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1. INTRODUCTION

"In response - to the reqguest of the Government of the
Islamic Republic of Pakistan (hereinafter referred to as
"the Government of Pakistan"), the Government of Japan
decided to conduct the Feasibility Study on the development
of Munda Dam Multipurpose Project (hereinafter referred to
as "the Study") in North West Frontler, in accordance with
the relevant laws and regulations in force in Japan.

Accordlngly, the Japan International Cooperation Aqency
(herelnafter referred to as "“JICA"), the official agency-
. responsible- for the implementatlon of the .technical
cooperation . programmes _of the Government of Japan,, will
undertake -the Study in close cooperation with the
authorltles concerned of the Government of Paklstan.

The present document sets forth the scope of work with
regard to the study.

11, OBJECTIVE OF THE STUDY

The main objective of the Study aims at formulating ‘the
‘optinum plan and -assessing technical, economic, financial
‘andg environmental feasiblllty of .the Project.

NI $COPE OF THE STUDY |
The ‘study will be carrled out in the’ following three(3)

' stages'- : _
1. Prellmlnary InveStlgatlon Stage
2. Detailed Investigation Stage

'3, k Fea51b111ty grade De31qn Study Stage.

" The detalls at the respective stages are itemized as -
follows: .

1. 3Preliminary Investiqation Stage

_The scope of work in this stage c¢overs the follow1nq
works. : .

1) Data Collect1on )

chllectlon and review of all exlstlng data, reports
and other relevant lnformation on the: pro;ect

2) Site Reconnaissance
Site ' reconnaissance from  the view point of

topography,geoloqy, hydrology, agriculture, environment
and soclio economic aspects. . .

7
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3}

4)

:5)

6)

7y

Electric Power Survey

a.  Review and analysis of relevant information
on ¢growth of power consumption, forecasts of
energy and peak demand, characteristics of

power consumption pattern, etc., in the
systen. ‘
b. Review and analysis of power system expansion

programme ' including - those of transmission
line and substation in the system.

Water Supply System Survey

a. Review: and -analysis of relevant information
on growth of agricultural . development,
forecasts of irrigation water regquirements,
characteristics = of irrigation water
consumption pattern, etc., including any
other water usage in the water supply systen.

b. Review and analysis of the agricultural

expansion programme with including those of

' " 'irrigation intakes and canals’ including any

other water usage in the water supply systen
~and- the downstream civil canals of - Munda
Headworks. R \ T _
Flood Control Survey

a. Review and analysis of relevant information
on flood damages to the downstream areas.

b. . Estimation of the probable flood ‘damages in

monetary amount to ‘obtain the benefit of
flood cohtrOl?byithe'project. ‘ I

Preliminary optimization of the Scheme .

Ca. Review of ‘theIJexisting proposal of the

development scheme.

b.  Formulation of alternative development of the
development schemes ' and their. comparative
. studies to select the .optimum development

- plan on the Munda Dan Site, N

* Plan of Detailed Investigation
: . L |

Preparation of the detailed investigation plan
including environmental -and. agricultural studies
based on the optimum development &scheme derived
from above studies. :

&
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XI. Detailed Investigation Stage

Based on the result of the studzes in the Prelimlnary
Investigation stage, the detailed field’ investigatlon works
and their analysis will be carried out for the selected
site(s) as mentioned below:

(1) Topcgraphic survey

A

b

Aerial 'ﬁhoto 'taking “and ' photogrammetric
-mapping ' :

Supplemental qround survey & mapping for “the
-sites of the main structure components such
as dam and _.spillway, intake, surgetank,
penstock route, powerhouse, tailrace, quarry
site, irrigation facllltaes etc.

(2) Geologlcal Investlgatzon and Material Tests

a'

f.

.g.

Geological reconnalssance of the project‘arér
~including identification of guarry site,
“ borrow pit site, for rock, concrete aggregate

.and core materials.

" Seismic prospecting'at3the-sites of dam and

other .major  structure 'components such as
penstock route, power house, quarry site,:
etc. : o i : :

‘Test boring éhdfipéfméability.-tests at the
. sites of dam ' and other ma;br structure

components such as surgetank,: penstock route,

_ powerhouse, quarry site; etc.
'-Test plttlng at the borrow plt 51te

'_Excavatlon of - exploratory adits’ at the dam
- site.

