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DEPARTMENT OF STATE
AGENCY I'OR INTERNALIONAL DEVELOPMENT
Washington, D.C, 20523

UNCLASSIFIED

ATID=ILC/P=5T9
June 12, 1967

MEMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE
SUBJECT: Pakistan: SCARP IV

Attached are revised and renumbered pages to be inserted
in Lhe subject Capital Assistance Paper,

The recommendations for authcrization of a loan in an
amount not to exceed $10,700,000 to the President of the Government
of Palkistun to assist in financing the foreign exchange costs of
zoods and services required for the installation and electrifi-
cation of approximately 1062 tubewells in the Upper Chenab Unit
of the Upper Rechna Doab region of Vest Pakistan were discussed
at a meeting of the Develcpment Loz Staff Committee on Friday,
June 2, 1967,

Rachel C, Rogers
Assistant Secretary
Development Loan Committee

Attachments: (Revised June 12, 1967)
Project Analysis, pp. 37, 4O and L8
Froject Analysis, renumbered pp. Ll, L2, L3 and Lk
(NOTE: Page L1 was deleted,)

Freviously Distributed: liay 26, 1967
summary and Recommendabions
Project Analysis
ANNEZLES T=IIT

UNCLASSIFIED
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. large tracts of new lands that can be developed cheanly 1 riga~
tion.  Thus West Pokisban has only ene major means of inc%easlng ultural

production: iIntensificabtlion of cropplng of presently-iry

To increase {ood production, bhe following measures are reguire

i. TIncreasing the harvested

2. Increasing the amount of
3. Controlling the water-table depth;
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‘Bénefits are ﬂ]CUJdL‘d to Jﬁcluﬁﬂ
gnq full deVGlopment PLUu (“yo"'cu 8

A?:‘first nnd sacond. DoneFIL cash flows nlu“
ted water are colculabed as the:Leru and four

l-+

‘3. Bene @/C st Ratlos and Tnbernal Rabte of Reburn

s

- The benefit/cost ratios resulting from the four alternative
- cakculabions of benefiit are summarized ag follows: :

Alternative Benei'lt/Cost
1. Additional wabter and droinage only 2.4/1

3
[

; water, dralnage and
AT . N N - N 1 By /1
LiLL e “]_Opluullt i, LA

3. Additional wabter and dralnage

plus exported water . 2,0/1L
L, Lonal waber, drainage
“ull development plus exported
~ k.3/1

Fiai-

The true DU;‘L;U/COnt rablo lles gowmeowiere bebwoeen Phese values, :
the benefits Ffrom full agricultural development are autribuuea

to the avellability of sufficlient watewr,

ot
LRSS SRV

rabte of return lg calculabted for the alternatives

Aliernative
- - . ] - - 2 . Ant
L.  Additiomal waler and dralnage only 22%

2. Addéitional waber, drainage and full
developuent ' 27%

2 sets forth the detalled calculabtion of these Figures.:

Private Tubewell Development

‘The question of private versug pul**c tubgwelL aeveloamcn+ has
ngcn considersble publlclty and is regarded in gome ¢ Udrue s aS & ma;
;,ln a.ca ledl«bC‘ICP envL;onmpnt, it 1s generally f ;
anoula,nOu JOpLdCP pr¢vato inVC tmcnt" nc GOPiln itsrr
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;ﬁTubewelIS'in thiS,Unit‘wjl& e “ﬂuli cd 4o r°pmacc'aﬁgﬁg,
"238'OOO'A Fool canal water prorLcl *c"“ro" ares, ‘i%h

;unlavorach bupplivs. “Problems. of Amplc and coxdi

- ﬂlS—lQpl&CEmDnb sehene MLbu pLLVJtL Wwells ¥ ’OMLQ be dLL The=on
cult if not dmpossible. ' I e

'Lnew.ml“mw,1nm1hﬂdmm*um?5“b€ine; Goax
approach belng considered by the G‘P;fand'itsf,

N, A I. D, atron*Jy'quonrtp this approach-

eserib ing the History of the Loan Af?mLth'Oﬂ

@ aximize the role of private tubewells in SCARP IV, The conditlons
_exbant in Lho Upper Chenab Unit, described in this section, however, point t
the wisdom of public development of” the projech area and bhis decision arneczs
consistent with the strategy Tor publlic-privabte development outlined in the:

Third Plan document, Cons GQUGDLLy, the private tubewell question is not egardca> :
lgsue-1in the project area to be financed from this Loan., :

The henelit/cont and internal. rate of retburn analyses stify the
project from an economi standpoint, %Wnile economic bened d undoubtedly
resuLt from private tubewell development of the area, the onditions

i in the Upper Chenab Unit and the additlonal benefits to be derived

ron the export of water Justify A.I.D. support of this projectjln,uae yU0L¢C
secton .
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, The time schedule prevared il Calmh 3
oonthe 'o.LLowm; page. inaicat ”\;h,cw wering, procurement and

'COHSLruculon of the project will také about three years from the date -
a-loan agreement is signed, I the loan is aubhorized in
it should be possible to execute a loc r ,
Project completbion should L1~n he 7 Le by Decenwer 1970. A schedule
ror disbursenent is sel Torlh in Section VI. ’ o

I

1 agreement within the next quarter.
W

Be L C’:IKJT:Im NG SIWVICES

The project fuduLhJ]LLy wAG } plhe
Colorado. The firm has made similar studies
i revious SCAHPs and has prevared the designs and
and supervigsed construction. It is expected that th

operate in a similar capacity on the SCARP 1v areas ( ing
contract with VAPDA prior studies were carried out under funds provided
oy AID lo oans No. 391-H-009 and 391-H-107 for general investigat

and CCHS:~U ng services. The costs for the preparations of das
ifications and for supervision of construction for this
are to be provided from funds made avallable under this loan.

Preparation of designg,
ngtruction for the power Gyabﬁ" 3
' been done througn a variety of

was SCARP 1I-A to Commonwealtn ASSOCiabGS of dJackson,
Contracts are handled by the Power Wing of WAPDA wio
1

nished the consultant with personncel for carrying out the work.:

mentioned in Section IV, timesly exccubtion
off prior SCAKPs has bJen a problom,
consulting services contract with Cor
until 1l months after the loan agreement we
aithough the loan agrecemsnt was sig i
services of an ”jbburLLLC3U=OU const

a 1Lt nas not.yet
been fing’ined. This topic will be fully discussed with WAPDA durln
the course of nepoltiatious on the loan agroement, aﬂd satis facbﬁry
deadlines for siguaing the congulting services contracty  for

‘slectrification will be prescribed as a conditlon pr”bCQbh bo
whe loan, WAPDA will be ncotified of this in a t;mcky manner. Lo
oucourarﬂiunem to cxp001t their hengLdlenu VLLn_an elecbrlf"
consul dnbs.,[, o B R e
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The following convenants will be in

Borrower o review
that rates for sale
cased income of users and that DJddetu urh

financed from this loan can cover thcir operating costs and am
thelr capital cost out of rcevenues earned by the pTOJUCboa

beling

2. DBorrower to ensure that adzquate training programs exist within
tne agenclies of the West Pakistan provincial gox,rnmenb so vnat the operaving
agency that is agsigned the responsgibliiy of operating the project financed
by this loan will have sufficient, weli~trained personnel capable of handling

L

C!

il aspects of the operation of the project.




Ao THPACT OF U, 8. BCOROMY

The initionl. eiffect of b
indusbery for equip 11L and bransport
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DEPARTMENT OF STATE
AGENCY FOR INTERNATIONAL DEVELOPMENT
Washington, D.C. 20523

UNCLASSIFIED

AID=DLC/P=579
May 26, 1967

MEMORANDUM FOR THE DEVELOPMENT LOAN COMMITTEE

SUBJECT: Pakistan: SCARP IV

Attached for your review are the recommendations for
authovization of a loan in an amount not to exceed $1.0,700,000
to the President of the Government of Pakistan to assist in
firnancing the forelgn exchange costs of goods and services
required for the installation and electrification of approximately

1062 tubewells in the Upper Chenadb Unit of the Upper Rechna Doab
region of West Pakistan.

This loan proposal is scheduled for consideration by

the Development Loan Staff Committee at a meeting on Friday,
June 2, 1967,

Rachel G. Rogers
Assistant Secretary
Development Loan Committee

Attachmentss
Summary and Recommendations

Project Analysis
ANBEXES I-ITI

UNCLASSLFIED
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~ ,7u) Kot Adu Unlu— .

