IBJIFETCA TO, HACKOJIBKO
0043aTe/IbCTBa O MOCTaBKaM rasa B OyIymeM B OOMeH Ha NOCTaBKH 000pyIOBaHHA
COOTBETCTBYIOT JOCTHXEHHIO MAKCHMAJIBHOI0 3KOHOMIIECKOro addexra.

OueHnBad NOTEHIMAJbHLIC HOBHIE HHBSCTHIMH B OOBEKTH, [a3mpoM BBEISBIIIET
TOJIbKO YacTh CBOHX npoOsem c¢ HaymuHocThio. ECI cTO/e BesmmKa, d9TO
nocJieacTBHS Hed(EXTHBHOrO €€ HCIOJIb30BaHHA MOrYT OBITH 3HAYUTEJIHHEIMH.
Cymectsyromas ECI' pmoaxsa OBITP THIATEJIBHO H  CHCTEMAaTHYCCKH
AHAJTA3UPOBATECA C T€M, YTOGH MHHHMH3HDOBATH NOTEpH (PHHAHCOBHIX PECYPCOB,
KOTOpHIE MOTJIH 651 GHITH HCIOJIL30BaHH AJ14 HeJiell ee pasBUTHA.

Bce xpymHEIe MEXOyHapOQHBIC a30BBIC KOMIAHAH HMEIOT CBOH COOCTBEHHEBIE
KOMMEpYECKHE KPUTEPHH, U OHH Pa3JIA9HEl, TaK KAK OTPAXaloT YCJIOBHY PaboThI
>TEX Komnasmii. ['azmpom asigeTcs Poccuiickoit kommanuel, # Poccrmiickue yCJI0BHS
CIJIBHO BJIATIOT Ha TO, KaK oH MoXeT (yuxmmonmposath. ECI' TakoBa, KaK OHa
CYIIECTBYET CETOMHI, H OHa HE MOXET OHITh NEPENPOEKTHPOBaHa WM [IEPECTPOCHA.

IIpumenenne 3anamuo#i sxomomukn Xk ECIT moscxHO nosTOMy yYHTHIBATH 3TH
pasyIaus.

OueBumnelil npumep, Gosiee mompobHo obcyxnaeMuiii B Paspesie 3.1.1.1, cBazan ¢
TeM, d9ro lasmpoM [OOIXeH caM oOecnedMBaTh KakK pasjW4HBIE YCJIYTH,
HeoOXOAMMEBIC /11 MOOACPXAHHd HOpMaJibHOH paGoTB, TaK H COOCTBEHHOE
cHaOXeHHe OTHE/IBHBIMHM BHOAMH 00OpYHOBaHHY, KOTOphlE He MOryT OHTH
NOJIyYEHBI H3 OPYIHX HCTOYHHMKOB. [IpyrmM, HO OoJiee OMAacHBIM MO COLMMAJIbHOA
IIpEpane, NPAMEPOM CJIYXHT CAJTBHOE JaBJICHHE Ha ['asmpoM npomosixaTh MOCTaBKH
rasa mOTPeOHUTEIIIM, KOTOPHIE HE IUIATSIT WM HE MOT'YT IJIATHTD 33 YCJIYTH.

h
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The more that political and social considerations override commercial judgment, the more
difficult it will be to run the EGS efficiently. To the extent that GAZPROM management
is thus prevented from achieving economically satisfactory results, the more difficult it will
be for GAZPROM to find the finance it needs, and the more its facilities risk deteriorating.
In the absence of financial subsidy from the State budget, which would currently be very
difficult, it will be the gas consumers who will suffer, and Russia’s economic recovery
along with them.

Nevertheless the existence of social and political pressures do not by themselves always
mean that the resulting response by GAZPROM cannot also be economically justified.
For example, environmental protection measures can be economically justified, whether
the pressure comes from internally in Russia or internationally, if such measures would
also enhance GAZPROM’s commercial position. The securing of large international
foreign credits will require internationally acceptable and enforceable environmental
impact assessments of the projects to be financed, while an environmentally criticized
system will reduce customers’ confidence in the Russian gas supply.

5. All capital expenditures can only be economically justified if they increase overall
economic cost efficiency either by reducing risk or by enhancing performance. This is a
relative evaluation, with the net benefit to be achieved being estimated by whether it
exceeds the overall costs sufficiently so as to justify the expenditures and investments.

The efficiency of this approach depends on how widely a particular proposal should be
examined. Thus looking at a comparatively small expenditure - say on a particular
compressor unit - one must not only calculate the direct return on such an investment in
isolation, but also see whether it would trigger off the need for much greater expenditures
through a wider section of the system if it is to be effective. Alternatively, such an
investment may not by itself be justified but if it is undertaken in conjunction with wider
expenditures which are essential and beneficial then the incremental benefit - say in
improved unit performance - could be impressive. It is important to consider, therefore,
whether comparatively small expenditures should be postponed, or may even be “put on
the shelf’, until circumstances change when the need for much larger proposed
investments will arise. Expenditure thus postponed is benefit gained.

Such consideration can be illustrated by way of the compressor replacement project that
has been developed in Section 5.4. These units must be replaced anyway to assure gas
delivery levels throughout the system. The replacement of these machines gives the
opportunity not only to get rid of their unreliability but at the same time to install fuel

Septemper 5, 1995\bat 6
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Kpamixoe codepxarue npoexma 3axiouumeibHo20 omuéma
Cenmabpe 1995 20da

IlosTomy, weMm OoJmile HOJIATHYCCKHE H COLMAJIBbHBIE COOOpaXEHHS BJIHMAIOT HA
KOMMeEpYECcKHE pEIeHns, TeM cJIoXHee OymeT 3 ¢exTHBHO Henoab3osath ECT. B
TO# CTENeHH, B KakKofl DPYKOBOACTBO l'asmpoma Oy@eT orpaHWYEHO B JOCTHXCHHH
SKOHOMHPYECKH YHOOBJICTBOPHTEJIBHEIX pPE3yJIBTATOB, OymeT CcJIOXHO HafTH
HeoOxoammoe (PHEAHCHPOBAHAE, 2 TAKXE YBEJIMUWTCSI PHCK YXYOIICHHS COCTOSHMS
00BbexTOB. B orcyrcTBHE buHaHCOBOH HORNEPXKH H3 TOCOIOXETa, NOJIYICHHE

KOTOpOH B HaCTOsmIee BpeMs 3aTPYIHUTEJIBHO, NMOCTpajaBlicli CTOpoHOH OymeT
ABJIATECS NOTpeGuTe B BMecTe ¢ PoccHiicKoi 3KOHOMMKOM.

TeMm HE MEHee, CYMIECTBOBAHNE CONMAJIBHOA M NOJMTHYECKOH HAMPSIKESHHOCTH CaMo
no cebe He Bcerdga O3HadYaeT, YTO OTBeTHBIe meficTBug I'asmpoma He MoryT OBHITH
3KOHOMMYECKH O00OCHOBaHEI. Hanpumep, HpHPOOOOXpaHHEIE MEpPH MOIYT OBITH
3KOHOMMYECKH 000CHOBaHH, He B3Hpas Ha TO HCXOOHT JIH JaBJICHHE H3HYTPHU CTPAHEL
WM CO CTOpOHH MEXIYyHapOOHOH OOINECTBCHHOCTH, €CJIM TaKHE MEPHI CMOTYT
YIIy9IiNTh KOMMEDPUECKYI0 no3mmmio lasmpoma. [y Toro, 4roObl ofecnedwTh
Gospime MeXIOyHapoOHble KpEOWTHI, NOTpedyeTcd oleHK2 (DHHAHCHPYEMEIX
NpOEKTOB C TOYKA 3PEHHS MCXIOYHAPOOHO IPH3HAHHBIX H JAeHACTBYIOIMX
3KOJIOTHYeCKHX TpeOoBaHA, MOCKOJIBKY KPHATHEYEMas C 9KOJOTHIECKOH CTOPOHEL
CHCTEMa YMEHBILIAET YBEPEHHOCTD NoTpeduresiell B noctaBkax Poccuiickoro raza.

. Bce xamuTasmEBIE 3aTpaThl MOI'YT OHITH SKOHOMHYECKH OOOCHOBAHEI TOJIBKO B TOM
CJIydae, €CJIH OHH YBEJIMUMBAIOT DKOHOMHYECKYIO 3p(EeKTHBHOCTD B HEJIOM JmOO
Yepes yMEHbIICHAE PACKA, JIMOO0 Yepe3 YiIydneHre NoKa3aTesiell IpOU3BOACTBA. JT0
SABJISETCA OTHOCHTCJILHOH OLEHKOH, roe pa3Mep NOTCHIOMAJIbHON WHCTO# MpHOBLTH,
onpeneJiIeMol TeM, HACKOJIBKO CYNMISCTBCHHO NPHOBUIL IPEBBICHT CYMMapHBIE
3aTparThl, OyAeT 000CHOBATH HHBECTHIME X 3aTPATHL.

SdGekTHBHOCTD 3TOr0 NOAXOHA 3aBHCHT OT TOro, HACKOJBKO BCECTODOHHE
KOHKPETHOE pemenne OymeT paccMorpeno. IlosToMy, paccMaTpHBas OTHOCHTEJIBHO
MaJble 3aTpaThl, CKaXEM Ha KOHKPETHBII KOMIpeccop, HEOOXOmMMO HE TOJIBKO
NOACYHTATD JOXOJ Ha 3aTPadecHHBIC CPEACTBA B OTACJIGHOCTH, HO H PacCMOTDETH, He
HOBJIEYeT JH 2T0 3a coboff Hamporo GoJbimie pacxomBl Bo Bcefl cucTeMe IpH
ycsioBaH uX 3¢ dexruBHocTd. C Ipyroil CTOpOHH, TaKHe HHBECTHLHMH He OYOYyT camu
o cebe 0GOCHOBaHEI, HO €CJHM OHH NPEONPHHATH COBMECTHO ¢ GoJiee KpYNHEIMH
BJIOXCHHSIMH, HEOOXOIMMBIMH H BHIMOJHBIMH, KaK, HAIPHMED, IPOrpaMMa 3aMeHE]
KOMIIPECCOPOB. TO o0IHe BHIrOOEI, HANPHMED, 32 CYST NOBBIMCHHT 2P EKTHBHOCTH
paGoTel 00OpYHOBaHHY, MOXET OHITH OUYCHb BlEUYaTJIIIOMEH. PaccMmaTpuBas 3TH
BOIPOCH, OYEHb BAXHO ONPENEC/IMTL MOT'YT JIH CPaBHHTEJIBHO MaJIbie 3aTpaThl OHITDH
OTJIOXEHEl Ha HEKOTOPOE BpeMs WM JaXe Ha HEONpeHeJICHHBIH CPOK OO TeX Iop,
1OKa TEKYIIHE YCJIOBUS HE M3MEHAT He0OXOMMMOCTD B 60JIe€ KPYIHEIX HHBECTHIIX.

OTJIOIKCHHBIC, TAKHMM 06P&30M, pacxogbpl - 2TO q)aKTI/I"-Iecml OONOJTHUTE THHBIN
JOXO0m.

Takne paccMOTpeHHS MOryT OHTH IPOWUIOCTPHPOBAHBI MPOSKTAMH 3aMEHHI
obopynosamni KC, uzsoxennbiMu B Pazmesnie 5.4. DTu arperaThl HOJIXHH OBITH

HesaBHCEMOE HCCIICIOBaHRE BO3MOXKEOCTe# perorcTpvEnER ECT Poccmn . 6
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efficient machines and to ensure that the installation reflects the most economically
efficient maintenance and operation. However, fuel saving and the benefits accruing from
more efficient operations themselves may not always provide adequate economic
justification for the replacement of the machines. The economic justification for that
expenditure comes from the consequences of the demonstrated unreliability of the existing
equipment.

The approach to reconstruction of the EGS must therefore be based on improving
reliability in the most cost effective way, once weaknesses have been determined or when
high impact areas have been pinpointed. This might be achieved either by first looking to
improve the economic effectiveness of the existing facilities, or by making new capital
investments to reinforce only smaller portions of the system in a way which might still
ensure that greater overall system benefit can be achieved. Considering major expansion
should be a second stage approach. In addition, it is critical to ensure that reconstruction
and modernization of the EGS facilities, in order to restore the original design parameters,
is implemented as soon and as cost effectively as possible.

This methodology does not eliminate the consideration of major expansion projects such
as the Yamal. Instead it seeks to ensure that the overall system first reaches the stage
where there is already a clear and economicaily justified system requirement for the full
output of the major new project as compared to alternatives before its implementation
starts. Then the new facilities can become rapidly loaded, thus demonstrating greater
economic justification, as opposed to them being put in place and their capacity being only
slowly utilized thereafter. This emphasizes the importance of the changes in how
GAZPROM now approaches new investment decisions, and how individual new projects
are monitored and managed, in order that they can all be better integrated into the overall
system.

A further related important point to consider is the extent to which GAZPROM could
exercise demand side management. Although GAZPROM has now to be driven by
considerations of market demand, that does not mean GAZPROM cannot influence the
degree, the timing and the location of such demand and its price expectations. This can be
achieved in a number of ways, especially when a more free market in gas is established as
is already the case for exports. Such initiatives could include sectoral and regional pricing
policies, seasonal or tiered pricing, a policy of when and when not to meet competition
from alternative fuels and improved contractual flexibility.

Septemnber 3, 1995\ bat 7
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Kpamxoe codepxarue npoekma 3axnrouumeioHozo omuéma
Cenmabpe 1995 coda

3aMEHEHHl B JrOOOM cJIydae, ITOOH obecneduTh HEOOXOMAMEIH YpOBEHH HOCTABOK
rasa mo cucTeMe. 3aMeHa JTHX arperaToB NPEJOCTABHT BO3MOXHOCTH HE TOJIBKO
#30aBHTECS OT NpoOJIeM C HX HHM3KOH HaJEeXHOCTBHIO, HO OMHOBPEMEHHO YCTAHOBHTD
arperaTel C BBHICOKAM K.ILJA. H NOOTBEPIMTB, YTO 3TO OTPAaXAaeT 3KOHOMHUECKH
acddexTHBHOE pelleHne ¢ ToukH 3peHns mnepeocHamenns KC, nmompepxanug
paboTocnocoGHOCTH CHCTEMBI H ee 3KcIuTyaTamud. ONHAKO HE SKOHOMHS TOILTHBHOTO
rasa, H4 BEITOJBI oT GoJiee 3¢h(DeKTHBHOrO OCHAIICHHS HE BCEraa JaioT afeKBaTHOI'O
JKOHOMHYECKOro OOOCHOBaHMS 3aMCEHHl arperaToB. B  JagHOM  cJydae
3KOHOMHMYECKOE 00OCHOBaHHE ITHX 3aTpaT BHITEKAaCT H3 IPEOMNOJICHHSI HETATHBHEHIX
NOCJICACTBUH HM3KOR HaIEXHOCTH CYIIECTBYIOMEro 000pyHOBaHHAS.

Ilogxon x pexorcTpykimr ECIT mosoKeH MOSTOMY OCHOBEIBATECS Ha oGecnedeHyn
NOBBIICHHS HANeXHOCTH JKOHOMHUYCCKH Hambosiee 3exTuBHBIM 00pazoM B
CJIy9asX, KOrga B CHCTEME BHIIBJICHH CJa0ble MECTa WM 30HHK OOBBINEHHOH
JYBCTBUTEJIBHOCTH K BHEINHHM BO3IefiCTBHSIM. DTO MOXeT OBITh JOCTHTHYTO, €CJIH
PAacCMOTPETh CHAaYaJia BO3MOXHOCTH IOBHINEHHST dKOHOMHYECKOH 3 DEeKTHBHOCTH
CYIIECTBYIOUMX OOBEKTOB, HAaNpPHEMED, 33 CYeT H3MEHECHHT JKCILUTyaTaIMOHHBIX
HpOHEXYP; 3aTEM PaCCMOTPETh BO3SMOXHOCTH HOBEIX KalHTaJ/IOBJIOXCEHHNA, KOTOPHE
YCIJIHBAIOT TOJIBKO HEOOJIBIINE 3JICMEHTH CHCTEMEI, HO IIPH 2TOM YOeOHTRCH, ITO,
TaKuM 00pa30M, MOT'YT OBITH JOCTHIHYTHI 0OJiee 3HAYHTEJIBHBIC BHIOMB ¢ NO3UIH
CHCTEMEBI B NeJioM. PaccMOTpeHHe KpYNHOro pas3BHTHS CHCTEMEI HOJLXHO OHTH
BTOPHIM 3TamnoM aHaym3a. KpoMe TOro, KpuTW9eCKH BaXHO YOeOWThCH, HUTO
PECEOHCTPYKIMS H MopaepHH3amii o0bekToB ECIT mif coxpameEms HadaJTbHEIX

IPOEKTHHIX CTAHNAPTOB IPOBOAUTCS CTOJIb OBICTPO H 3KOHOMHYECKH 3¢dEKTHBHO,
KaK 3TO BO3MOXHO.

S5Ta METOROJIOrHS HE HCEKJIIOYaeT PacCMOTPEeHHS KPYNHBIX IPOEKTOB pPasBHTHY,
TaKMX, KaK fImas. Ho mpu ee nmpuMeHeHHR MEI DBITaeMcs yOEOUTBECS cHadasla, ITO
CHCTeMa B IEJIOM JAOCTUIJIA CTafWd, KOrga HMEIOTCH [OCTATOYHO SCHEIE H
SKOHOMHYECKH OGOCHOBAHHEIE CHCTEMHEIE NMOKA3aTEJH B IOJHOM HCIOJIB30BAHMH
HOBOrO KPYNHOro IPOEKTa IO CPaBHCHHIO C aJIbTEPHATHBHEIMHA BapHAHTAMH, TOJIBKO
IOCJIe STOr0 HaUMHAETCH peaJsim3alis HOBOTO HpoeKTa. IIpH TaKOM HOOXOAE HOBEIE
0O0BEKTEl OHICTPO HOCTHTAIOT BHICOKOH 3arpy3KH, TEM CaMBEIM HEMOHCTPHPYS CBOIO
foJiee BHICOKYIO0 2KOHOMHIECKYIO 00OCHOBAHHOCTD IO CPaBHEHMIO C TEM, KaK €CJIH
OBl OHM OBLJIH IOCTPOCHSI, 4 3aTEM HX 3arpy3Ka MEOJICHHO HapacTasia. Tako# momxon
TpedyeT, 9T00H H B JaJibHe#imeM 'a3snpoM MOAXOMHUII Ha 3TOH OCHOBE K PEIICHHSIM O
HOBBIX MHBECTHMIMSIX, OpraHW3al¥M MOHWTODHHTAa H YIPaBJICHHIO OTHCJIBHBIMH

HOBEIMH MPOCKTaMH, C TEM, UTOOBI BCE€ O3TH NPOSKTH MOIJHM OBTH JIydile
HHTErpHPOBaHEI B OOIIECHCTEMHEIE BHITOMEI.

Crenyrommit BaXHBIH MOMEHT IJI1 PaCCMOTPEHHS - 3TO, B KakKoil creneru ['asmpom
Mor O®l pa3BHTBH yHpaBJICHHE clipocoM. XoTd cefidac 'aznpom Oo/IXKeH caMTaThesd C
PHHOYHEIM CIIPOCOM, 3TO HE O3Ha4daeT, 9ro lasnmpoM He MOXeT BJMATH Ha
0oOBbeMHEBIE, BpEMEHHBIE (DAKTOPH H Pa3MEIICHHE CIIPOca H Ha LECHOBHIE OXHNAHHA.
OTo MOXeT OHITH JOCTHTHYTO PAaz/IMUHBIMH ITYTIMH, OCOOCHHO KOrfa CO3[acTcd
OoJiee cBOGOOHEIl PEIHOK raza, KaK 3TO yXe HMEET MEeCTO AJISI JKCHopTa. Takue

Hezasrcamoe accrieIopamre BosMoXEOCTeH pexorcTpyRnoEE ECT Poccan 7
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6. Enhanced system analysis to obtain the sought after improvements in system reliability and
in economic returns on assets requires, however, that a more comprehensive and
constantly updated inventory of the EGS is available. This is needed both to enable an in-
depth and authoritative examination to be made of the causes of operational problems and
the risks they pose to system integrity; and to enable management investment decisions to
be based on as comprehensive and integrated a factual foundation as can be assembied.
And it is needed if only to justify GAZPROM’s funding requirements. The necessary
technology and equipment for this purpose is available today.

Such a greatly enhanced database should cover the installed facilities, operating
procedures, management responsibilities, staffing levels, realistic costs and actual
operating results in much greater detail than would appear to be presently available, and in
an integrated fashion. To be effective, it must be comprehensive across the range of
GAZPROM’s main functions as otherwise it cannot form the basic tool for central
management decision-making. It should also be made available to regional management

so that they too can improve their contributions to GAZPROM’s overall efficiency. It is
more fully discussed in Section 8.4 (a).

Allied to the need to establish a greatly expanded central database for planning and
investigation purposes, is the question of how to improve immediate on-line access to
operating data so that day-to-day management of the gas flows within the EGS, the
control over revenues and costs, and the general anticipation of problems can be
enhanced. This is discussed in Section 3.1.3.4 of the Report.

All data now collected, however, still appears to be given the same degree of
confidentiality whether of real commercial importance or not, and that restrictive outlook
is damaging to GAZPROM’s economic management. What in Western terms would be
regarded as excessive data secrecy may create obstacles to GAZPROM’s access to
international finance, and may place limits on the value to foreign consumers of taking
increasing quantities of Russian gas. Foreign consumers in particular are concerned about
the reliability of their gas deliveries and what technical reasons they should have for their
confidence, or their doubts; and lenders to GAZPROM will want to know in some detail
how their funds will be used and how reliable are their forecasts that GAZPROM can
service its debts.

