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GLOSSARY OF TERMS 

Bulk Power Express W; 500 KV Tranmission Lines. 

Capacitor: electric energy storage device. 

Capacitor Bank, an assembly at one location of a grup of 

c itors and all necessary accessories, such as switching 
equipment, protective equipmert, and controls. 

Circle Office: a subdivision office serving a section of the area 
The CirclewitRi the jurisdiction of an Area Electricity Board. 


Office is responsible for all. distribution activities such as
 

constructing new lines, installing new services, reading meters,
 
issuing and collecting bills and for maintaining consu.mer relations.
 

three conductor arrangent to provide a pathCircuit: a two or 

For jjhg electricity from one point to another.
 

Conductor; a wire (solid or stranded) designed to carry an
 
electrical current.
 

one to another either by use ofComnection; the joint of conductor 

a permanently fixed connector, by wrapping, or by a terporary
 
contact by means of a switch.
 

Comector: a device for joining one conductor to another, usually 

a compression fitting which is permanently fixed to both conductors. 

Cross-arm: a horizontal mnber (usually wod or steel) attached to 

a pole, post, tower or other structures and equipped with uans for 

supporting the conductors. 

the stmmation of all loads connected to the power systemDemand*, 

at any given point in time .
 

a given power system of actualaDivcrsity Factort ratio for 
of all loads which could be connected atc ecte loads 'o the sum 


a given time .
 

or forElectric Power Switch: a device for opening and closing 


chang'ing the connection of a circuit.
 



noEnergy Losses* Electrical Energy inputs for which there is 
output record. Often expressed as the difference between IWI 

and KM7 sold. Such losses are compsed of tw types:generated 
technical 	and non-technical (sometimes called administrative losses) 

losses are the KWH lost in moving electricity from oneTechnical 
to "frictio:f" encountered in the conductorlocation to another due 

(resulting in heating of the conductor). Administrative losses are 
for KH which are due to theft, misread meters,those unaccounted 

faulty meters, etc. 

Feeder : in WJPDA's system, a 11,000 volt distribution circuit from 

a sbstation to an area of load. 

Firm Capaci":L- the sun of all generating plant capacity with 
deduction tor de-rating of units to take into consideration unit age, 

vnits under maintenance plusdeterioration, low reservoir levels, 
the amotunt of the largest generator in case it might fail during 
operation 	with the expectation that rjt mre tham or.e unit not 
scheduled 	for maintenmce wrvild fai at a given tin-. 

Generator: a machine that conveits rechanical energ into electrical 
energy. 

Installed 	Caaity: the sum of all '%ure plate" or noinal ratings 
of all power generating units installed. 

electrical (onductors orInsulator: a device intended to support 
e4upient 	 and insulate these conductors or equipment from ground or 

other conductors or equipment. 

Load Shedding: the act of deliberately discomecting 

Load: the quantity of electrical energy being consuiad 
at--a given tim, usually expressed in kilowatts. 

by a device 

Load Factor: the ratio of average power demand to :n.xinmu power demand 
either for a system or for a sub-system. 

the loads in a 

sction of a power systen to avoid overloading pu.xr generators. 

Peak Dmond" the maximun denand experienced during a given period 
of tine. 

Plant Factor: ratio of the total units actually sent out by a plant 
during a period of operation to the nunber of units that would have 
been sent out had the plant been operatud at maximi capacity throughout 
that period. 

to KVA passing through a circuit atPower Factor: the ratio of KW 
any given time. 



priary: a 11,000 volt electricity distribution line.
 

Secondary: 230/400 volt electricity distribution line.
 

Service Drop: the overhead conductors between the electric supply
 

line Wd-iFe building or structure being served. 

installation for receivingSubstation (Distribution, _ridstation): an 

power at one voltage, conerting it to a lowr voltage and 

dispatching it to various centers over feeders. 

or lowering electrical energyTransforners" a device for raising 

from one voltage to another voltage.
 

carrying electrical energy at highTransmission Line: a circuit 
voltage. 

pointin trmsassion betwen oneTansmission loss" the power loss 
and another. It is mea-sured as the difference between the net 

power passing the first point and the second. 

whichVoltage" a masure of the electromotive force (or "pressure") 

nrves electricity over a circuit or conductor. 

Watt. a measure of electrical energy. 

Kilowtt: 1000 watts 

Kilowatt hour: usually expressed as KWh, it is the unit used to 

electric energy consumption and generation. One Kilowattmasure 
to light a 100 watt bulb for

hour of electric energy is required 

bulb for 100 hours.
10 hours or a 10 watt 



PREFATORY NOTE
 

As part of the preparation of this project paper, a four
person design team devoted several weeks in the spring
 
of 1982 to extensive and intensive data gathering, field
 
trips, interviews, analysis, and drafting. The team was
 
unusually dedicatcd and thorough. Withcxt its compre
hensive, unsparing effort, this project paper would
 
simply not have been produced.
 

The basic project design and strategy are the result of
 
the team's work. The identification of the project's
 
five components and the careful attention to the relation
ship between distribution and power generation, which the
 
project design systematically addresses, are examples of
 
the team's key contribution to the development and
 
conceptualizatJon of this project. Another critical
 
input was the economic analysis which forms the basis of
 
the economic assessments presented in this paper.
 

Since the team's departure, additional data were gathered.
 
A few new uncertainties emerged as to the GOP's plans And
 
financial arrangements related to power generation and
 
rural electrification goals. Two short-term consultants
 
were asked to prepare a more detailed training plan.
 
These and other developments required some relatively
 
modest design changes, within the context of the basic
 
concepts and approach proposed by the design team.
 

USAID/Pakistan here acknowledges its special debt to
 
the work of the project design team.
 



I@SUMMARY AND RECOMNEDATIONS 

A.Recommendations 

* 	 1. Funding 

USAID/Pakcistan recommends that an ESP loan of 
$li12-i-i-on-an-ESF-raSnt,-of-443 -million,-nRs16,_ 

milio.(r he c~ivalent of approximateiy $14 .5million)
inU.S. owned rupees be authorizedfrthRualeti
 
fication Project, which has a Project Assistance
 
Completion Date (PACD) of September 30, 1988. The dollar
 
funds will be obligated as follows:
 

Fiscal Yeear ESP Grant ES? Loan
 
(In* millions)
 

1982 8 
1983 23 27 

251984 	 so 
4 231985 


1986 	 8 37 

Total 43 	 122
 

2. Geoaraphic Code
 

The project authorization should specify that,
 

except as A.I.D. may otherwise agree inwritings
 

this Goods and services financed by A.I.D. under
 -a. 


ths'roject shall have their source and origin in countries
 
included inA.I.D. Geographic Code 000 or Pakistan.
 

b. Ocean shipping for 	all commodities financed by
 
under this Project shall be only on flag vessels of
 -A.I.D. 


the United States or Pakistan.
 

3. Waiver 

It isrecommended that a source/origin waiver from 
A.I.D. Gographic Code 000 to Code 935 be approved by the
 

Administrator for Asia to permit the procurement
-Assistant 


11 - o 0 I I- - - ii luded Ini.- GeOS8p 	 two rightof tventy-five right-hand drive four-door sedans 
hand drive station wagons, and two right-hand drive util ty

I., -' 	 I 
UnCd 	 IP £i
vehicles. Aecopy1LVI1 of the waivernV' request isincluded as 

Annex 1,
 
D 0 0 	 o C d *o_IIh - - I 

! !+- At the exchange rate of$1.00 Rs 12.16 as of July 19, 1982. 
,. 



B. Summary Project Description
 

This Project is designed to assist the Government of
 

Pakistan (GOP) to expand reliable electric service to a
 

greater number of Pakistan's rural population for
 

productive and social uses, to improve the rural poor's
 

to that service, and to assist tho GOP in overcoming
access 

a shortfall in electric power generating capacity.
 

on the development of
Initially, the Project will focus 

b National Rural Electrification Master Plan and on the
 

serious and costly institutional, technological and power
 
Once the National
generation capacity shortfall problems. 


Rural Eleitrification Master Plan has been developed and
 

approved aA effective steps are taken to resolve te more
 

serious of tht above-mentioned problems, funds wi-. be
 

expand the rural electric distribution system
provided to 

and to connect irrigation pumps, agro-industries, and
 

other rural customers.
 

The Project consists of five distinct but closely linked
 
The focis of the first
and interdependent components. 


component is institutional improvement. The second
 
component involves distribution function training and tecnologY
 

The third and fourth components will deal with
transfer. 

The third
the generation capacity shortfall problem. 


component will attack the problem by reducing energy lopqes
 

so that existing power generation capacity and other
 

facilities can be more efficiently used for productive
 

purposes. The fourth component will attack the problem
 

by financing additional generation capacity. The fifth
 
to A.I.D.'s coimnitment to the
component directly responds 


GOP to assist it to extend additional electric lines into
 

rural areas and to connect new customers.
 

The proposed allocation of funds to the five components is
 

as follows:
 
Project- / U.S. Owned
 

Ru ces
Component 	 Dollars 


(In millions)
 

Institutional Improvement 10.0 50.8 

Distribution Function Training 10.8 99.3 

Distribution System Energy 26.3 12.0 

Loss Reduction 

Power Generation 52.0 -

Rural Distribution System 55.9 13.9 

Expansion Total 155.0 176.0 

project in FY 1984
7 	 An additional $15 millio- hati been earmarked for tbit 

under the Agricultural Cimnodities and Equipment Project (391-0468) to 

import trannformern;, cpicitorn, meters and other equipment to connect 

irrigation tubewell pumpn and other rural custcner;. 



C. Summary Findings
 

This project is ready for implementation and is
 

considered socially, financially, and economically sound,
 
and administratively and technically feasible.
 

D. Project Checklists and Mission Director's
 
Certifications
 

1. The project meets all applicable statutory criteria.
 
Appropriate checklists are included in Annex B.
 

2. Two certifications signed by the USAID/Paksitan
 
Mission Director are included in Annex C: (a) a FAA 611(e)
 
certification which certifies that the GOP has the
 
capability to implement and maintain the project; and,
 
(b) a FAA 612(b) certification to permit the disbursement
 
of dollars in lieu of U.S. owned rupees to finance local
 
costs.
 

E. APAC Concerns and Design Guidelines
 

The project concerns and design guidelines which were 
raised at the APAC review of the PID (See Annex A), and
 
where they are addressed in the Project Paper are as
 
follows:
 

1. Institutional Concerns
 

What changes 	are needed in the current institutional
 
ensure that rural electrification is
framework at WAPDA to 


given the priority it should have so that the A.I.D.-financed
 
project is efficiently implemented? See component 1,
 
Institutional Improvement and component 2, Distribution
 
Function Training in Section III, Detailed Project Description.
 

2. Electric Rate Subsidies
 

What is the current status of electric rate subsidies
 

now being allowed certain customers, particularly tubewells,
 
and how will these impact on the financial viability of
 
the rural electrification system? An important activity
 
under the Institutional Improvement component will be a
 
comprehensive review of rate subsidies being allowed
 
certain customers and a rationalization of these subsidies
 
on the basis 	of the review. The Mission has already
 
undertaken a 	preliminary analysis of the reci.,rrent costs
 

of this project (See Annex T) and will pursuc this study
 
in the context nf the review of rates and thc development
 
oi a National Rural Electrification Master Plan.
 



3. Energy Impact 

What are the sources of energy for power generation
 

and what will be the likely impact of the introduction of
 

electricity on rural energy balances? See component 3,
 
Distribution System Energy Loss Reduction and component 4,
 

Power Generation in Section III, Detailed Project Description.
 

4. Economic Analysis
 

What are the projected growth trends for the
 
productive and social uses of electricity? Should incentive
 
or support packages be built into the project? The Project
 
Design Team recommended that incentive packag.-s are not
 
necessary at this time. This subject and th-,productive
 
and social uses of electricity will be reviewed and growth
 
trends examined during the course of the development of
 
the National Rural Electrification Master Plan, which is 
described in component 1 of Section III, Detailed Project 
Description. See also the Economic Analysis in Section 
V. D.
 

5. Implementation Arrangements
 

What are the staffing needs for implementing this
 
See Section IV, Implementation
program at the Mission level? 


Plan.
 

6. Gas Turbine Procurement
 

See component 4 of Section III, Detailed Project
 
Description, and Section IV, Implementation Plan.
 

7. Environmental Assessment
 

See Section V, Environmental Analysis.
 

8. A.I.D. Policy Directions
 

Three of A.I.D.'s policy emphases are at the very
 

core of the Institutional Improvement and Training
 
components: institutional development; human resources
 
development; and, host government policy change receptivity.
 
Another policy emphasis, technology transfer, is an
 
integral part of the "sister utility program" and of the
 

energy loss reduction, distribution system expansion, and
 
power generation components. The emphasis on private sector
 

involvement is evident in many project activities. U.S.
 

private industry will be supplying most of the commodities
 
and services under the project. Pakistani private firms
 



also will be supplying a significant amount of commodities
 
and some of the technical assistance. U.S. private
 
utilities will be participating in the "sister utility
 
program". Development of private agro-industry and
 
commercial enterprise in rural areas will be fostered by
 
the provision of reliable efficient power.
 

F. Project Issues
 

1. How will this project deal with the existing and
 
prospectivTe serious power generatiOn shortfall?
 

The project will assist WAPDA to:
 

a. develop a National Rural Electrification Master
 
Plan that integrates rural electrification and other distri
bution system expansion with overall power system expansion,
 
including power generation;
 

b. develop and implement a distribution system
 
energy loss reduction program. This program has short-term
 
benefits which are equivalent to adding new generation
 
capacity. Energy now lost will be delivered to customers,
 
and load shedding will be reduced; and,
 

c. install 400 MW of power generation capacity in
 
partial support of Phase I of the Guddu Combined Cycle Gas
 
Turbine Facility.
 

In addition, new connections to be made under this project
 
will be postponed until the power generation shortfall has
 
been mitigated.
 

2. Are the GOP and WAPDA receptive to changes in
 
policies and procedures that will permit WAPDA to
 
operate as a modern utility with management and
 
staff actions based on industry standards relating
 
to efficiency, financial soundness, and economic
 
use of resources?
 

There are a number of substantive indications that
 
both WAPDA and the GOP are committed to policy reform.
 
These include actions being taken to develop a comprehensive
 
National Rural Electrification Master Plan, revise the
 
criteria for staffing power distribution field offices,
 
reduce energy losses, and improve procurement and inventory
 
management practices. Also indicative is the recent
 
establishment in WAPDA of a Career Developmert Office.
 
WAPDA has requested A.I.D. assi3tance in all of these and
 
related activities.
 



-6-


The credibility of WAPDA's requests has been reinforced by 
the Chairman, the
forcefulostatements to the Mission by 

Member Power and other senior WAPDA officials that training
 
and the upgrading of its staff is WAPDA's highest priority.
 
Numerous directives and actions taken in the Training and 
Career Development Offices further confirm the top manage
ment's strong commitment to change. 

of , 
and implemented by-WAPDA-and the indicatedneed

3,.-Given - the .large number proiects1beig lanned 

.. canforli institiuional improvement.:how I WAPDA be 
expected to implement 'this-'project-in a time y and 
efficient manner? 

Most of WAPDA's current and planned projects are
 
of the large infrastructure type that are the responsibility
 
of the Water Wing and the Power Generation and Transmission
 
Offices of the Power Wing. The only exception is the Rural
 
Electrification Program which is the responsLbility of the
 
General Manager of Distribution. This project supports
 
WAPDA's Rural Electrification Program, and the General
 
Manager of Distribution will be responsible for implementation
 
of all project activities, except for the Power Generation
 
component.
 

In addition to the energy loss reduction and system expansion
 
activities, this project is designed to improve the overall
performance of the Office of the General Manager of
 
Distribution (GMD) and other administrative units of WAPDA
 
that share GMD responsibility for power distritation and
 

Some of the project's
rural electrification activities, 

activities fall in areas where WAPDA has demonstrated
 
effective and capable performance, and it is reasonable to
 
expect that such performance will continue. Other project
 
activities directly address other important areas and needs.
 
The project, if successful, will make major contributions
 
in policy, institutional development, technology transfer
 
and management and will therefore enhance WAPDA's ability
 
to implement not only this project but other power 
distribution activities and rural electrification projects.
 

4. Does an A.I.D. -contribution to the financina of
 
Phase I 0f the Guddu Combined Cycle Gas Turbine 
acility constitute "comatingiing. w WntHer 

meaning ot Section bZU(I) or the Foreign Assistance 
Act O0 1967, as amended, ,il llIght otthe act that 
the US.S.R. and CzechoslovaKia have contributed 

1o heGuddu PowerComplex-( is,FundingGenerationor earlier stagesIf1so', would pro3-etC be 

funding for earlier stages of the Guddu Power Generation Complex,
 

approved as in the best -nterests or the United 
States,'? 

Although there has been U.S.S.R. and Czechoslovakian 



the Mission is of the opinion that this participation should 
not constitute "commingling" as contemplated in Section 
620(h) of the Foreign Assistance Act of 1961, as amended, 
or, if it is determined that there is commingling, there 
are substantial reasons for the Administrator to approve 
the project in the "best interests of the United States". 
The issue of "commingling" has accordingly been presented 
to the AA/Asia for a determinination. The transmittal 
memorandum and supporting legal analysis by the Regional 
Legal Advisor (RLA) are included as Annex R. 
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II. BACKGRAUND
 

A. USG-GOP Negotiations
 

1. Overview
 

The United States and the Government of Pakistan
 
are embarked on a renewed and strengthened effort to
 
increase their economic and develipment cooperation. This
 
effort was marked by high level U.S. - COP consultations
 
in 1981 which culminated in the negotiation of a $3.2
 
billion package of military and economic assistance which
 
the U.S. will seek to provide to Pakistan between FY 1982
 
and FY 1937.
 