, e Thlo unlt of 400 000 acros occupien the noruhweSu p
ofzhower'Lnal Doab It is Dlwnnaa to construct hrs tunevell in-the urea.

= .S progect 15 presently under: construction and is being Sy nanced unaer i

';1& Aoan of D M. 27 million Ffrom heut GermanJ : .

b) Alﬂnur bli

: - This unit occuples the lower DO““ion of tne Lower:Thal
Doab ‘and has 400,000 acres witn 500 tubewells planned.  This unit is .
cr contract to Yugoslavis and is being financed as part oif its . barter
agreement, - : s

c) Thl?' Unlt

7. Salinity Control and Reclamation Project IV(SCARP IV)

r—k

located in the Upper Rechna Doab. It the specliic 7
oan paper and the verilous aspects of Lae projec' are s
all in Sectlon IV. -

. A summary of the SCARPs to date with significant information on the mumber
of tubewells, acreage sevved, sources of financing, status, etc., is contained

in Teble 1 on the followlng page.

ion of the Third Five Year Plan {1965/66 to 1§
e the availability of water st head of water-c
eet (MAF) annually by additional (1) river dlve:
ubewell supplies of 1i MAF; and (3) private tubewe

I
'(\i £

il

1.3 83U
To meet these targets WAPDA has planned 12,000 tubewells in £
the electrification of 40,000 private uuoewells. “Financing th

TIOZ] equired Rs. 104 crores for civil works and Rs. 54 crores Tor el .
Tication in the SCARPs. Recently the Economic Councll has reduced these '
to 83.9 crores and 30 crores respectively. With the reduced hudget MAQ“A :

now plans installation of 9,000 tubewells of which 7,855 will be electrified i s
To accomplish the SCARP electrification WAPDA plans totransfer 10 crores from: & i
the 15,7 crores village electrification budget to the SCARP DICﬁraV" Thr:uvh g
coordination of the rural elecur' fication plans (SCARPs, v1llages and,prlvaue
tubewells) 1t is expected that 5,000 private tabewells w1¢l be elcb ilica ,'=;'
with the rcualning .7 ¢ro re f the Vlllage plan.r "




TABLE I

PERTINENT DATA FOR EXISTING SALINITY CONTROL & RECLAMATION PROJECTS =

s e, s " o 2 4 om0 0 ki O o T o o i 0 o e T S o o B o i 0 e 2 b S i e kO 0 . o i ot - S e 0 s B O e o S S B O S e e 0 O

‘ External Foreign @~ ~ iy :
‘Gross ‘No. of Finance Cost Local‘ Total
Area Tubewells Commencement Completion From Eq. Rs. - Rupees. . “Eq,,Ra.

e, s e St Bl W O B U T L > bt o i . e o e W T S Y N M B W WO ¥ e e e Sl B e e S i e s P e A e S S A e A S A e D e T M T G 06 0 R O P Y A O M W e S, S 408 WO o S

ﬁm‘m Dais (SCARP 1)

(A11 values in milliop R\ipéés“)‘j““?i“

West Germany 7.18
KFW-Loan E

- 1,200,000 1796 April 1569 Nov. 1962 U.S. AID  L2.19 51.95 oly. 1k
"Under Contract 101 30.21 927

WAPDA/WASID 782 3.89 25,59 29.L8

Apptt. Features & Duties 0,00 6.54 6.5h . .

Adnﬂ.nistrat:.on & Engineering 8.09 10.55 18.6L - -
163 Oct. 1962 July 1963 Yugoslavia = L4.98 1.59 | ‘]5‘.’5'7 _;Coanpletgd
138 Sept. 196L Nov. 1965 WAPDA's own .50 1.81 2,313 Comple‘bed
213 Apr. 196l May 1960 Yugoslavia  5.27 1.88 10.15°
88L dJan. 1964 Apr. 1967 .U.S. AID-, 22.00 20.50 L2.50"

‘ Loan 055 : ‘

542 June 1965 - Yugoslavia = 13.51 14.27 : 2‘7“.‘7‘8‘ e ndervay.
523 June 1966 - . 2291

i e o i 20 e o o o - Wm0 i O s St e e S e T e . e e e 3 e B S et kO i o e L 2 B 4 - O A 4 e S e O R A B, St e O o, e A s i o, i .

‘SCARP II and III flgurns do not include Administration and Engineering Cost.

ermanent equ:.pment :mstalled in Mona tubewells came under A.I.D. {formerly I.C.A. ) loan,.

Data does not includé "ele‘cﬁﬁfica"ti‘dtz‘}._
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TABLHE?Z

Drainage, Heclamatlon and Tubewells

Construction Programme as per Revised Plan Allocation.
(Completed Tubewells) ‘

C. A. SCHEDULE OF CONSTRUCTIONS Plans Total

Million  Total . “Area:
Project Acres T/Wells Pre-Plan 65/66 66/67 67/68 68/69 69/70 T/Wells (Million
‘ : Acres)’
1 SCAHP [ Chaj Doab 1.9 2500 300 380 720 300 Su0 300 2200 1.60
e SCARP IIT Lower Thal 1.0 1550 - - 5,0 500 510 - 1550 1.00
‘3 . SQAH_P“ IV Upper Hechna Ly 3273 - - 300 500 500 LOU 1700 9.90
”L;HLVSCARP V Iower Hechna 1.k 2300 - - - - 500 60U 1100 0,67
5. schﬂf VI Bahawalpur 0.82 1400 - - - - 100 500 600 0.35
6. SAR VIT Bari T 1.03 1600 - - - - - 200 200 0.13
7. SGA® Knairpur 0.32 568 - - 200 328 - - 565 0.32
 ‘$; SCARP‘La:kana Shikarpur 0.58  Drains - - - - - - Drains 0.58
V“S“GA;‘t‘l?“tto‘hri North 0.70 1500 - - - - 500 600 1100 0.51
“‘S‘(‘iA‘H“."P‘:ﬂoh‘r‘-i“Squth 0.60 1600 - - - - - - - -
- TOTAL:  10.15 16291 300 380 1800 1628 2610 2600 9018 |




TABLE 3

Tubewell Energization Programme

~No. SCHEDULE OF TUBEWELL COMMISSIONING FL XA N ‘I' g T i L
i P roject %;W/Iells Pre Plan 65,66 66/67 67/68 68/69 69/70 ’,Iubewells Area(Mi.lhon)
SCARP II Chaj Doab 2500 163 138 463 637 600 499 2337 | 1 s
- “‘SCARP III Lower Thal 1550 - - - 500 500 550 1550 1 oo{
SCARP IV Upper Rechna 3273 - - - 300 100 700 oo 0.77" e
SCARP V Lower Rechna 2300 - - - - 300 600 1900 i oss o
““““‘S“‘C‘A?tzl"‘jﬁ“Bah‘am‘élpur 1400 -- - - - - 200 200 - o 012 G
SCARPVII Bari I 1600 - - - - - - N .

‘scmp Kha::.rpur 568 - - 80 188 -
SCARP Rohn North 1500 - - - - 300

SCARP thn South 1600 - - - - -

16291 163 138 543 1925 2100 3149




TABLE L

DRAINAGE RECLAMATICN AND TUBEWELLS
ANNUAL CAPITAL CUTLAY AS PER REVISED PLAN ALLOCATION

No. Anmual Expenditure ‘ ‘ G g
Project of Pre-Plan © .. Plan Total -
‘ T/wells 65/66  66/67 67/68 68/69 69/70 ‘ B
 SCARP I Chaj Doab 2500 63,47 .2 2.5 ®3 P02y 1607
'SCARP TIT Lower Thal 1550 10,0k 5.8 1.0 b6.7  25.0 - 185
. ‘-:“i§CARP IV Upper Rechna 3273 5.10 1.3 23.k 30.0 35.0 50.7 0.l E
T ‘éCAHP V Lower Rechna 2300 - - - 20.7 32.0 Lol 102.1
. SCARP VI Bahawalpur 1400 - - - ~ 1h.7 L5.3 60,0
\ E SGARP VII Bari I 1600 - - - - 6.5 13.0 195
| SCARP :Khai‘rpur 568 21.63 i7.1 35,5 60.0 - - ‘ 112.{3’
‘ SGARP Larkana, Shikarpur Drains 2.71 3.0 6.0 11.1 - - 20,1
SCARPRohm North 1800 - 9.1 . 39.6 L9.0 97T
‘:“");“"“"‘S‘Q‘.ARP‘:R‘oh:i South 1009 - - - 7.5 7.5
e TOTL: 10255 B%L 133 2129 1878 A2 BRI
Foreign Exchange 0.2 k2.5 73.0 7.0  93.0 o oe8g.r