Septembper 5, 1995\ bat 8
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Kpamxoe codepxarue npoexma 3axrouumensHo2o omuéma
Cermabpo 1995 cooa

MHUIMATABEL MOIVIM OBl BKJIHOYATH HEHOBYIO NOJIMTHKY B OTHOLUCHMHM OTHCJIBHBIX
CEKTOpOB PBIHKA H PETHOHOB, CE30HHOE WJIH CTPYKTYPHOE LeHOOOpas3oBaHME,
MOJIMTHKY B OTHOMICHHH TOro, KOrga HATH ¥ KOrja HE HOTH Ha KOHKYDEHIHIO C
OPYTHMM BHOaMH TOILTHBA, 2 TAKXE NOBHIIECHHYI rHOKOCTE KOHTPAaKTOB.

Pacnmipennbiii cHCTeMHEI aHasmM3 O/ NOJYYEHHS  HCKOMEBIX MAaHHBIX [OCJIE
NOBHIICHAS CHCTEMHOA HAQEXHOCTH ¥ 3KOHOMHYECKOfi OTHadM OT OOBEKTOB
TpeOyeT npoBefeHHs GoJice TINaTe bHOM H mocTosHHOH mHBenTapusamuu ECT. Bto
HeoOXOOAMO KaK IS TOro, IToO0bl CHeJIaTh BOSMOXKHEIM IPOBEACHHE IJTyGOKOro u
aBTOPUTETHOIO HCCJIeJOBaHUS HpHIHH BO3HHKHOBEHHS PasJIIHBIX
3KCIUTYyaTaMOHHKIX HpOOJIEM W DHCKOB, KOTODHIM OHH HOOBEPraloT HEJIOCTHOCTD
CHCTEMHI, TaK H VIS TOro, YTOOE! CACJIATh BO3MOXHBIM IIPHHATHE MHBECTHIHOHHEIX
pelleHuil, KOTOpHIE HOJDKHEI OCHOBBIBATBECS HA TAaKOM BCeOOBEMJIIOIIEM H
AHTETPHPOBaHHOM (DaKTHYECKOM MacCHBEe HH(OpMaIMH, KaKOd TOJBKO MOXHO
co3maThk. llogoOHEi MaccHB mHEGOpPManml HEOOXOOMM M TOr[a, KOrga TOJIBKO
TpeOyeTct oOocHOBaTH moTpeOHOCTH ['asmpoMa B JEHEXHBIX CpEOCTBAax.
HeoOxommmag I 9TOro TEXHOJIOTHS H 00OpYHOOBaHHE B HACTOMIIEe BpeMSI YXe
CYIIECTBYIOT.

Takas mmpoko pa3purasg 0a3a JaHHEIX OOJDKHA BKJIHOYATH MMeElommecs OOBEKTEHL,
3KCIUTyaTalMOHHbIE MpONENYpPH, OTBETCTBCHHOCTb DYKOBOACTB2, HEPCOHAJ
PasJIAIHBIX YPOBHe#i, 3aTpaThl H (PaKTHUECKHE Ppe3yJIBTaThl paboTH OOBEXTOB ¢
ropasgo Oosmmell pAeTasmszam@eff, WeM 3TO MNpPEOCTABIAETCS CEeromHd, H B
HHTErpHpPOBaHHOM BHIe. 711 Toro 9To6n OHITH 3¢(pheKTHBHOH, OHA [OJIXHAa OEITH
JOCTaTOYHO IOJIHOH B OTHOMICHWH OCHOBHEIX ¢hyHKmmil ['azmpoma, HOCKOJIEKY MHaYE
OHa HE CMOXET CTaTh 0a30BEIM CPEOCTBOM OJI NPHHITHY pELICHAHR Ha YPOBHE
IEHTpaJIbHOro pyKoBoAcTBa. OHa TaKXe JOJDKHa OBITH JOCTYIMHOH pErHOHAJIBHOMY
PYKOBOIACTBY C TEM, YTOOH OHM TaKXE MOIJIH YBEJIMIHTH CBOJi BKJad B 00IIyro
a¢pdexTuBHOCTE ['asnpoma. 3to 6oJice noapoGHO o6cyxneHo B Pasmene 8.4(a).

Hapany ¢ BompocoM 0 HeOOXOMMMOCTH CO3[aHHA IIMPOKO Pa3BHTOH HEHTpaJIbHOM
6a3kl JaHHEIX [JI9 NeJleff IUIaHWpOBaHHMT W HCCJICNOBAHMA CTOHT BOIPOC O TOM, Kax
yJIySHIITh o0ecnedeHre HEMEIJICHHOro JOCTYNa K TEKYIIMM ONCPaTHBHBIM JaHHbIM
¢ TeM, 9TOOH PasBHUTH CYIIECTBYIOUMIYI0 METONWMKY YUPaBJICHHS NOTOKAMH rasa B

ECT, xoHTpOJIS 3a NOCTYIUICHHIMH H DPacXOJaMH H B IEJIOM B NPOTrHO3HPOBaHHH
BO3MOXHBIX IpodJjieM. 310 o6cyxneno B Pasnese 3.1.3.4 Orgera.

IIpencTaBisgercsa, 9ro cefivac Bce coOpaHHBIC OaHHBIE CHAGXalOTCI ONHHAKOBOM
CTENECHbIO KOH(MDHICHINAIFHOCTH, BHE 3aBHCHMOCTH OT TOr0, NPEACTAaBJISIOT JIH OHH
DefiCTBHTEIIbHEI KOMMEPUECKMH HHTCPEC HJIM HET, W 3TOT OrPaHHYIHTEIIHHBIN
NOAXOA BPEOHT JKOHOMHYECKOMY yupaBJiiceHHio ['azmpoma. To, 9To B 3amafmHBIX
TEPMHHAX PacCMAaTpUBAJIOCh Obl KaX H3JMINHAS 3aCEKPEYCHHOCTDL OaHHBIX, MOXET
CO3[aBaTh NpPEeNnITCTBHA K pocTynmy [asmpoMa X MeXOyHapoOHEIM (PHHAHCOBBIM
PHIHKaM ¥ MOXeT CO3JaTh OrpaHWYCHMS Ha USHHOCTh [JI1 HHOCTPaHHBIX
noTpeduresicli mpuoOpeTeHMS OONOJHHTEJIBHBIX 00BheMOB Poccuilckoro rasza.
HHocTpaHHEBIE NOTPEOUTE N, B YaCTHOCTH, 3aHHTEPECOBAHE B HAIEKHOCTH HOCTaBOK

HezagrcaMoe BccoiezoBaEre BoaMoxHOCTe! pexorcTpyRnEr ECT Poccmr ]
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7. It is clear that the most critical objective for GAZPROM is to increase the EGS’ long term
system integrity, which may or may not require system expansion, while still utilizing the
minimum amount of funds. This ensures that maximum net value for its gas can be
achieved in the marketplace and gives the potential for increasing sales, particularly into
the export market, at the lowest achievable cost.

A number of general requirements which are variously described in the Report come

directly into focus in this regard:

. improved utilization and effectiveness.

. reconstruction and modernization.

. rerating derated facilities where economic.

. identification of bottlenecks and the corresponding debottlenecking to achieve
homogeneity in the system.

. extension of the supply (and the recoverable reserves) from already depleted fields.

. elimination of high impact points in the transmission.

. elaboration of methods to cope with potential “disaster” scenarios.

. progressive elimination of mechanical failures or potential failures in the system.

In addition, there are a number of questions arising as to how gas can be better sold to
consumers, and the interrelationship between marketing policies and the system supply.

In this connection, two important relevant points should be mentioned:

. The system information on capacity at the present time cannot adequately, either
by measurement or calculation, provide information on the current status of a gas
line. Its information precisely characterizes yearly feasible planned capacity of the
system. The detailed hydraulic analysis of the separate sections of the system
would indicate the actual “capacity”, and this would be more helpful because the
actual flow parameters would be available. Integration system-wide of this
hydraulic analysis with market and supply data may permit optimization of
throughput to meet export or other demand.

Septemnper 5, 1995\bot 9
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AM rasa 4 TEXHMUECKHMX AOBOOAX, KOTODHE CO3MaH OBl TaKylo yOeXICHBOCTE;
KpemuTophl 'asmpoMa 3aXOTST 3HATh ¢ ONpPEdCJICHHOH Oerajmsammeli, Kak OymyT
UCNOJB30BaHK HX CPEICTBA W HACKOJIBKO HAafjeXHBI WX IPOrHO3EI, ITO l'asmpom
CMOXeET 00CJTyXHBaTh CBOH JOJITH.

. SIcHo, aTO HamGosee BaxXHOH 3anavc ['asnmpoMa IBIgETCS YCHJICHHE OOJITOCPOYHOM
cuctemuoli nesocTHocTd ECI, wro MoxeT noTpeboBaTh WM HEe HOTPeGOBATH
PACLIMpEHAA CHCTEMEI; IPH 3TOM HEOOXOOMMO HNOCTIXCHHE TAKHX DE3YJILTATOB C
HCIIOJIb30BaHHEM MEHMMAaJIBHEIX 3aTpaT. OTO rapaHTHPYET, YTO Ha PBEIHKE MOIYT
OHTP HOCTHFHYTH MaKCHMaJ/IbHbiC HOEHH Ha ras, H CO3[a€T NOTCHIMAad M4

yBEJIMUEHUS NpOAaX, OCOOEHHO Ha OKCIOPTHOM pHIHKE, H C MHAHWMAJIGHBIMH
3aTpaTaMH.

B aToM nooxope cboxycnpy;o'rcx HECKOJILKO OOIMMX TpeOoBaHHMHA, KOTOPHIC OIMCAHEI
B OTuere:

¢ moBHIIcHKE 3D PexTHBHOCTE PyHKIMoEnpoBaruI ECT';

® PEKOHCTPYKIHST H MOJCDHH3AINS;

¢ BOCCTaHOBJICHHE NapaMETPOB OOBEKTOB CO CHEAXCHHOH MOIIHOCTHIO - TaM,
¢ 5TO 3KOHOMIUeCKH 3P DEKTHBHO;

e BRIIBJICHHE Y3KHX MECT M COOTBETCTBYIOMAS HX PACIIMBKA OJI1 JOCTHXCHHI
COrJIACOBaHHOCTH IapaMETPOB Pa3/IMYHBIX YacTell CHCTEMEL;

e cTa0WmM3anHEg JOORIYH ra3a Ha YXe HCTOMAROIINXCS MECTOPOX ICHUIX;

e ycTpaHende HanGoJiee YSI3BAMEIX MECT CHACTEMBI B IENH TpPaBECIOPTHPOBKH
rasa,

» pa3paGoTEKa METONOB PEarHpOBAHHUS B YCJIOBHSIX NOTCHIHAJBHO BO3MOXKHEIX
"kaTacTpoHIECKHX" CLCHAPHEB;

e [OCJIEOBaTE/IBHOE HCKJOUCHHE OTHEJIbHEIX MEXaHWISCKMX OTKasz0B HJH
OPYTHEX NOTEHIHAIHHBIX OTKA30B B CHCTEME.

KpoMe TOro, ecTv pAn BOIPOCOB, CBI3aHHBIX ¢ TE€M, KaK Jydile OpOJaTh rIas
NOTPEOHTEIIM, ¥ B3aMMOCBS3bI0 MEXAY NOJMTHKOH Ha DHIHKE M CHCTEMHBIMH
NOCTaBKaMH.

B aToii cBS3M cyIeAyeT YIOMSHYTD qBa BaXXHBIX MOJIOXKCHHUS:

o CucreMHasg uHGOpMamus O HPOH3BOAUTEIIBHOCTH B HAacTOSIIee BpeMs HE HaeT
BO3MOXHOCTH af€KBaTHO (0ymb TO MOCPENCTBOM H3MEPEHUII WU BHIUHCJICHUH)
co3maTh 0a3y HaHHHIX O THOPABJMYECKOM COCTOSHHMHM OTHEJBHBEIX Y9aCTKOB
razonpoBONOB. OTa HH(pOPMaNHd XapaKTepu3yeT OoJiee OJIM3KO BO3MOXHYIO
IUJIAHOBYIO- CPeHErOHOBYIO MPOM3BOOMTE/HHOCTD. [leTasIbHbI riapaB/IMYCCKHIi
aHa/ M3 OTAEJBHBIX YJYacTKOB MHOTOHHTOYHBIX CHCTEM IOKas3ajl OBl HX
(paxTHIECKYI0 "MPOH3BOOHTEHHOCTE", U 3T0 OBLJIO OBl OoJice MOJIE3HEBIM, TakK
KaK ObUIH OBl OOCTYNHBI (DaKTHIEeCKHEe NapaMeTphl NOTOKOB. MHTerpaums B
macmrrabax ECT Takoro rufpaB/IM9ecKOro aHa/m3a ¢ JAaHHEIMH N0 DHIHKY

H
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Such additional throughput may require developing new interlinks in addition to
those already in the currently extremely robust system, and may also need
incremental strategic storage, and greater contract flexibility. On the other hand,
they could lead to the deferral of expenditures on expansion, and thus be cost
effective.

The concept of creating incremental gas delivery capacity by utilizing standby capacity
emphasizes the Western approach where full collection and analysis of available data
which might have an economic impact is undertaken to permit a range of scenarios to be
developed, and to permit the economic and technical consequences to be measured over a
wide scale.

8. Areas of further potential business expansion for GAZPROM or improved financial
returns to be examined can be illustrated thus:

Seotemper §, 1995\oat

In the West, efficiencies are tested by running sectoral activities as distinct
“business” units, so as to establish better regional or functional responsibility for
results, and to create greater overall economic efficiency. This is illustrated in
Section 3.1.1.1. A greater extension of individual management financial
responsibilities should be considered within GAZPROM.

GAZPROM might increase the number of joint operations with Western
companies in such areas as service industries or in gas utilization, as in
petrochemicals or power generation, which would lead to a greater understanding
in the West of how the EGS works, and could increase the comfort level of
Western lenders and buyers. Such joint operations would also relieve pressure on
GAZPROM'’s finances and could expand its markets.

The provision of gas transmission services to third parties can be financially
rewarding without prejudicing GAZPROM’s primary role in the Russian economy.
This can be seen from experience in North America and Western Europe. In the
future, an economic assessment should be made of what benefits might be achieved
under these activities, and whether they could be applicable to GAZPROM.
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NOCTYIUICHIHIO r'a3a MOXCT 3a CYCT ONTHMH3aUMH CIOeJIaTP BO3MOXHBIM

AOMOJIHUTEJIbHYIO HOAaYy raza AJ1g obecniedeHnd HyX [ 3KCIOPTa H BHYTPEHHETO
crpoca.

o Taxag nomosHHTEJ/IbHAS INOJada MOXKET HOTPEOOBATH COOPYXEHHE HOBBIX
ra3onpoBOIOB-IEPEMBIYEK B [ONOJIHEHHE K CYILECTBYIOIIAM B CErofHSIHEH
HCKJTIIOYATE/IPHO MOIIHOM CHCTEME, a2 TakKXe MOryT OBITh HEOoOXOOMMBIMH
NOTIOJIHUTEJIBHEE CTPAaTErMYecKHe XpaHHMINA a3a H obecmedueHHe Gosmbliel
ruGkocTH KOHTpakToB. C Apyrofi CTOPOHEL, 3TO MOXET NPHBECTH K CHEKCHHIO
3aTpaT Ha PasBHTHE, H IO3TOMY ORITH 2KOHOMHIECKH 3D (G EKTHBHEIM.

KoHuemms DNOBHINCHHE MpPOMYCKHOA CIHOCOOHOCTH Tra30ONpOBONOB  IYTEM
NOOKJTIOYCHUY DPE3CPBHBIX MOMIHOCTER mpencTaBideT coOoff 3amapHbli NDOOXOH K
PCIICHHIO0 Mpo6JIeME], IPH KOTOPOM OCYIIECTBJISETCS IOJIHBIH cOOp H aHa/IHA3 BCEX
AMEIOIHUXCS JaHHBIX, AMEIOIIHX KaKOe-JIH00 SKOHOMHEIECKOE BIIMIHHE C TEM, YTOOH!
pazpaboTaTh psiO CICHapHEB MOBEHACHMS CHCTEMBI, 2 TAKXE C TeM, ITOOBl CAESJAThH
BO3MOXHBIM [POBEACHHE MIMPOKOMACIITaOHEIX H3MEpPEHHH OSKOHOMHYECKHX H
TEXHUYECKHX 3aTpAT U NOCJICACTBANA 0T peasm3ayH KaKuX-JIH00 peLIeHIH.

8. JanpHefimee pacHmpeRne NOTEHOHAJIBHEIX cdep AeITEIBPHOCTH [asmpoMa WM
NOBHINCHAEC (PHHAHCOBOH HPHOBLIA, YTO AOJLXHO OHITH H3Y4EHO, MOXET OHITH
IPOHJUIOCTPUPOBAHO CJICIYIOIIAM 00pas3oM:

e Ha 3amage >@ddexTnBHOCTS paloTEl mpoBepseTcI NYyTEM  YIpaBJICHUA
OTHOEeJIBHBIMEA = cpepamMH  OEITEJIBHOCTH KOMIAHMM KaK  KOMMEDYSCKHMH
SOVHUNAMH C TeM, 9T00B BHEOpPHTH JIyWHIYI0 CHCTEMY paclpelnesieHHs Jmbo
pernoHajyibHON, JmMO0 (DYHKIHOHAJIGHOH OTBETCTBEHHOCTH 33 HOJIydacMEIe
PE3YJIbTATH H JOCTHYH OoJiee BEHICOKOH sKoroMudeckoil adhdexTusHOCTH. Bonee
noxpoOHO Takoll HOAXON paccMaTpuBaeTcs B pasgeJe 3.1.1.1. aznpomy cremyet

paccMOTPETh BO3MOXHOCTh PacIIHPEHHS YUPaBJICHICCKOH OTBETCTBEHHOCTH 3a
AOpHHITHE (DHHAHCOBEIX PEINCHMMA.

e T'asmpom Mor Gbi HOBEICHTE CBOXO aKTHBHOCTH B COBMECTHOH paboTe ¢ 3anagHbIMK
KOMIIaHHSAMH KaK B OOCJTyXHBaIOUMX OTPacJgX, TaK H B HCIOJIE30BAHWH asza B
He(PTEXHUMHH, M B BEIPaGOTKE 3JIEKTPOIHEPrHH. DTO NMPHBEJIC OBl K GOJIBIIEMY
DOHHMaHHIO Ha 3anafe Toro, kak padoraer ECT, u Morsio 65l NOBHICHTE: YPOBEHD
KoM(@OpTa Y 3amafHBIX KPEeOHTOpOB u mokymateseh. IlomoGHas coBMecTHas
OedTeJIbHOCTh ocjiabmna On (mHaHCOBOE HaBJicHHE Ha lasmpom H MorJia O
PacILuIpHTh €0 PHIHKH.

o IIpenocrasyienne yCJIYyr HO TPaHCIODTHPOBKE TpeThe#l CTOpPOHE MOXET OBITDH
BHITOOHEIM Oc3 HaHeceHus ymepGa posm [asmpoMa, KOTOpPYIO OH HIpaeT B
poccuiickoif 3xoroMuKe. IIpuMepoM MoxeT ciyxnTh onmbIT CeBepHOii AMEPHKH U
BeymkoOpuranmn. B Oynmymem ciiedyeT NpOH3BECTH JKOHOMMUYECKYHO OLECHKY
BEITOZI, KOTOPBEIE MOXHO OBIJIO OBl NOJIYYHTh, HPEHOCTABIIAS ITH YCJIYTH, H TOrO,
MOI'YT JId 3TH YCJIYTH OBITH HCIOJIH30BaHbl | 2a3MpoMoM.

HeszaBEcEMOE HCC/IENOBAaEEE BOo3MOXHOCTeH peKorcTpYyKIER ECT™ Poccam 10
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9. Two further aspects of the need for better public understanding of how the EGS operates
are as follows:

September 5, 1995\bat

At a time when the EGS is becoming an economically driven system, the
development of the EGS in the foreseeable future will, to a large degree, depend
on how it is perceived in the world at large. Unless the users of gas and the
suppliers of funds have faith in GAZPROM and the EGS, they will not invest in
the ever increasing capital sums that may be required by GAZPROM either as
financiers to GAZPROM or in their own downstream facilities that depend on
Russian gas supply.

Moreover, the more the export markets depend on one particular source of gas,
the more concerned they become regarding the potential for long term
interruptions in that supply, however unlikely the seller believes this to be. Only
open disclosure of the measures to provide for a reliable gas supply chain can help
allay the concerns of the buyers.