Physxcal tests of samples 1nclud1ng
construction materials

_Data collection-of historical seismicity.

(3) ' Hydrological SQrVéy

=

bi

-

Establishment of river water level gauglng
"stations -

‘Observation of fi#er'water level, ralnfall
.and meteoroclogical records including
irrlgation water usage.

@)
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o Measurement of. sedimentation and river
discharge. )

da. Hydrological study and analysis including
water allocation for irrigation.

.(4) Environmental Survey

a. -Investigation of houses, roads, land
utilization, and various rights to be
compensated in the project area including
land resumption and resettlement.

b, - . Investiqation . of environmental . - aspects
. "including socio economic and ' ecological
surveys in® the project area. '

111, Feasibil:ty grade Design Study Stage

Based on .the result of the studies in the Pre11minary
Investigation = and - Detailed Investigation Stages, the
feasibility-grade design - and  assessment of  technical,
economic and financial, and environmental viabllity will be:
carried out for the Project, as mentioned beloi:

(1) - Layout de31gn and 0ptim1zation

é. ~ Simulation study of reservo1r operatlon :‘.“t:.-r."~
) dam . sites, dam height and ‘dam types 'of
alternatlves. y . - SR

3b Optimization ff[the5 Proje¢t,, with  site
~selaction for ‘'dam  and major structurae
components including irxiqatlon canals.

'i;yc;', Systemwwidei optimization of the. roject.f
' ‘ includlnq development timing based on  the -
latest -load forecast of the system. WAPDA’s
Generation Expansxon Proyramme and Power
System Expansxon ‘Programnme. .

4. Layout - design Lof “the major  structure
. components with their optimization including’
turbines, generators’ and transmission 11ne
. _ ~and irrigation canals. :
(2)"Feasibility grade design _’

" a. Technical design of all structure. components.

- irrigation' canals and relevant transmission
‘lines at the feasiblility grade’level.

: b}- Preparation_of relevant -drawvings,

.%‘/
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, €. . Preparation of bill of quanﬁities at thne
feasibility grade level. '

(3) Construction method and time schedule

a. . Study of the construction method of the
structure conponents with temporary
facilities, aspecially for the ' river

~ diversion routine because of huge catchment
area. :

B b."Develepment of the construction schedule{
".(4) 'Environmental Impact study

_ Study of environmental adverse effects includlng
a<_‘resettlement - existing - downstream  water and
. fishery rights, socio economic and’ archaeological
- aspects and downstream care for the influence to
" bhe. caused by pover peak discharge, and of their
V-mltlgatlon nmeasures 1nclud1ng establlshment of
'fresettlement program.; o

‘(S)QZPrOJect cost Estimate :

Estimatxon of the Project cost in terms of foreign

"and local components including price and physical-
contingencies and . deveIOpment 0of Jts annual

dlsbursement schedule. :

-

. (6) Fconomic & Financial Lvaluation

Clan ‘Economic . avaluation with' cast- beneftt'
'~ © ' Analysis Method and Economic Internal Rate of
"Return anludzng irrigation benefits (EIRR)

b. ‘-Financial evaluation‘ with_ the Financial

“ - . Internal Rate of Return (FIRR), taking into
‘consideration of - capital ‘cost allocation
" among sectors. e o S

;k7j Recommeedation
"Formulation of recommendation for future works
IV' STTHTYS&H{EDLHJS L i _
The Study will be c'onmfxctfed' in accordance with

Tentative -time Schedule as shown in - Appendlx I attached .
herewith. . . _




V. REPORTS

JICA will prepare and submlt the following reports in
English to the Government of Pakistan.

(1), Inception Report (20 copies)
(2} Progress Reports (each 20 coples)
(3} Interim Report (20 copies)

- {4) Draft Final Report (20 copies)

The Goverrment of Pakistan will provide JICA with the
‘comments on the Draft. Final Report within two months after
‘its receipt. _ : .

- (5) Final Report (50 Copies)
V1. DIVISION OF TECHNICAL UNDERTAKING

The division of technical undertakings by JICA and
WAPDA of the Study is detailed in Appendix II. attacheqd
‘herewith. . .