Internal 52.2 90,9  139.9  116.8  149.6 sl




TABLE - 5
Tubewell Electrification
Arnual Capital Outlay

No. Annual Expenditure T ,:;_, w
Froject T/e11s Pre~Plan  oo/e6  e6/67  67/68  68/69  69/70 Flen Totalilo
S]cgmfn Chaj Doab 2500 8.19 1.4 [2.0  25.5 30.0  15.0 ‘113.‘9‘\
“ SCARP TIT Lower Thal 1550 2.30 - 12.5  30.0  30.0 5.0 775
o "scAian IV Upper Rechna 3273 3.19 - 9.5 20.5 25.0 20.0 75.0
. 'SCABP ¥ Tover Rechna 2300 - - - - 20.0  30.0 50.0
" SOARP VI Bahswalpur 1400 - - - - - 15.0 15.0
.. . SCRAP VII Bari I 1600 - - - - - - o
SCARP Khairpur 568 - 0.3 5.7 15.6 - - 21.6
SCARP Rohri North 1500 - - - - 20.0  30.0 5000
: SCA_RPRohrl South 1600 - - - - - - e
AT TOTAL 13.68 1.7 69.7 91.6  125.0 115.0 “‘1;0‘3.‘0_@ | ‘
Foreign Exchange - 23.2 30.5 “”13;133;6 ‘ ‘ fﬂf"?V
Internal 1.7 46.5 61.1 | -
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©391-H-069 - 5,600,000 G L Consultants
391-1-072° ' o nery Pool Orgen
391~H-088 - 5 O Machinery Pool Orga
391-H-107 6,000,000 - General i G
R : Consulting Services (II) =
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e

(1v) Benefits are caleculated to include additional water, drainage
and full development plus exported watexr.

The first and second benefit cash flows plus $800,000 per annum foxr
exported water are calculated as the third and fourth alternative. Table -1
summarizes the data used in calculating benefits realized from current condi~
lons with additional water and drainage, and fubure condltions efter full
development.

3. Benefit/Cost Ratlos and Internal Rate of Return

The benefit/cost ratios resulting from the four alternative
calculations of beneflt are summarlized as follows:

Alternative Benefit/Cost

1. Addftional water and drainage only 2.h/1

2. Additionsl water, drainage and
full development L.1/1

3. Additlounal water and drainage
plus exported water 2.6/1.

4., Additional water, drainage
and full development plus exported
water L.3/1

The true benefit/cost ratio lies somewhere between these values, depending on
what part of the benefilits from full agricultural development are attributed
to the avallability of sufficlent water.

Internal rate of return ls calculated for the alternatives without
exported water,

Alternative Internal Rate of Return

1. Additional water and drainage only 22%

2. Additional water, dralnage and full
development - 27%

Exhibit 2 sets forth the detailed calculation of these figures.

L, Private Tubewell Development

The question of private versus public tubewell development has been
iven conslderable publlcity and is regarded in some quarters as a major
ssue, In a capltale-scarce environment, it i1s generally felt public funds
should not replace private Iinvestment. The GOP in its revised Third Plan



TABLE

CROFS, ACREAGES, CRUP YIRIDS, AND NET RETURN TO YAND AND FAMILY LABOR FCR CURRENT AND FUTURE

™

Crop Current Future vith Current, Future with Project Future with rull rroject leveldyemni

Harvested  Project Har—  Unit Net Unit Net Return kaber Reglamation & it ¥Yield Net Unit Net Return

Acres vested Acres  Yield Returm  {Thousands Drainare (Mds.) Return {Thousands
(ds.)/ (Rs.,) of ke.) Unit Yield Unit Net Net Return (Rs.) of Rs.)

(Mds.) Return (Thousands of
‘ (Rs.) Rs.) '
Rice 2/ 216,623 177,845 20 113 24,472 22 163 28,989 35 268 47,662
Sugar Cane 2,069 16,801 30 - 3% - 385 33 113 5,289 75 585 27,379
Cotton 19,369 56,162 ¢ 3 58 7 56 3,145 15 195 10,952
Maige 12,703 34,767 12 59 749 13 95 3,303 30 24 73440
Millets 18,052 3L,767 7 - 11 - 199 7 10 3487 15 88 3,059
Fooder 2,395 £1,5%8 - 145 3,102 - 175 14,274 - 2r7 22,59
Wheat 177,845 <5€5739 1 3 534 1 36 95243 30 276 70,860
Pulses 6,017 47,470 10 41 247 11 81 3,845 20 233 11,061
Oilseeds 8,023 32,092 6 25 201 6 51 1,637 15 232 7445
Berseen 76,784 117,073 - 350 26,874 - 415 48,556 - L28 50,0717
Vegatables 4,680 26, 7ul & 436 2,040 - 541 14,469 - 578 15;458
Fruit 1,337 95560 - 690 923 - 813 7,610 - 1,061 9,931
Juice 5,349 2,395 - - 11 - 59 - 18 385 - L9 1,048
Sub-Total 592,266 U 713 58,563 141,093 281, 966
Less:

Government Share of Fertilizer Costs L2s &5 27,997
Government Share of Plant Protection Costs 287 394 5,656
Canal Water Charges 3/ - 2,693 2,693
Net Value {thousands of Rupee3) 57,851 137,361 248,620

Notes: 1/ One mound (M) = £2.3 1bs.
2/ Unit valtes on basis of paddy
Current cenal walor cllarges included in production costs for current situation; not
included in preduction costs for fuilure situvations, but deducted from sub-total net return on basis of current
total canal water charges.
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~ COMPARISON UF L aO0LCTRYD PhAL Lu.aX. oF ) G BIATIAG CAPARILITY
-
)

WATER 7EAR ENDING T T. 1907 (LN MEGAWATTS) THRITIT 1
NORTH ZONE oct  Nov  Dec  Jan  Fen  Mar  gpr  May  June July dug  Sep
Peak Pumping Load 150 106 90 137 132 162 102 133 153 143 137 178
Peak Base Load 392 395 410 430 430 418 42% 455 465 465 475 478
Total Peak Load Z4F 501 5C0 567 562 877 £37 588 618 608 612 653
Hydro Capability
Canal Plants 68 59 49 5F £2 34 g2 86 84 84 84 84
Warsax 100 100 100 100 100 100 160 160 160 160 160 1680
Mangla 0 ¢ 0 0 0 0 0 0 0 237 264 263
Tarbela 0 0 o e O 0 0 0 0 0 0 0
Total 168 159 149 iEE 152 184 252 246 244 431 08 £12
Hydro Plant Maintenance 0 0 0 0 0 0 Q 0 0 0 0 0
Available Hydro Capability 168 159 149 158 152 184 252 246 244 481 508 =12
Hydro Transfer Capability . 0 ¢ o] C 3 0 0 o] 0 0 0 0]
Thermal Requirement 377 342 351 212 410 3¢z 28F 342 374 127 104 141
Thermel Capaclty 287 287 287 287 287 257 287 350 413 Z13 413 413
Thermal Plant HMaintenance 0 0 0 0 0 0 0 ¢ 63 53 63 0
Availlable Thermal Capacity i 287 287 287 287 287 287 287 380 350 350 350 413
Total Available Cepacity 455 446 436 442 439 471 529 596 594 831 853 92=
Capacity Reserve—N.Zone - 90 - &5 - 84 -125 -123 -106 2 8 -~ 24 223 24 272
_]'_/'Ihermal Transfer Capacity S.Zone 9 - 23 32 38 % &9 £r 41 £2 L7 46 1
SOUTH ZONE(EZCLUDING KARACHI)
Peak Pumping Load 18 i3 12 2 12 9 2 4 3 8 z
Peak Base Load 48 45 48 29 50 50 51 51 52 £3 24 533
Total Peak Load 63 6¢ 60 £8 62 59 53 53 56 51 62 57 FEx
Thermal Capacity 72 72 72 96 96 108 108 108 108 108 108 108 ~ EF
Thermal Plant Maintenance 0 25 o) 0 o 0 0 14 0 0 0 0 SEE
Available Thermal Capacity 72 47 72 o6 96 103 108 94 108 108 108 108 - 3o
Capacity Reserve s ~-13 12 38 31 49 55 41 52 a7 46 51 S""?
- 2/Bydrotransfer Capacity-N.Zone ¢ 0 0 ] ] 0 0 G 0 0 o] 0 S 9
: 0