Environmental considerations play an increasingly important role in determining
the location, the economics and the financeability of new international investments
generally. GAZPROM has approved and is introducing to the public a
documented environmental policy to strengthen its environmental standards. It is
most important that the policies and their implementation in practice are generally
made known and properly discussed. Otherwise, it may become increasingly
difficult to overcome environmental opposition to GAZPROM’s proposed

investments, however misguided such opposition may be in the concerns on which
it is based.
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9. IByMs acnexTaMu, KOTOphie NOJIKHE OBITH DaCKPHITH [J1d JIy9IIEro NOHHMAaHHS
noTpeGuTe IIMH MeTonoB DyrrmmorrpoBarud ECT, asagtorcs ciemyromye:

e B nepuon, xorma ECT' cramoBuTcs cuctemoil, meficTsyromeli N0 pHEOYHEIM
3aKOHaM, e pasBHTHe B o0o3pmmoM OyaymeMm GyneT 3aBHCETb B GoJbIIcH
CTCHCHH OT TOro, Kak OHa B [EJIOM BOCIOpHHAMAeTCcI B MHpe. Ecom
NOJTb30BATE/IM 432 W HHBECTOPHEl Oymyr moBepsars Iasmpomy um ECT, omm
OydyT BKJIafBIBATH CBOH CpEOCTBAa B CHCTEMY, NOTPeGHOCTD B KOTOPHIX ¥
l'azmpoma Bce BpeMs BO3pacTaeT, Tak Xe KaK H B HX coOGCTBEHHBIE

ra30lpOBOJHEIE OOBEKTHI, HAESTEJIBHOCTS KOTOPHIX 34BHCHT OT MOCTABOK
poccHiicXoro rasa.

BoJee Toro, 9em GoJblire 3KCNOPTHEIC PHIHKH 32BHCAT OT OJHOTO NOCTABIAKA
raza, TeM Oosice OOCCIOKOCHHBIMH OHH CTAHOBSTCS OTHOCHTEJIBHO
NOTCHINAJIBHOR BOSMOXHOCTH [OJITOBPEMEHHOTO IpePHIBaHUS IOCTABKH 'a3a,
Kako# OB MaJloBEepOSTHOR OHa He OBLJIa ¢ TOYKM 3pEHHS NMpofaBra. ToJIBKO
PAacKphITHE MEp IO 00eCnedcHHMIO HaJeXHOCTH TrasoCHaOXCHHA IOMOXET
YMEHBILHTE 032009€HHOCTD NOKYHaTeJIeH.

* B HacTosgmee BpeMs, IpH PEIICHUH BONPOCOB SKOHOMHKY H (DMHAHCHDOBAHUAL
HOBHIX MEXOyHapOOHEIX HPOEKTOB, Bce OoJIbIiee BHUMAaHHE YyAeIIeTcs
BONpPOCaM OXpaHbl OKpyXaromwef cpemel. [a3mpoM BegaBHO NpHESLT H
peaymsyeT HOBYIO IIOJIUTHKY YXECTOWEHHS CBOHX 3KOJIOTHYECKHX
crangapToB. OueHb BaXHO, 9TOOBI 3TH MEpH H HX HCIOJHCHHC OBLIH
H3BECTHH OOMISCTBEHHOCTH H IIAPOKO OOCyXpeHH. B mpoTHBHOM ciydae
GyoeT oOdYeHb CJIOXHO MPEeOHoJieTh OKOJIOTHYECKYI0 OMNO3HIIO MO
BHIACJICHHIO HHBeCTHIMX [asmpoMy, omHAKO HE HOPHHSTHE BO BHHUMAaHHE
(MrEOpUpOBaHUE) TAKOH ONMIO3HIMYE MOXET OHTH IOBOAOM OIS OCJIOXHEHUI B
3TOH 06J1aCTH.

Y
Yt
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|3. SUMMARIES OF REPORT CONTENT B I

3.1 AN INVENTORY OF THE CONDITION OF THE UNIFIED GAS SYSTEM (EGS)

GAZPROM’s management and organizational structure evolved from its original status as the
Soviet Gas Ministry but it has adjusted toward a Western pattern.

The GAZPROM group has to maintain a range of support services and specialist professional
skills which normally would be outsourced in the West and the social infrastructure throughout its
system has to be maintained.

The Study concluded that because of its history of development and design criteria, the EGS is a
fundamentally strong system. The EGS started with small local systems, followed by the
Stavropol-Moscow-St. Petersburg system and the Central Asiatic Republics to Moscow system.
The development of huge resources in Siberia and the rapidly expanding FSU gas market resulted
in a system of pipelines from Western Siberia through four major transmission corridors to the
FSU and export markets.

The multiplicity of lines, strengthened by the presence of major cross-connections and the
integration of excess capacity lead to a strong system, capable of withstanding normal outages
which would adversely impact on Western-designed systems which rely on high integrity and
efficiency to achieve minimum downtime. Despite the integrity and inherent strength of the EGS,
the Study suggests the need to undertake the prior identification of high impact points in the
system so as to progressively take measures to reduce the perceived risk at those points, such as
at corridor crossovers, and at all river and other crossings; in the concentration of compressor
units in a single building; where lines are too close to population centers; and in areas of
permafrost instability or of floating pipe or slope instability.

The dictionary definition of integrity is “unimpaired condition” or “soundness”. Integrity
assessment determines the confidence one should have in a pipeline’s ability to transport gas given
its technical condition and operating requirements for the foreseeable future.

Integrity assessment is an analytical process that evaluates the condition of pipeline system
components (i.e., pipeline sections and compressor stations), their probability of failure and the
likely consequences if failure occurs. This analysis is used to determine the reliability of
components within a system. In a Western system, component reliability is often nearly

Sentemper 5, 1995\ oa 17
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|3. Pestome conepxkanna Oruéra I

3.1 Onucarnue cocmoanusn Edunoi cucmemsi cazocrabxcenus (ECI)

CrpykTypa yupaBsicHES ¥ OpraHM3amui ['asmpoma BHTEKAaeT U3 €ro NepBOHAYAIBHOTO
cocrosHus Kax Mumrasnpoma CCCP, so cefigac npoucxomuT nepecrpoiika ['asmpoma B
HallpaBJICHAHN 3aMagHEIX MOOEJEH.

l'asopoMy IpHXOOMTCS COOCPXATh PAN CAYXO NOMNEPXKH, KOTOpHiE BHIXOAST 32
paMEM OOHMHBIX KOMIAaHWH Ha 3amage; KpoMe TOro, lasmpoMy OPHXOIUTCH
oGecneTuBaTh NOANCPXaHAE CONMAIbHON HHGPACTPYKTYPH B PAMEAX CHCTEMEL.

Hccrnegosarme mpruuio K BeiBogy, wro ECI BeslencTBHEe HCTOpHM pasBHTHL U
HCIIOJIb30BaHHBIX [pH INPOEKTHPOBaHWM KPHTEPUEB SBJSeTCI (DYHOAMEHTAJIBHO
CHIbHOA cucTreMoil. B ocuoBe ECI' nexaym HeSosmione JIOKaJIbHEIE CHCTEMBI, 32
KOTOpPEIMH mocJjenoBasm cucreMbl CraBponosb-Mocksa-C. IletepOypr 1 Cpemmas
Aszug - [lenrp. PaspaGorka rpomammeix pecypcoB Cubupm m GHICTpoe pacIIMpeHHE
poiEka rasa OpBmero CCCP npmBesm K NOYBJICHWIO CHCTEMEBI TasONPOBONOB OT
3amamHoit CaOupH dWepe3 dWeThlpe IJIaBHEIX TP2aHCHOPTHBIX KOPHOOp2a Ha DHIEKH
onmimero CCCP u 3KCTIOpPTHEIE PHIHKH.

MHEOroHATOYHOCTD, YCHJIEHHAS HAJIAYHEM KPYIHHIX NepeMBIYeX, BMECTE ¢ 3aJI0XKeHHO
B KpUTEDHH IPOEKTHPOBAHUS PE3SPBHOH MONIHOCTHIO, MPHBEJIH K CO3JaHHIO MOIIHOH
CHCTEMBI, CIIOCOOHOH MPOTHBOCTOATH cOOSM H OTKAa3aM, KOTOpDHIE B CJIydae CHCTEM,
CIIPOCKTHPOBAHHEIX [0 3amafHBIM CTaHAapTaM (T.6. OCHOBAaHHEIX Ha BBEICOKOH
HaNEXHOCTH H 2((EKTHBHOCTH QAT [NOCTIXCHHS MHHHMAJIbHEIX HPOCTOEB),
NPHBOMIUIA OBl XK TIXEJHM nDocjencTsusM. Hecmorps Ha mpucymyio ECT
IIEJIOCTHOCTb H CHIIYy, HCCJICOOBAHWE NpElJiaracT HeoOXOMMMOCTD BHINIOJIHEHHI padoT
IO NpEIBAPHTEJIbHOR HOCHTHMHKANME YI3BHEMBIX MECT B CHCTEME, C TeM, JITOOHI
MOXHO OBLJIO NOCTEINEHHO HNPHHEMATH MEDHI IO YMEHBIICHHIO BO3MOXHOTO PHCXAa B
TaKHX MECTaxX, Kax Oepeced9cHHd KOPDHOOPOB H NEPEXOOE Yepe3 PEeKH, a TAKXe depe3
ApyTHe OPEMSTCTBHSA; B MECTaX COCPEOOTOYCHHS ra30MEepEKadMBAOLIMX arperaToB B
OJHOM 3H0aHHH, B MECTaxX, I'ric HUTKXHU Ta30nIpoBOLAOB IIPOXOO4AT BﬁJ]I/IBH 0T HaCCEJICHHBIX

OYHKTOB; B 06J1aCTSIX HecTaOWIIBHOCTH MHOIOJIETHEH MEP3JIOTH HJIH MECTAX BCILTBITHS
TPYO U HeCTAOHJIBHOCTH CKJIOHOB.

B croBape TepMmHY "meslocTHOCT" HaeTcd oOmpendeJiCHME: HEHADYIEHHE COCTOSHUS.
Onenxa ne7OCTHOCTH yCTaHABJIMBaeT YBEPEHHOCTb B CIIOCOGHOCTH TPYGONPOBOMHOM
CHCTEMEl TPAaHCIOPTHPOBAThH ra3 ¢ YUYETOM €€ TEXHHYECKHX YCJIOBHH H
IKCIUTyaTaLMOHHEIX TpeOOBaHMi B paccCMaTpHBAEMOM NIEPHOLE.

OrnerKa LEJIOCTHOCTH - 3TO aHAJIWTHYECKHH MpONECC, KOTOPhill OUEHHBAET COCTOSHHE
KOMIIOHEHTOB TpyOompoBOOHO# cHCTeMbI (JHMHEHHOH UWAaCTH H  KOMIIPECCOPHBIX
CTaHIMH), BEPOSITHOCTH OTKa30B H BO3MOXHEBIE MOCJEACTBHS TaKHMX OTKA30B. DTOT

= 1
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EGS Reconsfruction Siudy Final Report Summary

synonymous with the reliability of the system as a whole. In the system operated by GAZPROM,
this is clearly not the case due to planned backup. The failure of an individual pipeline or
compressor unit(s) may not significantly impact gas delivery to the primary customers due to the
ability within the EGS to use standby units, reroute flow and use backup storage, if necessary.
However, the assessment of reliability of components within the system is still important because
the consequences of their unplanned loss may include:

. safety risk to the local population

. safety risk to staff working at the compressor stations
. environmental impact

. adverse publicity

. lost business opportunity

These consequence concerns are in addition to the overall concern with reliable gas delivery.

Pipelines are never in perfect condition, but normally it is not necessary or realistic to plan to
prevent all possible failures or to mitigate all consequences by either building to a very high and
costly quality standard or by providing extensive backup facilities at high cost. However, there
are exceptions. A sour gas line is an example where the former may be appropriate due to the
concern for public safety and the EGS may be an example where the latter was historically
appropriate. Russian experts have advised this Study that the EGS pipelines and compressor
stations are over designed by 12% and 40% respectively to compensate for quality and
maintenance shortfalls.

The integrity assessment of the EGS is, therefore, the basis of determining an effective long term
maintenance and rehabilitation strategy, and the rehabilitation strategy must take this into account
in future plans. One step to determine the technical condition of the system is to analyze failure
history; failure data for only small sections of the EGS system were provided, and therefore
extrapolation was based on related experience from other systems.

The EGS like any other pipeline system is subject to failures. The Study concludes it cannot say
that the frequency of failure in the EGS is proportionaly higher than in the West on a km/year
basis. Nevertheless, as a consequence of the size of the EGS the number of failures per year
needs to be reduced.
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Kpamxoe codepxanue npoexma 3axniovumenonoco omuéma
Cenmasbpo 1995 cooa

aHaJM3 NpHMEHIeTCsS [JIS oONpelc/ieHHs HaOCXKHOCTH KOMIIOHEHTOB B Ipefesiax
CHCTEMEL. B cucTemax 3amafHEIX CTpaH HaJeXHOCTh KOMIOHEHTOB SIBJISETCH MOYTH
CUHOHMMOM HaJeXHOCTH CHCTeMHl B LeJjioM. B cucreme, koTopad MNpHHAIJICXHT
I'asnpomy, 3TO He IBJITeTCS CHHOHMMOM BCJICACTBHE HaJIMIHI IUIAHOBEIX PE3¢PBHEIX
MomHocTell. B ciyuae ofxasza omHOH H3 KOMIDECCODHBIX CTAaHNWI HE MPOH30HIOET
3aMETHOI'0 M3MEHEHHT NOCTABOK ra3a K OCHOBHHIM NOTpeOHTes1IM, HockoKy B ECT
NPEOyCMOTDEHEl pE3ePBHBIE arperaTbl, MaHEBPHPOBaHHE NOTOKAMH H T[a30BEIE
XpaHWwINa Ha ciydall HeoOxomumocTd. OOHAKO OlLICHKa HAaeXHOCTH KOMIOHCHTOB B

npeneJiax CHCTEMbBI O9EHDb BaXHa H3-3a MOCJICICTRHH, KOTODBIC MOI'YyT OBITDH IpH HX
HC3aIlJIaHMPOBAHHOM BBIXO/IE H3 CTPOA:

® BO3HMKHOBCHINE OMACHBIX YCJIOBHI JJI1 MECTHOrO HaCEJICHHUS,

* BOSHHKHOBEHHE ONACHBIX YCJIOBHH [UI1 IEpcOHasla, paboTaromero Ha
KOMITPECCOPHEIX CTAHITHIX;

e BO3MEACTBHCE HA OKPYXAIOUIYIO CPELY;

® OTpHIATEJIbHOE BJIMIHNE Ha OOIIECTBEHHOE MHEHHE;

® NOTEPS UMHAOXa (PHPMEL.

K ToMy Xe GecrokoficTBO 0 HACTYIUICHEHM 3THX IIOCJIEOCTBHH mpubaBiiteTcd K 0OHIM
ONaceHUIM 10 TOBOAY HaAEXHOCTH IIOCTABOK ras3a. '

TpyGonpoBogbl HHKOrna HE HAaXOAATCS B HOeasbHOM cocTogHAH. lloaToMy Hesb3s
HCKJIFOYaTh BO3MOXHOCTH BO3HMKHOBEHHT aBapHRHBIX CHTYyallMii HJIM IUTAaHHDOBAaTh
HOBOE CTPOHTEJIECTBO Ha OCHOBE OYEHb BHICOKHX H COOTBETCTBEHHO GoJiee 3aTpaTHHIX
CTAHOAPTOB KaYeCTBA HJIHM IYTEM IIOJIHOIO PE3SPBHPOBAHHSI HMEIOMMXCS MOMIHOCTEH.
OpmHaxo HMEOTCS H HCKJIIOYCHHT. B COOTBETCTBUM ¢ HaHHBIMH, NPEACTaBJICHHBIMH
poccuiickumu 3KcnepTamu, rasomposogsl # KC ECT mpoexrtupyiores ¢ 12% u 40%
PE3ePBHBIMH MOIIHOCTIMH COOTBETCTBEHHO [JI1 TOro, 9roOH KOMICHCHPOBATH
HEJOCTATKH B KaUECTBE CTPOHTEJ/IECTBA H PEMOHTHEIX paboT.

[losTomy, ouenka nestoctTHocTd ECT sBsgeTcs OCHOBORA A1 BRIpa0OTEH 3(pDEXTHBHOM
[OOJITOCPOYHOR CTpaTernd IPOBEACHHS PEMOHTHBEIX paboT W PEXOHCTPYKILHH, KOTOp2as
OODKHAa YYMTHIBaThCY B Oyaymmx miaHax. OgEMM H3 CHOCO0OB  ONpENEJICHHS
TEXHHYECKOTO COCTOSHHMS CHCTEMBI $BJISETCS aHAJIA3 CTATHCTHAKH OTKA30B. DHUIH

OpEACTaBJICHDI JaHHEIC IO BbIGPaHHbIM Oﬁ'beKTaM-Hpﬁﬂc.!TaBHTeﬂHM C 3Kc'rpano.nmmeﬁ
Ha OCHOBC OIbiTa OPYTHX CHCTEM.

Kaxk B smro60oit TpyGonpoBomuoii cucteme B ECIT cymecTByror oTkaspl. Mccienosanue
AeJlaeT BBIBOA, 9TO HEJIb3d CKa3aTh, 9TO dacToTa orkasoB B ECI' Brime, wem B
aHaJIOFMYHBIX CHCTeMax Ha 3amane H3 pacuéra HHTCHCUBHOCTH OTKas30B Ha TEHIC.

KHJIOMETPOB B Trofd. HO, YYHTHIBad MacIrrabbl  CHCTEMEL, HEOOXOOUMO CHUXATh
eXerogsoe olIree 9uc.10 OTKA30B.

Y
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EGS Reconstruction Study Final Reporf Summary

The main reasons for failures are:

. inadequate quality control during installation and operations.
. external corrosion
. stress corrosion cracking (SCC)

SCC is the most serious concern and the leéét understood cause of failure. According to
GAZPROM they are devoting a large amount of time and effort to address this issue. Reliable
methods of detecting and monitoring SCC in gas pipelines are not yet available worldwide.

Tape coating disbondment, insufficient cathodic protection, lack of automatic or remote control
valving and leaking valves have been noted. It is understood that GAZPROM is addressing this
problem by implementing rehabilitation programmes.

Only 30% of all the EGS pipelines are piggable which includes the main portion of the 1420 mm
trunklines.

The main drives in compression stations in the EGS are gas turbine engines. EGS’s turbine units
indicate a refiaility of 93.8% compared to 97 to 99% in the West. Due to lack of maintainance,
parts and repair facilities, the availablity is only 85.1% as compared to 93 - 95% in the West.
However, to compensate for quality and maintenance shortfalls and to achieve satisfactory
reliability of the system, compression station spare capacity was set in the 12 - 40 % range.

Compressor efficiency and reliability appears to be better than for gas turbines but damage occurs
due to a lack of surge protection. Despite good gas quality, each compressor station has six
scrubbers for every 1420 mm line and fan coolers without bypass. As a result , suction and
discharge pressure losses are 50 - 100% more than in Western stations.

Metering in the EGS is operational and accuracy at the automated hard currency export stations is
1.2to 1.5 %. For inland stations the accuracy may be up to 3 - 4%.

GAZPROM controls the EGS by dispatching high level decisions by telephone to the regions
which is passed to compressor stations, who run the units needed to meet the flow. The
GAZPROM control center is kept updated the same way. Enhanced facilities to supply more
current and accurate information are needed.

September 5, 1995\ bat
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Kpamxoe cooepxcarnue npoexma 3axnirouumensrozo omuéma
Cenmsbpy 1995 coda

OcHoBHBIE [IPHYIHHBI OTKAa30B CJICOYIOLHE:

* Hea/JeKBaTHOE KAYeCTBO KOHTPOJIS B HEPHOJ CTPOHTEIbHO-MOHTaXHEIX paboT
H 2KCILTyaTaluH;

¢ HapyXHasg XOpposus Tpyo;

® CTpecc-KOPPO3HA.

Crpecc-KOppo3us BHI3EIBAeT HAaHOOJBIIYI0 03a009EHHOCTD H ABJISETCS HAUMEHEE
H3yJeHHOH mpuamHOA oTkasoB. Coryacso. mueHmI0O [asmpoma oH yHesgeT MHOro
yowmii [OJI9 pelleHAs dTofi npoOsemel. HapéXnrie MeTOOb MOHWTOpHHTZ H
OPERYIPEeXOCHAT CTPECC-KOPPO3UH B MHPOBOH NIPaKTHKE OTCYTCTBYIOT.

BElI0 0TMEUEHO Ha/MWie HeIOCTATKOB B IJICHOYHON M30JISIIME M XKATOJHOH 3almuTe,
HEXBATKE aBTOMATH3HPOBAaHHBIX WM JUCTAHIMOHHO YIIPaBJIEeMBIX KPaHOB 4 HaJIH9Me
HErepMETHYHHIX KpaHoB. llpussapo, uro IasmpoM 3amumaeTcs arofi mpodsiemoti,
peam3yro HporpaMMy PeKOHCTPYKIHH.

Tosmko 30% Beex Tpy6ompoBonoB ECT" mpurofH:! A1 BHyTpHTPYOHOR AHArHOCTHKH, B
T.9. OCHOBHas JOJIf Ia30mpoBofoB quameTpoM 1420 mm.

OcnopeeiM mpusogom Ha KC B ECT gmasrorca razopbie TypOumel. HapéxnocTs
arperatoB B ECT' cocrasnger B cpemmem 93,8% mpotus 97-99% Ha 3amape. Bsuny
HEOCTATOIHOCTH padoT mo 06C. Ty XKHBaHMIO, HEXBATKH 3aNacHBIX YacTell 1 peMOHTHBIX
pabor xoaddumueRT roroBHOCTH cocTaBieT 85,1% no cpaBHesmo ¢ 93-95% =Ha
3anage. OOHAKO 1719 KOMIEHCAIMH HEOOCTATKOB KadecTBA M OOCJIyXMBaHMA H OIS
OOCTHXCHMS NOCTATOWHO YIOBJIETBOPHTEJIBHBIX NOKAa3aTeJsielli HANEXHOCTH CHCTEMEI,
Ha KC npemycMoTpeHa pezepeHas MOIIHOCTE B pasMepe ot 12 no 40%.