The economic assistance component was designed not only to
 

maximize its development impact but also to produce as
 
possible. The
favcrable balance of payments effects as 


balance of payments objective reflects two critical
 
purposes of the agreed upon economic assistance: (a) to
 
ameliorate the burden created by Pakistan's increased
 
military expenditures; and, (b) to reduce the constraints
 

strains generate.
on development which balance of paymentE 

In this manner, the economic, developmert, and security
 
interests of both nations are interrelated and supported.
 

The U.S. Economic Assistance Negotiating Team, headed by
 

the A.I.D. Administrator, visited Pakistan in August 1981
 
to discuss the details of the economic Fortion of the
 
military/economic package with the Government of Pakiatan.
 
These negotiations were successfully completed, and agreement
 
was reached on the FY 1982 ESF program Pnd on areas of
 

1987 period.
concentration for the FY 1982 through FY 


2. S
 

The assistance package is one of the strategic
 
elements of the renewed and expanded USC-GOP relationship.
 
It is one of the instruments required to achieve the U.S.
 
and GOP's mutual goals with respect to Fecurity and
 
economic development. The assistance package is seen
 
as an indispensable contribution to the shaping nnd
 
implementation of a new U.S.-Pakistan rclationship and
 

the U.S.
to the critical role in the region whicl 

The military-
Government seeks to assist Pakistan to 1lay. 


security-political position of Pakistan, including the
 
burden of a massive refugee influx, aLctntuates the
 
development problem to which the proposcd U.S. economic
 
assistance package responds.
 

The economic assistance program is designed to help
 
Pakistan, one of the world's largest and poorest nations,
 



fulfill the basic human needs of its people. At the
 
same time, it is designed to address the country's
 
foreign exchange needs through quick disbursing activities
 
while laying the foundation for more rapid economic
 
growth. The program is shaped to assure the widest
 
possible distribution of benefits. The program agreed
 
to by the GOP and U.S. negotiating teams will:
 

a. reactivate a long-term development assistance
 
relationship, which the U.S. views as important because
 
of Pakistan's size, poverty, strategic location, and
 
other multi-facted U.S. interests;
 

b. provide balance of payments support to help
 
address short and medium-term foreign exchange shortfalls,
 
thereby reducing devRlopment constraints and strengthening
 
the economy;
 

c. address key economic problems, which will
 
help enable Pakistan to achieve self-sutaining growth
 
and manage its debt burden;
 

d. complement and support IMF and IBRD assisted
 
programs, and improve their overall imp;,ct; and,
 

e. expand resources availability for local cost
 

financing.
 

It was in this context that A.I.D. agreed to allocate
 
$200 million to support energy sector activities in
 
Pakistan. At that point, precisely how these funds were
 
to be allocated had not been determined. The Mission 
subsequently held discussions with GOP officia1q which
 
resulted in the following provisional allocations: $20
 
million for an energy planning and renewable energy
 
roject; $25 million for an energy forestry project; and,
 

155 million for a rural electrificatiol, project. As
 
requested by the GOP during the negotiations, the Rural
 

(PID)
Electrification Project Identification Document 

included $26 million to assist the GOP tc finance part
 
of the foreign exchange costs of an urgently needed gas
 

turbine power generation station.
 

After further analysis with AID/Washington and consultant
 
the power
apsistance, it noon became apparent that 


generation demand-supply gap that led te the GOP request
 
for assistance with the gas turbines wa! greater than
 

WAPDA had anticipated. It also became clear thnt A.I.D.
 
should support rural electrification only if effective
 

mitigate the shortfall.
measures would be taken to 
the Mission's
Finally, the project paper design team i.nd 

analysis demonstrated that the gas turbine power generation, 
facilities would cost more than originally entimated 
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because of inflation and design changes. Accordingly, WAPDA 
and the GOP have asked bath A.4.D. and the Asian Dovesiopment
uddu Gas Turbine
Bank (ADB)eto inqrease funding for the 


for A.I.D, to finance
facility.. The original request wasn 

39,. percent of the estimated foreign exchange costs of 

Phase I lofthe facility. Therevised request to which this 
of the currentlypro act responds is equal to46.2 percent 

foreign exchange costs.
 -estimated 


3,Country -Settin ------

1. Gneral------

-The total area of Pakistan isapproximately 307,000
~uae 

wt 6tpercent of the land and 58 'Percentof the populationsa
 
the Northwest Frontier Province (NWVP) with 13 percent of
 
the land area and 16 percent of the populations Sind with
 
18 percent of the land area and 22 percent of the population;
and, Baluchistan with over 43 percent of the land area and 

-4 percent of the population. 


According to the World Bank (IBRD), Pakictan is the world's
 
tenth most populous and twenty-fourth po irest nation, with 

an estimated population of 83.7 million -(as of March,1981) 
and an estimated per capita GNP of $230 (in 1978),.3/ During 

the mid-970;s, Pakistan's economy was characteriiad by a
 
weak domestic and external financial
low growth rate with a 


position. Efforts to improve atricultur-il productivity
 
leggesd, low private sector confidance resulted ina decline
 
in investment, distortions in the relations between costs 

and prices became greater, and as in the case of other 
indiganous,energy
-infrastructure, the development of i 


resources lagged.
 

Sinre 1977, major policy reforms have been implemented to 

imiprove the economic picture, and -,heresulting prortss 
reflected in the approxiately 6 prcent GD grot per year 

since that time. This Improvement is the result of enhanced
 

agricultural producticn, industrial sector recovery, and 
major increases in exports, especially cotton. rice, and 

textiles. This improvement notwithstanding, the economy 
remains characterized by low agricultural productivity 
rerultinR from lack of sufficient, timeY and appropriate
 

*use of inputs and from continuing cost-price distortions.
 

The economy of the country is also characterized by an
 

industrial base with obsolete capital equipment; inefficient
 
sluggish,prisate sector investments
public sector enterprises 


and dependence on %ported petroleum products (crude oil,
 

cooking oil, and fats).
 

TI A the exchange rate of UB$1.004s 9.90 in 1978.
 



Pakistan continues to suffer from chronic balance of trade
 
deficits. The balance of payments position remains fragile
 
and vulnerable t6 relatively minor changes in key variables,
 
such as the weather, terms of trade and worker remittances.
 

The GOP has 4ntensified its efforts to correct the serious
 
structural imbalances which continue to threaten economic
 
growth. In cooperation with the IMF, IBRD, and ADB, the
 
GOP has undertaken a three-year structural reform program
 
to alleviate imbalances in the economy and to promote growth
 
in the context of relative financial stability and an improved
 
balance of payments situation. Significant among the major
 
dcmesti> components of the program are : accelerated
 
utilization of Pakistan's indigenous energy resources;
 
improvement in agricultural production incentives and reduction
 
in agriculture input subsidies; and, reorientation of public
 
sector investment to emphasize quick-yielding projects and
 
improved efficiency of public sector enterprises.
 

About 72 percent of Pakistan's 84 million population is rural,
 
with 56 percent of the labor force engaged in agriculture.
 
Agriculture is the largest sector of the economy, contributing
 
32 percent to the GDP (in PFY 1979/80). It contributes about
 
two-thirds of the nation's commodity export earnings ,and the
 
major share of raw materials for domestic industry. It also
 
serves as a significant market for the products of other
 
sectors.
 

Pakistan's current cultivated area, including fallow land,
 
is about 50 million acres and is characterized by small
 
holdings. Wheat and rice are the major food crops. Large
 
acreages of cotton and sugar cane also are grown. The
 
agricultural sector is plagued with serious low intensity
 
cropping and low productivity problems. Prcductivity is
 
far below potential with current yields being about one-third
 
of the potential for all major crops. An.rng the factors
 
contributing to this low productivity are inadequate
 
dissemination of economically viable new techniques and
 

The primary causcs of low intensity
inefficient input use. 

cropping are inadequate water supplies on portions of the
 
land, poor drainage in some areas, and inadequate power.
 

supply is a problem even though Pakistan's
Inadequate wate-

irrigation d1'rfibution system is the largest continuous
 

In the better producing
interlinked system in the world. 

areas, tubewells which provide irrigation and vertical
 
drainage, are an important means to lower the water table
 
and reduce the risk of salinization.. Approximately half
 
of the existing tubewells are operated by electricity.
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2. The Energy Sector
 

The GOP has accorded high priority to the energy
 
Thirty percent of the total planned GOP expenditure
sector. 


over the next three years, or $2.5 billion, is planned for
 
conventional energy exploration, production, and power
 

amount does not include planned substantial
devel'opment. Thit-; 

on the
investments in forestry, which has a major, impact 


energy supply. -A-ote -idcto o -te O omtet-t 
the energy sector is its allocation of the equivalent of
 
U.S.$3.4 billion for energy sector investments during the
 
Fifth Plan Period (PFY 1979-1983), amounting to 22 percent
 
of all public investments during the period. This percentage
 
represents a substantial increase from previous years and
 
is well above the 15 percent average figure for developing
 

About 8?'percent of this planined investment has
countries. 

been earmarkedI for the power sector, with oil and gas
 
development receiving most of the balance.
 

a. EnergV ksupply 

Non-c;'nrnercial fuels such as firewood, animal
 
waste, bagasse3, mizie stalks and the like supply roughly
 
40 percent of total energy consumption, but this proportion
 
is declining. It should be emphasized, iLowever, that firewood
 
remains the large.;t single source of non-cornercial energy,
 
constituting about 23 percent of the totvl energy supply
 
and over 50 perce,,fli of the non-commercial supply. A substitute 
energy source such as electricity is urgvatly needed to halt 
the deleterio-,is eLf(-.cL of widespread, un-,vs'Jated use of 
trees and shrubs outsida officially clai~sified forestry
 
areas for firewcod.
 

The remaining 57 percent of the total enorgy supply is from
 
commercial sources, according -tti the following percentages
 
natural gas (40.5 percent), petroleum products (38 percent),
 
hydro-electri'city (15.5 percent), and coal (6 percent). Two
 
of these commercial sources, hydro power and natural gas,
 
are important for electricity generation. Thermal power
 
generation for electricity is the second largest consumer
 
of natural gas (29 percent).' Total recoverable reserves of
 
natural gas are Estimated at 25 trillion cubic feet, which
 
could last more than sixty years at projectri production
 
levels. Almost all the potential supply of hydro resources
 

the Indus and Jhelum
for electricity generation is located on 

Rivers in Nor thera Pakistan. Only a small amount of fuel
 
oil is used for electricity generation. Coal is virtually
 
unused for this purpose at present because of its low caloric
 
value, high ash anid sulphur content, and relatively high cost
 
of extraction. New technological developments may make c.6al
 
utilization possible in the future which would mean that the
 
power requirements of the lower Sind c~ould be met from mines
mouth power plants.
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Even though petroleum products do not play a major role in
 
electricity generation, they are very significant to
 
Pakistan's energy sector and to the general economy. In PFY
 
1980/81, oil imports represented 60 percent of total export
 
earnings. Pakistan imports 90 percent of its petroleum
 
requirements, 30 percent (by volume) in the form of the middle
 
distillates, kerosene and diesel oil, since the demand for
 
these products exceeds domestic refinery capacity. 'Xn estimated
 
75 percent of the kerosene is used in rural areas, primarily
 
for lighting. This accounts for 12 percent of total oil
 
consumption. The balance of payments situation would be
 
improved substantially if the demand for these middle
 
distillates were curtailed, and to this eid, the GOP is
 
intensifying its rural electrification program.
 

b. Energy Consumption
 

Since 1947, per capita energy consumption has
 
quadrupled, and overall consumption has increased eleven-fold.
 
Nevertheless, by international standards, commercial energy
 
consumption is still low, with 1977 per capita consumption

levels estimated at about one-tenth of 61)e world average and
 
one-half of the average for developing cointries.
 

In 1978, the general consumption pattern was as follows:
 
residential and commercial (17 percent), industry (43 percent),
 
agriculture (10 percent), and transport (30 percent). The
 
household sector obtained 75 percent of its energy from non
commercial sources and accounted for 80 percent of all non
commercial energy consumption, but less tnan 20 percent of
 
commercial energy consumption. The household sector is steadily
 
increasing its share of commercial energy consumption largely as
 
a result of increased used of electricity. In contrast, the
 
industrial sector obtained 75 percent of its energy from commerc
 
sources and accounted for 45 percent of all commercial energy
 
consumption, but less than 20 percent of non-commercial consumpt
 

Three factors are responsible for the rise in commercial
 
energy consumption. First, the Pakistani economy, once
 
almost entirely agrarian, has diversified. About 66 percent
 
of the GDP and 45 percent of total employ'nent are generated

in non-agricultural and more energy-intensive activities.
 
Second, the agricultural sector has begun to use intensive
 
mechanization and pumped irrigation. Third, increasing
 
urbanization has reduced access to non-coiunercial energy
 
sources and produced a commercial energy consumption growth
 
rate more rapid than would be expected by the changes in
 
real incomes alone. These patterns are similar to those
 
experienced in most developing countries.
 



The projected growth rate for total connercial energy demand
 

in Pakistan is just over 8 percent per year.4/Most of this
 

increased demand will be met by increased supplies of
 

natural gas and hydro-electricity, the consumption of which
 
at annual rates of 10 percent and
is projected to grow 


A 6 percent annual consumption
11 percent, respectively. 

growth rate for oil and oil products has been projected.
 

This rate is below the projected growth of overall energy
 

consumption but higher than its previous growth rate,
 

reflecting, inter alia, the limited potential for further
 

substitution o-rpetroleum products in the short-term
 

(especially for transport).
 

2. The Power Sector
 

Within the energy sector, the power or electrici.ty
 

sector is of crucial significance. Among the energy
consuming sectors, agriculture derives 75 percent of it

energy from electricity, industry 48 percent, and households
 

46 percent. The agricultural and industrial sectors in
 

1981 consumed 23 and 38 percent, respectively, of all
 

electricity sold and the household sector about 20 percent.
 

The balance was sold for commercial and other uses. The
 

consumption rate for the household sector doubled in the
 

1970's while that of the agriculture and industrial sectors
 

has declined from the above average increases of the 1960's,
 

reflecting their slower overall growth.
 

a. Power Generation
 

The power sector involves generation, transmission,
 

and distribution. Generation is the harnessing of power for
 

the creation of electricity from hydro (water) or thermal
 

(steam, gas turbines and diesel) units. Generation is
 

concerned with the planning, design, construction, operation,
 

and maintenance of a relatively small number of large, highly
 

technical facilities required to generate at minimum cost
 
Since the 1960's, generating
the electric energy demanded. 


capacity has nearly quadrupled, from just under 900 MW in
 

1965 to 3,225 MW in 1981, and the hydro based share of this
 

capacity has risen from 30 percent to 57 percent. Hydro
 

energy is even more important than these figures indicate
 

because hydro plants require no costly fuel and comparatively
 

little maintenance. Their major limitation is the varying
 
Even with that limitation, however,
availability of water. 


hydro energy accounted for 68.5 percent of the total units
 
It is
of electricity actually produced in PFY 1980/81. 


V1 Based on an anticipated GDP growth rate of 5.5 percent
 

and on an historic energy/GDP elasticity value of
 
1972/73 and PFY 1979/80, a GDP
1.45 percent. Between PFY 


growth rate of 5.0 percent was accompanied by an annual
 

growth in total primary commercial energy consumption of
 

7.25 percent.
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anticipated that as fuel prices increase, 
hydro sites which
 

have not been developed will become 
increasingly attractive.
 

Accordingly, WAPDA is proceeding wich 
plans for several
 

major hydro schemes.
 

As stated above, the bulk of hydro 
power is derived from
 

the harnessing of the large potential 
of the Indus and Jhelum
 

Rivers in North Pakistan, a process 
which began after the
 

1960 signing of the Indus Water Treaty 
between India and
 

Pakistan and the undertaking of 
the $2.7 billion Indus Basin
 

That project includes two of the 
largest earth-


Project. 

rockfill storage dams in the world, 

one at Tarbela which
 

in 1980 generated 45 percent of the 
nation's hydro power,
 

same
 
and one at Mangla which generated 

38 percent in the 


Four generating units totalling 1,050 
MW in capacity
 

year. 

are currently being installed at 

Tarbela, and seven other
 

units totalling 2,842 MW are scheduled 
for installation
 

between 1988 and 1992.
 

The Indus Basin Project also includes 
389 miles of major
 

The importance of hydro electricity'to
irrigation canals. 

the economy of northern Pakistan 

is shodn by the fact that
 

27 percent of the combined Tarbela/Mangla 
output is used
 

by irrigation pumps. Accordingly, the area has developed
 

a major agricultural production 
center in the country
 

as 
 The remainder of
 
and, indeed, in the sub-continent. 

Pakistan's hydro power is generated 

at small sites in the
 

hilly northern region.
 

phenomena.

This hydro generation is characterized 

by several 


One is the seasonal variation in water 
flow with about 72
 

percent of the Indus flowing in the 
foir months between
 

time, the Tarbela reservoir
 
June and September. During that 


fills to the top of the dam, and each cf the dam's eight
 From
 
175 MW generation units achieves 

an output of 200 MW. 