“1/‘1‘heoret1cal only. Ne transmission interconmection exists between North and Socuth Zones,




CPARISON OF PRCJECTED PEAK 7.OADS AND CERERATING CAPABILITY
WATER YEAR EMDING SEPT, 1868 ({IN MAWAT:TS) .WIB‘IT 1
NORTH ZGNE et Noy  Dec  Jan  Feb  Mar  Apr  May  June July Aug  Sep
Peak Pumping Load 2n9 157 122 166 171 212 106 145 185 165 182 221
Peak Base Load 455 450 460 475 475 455 485 500 S10 510 525 528
Tectal Peak Load 664 L 582 641 646 667 591 645 695 875 687 746
Hydro Capability
Canal Plants 74 66 56 55 63 71 84 86 84 84 84 84
Warsak 100 100 100 100 100 100 160 160 160 160 160 160
Mangis 258 237 218 200 175 137 219 260 290 350 385 404 -
Tarbela 0 0 ] 0 o 0 0 0 o} 0 I\ o]
Total 432 403 374 385 338 308 463 506 534 594 629 648
Hydro Plant Maintenance 0 o 0 0 0 a 0 ¢ o] 6] o o
Avzilable Hydro Capability 432 403 374 38¢ 338 308 463 506 534 594 629 648
Hydro Transfer Capabllity 0 c 0 0 0 0 0 0 (o) 0 o o
Thermal Requirement -32 204 208 286 308 359 128 139 161 81 5 98
Thermal Capacity 413 413 413 425 440 454 4168 468 468 468 468 468
Thermal Plant Maintenance 63 63 63 0 0 0 29 29 63 63 63 26
Avallable Thermal Capacity 350 350 350 425 440 454 439 439 405 405 405 442
Total Availlable Capacity 782 753 724 780 778 762 902 945 939 993 1034 1550
Capacity Reserve-—N, Zone ’ 118 146 142 13% 132 a5 311 300 244 324 347 344
.I./Thermal Transfer Capacity S.Zone - 11 1 31 27 37 54 88 58 75 72 73 81
SOUTH ZONE{EXCLUDING KARACHI)
Peak Pumpling Load 30 23 18 21 25 21 2 2 13 15 13 3
Peak Base Load 59 56 5% Go 60 61 €61 63 63 64 65 67
Total Peak Load 89 79 77 81 85 82 63 65 76 79 78 70
Thermal Capacity 208 108 108 108 122 136 151 151 151 151 151 151
Thermal Plant Maintenance 30 28 o (V] 0 o 0 28 -0 0 0 0
Availliable Thermal Capacity- 78 80 108 108 122 136 151 123 151 151 151 151 .j
Capacity Reserve - 11 1 31 27 37 54 88 58 75 72 73 81 :
1/mydro Transfer Capacity-N.Zone 0 0 0 o o 0 o 0 0 0 0 0

1/heoretical only. No transmissicn intercommection exists between Forth and South Zones,

-2 -




COMPARISON OF PROGJECTED PEAK LOADS AND GENEPATING CAPABILIY

WATER YEAR ENDING SEPT. 1968 (IN MEGAWATTS) EXiTRIT 3

NORTH ZONE | Qct  Nov  Dec  Jai Feb  Mar  Aipr  May  Jume  July  Aug  Sep
Pezk Pumping Load 268 207 156 156 216 263 113 1587 207 197 153 264
Peak Base Load 48 495 508 gt 568 548 870 5945 610 610 625 625
Total Pesk Load 753 702 561 701 781 800 633 732 517 507 318 839
Hyd+ro Capability

Canal Plants o4 33 16 ce 87 5 ae 84 3% S5 84 34
Warsak 100 100 100 160 100 00 160 160 160 180 160 160
Mangla 256 341 228 200 263 280 237 334 200 LET. £12 536
Tarbela ] 0 0 0 o ¢ 0 0 0 0 0 0
Total =70 204 A7 SEE %20 122 w38 878 644% 701 756 720
Hydro Plant Maintenance 0 113 0 100 0 0 0 0 n 0 0 ' o
Available Hydro Capability 270 391 AT 35 220 222 %88 £78 6441 701 756 720
Hydro Transfer Capability 0 0 0 0 0 G 0 0 0 0 0 0
Thermal Requirement 152 311 127 06 261 376 188 174 173 106 62 102
Thermal Capacity 158 268 168 53 HetH pcH 163 468 468 783 468 482
Thermal Plant Maintenance 63 €2 &3 o N 0 2 29 3 gz 63 286
Available Thermal Capacity SOE 405 <085 et 188 180 137 <39 408 oy 408 442
Total Avallable Capaciily g7°% 726 215 oo uae SOh 224 1017 1049 1108 1161 1222
Capacity Reserve—-N. Zone 222 91 2138 37 167 : 271 265 232 202 343 333
l/iﬁermal Transfer Capacity S.Zone 10 26 32 T 0 £ 7z s 56 ) 81 54
SOUTH ZONWE(EXCLUDING KARACHI)
Peak Pumping Load <0 29 24 22 25 28 2 A S 11 1%
Peak Base Load 71 68 70 72 73 72 78 7E 76 73 79 8o
Total Peak Load’ 111 37 94 94 98 Y 77 79 85 ce 80 37
Thermal Capacity 181 151 151 11 151 151 181 1231 181 181 181 1531
Therunal Plant Muintenance 30 28 28 Q 0 0 0 28 0 C o} 0
Avallable Thermal Capacity o 121 123 126 151 151 151 1F1 123 131 181 151 151
Capacity Reserve 19 26 32 57 53 £3 74 44 66 62 61 64
}/Hydro Transfer Capacity—-N.Zone 0 0 0 0 0 0 0 0 O 0 9] 0

}/fheoretical only. No transmission interconnection exists between North and South Zonus.
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COMPARISON OF PROJLCIED PEAK LGADS AND GE*ZRATING CAPABILITY
WATER YEAR ENDING SEPT, 1970 {(I{ MEGAWATTS)

]

‘SrEInT 1

NORTH ZORE et Nov  Dec  Jan  Feb  Mar = Apr  May  Junc  July  Aug  Sep
Peak Pumping Load 327 263 136 226 261 314 120 169 244 224 219 307
Peak Basc Load 500 590 600 640 640 616 650 671 690 6§90 705 705
Total Peak Load 207 353 706 366 901 930 770 840 934 914 924 1012
Hydro Capability

Canal Plants 52 72 12 23 66 32 886 84 84 G4 34 84
Warsak 100 100 100 100 100 100 160 160 160 160 160 160
Mangla B1E 474 136 400 350 2419 237 334 398 487 512 671
Tarbela 0 0 0 0 0 0 0 O ] 0 0 o
Total 597 646 576 FaD 516 431 483 578 642 701 756 91%
Hydro Plant Maintcnanc: 0 116 109 100 0 C 0 0 ] 0 0] 4]
Available Hydro Capability 687 530 46¢ 248 516 431 483 578 642 701 756 91F
Hydro Transfer Capability’ 0 0 0 0 0 0 0 0. 0 0 0 0
Thermal Requirxement’ 210 323 317 213 358 Ll no7 262 292 212 158 97
Thermai Capacity 271 471 471 4T a471 17 471 471 471 471 471 471
Thermal Plant Maintenance 63 63 53 ° ( ¢ 29 29 63 62 63 26
Available Thermal Capacity il 103 408 Ty 471 211 442 442 408 203 4083 44E
Total Availlablc Capacity 1105 938 77 217 937 5C2 025 1020 1050 1102 1164 1360
Capacity Reservc~N., Zonc 168 ne 21 i 313 - 22 18E 180 116 19¢ 240 348
E.Thermal Transfer Capacity S.7%onc - © 12 5 225 223 212 281 2183 242 239 229 2236

SOUTH ZONE(EXCLUDING KARACHI)

Peak Pumping Load 52 37 34 22 33 38 2 8 9 195 19 °
Peak Base Load 36 82 95 22 93 o 26 97 98 100 101 104
Total Peak Load ‘ 139 119 129 121 126 130 (28] 103 107 110 120 113
Thermal Capacity 159 159 159 349 348 349 348 349 348 349 349 348
Thermal Plant Maintenancce 20 28 25 0 0 0 o} 28 0 0 0 0
Available Thermal Capacity 129 131 132 349 349 349 349 321 349 34¢ 349 3429
apacity Reserve - 9 12 5 228 223 21¢ 251 218 242 239 223 236

-l Hydro Transfer Capacity-N.Zonc O 0 0 0 4] G 0 [¢] 0 ¢] 0 [4]

l/fheoretical only. No transmission interconnection exists between North and South Zones.