K.II.Jd. koMmpeccopoB H HX HagEXHOCTE OPEACTABIIIOTCS OoJsiee BHICOKHMH, €M IJ11
ra3’0BBIX TYpOHH, HO BO3HHKAIOT NOBPEXOEHUS BCJIECACTBHE HENOCTATOYHON 3alUTHl OT
noMnaxa. HecMoTps Ha BHICOKOE KadecTBO ra3a, Ha KaX[oil KOMOPECCOPHOH CTaHLMH
HMeeTCd IecTh CKpyOoOepoB mia omsofi 1420-MM HMTKM ¥ ammapaThi BO3IYLIHOIO
oxylaxpcHus Oe3 Galimaceix TpyGompoBomoB. B pesysbraTe MOTEpH HABJICHHS B

KOMMYHHKAIMIX Ha Bxoae # Bhixome KC mpeBRINIaIoT COOTBETCTBYIONIME MOKA3aTe I
Ha zamagHbIX cTasmmax Ha 50-100%.

B ECT opoussoasTcs 3aMephl pacxona ra3a Ha aBTOMAaTH3MPOBAHHBIX CTaHIMSX OIS
NOCTaBKM Ia3a B JaJjibHee 3apybexbe ¢ morpemmocThio 1,2-1,5%; Ha BHYTPEHHMX
CTaHIHIX NOrPELIHOCTE A3MEPEHUS MOXeET OBITE X0 3-4%.

l'asnpom ympaBsiter ECT myrem nepemawm mo TesieOHY B PerHOHBI PEINEHMIA
BEICOKOIO YPOBHS, KOTOpHIE NEpedaroTcsd HAa KOMIIPECCODHBIC CTaHIWH, Ha KOTODBIX
YCTaHOBJICHH arperaThl, TpeOyeMeie A/ MOJYYeHHY HEOOXOOMMOro MmoToka. Takmm
Xe ofpasoM mnepedaloTcs HOBEIE [aHHBIE B AMcneTdepcKmii newrp [asmpoma.
HeoOxommMEel COBpeMEHHEIE CPEnCTBAa I OOGecmedeHus CBOCBPEMEHHOH H TOYHOH
HHOOpPMAaIHH.

,_4
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EGS Reconstruction Study Final Report Summary

The overall conclusion is that while there are a wide range of matters to be addressed in regard to
the current condition of the Unified Gas System, due to its size and multiplicity of facilities,
together with excess capacity in lines and at compressor stations, the system can - in most
instances - withstand normal outages of a line or station by rerouting gas or increasing flow in
other facilities, and can be considered a strong system in an overall sense.

3.2 DETAILS OF RECOMMENDED IMPROVEMENTS TO THE QPERATIONS AND
PRINCTPAL CONDITION OF THE UNIFIED GAS SYSTEM

GAZPROM should put in place a system-wide database of the EGS, including hydraulfic and
operational analysis reflecting the current status of the system. This will assist in the restoration
of segments of the system to bring them back to design levels, and will permit the potential
utilization of additional capacity by pipe design, the efficient use of compressors, the development
of maintenance programs and the routing of gas to ensure the most reliable and cost effective
solution. Portions of the system that might impact on supply must be analyzed and reconstructed,
to ensure disruptions do not occur.

The availability of easily accessible data on current operations and real time data on the system
will assist at both the Center and at the regional level.

It is recommended that in order to improve Operations and Maintenance effectiveness,
GAZPROM should ensure that: the cathodic protection be restored or replaced and pipeline
coating repaired; a planned programme of in-line inspection should be implemented to monitor
corrosion; a valve inspection programme together with replacement of inoperable valves should
be put in place including establishing criteria for automation and operating valves dependent on
location, flow and failure consequence.

It is recommended that GAZPROM develop an improved turbine maintenance system using on-
line condition monitoring to trigger maintenance actions; develop more comprehensive monthly
compressor reliability and availability reports, including a 12 month rolling trend; a list of critical
units/stations should be compiled and updated regularly. To decrease outage hours and cost,
replacement engines from storage should be used instead of a standby compressor umit; and
metering and instrumentation to monitor flow and gas quality should be enhanced.

Seotemper 5. 1995\ bat 1
6 Ay N

tn



Kpamxoe codepsxanue npoexma 3axi0UUMeIbHO2O omyéma
Cenmabpw 1995 cooa

OOumii BHBOA TAaKOB, 9TO XOTY HMeeTCA pgd OpoOJeM, CBI3AHHBIX C TEKYIIHM
cocrogareM ECT, cucTeMa B GOJIBIIMHCTBE cjIydaeB OJiarofgaps CBOHM MacmTabaM o
MHOTOYHCJICHHOCTH OOBEXTOB, a TakXe HaJIMIHI0O pe3epBOB MO IPOMYCKHOH
CIIOCOGHOCTH Ha HHWTKAX H 0O MOINHOCTH HA KOMIIPECCODHBIX CTaHIHIX MOXET
IPOTHBOCTOATh OTKAa3aM Ha JHMHEHHOH HWacTH WM KOMIPECCODHOHA CTaHIMH IyTEM
nepepacnpefeicHIs rasa WM YBEJIHICHHS ra30BOro NOTOKA depe3 OApyrHe OOBEKTH, H
MOXET B II€JIOM CIMTATBCH CHJIBHOMN CHCTEMOM.

3.2 Hodpo6rocmu pexomendyeMmuix yIyuiueHul 8 npoueoypax
aKcnavamauun u oowem cocmoanuu Edunot cucmemnot
2a30CHAb¥ceHu s

Iasmpomy cienyeT ycTaHOBHTD OOmMecCHCTeMHAYIO 6a3y maHHBX no ECT, BRymogaromyro
TAZPaBJIMYCCKHN aHa M3 A aHAJIM3 SKCIUTYaTAIlMH CACTEMEl, OTPAXaIolHe e¢ TeKyIIee
COCTOSHHE. DTO OYHeT CIOCOOCTBOBATH BOCCT2HOBJICHHIO NPOECKTHBIX MOKasaTesiel
OTHEJIbHBIX Y9aCTKOB CHCTEMEI, 2 TaKXE OOCCICUHT NOTEHNHAJIBHYI0 BO3MOXHOCTD
HCIOJIb30BaHHSA MONMOJIHUTEJIBHBIX MOINHOCTEl OmyTeM BHOOpa COOTBETCTBYIOLIHX
MPOSKTHEIX peINeHdid 1O JmHelHOH 9YacTH rasompoBofoB, 3(dEKTHBHOrO
ACIOJIb30BAHMS KOMIIDECCOPOB, pa3paloTKH MHporpaMM  TeXOOCJIyXHBaHHI H
pacnpefesieHHs Ta30BHIX NOTOKOB I MOJIyYcHHS Hambosiee HAafgeXHOrO H
JKOHOMHYECKH 3¢dexTHBHOrO pemeHns. 19 DOpenoTBpaIlCHHS BO3MOXHBIX

Pa3peIBOB OOJIZXHBI OHITD NpoaHA/M3HPOBaHLEI H PEKOHCTPDYHPOBAaHEL Hanbosece
YA3BHMEIC AJICMCHTE! CHCTCMBI.

Hasorame srerxo AJOCTYIHBIX HJaHHBIX TIO TCKYIIICﬁ JKRCIUTYaTallHd H JaHHBEIX B pCXHMC

peasTbHOrO BpEMEHH 0O CHCTeMe OyaeT IoJIe3HBIM H Ha ypoBHe llenTpa, u Ha
PErHOHaIBHOM YPOBHE.

Ao yaywmeHns SKCIUTyaTallil H TeXoOcJyXmBaHMY [asmpoMy pexOMEHIYETC
o0ece nTh: BOCCTAHOBJICHHE HJIM 3aMEHY CHCTEM KaTOOHOH 3alOuTH H PEMOHT
MOKDHITHSI TPYOOINPOBOMOB; peasM3alHI0 IUIAHOBOH MpOrpaMMBI BHYTPHTPYOHOH
OMarHOCTMKHY [JI1 KOHTPOJIS KOPPO3HH; OCYIIECTBJICHHE MIPOrpaMMEl HHCHEKIHH
KPDaHOB C 3aMEHOfi HEerepMETHUHBIX KpPaHOB, BKJIOYAas YCTAaHOBJICHHC KDHTEDHEB
OCYHIECTBJICHHS aBTOMATH3a[MH KPaHOB H HX JKCIUTyaTAaOWH B 3aBACHMOCTH OT HX
MCECTOIOJIOK CHAS, BEJIMYHHE I'A30BOI0 [IOTOKA H BO3MOXHBIX IOCJIEACTBHI OTK230B.

I'asmpoMy peKoMeHOyeTcs YCOBEpHICHCTBOBAaThH CHCTEMY CEPBHCHOTO OOCITyXMBaHHA
TYpOHH Ha OCHOBE MOHHTOPHHIZ COCTOSIHMS arperaToB B PeXHME PeaJIbHOro BPEMEHH;
paspaboraTte Oosiee mnoJyHY0 (OpMYy OTUETOB IO COCTOSHHIO H Ham€XHOCTH
KOMIIPECCOPOB, BEKJIOYAas TaOymuel oTuéTHocTH 3a 12 MecgueB. [loyrxeH OHITH
COCTAaBJIEH H PpETYJIAPDHO OOHOBJIATHCH CIHCOK arperaToB/CTaHIm, TpeOyrommx
TINATEJIGHOrO KOHTpoJsid. 11 yMEHBIICHHS BpEMEHHM NpPOCTOS 0OOpyHOBaHMA H
CBS33aHHBIX C 3THM 3aTpaT, HeOOXOIMMO MPOBOAMTH MOJIHYIO 3aMEHY arperaTos, a He
NONKJIFOYATh pE3CPBHBIE KOMIpeccopbi. K TOMY Xe cJleqyeT MOZECPHHM3HPOBATH
ra30H3MEPHTEIbHOE 000pyOBaHHE 1 NPUOOPEI KOHTPOJIS KadecTBa rasa.

Heszpacamoe acc1e0BagRe so3MoxBocTed pexorcTpvioee ECT Poccar 12



EGS Reconstruction Study Final Report Summary

For construction practices, since the Study did not have an opportunity to explore past and
present practices, field observations and failure history have had to be used. The poor welds,
installations not meeting code, absence of as-built information and environmental impacts are
assumed to reflect past practices. Today’s construction practices within the EGS are not known.
However, appropriate quality control would have to include 100% weld inspection, as-built
survey notes and drawings and commissioning records.

The primary effort should be to increase all facets of reliability by moving redundant capacity into
normal working capacity, and debottlenecking as needed. This will lead to additional capacity,
additional ability to deal with normal and exceptional failures should they occur, and a greater
confidence in the market, leading to higher returns on the gas and aiso assist in optimal timing on
new projects. '

It is further suggested that the installation of additional facilities in the field may permit the

maintenance of deliverability and recovery of additional gas resources in fields such as
Medvezhye.

The Report’s recommendations treat the EGS as a total system and not as fragmented parts. It is
clearly understood that GAZPROM, as a primary industry within Russia, is in transition with
respect to how it does business and funds its operations. The EGS is a unique system and the
simple application of “Western” practices and procedures and management guidelines is not
appropriate. Each recommendation must be carefully considered for its application and its
benefits and costs to GAZPROM, the EGS and also to Russia.

The Study has suggested a series of projects that may directly impact or improve the operations

of the EGS and its physical condition . These are shown in the subsequent prioritized list of
projects.

3.3 ESTIMATES OF THE PRESENT TRANSMISSION CAPACITY OF THE NETWORK

Forecasts of overall demand and supply were made available for the years 1995, 2000, 2005 and
2010 under two different scenarios: a moderate export-high domestic demand case, and a high
export-low domestic demand case, together with general flow figures. Historical data for the test
period 1992 to 1993 was unavailable. Pipe and section flows were developed for the forecast
years.

Sectember 3, 1995\bat ] &



Kpamxoe codepxatue npoexma Baxniovumensrozo omuéma
Cenmasbpy 1995 zooa

B oTHomeHMM CTpOHWTESIbHOH NpaKTHKH, MOCKOJIBKY HCCJCOOBaHHE HE HMEJO
BO3MOXHOCTH H3YIUTHb HCIOJIH30BABUIYIOCS paBee H TEKYIIyl0 OPAKTHKY
CTPOMTEJIECTBA, INPHILIOCH HCIOJIB30BaTh pe3yJbTaTH [OJIEBBIX HaOJIOOCHAA H
CTaTHCTHKY OTKa30B. IIpemmosaraercd, d9ro mOpuMeHSBIIagcs paHee NPakKTHKA
XapaxTepH30Basach HU3KMM KadeCTBOM CBAapKH, YCTAHOBKOH y3J10B, HE OTBEYAIOIIUX
CTaHAapTaM, OTCYTCTBHEM HCIOJIHATE/IHHON HOKYMCHTalMH H CIJIBHBIM BJIASHHEM Ha
oKpyxaromyo cpeny. Ilo cerommsmmeft crpouresmHOi mpakThKe I'asmpoMa HaHHEIX
Her. OgHAaKO MOXHO CKasaTh, YTO CHCTEMa KOHTPOJIA HOJCKHa BKmodath 100%
HHCICKIIMIO KadecTBa CBapKd, OO30pHBIC 3alMCH 10 HCHNOJIHeHMIo pabor #
ACIIOJIHITE IbHBIC YEPTEXH, & TAKXKE aKTH ONPHEMKH.

B mepByro odepenmp ciieoyeT HampaBHTh YCHIMI Ha BCECTOPOHHEE MOBHIICHHE
HaJeXHOCTH IyTEM MepeBoda H3OHITOUHEIX MOINHOCTEH, rOe 3TO palmHOHAJIBPHO, B
oGEraHble paboure MOLIHOCTH ¥ "pacumBku” mpH Heo6XommmocTh "y3kux Mect'. 3To
OpHBeNeT K NOSBJICHHIO OIOJIHWTEJ/IGHBIX MOMIHOCTE, MOBEHILCHHIO CIOCOGHOCTH
CHCTEMEI CIIPaBJISTHCA C PSIHOBEIMH OTKa3aMH H HEINTATHHEIMH CHTYalHIMH, €CJIH OHH
cJIydaTcs, 3 POCTY HOBEpHA Ha DHIHKE, 9TO MOMOXET YBEJIAYHNTDH MPUOBLIA OT IpodaXHu
rasa , a TaKxe cofciicTByeT Ompele.IeHHIO ONTHMAJIBHEIX CPOKOB peaJii3alid HOBHIX
IPOEKTOB.

)la.nee npeanoJsiara€Tcs, 9T¢ BBOO OJOHNOJIHHATCJIBHBIX MOIIHOCTEA MOXET obecmeunTs
DOOOCPXAaHHE YPOBHA HOGI:I‘IH raza Ha TaKHX MECTOPOXICHIAX, KaK Mensexre.

Mannble pexoMeHmanmu, cogepXammecsd B ordeTe, paccmarpuBaroT ECIT xak enmHyO
CHCTEMY, a He € pasposHeHHEIC JacTH. SIcHO, 9o I'asmpoM, Kak BedyImas oTpacJieBad
KoMmanusa B PoccuH, HAXOOHTCI B INEPEeXOQHOM COCTOSHAH B OTHOMICHMH CIOCO00B
BegeHns Oe.1 ¥ ¢unascuposanns onepanuii. ECT - 370 yHHKasBbHas cHcTEMA, H IPOCTOE
OpAMEHEHHE "3amafgHof" OpaKTHKH, OpOHEOyp H CHOCOOOB PYKOBOACTBA 3[ECDH
HeymecTtHo. KaXnyio H3 pexoMeHpammii cJjegyeT TIIATEJIbHO PpacCMOTPETH B
OTHONICHHH BO3MOXHOCTH €¢ NPHMCHEHHS, o0ecledmBaeMBIX BBIFOO M 3aTpaT [JId
T'asmpoma, ECT r camoit Poccrm.

Hccneposanne cOoesajio MPEeQJIOXCHAT MO PSAOY IPOEKTOB, KOTOPHIE MOIYT OKas3aThb
HEIIOCPEACTBEHHOE BospeficTBHe Ha mpouenaypsl dkcivryatammu ECT B ee dusuueckoe
COCTOSHAC WM yJIyainATh #X. OHM NOKa3aHHI B cJIeOyIOeM HHXE INepedHe OPOEKTOB C
YKasaHHEM IIPHODHUTETOB.

3.3 Ouernxu mexywen npoussooumenvrocmu ECI’

briym mpemocTaBsIeHE HPOrHO3bI OOILEro CIIpoca H mpeasioxenus Ha 1995, 2000, 2005
u 2010 rogel mO OBYM pas’IHIHEIM CHCHADHIM: CJYYal0 YMEDEHHOro 3KCIopTa H
BBICOKOro CIIpoca Ha BHYTDEHHEM DHIHKE H CJIyYai0 BBICOKOTO 3KCINOpPTa U HHI3KOIO
BHYTDEHHETO CIIpOCca, a TaKXe OOIIie NaHHbBIE 0 ra30BHIM TOTOKaM. CTaTHCTHYECKHE
HaHHBIC 019 TecToBoro mepuoma 1992-1993 rr. me GbiM HmpenocTasJjeHBL. [a30BhHIE
IOTOKH 10 Ta30MpOBOAAM H MO ydYacTKaM OBUIM PacCYMTaHbl 7S OXBaTBIBAEMBIX

Heas we ngoe Ber TeTORA e BOBLOT arTeR nerorernver o FO T Poc~ | . 16 %



EGS Reconstruction Study Final Report Summary

Additional supply will be needed in the system after the year 2000, and connecting fields,
improving delivery and reserves from existing fields, developing fields in the vicinity of the main
pipeline corridors, and developing the fields on and offshore the Yamal Peninsula are all likely
approaches to meet future supply.

Generalized and detailed hydraulic analyses were undertaken in the Study, and the Base Case,
with detailed hydraulics, was developed for the four Object areas: Nadym to Punga, Tula 1 and 2,
Ostrogozhsk to Yelets and Medvezhye surface facilities; the extent of the areas was expanded
where data permitted.

The Base Case considered a range of effects under hydraulic conditions on the capacity of the
various portions of the system where detailed data was available; these studies indicated the levels
of additional or redundant capacity in the system, together with spare horsepower at the stations.
A range of scenarios were studied including the impact of removing facilities from service, the
utilization of cross-valving and other matters.

The overall conclusion is that a significant quantity of spare capacity (up to some twenty percent
dependent on location) is available if it could be utilized on an ongoing basis. In addition, certain
bottlenecks and operating procedures, together with equipment configurations in the system were
identified for further study and analysis. Lack of actual flow and pressure data did not permit
comparison of theoretical studies with actual performance.

A generalized hydraulic model was prepared for the major portion of the system under
consideration and analysis undertaken of the current status of the system, which indicated
significant additional capacity - if it could be utilized - and confirmed a number of potential
bottlenecks including the Punga-Ukhta section. The results from the overall analysis have to be
considered directional due to the limited database, but confirm the general strength of the system
due to the presence of redundant capacity.

The flow of gas from Western Siberia is through four major corridors of varying throughput
capacity. The capacity on the system can likely be maintained during normal outages though
rerouting of gas may have to occur.

Seotemper 5, 1995\ oar g -
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Kpamxoe codepsicarnue npoexma 3axniouumeibHoco omuéma
Cenmabpo 1995 ecooa

IIPOTHO30M TOJIOB.

ITocie 2000 roma noTpeOyroTcsd OOMOJIHHTEJSIGHBIE HCTOYHMKM IOCTABKM rasa B
CHCTEMY, M BEDOSTHEIMH HOOXOJaMH K YHOBJICTBOPCHHIO ITPOrHO3ZHPYEMOrO cipoca
OyOyT NOOKIOYEHHE HOBBIX MECTOPOXACHHH, YBEJHYCHHE OOBEMa HOCTaBOK H
PecypcoB I CYLIECTBYIOMMX MECTOPOXIECHHH, pa3paboTKa MeCTOPOXICHHA BOJH3H
OT TIJIaBHBIX TPYOOIPOBOJHEIX KODHAOPOB, a TaKXe pa3paboTKa CYXONYTHHIX H
Ie TbhOBBIX MECTOPOXACHH NOJIyocTpoBa SMat.

B xone nccsenoBanig ObLIA BHIIOJHEHH 0000MIEHHBN! H OETA IHHEIA MHAPaBIAICCKHE
apgasmse. 11 geTeipex oObeKTOB-mpeacTaBuTeseli: rasomporogoB Hagmim - Ilymra,
Tyna 1 u 2, OcTporoxck - Enen u HazeMHBIX 06H5EKTOB MECTOpOXAcHAT MeBeXbe -
ObL71 pa3zpaboTan Ga30BEIi CJIydai ¢ JeTaIbHBIM THOPaBIMYECKEM aHa/IM30M. TaM, rue
3TO HO3BOJILJH HMEIONecs JaHHBIE, OXBaYeHHEIe 00J1acTH OBLIH pacIIMpPEHEL.

BPazoBriii BapHaHT ©npH Ha/MYWH OOAPOOHEIX [HaHHHIX paccMaTpuBaJl BJHSHHE
TMOPaB/IMICCKHX YCJIOBHA Ha [NPONYCKHYHO CIOCOOHOCTh pasjM9HBIX Y9acTKOB
CHCTEMBI; 3TH HCCJIE[OBAaHUSI OKA3a/M YPOBHM OONOJIHATE/HHOR WM H30RITOYHOH
IPOIYCKHOH CIOCOOHOCTH, HMelomefics B CHCTEME, a TaKXe HEHCNOJIb3yeMEIe
MOIIHOCTH, HMEIOMHMeCT Ha KOMIIPECCOPHBIX CTAaHIMAIX. DELI H3ydYeH pAn CHCHADHES,
BKJI0Yas BJIHSHHAC BHBOOAa 00BEKTOB H3 3KCILUTYaTALHH, HCIOJIb30BaHHSI KDAaHOB Ha
nepeMbIYKax H OpYTrEX (aKTOpOB.