October through May, however, there is little rain and
 

By January, irrigatiou demand reduces 
the
 

little run-off. 

level of water in the Tarbela reservoir 

so much that the
 

output of each of the 175 MW generators is reduced to less
 

That is the origin of the large seasonal
 
than 60 MW. 

differences between generation capacity 

and capability and
 

the resultant power generation shortfall. 
Another factor
 

is the relatively high siltation rates 
which may limit the
 
is known about this
 

life of hydro plant reservoirs. Littli 


factor to date, but it is estimated tha t the Tarbela
 

reservoir could lose 90 percent 
of its storage capacity
 

fifty years and Mangla 50 percent 
over the
 

within the next hydroThese limitations notwit!,standing,same period. 
is a major source of conune-cill energy 

and
 
electricity 
offers promise for further development 

at both existing
 

and new sites.
 



Thermal electricity is generated at 22 power stations in
 
Since the early 1960's,
central and southern Pakistan. 
 Before the
* 	 indigenous natural.gas has been the main fuel. 


petroleum price rise in 1973, reliance on oil had been
 

increasing, but the GOP took steps to halt this trend 
and
 

now natural gas is used almost exclusively. One of the
 

22 thermal power generating facilities is the Guddu Power
 

Station which is located adjacent to the Indus River in
 
This station currently consists
of-three= 	steam -Lpower- generating -units..(2..of.,110--Wt4capacity.the Upper Sind Province.
++ 


and 1 of 210 MW capacity), giving an installed capadity
 
Plans exist for the expansion of the Guddu
of 430 MW. 


Power Station with Guddu IV (210 MW) and a Combined Cycle
 

Gas Turbine Plant (600MO). Additional details on the
 

proposed expansion of the Guddu Power Station are 
provided
 

Detailed Project Description.
in Section IlI-


One

Pakistan 	currently faces an electrical supply crisis. 


aspect of this crisis relates to insufficient generation
 

capacity, which is a problem even though total installed
 This discrepancy
generation capacity exceeds peak demand. 

arises from generating facilities being unable to perform
 

at rated 	capacity due to age, low water levels in 
reservoirs
 

(especially during February to May), and because 
they must
 

be withdrawn. rom service for routine maintenance. 
Tp
 

prevent overloading and damage to generators during 
periods
 

when demand exceeds available capacity, entire circuits
 

must be disconnected, otherwise known as load shedding.
 

WAPDA disconnects those circuits having low priority 
loads
 

according to established criteria, i.e., generally rotating
 

among those feeders supplying rural areas because 
they seldom
 

have important industrial loads or influential 
urban customers.
 

Numerous complaints result that rural electrification 
does
 

little good when electricity frequently is disconnected 
for
 

The

approximately four hours between sundown and 11 P.M. 


power system generation shortfall and 
resultant load shedding
 

is an acute problem at present, and installation 
of new
 

Any electrification
 
generation capacity is urgently needed. 

work which involves connection of additional load must 

be
 

associated with addition of generation facilities 
and, if
 

losses are excessive, measures to reduce losses.
 

b. Power 	Transmission
 

The transmission system conveys electricity at
 

relatively high voltages from the point of generation 
to
 

substations where the voltage is reduced for delivery of
 

energy to the distribution seeders...The transmission 
sub

sector plans, designs, constructs, operates, and 
maintains
 

a relatively small number of high voltage transmission 
lines
 

energ r
and substations required to transmit bulk 
Its work also involves
 generating plants to grid substations. 
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expansion and rehabilitation of transmission facilities
 
Neglect or
to provide an efficient high voltage network. 


insufficient investment in upgrading existing lines results
 

in costly losses of energy.
 

In 1947, Pakistan had only 1190 kilometers of transmission
 Today, the
Lines comprised of 66 KV, 33 KV and 11 KV lines. 


transmission network consists of 500 KV, 220 KV, 132 KV, and
 

66 KV lines which totalled 15,291 kilometers in July 1981.
 

'urrencly, a major expansion program is underway to add
 

2700 miles of single and double circuit transmi.ssioyl lines
 

and 216 grid stations. These facilities will augment the
 

existing power system by an aggregate capacity of 4800 MVA.
 

an important role to play in
The transmission subsector has 

The long distances
ameliorating the electrical supply problem. 


over which electricity must be transmitted from place of
 

generation to place of consumption, combined with inadequate
 

distribution facilities, has produced high transmission 
and
 

Several measures
distribution losses and reduced revenues. 

must be taken to reduce these losses : higher voltage
 

transmission lines to transfer large blocks of power; conversion
 

of existing 132 KV lines to 220 KV, and 66 KV lines to 132 
KV;
 

and, additional substations to reduce the length of existing
 

11 KV circuits in order to increase their capability. In this
 

respect, the findings of a recent Extra High Voltage'(EHV)
 

System study justified a 500 KV transmision system or "bulk
 

power expressway" being built from Tarb-la to the Karachi/
 
This system will. integiate the hydro electric
Hyderabad area. 


in the north with the thermal plants and major
sources 

consuming markets in the center and south of the country. 

Such
 

an "expressway" will permit full and more efficient use of
 

hydio capability during the July-September high water period
 

and will give thermal support to the symptem from the center
 
It also
and south during the February-May low wcter -.nths. 
(i.e. running
reduce fuel expenses for spinning reserves
will 


standby units) and generating capacity requirements.
 

c. Electric Power Distribution
 

The power distribution subsector is the interface
 

of the power sector with the users of electricity. During
 

the year ending June 30, 1981, the Pakistan power sector,
 

through its power distribution subsector5/ sold about 11
 

billion KWh of electric energy to 3,839,T65 customers located
 

in approximately 11,300 cities, towns and villLges throughout
 
or the equivalent
Pakistan for an estimated Rs 5.5 billion 


of $561 million.6 /
 

both WAPDA which accounts for 75
7TTie T-efiues cover 

percent of the total power supply and the Karachi
 

Electric Supply Corporation, Ltd (K.E.S.C.) which accounts
 

for the remaining 25 percent.
 
1981
 

6/ At the exchange rate of $1.00-Ps9.90 as of June 30, 
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Despite an average annual customer growth rate 
of 11.8
 

percent during the past five years, (19.6 percent 
last year
 

alone), as of Junc,30, 1981, there was a backlog of over
 
Of that number, 9,765
180,000 applications for service. 


and 9,627, respectively, were applications to WAPDA for
 

industrial and irrigation tubewell connections. 
With an
 

average connection rate of about 550 connections 
per month
 

for each type of connection, the average new 
industrial
 

and tubewell customer would have to wait almost 
a year and
 

a half from the time an application is filed 
until service
 

is actually provided.
 

While new customers suffer long delays before 
they are
 

connected, most existing customers suffer 
prolonged scheduled
 

interruptions (load shedding) because demand is growing
 
can be placed


faster than new power generation facilities 

During the six-month period ending June 30,
in service. 


1982, there was load shedding almost eveiy 
day, often from
 

The
 
5:30 A.M. to 8:30 A.M. and from 5:30 P.M. to 

9:00 P.M. 


worst period was from February 28, 1982 through 
March 2,
 

1982 when 750 MW (more than 25 percent of 
the peak load)
 

had to be disconnected.
 

sector in Pakistan
 
Growth statistics indicate that the powei 


has had difficulty keeping ahead of demaid 
for service ever
 

The additional demand
since WAPDA was formed in 1958. 
 electrification

created by the accelerated village (rural) 


program that was started in 1972 and whith 
was intensified
 

in 1977 has tended to aggravate the problem.
 

d. Rural Electrification
 

Rural electrification or electric power distri

bution to rural areas, has both politica2 
and economic
 

Its political significance is
 significance in Pakistan. 

illustrated by the term applied to it in Pakistan (Village
 

Electrification) and by the strong goverrmental 
support
 

Its economiL significance is
 it has received since 1972. 

related to the fact that Pakistan's economy depends heavily
 

irrigation

on agriculture which in turn depends heavily 

on 


and a rapidly growing number of irrigation tubewells 
(over
 

of June 30, 1981). These tubtwells are driven
 200,000 as 

-hat operate on imported diesel
 either by diesel motors 


As of June .,0, 1981, 104,108

fuel or by electric motors. 

irrigation pumps were consuming 23 perceiit of the total
 

Another 550 pumps are
 
electric energy sold by WAPDA. 

connected every month, and the backlog of 

applications for
 

connections is approximately 18 months.
 

Reliable statistics are not available because 
no distinctions
 

are made in WAPDA's records between urban 
and rural connections.
 

However, studies conducted by local consultants 
indicate
 

that on the average, less than 15 percent 
of the total number
 



of potential connections in already :electrified villages
 
has actually been connected. In spite of the obvious
 
economic burden that this low utilization of investment
 
represents, the emphasis has continued on electrifying
 
villages rather than on providing electricity for
 
individuals and industries. Since June 30, 1972, the
 
number of electrified villages has increased five-fold
 
from 2,553 to 13,250. During the same period, the number
 
of electrified tubewells, however, increased only about
 
two-fold from 53,342 to 110,000.
 

The GOP recognizes the shortcomings of its current program
 
and is prepared to use more economically sound selection
 
criteria in its rural electrification program. The National
 
Rural Electrification Master Plan that will be develop,-d
 
under this project will be the vehicle used to introduce
 
these changes.
 

C. Institutional Setting
 

1. Energy Sector
 

There are several institutions responsible for
 
various commercial subsectors of the energy sector. Those
 
not directly concerned with electricity are the Ministry of
 
Petroleum and Natural Resources, which is in charge of oil
 
and gas; the Pakistan Mineral Development Corporation, which
 
is in charge of coal; and, the Pakistan Atomic Energy
 
CommA.ssion, w.hich is in charge of nuclear power.
 

2. Ministry of Water and Power
 

This Ministry is responsible for two ma or subsectors
 
of the energy sector : water and electricity. I is
 
responsible for the 1960 Indus Basin Treaty; Indus Basin
 
Works at the national Pnd international level; the National
 
Tubewell Construction Corporation, Ltd; the National Power
 
Construction Corporation, Ltd; the Water and Power Development
 
Authority (WAPDA); and, the Karachi Electric Supply Corporation,
 
Ltd. (K.E.S.C.).
 

The organization and delineation of responsibilities in the
 
power sector are governed primarily by two documents. The
 
Electricity Act of 1910, as amended in 1964, governs the
 
sector in general and enables the Government to issue licenses
 
for generation and distribution of electric power in various
 
areas of the country. Pursuant to this Act, K.E.S.C. was
 
granted a license to generate and distribute power in the
 
Karachi and Lasbella districts. The Water and Power
 
Development Authority Act of 1958, as amended in 1959,
 
created WAPDA as a quasi-autonomous body by transferring to
 
it all electricity departments except K.E.S.C. WAPDA accounts
 
for 75 percent of the total power supply and K.E.S.C. for
 
about 25 percent.
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surveillance also reports directly to the Member Power.
 
Estimates of the personnel in the Power Wing range from
 
77,650 to 86,000..
 

Since 1960, there has been a major shift in WAPDA's
 
priorities. Initially, the focus was on large capital
 
projects such as the Indus Basin Project, and the develop
ment of 1,200 MW in thermal generating capacity, 300
 
transmission grid substations, 13,000 KMS of high voltage
 
transmission lines, and a large number of other works. In
 
1958, when WAPDA took over the electricity departmeht of
 
the GOP, its facilities totalled about 119 MW. In September
 
1981, its generation capacity was 3225 MW. In PFY 1980/81,
 
WAPDA's total energy generation was 13,206 GWH. At present,
 
there still is considerable development activity, with
 
construction of over 1,200 MW of hydro-electric and thermal
 
generation capacity, 1000 KM of high voltage transmission
 
lines, and 200 transmission grid substations.
 

The continuing importance of infrastructure notwithstanding,
 
the focus of WAPDA power wing activities has shifted to the
 
power system operations of generation, transmission,
 
distribution, and the sale of electricity to more than 3
 
million customers. This shift is indicated by the growing
 
share of finances, employees, general management, and
 
administrative work attributable to power system operations
 
and to the increased importance of consumer and public
 
relations activities. At the same time, however, WAPDA
 
recognizes the need to continue implementing new infra
structure projects to install additional generation capacity
 
to reduce the demand-supply gap and to meet the projected
 
average annual power demand growth rate of about 11 percent.
 

WAPDA has attempted a few ad hoc modifications to respond to
 
this shift in emphasis, but-th-ere still is an imbalanced
 
focus on infrastructure and power generation and transmission
 
at the expense of power distribution. The results are a
 
limited emphasis on financial management, a lack of clearly
 
stated operational objectives, and inadequate attention to
 
the Power Wing's management and commercial operations.
 

5. WAPDA Power Distribution
 

Most of the distribution functions in WAPDA are the
 
responsibility of the General Manager for Distribution (GMD).
 
He is assisted at the Lahore headquarters by a Chief
 
Commercial Manager and four Chief Engineers in charge of
 
Stores, Commercial Operations, Design, and the recently
 
created Rural Electrification Office (REO).
 

The growth In importance of the distribution function within
 
the Power Wing is illustrated by the rapid growth in the
 
number of electric service customers. From WAPDA's creation
 



in 1958 until December 1981, these customers have increased
 
from 250,000 to almost 3,500,000. Also during the same
 
period, the number of cities, towns and villages receiving
 
service has grown from 600 to more than 11,000, annual
 
revenues for electric service have grown from Rs 74 million
 
to over Rs 5 billion and the number of employees working
 
in the distribution function (67,000 persons) now constitutes
 
almost 78 percent of all personnel in tLe Power Wing and
 
about 70 percent of WAPDA employees.
 

The shift in WAPPA's emphasis from infrestructure to power
 
system operations, combined with the growth spurt of the
 
distribution function and the fact that this essentially
 
commercial function has been managed by engineers, has
 
produced severe institutional problems for the distribution
 
function. The GMD does not have at his disposal even the
 
basic requisites for reasonable productivity and quality
 
workmanship. Most planning, accounting, customer records,
 
inventory control and other sdministratve and data
 
processing functions are done manually. Files are piled on
 
tables and the floor rather than organi-ed systematically
 
for ready access in filing cabinets. Tlere are insufficient
 
numbers of typewriters and reproduction equipment, and such
 
aids as word processors and addressogralh machines are not
 
available. Computerization of operatioils is not possible
 
because of lack of equipment and traineo personnel. Even
 
though manpower is plentiful and relatively inexpensive,
 
most of the employees are illiterate and insufficiently
 
cognizant of the business operations to which they contribute
 
to be able to perform effectively. Distribution line and
 
service crews work without radios even Though two-way radio
 
cnmmunication facilities are considered indispensable for
 
electric utilities. Also the crews have only limited number;
 
of vehicles, instruments, and tools and are undertrained
 
and often untrained. According to a recent study by Peat,
 
Marwick & Mitchell, the warehouse systeni, which consists of
 
an unmanageable number of small warehou~es, is inefficient.
 
What exists of an inventory control system is totally
 
decentralized and uncoordinated. Much ,f the stock in
 
warehouses is either obsolete or unuseaie, having been
 
brought in for repair and determined to be beyond repair
 
but kept rather than discarded or sold for scrap.
 

An indication of the poor institutional health of the
 
distribution function is extreme overst ffing. The customer
 
to distribution employee ratio is only .,2 to I compared to
 
300-500 to I in most electric utilities, including many in
 
developing countries. The problems assciated with over
staffing are compounded by the illiteray, low educational
 
level, and lack of training for the sta:f. The need for 
upgrading the staff in as acute as the ieed to rationalize 
the organization of the distribution fu,ction. Until these 



two needs are addressed, the present service deficiencies

will not be corrected. Among the deficiencies are frequent

blackouts and voltage fluctuations; very high distribution
 
system energy losses (over 21 percent compared to the 7
 
percent industry norm) due to theft, faulty metering and

overloaded circuits, an inordinately long time for attending

to customer complaints, and a serious backlog of unattended
 
requests for connection.
 

The current rate of new general/domestic connections is
22,879/month against a backlog of requests for connection
 
of almost 6 months. For industrial and irrigation tubewell
 
connections, the rates of connection are 
526 and 496 per month,

respectively, against backlogs of 18 months each. 
These

deficiencies must be corrected before customers are assured
 
a reliable electricity supply which would enable them to
 
resort to kerosene and diesel only in severe emergencies.

At present, substantial supplies of these distillates are

kept on hand because they are needed in case of blackout.
 

The recently expanded and accelerated rural electrification
 
program is being undertaken by this poorly equipped, overly

and inappropriately staffed, undertrained, and poorly

organized distribution function under the GMD. 
The CMD

is assisted by the PEO which coordinates ongoing WAPDA
 
programs with foreign loans for rural electrification,

and selects, formulates, appraises, and monitors tle
 
projects financed with these loans.
 

In implementing the ruraJ electrification program in the
 
provinces, the GMD is asnisted Ly eight Chief Engineers

who serve as Chairmen of the eight Ltea Electricity
Boards (AEB ;). Putijal h ,L,five AEBs a:l Sind, NWFP and
Baluchi stan each have ont, AE1. The eight AE10; atre 
headquartered in P#eshawar, Hyderabad, Quetta, Islamabad, 
Faisalabad, Gujranwala, Lahoru u.ultan. boardand Theof an AEB is conmposed of a Ch irman arnd three full and 
three part-timt Mmber:,. "The Chairman and full-time m-mbers 
arc, WAPDA appointee:;. I ,.part--timT, members are nominated
by the provincial gove-niie-vs. One i; a member of the
provincial government and two are from the private secor.
Four members AFB board.; to be fairlyof tend const ant
Director(Dc!;ign); Director (Accounts;); Commercial Manager;
and Deputy Director(Admini stration). The expertit;e of the 
two remaining members varies. 

AEBs were formed in May 1981 from 1.1he tlhei ex isting
Electricity Region, a. part (if an effort t) decentralize 
the distribution funict ion of WAPTDA. Their prisrary
responsibility is to undcrtnke con;truction of all village
electrification 1and coordinateto directly with thie
provincial govcrnrientr. regarding fina 
 village nielection. 