V'lI. UNDFRTAKING OF GOVERNMFNT OF PAK!STAN

N .To .facilitate '~ srooth - conduct of the Study, ‘the
o Govexnment of Pakistan shall take necessary measures-

j(l) to secure the safety of the Japanese Study team

“(2) to permit the members’ of the Japanese study team'
: to enter, leave and-sojourn in Pakistan for the
duration of ‘their -assignment therein, and exempt

. them ' from foreign reqxstratiOn requlrements and
uﬂlconsular fees.hu, : : .

js)ffto exempt the " members of the Japanese study team |

. from: taxes, duties,  fees and -other 'charges on
equipment, machinery and other materjals brought .
into Pakistan and cut for the conduct of the
Study.

(4) to exenipt -the membexs of the Japahese study ‘team
. from income tax and.charges of any kind--imposed on
or in connection with any emolurients or allowances
paid to the members -of the Japanese study team for
their. - services in 'connectioh with Lhe
melementatlon of the study.

1 (5) to provide necessary facilities to the Japanese
: study team for remittance as well as utilization
of the funds introduced into Pakistan from Japan

~in connection with the implementation of the
Stndy '

&
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'(6) to secure permission. for entry into private

properties and other areas for the conduct of the
study as and when necessity arises.

(7) to secure permission for the Japanese study team
to take all data and documents related to the
study including 'photographs and maps, also
including aerialphotographs_ necessary  for the
study (excluding vrestricted areas),  out of

- Pakistan to Japan; on case to case bases.

"(8) to provide medical services as needed. Its

expenses will -he charqeable on’ members ‘of the
“L,‘Japanese study team. : :

'l(gjf?to facilitate prompt;clearance through custons ‘and

“inland - transportation of equipment, materfials and
. supplies | required for the study and of the
' personal effects of members of the Japanese. Study

-team .

The Government of Pakistan shall bear claims, if any

- "arises, against the members of’ the Japanese’ study team
" resulting from, . occurring in the' course.: of, - or
"ctherwise connected with the discharge of their dutles_
“in. the 1mplementatlon of 'the study, except when such
jclalms arises from gross negligence of willful

misconduct on the part of the members of the Japanese

jstudy team.

. Water and Power Development Authorlty, hereinafter

referred to as "WAPDA", shall act as a counterpart
agency to - the . Japanese  study  team and ~also as

- coordinating body in relation to other governmental and

non-governmental organization concerned for the- smooth_
1mp1ementatlon of ‘the study.’

WAPDA shall,'on behalf of the'Government of Pakietan,”

~at its expense, prov1de Japanese study - team with the

followings, in cooperation with other Organizatlons

) concerned'

"(1{ available data and . information related to the °

Study.

{2y counterpaft personnel. : :
'{3) suitable furnished office 1n Peshawar and ViClnlty

area of the site.

(4) ‘credentials or identification cargs.

{5) any other ‘communiéation - facilities durlng the
execution of the study, such as international and
local telephone,and IR :

{6) labour for the study, if necessary.

€
%y
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CVIIL UNDERTAKING OF JICA

For 'the implementation of the study, JICA shall take

the followlng measures:

1.

CIX,

. to dispatch, at its own expense, study team to Pakistan
-and .

to pursue technology “transfer - to  the Pakistan

counterpart personnel in the cowrse of the study

OTHERS

' JICA and WAPDA shall consult with each other in respect

of any matter that may arise from or in connection with the
study. R ‘ , '
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| APPENDIX I TENTATIVE TIME SCHEDULE.

. . OBy WAPDA
Uty i Repons

| o N

e by JICA iR Jagan

1. Prelminary lvestication Stage . ..

(1) Data colection

{2} Sile reconnsissnce

() Eleclicpower szvey -

{6} Woler supsly system survey . .

1 (8) Pood control survey

: , (6} Prefminay optimization

Hlems -

{7} investicationplon

2. Oclaled Investigation Stage

{1} Topographicsurvey - - -

Asrcoholt survey and mapoing. - .

Secioniont -

S PR

: “Wotk

Test boong and lasls.

Test piing at tha borrow pil'site .

Explormtory adi .

Oala collection of seismicity .

| © 1 () Mydmlogied mavey .