OOumfi BHBON 3aKJIO9Aa€TCd B TOM, 9TO HMEJHMCh  3HAUMTEJIBHEIC PE3CPBHBIC
MOIIHOCTH (BIW10Th A0 20% B 3aBUCHMOCTH OT MECTa pacloJIOXEHHT), KOTOpHE
MOXEO OBUJIO OBl HCHOJB30BaTh. KpoMe Toro, OBUIE HACHTH(MUIMPOBAHEI
onpezeJsICHHBIE Y3KHE MECTA U OKCIUTYaTAHOHHEIE TPONEAYPH], a TAKX¢e KOH(HIypalHH
oGopyaoBanud B CACTEMe U1 HajibHEHIIEro mccsiemoBaHmsa M aHaymsa. OTCyTCTBHE
(paKTHIECKHX JaHHEIX 0O HOTOKAaM M OABJICHASIM HE NO3BOJIMJIO BEIIOJIHHTH CPaBHECHHAS
PE3YIIBTATOB TEOPETHUYECKHX HCCIIEAOBaHMIl ¢ peasIbHBIME XapaKTePHCTHEAMH.

PrL1a momrorossieHa o0o0IIeHHas IHApaBJIMYECKas MOAEJb fOpa paccMaTpHBAcMON
CHCTEMBI H HPEANPHEAT aHAJH3 TEKYIIEro COCTOSHWST CHCTEMBI, KOTODHIA NOKa3as
Ha/Id9ye 3HaYUTEJIGHOIO 3alaca MPONyCKHOH CIOCOOGHOCTH, KOTOPHIA MOXHO OBLIO OHI
HCIIOJIb30BaTh, H MOATBEPIWJ1 Ha/MYMEe PSAa NOTEHUWAJIbHHIX Y3KHX MECT, BEJIOUAsS
yaactok Ilymra - ¥xra. Pesynpratel oOmecHCTEMHOrO aHaH3a CJEOyeT
paccMaTpHBaThb KaK ODHEHTHDOBOYHEIC H3-32 OTPaHHYCHHOCTH 0ashl JaHHBIX, HO OHH

HOOTBEPXKTAlOT OOIIYI0 HaOeXXHOCTh CHCTEMBI OJlarojapd HaJIAIMI0 HW30EITOTHON
IPOIYCKHOH cCHOCOOHOCTH.

Tlorokn rasza us 3amagsoii CuOupH HOYT MO dYeTHIpEM TIJIABHBIM KODHOOpaM C
Pas/IHIHON IPOITyCKHOH cIocOOHOCTRIO. BeposgTHO, MpPONYCKHYHO CNIOCOOHOCTD CHCTEMBI
IpH OOBYHBEIX mepebogx B paGoTe yHmacTcs NOANECPXHBAaTh, XOTS NPH 3TOM MOXET
NOHAJOOHTECS NepepacpenesIeHIe ra30BhiX IOTOKOB.

Hanpumep, xopugop "CesepHoe Cusume" (Ilyura - Topxox - CMoJsieHCK) BKTIOYACT

Hesasrcmmoe wec1edoBamEe Bo3MoxkBOcTed perorcTpvinaeE ECT Poccmu . 17



EGS Reconstruction Study Final Report Summary

For example, the Northern Lights Corridor (Punga-Torzhok-Smolensk) has two 75 bar lines
which can be interconnected. A failure of one of these lines could impact the movement of gas in
the Corridor but gas can be moved by alternate routing through the Central Corridor.

The Central Corridor, on the other hand, can probably handle outages due to individual line losses

or compressor station losses, by the use of other stations or transfer between lines due to the
multiplicity of facilities.

The Southern Central Corridor has limited multiple facilities, but problems in meeting throughput
due to outages may be met by ease of access to the Central Corridor.

It is understood that the renovation of the Southern Corridor is under consideration due to the
age of the system. However, reinforcement of the Polyanskaya-Orenburg corridor and the ability
to move gas via a number of routes should permit the movement of gas to be maintained.

The Study also in a general way considered the capacity improvements or enhancements needed
to permit the forecast volumes to be transmitted through to the year 2010 including integration of
new supplies including those from the Yamal. These indicated substantial reinforcement to the

Northern Lights corridor, Ukhta to Torzhok and on, with limited reinforcement in the balance of
the system.

Future overall system analysis may indicate variations in specific expansions, for access to
additional data may change assumptions and timing. Economics of specific portions of the system
may change priorities and necessitate deferment or acceleration. The integration of storage will
clearly have significant impacts.

This further reinforces the recommendation of a centralized database to permit GAZPROM to
accumulate additional data to undertake further system-wide studies, to lead to the most

economic movement of gas by the use of redundant capacity without adversely impacting on the
reliability of supply.

leptemper 5. 1998\ ba 1



Kpamxoe codepxanue npoekma 3axmovumensozo omuéma
Cenmsibps 1995 cooa

IBe HATKHE Ha 75 xrc/cM’ W OTKA3 Ha OIHOM W3 3TMX HWTOK MOr Obi NOBJHSTb Ha
BO3MOZXKHOCTH TPaHCIIOPTHPOBKH 'a3a 10 KOPHAOPY, HO YacTh IOTOKA ra3a MOXET OHTH
nepeHanpasJiieHa o IlenTpamHOMY KOPHIODY.

C nmpyro#i croponwl, IleHTpaybHBIE KOpHIOpD, BEpOSTHO, MOXET CIPABHTECS C
nepeboSMHY, ° BEISBAHHEIMH  OTKJIIOYECHHEM OTHEJIBHOM HHTKM WIH  OTHEJbHOH
KOMIPDECCOPHOX  CTaHUMM, IyTeM  HCIOJIB30BAaHHA  OPYIHX  CTaHOHA WM
nepepacupenesieHieM rasa MeEXOy HMTKaMH OJslarogaps  MHOPOHHTOYHOCTH
TPYOOIMPOBOAHEIX 0OBEKTOB.

FOxmnii IlemrpasmHeifi Kopumop HEMeeT OFpaHWYCHHOE UHMCJIO TPYOONPOBOMHEIX
o0BEeKTOB, HO BO3MOXHBIE mpoGieMs ofecnedenns TpeGyeMoli mpomycxHOR
CHOCOGHOCTH MpH OTEJIOYCHATX MOIYT OHITH PEMIEHHl Gyarofaps JIErKOJOCTYHHOCTH
Henrpamroro xopanopa. :

ITonsTHO, 9TO B CBA3U C BO3PACTOM CHCTEMEI paccMaTpuBaeTca obHopiemne FOxmoro
xopunopa. OmHako ycwnemme kopupopa Ilosnsuckas - Openbypr @ BO3MOXHOCTD
HCIIOJTh30BAHHS Pa3/IMYHBIX HaNpaBJieHHH Nepefadd ras3a OOJDKHEI MO3BOJIATH
HOOACPRUBATh TPAHCIOPTHPOBKY rasa.

HMccrnepoBamye TakKe paccMoTpesio TpeOyeMble VJAYUINCHHS WA YBEJIAICHHS
IIPOITYCKHO# CIIOCOGHOCTH CHCTEMEI I mepefadl OPOrHO3HPYEMEIX 0GheMOB rasa Ha
nepuon mo 2010 r., BK/mowas BBoX HOBEIX MecTopoxpemuii. Oxasasocs, d9ro
HEOGXOMMMO 3HAUMTEJIPHOE pacimpeHue Kopupopa "CepepHoe Cnsmme" ma y9acTRe
IIyara-Yxra gasiee, fJaXe NpH OrpaHAIEHHOM POCTe OOLIEro MOCTYIUICHHS rasa.

bymynnmt ofmmit amaym3 cHcTeMBI MOXET NOKa3aTh HECKOJIBKO OTJIHYarommEecs
KOHKDCTHEIC HeOOXOQUMEIE PaCIIMpEHHd, TOCKOJLKY JONOJHETE ILHBIC JaHHBIE MOTYT
ASMEHHTD HCXOMHbIE HNPEONOJIOXCEHAS H CPOKH. OKOHOMHYECKOE HOJIOXEHHE
KOHKDETHBIX JJIEMEHTOB CHCTEMBl MOXET H3MCHHTD NPHODHTETHI H OpPHBECTH K
Heo0XOAMMOCTH OTCPOYKH WM YCKODEHHS PEKOHCTPYKIHH. SICHO, 9TO 3HAUMTE THHOE
BJIHSIHHE OKaXeT BK/IIOYCHAE B PaCCMOTPEHHAE a30X PaHuIHII.

310 ycwmBaeT 3HAYMMOCTH DEKOMEHOAUMH pa3pabOoTKH NEHTDAIH30BAHHON 0a3bl
JaHHbIX, KOTOpas nosposmia 6w ['asnmpoMy HakomnTh Jono/HATEIREHYIO HEPOPMALIO
0719 OCYHISCTBJICHHMS HaJIbHCHIINX OOINESCHCTEMHBIX HCCJICIOBAHMI, mana  Obl
BO3MOXHOCTDH JOCTHYDL HaAHOGOJIEE 2KOHOMHYIHOfi TPaHCIOPTHPOBKH ra3a 0e3 CHHXEHUS
CUCTCMHOH HaNEXHOCTH IIYTEM HCHOJIb30BAHNT PE3¢PBOB IPOIYCKHON CIOCOOHOCTH.

HeraRWCTMOP ROCTIETOBA He BOIMOTToC P nevoreTovem ® FCT Pacenw - ! R



EGS Reconstruction Study Final Report Summary

3.4 INVESTMENT PROJECTS

The Study considered for investment:
. 6 projects for immediate implementation,
. 9 projects for subsequent priority implementation, shortlisted from 42 early possibilities,

. a further project regarding the Medvezhye field.

The immediate projects, which have each been described in detail in separate reports are:

. supply of two types of mobile compressor units in Tyumentransgaz, costing around US
$11 million. |

. selected metering stations at export points from Russia, at inter-regional points and at
compressor stations costing around US $36 million.

. replacing faulty valves in compressor units costing around US $37 million.

. preparing line sections for intelligent pigging in the Tyumen region, including procuring
the necessary equipment, costing up to US $100 million.

. Medvezhye field compression requirements (see below).

. Ob river crossing.

The recommended longer term projects which now need further detailed feasibility study fall into
4 categories:

1. Compressor Station Replacement
. replacing 20 GPA-25/76 compressors in Tyumentransgaz by 20 modern units,
costing US $18 million per unit for a total of US $360 muillion.

. reconfiguration of an existing station at Ivdelskaya on the Nadym-N. Tura line to
serve as a model, costing US $ 70 million.

2. Major Pipeline Reinforcement
. strengthening the Punga-Vuktyl section of the Northern Corridor to provide an
additional 10 BCM a year capacity, with subsequent increase to an additional 30
BCM, costing around US $450 rising to $700 million.
. strengthening the Polyanskaya-Orenburg section of the Southern Corridor, in
conjunction with new storage being constructed, costing around US $700 million.

September 5, 1995\ zar 10



Kpamioe codepocanue npoexma 3axsuouumeibioco omvuéma
Cenmsbpo 1995 cooa

3.4  Hueecmuuuonnvie npoexmsi

WccieioBanme paccMaTpeio BO3MOXHOCTH HHBECTHPOBAHAS:

. 6 MpOEXTOB 1J1% CPOTHOR peasu3alyn

) 9 npoexToB 1M mOcTEAyromell MPHODHTETHON peaJM3amuH, KOTOpHE
OPEOCTaBJII0T KpaTXKWil MOepedYeHb, COCTABJICHHBIH Ha oOcHOBe 42
IpeIBapHTE,IHHEIX IIpe AJI0KCHH

. OpPOEKT, OTHOCAIMIICS K MECTOPOXAeHI0O MeaBeXbe

IIpoexTrl A9 cpodHofi peanm=anvH, KaXpeid u3 KOTOPBIX OBLJI HMOOpOOHO oOrmcaH B
OTOEJIEHOM OTdeTE: ‘

. [locTaBka HByX THINOB MOGHJIBHBIX KOMIIPECCOPHBIX YCTAHOBOK [JIA
TromenTpancrasa co crommocTsio okosto 15 Mum. Josutapos CIIA.

. 4 ra30M3MEPHTEJIbHEIX CTAHIAHE Ha BHIOpaHHEIX MYHKTaX TIOMEHTpaHcraza
nojawd rasa B cTpanbi CHI' co cTOMMOCTEIO 0KOJIO 36 MJH. HOJLI2poB
CIA. -

. 3aMeHa HETCPMETHYHBIX KpDaHOB Ha KOMIPECCODHBIX CTAHIHEAX CO
CTOUMOCTEE0 0K0J10 37 MJH. JoJstapos CIIIA.

. HoaroroBra smEefHEIX ydacTKOB B TioMeHCKOH 06JacTH K 3amycKy

BHYTPHTPYOHBIX Oe(EKTOCKONOB BMECTE C MOCTABKOH HEOOXOMMMOro
o6opynoBamug co crouMocThio o 100 Mum. mosutapos CIIA.

) YcragoBka xommpeccopoB Ha [KC wMecropoXxpemms Mengsexne
(cM.HEXE).

. Ilepexon gepes p.O6s.

PexomengyeMEie JOJITOCPOYHbIC NPOEKTH, TpeOylomue Teneph NOAPOGHOroO TEXHHKO-
9KOHOMHYECKOro 060CHOBaHM, ACJITTCS Ha JESTHPE KaTCTOPHH:

1. 3ameHa TYpOHH Ha KOMIDECCODHOH CTAHINH

. 3amesa 20  cymecTByrommx — KoMmmpeccopoB  ITIA-25/76 B
TromerTpancrase #a 20 cOBpEMEHHEBIX arperaToB CO CTOMMOCTEIO 18 MUTH.
moJunapoB CIIA xaxnarli Ha oOmyro cymmy 360 mutH. gosutapos CIHIA.

. IIpoexT pexorcdurypuposauns Mspesesckoii KC na mwrxke HamemM -
H.Typa 5a cymmy 70 mum. gosunapos CIIA.

2. Pacnmpenne xpymsoro razonposona

. Pacimpenne ywactka Ilymra - Bykroin CeBepHoro kopuaopa AJIs
YBEJIMYCHHS [TPOM3BOAMTEIPHOCTH Ha 10 mupa. m3/rop ¢ mocsieqyronmm
yBesmgernueM no 30 mapa. m3/rog. CrommocTh mpoexra or 450 mumH.
nonmapoB CIIA no 700 mom. mosttapos CIIA.

Hesarscmvce BccienosaEEe BO3MOXHOCTeH pexorcTpyEnmE ECT Poccmn : 19
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EGS Reconstruction Study Final Report Summary

3. A Number of Smaller Projects to Improve System Reliability and QOperating Costs

replacing a second line on the Volga River crossing, costing US $9 million.
installing isolation joints at a trial number of points and other test measures to
improve cathodic protection, costing US $2 million.

establishing 2 field plants for triple coating of new pipe to be installed, costing US
$43 million.

4, Urgent Further Studies Required

further joint investigation into the causes of stress corrosion cracking, which are
presently not clear but which could cause increasingly expensive pipe replacement
problems, costing US $4 million

the evaluation of potential high impact points in the Tyumen, such as at pipeline
crossover points, and to consider what reconfiguration may be necessary, costing
US $5 million.

In addition:

5. Restoration of Production Levels at the Medvezhve Field

first requiring additional studies on improved surface facilities (partially already
done as an immediate project above) and full subsurface studies covering in-fill
drilling, proposals for which have been already sought by the European Bank.

Subsequent investment cost to restore production levels could be around US $250
million.

The individual projects above have each gone through a process to reach the required pre-

feasibility stage of:

. technical evaluation

. economic evaluation

. and where appropriate, financial evaluation

Sectemper 5. 19 Sozar
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Kpamxoe codepxarnue npoexma 3aK0HUMENbHOSO OMUEMA
Cenms6pu 1995 eooa

. Pacumpenne yuactka [Josguckag - OpenOypr FOxHoro xopumopa B
CBS3W CO CTPOHTEJIECTBOM HOBOro rasoxpammma. OpreHTHpOBOWHAS
crouMocTs - 700 MJuH. JoJUTApOB.

3. Ilepeuenn IIDOéKTOB MEHBIIIero Macmrata AJ1g OBHIIICHAT Hale:XHOCTH
CACTEMEI ¥ YMCHBILICHNS 3KCITVYaTAINOHHBIX PACXOIOB

. 3aMeHa BTOPOro nepexopa depes p. Bosra, croumocts 9 MUTH. HOJUTapoB
CIIA.
) YCTaHOBKAZ H30JHpPYIOUMX (DJAHOEB B HEKOTOPHIX NPOOGHEIX MecTax H

ApPYTHE 2KCIECPHMEHTAJIBHBIC MEDH A1 YJIy9IICHHS KaTOOHOH 3aliTHI,
CTOHMOCTD 2 MJIH. gosutapos CIIA.

. YCTaHOBKZ MABYX NOJIYCTaNWOHAPHEIX  3aBOJOB 10  HAHECCHIEO
TPEXCJIOHHOro MOKpPHITHS, cTouMOCTh 43 MuH.AoJut.CIITA.

4. HeoOxommmple gaJbHelnye nepoovuepe JHHE HCCJIe JOBAHAS

. JajbHelimee HCC/ICOBaHWE NPUYNH BO3HMKHOBEHHWS TPEUMH IO
AeficTBHEM CTpECC-KODPO3HH, KOTOPHE B HACTOSINAA MOMEHT HE COBCEM
4CHBI, HO MOIyT HOBJIEYsb NPOOJEeMBl 0O QOpOrocTosmicd 3aMeHe
TPyOOIIpPOBOIOB, cTOMMOCTD 4 MJH. HoswiapoB CIIIA.

. OLICHKA 30H IIOBHILICHHOro Bo3aeficTBHY Ha cacTeMy TiroMeHckoil 06.1acTH,
TaKMX KaK TOYKH [epeceYeHHS KODHOOPOB, a TaKXe, pacCMOTDEHHE
HeoOXOAMMO# MeperIaHMpOBKH, CTOAMOCTE 5 MuH. HosutapoB CIIA.

Kpome Toro, peup upeT o6 OCYIIECTBJIEHHH NPOEKTa AJIS BOCCTAHOBJICHHS YPOBHEH
HoOBIYY ra3a Ha MecTopoXacHuH "Memgsexne™:

5. BoccTasoBIeHMY YpoBHEH JOGHUYM rasa Ha MecTopoXacHuH "Memsexne"

® BO-ICPBBEIX, HEOOXOOMMEI HOMOJIHWTE/IGHBIC HCCJICOOBaHHWS  HA3CMHBIX
COODYXEHMIl (9acTHYHO BBHIIOJIHEHHBIE B paMKaX BEINCOPHUBEICHHOI'O
KpaTKOCPOYHOI'0 MPOEKTa) H NOJIHBIE HCCJISOOBaHMS IUIacTOB, BEKJIHOYAS
OypeHne HONOJHUTE/ILHBIX CKBaXWUH, NPEIJIOXEHHT OO KOTOPHIM OB yXe
3anpomentl Esponefickiv BagrkoMm. PasMep nocJieQyrompEX HHBECTHIHHE I

BOCCTaHOBJICHHS ypOBHe# HOOBITH MOXeET HOCTHrHYTH 250 MUH. [oJ11apoB
CIIA.

Ilpexnpe deM pocTHah TpeOyemoll cTagWW, NPHUBEOCHHBIC BHINlE NPOSKTH HPOLLIH
gepes nponece:

] TEXHIYCCKOU OLEHKH
® IKOHOMUYECKOH ONEHKH
° (DUHAHCOBO} OLICHKHM 1711 OT/C/IbHBIX IPOSKTOB.

. - B
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EGS Reconstruction Study Final Report Summary

The financial evaluation has to date considered the Punga-Vuktyl pipeline reinforcement project
and the 20 compressor replacement project. The financial evaluation demonstrates the strength of
the pipeline reinforcement project based on the criteria used. The financial viability of the
compressor replacements, however, will depend on the evaluation of the degree of system supply
interruption which would arise if the replacements did not take place.

In addition to the further studies above, the Re;ﬁdrt also recommends that studies be undertaken
on:

. GAZPROM'’s requirements for the design and implementation of a new comprehensive
database on the EGS facilities and related economic functions of the system.

. Identification and assessment of modifications required to the GAZPROM system that wiil
enhance the perceived reliability of the system leading to increased potential sales and
prices in export markets.

. The detailed potential for improved system utilization levels within the EGS and the
consequent release of retained space capacity without damaging system reliability.

. More detailed evaluation of the structure of future market demand for Russian domestic
and export gas sales, and how best to meet such demand as economically as practical.
Other potential studies could include:

ways to improve the use of in-line inspection capability.

. ways to improve the use of on-line information systems.

. how to develop a more consistent record of outages in the system, and their causes.

. how to develop improved maintenance procedures and forecasts of rehabilitation needs.

. the likely requirements for further developing the management structure within the
GAZPROM group.

. the potential for more cost effective procurement procedures.

3.5 FUNDING METHODS

The Report lists three principle methods of funding recommended to GAZPROM which might
best be implemented within a funding programme over a number of years to cover as much as
possible of the EGS’ immediate requirements.