The AEB Chairmen have been delegated a great deal of
 
authority to exercise administrative, planning, implemen
tation, financial, and disciplinary powers, subject to
 
budget allocations set by WAPDA. While it is too early
 
to assess the AEB's effectiveness, their establishment is
 
likely to result in significant improvem3nts ".n the
 
operation and expansion of WAPDA's commercial function.
 

The grass roots structure for the rural electrification
 
effort is as follows : each AEB (about 400,000 customers)
 
is divided into three or four Circle Offices headed by
 
Superintending Engineers. The Circle Offices are in fact
 
small electric distribution utilities of about 120,000
 

Circle Offices are divided Into Operations
consumers. 

Divisions and, in rural areas, into Confitruction Divisions
 
which manage rural electrification.
 

divided into four to six Operation
Operations Divisions are 

Subdivisions responsible for operations, maintenance and
 
revenue collection in their areas. In each Operations
 
Division, there are revenue officers whc read meters and
 
prepare and distribute bills in all the Operations Sub
divisions. WAPDA employees do not handle cash receipts;
 
electricity bills are collected by branch offices of
 
National Banks and deposited in WAPDA's account. 

D~visions also are divided into SubdivisionsConstruction 
under the leadership of young ,engine,.r; with th, title 

of Sub'ivis ional Officers. The!;e Subdit'isions atr- the 
most remote extension of WAPDA't; distrilutton intofunction 
the rural areas. 

There is 
electr if 

a provision for 
icat ilon institu'i 

horizontal (.xp,.nltion of tt1 rural 
onal titructure. I)vi,1on-i expand 

.;fldvi:-ion 
exceeds 9,000 consumer!, if urban or 6,0(0 if rural. When 
the number of ubdilvision; is more than s x in one 

created. 

horizontally by adding ubdivi:sion:s whet S 

Operational I)ivision, a tnew Operational Dlvitsion it, 
Finally, if the numnber of Operationitl Dvit;ions; exceedt; 
five in one Circle Office, an ndditi,,na: Circle Office in 
formed. 

6. Rural Electrificationin WAPIDA 

Rural elect ri icatfion In WAPI)A ist th,. re ijpon-ibil Ity 
El,.ct rif, ation Of fief. (MrE().of the recently created Rural 

The REO if* headvd by it Chitef E:,yi neer w ;o renort dl,. ctiv to 
the General Manager of 1)11ttribut ion. M.. it, retponible for 
coordinattng WAPDA'ti current vii1 sititn tttibiew, 11 elect ri
fication program, for preparitnip i new t intil Rural 

P1W aind for the i-pl1 emriitat In ofElectrification MO stvr 
donor-funded rural clectrification acti .itivr. Each of the 



Area Electricity Boards is responsible in its respective
 
area for the design and construction of rural electrification
 
lines and the connection of new customers.
 

D. Lessons Learned
 

1. A.I.D. Impact Evaluations
 

In 1979-1980, A.I.D. conducted impact evaluations
 
of rural electrification programs it had financed in four
 
countries : Ecuador, the Philippines, Bolivia and Costa Rica.
 
A one-day workshop was held in Washington in August 1981 to
 
discuss the findings of these evaluations, a number of which
 
are relevant to Pakistan. They have significantly influenced
 
the design of this project and will influence its implemen
tation. They include the following :
 

a. Demand for Rural Electrification
 

i. Central Governments favor the rapid
 
expansion of rural electrification for political reasons.
 

ii. Electrification of households is popular
 
and highly valued by its users. It adds comfort, convenience
 
and safety to rural homes. It also appears to be an important
 
psychological symbol of modernity.
 

iii. Most peole in electrified areas can afford
 
to electrify their homes. This includes a substantial
 
percentage of the rural pcor.
 

iv. Electricity does not elicit major spontaneous
 
development ectivities in poor rural areas. Other interventions
 
such as credit, roads, and irrigation pumps must be planned,
 
funded and coordinated to enhance: the potential benefits of
 
this new energy source.
 

v. Electricity has an important indirect role
 
in agriculture through its use in industries servicing
 
the farmer (,,.g. equipment repair) or processing their
 
crops (e.g. rice milling).
 

-,i. The more developed an are!a, the greater the
 
impact of elfct.ricity. Priority for electricity designed to
 
enhance economic development should not be given to the 
poorest are:; hut rather to regions which are fairly 
well-developid and where economic potential is stymied by
 
the lack of cheap, reliable power.
 



b. Organization
 

i. The use and success of rural electric
 
cooperatives is dependent on the attitudes of the central
 
government and the political traditions of the country.
 

ii. Cooperative organizations in rural
 
electrification have done little to enhance participation
 
by the rural poor.
 

iii. Decisions on organization by planners
 
should center on the need for effective management. Priority
 
should not be placed on participatory goals which are more
 
contingent on the traditions of the countiy and the
 
political attitudes of the government than on the services
 
being delivered by a rural electrification system. A
 
pragmatic choice should be made on what type of organiza
tion can most effectively manage an electrification system
 
in a particular country. Social objectives of participation
 
should be a secondary consideration.
 

c. Balancing Electricity Supply and Demand
 

i. Initial estimates of suppl.y and demand
 
are often inaccurate.
 

ii. Many of the financial proAlems faced by
 
the rural electric companies and cooperatives are due to
 

a mismatch of electricity supply and demand, eipecially
 
in the early years of operation immediately following
 

Rural electrification
disbursement of A.I.D. funds. 

projects in general are characterized by high initial
 
costs and underutilized capacity in the system in the
 
years immediately following the completion of construction.
 

quickly
Therefore, it is essential to load up the system as 

as possible. Adding new customers is esse!ntial to realizing
 
economic benefits and ensuring adequate revenues for the
 
utility.
 

d. Financial Viability and Design Standards
 

i. The rapid expansion of a rural electric
 
system may endanger its financial viability.
 

ii. Design of an electric system to U.S.
 

technical standards may be inappropriate for its end-uses
 
and too costly to maintain.
 



2. World Bank Experience
 

The World Bank has published several findings

regarding its efforts in rural electrification. One finding

is that there is a surprisingly wide range of household
 
and productive uses of electricity. Moreover, the Bank has
 
also found that load growth rates in rural areas have been
 
between 10 and 20 percent whereas in the urban areas, 10
 
percent is the general case. The Bank's experience confirms
 
the experiences of others that rural electrification
 
projects are conceived and carried out for'a mixture of
 
economic and social aims and that the high initial cost of
 
electrification together with low initial power demand have
 
historically discouraged investments in rural electrification,
 
especially in areas with low population density and low social
 
justification. The initial per inhabitant investment costs
 
in rural areas (between $40 to $80) are typically 2 to 3 times
 
the initial per inhabitant costs in urban areas. However,
 
where well designed area development plans are carried out,
 
i.e., matching credit resources and matching infrastructure
 
investments are available, within a ten year period, rural
 
power systems are generally able to develop to a point

where the incremental new service costs are reduced to
 
$20 to $40 per inhabitant served. The Bank notes that
 
during the early years of rural electric systems, subsidies
 
are required if social aims are to be met. A common
 
problem is that rural power systems often continue to rely
 
on such subsidies even after demand and average load have
 
made financial returns adequate to operate without such
 
subsidies.
 

Rural electrification is becoming more attractive to the
 
rural inhabitants and to national planners due to the
 
continuing price increases of petroleum products. Technically

standardization of electrical equipment and development of
 
more economic design standards have helped make rural
 
electrification more attractive in both financial and
 
economic terms. The Bank has found that rural electric
 
systems have a better chance of succeeding in providing

adequate service when supported by a strong central
 
organization such as WAPDA which can assist with staffing,

administrative, financial and technical matters. The
 
Bank's experience with cooperatives has been mixed.
 

E. Other Donor Assistance
 

1. Overview
 

The World Bank, the Asian Development Bank, West
 
Germany, Japan, France, Canada, Great Britain, the OPEC
 



countries, China and the U.S. have provided and continue to
 

provide extensive credits to WAPDA for investments in the
 

electric power sector in Pakistan. With few exceptions,
 
however, these credits have been and are being provided for
 

generation, transmission, and grid stations. Prior to 1981,
 

only two A.I.D. initiatives, the $36 million Salinity
 
Control and Reclamation Project (SCARP) and a $12.5 million
 

electric distribution loan authorized in 1964, have directly
 

assisted the distribution component of rural electrification
 
in Pakistan. All other rural electrification efforts prior
 

own resources.
to 1981 were carried out by WAPDA with its 

Recently, however, donors have become mote aware of
 

areas. Current
distribuLion needs, particularly in rural 

donor-financed activities in rural distribution are discussed
 
below.
 

2. The World Bank Family
 

The World Bank has provided considerable support to
 

WAPDA through its First ($23 million in 970), Second
 
($35 million in 1975), and Third ($45 mi.lion in 1979Y WAPDA
 

Power Projects in addition to its leadin:; role in the Indus
 

Basin Development Project (including th,_ Mangla and Tarbela
 
time, recognized
Dams and Power Houses). IBRD has, for some 


the need for improvement in the fiscal, operational and
 
However, des;)ite the repeated
management areas of WAPDA. 


assurances it has received from WAPDA, much remains to be
 

The Bank, in its second WAPDA Power Project, provided
done. 

approximately 100 person-months of technical assistance to
 

review WAPDA operations and make recommendations for
 

improving WAPDA's accounting systems and financial controls.
 

Studies of the electric rate structure, accounting procedures
 

including cost accounting and commercial procedures, and
 

procurement and warehousing practices wce undertaken
 
among others. The findings and recommenlations from these
 

studies have received strong support from the IBRD/IDA, ADB,
 

and A.I.D. The Institutional Development and Training
 
components of this Project will in fact build on the work
 

and recommendations of these studies.
 

IBRD, in its latest credit operation, a "Structural Adjustment
 

Loan and Credit of May 1982", provided o loan of $60 million
 

and a credit of SDR 71.9 million (equivLwlent to $80 million)
 

with the understanding that the GOP will continue implementing
 
areas of resource allocation,
specific reforms in the 


agriculture input/output nriclng, improved irrigation
 
practices and energy/fuel developm2nt policies. As outlined
 
in the World Bank's Structural Adjustmeit Loan (S.A.L.) documenta

tion, in the energy and fuel areas, GOP expenditures are
 

expected to increase an average of 23 percent for energy
 



and 14 percent for fuel per annum over the three-year period
 
(PFY 1982/84) coveted by the recently adopted GOP "Public
 
Sector Development Program", In the fuel sector, the GOP
 
is moving to reduce subsidies, provide incentives for
 
exploration and development of indigenous fuel resources,
 
and move toward oil and natural gas prices which would
 
increasingly reflect international costs of oil in energy
 
equivalents. For natural gas, the World Bank has an
 
understanding that the GOP will make price adjustments, at
 
least annual y, which will price gas on a heating value
 
basis to at least two-thirds of the price of bunker oil
 
exports from Pakistan(FOB Karachi) by 1988.
 

In addition to the recent IBRD S.A.L., the Bank is adminis
tering a UNDP-funded study of areas throughout Pakistan
 
with the potential for i.acreased agricultural production
 
if tubewell irrigation were provided. Based on the outcome
 
of this study, the Bank and A.I.D. will explore possible
 
areas for collaboration in providing electrification for
 
tubewells and adjacent industries in such areas.
 

Irrigation studies recently carried out vith support from
 
UNDP and IBRD indicate that the management of publicly
 
operated tubewells is inefficient. The IBRD recommended in
 
its Revised Action Program that tubewellf in sweet water
 
areas be transferred to private owners ard that the provincial
 
governments no longer subsidize irrigation water. The GOP
 
has approved this policy. This A.I.D. project will support
 
activities which will impact on private tubewell installations.
 
Privatization of tubewells in sweet water areas will also be
 
supported under the Mission's Irrigation Systems Management
 
Project.
 

In December 1979, the IBRD approved the Third WAPDA Power
 
Project. This project is a continuation of the general
 
expansion of the power system transmission lines (2700 miles
 
of 220/132/66 KV single and double circuit lines, construction,
 
expansion and/c r conversion of 216 grid Eubstations (220/132 KV
 
and 132/66/11 KV substations) with an agpregate capacity of
 
4,800 MVA, a load dispatch system and other support facilities.
 
The cost of the system expansion which is expected to be
 
completed in 1984, is estmated between $400 and $500 million
 
for which the Bank is providing a $45 million credit. An a
 
result of this project, the country will be well blanketed
 
with grid substations, high voltage lines and 11 KV feeders.
 
The extent of this coverage is illustrated by the fact that tile
 
only areas which will be outside a 30 mile radius of the proposed

substations have limited populations and are cont;ldered remote.
 
With such a complete grid in place, it will be relatively easy
 
to reach most villages with 11 KV feeders.
 



3. The Asian Development Bank (ADB)
 

The ADB has approved a $35 million loan to
 
electrify 900 villages over the next two years (1982-1984).

The project will be implemented directly by WAPDA without
 
consulting engineers, construction contractors or technical
 
assistance personnel. WAPDA will select 4,000 villages in
 
rural areas thrci 'hout Pakistan which will be targeted for
 
electrification in 1982-1984 and the ADB will select 900
 
of these for fina'-cing. ADB selection criteria include the
 
distance from 11 
ItV feeders and the rate of consumer saturaLion.
 
All villages selected by the ADB will fall within 1.5 miles
 
of 11 KV feeders except in the province of Baluchistan where
 
the distance will be 6.0 miles. ADB-financed villages in all
 
provinces must have a minimum saturation rate at the end
 
of the project of 15 percent for residential and commercial
 
consumers, 50 percent for irrigation tubewells and 100 pcrcent

of comnuunity services including street lights, small industries
 
and water supply tubewells.
 

WAPDA has indicated that the ADB will include in its 1983 
lending program $60.5 millioi to support lhase I of the Guddu 
Combined Cycle Gas Turbine Power Generating Facility. A.I.D. 
will provide the balance of funds required for Phase I under 
the project. (See the Power Generation component in Section 
III) ADB has also provided iiuimrous loans to WAPDA in support
of the Tarbela and Maiig]a hydro projects and to KESC, the most 
recent of which was for the Pipri Power Station which is under 
construction neor Karachi. 

4. Govern'i, n of Iuwait (GO, ) 

"he GOK Las agreed to provide a 4.0 million Kuwaiti 
Dinars (US $15 ra I ien) loan to U4 OJ'.,LWeen 1982-1984 to 
electrify 300 vila2,c: in Baluclhistan. The villages to be 
electrified have already been identified by WAPDA and approved
by the GOK. I'iere :ipp(ar to be no specific criteria for 
village selection no-r is there a target saturation rate. In 
addition, the ;O] is c1rrn':..1y nTgot, iating with the GOK to 
provide partial fund i'.;: for Eiac II of the Guddu Combined 
Cycle Gas Turbine: Project 'hlIch is discussed later in this 
paper under the Power Genera ion component. 

5. Canadian Intnrnam tional l)eveloplmE.nt ALEncy (CIDA) 

In 1982, C1l)A a,;reeod to provide a 1]0 million 
grant over a three-ye;r pe-riod (1983-1985) for nn aluminium 
ingot conunodity imlport pro)'ram. he proceeds from the sales 
of the ingot., will be .ed to cover the cotats of building
transmission an(I dl ,;t.r11)i1t ion line; to supply elect:ricity 
to villages in }tI] ,clitI;tta. In add ition, CIDA is providing
funds to support t he Tarbela lydro Project. 
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6. British Overseas Development Agency(ODA)
 

ODA has agreed to provide a £ 5 million grant to
 
finance rural electrification in Baluchistan.
 

7. Islamic Development Bank
 

WAPDA is currently seeking assistance from the
 
Islamic Development Bank to helf finance, along with.the
 
Kuwait Fund, Phase II of the Guddu Combined Cycle Gas Turbine
 
Project.
 

8. West German Government
 

During 1981/82, an evaluation of WAPDA's training
 
facilities was made by German training consultants under
 
the auspices of Gesellschaft fur Technische Zusammenarbeit(GTZ)
 
the West German Agency for Technical Cooperation. Based on
 
discussions between the German consultants, WAPDA, and the
 
Mission, it was agreed that GTZ would improve facilities nt
 
the Faisalabad Training Institute, provide training equipment,
 
train WAPDA personnel in the manufacturing plants in the use
 
of German manufactured transmission, distribution and system
 
control equipment, and provide a German technical assistance
 
team to support overall training and upgrading of WAPDA staff
 
in the generation and transmission sectors. The training
 
component of this A.I.D. project is designed to complement
 
the West German program by focusing on training for the
 
distribution and rural electrification sectors. Both training
 
programs will be closely coordinated during project
 
implementation.
 

9. Conclusion
 

There i.s been a continuing positive dialogue
 
among the cc rzrned GOP offices, the technical staff of WAPDA,
 
and all the donor agencies. There appears to be no problem
 
of duplication and the prospect is that donor efforts will be
 
coordinated, supportive and complementary.
 

F. Relationship to A.I.D. Strategy and Other
 
A.I.D. Projects
 

The Agency'3 1981 Energy Assistance Policy Paper
 
identified the following three basic objectives for U.S.
financed energy programs in the Th.'-d World:
 

1. to assure adequate energy supplies at reasonable
 
prices to support continued world economic growth;
 

2. to encourage developing countries to expand their
 
own energy resources, both non-renewable and renewable,
 



without increasing-the risk of nuclear proliferation;
 

and,
 

3. to assist developing countries in overcoming
 
energy related constraints to their development.
 