- Establishnent of gauging stafocs

Obasrvation of fecords

Measurement of dscharge

| Hydtolopical study-and analysis ©

{4) Environmental sevey

. investioation of ervirpnmental aspecis -

. 13, Feashlity-grade desion Stuxdy Stage

- {1} Layout desion and cptimizeton

{2) Feasbilily- grada design

L - {3} Gonstruction methed -

: (4} Environmentsl mpsct study

{5) Cost estimutes

{5) Economic ang Mondal enalysis

REPORT-
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APPENDIX II

Division of Technical Undertaking

Work Items

Undertaking by WADA-

1.Preliminary investigation Stage

Undersaking by JICA

{1) Dala collection to carry ouc the works - to provide the information

{2} Site reconnaissance Lo carry out the reconnaissance. to - provide <ountexparts and labour

{3} Electzic power survey te carry out the survey . to provide the information

{4) Water supply system survey. to carry .out the survey ts provide the information

(5} Flood ¢ontrol survey’ to .carry out the survey ‘1to provide the information

(6} Investigation plan to carry out the study to provide the information

2.Detailed Investigation Stage ’ B B . .

(1) Topographic survey ! .o .
Reroohoto survey and mapping . -..JL0 carry out the works to provide counterpart perscanel
Supplemental ground survey and mapping jto advise the works to garry out the-works -~

{2) Geologic investigation t .

© Geological reconnaissance to ¢arry out the works to provide counterpart personnel
Seismic prospecting . to zdvise the works . to carry out the works
Test boring and tests jto carry out the wornks Zor cam area jto carry out the works fer guarry
_Test pitting a%t the borrow nwn site to advise the works to carry out the works
Expleoratory adivs - to carry out the works ‘|to provide counterpart personnel
Data collection of um»aﬂ%ﬂpnw te carry out the works to provide counterpart persennel

{3} Hydrelogical survey , e i
Establishment of gauging urunhonu £0 advise the works to carry out the works
Obsezvation of records ¥ to advise the works to carry out the works.

" Measurement of discharge %to advise the works to ¢carry out the measuremens woris
Hydrological study and analysis to carry out.-the analysis . _ . to provide-data and information

{4} EInvironmental survey. . - , 3 o
Investigation of houses, ete. . to advise the works: to carry oul the works,
Investigation of environmental aspects [to carry out the works to provide counterpart personnel

3.Feasibility=-grade Design.Study Stage ’ o o - .

(1} Layout, nmmva\nOur.anosoakn,u»umbn 2l jto carry out the sivdy .-|to provide counterpart warsonnel

(2} Znvironmental impact un¢a< to carry out the stucy . to provide gounterpast merssnnel.

{3) Recommendation to garry out the works to provide counterpert perssnnel




'MINUTES OF MEETING
FOR FEASIBILITY STUDY
ON THE DEVELOPMENT
OF MUNDA DAM MULTIPURPOSE PROJECT
IN NORTH WEST FRONTIER PROVINCE

The Preparatory’ Siudy Team for the de’vélopment of Munda Dam Muiltipurpose  Project
(hereinafter referred to as “the “Team") sent by the Japan International Cooperation Agency
thereinatter referred to 4s "JICA™} had a series of discussions with the authorities concerned of
Water and Power Developmem Authority, hereinaﬁcr referréd to as "WAPDA". represénted by M:.
Tarig Masood Chief Engineer for the Member of Water and Government of North West Frontier
Province, hereinafter referred to as "NWFP", represenled by. Mr. Khahd Aziz,  Additional Chief
Secretary, from September 24 to October 2, 1996, and iater on with JICA's Resident
Representative Mr Kazuo Nakagawa and Mr. Rustam Shah Mohmand, the present Addmonal Chief
Secreta!v. Govt of NWFP on Dacember 24,-1996 regardnng the Scope of Work on the Pro;ecl

The sa!xent resuits of the discussions mutually confirmed are as atlached These :esults are
explanatory to Scope of Work and form an imegral part thereo! E

Peshawar March 05, 1997.

L

- Mr, Kazuo Nakagawa _ Py  Mr. Hustam Shah Mohmand
Resident Representative S : Additional Chief Secretary, (PE&D)
JICA Pakistan Office . Govemment of Norih West Fronher Provmce

Japan International Cooperation Agency.