Sentember 5. 1998\ cat -~
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Kpamioe codepxanue npoexma 3axniovumenvrozo omuéma
Cenmabpe 1995 eooa

Dunancopas oneHKa OFJIA OrpaHMYeHa PacCMOTPEHUEM IIPOEKTOB [O PACIIMPEHHIO
TpyGonpoBona Ilymra-Bykrein u 3amemst 20 xommpeccopos. (DHHaHCOBAas ONEHKA,
OCHOBAaHHAas Ha UCHOJIb30BAHHBIX KPUTECPHIX, MOKa3kBaeT 3(D(PEKTHBHOCTD IPOEKTa 1O
NOBLINCHHIO OPOM3BOAUTEJILHOCTH TpyOompoBoda. <(DuHaHCOBasg HeOOXOMEMOCTD
3aMCHEI KOMIPECCOPOB, OFHAKO, OYNET 3aBHCETH OT TOr0, HACKOJIBKO MHOT'O OTKA30B B
rasocHabxeHun OyHeT, ec/ 3aMeHa He HPOH30H/ET.

B nonosmenwe X ykazaEHEIM Bhue fpoexTaM OT4eT pexOMEHHYET NPENIPHHSITDH
HCCJIEJOBAHUS [0 CJICTYIOMMM BOIPOCAM:

. PaspaboTtka TpCﬁOBaHI/Ifl- T'asmpoMa kK NPOEKTHPOBAHWIO M BHEOPCHHIO
HETCTPHPOBaHHOA 6ashi MaHHBIX, BK/modaiomefl HHopMammo 00
obnpexTax ECT # 0 ee 2KOHOMHIECKHX (DYHKIHSIX.

. Brigssienne # onenka momudurammit, seobxomameix gy ECT, xoropsie
YCHJIIT BOCIIPHSATHE €€ HagEXHOCTH, C TEM, 9TOOH YBEIMUUTD MOTESHIMA
OyIyNIX MOCTaBOK rasa M HX IEH Ha SKCNOPTHHIX PHIHKAX.

. HetasbHEI aHAJM3 BO3MOXHOCTH NOBHULEHHY 3arpy3KM Y4YacTKOB H
CHCTCMBI B IEJIOM ¢ YU€TOM NMOAACPXaHUI 3aJaHHOr0 YPOBHS CHCTEMHOM
HagE€XHOCTH.

o Bosiee nompoGHast omeHKa CTPYKTYpH Oydymiero pHHOYHOrO CIpoca

BHYTpHY Poccym 1 Ha BHEIIHEM PEIHEE, H KaK JIyUlle YAOBJIETBOPHTD TaKHe
NOTPeGHOCTH ¢ HANMEHBIIMMY 3aTPAaTAMH.

prme BO3MOXHDBIC HCCJIEIOBaHNS MOI'YT BKJIFOYATh:

J OyTH YJIyWIIeHHT HCNOJIb30BAHAY BO3MOXHOCTell BHYTpHTPYOHOf
AYarHOCTHKH;

. OYTH YJIYQIICHHS UCNOJB30BaEN HHAOPMAIMORHBIX CHCTEM MOCTOSHHOIO
AOCTYIa; '

. paspaboTKy OoJiee CHCTEMAaTHSMDOBAHHOH OTYETHOCTH MO OTKAas3aM B
CHCTEME U UX IPUYHHAM;

J pa3paboTKy yJIyTINICHHBIX BHOOB TEXHHYECKOIO OOCHyXHWBAHHA H
OPOrHO30B HEOOXOMMMON pEeHOBALIH;

. BO3MOXHBIE TpeGoBamMd [dajIbHElllero pas3BHTHY YIIPaBJICHYSCKOH
CTPYKTYDH B cucTeMme 'asnpoma;

J BO3MOXHOCTH 3aKyNOK OOOpDYHOBaHHMY H MAaTEpHAJIOB ¢ HAUMEHBIIMMH
3aTpaTaMu.

3.5 Memoowr chbunancuposanus

B Oruere mnpHBegcHBI TpH OCHOBHBHIX METOAa (DHHAHCHDOBAHMS, NpENJIOKEHHEBIX
l'aznmpomy, XoTopeie MoryT OHITh HAWIYyYmIHEMH [JIS BHEODEHHMS BHYTDH
MHBECTHIMOHHOH [pOrpaMMbl Ha NPOTSIXKEHMHM pAOa JeT O MaKCHMAaJIbHO
BO3MOXHOI'0 YAOBJICTBOPEHHS HacyIHBIX noTpeSHocTell ECT .

-
Hesaszcamoe acc1e10BaEHe Bo3MOXRHEOCTeH pexoBeTpyRnar ECT Poccrr ] 21 14(’
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EGS Reconsiruction Study Final Report Summary

Corporate Loans to GAZPROM

This is the simplest form of financial structure if it can be put in place, to be provided by a
consortium of international and Russian banks with the European Bank itself providing
some 35%. These loans would be used to fund:

. the additional study work now needed, including bringing the longer term projects
listed above to the stage of being financeable.
. the system improvement projects; the projects which do not have a readily

identified additional cash flows, and small projects for which other finance would
not be easily found.

The key benefit to GAZPROM of the corporate loan is that it will further establish the
name of GAZPROM as a creditworthy entity in the international capital markets and thus
aid GAZPROM’s future access to potentially substantial amounts of private sector
finance. An information memorandum on the GAZPROM group which includes financial

information in a form acceptable to the Western lenders will enable such loans to be
arranged quickly.

Project Finance Loans

These would be loans to special purpose companies set up to implement specific projects
and would be based on the future cash flow from such projects. They would not carry a
corporate guarantee as such from GAZPROM, although these cash flows will need
additionally to be secured against corresponding export sales revenues. This finance could
be suitable for individual large projects such as compressor station replacement
programmes and major line reinforcements. This is a complicated form of finance, which
can take considerable time to put into place, but could in each case amount to US $500
million or larger which would be considerably more than GAZPROM might initially be
able to raise through an individual corporate loan; and be for 2 much longer term.

Both of the above methods could be additionally supported by collaborating with national
government export finance agencies.

~
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Finance Provided Direct to Service Companies

Such companies would provide specific services to GAZPROM working under long term
contract, and would raise equity funds and loans in their own name and credit to enable
them to finance the purchase of their required equipment and other fixed assets. This
finance can be suitable for up to US $40 or $50 million, for financing such facilities as
pipe coating plants and maybe metering stations where future income can be clearly
identified. The service can be performed either under commercial contract or a joint
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Kpamioe codepicarue npoexma 3axnouumeioHoco omuéma
Cenmsbpo 1995 eooa

1. Kopnoparusasie kpenurn [aznmpomy.

310 mpocrefimas ¢dopma uEaHcHpoBaEMS (ecJli OHa MOXET HMETb MECTO),
ofecrnevueHHas KOHCOPIMYMOM MEXIyHapodHbX H Poccuiickux 6ankos ¢ Esponefickmm
bapkomM B ToM wHcsie, ofecneumBaiolEM OKoJI0 35% unancupopammg. Taxue
KPEOUTE MOTJH OBl OBITH HCTIOJIB30BAHM Ha:

¢ [OIOJIHUTE/ILHEIE UCCJICHOBaHWA, HeoOXomummeie cefigac, BKImOYAd NEPEBOX
OCPEUMCJICHHEIX ~ BHIIE  OOJITOCPDOYHBIX  MPOEKTOB Ha  CTaddio
¢unaHCHpOBaHUA.

® [OPOSKTH MO YJIyWICHMIO paGoTHl CHCTEMEI; MPOESKTEL, He HalollHe cpasy
ONpefeJICHHBIX IONOJIHATELHEIX [JCHEXHBHIX NOCTYIUICHHHA, HW HeGoJbimme
OPOEKTH, AJIF KOTOPHIX Apyroe (OMHaHCHPOBaHHE OBiJIO OBl TPYHHO HafiTH.

Komouepas BHIOfa KOpNOpaTHBHOrO 3afiMa 33KJIOYaeTCA B TOM, YTO OH NO3BOJIAT
YCWINTD No3uIMH ['a3snpoMa, KaK KpeauTOCIoCOOHOH Opranu3anuy Ha MeX TyH2POOHEIX
phIHKaX KamdTajla H OymeT cmoco0GcTBOBaT: B dajbHefimmeM pocTymy [asmpoma K
NOTSHINAJIbHBIM 3HAUWTCJIHBIM CPEACTBAM (PHHAHCHDOBaHWSA H3 JACTHOIO CEKTOpa.
IIpenocrapyicare HHGOPMANMOHHOIO MEMOpaHNyMa o [asmpome, BEJIOYAIOMIETO
¢uHaHCcOBYI0 HH(QoOpMammo B ¢opme, OpHemseMofl O 3amafHBIX KpPEOHTOPOB,
CIeJ1aeT BOSMOXHEIM GBICTPYIO OpraHH3aliIo TAKHAX 33a[iMOB.

2. IIpoexTHOE DHHAHCHDOBAHHE.

Taxue KpeauTH ObLIH OBl MPENOCTABJICHH! CIENHAJILHO OPraHA30BAHHEIM KOMIAHHIM
A1 BHEAPEHNS ONpele IeHHBIX IPOSKTOB B Obl OB OCHOBaHbI Ha OYAymmX AeHEXHBIX
MOCTYIUICHHAX OT TaKux mpoexkToB. OHm OBl He HMeJ M KOpHOpaTHBHOHR rapaHTHH, Kak,
HanpuMep, OT [asmpoMa, ONHAKO, TaKHe [OCHEXHBIC NOCTYIUICHHS HeoOXOomMMO
HOTOJTHUTEIILHO 00€30MaCUTh COOTBETCTBYIOMMME JOX0OAaMH OT 3KCIOPTHBIX HpOAaX.
Takoe ¢HUHAHCHpDOBaHHE MOIJIO OH NOAXOAUTH IJI1 OOJIBOIX IPOEKTOB, Kak,
HaOpUMEDP, NporpaMMa 3aMEHBI KOMIPECCODHOA CTaHIMM WM KPYIHOE pPacIIHpeHHe
TpyOompoBoga. D10 CJIOXHAad CTPYKTypa (PHHaHCHpOBaHMA, TpeOywomas HeMaJo
BpEeMEHH 114 NpHBEACHUS ee B AciicTBHE, HO MO3BOJIIOMAS KaX b pas3 MOJIyYaTh [0
500 mim. pmosumapoB CIIIA m GoJsiee, 9TO CYIIECTBEHHO MPEBHILAET CYMMY, KOTOPYIO

I'asnpoM mepBOHAYaJIBHO MOr OBl HOJIY9MTDH depe3 HHAMBHAYAJIHHBIE KOPHIOPATHBHEINR
KpeIuT, 4 Ha GoJiee HIpOJOJIKHTE IBHBIA CPOK.

O6a o>tHx Metoma Morm OB OHTH JONOJHMTE/IBHO NOOOCDXAHH yTEM
COTPYIHHYECTBA C IPaBUTEJIbCTBEHHBIMH OPraHA3aHIMY CTPAHEL.

3. DuHaHCHDOBAHNE, TPENOCTABJISEMOE CCDPBUCHBIM KOMIIAHUAM.

Taxue xommaHum ofecnevmBaiu O omnperdcsieHHBIC yciayrH lasmpomy, pabGoTas mo
AOJITOCPOYHBIM KOHTPaKTaM, H NOJTyd9asii OBl KPeOUTHI Ha CBOE MM U Ha CBO#i 0aJjiaHc,
MO3BOJIAIONNE HM (DHHAHCHPOBATH NOKYNKY COOCTBEHHOrO OOOpDYHOBaHHMS H APYIHE
pacxomnl. Takoe (OHHaHCHpOBaHHE SBJISETCS MOOXOMSIIMM 71k o6bemos ot 40 mo 50

oks!
HezaBrcmMOe HCCIIEI0BaERe BOIMOKHEOCTeH pexoncTpyknnr ECTT Poccmn .



EGS Reconstruction Study Final Report Summary

venture with GAZPROM. Such finance would cause the least burden to GAZPROM
where it is suitable.

The requirements for each of these types of funding are somewhat different, but they all require
that:

1. GAZPROM can demonstrate a sufficient level of creditworthiness to justify lenders
advancing funds over the term of the loans

2. GAZPROM has and will retain sufficient foreign currency earnings, with a suitable margin
in hand, which will not be committed to other lenders, to pay back with interest the
foreign currency debt.

3. Sufficient foreign currency earnings will go directly to the lenders outside any tax or other
claims by the Russian government or other countries (e.g. for transit dues).

4. GAZPROM is properly authorized to undertake its commitments.

5. Confirmation can be shown that GAZPROM will be able to maintain its relevant gas flows
and can secure sufficient firm market outlets to generate the required income.

6. A number of relevant performance commitments are in place within the GAZPROM group
to ensure that all internal and external GAZPROM commitments will be met.

The above need to be supported by satisfactory independent legal and other opinions to validate
conformity to all relevant law and regulations.

It is for GAZPROM and the European Bank to determine:

. the total amounts of funding which could be available in the period of any funding
programme, and the phasing of its likely requirements.

. the financeability of each individual project under whichever of the three categories above.

. the precise terms and conditions of each funding and whether such conditions can be met.

Seotember 5. 1995\ bat N1
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Kpamioe codepxicanue npoexma 3axsouumenbrozo omuéma
Cenmsépo 1995 zo0a

MiH. posuiapos CHIA, nng ¢uHancHpoBaHWS TaKMX OOBEKTOB, K4aK 3aBOJEl IO
HAHECECHHIO MOKPHITH Ha TPYObl H BO3MOXHO H3MEDHTE/ILHBIC CTAHIMH, IAe Oymymmi
HOXOA MOXET OBITh 9STKO ONpeesieH. Y CJIyTH MOTYT OBITh IpPecTaBJICHE! JIAGo Jepe3
KOMMepJecKuil KoHTpakT, Jui6o gepes CII ¢ I'asmpomom. Ecom aznpom moxesnaer, o
MOXET BJIaficTh Takoi xommamuefi Ha 49%. Takoe ¢dmHaHCHpoBaHME mHpHHECJO OB
HauMeHbIIHE CJI0XHOCTH Asg ['azsnpoma.

TpeGoBanng K KaXIOMy H3 3THX BHIOB (PHHAHCHPOBAHHS HECKOJIHKO OTJIMYHEI, HO BCE

OHU TPeOYIOT CJICOYIOMIETO, NpU O043aTEBHOM COOMONCHMM  3aKOHONATE IECTBA
Poccuiickoft Menepaumn:

1. Tasmpom  MoxeT IPOAEMOHCTDPHPOBATh HOCTaTOYHEI} YpOBEHD
KODIIOpaTHBHOA  KDEOMTOCHOCOOHOCTH C TeM, UToOH 00e30macuTh
KPEIUTOPOB, BHICIAIONMX NCHBIH Ha BpEMSI KpeuTa.

2. TasmpoM mMeer W OygeT HMETh OOCTATOYHEIE IOCTYIUICHHS BaJIOTH C
3allacoM, HE MpPCAHA3HA9YeHHEIM [UIS BBIUIAT HOJITOB C JOJITOBEIMH
HPOLIEHTAMH APYTHM KpPEeIUTOpaM.

3. JocTaTousbie BAJIOTHEIE NOCTYIUIEHH® OYHOYT BHILIAUMBATHECA HANPIMYIO
KpeaMTopaM [OCJ€ YIUIATH HAJIOTOB H HPYIEX BHEIUIAT Poccmiicxomy
IpaBUTEJILCTBY MJTH JPYTHM CTpaHaM (HalpaMep, TPaH3UTHEIA HAJIOr).

4. T'aznpom o6JsiagacT HEOOXOMMMEIMH HOJTHOMOYHSMH HJIS BHIOJIHEHHS CBOHX
0051332 TEIBCTBR.

5. Moxer OBTP OpPEenNCTaBJICHO MNOAOTBEpXICHHE, 9ro Ilasmpom OymeT
NOJACPXHBATh COOTBETCTBYIOIIHE IIOCTABKM rasa H MOXeT ofecnewdTdb
HOCTaTOYHEIE PHIHOYHEIC [IPONAXH 1K NOJIyICHHAT HEOOX0AHMOro JOX0Aa.

6. ImeeT MecTo psO COOTBETCTBYIOUMX OpOrpaMM BHYTpH ['asmpoma Uit
obecnedeHns BceX BHYTPEHHHX H BHENIHAX 00433 TEJILCTB.

HpKBellel-IHOC BEIIE HOJIXHO OHBITH NoOOCpXaHo MMOJIOXHTECJIbHRIMH HE3aBHCAMBIMH
IOPUIMYCCKAMA U [JDYTHMH 3aKJIIOYCHUAMH, HOATBEPXIAIOLIMM COOTBETCTBHE BCCM
HEOOXOIUMBIM 3aK0OHOOaTC. TbHBIM aKTaM.

I'asnpomy u EBponefickoMmy BaHKy pexOMEHIOyeTCsT ONpEac/MTh:

. ofmnme cymMMbl (PHHAHCHPOBaHUSA, HMEIOIIMECT B ICpHO HeficTBUA 1000R
NporpaMMEI, # pacnpeesicHHe BO BpeMEeHH HX BO3MOXKHEIX TpeOOBaHWil;

. BO3MOXHOCTDH (PHHAHCHPOBAaHAS KaXOOro MPOEKTa COIJIACHO OJHOMY H3
TPEX IIpeACTaBJICHHBIX METOOOB;

° TOYHBIE YCJIOBHS KaXOOoro (DHHAHCHPOBAaHHS H BHINOJIHUMOCTDL ITHX
YCJIOBHH.

HezasrcaMoe Bcc.1e10BagEe Bo3MOKECCTed pexorcTpyknmEr ECT Poccmr ) 22



EGS Reconstruction Study Final Report Summary

3.6 _ SUMMARY OF ENVIRONMENTAL CONCERNS

Environmental protection to mitigate environmental impact of a gas supply system, its various
stages of construction, reconstruction and opearations, involves solving the following problems.

Consiruction {Reconstruction)

GAZPROM considers Western and Eastern Siberian construction zones, as well as that of the Far
East, as the most vulnerable regions. The presence of permaffost covering some parts of those
regions is the main reason for their extreme environmental unstableness and sensitivity to
industrial activities. These activities can cause the destruction of unsteady environmental
equilibrium and the development of geocryological processes like soil heaving, new permafrost
formation, thermokarst, erosion and thermoerosion, bogging and flooding.

Environmental Protection measures must be taken so that pipeline construction methods
minimize the impact on the vegetation and the destruction of the vegetation and upper soil layer.
These effects, if not limited, could result in reduction of biological productivity followed by
destruction of ground water regimes, changing temperature conditions, erosion and full
distruction of the vegetation layer. These changes could resuit in thawing of the permafrost
causing formation of new lakes and marshes. During this process “the environment strikes
back”, because it causes floating of the pipeline. Once the pipeline is abouve the ground,
temperature changes and radiation of sunlight destroy the coating and cathocdic protection does
not function anymore.

The chances of pipeline failures will increase rapidly, which can resuit in small leakages or even
ruptures. Repair or reconstruction is needed which can impact the sensitive areas.

Qperation
The main environmental impacts during operation are as described in the following sections.

A. ATMOSPHERIC POLLUTION

The main sources of atmospheric pollution are the compressor stations, failure gas emissions and
gas emission during transportation. The pollution from compressor stations are: nitrogen oxides
(NOy), carbon monoxide (CO), carbon dioxide (CO,) and unburned hydrocarbons (UHC). The
most significant atmosphere emission is the emission of methane. It not only effects the
environment (global warming) but also creates a risk (hazard) and causes loss of a valuable energy

Septembder 5, 1995\bat
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Kpamioe codepxarue npoexma 3axnovumensrozo omuéma
Cenmsa6pe 1995 ecooa

3.6 ObOodwenue sonpocos 3awumst OKpyxarouiei cpedbt

3ammura OKPYXH.IOH.IC_ﬁ Cpeabl OJ1d CHIXCHHIAI BO3ACACTBAY CHCTEMEBI ra3s0cHaOXeH!T Ha
OKDPYZXaromyro Cpeay pacCMaTpHBAECTCA HA CTaHAX €€ CTPOUTCIIECTBA, PEXOHCTPYKIINH
H 3KCIUTyaTanyy 4 CBA3aHa ¢ PCHICHNIM CJICIYIOIIX HPOGJIGMZ

CrponTeIbcTBO (PEKOHCTDYEIHS )

T'asmpoM paccMaTpuBaeT 30HH CTpOHTe IBCTBA B 3amamHo#i B BocTounofi Cnbupu, xax
HapGoJsiee YA3BAMBIE C TOUKH 3DCHMY OXpaHEI OKpyXalomiei cpemel palfioHEL
PacnipocTpanenre MHOroJieTHe#i MEp3/I0TH, NOKDHIBAlOmMEH HEKOTOPBIE 9acTH 3THX
PailoHOB, SBJISETCS OCHOBHOH INpUUMHOA HX 4Ype3BHUaliHOf HEycTORUMBOCTH H
9YYBCTBUTECJILHOCTH K TEXHOICHHBIM BO3OeHCTBHSM. OTH JeficTBHS MOryT BEI3BATDH
HapylleHHe HEyCTONTHBOrO COCTOSIHHA SKOJIOTHIECKOr0 paBHOBECHI H DasBHTHE
FEOKPHOJIOTHYECKNX NPOLNECCOB TAaKWX, KaK: Aerpajamud IOYBhHI, IyYCHHE IPYHTa,
TEPMOKAPCT ¥ TEPMO3PO3HT, 3200J1aUNBaHEE U 32 TOILICHHE.