CHMARLBON OF PRUIHCTED PTAK LOALS /O GRLERAGTINT CAPALTLILY

WATIT YEAR EIDIIG SERV. 1071 (IN YUGANATIS. ERUITIT 1
NORTHE ZONE Cet Wov Dee Jun el Maw Apr May ﬁ?ﬂi July Aug 3ep
Peak Pumping Load 386 314 216 200 304 233 125 179 279 249 243 348
Peak Base Load 350 635 862 77 717 590 725 754 77" 774 750 73C
Total Peak Load 1066 969 198 a7 1021 INEZ 881 933 033 1c23 1033 1138
Hydrc Capability
Canal Plancts e 70 w7 o il 21 &6 84 34 e 34 24
Warszak 190 160 ele) 100 100 1¢0 150 160 160 16¢ 160 16C
Mangla €48 591 ges 501, A 68 351 50¢ 296 €c 770 30¢
Tarbelia ¢ 0] 0 G O 0 ) a0 C 0 0 D
Total f2¢ 736 312 755 4 e 506 744 34C 822 1014 1050
Hydro Plant Maintenance 0 11 10¢ 100 v 2 0 0 0 2 0 0
A7ailable Hydro Copabililty 02D 640 703 CaG 57 S olsle 7544 240 20 1014 1089
Hydro TrarsZcer Capabilicy 0 9! G o o i C 0 0 C 0 o
Thermal Requiroment 237 301 LS 22 i { 280 13¢ 212 or 19 oo
Thermal Capacity 271 S 371 QA Do e e 191 171 460 <80 4580
Therral Plant Maintonan:c 63 53 62 0 L ' 27 25 83 8z 53 28
Available Thermal Capac *ty 400 309 RIeiy s DU S 42 442 403 357 387 434
Total Available Capactii. 1237 1C5€ 1111 MR 1340 10U o422 1106 1240 132¢ 1411 1484
Capacity Reserve~-N.Zonoc 171 27 213 LG e -l 191 283 135 302 378 346
a/Thermal Transfer Cawpacity 8.%one 140 16% 172 A 166 156 236 200 220 216 202 217
SOUTH ZONE(EXCLU' NG KARACHI)
Peak Pumping Load 69 47 43 It 4R 3 g 16 10 30 13
Peak Base Load 110 10% 106 07 107 110 112 113 118 117 112
Total Peak Load 179 1R2 152 148 150 113 121 129 133 147 132
Thermal Capacity 349 349 348 259 348 34¢ 349 349 34¢ 349 348
Thermal Plant Maintenance 30 28 28 ¢ O O 283 0 8 0 o]
Available Thermal Capacity 319 321 324 3:1¢ 319 349 321 349 349 349 346
Capacity Reserve 120 169 172 204 199 236 200 220 216 202 217
i/ﬁydro Transfer Capacity~N.Zone 0 0 0 n b o ¢ 0 0 o} o} o)

l/fheoretical only. No transmission interconnection exists between North and South Zones.




CTOITARIZTH CF FROJUTIED © AT LOADS AND TTHERATIV S CATAPTLITY

WRTTER VRN WDING 3T, 1072 (T METATUATTS) EEHIBIT I
NORTT ZCNT cor NOV  DEC JAN FEB MAR LER MAY JUIE JULY L5 SER
Faak Fumin~y Long 443 363 24¢ 244 7 3532 12¢ 102 314 284 283 388
Poak 2acz Long 738 745 162 £00 ann 770 810 240 260 £60 £80 £80
Total FPa2k Load 1179 1102 1006 1044 1107 1132 238 132 1174 1144 1163 1268
Eydro Zapa2hility
Canal Flantis 82 66 55 G3 48 72 24 g4 g4 84 84 84
Wa-sak and Jomel 170 170 170 170 170 170 270 310 310 31 310 310
Man~la 772 710 GR= 601 7326 359 370 500 596 504 769 &ne
T-rhzla 0 0 0 0 0 0 0 0 0 0 o - (o)
Teteal 1024 a4e o0 £34 744 611 0a 004 990 1072 1163 1200
Hydro Plant Maintancnesz 0 118 1no 35 35 0 0 4] 0 0 0 0
Availanhle Ywdro Carabtility pa2a2 820 771 509 o0 611 704 a4 iy 1072 1163 1200
Tydro Troncfaer Tepnhility 0 0 0 0 0 0 0 0 o 0 ¢ 0
Th2rmal Requiromsant 15F 280 235 145 39r Re1 234 132 184 85 0 68
Tharmal Zorancity 756 4sa 186 2156 286 56 56 156 4256 456 4526 4545
Th-rmal Flent oz in* »nance 33 53 63 0 0 0 29 29 G3 3 63 26
Availe™lzs Thernel Zavoc’ty 313 303 3903 455 454 454 a27 az7 393 393 393 430
Total Avzilanle Crrarity 1417 1221 1154 1185 11565 bakein 1131 1321 1303 1471 1556 1630
Capacity Reseorve=l’ Zoure 232 113 158 i1 58 ~R 193 200 206 327 393 362
Thermal Trancfar Canncty 3 . Zone 110 132 141 60 350 3T flels] 361 288 225 372 376
SCTTT 20T (TYXTLULINT TR
Feak Pumin~ Load o2 67 57 8¢ 66 71 4 & 28 28 35 25
Peaak Base Los- 127 i2» 128 121 123 124 126 126 12¢ 131 132 135
Total 2?22k vozd 209 1£9 123 179 179 195 130 150 156 158 167 160
Tharmal Ceranity 349 349 349 K130 539 536G 530 539 539 539 539 539
Therme21 Plant Yaingznance 30 28 25 o] 0 ¢] 0 28 95 a5 0 0
Available Thermal T-anacity 313 321 32 539 =39 ~39 539 511 444 444 539 529
Capacity Rzr-arve "10 130 141 360 350 344 409 361 288 285 372 379
Hydrotr=ncf2r Jaracity—MN_Zcne 0 o o] 0 0 0 0 0 0 o} 0 0




COMELRITCTY OF TROITTUED Y IAV LOADS (D VIMINRINT YR ATILITY

TITIB VILROMDINT TEET 1q72 (IF 1 1TTTUATTR) SERIZIT 1
NCRE 7737 ooT NC it Jon FZB PR /TR MAY Jus JULY LUz SEP

LT3R 73T

Tvdro to Lo-gd 1024 o2l 771 Gn0 00 611 704 £941 240 1077 1163 1200

Tharm~1l to Lo~d 364 cie e 824 =07 716 364 2ee 340 228 157 22¢
Totzl Toarl To~d 1308 1207 1igo P03 12946 1327 1068 11¢e2 1330 1303 1330 1428
Tydre Thanhility 1n24 844 £ro 034 747 511 704 00g nop 1078 1163 1200
Tharmnl Ta-pcitv £035 Cos o058 nes nes Ans 98 a25 n6s5 995 a5 395
Total Trrabitity 1e2n 1771 15085 1029 1732 1306 1600 1ce 12¢8 2073 2158 2195
Flent M=2in%au-neoe 3 200 117 175 35 0 27 57 1se ise 43 26
Total Aveilzhle Cawelility 1736 1542 1400 1674 17 1567~ 1570 1832 1e27 1015 2007 2169
Carmeity Raceorve-"1"T" Svstam 340 245 2717 <71 08 270 502 550 497 512 765 741
-7 -