~  Wnefooul
@ fook

Mr. Tarig Masood
-Chief Englneer o
for thae Member (Water),
Water & Power Development Authority

~ Economic Affairs Division

Government of Pakistan

Islamabad ]
{S.12. HASAN Z3AD1)

Daputy Sectetary.
Eeonomic Attairs Division
Government nf Fzkislan

Isilisccad, -

—49--



1. The environmental survey and study will be carried out
by JICA study team as specified in the Appendix II 'in the
agreed scope of work. = However, both parties mutually
understood that the JICA’s survey and study would be in the
scope of a feasxblllty study purpose and the EIA report -
necessary for intérnational financing agen31es would be made
in the JICA's scope.

2. Both parties confirmed that additional river water-
level gauging stations are required hoth at the tailrace
site and at the Punikora site and they should be
established, maintained and operated by WAPDA. In this
regard, WAPDA requested JICA to provxde necessary equipment
to be- installed in the stations as: proposed. in - the
attachment. . The téam replied that the request would be
conveyed to the Off).ClalS concerned in the Government of
Japan. - < -

3. Both parties confirmed  that the detailed field
investigation works of the ground- survey for main structure
components including 1rr1gatlon facilities a part of the
test boring and permeability tests, seismnic prospecting and
‘test pitting should be carried out by WAPDA, as specified in.
Appendix II of: the agreed scope of work. In this regard,
WAPDA requested JICA to provxde necessary equipment, such as
survey instrument, seismi¢ prospecting device and a drilling
machine,‘as proposed in - the attachment. = The team replied
- that the  reguest 'would be conveyed to the officials
: concerned in the Government of Japan. ,

4. WAPDA requested that the transportatlon coats of the

JICA study team at the site would be covered by JICA for the

_smooth 1mp1ementat10n of the study. ' In' this regard, 'WAPDA
reguested JICA to  provide vehlcles as proposed in: .the-
attachment. - The' Tean replied that the request would be
'conVeymj ‘to :the officials concerned in. ‘the Government of

':Japan. However, WAPDA confirmed that the drlvers could he

provxded by NAPDA with its own cost,

5. WAPDA agreed to prov1de the offlce space  in Peshawar.
In this regard,  WAPDA requested JICA to provide necessary
equipment for the study as proposed in the ‘attachment. The
Tean replied that the request would be conveyed to the
officials concerned in the Government of Japan.

6; WAPDA requested the oounterpart-personnel’to pe trained
_ in Japan. = The Team replied. that the request would be
conveyed -to the cmf1c1als concetned in the Govexnment of
Japan. :

i Aerxalphoto survey and mapplng' w111 be conducted by
JICA, as specified ‘in Appendix II in the agreed scope of

“work, by subletting the works to the survey of Pakistan,
which was the ‘exclusive agency for the aerosurvey works

&
ﬁfa/
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in the country. In this regard, both parties understood
that the JICA’s cooperation was substantial by prov1d1ng the
" experts and equipmenL with rental bases. :

8.  WAPDA agreed JICA’s request that WAPDA should
immediately begin the necessary procedures to obtain the
1/50,000 scale maps for the JICA’s study tean.

g. The Team requested to improve the access road between
the Munda Headwork and the proposed ‘dam site before  the
commencement of the .detailed field investigation stage for
the smooth implementation' of the study. WAPDA conflrmed
‘that the improvement should be complete as requested

10, WAPDA.requested ‘the seminars to be held by the JICA
study team to the counterpart personnel in due course during .
the study for the smooth implementation of technology

transfer. The. Team replied that the seminars would be -

. - planned- to be held by the JICA study team when the Progress
Report Nos. 1 and 2 and Draft Final Report were submitted.

1i. HWAPDA 1equested JICA to organize a panel of ekperts to
authenticate -the JICA study team’s engineering works: because
‘of significant scale of the Project. The Team replied that
the request would be considered within the JICA'S framework
of technlcal cooperatlon schene.,

12. It is conflrmed by paltles concerned that, in para 3 of

‘Clause " VII, other Provincial Governmental bodies to be
consulted shall include Irrigation Department, Sarhad Hydel
Development Organization (SHYDO) and: NWFP Power Cell. (NPC).