This project is compatible with all three of these
 
objectives and those of the new bilateral economic assistance
 
package that was negotiated in August 1981. It is one of
 
three energy projects in the Mission's portfolio. The other
 
two are the FY 1983 Energy Planning and Development Project
 
and the FY 1984 Forestry Planning and Development Project.
 
The National Rural Electrification Master Plan that will be
 
developed under this project will draw on tLe recommendations
 
of the design teams for both of these latter projects. Once
 
the Rural Electrification Master Plan is completed, it is
 
likely to become an invaluable reference and source of
 
information for both of them. In addition, the selection
 
of are, s to benefit from the Rural Distribution System
 
ExpanFion component of this project will be coordinated with
 
small decentralized hydro-electric and otlier renewable energy
 
activities that will be carried out under the Energy Planning
 
and Development Project,
 

This Project will also have close linkage.; to and be supportive
 
of several non-energy sector projects in -he Mission's portfolio
 
including:
 

1. The Baluchistan and Tribal Areas Development Projects, 
under which electric motor driven irrigation tubewells are 
likely to be installed and a variety of other electricity 

requiring development activities implemented. 

2. The Irrigation System Management Project, under
 
which efforts will be made to rationalize the ownership and
 
operation of irrigation tubewells.
 

3. The Population Welfare Planning and Primary Health
 
Care Projects, for which electric service will be needed for
 
rural family welfare and health centers that will be
 
established.
 

4. The Agricultural Education, Research and Extension
 
Project, where electricity will be needed for a number of
 
facilities.
 

5. The Private Sector Mobilization Project which is
 
expected to support the development of several rural
 
industrial parks, all of which will require reliable electric
 
service.
 

All the assistance provided under this project will be to the
 
Water & Power Development Authority (WAPDA). WAPDA is
 



responsible for providing electric service all over Pakistan
 
except Karachi. This project will assist WAPDA in five
 
critical areas. To the extent that the project's goals

and objectives are achieved, Pakistan's economy and almost
 
all A.I.D.-supported development activities will benefit.
 

G. Project Rationale
 

The GOP requested support to its rural electrification
 
program in the August 1981 GOP/USG assistance negotiAtions.
 
The USG welcomed this request. It will provide an opportunity
 
to make a major contribution to rural development which is
 
one of the major objectives of U.S. assistance in Pakistan.
 
It will provide an opportunity to assist the GOP in dealing

with the dema. d-supply generation gap which constitutes a
 
major constraint to overall economic growth and development.

It will enable the U.S. to provide assistance in strengthening
 
the institutional, technological, human resource and planning
 
aspects of WAPDA, Pakistan's rural electrification organization.

It will reinforce and contribute to the effectiveness of much
 
of the rest of the planned $1.625 billion, six-year assistance
 
program negotiated by the USG and GOP. Finally, it will
 
create an opportunity for USAID/Pakistan to develop a more
 
holistic approach to the energy sector and to support a
 
subsector which, together with other energy assistance
 
interventions, will yield even greater development results.
 

Since the August 1981 negotiations, the GOP has increased the
 
priority it assigns to rural clectrification. Targets have
 
been increased. This project has become even more relevant,
 
therefore, to Pakistan's development strategy. Inasmuch as the
 
impact of this project will be, inter alia, to improve the
 
efficiency of resources allocate to rural electrification,

it represents an especially timely and strategic component of
 
the total U.S. assistance package.
 



III. DETAILED PROJECT DESCRIPTION
 

A. Introduction
 

The GOP and WAPDA have taken significant steps to
 
carry out rural electrification in accordance with the
 
goals set forth in the GOP Fifth Five-Year Plan. WAPDA
 
has been highly successful in marshalling assistance for
 
an extensive village electrification program because of
 
its demonstrated capacity to execute such work. In
 
responding to a GOP/WAPDA request for financial assistance,
 
the Mission, with the assistance of a project design team
 
and numerous consultants with expertise in distribution
 
system planning and operation, rural village electrification,
 
power generation, power system management and technical
 
assistance/technology transfer operations, reviewed on-going
 
work, operational procedures, the cost-effectiveness of
 
WAPDA distribution activities, the results of village
 
electrification, and the policy and managerial support
 
provided to distribution activities.
 

During the Mission's review of the WAPDA Power Wing
 
operations, WAPDA officials cited the following problems:
 
lack of trained staff; inability to retain qualified staff
 
due to lack of career advancement incentives; need for
 
improved staff selection procedures; growing backlog of
 
power service applications; system load outstripping
 
power generation capability; and, loss of energy due to
 
overloaed distribution systems, lack of proper metering
 
and pilferage. Both WAPDA and the Mission agreed that
 
these problems were of sufficient priority to warrant
 
immediate attention prior to launching a program of
 
additional village power connections. Accordingly,
 
initiation of rural system expansion activities under
 
this project will be deferred until April 1985 or until
 
the Guddu Gas Turbine units, which will be partially financed
 
under this project, ore operational. In the interim, the
 
focus of the project will be on the development of a
 
National Rural Electrification Master Plan, institutional
 
improvement, training, an energy loss reduction program,
 
and implementation of the Guddu Combined Cycle Gas
 
Turbine Power Generation Project. The GOP and WAPDA have
 
urgently requested the early arrival of a Technical
 
Assistance Team (TAT) to assist with the development of
 
the Plan and the design of programs in the above-mentioned
 
areas.
 

B. Project Goal and Purpose
 

The overall sector goal to which this project
 
contributes is to improve the quality of life of the rural
 
poor. Progress toward goal achievement will be assessed
 



by measuring the extent to which increases in the following
 
indicators have occurred in the rural areas as a result of
 
the expansion of'reliable electric service: (1) agricultural
 
production and productivity especially in tubewell-irrigated
 
areasi (2) the quality of services provided by health,
 

(3) employeducational, aakd other public service facilities; 

ment opportunities; (4) output of commercial enterprises;
 
(5) use of electrical appliances and participation in
 
social and cultural activities; and, (6) the quality of
 
electric servicawasevidenced by the frequency of load
shedding and black-outs and the degree of voltage regulation.
 
The major assumption for goal achievement is that the GOP
 
will continue to accord high priority to the energy and
 
power sectors, in particular the distribution function
 
within the power sector, as evidenced by adequate budgetary
 
support.
 

The purpose of this project is to assist the GOP to expand
 
reliable electric service to Pakistan's rural population
 
for Vroductive and social uses, to improve the rural
 
poor s access to that service, and to assist the GOP to
 
overcome a shortfall in electric generating capacity. End
 
of project status indicators include the following:
 
(1) Phase I of the Guddu Combined Cycle Power Generation
 
Facility is operational; (2) a comprehensive National
 
Rural Electrification Master Plan has been developed and
 
is being implemented on schedule; (3) activities under the
 
Rural System Expansion and the System EneTgy Loss Reduction
 
Programs financed by this project have been completed and
 
procedures have been institutionalized by WAPDA to continue
 
these programs; (4) a Comprehensive Distribution Function
 
Training Program has been developed and partially implemented
 
and new training procedures have been institutionalized;
 
(5) new procedures and systems for procurement, inventory
 
control, statistics, customer service, warehousing,
 
transportation, and communications have been institutionalizedi
 
(6) new warehouses, customer service centers, and a
 
distribution function training facility hive been constructed;
 

(7) reduction in the time between date of application and
 
date of actual connection for new customers; (8) reduction
 
in the frequency of load-shedding and black-outs; and,
 
(9) reduction of kerosene and diesel consumption in
 
electrified areas. Major assumptions for achieving the
 
purpose of this project are that: (1) financing for Guddu
 
IV and both Phases I and II of the Guddu Combined Cycle
 
Gas Turbine facility has been secured by the GOP; (2) WAPDA
 
personnel at all organization levels are receptive and
 
responsive to the policy and operational -eforms required
 

to
to improve the distribution function; (3) connections 

be made and lines to be rehabilitated are selected on the
 
basis of sound economic and technical criteria; and,
 



(4) WAPDA receives adequate policy and budgetary support

from the GOP to. implement the National Rural Electrification
 
Master Plan.
 

C. Project Outputs
 

The project is expected to produce the following
 
outputs which together should achieve thE project purpose:
 

1. Approximately 185,000 residentiLl, 17,000 commercial,
 
7,700 tubewells, 4,500 community, and 1,f00 industrial or
 
a total of 215,700 new customers connected.
 

2. 400 MW of new power generating capacity installed
 
at the Guddu Combined Cycle Gas Turbine facility.
 

3. Approximately 14 persons have ccmpleted long-term
 
training in the U.S., 314 have completed short-term training
 
in the U.S., 160 have participated in U.E. Sister Utility
 
Exchange Program internships, and 28,310 have completed
 
short-term in-country training courses oi a total of
 
28,798 personnel have been trainel.
 

4. A training institute for distrilution function
 
personnel has been constructed and is operational.
 

5. 2 to 5 new model warehouses have been constructed
 
and are operational.
 

6. 2 to 5 new model customer svrvi e centers have been
 
constructed and are operational.
 

7. Energy losses have been reduced by 3 percent or 
the equivalent of a 122 MW unit operatinp continuously at 
a load factor of 60 percent. 

8. A National Rural Electrificatioz. Master Plan has
 
been developed and partially implemented.
 

9. A Comprehensive Distribution Fui ction Training 
Irogram has been developed and partially implemented.
 

10. Work Orler Management Systems hcve been established
 
for System Energy Loss Reduction and Rurl Electrification
 
System Expansion Programs.
 

11. A new procurement and inventory management 
system has been developed nnd institutioialized. 

12. Revised personnel administratiot policies and 
practices have been developed and institi tionslized. 



13. A new computerized management system has been
 
installed and is operational.
 

14. New communication and transportation systems
 
have been developed and institutionalized.
 

15. A new customer services accounting, education,
 
and management system has been developed and institution
alized.
 

16. An analysis of recurrent costs and a review of
 
property valuation and depreciation practices have been
 
completed and WAPDA's cost-price policies have been
 
rationalized.
 

Additional information on the relationship between the goal,
 
purpose, inputs and outputs of this project is provided in
 
the Log Frame in Annex H.
 



D. Project Components
 

1. Institutional Improvement
 

The objectives of this component are to assist
 
WAPDA to : (a) prepare a comprehensive National Rural
 
Electrification Master Plan; and, (b) strengthen its human
 
and physical resources and management operations to implement
 
the Plan and to operate the resultant rural distribution
 
system in an efficient and financially sound manner. To
 
achieve these objectives, funds will be provided f6r long
 
and short-term technical assistance, training of WAPDA
 
employees, commodities, and the iesign and construction of
 
model warehouses and rural customer service centers.
 

a. Technical Assistance
 

Approximately 32 person-years of long-term and
 
short-term expatriate and 66 person-years of long-term
 
Pakistani technical assistance will be provided under this
 
component. A proposed technical assistanc. plan iq included 
in Section IV., Implementation Plan. One U.S. civil 
engineer for 2 years and local architectural and engineer
ing (A&E) consultants will be financed to assist. in the
 

The
construction activities planned under this component. 

remaining long-term advisors, consisting of 6 expatriates 
and ]2 Pakistanis, will serve as the core Technical 
Assistance Team (TAT) for the entire project. In this 
capacity, they will work with -pnior and middle level 
managers of WAPDA to coordin:ate the implementation of all
 
coiponents of the project (except the Power Generation 
component), will study and recotmnend solutions to the 
full range of problems of tlhe dstrilbution funct ion, and 
will reconend, schedule, and supervise all .1hort-term 
assistance programmed under this component. 

The TAT and short-tern advit;ors will work with WAV'DA 
personnel in the following areas : 

i. Comprehensive distribution planning 
(financial, admini strative, and teclnical ), itcludi zig the 

preparation of a comprehensive Nati ional Pural E1l.ctrifictltion 
Master Plan;
 

ii. The development and Imrl -m t.iintt ion of 11 
Sister-Utility Exchang' Program; 

ill. The desi gn of a Comprehens;ive l)i stribution 
Function Training Program, the implern.nt ation (A which will 
begin under this projects 

iv. The design of a Co0nprehezn.lv Energ Loss; 
Reduction Program that will be implemented under tli.-; 
project ; 

http:Co0nprehezn.lv
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v. The hierarchy, functions, responsibilities,
 
authority, organi-zation and staffing of the Office of the
 
General Manager of Distribution and other administrative
 
units in WAPDA that share responsibility for electric power
 
distribution and rural electrification;
 

vi. The functions, responsibilities, authority,
 
organization, staffing, and facilities of Area Electricity
 
Boards (AEB's);
 

vii. The functions, responsibilities, authority,
 
organization and staffing of the Rural Electrification
 
Office (REO);
 

viii. Distribution function staffing and personnel
 
administration policies and practices;
 

ix. Customer service facilities and procedures;
 

x. Customer accounts management;
 

xi. Cost of service, rates,recurrent costs, and
 
property valuation and depreciation practices (See Annex T);
 

xii. The collection, analysis, dissemination, and
 
utilization of statistics;
 

xiii. procurement and inventory =anagement and
 

facilities;
 

xiv. Customer eduuation and community relations;
 

xv. Single-phase distribution;
 

xvi. Aluminum conductor connection practices;
 

xvii. Poles (concrete and steel lattice) including
 
the creation of an extra light-weight, concrete pole for
 
village electrification;
 

xviii. Protection, coordination and sectionalizing
 
practices;
 

xix.. Distribution load management, including
 
direct load control;
 

xx. Watt-hour meter specifications, testing,
 

control and replacement;
 

xxi. Voltage regulation;
 

xxii. Service continuity and reliabilityl
 



xxiii. Transportation needs assessment and management;
 

xxiv. Communication needs assessment and management;
 

xxv. Computer needs assessment and mantgement
 
(See Annex K); and,
 

xxvi. Comprehensive management systems to identify,
 
select, design, construct, inspect and reimburse the cost
 
of woz orders to be financed under the Energy Loss
 
Reduction and Rural Distribution System Expansion components
 
of this project.
 

b. Commodities
 

Almost all planning, budgeting, accounting,
 
customer accounts management, inventory control and other
 
administrative and data processing functions in WAPDA that
 
relate to the distribution of electricity are performed
 
manually. Even basic office furnishings such as file
 
cabinets are either not used or are used only sparingly.

Inasmuch as the implementation of many of the TAT's
 
recommendations will require the procurement of a number
 
of items such as addressograph machines, typewriters,
 
word processors, file cabinets, computers, and electrical
 
testing instruments and devices, $3 million in grant funds
 
has been earmarked for this purpose. In addition,
 
$97,000 has been budgeted for vehicles for the TAT. More
 
details are provided in the Proposed Commodity Procurement
 
Plan in Section IV.
 

c. Sister-Utility Exchange Program 

This program, which will be developed and 
managed by the TAT, will support efforts to strengthen and 
modernize the distribution function in WAPDA. Under the 
program, one-on-one sister utility relationships will be 
established between the Office of the General Manager of 
Distribution (GMD) and each of its eipht AEBs, and privately 
or publicly owned electric utilities in the United States. 
The objectives of the program are to reinforce the
 
identity and sense of uniqueness of the GID and each AEB,
 
to promote self-improvement, and to provide access to how
 
others perform similar tasks. These objectives will be
 
achieved by the sharing of information and the exchange of
 
correspondence, documents and professional and non
professional staff. Staff exchanges may vary from one
 
month to one year, depending on the oobjective of each
 
particular exchange. 

It is expected that each member of a sister utility
 
company relationship will continue to pay the saltries of
 



its employees involved in an exchange of staff and will
 
provide office space and basic logistical support to guest
 
staff. At least half of the short-term expatriate
 
assistance programmed for this component will be provided
 
under this program. This exchange program will also be
 
an integral part of the training prograrm that will be
 
developed under the Distribution Function Training
 
component of this project.
 

d. Training of WAPDA Implementation Staff.
 

The achievement of the objectives of this
 
project will depend more on the attitude, interest and
 
commitment of WAPDA officers who are assigned to implement
 
its various components than on any other factor. For that
 
reason, it is imperative that such officers understand the
 
objectives of the project and the interrelationship of its
 
components and that they have early exposure to the electric
 
utility policies, procedures and technologies that the TAT
 
will be drawing on as they study WAPDA's problems and
 
recommend solutions. Only with such exposure and personal
 
understanding of the appropriateness and feasibility of
 
what is recommended can WAPDA's officers be expected to
 
accept recommendations and succcssfully implement them.
 

Accordingly, training will be provided early on in the
 
project to officers and employees who are assigned key
 
implementation responsibilities for this component and the
 
trainikg component. Similar training will also be provided
 
for the 12 Pakistani professionalb contracted as members of
 
the TAT.
 

e. Design and Pilot Construction of Facilities
 

WAPDA's accelerated rural electrification
 
program is expected to cost an average of about $100 million
 
each year during the next five years. Approximately
 
80 percent of that amount will be spent annually for
 
materials and equipment that will have to be stored in
 
andprocessed through distribution sector stores (warehouses).
 
A large amount of materials and equipment will alno have
 
to be handled by these stores each year for urban expansion,
 
rehabilitation, and routine operation and maintenance.
 
As of June 30, 1981, the value of all stock in distribution
 
function stores was Rs 736 million (about $70.6 million).
 
With the acceleration of the rural electrification
 
program, stocks will expand and the.already serious stock
 
management, handling and storage problems will intensify.
 

A general study of Power Wing Procurement and Inventory
 
Management, being conducted by the firm of Peat, Marwick
 
and Mitchell (PMM) under a World Bank-funded contract has
 



concluded that inventory management in the Area Electricity
 
Boards is very weakand that existing problEms will increase
 
unless radical steps are taken to reorganize the stores'
 
function, staff it with trained and motivated people, and
 
provide it with adequate and appropriate storage facilities
 
and equipment. The TAT will review the problems identified
 
and the solutions recommended by PMM and will assist WAPDA
 
to implement those recommendations that are approved by
 
WAPDA and A.I.D.
 