NCITY ZIN3 9:2
Foa) Pumin= Load 510
P22k Tz Loag £20
Total Feak Loag 133C
Tydro Camability
Canal Plantc ce
Warsal): znd Sorna? 205
Mantla 774
Terizia 0
To%al 10590
Zydro FPlen* ¥-~in“a2ranco 0
Avoilanle Hydro Canzility 1059
Hydro Tronsfar Ca-ahility o
Therm2l ReCairenmart 271
Tharmal Terarity 436
Tharm=al P1l>nt ! ~inten?ncz 53
fv=2ilable Theormal o ecity 303
Totnl Aveil-%le Cepacity 1452
Caracity Reserve—I.d(nz 122
Tharmal Troncfar Tanacity 277
ZCUTE ZOMT (YCLULIVMT 1 7T
F27k Pumpin= Load ot
Fa-k 3rre L-=24 1an
Total T2k Lengd 232
Tharmel Loancity 530
Therntl Float M=iatarance 3
Rv2il-vl2 Thermal Cara ity 50O
Crpasity Rroorve 277
Hydratrrnsfar Cepacity-I.Zone ¢

CTMEARITCN OF TT0JTTTAD TV LCADS “ND O FENTRATINT CAFARIT

N
417
3%
1247

77
13C
21s
532

e}
<

511
206

"IIROYIAR TNDING CEPT

bE7
272
€50
1172

51
205
655

oLl
107

o2

320
]
63
373
1195
73
306

JAM

2ez
oo
1172

%5
205
503

853
135
71¢C

284
456

456
1174

330

1073 (IV YITAVATTS

AR

455

o
LOaN

1315

(o]

th 2
WO
D Mo D

539
391

[ETRV RS2 S

)
MAY
219

1149

33
147
1¢0
£39

28
511
331

I“Y

EXHIBIT §
364 317 337 439
958 058 0g0 280
1319 1272 1317 1410
24 o4 g4 84
345 345 345 345
596 675 769 06
o 0 ) 0
1025 1112 1178 1235
0 o} 0 0
1025 1114 119¢ 1235
0 o 0 0
204 1s¢ 112 1e¢
456 =6 456 256
63 63 63 26
393 303 393 430
1418 1507 1591 1665
99 235 274 246
260 255 345 347
37 39 42 35
147 150 152 157
184 1c0 194 192
539 539 530 539
a5 95 0 0
444 244 539 539
260 255 345 347
o 0



COMT/NI30N ©% TROJICTID "SAT LOADS AMD TIRATING 707 NEILITY

METIR VINR WDING TT T, 1973 (IN 1 INLUATTT) EXEIZI

IMTI™A™ID 1T ey - DEC J 738 AR PR LY Jus JULY AUZ ZEP
Zydrs to Lora 100 03 02 718 740 247 737 920 1025 111 1198 1235
Thamol ta Lond =03 s s2p ar3 771 ool 273 400 478 347 313 376
Total Pk Loso 1=32 1072 133% 13l 1=11 1€3g  11% 1320 1503 1451 1£11 1611
Tydre Trantiliiy 1n=a o7s N1 053 77= 647 737 920 1025 1112 119¢ 1235
Thowmal Troocity nnz oo non oS ans 208 a5 ans ~nE nos 295 oy
Total Temanility 2087 170 1605 1A 1770 1642 1732 1924 2020 2100 2193 22%
Fl-at Vrintanencs a3 500 167 135 35 0 20 57 152 1s¢ 63 26
Total Avai’~"lz Jananility 1051 177 17ca 1713 1738 1842 1703 1067 1062 1081 2130 2204
Capacity 2ararve~INT Syctem 300 200 370 332 24 104 £13 30 359 400 519 503



Ty s
DO EA IS

OF vRCJITTID VALY LD D ATPEIRATIN T TIPABILITY

cmaR i TOING I, 1074 (I¥ T e UITIT L
TVRTT 2R ocTn Y DET JI2 FiB AR fER UryY JUI'S JULY LU TEE
Farb Tumin~ Lond 580 410 217 314 zal 403 150 240 308 340 o £7G
Tarv Eece Load o1n gk ~an A Ann nee 1ren 1rar o 17 1 1
Totrl Ferk Lo=g 1eAe 17 1237 14 1431 1ds0 1ase A 1408 1218 127" 1567
Trdrs Srnability
Trna2l Tliento £n an g1 an 2L 73 o2 oL jal fat o4 2%
“eysal ond Sowel onE or s pre e or s onE s 328 225 345 325
Yirn s 774 T 555 63 526 270 30 50 %) 205 700 ona :
T=rYeln ~ ~ n ~ A ~ ~ ~ ~ - n r
T4l 1n8™ N74 a1 oR2 775 nL7 737 029 128 1114 112T 1235
Tydro Tlart limintensnc? ~ 110 1 13% 38 A o n n o e <
Avnilonle “vdro Tenatility 1~=n &6 o2 71 70 T 737 a2n 1028 1114 110 1235
Tydro Trenofar Crpahility g ~ ~ ~ ~ ~ a 2 ~ n - 2
Therm~l Azquirzhe s 52° 135 BR6 ant 771 425 351 [2aor 32 272 331
T - . 225 e A5 4EA £ e 456 565 Rl 456 e 3
Tharmal Cap ’c“t] 5 / ) S £ 3 S 5 ; -
Tharmal Plont MAintenTncee 12 533 13 " ~ ~ 27 PAN 33 52 2 26
Iy=~il=le Tharm~1 Zeoecity 3 272 73 15} L55 154 4227 427 373 373 373 430
Tot~1l Avail~ala Crrncity iara 12an 1105 1174 N6 103 17 13=6 1017 1577 1501 1675
Con=eity Rasar =i JZoue -1 =12~ 22 130 -235 ~335 5 70 -=47 21 121 o0 !
Tharmal Tr-nofar Coneciiy 253 272 204 S 202 KAl 3C7 xC 33° 233 228 o322
SCUTT 20T (T LUDINMT AASCARORR Y |
P2~k Pumin~ Load N3 2 (Q 77 o 70 1r 32 21 &2 47 an
Pasl 3nse Lond 163 157 160 157 150 a0 152 155 168 169 172 177
Tat~1 P2~k Loid 256 239 230 234 247 239 172 2c3 o7 211 219 217
Th>mnl Copacity 83" 537 a3n 530 £39 =30 £37 =30 =30 =30 53¢ 53¢
T iy = as
Thﬁrrﬂ'vl Pi~nt “f2intznance » 28 25 N n o o 2¢ 0 03 OF 0
f.*]"il'm':)l'v Therm~l T nE clty ks 511 514 530 839 s37 £39 511 539 d44 444 530
C"‘ ‘hr‘ltv Roar arve 783 322

272 2C 25 202 300
N 8]

6]
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~
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W
o)
]
\*]
2N

5
o
~
>
o !
5
D
>

v-ryd.,:)b..-n...pﬂ. Tonyn city-N. Zonz

- 1N -




COMPARIZTI OF TRCJICTED ~3TAY LCADT AND ZINIRATING CAFARILITY

VIPTIR OVEAR MDINCG YT, 1974 (37 MRSAUATTS) EXHIBIT 1

INTRGRNTED IVIT ¢z My P JAM FEF IAR AFR MAY  JWNE JULY  ADE 3E
Tvdro to Load 1rs0 56 o2 710 740 647 737 029 1025 1114 1190 1235
Therm~l €2 Loag GRE 751 G665 £20 938 1030 594 554 547 513 491 s84¢
Tetal Pazk Load 1724 1617 1467 1530 1678 1677 1331 14¢£3 1672 1527 132 1723
Zydre Cezpahility 1050 74 o1 053 775 6547 737 0929 1725 1114 1102 1235
- Tharw=1 Crpnacity 095 008 nas 905 cn5 00§ 995 205 Q95 9es aas 295
Total Tapability 2~ 5 1779 1™6 tafaty 1770 1042 1732 1924 2020 2179 2193 2230
Plant Meintenenan 03 207 107 135 35 a 26 57 63 158 150 26
Totzl Aveilablas Coprbility 1981 1770 1719 1713 1735 1642 173 1087 1n57 1051 2138 2204
Capacity Reseorva-INT 3ystom 237 1.3 242 175 57 -35 372 304 2rs 324 326 421