13. It is 'confirmed that the -Study will involve the
remodeling study of ‘the existing Munda Headworks ~and the
‘implementation of peak discharges for. power. generatlon to
. meet requ1rements of ‘existing .1rrigat10n -schemes " and

';publlc/prlvate sector power projects. The remodeling will

- form a ‘part of - Munda: 'Dam Pro;ect C1f -feasibility is
}ustlfled ' . '

T 14, Regatdlng the Clause VII I (1) in the agreed Scope of

Work, .NWFP requested JICA to provide, in. advance, the
fpllowingfinformatiOn to-Home Department of NWFP: '

(a) detall casual v1slt with dates and spec1flc areas :
to be v1sxted :

‘(b) ‘details’ of statlc operatlons to be undertaken with
areas. of work. : -




(c) ' nationality and number of  technié¢al staff who
will stay in the tribal areas during the Study.

{d) information on tentage setups, if any and

(e) details of civil works/infrastructure to be
constructed with sites during the Study.

The Team -agreed the ‘request and replied ‘that . the

information would be given through WAPDA in due course.

15, Regarding the Clause IX, it is confirmed that NWFP will
participate in :the consultation as specified.

_(END)
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ATTACRMENT

NO. ) BAME OF ITEM

" LIST-A {(EQUIPMENT FOR THE HYDROLOGICAL GAUGING STATIONS)
1. -Stevan's_automatic water staga recordar {float type) or'eqhiva}ent
2. Price type{vertical) axis current meter ' or equi#alent
. and’ pivots for the above or equivalent
3. Autopaﬁic‘rain gauge yxecorder (Belffort) . or eguivhlent‘

4. Anemometer (Wind velocity) ' or eguivalént:

LIST-B (SURVEY INSTRUMENTS) 7 .

1. G.P.5. 2000 . o or equivalent
2.  Total .stations - _ .

3. Automatic levels fdr'hiqh précise iﬁcluding staves

1 (0.002f/mile ) q;jequivaleht_

4. Halky.talky (H.F. Radio} . . c or .equivalent -

5.  automatic Alidade

LIST-C (VEHICLES)

1.. 4 wheel-drive vehicles {(diesel) . .

LIST-D (OFFtCE‘EQUIPHBNT)'_. : .

1. Peptiuﬁ 1755 {ox équivalén;) persoﬁai;gomputer : u {desk top}_
_ : o with moden and neceéséry packages flép top )

2. iaser pfinter _ ' L . o .

3. Bubbfa jet printer

4. Facsimile machiﬁe

' 5. photo copy machine

6. Air c0hditioner |

LIST-E (DRILLING MACHINE) _
1. Portable rotary drilling machine with accessories

(maximom depth 300m) .  and cohsumables

LIST-F (SEISMIC PROSPECTING)

1. Seismic prospecting device
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THE APPROVAL PROCESS

- Prigie Minister ,
N Jr ———
MNational Beonome Councd _]

.

~ Approves § yéai plans
« Approves aanual plans

- Approves Projects
Oeer Rs. 60 miblion
{non-recysring cosis)

. Approves Pederst Projects between 20 to
) million {rof-rtcurnag costs)

. Acts as clearance for targee projects

) § BT y
Federal Ministrics 1 . | rDwe |
- Hederat Project under ' : : - Provincial Projects up lo
Rs. 20 million (non-recurring) © e 64 miltion (non-reeviring) >
« Ciesrance for farger profects o T - Qleannce (g larger projecis
: S o Provincisl P and D Department
MinistacsfAgencies -
- s - Fm}-c‘}i Review
- Peoject Concepd . <= ‘
- Preparetion of FCL ' Proviecis! Scerctary
Provisclsl Secretary
- Proviacisl Projerts undec

5. 20 million (pon-recursing)