PMM's general recommendations included the construction of
 
a still undetermined number of well-designed and strategically
 
located large stores to replace a much larger and growing
 
number of small stores. WAPDA's eight AEBs are operating a
 
total of 269 stores, most of them in former residences and
 
other buildings that were intended to be provisional
 
facilities. Another 21 such stores are planned and will be
 
established soon if the existing criteria for establishing
 
stores are not changed. It is likely that the new stores
 
plan, when developed, will call for a decrease in the
 
number of store types from the current five to three. While
 
it is too early to know precisely how many new stores are
 
required and their types and locations, it is clear that
 
the number will be large.
 

Given this clear and substantial but quantitatively uncertain
 
need, one expatriate civil engineer and Pakistani AEconsultants
 
will be provided to develop standardized designs for each type
 
of store recommended by the TAT. WAPDA will provide sufficient
 
funds to construct at least ene deronstration model of each
 
type.
 

In addition to the storage facilities prohlzm, Mission
 
consultants have recommended and WAPDA concurs that customer
 
service facilities need to be improved. Consequently,
 
customer service facilities have been included in the list
 
of areas and activities for which the TAT will be responsible.
 
Here again, the need is clear but impossible to quantify at
 
this time. As in the case of the stores facilities, funds
 
have been provided to permit the TAT to develop standardized
 
designs of customer service facilities for rural areas. Again,
 
WAPDA will provide sufficient funds to construct at least one
 
demonstration model of each type of center required.
 

2. Distribution Function Training
 

The importance and distinctive recquirements of the
 
distribution function in WAPDA have only rezently begun to be
 
fully recognized and have yet to be accommolated. With almost
 
3,500,000 customers to be attended on a neer constant basis.
 
and more than Rs 500 million to be collected each month from
 
these and additional customers who are being connected each day,
 



the distribution function in WAPDA is already one of the
 
largest business enterprises in Pakistan. At the same time,
 
because of the large quantity of electric lines, transformers,
 
switches, meters and other devices that it must install,
 
operate and maintain, it is also one of the country's largest
 
and fastest growing technical organizations in Pakistan.
 

This reality, plus iany other considerations (a large,
 
heterogenous and diversely educated work force, the leed to
 
introduce new technologies, the requirement for many prevailing
 
work habits and attitudes to be changed) combine to make the
 
immediate and long ra'ige training needs of distribution unique
 
among the public and rivate sector entities of Pakistan. The
 
objective of this component is to design and initiate the
 
implementation of a comprehensive training program to satisfy
 
those needs.
 

With over 67,000 distribution employees (many of them young,
 
illiterate, and without the minimum aptituds and preparation
 
required for the positions they occupy), the distribution
 
function training requirements are of such a magnitude and
 
diversity and are growing so fast that all if them simply
 
cannot be attended to even within the six y.!ar life of this
 
project. Hence, one of the first activitie; to be undertaken
 
by WAPDA and the TAT under this component w.ll be to establish
 
training goals and objectives which are con;istent with the
 
basic institutional goals and objectives of WAPDA and the
 
policies of the GOP. Once those goals and objectives are
 
approved by WAPDA management and A.I.D., a Comprehensive
 
Training Program will be developed and its -.nitial stages
 
implemented.
 

a. The Comprehensive Training Proram
 

WAPDA and the Mission have agreed that a
 
Comprehensive Training Program should be developed for all
 
distribution function officers and employee!; and that the
 
program should include and/or provide for the following:
 

i. Short, medium and long rang,! training plans;
 

ii. Literacy training;
 

iii. Aptitude testing;
 

iv. A strong pay-back agreement to recoup
 
training costs from employees who depart WAPDA/GOP prematurely
 
following training;
 

v. Training for all distribution function levels
 
and positions;
 



vi. Selected on-the-job training in U.S.
 
utilities through the Sister Utilities Exchange Program
 
(See component 1);
 

vii. The establishment of a distribution training
 
unit in WAPDA to plan, design, provide or provide for and
 
manage all distribution function training needs;
 

viii. Establishment of a Distribution Training
 
Institute with satellite training centers in each Area
 
Electricity Board;
 

ix. A special incentive/career development
 
program to recruit and retain key training staff;
 

x. A direct link between training, promotion,
 
and general career development;
 

xi. A scholarship program for post graduate
 
business, administrative, engineering, and economics
 
training in local and foreign universities;
 

xii. Selected use of existing lcal public 'and
 
private training entities and companies; and,
 

xiii. The special training needs that will be
 
identified or result from other components of th's project.
 

An Illustrative Training Program which is gummarized in the
 
Proposed Training Plan in Section IV and also in Annex S
 
has been developed to guide the design of the Comprehensive
 
Program.
 

Both dollars and U.S.-owned rupees will be made available
 
to help cover the cost of the design and initial implemen
tation of the program. These funds will b(- used to : contract
 
expatriate and Pakistani technical assistaiace to work with
 
the TAT and VPDA personnel; procure selected training aids,
 
publications an(d equipment; print training documents; cover
 
out-of-country training costs; and, design and construct a
 
central distribution training center.
 

This training component is essential to th, success of 
other project components, especially the Institutional 
Improvement component. It also is supportcd by other project 
activities. For example, training without other organiza
tional changes will be less effective. Similarly, organiza
tional changes unaccompanied by training t(, enable employees 
to carry out such changes are likely to fa: 1. The reinforce
ment of the project components ia critical to the long-term 
sustainability of this project's impact. 



b. Technical Assistance
 

Under this component, approximately 26 person
years of long and.short-term expatriate and 30 person-years
 
of long-term Pakistani national technical assistance will be
 
provided to work with the TAT and WAPDA personnel. This
 
training-specific assistance will include an expatriate
 
advisor to the Director of the Distribution Training Office,
 
two curriculum development specialists, a technical training
 
specialist, 2 lineman training specialists, and specialized
 

It is expected that about two-thirds
short-term lecturers. 

of the specialized lecturers will be volunteers obtained
 
through the Sister Utilities Exchange Program.
 

c. Distribution Training Institute
 

The design and initial implementation of the
 
Comprehensive Distribution Training Program will include the
 
design and construction of a Central Power Distribution
 
Training Institute. WAPDA and the Mission have tentatively
 
agreed that the Institute should be located in Islamabad
 
because of its accessibility. The establishment of a separate
 
facility for distribution oriented training is essential.
 
Distribution training needs are myriad and complex and have
 
long been neglected. Acquiring space at existing institutes
 
which focus on training in generation and transmission risks
 
the continued subservience of distribution related subjects
 
to the more established generation and transmission courses.
 
The number of distribution officers and employees needing
 
training is too great to be accommodated at the existing
 
training centers and non-residential facilities, such as
 
those for commercial and financial functions.
 

An illustrative campus drawing (see Annex S) has been
 
developed for planning and budgeting purposes. The new
 
training center will include classrooms, an audio-visual
 
room, computer room, library, and offices, a cafeteria, a
 
hostel, and various types of categories of staff housing.
 
An estimate of the cost of the facility is also included in
 
Annex S.
 

d. Training of WAPDA Implementation Staff
 

WA'"DA officers assigned responsibilities for
 
the development and implementation of the Comprehensive
 
Training Program will be provided training as discussed
 
under component 1.
 

3. Distribution System Energy Loss Reduction
 

A critical problem in the energy and power sectors
 
of Pakistan is excessive loss of energy (KWh) between the
 



power generators and the end users. WAPDA estimates that
 
annual losses in its system in PFY 1980/81 were 31.3 percent

of all electric energy generated by its plants or a total of
 
4.1 billion KWh. A breakdown of the losses by source is
 
provided in Table 1. This amount of energy is enough to
 
light 23.6 million 60-watt light bulbs for 8 hours a day,

365 days of the year. Based on an estimated average thermal
 
generation cost of $0.05/KWh, these losses cost WAPDA and
 
the national economy about $205 million in PFY 1980/81.
 

Table 1 also indicates that 2.6 percent of total energy

generated is lost in the generated plants, 10.6 percent in
 
transmission lines and substations and 18.1 percent in the
 
distribution network. The losses attributable to generation
 
are considered within industry limits and are acceptable.
 
Transmission losses are high but are currently being reduced
 
to acceptable levels by the construction of additional
 
transmission lines and grid substations under the World
 
Bank-financed Third WAPDA Project. Distribution system

losses, however, are almost triple the industry average.
 
Efforts to date to reduce them have concentrated mainly
 
on reducing theft.
 

Electric energy losses are calculated by subtracting the
 
total number of KWh metered (sold) during a given period

from the total number received (or generated) during the
 
same period. In the case of the distribution system, the
 
losses are attributable to the heating of conductors,
 
transformers, and the like, that transfer the electric
 
energy from the grid substations to the meter of the customer,
 
and to faulty connections, defective and improperly calibrated
 
energy meters, pilferage, administrative error, administrative
 
oversight, and theft.
 

The losses due to the heating of the lines, transformers,
 
and the like are referred to as technical losses. They can
 
never be entirely eliminated because electricity always
 
generates some heat when it flows. The amount of heat
 
generated increases exponentially as the current in a given

conductor increases. Because they cannot be eliminated,
 
the practice in the industry is to try to keep technical
 
losses at a point where their cost is less than the capital
 
cost of additional lines, larger size lines, and other
 
measures that can be taken to reduce them. 
The other losses
 
of energy (defective meters, pilferage, administrative error)
 
are referred to as administrative losses, and administrative
 
methods are required to control them. In theory, these losses
 
can be reduced to zero, and, in many countries including

developing countries, they are essentially equal to zero.
 
WAPDA estimates that about two-thirds of its distribution
 
system losses are due to technical reasons (faulty connections,
 
overloaded lines, overloaded transformers) and one-third
 
administrative.
 



TABLE 1
 

WAPDA'S ENERGY LOSSES DURING PFY 1980/81
 

Item 


1. 	Gross generation 


2. 	 Losses by generation auxiliaries 


3. 	 Losses by generation auxiliaries as 

percentage of gross generation (line 1)
 

4. 	 Net generation 


5. 	 Units supplied for distribution 


6. 	 Transmission and transformation losses 


7. 	 Transmission and transformation losses 

as a percentage of gross generation (line 1)
 

8. 	 Transmission and transformation losses as 

a percentage of net generation (line 4)
 

9. 	 Units sold 


10. 	 Distribution system losses 


11. 	 Distribution system losses as a percentage 

of gross generation (line 1)
 

12. 	 Distribution system losses as a percentage 

of units supplied for distribution (line 5)
 

13. 	 Total losses as a percentage of gross 

generation (line 1)
 

Amount
 

13,206 million KWh
 

344 million KWh
 

2.6 percent
 

12,862 million KWh
 

11,455 million KWh
 

1,406 million KWh
 

10.6 percent
 

1G.9 percent
 

9,068 million KWh
 

2,388 million KWh
 

18.1 	percent
 

20.8 	percent
 

31.3 	percent
 

SOURCE: Statistical Data, WAPDA General Manager
 
of Distribution (GMD)
 



a. Energy Loss Reduction Program
 

The objective of this componei-t is to develop
 
and initiate the implementation of a comprthensive distri
bution system technical energy loss reduct-.on program. The
 
program will be a joint effort of WAPDA ani the TAT. The
 
program will include a management information system to
 
collect and maintain reliable information bout distribution
 
circuit and circuit component capacities ai.d loads, iconomic
 
and financial costs of energy generated by WAPDA's different
 
generating plants, peak demand load management, and economic
 
criteria for selecting conductor and translormer sizes
 
and for deciding when installed conductors and transformers
 
should be changed.
 

Energy and demand losses will be reduced by expanding the
 
use of compression connectors, reducing l,,ds on existing
 
primary and secondary lines, replacing ecoiomically undersized
 
conductors with larger sizes, installing c;pacitors (electric
 
energy storage devices), installing voltag( regulators,
 
replacing underloaded and overloaded t.anslormers, and by
 
applying modern load control techniques.
 

The administrative vehicle which will be u.ed to implement
 
the program will be an Energy Lcss Reduction Work Order System.
 
WAPDA already has and uses such a system, lut it will have to
 
be improved and expanded to include more rigorous financial
 
and economic analyses. Table 2 provides ay example of a model
 
work order for one type of activity that will be carried out
 
under this program and the manner in which the costs and
 
benefits can be calculated. Annex M provi es additional
 
Model Work Orders for other types of activ4ties. In practice,
 
it is likely that a given Energy Reduction Work Order will
 
include more limited w1ork for each of several different
 
activities. As is the practice in well maiaged electric
 
utilities and as is already being done to fome extent in
 
WAPDA, a detailed list of materials, cost Lstimates and
 
engineering drawings will be required for cach activity
 
included in a given Work Order. Each Work Order will be
 
subjected to benefit/cost and economic analysis as discussed
 
in the Economic Analysis Section of this pi.per. For
 
management planning purposes and in line with typical
 
electric utility practices, it is anticipated that the
 
dollar value of Work Orders will range fron $50,000 to
 
$500,000 with an average cost of $250,000.
 

b. Technical Assistance
 

Approximately 5 person-years (f long-term
 
expatriate and 20 person-years of long-tern Pakistani national
 
technical assistance will be provided to atsist WAPDA
 
develop and implement the program, includirg the review and
 

http:reduct-.on


TABLE 2
 

MODEL WORK ORDER FOR ENERGY LO55 REDUCTION PROGRAM
 

CHANGE CF TEN MILES OF PRIMARY(ll,000 VOLTS)THREE PHASE LINE CONDUCTOR 
FRCM #5 SWG COPPER TO RABBIT (EQUIVALENT TO 1/0 ACSR) 

1. Estimated Cost of Materials
 
Unit Cost Total Cost
 

Quantity 

40 each 


40 each 


60 each 


60 each 


1 set 


31 miles 


Description 


Wooden Cross Arm (Replace-


ment of broken pieces) 

Cross Arm braces 

11 KV Pin type insulator 
and pin 

11 KV Disc type insulator 
and dead-end clamp 

Miscellaneous (clamps,bolts, 

nuts,binding wires,jumper etc)
 

New Conductor 


Less Salvage value of 31 miles of 

replaced Conductor (05SWG Copper)
 

2. Net cost of materials 


3. Warehouse charge (1% of line 2) 


4. Labor (10% of line 2) 


5. Tools & instruments (1% of line 2) 


6. Transportation (6% of line 2) 


$ 

16.74 

$ 

670 

1.30 

5.45 

52 

327 

13.45 807 

90.00 90 

928.00 

Total 

252.00 -

28,768 

30,714 

7,812 

22,902 

229 

2,290 

229 

1,374 

7. Engineering r.Supervision (10% of line 2) 2,290 

8. Sub-total (line 2 to 7) 29,314 

9. Contingency (10% of line 8) 2,931 

10. Estimated Total Cost FY - 82 32,245 

11. Estimated Total Cost of 
a/

FY-83- Work Orders 35,470 

12. " I$ o f FY-84 39,16 

13. of o FY-85-" , 42,918 

14. " so FY-86a/, 47,210 

15. of so. FY-87 51,931 

A/ Assumo inflation of 10 percent per annum
 



approval of Work Otders and the subsequent inspection and
 
certification of completed works. Specialized short-term
 
assistance and general back-up suport by the TAT will also
 
be provided.
 

c. Commodities
 

About $26 million or 74 percent of the $35.1
 
million allocated to this component will be used to purchase
 
tools, instruments, connectors, capacitors and other commodites
 
required for energy loss reduction activities.
 

d. Training of WAPDA Implementation Staff
 

Training will be provided early on in the project
 
to WAPDA officers and Pakistani. TAT members assigned to
 
implement this component. The training will focus on the
 
study of recently developed analytical models and techniques
 
that are being used in energy loss reduction programs in
 
electric utilities in the United States and other countries.
 
Some exposure to electric utility operations in the United
 
States will also be provided.
 

e. Implementation
 

Implementation of the approved Energy Loss
 
Reduction Program will be the responsibility of WAPDA's
 
eight Area Electricity Boards (AEBs). Once a Work Order
 
has been prepared and approved by the respective AEB, the
 
WAPDA Component Manager, and the technical advisor, in
 
accordance with an approved management system, it will be
 

it be considered
submitted to A.I.D. with a request that 
for financing under this component. A.I.D.'s technical
 
and administrative approval of Work Orders for funding will
 
be transmitted in the form of a Project Implementation
 
Letter that will indicate the fixed amount that A.I.D. will
 

reimburse the GOP if the Work Order is implemented as approved.
 

The amount to be reimbursed will be expressed as a percentage
 
of the total estimated cost of the Work Order or a percentage
 
of the total cost of each sub-item of the Work Order. Because
 
the replacement of most conductors, installation of capacitors,
 
and the like require carefully planned interruptions of 
electric service, it is anticipated that most Work Orders will
 

be executed by WAPDA's own work force.
 

WAPDA's Component Manager, the technical advisor and Mission
 

contracted Pakistani Project Engineer; will monitor the
 

execution of approved Work Orders on a spot check basis. Once 
all work required by a Work Order has been completed, the
 

Engineer inspect
technical advisor or a Mission Project will 
it in accordance with the pre-approved maniagement system. 
If all work has been performed satisfactorily, A.I.D. will
 



reimburse WAPDA the predetermined amount of the estimated
 

cost of the preparation and execution of the Work Order.
 

f. Finding
 

A total of the equivalent of $35.1 million
 
(U.S. and GOP funding included)has been budgeted for this
 
component. While it is impossible with available information
 
to make a reliable estimate of the total amount of lbsses
 
and peak demand that will be reduced as a result of this
 
project, illustrative calculations provided in Annex M indicate
 
that the order of magnitude of the reductions will be
 
substantial. The illustrative calculations are strongly
 
supported by the report of a July 1982 World Bank Research
 
Project entitled "Energy Efficiency : Optimization of Electric
 
Power Distribution System Losses".
 