CCMPIRISCN CF FRCJECTED FRAY LOADS “MD SENERATING CATARILITY

WATTR VEAR ENDING SEET, 1075 (IM MIGAUATTS) TRYHIBIT 1
NCRTS ZCNT acT NOv DEZ JAN FEB NAR AFR MAY JUMNT JULY LUs CEP
Feak Pumin~ Lond 576 514 336 336 459 521 168 268 460 384 454 560
Peak Base Load 1015 1035 1070 1050 1050 1010 1060 1100 1130 1130 1150 1150
Total Faak Load 1641 1349 1406 1336 1509 1531 122¢ 1368 1590 1514 1604 1710
Hydro Cepability
Zanal Plants 79 59 49 55 52 84 78 24 24 84 84 84
Warsak and Gomal 205 205 205 205 205 205 05 345 345 345 345 345
Man~la 774 710 655 603 526 369 350 500 596 685 769 ;6
Trrbela 0 0 0 0 0 0 ) 0 208 386 402 - 404
Total 1058 574 090 863 723 G50 733 920 1323 1500 1600 1639
Hydro Plsnt Maintenar : 12¢ 118 109 135 35 o 0 0 0 o} 0 0
Av=ilanle Tydro Canability 30 856 aon 728 T48 G5¢ 733 029 12323 1500 1600 1539
Hydro Trrnsfor Topebilitw e 0 0 o] 0 0 0 0 0 C c o
Thammal Requirsment 711 603 605 658 761 273 495, 439 267 14 4 71
Thermal Capacity 458 456 186 456 456 456 456 256 456 456 456 456
Thermal Plant Mointeianc2 63 63 63 C 0 o] 29 29 G3 63 63 26
Available Thermal Copacity 323 303 393 456 456 456 427 427 393 302 393 430
Tot2l Avnilavie Capacity 1323 1249 1193 1184 1204 1114 1160 1356 1716 1893 1993 2069
Capacity Resarve-M,Zene -21¢ -300 -213 ~202 -305 -217 -58 ~-12 126 379 320 359
Tharmal Transfzr Cenacity S,.Zcome 207 246 258 292 283 270 348 286 215 200 202 203
SQUTH 2ZCNT (EXTLUDING XKARATI)

- Peak Pumpinz Lozd 29 89 "6 71 77 20 12 40 a3 a5 29 42
| Paak Base Load 1e3 176 ien 175 179 1gn 182 185 186 190 103 199
" Total Perk Lond 282 265 256 247 256 260 194 225 229 235 242 241

© . Thermal Crpacity 530 539 539 539 530 539 530 539 539 539 539 5390
Thermal Plant Mcintanance &y 28 25 0 o o 0 2¢ 95 05 5 95

. fvailable Tharmal Cezpacity 509 511 514 539 539 539 539 511 444 2444 244 444
. Capacity Resorve 227 246 258 292 283 279 345 286 215 209 202 203
Hydrotrangfar Cavocity-N,Zcne o] o 0 0 o 0 0 o] 0 0 0 0
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TTITRATTED SVITS

Yydro to Lozd

Thernal to Load

Total Pack Load

Eydro Covability

Thermel Cavnacity

Total Cepadhility

Plant M-~irtanance

Total Availchl~ Crpability
Canacity Ricerve-INT Jystom

coT

a3n
an3g
1923
v
falal
2083
221
1032

SCMPSRICSC CF P

NCV

e85
95C
1c14

974

998
1960
29
1760

—E L

WrTER
DIC
=

{T(’\
862
1672
o
005
1004
117
1707
45

~
v
<
)

JITNED

728
M5
1533
63
1913
1052
135
1723
o0

748
1017
1765

703

995
177¢

33
1743
=22

T wiY LCMD™ /MD

MAR

G658
1133
1791

465¢

995
16353

n
1653
-13C
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T

—

)

- JERITINT SAELRILITY
‘R OTMDIVT 3TET. 197¢ (I MEFIATTI)

NER

hy

733
5890
1422
733
095
1722
20
1699
277

hra
S

929
664

Juiz

1323
456
1819
1327
ons
2318
158
21isn
341

JULY

isn”
240
1749
1577
S9E
2495
15¢C
2337

see

lt,l

1639
312
1051
1639
998

2634

121
2513
562




ACIT “RIACH OF TROTTCTED TTNF LONT D T IS SOEARILITY

wrowmn VAR TIMDINT 3EET, 1675 (1 PREAIATTY)

MoRTT 20 et nev DIt Pl ot AR LR Ay JUME JULY LUs
Pon¥ Fumin~ lond €02 347 3a7 366 502 577 173 37 525 220 524 636
T a-tr Pagn Load 1~ 7" Mlalan 1110 17 1170 1120 1100 123 1260 1260 1290, 1290
Total T2~k Lomd 1762 1730 1477 1536 1672 1707 1363 1537 17905 1600 1014 1926
Bigdinre] Cranigilisy :
Crnnl Tl-ntn o4 5 53 53 40 93 81 ca os o4 o4 2
Uarank ~nd Jownl irE on= el ons 205 25 s 345 345 345 345 345
Mon~1n 774 710 REE 63 526 361 350 5rn 506 505 759 A
Tahsle 273 =71 524 a2 @G k) 206 340 =05 770 g0 07
Tot~1 1470 1547 1447 1343 1108 a73 1r22 1277 1520 1004 1092 2042
'ydro Tl-nt V-intanonc> 120 g 27 275 35 a n 0 n o n 0
Av~ilabla Tudro Coreaility 1331 12.3C 1156 1nac 1150 073 1722 1277 1620 1004 1000 2042
Tydre Trrnsfor ComebIilltr s n ~ n ~ 8 o 0 o ong 104 116
Thorm~1 Raquizamant Azl any 321 aoe 522 734 341 260 165 n o o
Therm~1l Sowrelty cen S5 456 255 56 56 Y 156 156 456 486 436
Thermel Plont Maintoncac? €3 33 A3 n n n 20 20 53 53 53 26
Lwaii~nla Thomanl Tom-city 303 373 kIt 284 2EG 256 427 227 303 203 303 43
Tot~1 Mm-hﬂ« Manncity " 1764 1521 1849 1504 1606 1479 1440 1704 2013 2277 2301 2472
Cronelty Ranarvo~-l . Zone -0 - 72 ~32 -GG -2.7¢ o8 167 22¢ 507 577 5485
Tharr~1 Tronr?:r Tnocity 3.Zor> 20 237 200 272 27¢ 287 332 256 227 224 221 212
Aogny ZOMI (EXOLIDING TP TTI
P anl Tumin~ Loré ol 7c &3 72 GO 74 4 49 ) 3 7 5
Pank Brze Lom N5 115 101 15 115 100 n3 206 212 212 216 221
Tot-~1 Pk Low{ 200 274 254 267 263 272 07 255 217 220 223 226
Thormnl Croreity 530 s3n =30 530 530 530 =30 539 £39 530 530 £39
Thermol Fi-nt M-int mence 2 28 25 n o n 0 28 05 05 05 05
Ryail~nla Trorme~l Cryacily 530 ] 514 530 530 239 530 511 444 aa4q 404 444
Cap-city Rt orve ) 220 237 250 272 276 257 332 256 227 224 221 210
Uydrotr-ncfar Sroanity-tZre o n 0 0 n ) 0 n 0 204 124 116
- 14 -




ACYDARICON OF T OCJTTOED PE LONDI MDD TTHNTRATING CrPARILITY
WerIR VIAR CEMDINT DI T, 1976 (IN NETUINETT)

INTZ3RATED LTI e RCY DEC I =B MLR AR MLY JUNE JULY LUS =
Twero to Lond 1331 123 1156  lrag 1150 073 1022 1277 1620 12024 1098 2042
Thermal to Lozd 720 575 575 755 758 1006 840 515 302 16 30 110
Total Pen¥ Loac 2051 1013 1731 1003 1935 1079 1570 1792 2002 1900 2037 2152
Hydro Capability 1050 1546 1247 1342 1105 973 1022 1277 1620 1c02 197 2042
Thormal Crpacity 003 a°5 205 905 005 995 095 995 905 005 205 995
Total Capability 2454 2541 2042 233C 210 1060 2017 2272 261% 2¢ 70 2003 3037
P1l~nt M~intenonce 221 300 379 205 35 0 29 57 150 180 150 121
Tot2l Lveilab?z Canability o533 2142 2063 2ra3 2145 1o6e  1l9ce 2215 2457 2721 2035  .2916
Capacity Reserve-INT Syetom 102 220 332 240 210 -11 a1e 423 455 o21 79¢ 764

- 15 -




CONPARISCM r7 " RTJTOTID T2V LCADYT AVD TTIRATIN Y ZAAATILITV

eI VER WDING ST T, 1077 (31T XTI L

METRTT 2N aloey Mo 27 Jny FIP VIR ;TR 1AY JUTs JULY AU 3o
Peak Tumin~ Iond 730 571 365 203 £34 205 Lon 336 567 456 550 &7
Fan) 3mce Lood 1200 120°7 12.43 1330 133 1275 1340 1370 1425 1428 143 1460
To4~1 Tezk Lars 1°3C 1711 1710 1713 1064 1271 1E20 1725 1991 1001 2n1C 2130
Tydro Demehilify