- Clannce for barger projecis

r - Provincial Depaaments

« Project Concept
« Peepare PO
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FIG ,3-1 WAPDA ORGANIZATNAL CHART
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(AS ON J0TH JUNE, 1995)
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Committed Public Sector Power Projects -

insielied | Effective |  Expected
sr.| ' ' Capaclty “Capabilily | Schedule ol
No.| NameolProject : {MWw) {Mw) Commissioning
#| Chashma low head | 184 a4 Dec-98
‘2| GhaziBarotha _ | | 140 1 1450 | 200001
: .'3 Lakhra Flui&ized Bed #3: | '_'50. 1 4 | ‘ Ju-g6
4 Bin Qasim ' o ; 210 - | 200 _ CJues
5| Kot AdduCC.#15 b e ] 130 | sepos
6 Mu?alfarg.}:a'h‘#cd R : '3‘20; Sl a0 B . Nov-96
7 Chashméﬂucigar ' | E: 71 - 800 ; © Ock89
Tolal | 2672 2610
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Private Power Projects Assumed
fo be Committed for the Base Case
Instalted | Effsclive Expected -
Sr. : Capacity Capabllity _Schedulo of
No. | Name of Project (W) (MW) | Commissloning
1| Hub Power Projsct (1 &2) 646 600 | Jun96,0ct96
2 | Hub Power Project (3 & 4) 546 £00  Jan-97, Apr-97
3 1 AES Powe: Project-1 362 337 o9?
4 | AES Power Project-2 365 337 * Dec-97
5 | Davis Ensrgen (Pv1) Ltd. 10 10 ' Dec-a7
& ! Mabibutah Energy LI, 140 136 Dec-97
7 Jé;ﬁan Power Generélioﬁ_ Lid. 320 107 © Jan-8?
8  Kokinoor Energy LId. 191 120 Oct-97
o Power Generation SystemLid. 118 10 Apr§7
10| Roush (Pakistan) Power Lic. a12 355 Dec-97
11 j Saba Power Company Ltd. 114 104 Dec97
12 _Sou!hern Elccliic Power Lid. 117 112 Nov-97
13. | Uch Combinied Cysté {Phase - I} 686 525 May-97
14 - Gul Ahnéeq Enorgy 113, tKESC) 136 125 t}e{:-sy
15" | Tei Star Energy Ltd. (KESC} 110 105 Dec-97
18 ; Sabah Shipyard Pakistas Ltd.(KESC) 208 274 Dec-97
17 | Tapai Energy LId. (KESC) 126 120 Dec-97
18 _CEPA Power Project 1426 - 1320 Sep-QQ. Jan-2000
Total ] 5851 5399
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Comparlson of Forecast Resulls

Raference Foracast NPP Forccast § _NPPForceasl vith PSN
Plan yaarg Qensstions | Pesk deraand Genarslon Peak demand | Qenerntion | Pesk dermand
Q.. (4} Janty MW {a¥hy.. 1 M)
1995, 51412 0930 58925 10280 £3325 10280
1905 62445 10804 62432 11005 62211 10954
Eth 1997 : 67651 . §4758 &o17e - 11761 66506 11658
1608 73042 f278¢ Ti444 12586 70798 12429
1999 - { - 60449 13918 . 76356 . 13454 74890 13062
2000 87528 15139 - 81590 14373 79516 | 13745
gth 2001 85531 164714 88056 - 15541 85259 - 14647
2002 103611 17921 94928 16722 91407 - 15623
2000 112729 19483 102240 {8003 23002 16674
2004 1225449 21214 109392 19375 04929 17718
200h $33442 - 23081 §18284 20835 §12337 16855
Wth - 2006 145185 25412 127061 22384 - {20351 20077
2007 157962 27424 136305 . 24010 12871 21384 .
2008 171862 29726 146131 25741 . 1371774 22791
2008 83593 31807 155364 27367 {46058 24054
‘ 2010 - 108765 - 34033 165047 290673 - 154872 - 25307
1tih 2018 | . 210539 6415 - 176284 T 30877 . 164209 26837 : .
L2012 225276 . 38964 " {86184 32793 124170 - 28390
- 2018 241046 41692 - : {97662 - a4pig |- 184760 30052
. 2014 255509 #4!93 ‘ 209708 36840 195253 ‘31685
- 2018 270839 A6845 222421 - 39179 - 206432 33434 -
12th 2016 287089 49656 235831 41541 . - 218299 35305
207 304315 52635 . . 250014 44039 ° 230940 37313
S 208 322574 . 55793 - 265013 . 46681 244396 F 9485
Average L S : : T
Growth Rate] ~ 7.8% 7.8% 68% - . 6.8% 6.4% - 60%

{1595-2018)
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