4. Power Generation
 

Without assisting WAPDA to deal with its demand
supply power gap, there would be little point in supporting
 
the GOP's program of rural electrification expansion. Thus,
 
the USG agreed to contribute to the financing of generating
 
capacity (gas turbines) during the August 1981 USG/GOP
 
negotiations, as part of the USG commitment to provide
 
assistance to the GOP's rural electrification program. In
 
designing this component, several factors were considered
 
including: the impact of expanded rural electrification on
 
the demand for power; the estimated demand-supply power gap
 
and its timing (this figure 'Sas been revised upward from the
 
estimate available last August); and, the extent and nature
 
of financing from other donors (e.g., Japan and the ADB).
 
These and other factors were analyzed in the context of two
 
important design determinants : (a) as a matter of policy,
 
the project was to be designed so that its results would,
 
at the least, not exacerbate the demand-supply gap; and,
 
(2) project inputs would be scheduled so that the supply
 
side would be in a position to handle the demand increase
 
created by the expansion of rural electricity connections.
 

The decision to at least balance the increase in demand
 
which the expanded rural electrification program under this
 
project would generate, with support to the power generation
 
component, was strongly recommended by the project design
 
team and wholly endorsed by the GOP and the Mission. This
 
decision stemmed from the fact that an increase in rural
 
electricity connections would bring no benefits if electricity
 
would be disconnected for several hours every day, as is
 
the current practice.
 



The generation capacity shortfall has resulted principally
 

from errors in projectious of load growth and energy 
loss
 

reduction, disputes over the availability end price 
of
 

natural gas to fuel electric power facilities, and 
d~lays
 

in the awarding of power plant contracts. The shortfall.
 
season in May 1982,
which was expected to be over for this 


continues. it reached a seasonal peak of 750 MW in early
 

1982. It is projected by WAPDA to occur every year from
 

the present through 1990 and to peak at 912 MW in PFY
 

In PFY 1983/84, the shortfall is expected to
1984/85. 

exist all 12 months of the year. Addition.l details abouc
 

the shortfall are provided in Table 3.
 

the best case scenario,
The indicated shortfalls are based on 

the power generation
that is, the timely completion of all 


facilities listed in WAPDA's current Power Generation
 It is
Construction Program which is shown in Table 4. 

that some of the progiam's generation
reasonable to assume 


facilities will not be completed on schedu;e and that 
actual
 

generation capability shortfalls are likely to be greater
 
Two projects in the Power Generation
than projected. 


and urgent
Construction Program that require immedinti 
 12 in Table 4)
attention are the Guddu IV Steam Project (tem 


and the twc-ohase Guddu Combined Cycle Gas.Turbine Project
 
Funding is already available
(Items 6 and 13 in Table 4). 


for all other units scheduled for construc ion before
 

December 1986.
 

WAPDA has informed the Mission that a contract for the Guddu
 

IV Steam Project should be awarded by mid-August 1982 
upon
 
In


the completion of negotiations for supplier credits. 

:he project from
WAPDA received tenders for
December 1981, 


several countries and is currently completing the evaluation
 

of tenders. Even if a contract is awarded in August 1982,
 

is unlikely that construction will be completed
however, it 
 as
 
in time to have the facility in service by August ]985 


projected in WAPDA's Power Generation Consaruction Program.
 

The second of the two priority projects is the two-phase
 
Turbine Project. The first phase
Guddu Combined Cycle Cas 

gas four
includes the installation of a pipeline, four turbines, 

generators, and necessary transformers and other
 power 
accessories required to connect the output of the generators
 

The phase inc]udesto WAPDA's trans;mission system. seconA 
to recover the heat from the gasthe installation of boiler, 

steam turbines, power genarvtors and necessaryturbine exhaust, 
connect the
accessories requirel totransformers and other 

plant to WAPDA' trannminnion oyitem. (Sec Firgure 1). 

Phase 1 of thin project in especially urg at. It in the only 

that can be completed witnin a relativelytype of facility 
short time (about two yearu) and, for that reason, wan 



PKIJTl'rM 
TAXX 3 

tOD CRWIH ND 9EMAXa( ON R 
OF 3WDA's .SYSTh 

Pakistan 
Fiscal 
Tear I 

81/82(b) 
82/83 
83/8 
84/85 
85/86 
86/87 
87/88 

q/9
89/91 
90/91 

91/92 
92/93 
93/94 
54/95 
95/96 
96/97 
97/98 
98/99 
99/00 

Percent Generation 
Increase Generation Capability
&Decreasel Capability SpInin & In ty after Amount ofPeak Denusd Ov-er Play of In Pav with laintenance Discounting Generation Number of(11onth of May) Previous no Reserves(s) Reserves Reserves Shortfall Months with(N) Year (W) IM (a) OW)( - a Shortfall 

2.505 4.6 (:) 2,490 257 2,233 750 62.996 19.6 2,718 257 7,461 535 123,326 1].0 2,736 314 2,02 904 93,691 11.0 3,093 314 2,779 912 10&.811 (d) 6.576 314 4,262 549 65.313 10.4 5.750 514 5,236 77 65.867 10.4 6.350 514 5,636 31 16.469 10.3 6.965 514 6,451 18 17,123 10.1 7.599 568 7.031 92 17.832 10.0 9,267 1.068 8,199 None 08.596 9.8 9,756 1,068 8,688 09,421 9.6 10.578 1,06C 9,510 010.308 9.4 11,330 1,068 10,262 46 511,259 9.2 12,7:7 1.068 11,65!: None 612.280 9.0 14,089 1,068 13,021 - 013,369 8.9 14,859 1,068 13,791 511,531 8.7 16,093 1.068 15.025 - 415,768 8.5 16,952 1.282 15,669 99 517,081 8.3 18,694 1.282 17.409 Nione 3 
(a) The reliability of c pover system is directly related to the amount of reserve generation capacitythat in available to cover unavoidable shut-downs of operating units. The level of reserves indicatedhere is less than normal for the e~ectric utility Industry in nany countries. In the United States,for exauple, tie goneral practice is to provide reserve generation capacity equal to about 152 of theprojected peak de~and. In all the years above except PFT 89'90 and 90/91, the planned reserve capacityis less than 102 of the projected peak demand. In PTY 85/86 it drc.-s to only 5.82 
(b) Actual 9C severely su -rressed beczv-se o! load shedding). 
C) The actual reak deuand in lay of the previous year (PY 8C/81) was 2,394 WN. (severely suppressed because of 
(d) Base change coincident with 21annee corl-eticn of the WAPDA-.KESC 500 KV interconnection line computation 

not valid. 

Maximrdm Shortf&16 
I.ount Month 

750 Feb. 
535 May 
904 May 
912 May 
549 May 
387 Feb. 
31 May 
18 may
92 Nay 
None 

272 Feb. 
469 Mar. 
Wo 

591 Jan. 
131 Feb. 
607 Mar. 
861 Jan. 

load Shedding). 

LA 

SOURCE: WAPDA/INSPAX's recently prepared "Project Data-&S) 
fro= WAYDA dated July 3, 195:. 

WN COMBINED CYCLE PLANT AT GUDDC" and a letter 



TABLE 4 

ACTUAL AND PROJECTED POWER GENERATION 
CONSTRUCTION PROGRAM OF WAPDA 

Item Name of Installed Capacity Planned Actual/Planned 
No. Generation Unit TM (MW) In-Service Source of Funding 

I Tarbela 5 Hydro 175 10/82 CIDA and ADB 

2 Tarbela 6 Hydro 175 11/82 CIDA and ADB 

3 Tarbela'7 Hydro 175 1/83 CIDA and ADB 

4 Tarbela 8 Hydro 175 2/83 CIDA and ADB 

5 Quetta 2 Gas Turbine 25 6/83 Japan 

6 Guddu Combined Gas Turbine 400 1/85 AID & ADB 
Cycle Phase I 

7 Tarbela 9 Hydro 175 12/34 OPEC, CIDA & ADB 

8 Tarbela 10 ydro 175 6/85 OPEC. CIDA & ADB 

9 Interconnection KESC Hydro 840 6/85 World Bank 

10 Interconnection KESC Hydro 225 6/85 World Bank 

11 Interconnection KESC Hydro 137 6/85 World Bank 

12 Guddu 4 Steam 210 8/85 To be financed by 
country of supplier 

13 Guddu Combined Steam 200 2/86 Islamic Development 
Cycle Phase II Bank and Kuwait Fund 

14 Mangla 9 & 10 Hydro 200 12/86 Not known 

15 KESC D-3 Steam 200 9/86 Not known 

16 Jamshoro 1 & 2 Thermal 800 2/87 Not known 

17 Mid Country Thermal 400 12/87 Not known 

,;ontinued......... 



TABLE 4 CONTINuED 

%CTUAL AND PROJECTED POWER GENERATION 
CONSTRUCTION PROGRAM! OF WAPDA 

Item 
No. 

Name of 
Generation Unit Type(W) 

Installed Capacity Planned 
Ir-Set-vice 

Actual/Planned 
S6urte Of Funding 

18 KESC D-4 Steam 200 1/88 Not known 
19 Tarbela 11 Hydro 406 5/88 Not knwon 
20 Tarbe-la 12 Hydro 406 9/88 Not known 
21 KESC D-5 Steam 200 12/88 Nlot known 
22 Not yet determined Gas Turbine 200 2/89 Not known 
23 Tarbela 13 Hydro 406 5/89 Not known 
24 Tarbela 14 Hydro 406 9/89 Not known 
25 Lakhra 1 Steam (Coal) 600 2/90 Not known 
26 Not yet determined Gas Turbine 200 12/90 Not known 
27 Chashma 1 Nuclear 900 2/91 Not known 
28 Kohala 1-4 NA 600 4/91 Not known 
29 Lakhra 3 Steam (Coal) 400 12/91 Not known 
30 Tarbela 15 Hydro 406 4/92 Not known 
31 Thatta 1 Steam 500 9/92 Not known 
32 Tarbela 16 Hydro 406 10/92 Not known 
33 Tarbela 17 Hydro 406 12/92 Not known 
34 Duki I Steam (Coal) 100 2/93 Not known 
35 Kalabagh I Hydro 800 9/93 Not known 
36 Chashma 2 Nuclear 900 8/94 Not known 
37 Abbasian 1-4 NA 600 4/95 Not known 

Continued......... 



TABLE 4 CONTINUED 

ACTUAL AND PROJECTED POWER GENERATION 
CONSTRUCTION PROGRAM OF WAPDA 

Item Name of Installed Capacity Planned Actual/Planned 
No. Generation Unit Type (MW) In-Service Source of Funding 

38 Kalabagh 2 Hydro 880 8/95 Not known 

39 Thatta I Steam 500 10/95 Not known 

40 South 1 Nuclear 900 8/96 Not known 

41 Not yet determined Hydro 1,600 7/97 Not known 

42 Thatta 3 Steam 500 12/97 Not known 

43 Not yet determined Hydro 1,600 9/98 Not knwon 

44 South 2 Nuclear 900 10/99 Not known 

45 Not yet determined Hydro 1,600 1/2000 Not known 



-- - ----
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LAYOUT OF WAPDA'S 450/600 MW GAS TURBINE COMBINED CYCLE PROJECT AT GUDDU 

PIPELINE FROM MARI GAS FIELD - 60 KMS-----urfic
 

E- Mari Gas 

i l
II 

TUBN
[GA --------- UBN A UBN ------- IA A UBN
I I ______ 

-4.-----------

VHeat Recovery Unit: Heat Recovery Unit 
Steam Turbine , , Steam Turbine


I------------ - - - - ---

I I , I 
A.1 ----------------- ------ JL

I I 

Power Transformer Power Transformer Power Transformer 'er Transformer

and Misc.Equip. and Misc.Equip. and Misc.Equipment , and Misc.Equip. 

,Power Transformer: 'Power Transformer:
:.and Misc.Equip. :and Misc.Equip.,
 
I.............. ..
 L ... 

(a) (b) 
Phase I - Basic Gas Turbine Portion -- 300/400 MW
 

Phase II - Heat Recover Portion -------- 150/200 MW
 

TOTAL 450/600 MW*
 

(a) Hot Weather Capability 

(b) Cool Weather Capability 



selected by WAPDA.as the best way to avoid or mitigate the
 
very large generation capability shortfalls that now appear
 
inevitable during the next three years. If Phase I of the
 
project is further delayed to the extent that the currently
 
scheduled completion date of January 1985 clips, the
 
generation capability shortfall in the spring of 1985 is
 
likely to be 1,212 MW instead of the 912 MW! currently
 
projected. Phase II of this Project is also critical.not
 
only because it too is needed to reduce the shortfall but
 
also because all the energy required to operate Phase II
 
will escape into the atmosphere between the time Phase I
 
is completed and Phase II is completed arid becomes
 
operational.
 

Under this component, A.I.D. will assist the GOP and WAPDA
 
to overcome a portion of Pakistan's severe power generation
 
capability shortfall by providing $52 million toward the
 
foreign exchange costs of Phase I of the Guddu Combined
 
Cycle Gas Turbine Project. WAPDA anticipates that the
 
balance of the currently estimated foreign exchange costs
 
($60.5 million) of Phase I will be provide( by the ADB and
 
that all of the foreign exchange costs of Ihase II ($84.17
 
million) will be financed jointly by the Iflamic Development
 
Bank and the Kuwait Fund. A detailed cost estimate and
 
proposed funding plan for both phases of tie Guddu Project
 
are provided in Table 5. Of the $52 milliin provided by
 
A.I.D., $50 million will be used for procurement of U.S.goods
 
and equipment and $2 million will finance technical assistance
 
and training.
 

The proposed amount of A.I.D. funding is twice the amount
 
originally believed necessary by the GOP d ring the economic
 
assistance package negotiations in August 1981 and included
 
by the Mission in the PID. At that time, W/PDA estimated the
 
foreign exchange costs of the gas turbines, generators and
 
auxiliary equipment (Phase I of the current Combined Cycle
 
Project less the pipeline) at $66 million. At that time,
 
the GOP anticipated that the ADB would provide $40 million
 
for the gas turbines, generators, and the like. Consequently
 
the indicated balance of $26 million was suggested for
 
A.I.D.
 

There has been considerable discussion within the COP about
 
the level of its natural gas reserves, about the best uses of
 
those reserves, and about the price that WiPDA should be
 
charged for natural gas used to fire electric power generation
 
facilities. At the same time, WAPDA and the GOP have had a
 
number of discussions with the Mission and staff of other
 
donor organizations about alternative ways to fund the project.
 
During the almost one year that has transp red, inflation,
 
more solid design and cost information, and the need to include
 
the cost of a pipeline has led WAPDA to inrease its cost
 
estimate for the foreign exchange componen of Phase I from
 



1)ETAILED 1983 COST ESTIMTES FOR'TRE 45 "600"MW
 

GUDDU COMBINED CYCLE GAS TURBINE POWER STATION PROJECT
 

(-PHASE 	 I - 4 x 100 MW Units) 

Foreign 
Exchange Local Cost
 

nom 
Number Description Quantity U.S. $ Pak its. 

em 	 component __onnt 

(in Millions) 

PHASE- I 

four 57.10 297.00
1. 	 100 MW Gas Turbines a/ 

2 20 .0.20
2. 	 Control Room Equipment as required 


" 5.2U 24.96
3. 	 Auxiliary Eguipme nt 


" 3.60 20.00
4. 	 Exec tion/Supervis ion Services 


" 0.20 0.25
5. 	 Training 


" 4.00 
6. 	 220 KV Switchyard Extension 


and 	Switchgeax
 

four 2.50 61.19
7, 	 125 MVA Transformers 

3.10 

8. 	 Control, Protection, Ccmmuni- as required 


cation, Despatching,
 
Supervision, etc. 

9. 	 16" dia Gas Pipeline, incl'uding sixty miles 17.60 91.00
 

auxiliaries and purificration
 
pJJft including erection.
 

as required 4.73 22.70
]0. 	 Spare pirts 

' 	 - 452.1011. 	 Office building, furniture, 
vehicles, administrative 
expenses, clearing and 
forwarding charges, interest 
durig construction, etc.etc. 

2.50 12.12
12. 	 Engineering Services 


9.77 60.58
13. 	 Contingencies 


112.50 1,052.10
Total 


a/ Noninal rating of 100 MW is cool weather capability.
 

iiot weather conditions may reduce unit capability to 75 MW.
 

http:1,052.10


TABLE 5 CONTINUED 

Foreign 
Exchange Local Cost 

.Item Component Component 

No. Description Quantity U.S. $ Pak Rs. 

(In Millions) 

PHASE - II 

14. 	 Hot Recovery Steam Generators four 13.20 

(150 Tons/flR) 	 306.00 

15. 	 100 MW Steam Turbine and two 40.00 
Generator.
 

16. 	 125 MVA Powr Transformer two 1.25 6.00 

17. 	 Cooling water system and as required 2.60 21.60 
Condenser
 

18. 	 Control and protection 1.50 7.20 
equipment 

4.40 53.52
19. 	 Erection, supervision etc. 