OKOJIOrH9ecKHe MEPH JOJIXHEI 00eCHeUMBATH YCJIOBHS, 9TOOH IPH CTPOHTEJIBCTBE
TPyOOIPOBOHOB OBLII0O HCKJIHOYEHO PaspylCHHES PAaCTHTEJIBHOTO MOKPOBA H BEPXHEIO
CJIOS 3eMJIH H, KaK CJICOCTBHE 3TOro, CHIDKCHA OHMOJIOTHYECKas HPOAYKTHBHOCTH C
nocJIefOBaTEJILHEIM — HapylICHWEM  pPEXHMOB TIPYHTOBHIX BOAd, H3MEHEHHEM
TEMIOCpaTYpPHBIX YCJIOBHH, 3po3Hel H NOJMHBIM pas3pymleHMeM IUIOOOPOMHOIO CJIod.
Taxme H3MECHEHHS NOPHMBOAST K pasMOpaXHBAaHUIO MED3JIOTHI, NPHBOAMIEMY K
0o0pa30BaHIIO HOBHIX 03ep W OosioT. Bo Bpems 3Toro mpomecca "OpHpOOda HAaHOCHT
OTBETHBIH yHap', OpHBOAY K TOMY, 9TO TPYOOHpOBOA OKa3kBaeTcs Ha ILTaBy. Kax
TOJIEKO TPYOOMPOBOI OKa3EIBAaETCH HAJ YPOBHEM 3€MJIM, TEMICPATyPHHE H3MEHEHHT |
COJIHCYHOE H3JIyICHHE pa3pyllaeT 3alllATHOE HNOKpPHITHE TPYORI, H KaTOAHASA 3allHTa
Gosblie He QYHKIHOHADYET.

Ilpn >TOM BEpOSTHOCTH BHIXOHAa M3 CTPOsA TPYyOompoBoma OBICTPO BO3DPACTET, 9TO
npHBedeT K HeOOJBIMM yTeukKaM WM AaXe paspeiBaM. B atoMm ciyuae HeoOxommm

PSMOHT WM PEKOHCTPYKIMSI, 9YTO CHOBa B CBOIO OuYepedhb MOXET MOBJMATL Ha
JYBCTBHUTE TbHBbIC YIaCTKH OKpyXalomeil cpesi.

SDKCIUIVATALHS

OcHoBaEBIE BO3AEHCTBHY Ha opupoay B NEPHOA 3KCIUTyaTallH OIMCAaHbl HIZKC.

A.  3BarpssHenue Bo3ayxa

OcCHOBHBIM HCTOYHHKOM 3aIDSI3HEHHT BO3OYyXa CO CTOPOHEI ra30BOif HPOMBIILICHHOCTH
SBJIAIOTCA KOMIDECCODHBIC CTaHIMM, BBIOpOCH Trasa BO BpeMs OTKasoB H
TPAHCIOPTHPOBKH rasza. KommpeccopHble CTaHIOHHM 3arpSI3HAIOT BO3OYX TaKHMH
BpEOHBIMH BeulecTBaMH, KakK: okucu azora (NOy), oxuch yriepoma (CO), mByokuCh
yriepoma (CO,) u mecropesmme yriesomopomnl (HYB). HauGosnee BaXHBIM

,
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EGS Reconsiruction Study Final Report Summary

source and therefore loss of money. The total amount of gas losses and methane emission are still
uncertain and therefore subject to discussion.

Estimates of methane losses from some sources vary from 1 to 7% of the annual capacity.
GAZPROM is estimating the leakage rate at 1.25 %. The main causes of gas losses are :

1. operation of the system (e.g., start/stops of vcompressors, unburned hydrocarbons, control
valves, depressurisation, and maintenance.

2. leaking components (valves, flanges, welds, etc.)
3. failures (ruptures).
B. NCISE

Noise pollution is caused by compressor units and transport activities (road transport,
helicopters). The noise levels exceed the standards for occupational health posing problems for
workers. Domestic areas are only affected if the distance away from compressor stations and
settlements is less than two or three kilometers.

C. WATER POLLUTION

The main causes of water pollution are:

. run-off of non-purified liquid industrial waste from compressor stations and settlements
. oil and oil products from pipeline leakages, pipeline ruptures and pig traps
. construction activities at river crossings causing silting and pollution of the river bed

D. SoiL PoLLution

Three types of soil pollution are mentioned: energy, chemical and mechanical pollution. Energy
pollution is caused by the addition (or withdrawal) of heat in permafrost ground, which causes
thawing of the permafrost. Sources of heat input are:

. solar radiation after removal of the top layer by construction activities.
. transportation of warm gas.
. construction with heat release without sufficient insulation or coolers.

Septemper 5, 1995\ ar ~g g;
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Kpamxoe codepxanue npoexma 3aKI0UUMESIbHOZO Omyuéma
Cenmabpe 1995 cooa

3JIEMEHTOM 3arpgsHEHHS gBJigeTcs MeTaH. OH HE TOJIBKO BJIMSICT Ha NPHPOOY
(rio0asbHOE MOTEIUICHHE), HO W TAKXKE SBJISETCS BPEOHBIM BEINCCTBOM, M BBI3HBAET
MOTEPH IEHHOI'O WCTOYHAKA SHEPIUH U COOTBETCTBEHHO HoTepio AcHer. OOmmue 00bEMEI
MOTEPE ra3a i BHIOPOCOB MeTaHa HESACHH W JBJISIOTC IPEIMETOM O0CYXACHHUS.

HasHpie HEKOTOPHIX HCTOYHHKOB O NOTEpPSAX METaHa BaphHPYIOTCI B HHTEpBaJie oT 1%

a0 7% oT rofoBOro MOCTYIUICHHAS rasa B CHCTEMY. ['a3npoM OLECHHBAET 3TY BEJIWUHHY B
1,25%. OcrOBEBIMY IPHIHHAMM IOTEPH [a32 IBJTIOTCH:

1. OrcrTyaTamisa cucTeMHbl (BEJHOWAS 3alyCKH/OCTAHOBHI arperaToB, HENOXOT
YIJIEBONOPOHOB, KOHTPOJIbHEIE KpaHBI, BHIIyCK rasa IIpd NpOOyBKax,
TeX00CTyXHBaHuE).

2. Yreuxu (Ha KpaHax, ¢JIaHIax, CBAPHHIX IIBaX H T.II.).

3. OTkassl (pa3phHIBE).

b. Mym

Komnpeccopst u TpaHcmopr (MOPOXHEIR TPaHCHOPT, BEPTOJIETHI) SBJLTIOTCA
HCTOYHMKAMH HOBEIUCHHOrO YPOBHA mmyMa. EcJm YpoBHM IOyMa IpeBHIIAIOT
NpEIe/IbHO AOOYCTHMBIE, CO3[AlOTCS NOTCHIMAJIRHBIC NMPOGJIEMEl [J11 paboTalONHX.
ZKuteie 30HE MOTYT GBHITH NOOBEpXEHb NSHCTBHIO IMyMa, SCJIH DPACCTOSHHE MEXNIY
HUMH B KOMIIPECCOPHEIMH CTaHUMSIMYE MEHBIIE OBYX-TPEeX KIJIOMETPOB.

B. 3arps3HeHne BOIBI

OcHOBHBIMH IIPAYHHAMY 3arPS3HEHAS BOOBI SBJITIOTCS:

o C/IMB  HCOUYMIICHHBIX  XHAOKAX  NPOMHIUICHHBIX  OTXOHOB  H3
KOMITPECCOPHEIX CTAHUMH B XIJIBIX MacCHBOB;

U HeDPTHP H He(TENpOOYKTH, KAaK pe3yjbTaT yTEuYeK, Ppa3pBIBH
TPYOONPOBOXOB B JIOBYLIKH NOpIUHEL;

) CTPOHTEJILCTBO HA PEYHBIX MNEPEXOfax, BHEI3HBAIOIICE 3alWIMBaHAC H

3arpsi3HCHHE peYHOro OHa.
T. 3arps3HeHne rpyHTa

CymecTBytoT TpH BHOa 3arpa3HCHHS TIpyHTA: SHEPreTHUSCKOS, XHMHIECCKOE ¥
MEXaHMYECKOe. OHEpreTHYeCKOoe 3arpd3HCHHE BHI3BAHO  HarpeBaHHmeM  (WiH

oxnaxncxmem) MCEP3JIOro rpyHra, 49T0 IpHBOOWT K pasMOpaXHuBaHMIO MCP3JI0THI.
HcTouwnukamu TemIa SBASIOTC:

bt COJIHCYHOC H3JIYUCHHE TMOCJIE CHATHA BCpPXHETO CJIod 3€MJI IpH
CTPOHTEJILCTBE,
o TPaHCMOPTHPOBKA I'a3a ¢ MOJIOXHUTEJIHHON TeMIIEPaTypoi,
L4 CTPOUTEJILCTBO C BEINCJICHHMEM TCILJIA IIpM HEIQOCTATKE H30JIAIMH HJM
Hezasrcmioe BccreJoBagde BosMoxkHoCTel pexoscTpyrnas ECT Poccan X 23
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Chemical pollution includes condensate released from scrubbers and pig traps. In areas with low
temperatures, the evaporation and (biological) decomposition of condensate is very slow, so the
impact can be significant.

Solid waste disposal can be considered as mechanical pollution of the soil. Solid waste is usually
dropped or disposed around construction sites, settlements and pipeline facilities and consists of
pieces of pipe, broken materials and construction waste.

Conclusion

The combination of the following have created the present situation:

. development of gas fields.

. vulnerable permafrost areas.

. lack of sufficient attention and perhaps of regulation.
. lack of money.

Solving the main environmental problems of the EGS requires a changed environmental attitude,
increased environmental training and quality management along with generous economic
assistance.
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oxXJlaguTreJiei.

XimvmgecKkoe 3arpAsHEHHE BKJIIOYaeT BHIOpoc KOHHAEHCAaTa W3 MEBLICYJIOBHTEJsEH H
JIOBYIleK mopummHed. B oOsacTsx ¢ HH3KMMH TeMicpaTypaMH MCIIApEHHE H
(Omosnoruaeckoe) pas3jioOXCHHE KOHAEHCAaTA [POMCXOOAT OYEHb MEOJICHHO, T.e.
BO3[eHCTBHE MOXET OBITDH 3HAYHTETHHEIM.

MycopHBIe CBaJIKM MOryT CUMTAaThCI MEXaHAYECKHM 3arpsg3HCHHEM IpyHTa. Mycop
oOrraHO cOpachiBaeTcsS BOKDYr CTPOHTEJIBHBEIX IUIOMANOK, BAaXTOBEIX IOPOLKOB H

00BEKTOB TPYOONPOBOOOB M COCTOMT H3 OOpe3KOB TPYO, HErogHBIX MATEpHAJIOB H
CTPOHTEJIBHOTO MYCOpa. '

O06oomeHAe

COBOKYIHOCTD HIKETEPETUCIICHHBIX (haKTOPOB IPHBOAKT K CO3IABINEHACS CHTYAIMH:

) pa3paboTKa ra3oBEIX MECTOPOX JCHMI

) HaJI9He YSI3BAMBIX Y9aCTKOB MEP3JIOTHI

J HEJOCTAaTOYHOS BHAMAHUE A HEAOCTATKH 3aKOHOAATEJIECTBA
. HEOCTATOK ACHEXXHBIX CPEACTB.

Pemierme ocHOBHHIX npupomooxpaHBHIX npoGiem ECIT TpeSyer wnsmeHenmii B
OTHOIICHHA K OXpaEe OKpyXaromefl cpemrl, BO3pDOCIIEr0 YpPOBHI O0OydYeHHI H
KaJEeCTBEHHOI'O PYKOBOJCTBA HApSAy C CYHIECTBEHHOH SKOHOMHUIECKO TOMOIIIBIO.

Hemarmemvoe 7CCIET0BA He BO3MOKBOCTeH pexoBECTpVEIEE ECT Poccrm - -°



EGS Reconstruction Study Final Report Summary

|4. MAIN CONCLUSIONS OF THE REPORT !

4.1 MAIN CONCLUSIONS

The overall conclusion of the Independent Study is that there are no grounds for the perception in
the West of the EGS as a vast gas supply system being on the verge of collapse.

On the other hand there are requirements within the EGS for increasing the effectiveness of:

. operations.
. maintenance.
. investment utilization and planning.

These are in order to prevent deterioration of system reliability over a period of time to the point
when this could cause serious financing problems.

4.2 CONCERNS
The Western Consultants stress in particular the following important concerns:

. The need to expand and establish within GAZPROM a centralized, detailed,
comprehensive, integrated and constantly updated data base on the past and present status
of all the physical facilities in the EGS. This requirement should be examined urgently so
that such a data base can be progressively built up to cover all the physical assets of the
EGS to be available in one place in GAZPROM.

At the same time, the database should be extended to cover all the main economic aspects
of the EGS, such as costs, prices and market demand figures, so that it can also be used
as the foundation for management decisions on new investment planning and to provide
the justification for seeking specific external funding. Such a data base is now commonly
available within Western companies, though in each case designed to meet individual
company objectives.

. Given such a database, it can support diagnostics and planning of maintenance based on a
consistent recorded history of all failures on the EGS system. In this way, for example,
any generic deficiencies on the system can more easily be defined and evaluated; such as g/]

September 5, 1995\bct ~-
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| 4. OcHoBHbIE BBIBOIbI 0TYETA | I

4.1 Ob6wue sp1800bt

O6nme BeiBogs! HeszaBucHMOro HCCJSOOBaHHS 3aKJIOYAOTCS B TOM, YIO [JIA

BOCHpHATHA 3amagHeiMu cTpaHam ECI kax rpoMamHofl CHCTEMBI ra30CHaOXeHHS,
Haxopgueficd Ha rpaHM KOJUIAnca, HET OCHOBaHUI.

C npyro#t croponni, B pamkax ECI’ mmeercs psSp TpeGoBaBHH IO HOBHINCHHIO
3 exTHBHOCTH:

. dKCIUTyaTalNA
) TeX00C Ty XHBaHIL

L HCIIOJIb30BaHHA H IJIaHIPOBAHKSL HHBECTHIIA,

QUL peOOTBpAINCHHS CHIXCHUS HaIeXXHOCTH CHCTEMHI CO BPEMEHEM [0 TaKOro ee
COCTOSIHHS, KOTOPOE MOTJIO ObI BH3BATh CEPhE3HbIE NPoOJIeMH ¢ (PHHAHCHPOBAHHUEM.

4.2  Ipobtremvt

3anagHnie KOHCYJIbTAHTEI oco0o MOOICPKHBAIOT CJICIYIOMNE BAaXHBIC HPOGJ'ICM]':IZ

o Heo6X0mMMOCTh YCTAaHOBJICHHS H pacImpeHEs B paMkax ['asmpoma
UEHTpaJIM30BaHHOH, NOApOOHOH, MHOJHOH, e€MHOH H  DOCTOSHHO
NIONOJTHIEeMO# 0a3hl JaHHBIX IO NPOILIOMY H TEKYIIEMY COCTOSHHIO BCEX
o6vextoB ECT. Oro TpeGoBaHme HeoOXOOMMO H3YWHTh HEOTJIOXHO,
9TO0K MOXHO OBLJIO MNOCTEINEHHO COCTABHTh TaKyio ©0asy MHaHHEIX,
KOTOpas OXBaTHIBaja Obnl Marepmasmibie Gorm ECIT m  Gpura
cOCpeIoTOUeHa B OfHOM MecTe B I'asnpome.

B To Xe BpeMs 6a3a JaHHEIX JOJIXHA OHITh pacIMpeHa 11 obecneueHus
OXBaTa BCeX OCHOBHHX dKoHoMmmYeckmx acnexToB ECI, Takmx, Kax
3aTpaTH, UEHHl M JaHHHKIE O PHIHOYHOM CIIPpOCE, YTOOH HX MOXHO OELIIO
HCIOJIB30BaTh emle H /I OOOCHOBaHMS YIpPaBJICHYCCKHX PpeIUCHHA B
00J1acTH IJIAHHPOBAaHASI HOBBIX HHBECTHIMI, 2 TaKXe i NOArOTOBKH
OOOCHOBaHMA INpPH IOHUCKE KOHKPETHHIX HCTOYHMKOB BHCLIHETO
¢unaHcHpoBannd. Takasg 6a3a JaHHBIX B HACTOSIIEE BpeMs, KaK IPaBHJIO,
HMeeTCd Y 3amafHbIX KOMIaHWd, NPH 3TOM B KaXAoM KOHKDPETHOM
CJIyqae OHa NPOEKTUpYeTCs AJIL HeJiell KOHKpeTHOH KOMMaHHH.

L Takas ©6aza paHHBIX MOXET HCHNOJB30BaTECH IS NOOHNCPXKH
OHATrHOCTHKH H IJIaHUPOBAaHHIA TCXOﬁCJIY ZKHUBAHNA Ha OCHOBC

[IOC./ICJ0BATEJIBHO 3aPErHCTPHPOBAHHBIX CTAaTHCTHYCCKHX [HAaHHBIX IO

2
~—
HesaggcaMoe Hec.leI0BagRe Bo3MokEocTel pexoreTpvkuEs ECT Poccrm
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the incidence of corrosion, SCC and HIC failures, specific equipment failures related to
equipment models and batches (not just types), pipe batchés, types of locations,
operational modes (e.g. rapid pressure changes) etc. This would not only assist in
planning the maintenance procedures, and thus enable GAZPROM better to anticipate

failures and to take precautionary measures, but it would also improve the consideration
on how such failures arise.

. In turn this approach would support the need to install much more proactive management
in GAZPROM of quality control procedures throughout the main functions in the group,
particularly in construction, procurement, rehabilitation and maintenance, as well as in the
application of approved operating procedures, environmental controls, reporting
requirements and inspection methods. Enforcement is more important than just setting the
applicable standards.

4.3 ISSUES

A long period of rapidly expanding gas demand in previous years has now moved into a period of
rapidly decreasing or at best stagnant gas demand within GAZPROM’s markets. The consequent
severe cash squeeze has emphasized GAZPROM’s need to focus increasingly on the economic
rather than just the technical rationale for its activities. This economic priority has to cover both
the operation of the EGS and GAZPROM’s investment policies, as well as GAZPROM’s
willingness in future to accept, or not, new gas delivery obligations if not fully economic.

The Report therefore highlights such issues as the need to review all GAZPROM’s operations to
see how better value for money can be achieved: it quotes as examples the urgent need for much
more effective on-line information equipment to improve gas flow and cash flow controls, as well
as more accurate metering at all transfer points in the system; it provides details of the
advantages of standardizing new equipment being used to ensure system wide compatibility of
supporting facilities and easier replacement and maintenance; such standardization should for
example also cover new compressor equipment to improve on reliability and on maintenance costs
as well as on the length of out of service time: equipment choice in procurement can thus be more
closely aligned to future maintenance and operating costs; it questions the now standard use of
1420 mm pipe given the difficulty of sourcing ancillary pipeline equipment and handling
machinery at that size. In more general terms it emphasizes the importance of changing the focus
in system reliability when rehabilitation is undertaken, from keeping in place expensive high levels
of equipment redundancy to ensuring much greater individual equipment reliability as in the West;
this potentially can both save on stand-by equipment capital costs and can improve the system
throughput capacity. GAZPROM should also in future seek to massage market demand, for

Septemper £, 1995\bar ’78
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orkasaMm B ECT. Taxum myTemM, HanmpaMep, Jierde ONpee IATh A ONCHATH
Jno0Ble THNOBEE AcEKTH CHCTEMEl, TaKWe, KaK CJIyYaH KODDO3HH,
orkaspi, cBa3anHEle ¢ CKP (cTpecc-KOppO3HOHHHIM pacTPECKHBAaHHEM)
wm BP (BomopommbiM pacTpecKHMBaHHEM), OTKA3hH pa3jIAYHBIX THIOB
00OpYHOBAaHMS, CBA3AHHEC ¢ KOHKDETHHIMH MOIEJSIMH H NAPTHAMH
obopyroBaEus (a2 He TOJGKO HMX THOOM), MOCTaBKamMH TpYo,
XapaKTepUCTHKAaMH MECTONMOJIOXEHHS, PeXMMaMH paboTH (HampmMmep,
DE3KMMHM CKAYKAMH [aBJICHHT), H T.A. JTO HE TOJEKO IOMOrJIo 6H B
IUIAHADOBAHMY NpONEAYP TeXoOCAYXHBaHMS ® TaKAM oOpasoM
Ho3BosmI0 I'asmpomy Jydine DpOrHOZHPOBATH OTKA3H H IIPHHAMATH
OPCBEHTHBHEIE MEDEl, HO TaKXe MNO3BOJMJIO OH JIydime HOHMMATD
IIPUYAHE! OTKAZ0B.

. Tako#t momxon, B cBoIO odYepens, comeficTBoBasl Ol BHEXPEHHIO rOpa3o
GoJice OpHEHTHPOBAHHOA HA IIPEHOTBpAalICHHE OTKA30B OpraHM3alyH
Opoleqyp KOHTPOJII KadecTBa B Iasmpome, ocoOemHO B 00JacTH
CTDOHMTEJILCTBA, MATEPHAJILHO-TEXHHYECKOr0 CHAGXeHHsd, peMOHTHBIX
paboT H TeXoOCJyXWBaHWY, HApAAy C NpPUMEHCHHMEM YTBEPXJCHHBIX
npouenyp SKCIUTyaTamuH, KOHTPOJII COCTOSHMS OKpyXalomed cpemw,
TpeOOBaHUl K OTYETHOCTH H METOAaM HHCICKUHMH. YCHJICHHE BaXHee,
9eM IIPOCTO YCTAaHOBJICHHE NIPAMEHICMEIX CTAaHAAPTOB.