Canal Plon<s s 51 a7 45 a4 78 e o4 o4 o 2 24
“laxca? 212 TGomel onE 278 anE 208 278 2r5 <o 3458 34> 348 345 345
Menrle 773 e GE4 anl =20 337 340 N2 507 305 777 taa B
Trrhals 703 770 ~nn 541 540 e 205 340 50 7% o0l ors
Totz 10ER 1722 1602 1402 1318 1r 8% 1721 1279 1520 1073 1607 2C 35
Tvdro Tlont M-in%-nonce 120 o 2n1 208 35 n r 0 o o n o
Lv~3ilanlaz Tvdrg CentLility 1720 1414 1311 1107 1200 1758 1021 1279 1590 1273 1197 %038
Zydro Trencior O 1’?5.1.1"cy. n o o n n " ~ n ~ a 0 8]
Th-rm=1 Recalraneat 21~ 377 270 £1R =04 ik Ko olaly 44 371 c 21 ~1
Tharmal Srractty =3 B3 =3 453 4E3 253 £3 as3 453 253 ¢53 %53
Tham-~1 Plfn". Feir+anonea A3 "3 33 N n n 20 29 33 33 ~3 26
Avail-"lz Thamai Zourclty 300 kha e 453 253 283 2.4 424 300 3% 3 227
Totrl Lwailrnlz Ceeccity 211¢ ong 1771 10Ep 17323 1EN 1448 1703 orin 2243 2307 2406
Co-acity Racorve-il zon: oo 13 01 ~03 -131 —-333 -75 -23 i g2 362 335
Tharm~l Tr-ncS2r Tyneitv 5. Zon2 147 178 174 113 170 1097 251 146 144 136 133 12¢

SCUTT ZeM2 (CICLUDINT TSR
PanXk Tumrin~ Lond hlale] 1" 02 102 104 102 37 111 39 42 42 an
Fark 3ac2 Lead 220 221 223 219 220 223 226 2209 231 236 239 245
Tot~1l Tack Locd 237 321 315 321 324 325 253 340 270 27¢ 2c1 203
Tharnal Crencity 514 514 514 514 514 14 =14 514 =14 514 514 514

Tharmal Fl-at “¥~4ntancacs 3 20 25 o 0 o o 2¢ 100 100 icr 10C
‘Ayailzbla Tharmal O ~ecity 44 bals! 400 514 514 =14 514 486 414 214 234 414
: Cap«?city Rezarva 147 165 174 103 1 109 251 145 142 136 133 12¢
- Tydrotrarcfar Trnacity-ll,Zonz A 0 0 0 n o] 0 o] f 2 o 0

- 16 -




CCMPARISCN CF FROJRCTED FEAK LOADS AND SEWERATINTG CADARILITY

TTRER VEAR EMDING SEET, 1977 (IN MIGLNTTS) EXJIBIT 1
CINTEGRATTD 3YSTAM cor NOV D¢ JAN F=B MAR LPR MAY JUNE JULY AUG © sZP ;
“Hydre to Load 1720 1414 1311 1107 1280 1055 1021 1279 1620 1873 1997 2039
Thermal to Load 547 felot 614 £37 a8 1141 762 787 G641 2e6 202 377
Total Feak Load 2275 2112 1295 2034 218¢ 2196 17¢3 2066 2251 2159 2299 2416
‘Hydro Capability 1856 1722 1602 1492 1315 1055 1021 1279 1620 1873 1997 2039
‘Tharmal Capacity 967 967 09G7 967 067 0G7 967 067 067 57 967 967
Total Capability 2023 2689 2569 2459 2282 2n22 193¢ 2246 2587 2840 2964 3006
Plant Maintenance 221 390 379 205 35 0 29 57 163 163 163 126
" Total Available Cemabilitv 2602 2290 2100 2164 2247 2022 19590 2189 2424 2677 2801 2880
Cepacity Reserve—IiT Systen 327 17¢ 265 130 59 -174 176 123 163 51¢ 502 464

- 17 -




COMP/ARIGCH OF PROJECTED PRAK LOADS (NI GENRRATING CAFABILITY

.TER YEAR TNDING SRET, 1678 (IN HISAUATTS) EXFI?IT 1 -
NCRTH ZCME OCt ney DEC A FEB MAR APR LY JUNE JULY AUS SEP
Peak Pumpin~ Le=d 7¢3 590 417 435 502 640 192 372 610 504 622 742
T2k B=re Load 1360 1300 1410 1460 1460 1400 1475 1530 1537 1570 1605 1605
Tot=1l Perk Lond 2143 1970 1027 1005 2042 2040 1667 1902 21en 2074 2227 2347
Fydro Copakbility
C-nal Plrntc ag a0 34 34 44 53 03 84 o} ca 54 84
Tarzak ~nd Coral 205 205 205 205 205 205 05 345 345 345 345 345
Man-~la 773 o 554 501 526 367 349 502 597 625 767 806
Tarhzln 703 758 oee ol 676 511 35¢ 436 744 962 1r3 1009
Tot~1 1219 1711 1781 1641 1151 1135 1105 1367 1770 2076 2169 2244
Hydpo P1l-1t ¥-int :nzncae 12¢ caly 201 205 35 o 0 0 0 0 0 0
Avrilable Tydro Czpability 1611 1a03 1200 1346 1416 1136 1in5 1367 1770 2075 2109 2244
Hydro Transfer T=3apvility o 0 n o 0 0 n 0 0 2 o} 0
Tharmz1 equiy amant 252 557 337 540 526 na 562 535 210 0 2¢ 103
Thermel Cr-acity 253 253 253 153 453 253 453 453 153 53 153 453
Tharmal Plant V~inten=nce 63 63 53 n n 0 290 29 63 63 63 26
Avallable Thernrl Janacity 30 300 30N %53 453 453 224 424 370 390 390 427
Total fiveilawlz Topacity 2001 1793 1000 1700 1866 1589 1529 1791 2160 2466 2529 1671
Capacity Rerrve—, Zonz ~62 -177 53 ~6 -173 ~451 ~138 ~111 -20 392 362 324
Thermal Trencfer Tepacity n1 125 142 160 160 173 220 30 104 a5 93 92
3CUTH 27U (WILUDING KARNCTIID
Peak Pumpine Load 130 117 £ n1 109 a0 39 135 27 5z 52 49
Pgak Bee Lozd 253 243 249 215 248 251 255 261 263 267 269 273
Total F=ak Loa? 383 360 347 346 354 341 204 396 310 319 321 322
‘Thzrmal Tapacity 514 514 514 514 514 514 514 514 514 514 514 514
Tharmal #lant Meintonarce s} 2¢ 25 0 0 0 0 28 100 100 100 100
fivailahiz Thermal Capacity as4 204 109 514 514 514 514 488 414 414 414 414
Capacity Reterve ' 101 126 142 168 160 173 220 80 104 95 93 g2
Hydrotrancfer Capacity-N,Zone 0 0 0 0 0 0 0 o 0 2 0 o

- 10 —~




INTEGRNTED SVSTEM

Eydro to Load

Th2rmal to Load

Total Feak Load

Hydro Czpabillity

Thermal Capacity

Total Capability

Plant Maintenance

Total Availablz Capobility
Capacity Reserve—~INT Systa

SOMDARIBCH CF PROJZCTED FEMK 10OADS IND SMTRATING CAPATILITY
VIATER YBLP TNDINZ SEPT, 197¢ (IM METUATTS)

1403
027
2330
1711
Q67
2670
399
2279

DEC

1400
684
2174
1721
067
2742
379
2369
195

JAN

1346
€95
2241
1641
367
2603
295
2313
72

FEB

1416
Sty
23906
1451
367
2418
35
23€3
--13

MAR

1136
1245
2381
1136
967
2103
0
2163
-2%¢

- 10 -

APR

1105
856
1061
1105
967
2072
29
2043
o2

MAY

1267
931
2298
1367
967
2334
57
2277
-21

JUNE

1770

2490
1770
967
2737
163
2574
84

2076
317
2393
2076
267
3043
163
2ge0
487

2199
349
254¢
2159
967
3166

163.

N3
455
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