4.3  Bonpocst

IIpomoscxuTesIbHEIA HepHON YCKOPEHHOTO POCTa CHpoca HAa ra3 B HPOLULIEIE T'OIHL
CerogHd CMEHWJICS NEPHOJOM OBICTPOro Choaja Wil B JIyWIIEM CJIydac COXpaHeHHS
cmpoca Ha ra3 Ha pHEKax [asmpoma. IlocsiemoBaBmme 3a 3TEM HpoGJeMBI ¢
I71aTeXaMH NOOYCPKHYIIH HeOOX0amMoCTh Og I'asmpoMa cijibHee CKOHIECHTPHPOBATh
CBOE BHHMAHHE Ha SKOHOMHYECKHUX, 4 HE IPOCTO TEXHHYECKHX MOTHBAX ACSITEJIBHOCTH.
Takoii TpHOPHTET >KOHOMHKM HOJCKEH OXBaTHBATH Kak aKciuryarammo ECT, Tak m
HHBECTHIIMOHHYIO HOJMTHKY ['asmpoma, Hapsgay ¢ FOTOBHOCTEIO I'azmpoma B Oymymem
OPHHITH HOBBIE 00S3aTE/IbCTBA N0 MOCTABKE asa, WM HE NPHEAMATH TAKOBBIX, €CJIH
OHM OKaXYyTCH HE BIOJIHEG IKOHOMHAYESCKH OITpaBIaHHEbIMH.

Otuér mosToMy oCBemlaeT TaKHe BONPOCH, KAK HEOOXOOMMOCTH PACCMOTDEHHST BCEX
onepammii I'asnpoma, IToGH IOHATH, KaK MOXHO [OCTHYH HAWJIYUIIErO PEe3yJIbTaTa IpH
T€X XK€ KaNWTaJIOBJIOXECHHIX; B HEM NPHBOAITCI NPHMEDH, NOOTBEPXIAIONIAE
HaCTOATEJIbHYIO NoTpeGHOCTE B GoJiee achdeKTHBHOM 000pYIOBaHHH i 00CCICICHIS
AaHHEIMH B PEJIGHOM BPEMEHH C IEJIbIO YJIyWIICHAS YIPaBJICHAS ra30BbIMH NOTOKAMH
H NOTOKAaMH [ACHEXKHHIX CPEACTB, a TaKXeE IJI1 OCYUICCTBJICHHS OoJiee TOYHBIX
M3MEpeHHi BO BCeX NEPefaTOYHEIX MyHKT2X CHCTEMHL. B HEM DOApOoGHO OMICHIBAIOTCS
OPeHMYIIECTBA CTAHOAPTH3AlMM HOBOrO OO0OpYIOBaHHS, HCHOJIB3YeMOH I
00lIecHCTEMHOl COBMECTHMOCTH CPEOCTB NONNEPXKHA H YIPOLICHHST OCYILECTBJICHHS
3aMeHBl H TeXOOCJyXUBaHUS y3JI0B M arperaToB. Tagas CTAaHOApPTH3ALWd MOJIKHA,
HallpUMEpP, OXBATHIBATL HOBOE KOMIIPECCOPHOEC OOOPYHOBaHME I YJTyYIICHHS
nokasaTesell MO HAJEeXXHOCTH H N[O 3aTpaTaM Ha TexoOcjIyXuBaHue, a TakKXe IO

HesagrcaMoe BCCIIEI0OBaEEe BO3MOXEOCTER pexorcTpvREnEE ECT Poccrr - 28 w
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example by wider sales contract flexibility, perhaps by installing more system interconnections, by
regional pricing incentives, and by greater use of storage, so as to limit maximum peaks in the
EGS capacity requirements.

On new investment the economic emphasis should first be on improved utilization of existing
assets, including applying small investments to existing assets to increase their productivity or to
improve their reliability. This can often save or at least postpone the need for substantial new
investment projects which might anyway take time to load fuily, and therefore which could offer
only small initial returns. Until then, time saved is money saved.

Particular issues calling for attention, on which several of the recommended projects are based,
include valve utilization policies to curtail the length of pipe shutdown and venting after a failure;
prior identification of high impact points (locatioris transporting high percentages of total market
supply) in the system so as to progressively take public. measures to reduce the perceived risk at
those points, such as at corridor crossovers and at river and other crossings; the concentration of
compressor units in a single building; where lines are too close to population centres; areas of

permafrost instability or of floating pipe and slope instability. Inadequate pigging capability is

another issue because of in-pipe constraints, as is the general concern over the deterioration of
cathodic protection.

September £, 1995\ kar ~0
X [V -

AY



Kpamioe codepxanue npoexma 3ax uovumesibHozo om+éma
Cenmsbpw 1995 cooa

BeJIMYHHE BpeMeHH mpocTos. Takum o0pa3oM, MpH OCYMIECTBJICHHM 3aKyNOK MOXHO
obecniednTh OOJIee TECHOE COOTBETCTBHE BEIGOpa 00ODYHOBaHMS HPOTrHO3HPYEMEIM
3aTpaTaM Ha JKCIUTyaTalmio M TexoOcayxmpamme. OTdeT DOABEpPraeT COMHEHHIO
OIMPOKO NPHHSATOE B HacTOSIIee BpeMs HcnoJib3oBamme 1420-MM TpyO B CBIsH ¢
CYIIECTBYIOMMMH TPYOHOCTSIMH B CHAOXEHHH BCTIOMOraTEeJIBHBIM 00OPYAOBaHAEM IS
TpyGOnpoBoRoB ¥ OOCIyXMBaHMM TEXHHKHM IS TPyO Takoro aguamerpa. B GoJee
o0uINX TepMHEAaX, B HEM IOSYEPKHBAETCS BaXHOCTD NIEPEMEILCHNST ICHTPa BEMAHAT B
OTHOIICHHAN 00eCcIeYeHHs HaJeKHOCTH CHCTEMBEI IIPH OCYHIECTBJICHHN PEKOHCTPYKIHH C
NONNCPXaHAI JOPOrOCTOSIINX BHICOKMX YpOBHefl H30HTOYHOCTH OOOpYHOB2HHS Ha
obecniegenne ropasgo Gosiee BEICOKOH MHIMBHOYa/IbHOA HAAEXHOCTH KOMIIOHEHT
obopynoBaHus, KaK 3TO HMEET MECTO Ha 3amage. OTO B NpUHOENE MOXET
OQHOBPEMCHHO 00ecnewMTh JKOHOMHIO Ha KANWTAJIGHEIX 3aTPaTaX HAa pPE3cPBHOM
06opyaoBaHAM X NOBHICHTH NPOMYCKHYI0 CHOCOGHOCTH CHCTEMEL I'asmpoM Takxe
OOXeH B OydymeM NHTaTbCS CTHEMYJHMPOBaTh PHHOYHBIA CHpoc, HAmpHMED,
NIOCPECTBOM YBEJIMYEHMS THOKOCTH KOHTPaKTOB Ha KYIUIO-OPOJaXy, BO3MOXHO,
IOyTeM  yCTAaHOBJIEHMS  [ONOJIEMTEJIBHBIX BHYTPHCHCTEMHEIX  cBsizefl, myTem
PETHOHAJILHBIX HEHOBBIX CTHUMYJIOB H IOyTeM 0OoJiee MMHMPOKOro WCHOJIh30BaHAL

ra3oXpaHWMII [OJI5 OrpaHHYCHHY IMHKOBEIX 3HayeHWil TpeOyemoil mnpomycxHO#
cnocoorocTr ECT.

Ilpn ocymecTBNCHEH HOBHIX HHBECTHIHMHA BHMMAaHWE B 00JIACTH JKOHOMMKH JOJIKHO
oOpamiaTecs B NEPBYI0 OdYepeqb Ha YJIyGOICHHE MCIOJB30BAHH CYIIESCTBYIOMIHX
aKTHBOB, BKJIOUAs OIPHMCHCHEE HeOOJIBIINX HHBSCTHAIMI B CYIIECTBYIONIME YCTAHOBKH
[J19 NOBHIICHHY HX NPOHU3BOAUTE/ILHOCTH WIH HAJEXHOCTH. JTO YacTO HO3BOJIIET
OTKa3aThCS OT NOTPEOHOCTH B 3HAYHTE IBHEIX HOBHIX HHBECTHIMOHHEIX IOPOEKTaX,
KOTOpHiE B JHOOOM cilydae moTpeGoBanM Ol BpemeHH 11 oOecredeHHd MOJHOH
3arpy3KH, 4, TaKuM 00pazoM, cMorymM Obl o0ecHeYnTh JIHIb HEOOJIbINHE HadaJsIbHEIE
OpHOBIIM, WM, mo KpafiEefi Mepe, OTCPOYHTh TaKHWe OPOEKTH. A 1o TOH HOpH
BEII'DBIII BO BPEMEHH 03HAa9aeT BHIATPHIII B ACHbIaX.

KoskperHbie Bompockl, TpeGyiolipe BHEMAaHHS, H3 KOTODEIX HCXOOIT HECKOJIBKO
PEKOMEHOOBAHHHX NPOESKTOB, BEKJIOYAIOT [OJIATHKY HCIOJIb30BaHHE KpaHOB MU
COKpalleHdS BPEMEHH OTKIOYCHHA TpyGONpOBOAOB H 00BbeMa BHIODOCOB HOCJIE
aBapuil, yNpeXIaolyl0 HOCHTH(MUKANWIO XU3HEHHO BaXHBHIX TOYEK CHCTEMHl IJIS
OOCTENEHHOro NPHHATHS MEp AJI1 CHEAXCHUS BOCHPDHHAMAEMOIO OOIIECTBEHHOCTHIO
PHCK2 B TaKHX TOYKAX, KaK, HAIpUMEp, NEepeceUcHHs KOPHOODOB H NIEPEXOAH dEpPE3
PEXH, a TaKXXe APYTHE NEpecedcHus, KOTOPHE ABJTIOTCA MECTAMH TPaHCOOPTHPOBKU
3HA9YHTEJIGHOA 9YacTH rasa 11 NOCTABKH Ha DHIHOK, WJIH MECTaMH COCPEHOTOYCHHI
KOMIPECCOPHBIX arperaToB B OOHOM 3[aHHM; HWIH MECTaMH, I'le HATKH ras3ompoBofa
OPOXOAST BOJIMSH OT HACEJICHHBIX MYHKTOB; 00JIACTH HECTAOWJILHOCTH MHOrOJIETHEH
MED3JI0TH WJIH BCIUTHITHSA TPYO H HecTaGHJIBHOCTH CXJIOHOB. Ellle ommoi#l mpoGiemoit
ABJIETC OTCYTCTBHE TpeOyeMol cmocoOHOCTH OPOIYCKa BHYTPHTPYOHBIX YCTDOHCTS,

00ycJI0BJIeHHOE HEPaBHOMPOXOOHON apMaTypoil, a TakXe MNOpobJjieMa YXyOUICHHA
Kad9ecTBa XKaTOMHON 3allliTHL.

4.4  Pyxkosodcmeo

HezaBrcmvoe Accie108aERe BO3MOXKEOCTel pexoBcTpyRnEa ECT Poccar - 20



. F

EGS Reconstruction Study Final Report Summary

4.4 MANAGEMENT

Undoubtedly such concerns will lead to changes in emphasis in the GAZPROM management
structure. Reference has been made to the need for increasing coordination of internal
information on the EGS, which in turn means increasing coordination of management functions
both within the Centre and with the regions. Economic prioritization cannot easily be segregated
between regions, and this in turn will call for increasing importance being paid to the functional
responsibilities over the technical responsibilities. Greater standardization should lead to more
system coordination, and this in turn will need closer management cooperation and increased
information sharing between the Centre and those in the field - which the Study noted did not
appear at present always to be very close.

There is a need for regular post-audits of past investments to ensure that planned performance is
achieved, and if not why not.

Areas of management responsibility which are likely to grow in importance are the marketing
function in all its aspects, such as market strategy, market analysis and intelligence and market
demand control, as well as market forecasting, sales management and gas trading: all of which
will need to be fed backwards in the planning process so that it is market factors which set the
required levels of short term and long term production and transmission capacities. Only then will
the system be properly market and therefore economics driven. Government and public refations
will be increasingly important, particularly in export markets, to satisfy market buyers on the
quality and reliability of their Russian gas supplies, which can only be done by a policy of
openness of information on the EGS.

Quality control is a philosophy that has been getting considerable attention in the West. It is
recognized that whereas corrosion, for example, is a symptom, lack of adequate quality control is
the disease. To be effective, strategy to improve the system should treat the disease that is the

root cause not just the symptoms. This requires a change in management philosophy and a
commitment of resources to benefit firture operations.

The interests of quality control are better served if the owner company is truly separate from the
contractors assigned to carry out the construction work and the inspection companies assigned to
check the quality of the work are truly “third parties” separate from the other two. A version of
this arrangement can be created in the future to suit GAZPROM’s particular needs.

Close attention to environmental performance will become a condition of many loans becoming
available, especially from the international financial institutions.
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Kpamxoe codepxarue npoexma 3axsunouumensrozo omuéma
Cenmasabpy 1995 cooa

HecomuernO, Takue BONPOCH MPHBEOYT K CMEHE aKIEHTOB B CTPYKTYpe PYKOBOACTBA
lasmpoma. Ccpika fgesajlach Ha HeoOXOOAMOCTH YBEJIMYCHAS KOODAHMHAIHMHE BO
pHyTperHeil mHGopmawm mo ECT, 9ro B cBOIO ouepedp oO3Ha9aeT NOBHIIICHHAC
KOOpIWHAIH yIpaBJjieHYecknx (yEKmi kak B IleATpe, TaKk H ¢ perdoEaMm.
OKOHOMHYECKHE NPHOPUTETH HEJIEKO Pasfe)IMTh MEXy PErHOHAMH, a 2TO, B CBOIO
ouepedb, NOTpedyeT NOBHINCHHS pOJM (PYHKIMOHAJBHOH OTBETCTBEHHOCTH IO
CPaBHEHHIO C TEXHHYCCKHMH OO0g3aHHOCTAMH. Bo3pocmas craHmapTHsamms OOJCKHA
IPHUBECTH K YJIyUNICHHIO KOOPAHHAIAA B CHCTEME, a 3TO, B CBOKO O04Yepeb, HOTpedyeT
GoJsice TecHOM HHTErpamuH OPraHM3alMOHHOIO COTPYNHMYECTBA H HH(MOPMAIHOHHOIO
B3auMoOIeHCTBHA MeXay lIeHTpOM H pernoHaJIGHHIMHE OpraHW3anUiIME, KOTODHE, KaK
MOK23aJI0 HCCIIEI0BaHue, B HACTOAIIEE BpeMs HE BCeryia SIBJITIOTCH TAKOBBIMH.

MMmeercs noTpeSHOCTE B pEry/IIpHEIX HHCHEKIHSIX pEe3yJIbTATOB CHEJIAHHBIX B
IPONLIOM HHBECTHIMI NJI1 NPOBEpKH NOCTHXCHAA 3alUIaHHPOBAHHBEIX HOKasaresefi
BEISCHEHHS IIPHYNMH HENOCTHXXEHHAS.

OGJslacTAMH yUpaBJIEHYECKOHl OTBETCTBEHHOCTH, 3HAUCHHE KOTOPHX, BEDOSTHO,
BO3DacTET, ABJINIOTCS (YHKIMS MapKCTHHIa BO BCEX €€ acleKTaX, TaKHX, Kak
PHIHOYHAS CTPaTerdsd, aHAJMM3, H3YUCHHES PHHKA H YNPAaBJICHHE PHIHOYHBIM CIPOCOM, a
TaKXe¢ MPOrHO3HPOBaHWE DHIHKA, OPraHH3alHd TOProB H TOProBJI ra3oM - BCE OHH
AOJXHH OYAyT HCHOJIB30BAaTECS B Opolecce IUIAHADOBAHWT TaKHM 00pasoM, ITOOHI
HMEHHO PHIHOYHEIC (DaKTOpH ycTaHABJIHBAJIM TpeOyeMEle YPOBHH NoKasaTesicll NoOkrH
A IOPOHYCKHOH CIHOCOOHOCTH Ha OJIMXHIOW H JAJIGHIOK NEepCnekTmBy. Jlmmme Torma
cacTeMa OydeT OOJ/IKHEIM 00Opa3oM YNpaBJISTECS DHIHKOM, a, CJIEAOBAaTEJIBHO,
3xoHOMEKOA. BospacTer BaXHOCTh CBA3¢#l C IPaBHTEJIBCTBOM H OOIIECTBEHHOCTEHIO,
0COOcHHO Ha JKCIIOPTHBIX DHIHKAX, AJI9 YHOOBJICTBODEHHS DHIHOUYHHIX HOKymaTejedl B
OTHOIICHHH Ka4eCTBa M HaJeXHOCTH HX POCCHICKNMX HNOCTABINWKOB rasa, 9T0 MOXKET
OHITH JOCTHIHYTO JIHIIE ¢ IOMOINBIO HOJIMTHKY OTKphiTocTH HHGopmanmy no ECT.

PexomennoBano paspa0oTaTh NOJMTHKY B OOJIACTH YHpaBJIeHHMS KadeCTBOM X
0e30macHOCTH Ha IPOH3BOICTEE.

Korrposms xKagecTBa - 310 Hnocodud, KOTOPo#i yaesgeTcd 3HAYUTEIbHOS BHAMAaHACS
Ha 3anmape. IlpmsHaHo, 9To B TO BpeMd, KaK KODPO3HS, HANpHMED, SIBISETCT
cHMOTOMOM 60JIe3HH, TO HEJOCTATOK aACKBATHOrO KOHTPOJISI KAYECTBa - 3TO 0OJIC3Hb.
HAna Toro, 91068 OBITH 3 DEKTHBHOH, CTpaTerns YCWICHHSI CHCTEMEI JOJIXHA JIEIHTD
camy GoJIe3Hb, T.c. IPAYNHY BJICHHS, 2 HE €ro CHMIITOMBL. 3TO TpeOyeT H3MECHEHHT B
drstocodun ynpasienns (MEHEIXKMEHTA) H B HAOPABJICHHH PECYPCOB IS HOJTYIECHAT
B OyIyIIEM COOTBETCTBYIOMHAX BHITOLI.

WHTepecrl KOHTPOJII KadecTBa Jiydile oOOecHedeHbl, €CJii KOMIAaHUI-BJIAfCJICH
HCHCTBUTEJIBHO OTHAEJICHA OT NOOPSAYAKOB, [NpEeAHASHAUCHHBIX  BHIIOJHATD
CTPOHTEJIbHEIC PaGOTH, H €CJIM KOMIIAHWH, 3aHATHE UHCTICKIMCH 1 IpoBepKoii Ka4ecTsa
paGoThl, OEHCTBHTE/IGHO SABJIMIOTCS "TpeThell CTOpOHOA" IO OTHOINCHAIO K IBYM
BHIIICYNIOMAHYTEHIM. B Oymymem MoXxeT -ObTh pa3paboTaH BaphaHT TaKuX
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EGS Reconstruction Study Final Report Summary

GAZPROM has informed the Western Consultants that they have recently developed and are
implementing an Environmental Policy' in compliance with International Standards. The
establishment of this corporate policy is considered to be of great value. It is recommended also
to develop such corporate policies on Quality and Safety/Health.

 RAO GAPROM policy in the field of environmentai protection, dated April 14, 1995 and Basic Rules of the
ecological monitoring on RAO GAPROM s facilities dated June 8, 1995.
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Kpamxoe codepxanue npoexma 3axniouumenbHOZ0 omuéma
Cenmsbpe 1995 cooa

B3aHUMOOTHOINCHNH, yuuThiBarolmi cnemmduaeckue ocobenHocTn I'asnpoma.

Cepresnoe BHMMaHMe K ydery BospeficTBua obnbexToB ECT Ha okpyxaromyio cpemy
CTaHET YCJIOBHEM IIPCHOCTABJCHHS MHOIHX 32iiMOB, 0COOEHHO CO CTOPOHH
MEXIYHAPOAHHX (DMHAHCOBHIX OpraHHM3alyi.

PAO "Tasnmpom" mpomscdopmmpoBas 3amafHbIX KOHCYJIETAHTOB, WTO €r0 NpaBJICHHS
HENaBEO IpHHSJI0O M NPUCTYIIUI0O K OCYIIECTBJICHHIO KOHICOIMH 0O 3ammTe
OKpyXalomel# NpUpOAHOR CpefEl, OTBeYalollc#l COBPEMEHHBIM MeEXIyHaPOIHBIM
crammapraM . PaspaGotka arofi mommmkm PAO '"Tasmpom” paccmaTpHBaeTcs
3anaHEIMK KOHCYJIBTAHTaMH KaXK Ipe3BHYAaifHO BaXHbI Iar.

1 IomaTeka Poccriickoro akaorepEOro obmecrsa "'asmpoM” B 00/1aCTR OXPalH OKpyXaromei
cpenH (moctanobsienne PAQ "Taszmpom” or 14 ampena 1995 r. N029)
2. OcHOBEHIE HOJIOKEHRS TPOR3BOICTBERHOrO 3K0JIOTAYECKOro MOEETOPHERTa Ha ofbekTax PAO

"Tasmpom” (oT 8 monsa 1995r1.)

Heserae nioe gorgeno = p RAMOS "ROCT# neworeTpveT w FCT Poccrn -
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