0.15 0.2520. 	 Training 

2.30 11.0421. 	 Spares 

22. 	 Office building, furniture, - 653.06
 

vehicles, administrative
 
expenses, clearing and
 
forwarding charges interest 
during construction 

9.7423. 	 Escalation 
Common facilities @ 8% per annum
 

for 2 years (if not shown above)
 

" -24. 	 Pipeline (included in Phase - I) 
--" 
25. 	 Purification, metering, filters# 


etc. 	 (included in Phase - I) 

1.60 10.4726. 	 Engineering Services 

27. 	Contingency 7.43 30.98 

84.17 1,100.12
 
TotaL 196 	 .(Phase In 	 2 


GRAtl' TOTAL (Phase I and II) 	 196.67 2,152.22 

http:2,152.22
http:1,100.12


$66 million to $112.5 million. This estimate is based on
 
recent information and should provide adequate funding for
 
1983 procurement -in accordance with the proposed implemen
tation plan.
 

The Mission has accepted the cost estimate and has an
 
understanding with WAPDA that the consultants to be provided
 
under this component will review the project design, equipment
 
specifications and cost estimates. It is also understood that
 
WAPDA, with the early assistance of the TAT, will reassess the
 
economic benefits and costs of this component. It is fully
 
expected that such a review would confirm the findings of
 
an A.I.D.project design consultant that this station will be
 
the most efficient of all thermal units in the WAPDA system.
 
It is also expected that the economic reassessment and review
 
will support the recommendations of the project design
 
team (See Annex 0). Mission review and app-'oval of these
 
assessments will be a condition precedent for use of A.I.D.
 
funds for cor.nodity procurement for this coiponent.
 

WAPDA and the GOP are currently holding dis:ussions with the
 
ADB about the additional assistance requirel to finance
 
Phase I and with the Islamic Development Bak and Kuwait Fund
 
about the funding of Phase II and,as appro,)riate,will include
 
Mission representatives in those discussion;. For this
 
reason, it is impossible at this time to provide definitive
 

Givcn the urgent need
information about other donor funding. 

for the project, it is reasonable to accept the GOP's request
 
for assistance with the condition that fund3 for activities
 
other than technical assistance not be disb'ursed until out
standing issues have been resolved in form and substance
 

: (a) implemenacceptable to the Mission. These issues include 

tation of Guddu IV; (b) Guddu Gas Turbine P~wer Plant
 
equipment specifications; (c) Guddu Gas Turbine project funding;
 
(d) Guddu Gas Turbine project fuel supply c)ntract (quantity,
 
quality and price); and, (c) satisfactory p-oject economic
 
review. The GOP has initiated action on all these issues
 
and has assured the Mission that once the TAT is on board, all
 
questions will be quickly resolved.
 

5. Rural Disttribution System Expansl:n
 

The GOP plans to provide electricity as quickly as
 
possible to ali Pakistan's villages, currently estimated at
 
45,000. WAPDA's response to the targets established by the
 
federal and provincial governments has been impressive in
 
terms of the nimibers of villages that will soon have acces,:
 
to the national power transmission grid and the number to
 
which e]cectric distribution lines have alrcady been extended.
 
Over 220 large grid substations are being built under the
 



World Bank financea Third WAPDA Project. By the end of
 
calendar year 1984, when all of the substations are schedulbd
 
to have been completed, almost all settled areas of the
 
country will be less than thirty miles from a substation.
 

In the five years since 1977, 7,252 villages have been
 
electrified. That number is 21 percent higher than the
 
6,003 villages that were electrified in the thirty-year period
 
between 1947 and 1977. During PFY 1981/82, a total of 1,913
 
villages were electrified by WAPDA without outside assistance.
 
During the next two PFYs, a total of 6,362 villages have been
 
targeted by WAPDA for electrification with assistance from
 
ADB, CIDA, the Kuwait Fund, and A.I.D.
 

Village electrification, however, has not reant that all the
 
inhabitants in the electrified villages have been connected.
 
An average of only about 15 percent of the total number of
 
potential connections (households, community centers, commercial
 
establishments, industries and irrigation tubewells) in the
 
villages already electrified have been conrected. There are
 
three main problems associated with this, vnd WAPDA is keenly
 
aware of them. The most acute and evident problem is the
 
current and potential overloading of existing and planned
 
generation facilities. While the overloading cannot be
 
attributed solely to the relatively small rumber of rural
 
connections being made, those connections ere the mout vulnerable
 
to the resultant generation shortfall. Ancther problem is
 
the underutilization of the very large investments already
 
made and those being made in rural grid sulscations and
 
rural transmission and distribution lines. In addition, all
 
village electrification to date has been dc.ne without serious
 
economic planning.
 

In recognition of these problems, WAPDk ha. contracted five
 
local consultants to assist with the prepaTation of a
 
National Rural Electrification Master Plan. Especially
 
noteworthy is that, in the terms of refereice of those
 
contracts is a provision that the consultai ts are required
 
"to conduct financial, economic, socio-ecoiomic and
 
environmental analyses, similar to those conducted under
 
feasibility studies under USAID."(See Anne) P.) This
 
provision will assure close coordination b(tween these
 
local consultants and the project's TAT, wiose first and
 
most urgent activity will be to assist WAP],A to develop
 
the Master Plan.
 

a. Rural System Expansion and Coinections Program
 

In support of the GOP and WAPIiA's very strong
 
commitment to rural electrification and to complement the
 
other components of this project, a total of about
 
$57 million will be made available under thtio component
 



for Rural Distribution System Expansion and Connections. An
 
additional $15 million will be provided under the Agricultural
 
Commodities and Equipment Program (391-0468) to import
 
transformers, energy (watt-hour) meters ani other items
 
required to connect privately owned irrigal:ion tubewells, etc.
 
Because of the severe generation capability shortfall,
 
activities under this component are scheduLed to begin about
 
April 1985 after the National Rural Electrification Master
 
Plan has been developed and approved and t-ie additional power
 
generation capacity (component 4) is in place.
 

Following approval of the Rural Electrification Master Plan,
 
a Rural System Expansion and Connection Program will be
 
developed in conformance with the Master 'lan and along the
 
lines of the Illustrative Program that is iumiarized in
 
Tables 6-9 and also in Annex M. As shown -n Table 6, the
 
illustrative program indicates that 215,381 connections
 
(184,364 residential, 4,539 community, 17,t58 commercial,
 
1,583 industrial, and 7,741 tubewell) coul-l be made at an
 
average cost of $470 per connection. It i; likely that the
 
National Rural Electrification Master Plan will Pssign
 
priority to tubewell connections (approxiitely 100,000
 
are currently operating on diesel motors) md to additional
 
connections in already electrified village;. If that happens,
 
it should be possible to make even more coinections under
 
this component at a lower average cost per connection because
 
distribution lines are already in place an l the only
 
additional cost to connect new cusLoUers v)uid be the cost
 
of meters and very short line and service Irop extensions.
 

As in the case of the energy loss reductioi activities, a
 
Work Order System will be used to implemen: the approved
 
Rural System Expansion and Connection Prog:am. Again, WAPDA
 
already has and uses such a system. With :he assistance of
 
the Project's TAT, the system will be impr)ved and expanded
 
to include more rigorous selection criterit based on
 
financial and economic analyses. For mana~ement planning
 
purposes, and in line with typical system ,rowth practices
 
of electric utiliticf., it is anticipated tiat the value in
 
dollar equivalents of Work Orders will range From $100,000 to
 
$1,000,000 with an average value of about '500,000.
 

b. Technical Assistance
 

Approximately 3.5 person-year; of long-term
 
expatriate and 28 person-years of long-tern Pakistani
 
technical assistance will be provided unde- this component.
 
In addition, assistance will be provided bi the TAT to
 
improve distribution design and conntructin rtandards
 
(See Technical Analysis), the Work Order System, and, as
 
already stated above, to develop the Rural Expansion Program
 



1. 


2. 


3. 


4. 


5. 


6. 


7. 


TABLE 6
 

ILLUSTRATIVE SURY OF RURAL ELECTRIFICATION WORK
 

Itteem .- A.D.. GOP T(__Ai 

Primary (11,000 volts)LInes 

a) Single Phase miles 
b) Three Phase " 

Sub-Total 

881.2 
1867.8 
2,749.0 

(In f 000) 

5,602 
2.,38 
27,740 

Secondary (230/400 volts) Lines 
a) Single Phase miles 
b) Three Phase " 

Sub-Total 

336.1 
39.8 

375.9 

3,962 
526 

4,488 

Distribution Transformers 
a) Single Phase KVA 
b) Three Phase " 

Sub-Total 

71,400 
16,500 
87,900 

3,054 

4,207 

Customer's Connections 
a) Residential Connections 

b) Community " 

c) Commercial " 

d) Industrial " 
e) Tubewell " 

Sub-Total 

184,364 
4,539 
17,158 
1,583 
7.741 

215,385 

21,623 
517 

2,156 
1,064 

17,627 
42,997 

61,731 17,701 79,432 

Regulators, Capacitors, etc. 617 - 617 

Tools & Instruments 623 - 623 

Sub-Total 62,971A / 17,701 80,672 

Labor, Warehousing, Transport, 
Engineering & Supervision 

11,294 11,294 

TOTAL 62,971A / 28,995 91,966 

Contingency 6,297 2,900 9,197 

GRAND TOTAL 69,266 31,895 101,163 

a/.	Of this amount, $ 27.7 million has been earmarked to import commoditlea. Thui; 
includeu $ 15 million that in scheduled to be provided under the Aqricultuh41 

Commodities and Equipment Project No: 391-0468 in FY 1984. The balance of 

$ 35.3 million haa been earmarked to reimburse the COP/WAI'DA for the cost of 

locally procured commodities. 



TABLE 7
 
ILLUSTRATIVE ANNUAL DISTRIBUTION OF WORK OIRDERS OF THE
 
RMRAL DISTRIBUTION Sv-STEM EXPAPSION PROGRAM BY PROVINCE
 

U.S. Number 
 tit Cost
Fiscal of of TotalYear 
 Work Orders Work Orders Cost
 

PUNJAB 

26
'86 676,685 17,593,810
 
42
'87 744,354 31,262,866

Sub-Total: 
 68 
 -	 48,856,678 

SIND
 

'86 	 8 614,024 4,912,192
 
'87 	 12 675,427 8,105,i24
 

15
'88 	 742,969 1-,1 1,5H5
 

Sub-'Tbta: 35 - 24,161, 	 1 

NOR11W.EST FROL21ER PROVINCE 

'86 
 13 
 4b2,555 
 5,883,212 
'87 16 497,810 7,9C1 ,9
'88 18 5117,591 9, ,8, 

Sub-Total: 
 47 23,7(I, 81.3 

BALUCHISTAN
 

'86 	 1 428,933 1428 ,3 
'87 	 3 471,826 1,415
 
'88 	 5 519,009 2,595,045 
Sub-Total: 9 	  4439,.[, 

St)IN,4iY AIL PROVINCFM 

'86 
 48 	 - 28,868,]5,1
'87 
 73 	 - 48 ,748,41 
'88 
 38 -

GRAND TurAL: 	 159 -	 10] ,1&;', K, 



ILLUSTRATIVE NUMBER OF CONNECTIONS
 

PER MODEL WORK ORDER
 

Type Present 

Connection Potential 


Number per 

Area b/ 


Residentil 5,400 

Communit 142 

Commercial 330 

Industrial 27 

Tubewell 120 


Residential 4,000 

Community 133 

Commercial 102 

Industrial 13 

Tubewell 78 


Target 

End-of-

Project 

Saturation 


PUNJAB
 

30% 

30% 

90% 

90% 

95Z 


SIND
 

40% 

40% 

95% 

95% 

95% 


Estimated 

Number 

Already 

Connected
 

576 

13 

99 

8 

39 


Total 


360 

12 

31 

4 


24 


Total
 

NORTHWEST FRONTIER PROVINCE
 

kesidential 1,800 60% 162 

Community 36 60% 3 

Commercial 40 95% 12 

Industrial 6 95% 2 

Tubewell 27 95% 8 


Total 


BALUCHTSTAN
 

Residential 1,400 60% 126 

Community 37 60% 3 

Commercial 27 952 8 

Industrial 4 95% 1 

Tubewell 7 952 2 


rotal
 

Estimated
 
Number of
 
New Connections
 

1,344
 
30
 

198
 
16
 
75
 

T0T
 

1,240
 
41
 
66
 
8
 
50
 

918
 
19
 
26
 
4
 
18
 

TW 

714
 
19
 
18
 
3
 
5
 

a/ Based on data from 1978 A.I.P. Financed Rural Electrification Feasibility 
- Studies and GOP supplied information about nubtr. types and 

geographical distribution of tubewells. 
b/ 	Assumes that each Work Order will provide conneations in ten or 

eleven village;, some already electrified and bome that will be 
electrified under this project. 



Estimated Cost of an Illustrative Rural System
 

Expansion Work Order for Punjab Province
 

Item, Quantity and Unit Cost 


1. 	Primary (11,000 Volts) Lines
 

a. Single-Phase 	 4.4 miles @ $3,938/mile 


b. Three-Phase 	 8.6 miles @ $7,346/mile 


2. 	Secondary (230/400 Volts) Lines
 

a. Single-Phase 	 3.1 miles @ $7,4270'mile 


b. Three-Phase 	 0.4 miles @ $8,348/mile 


3. 	Distribution Transformers
 

a. Single-Phase Capacity 700 KVA @ $27/KVA 


b. Three-Phase Cap4 ity 150 KVA @ $44/KVA 


4. 	Number of Connections
 

a. Residential 	 1344 @ $71/each 


b. Community 	 30 @ $71/each 


c. Commercial 	 198 @ $71/each 


d. Industrial 	 16 @ $425/each 


e. Tubewell 	 75 @ $1,438/each 


f. Total 	 1,663
 

5. 	Sub-Total (Itemal to 4) 


6. 	Regulators, Capacitors and Other Special 

Items (17 of item 5)
 

7. 	Total Direct Cort of distribution 

material and equipment (Items5 and 6)
 

8. 	Warehouse charge (% of Item 7) 


9. 	Labor (6%of Item 7) 


10. 	Tooln (17 of ltem 7) 


11. 	Transpo:tation (6%of Item 7) 


12. 	Engineer;ig and Supervision (2%of Item 7) 


13. 	Sub-Total (Item 7 to 12) 


14. 	Contingency (101 of Item 13) 


15. 	Total Coat Per FY-82 Work Order 


16. 	Total Coat per FY-83 Work Order 


17. 	Total Coat per VY-84 Work 0-!'r 


a/ 	Assumes 10% inflation compounded annually.
 

Extended Cost
 

$ 17,327
 

63,176
 

23,024
 

3,339
 

18,900
 

6,600
 

95,424
 

2,130
 

114,058
 

6,800
 

1070850
 

$358,628
 

3,586
 

$362,214
 

3,622
 

$ 21,733
 

3,622
 

21,733
 

7,244
 

$420,168
 

42,017
 

$462,185
 

$508,404
 
$559,244 a/
 



TABLE 9 Continued 

Item, Quantity and Unit Cost Extended Cost 

18. Total Cost per FY-85 Work Order 

19. Total Cost per FY-86 Work Order 

20. Total Cost per FY-87 Work Order 

21. Total Cost per FY-88 Work Order 

$615,168 a/ 

$676,685 a/ 

$744,354 a/ 

$818,789 a/ 

a/ AvsuGme tOZ inflation compounded annually.
 



that will guide implementation of this component. The
 
technical assistance to be provided under this component is
 
required to assist with the implementation of the approved

Program including the review and approval of System Expansion
 
Work Orders and the inspection and acceptance of completed
 
work.
 

c. Commodities
 

Both U.S. and Pakistani commodities will be
 
procured to support activities under this component. Items
 
to be imported from the United States are likely to include
 
energy (watt-hour) meters, capacitors, regulators, single

phase transformers, tools, connectors and other items not
 
readily available in Pakistan. The items likely to be
 
procured locally include poles, conductors and selected
 
energy meters and transformers.
 

d. Training of WAPDA Implementation Staff
 

Limited special training will be provided under
 
this component for WAPDA staff assigned to implement the
 
program.
 

e. Implementation
 

As in the case of the Energy Loss Reduction
 
Program, the implementation of activities under this component

will be the responsibility of WAPDA's eight Area Electricity

Boards (AEBs), using the Work Order System. Once a Work
 
Order has been prepared and approved by the respective AEB,

the WAPDA Component Manager and the technical advisor, in
 
accordance with an approved management system, it will be
 
submitted to A.I.D. with a request that it be considered for
 
financing under this component. A.I.D.'s technical and
 
administrative acceptance of Work Orders for funding will be
 
transmitted In the form of a Project Implementation Letter
 
that will indicate the fixed amount that A.I.D. will reimburse
 
the GOP if the Work Order in implemented aN approved. The 
amount to be reimbursed will be expressed ac a percentage
of the total estimated cost of the Work Order or a percentage
of the total cost of each sub-item of the Work Order. Except 
for actual meter connections which should be made by WAPDA's 
staff for administrative control purposes, most of the 
activities that might be included in a Rural System Expansion 
Work Order can be performed satisfactorily by e:ualified 
contractors, and WAPDA will be encouraged to use contractors 
an required to iivoid further increaee in the size of its own 
staff.
 



WAPDA's Component Manager, the technical advisor and
 
Mission-contracted Pakistani engineers will monitor the
 
execution of approved Work Orders on a spot check basis.
 
Once all work required by a Work Order has been zompleted,
 
the technical advisor or a Mission Project Engineer will
 
inspect it in accordance with the pre-approved management
 
system. If all work has been performed satisfactorily,
 
A.I.D. will reimburse WAPDA the predetermined amount of
 
the estimated cost for the preparation and execution of
 
the Work Order.
 



IV. IMPLEMENTATION PLAN 

A. Implementation Schedule
 

All project activities except those under the Power
 
Generation and Rural System Expansion Components are scheduled
 
to take place -ver a period of six years from the date of
 
signing of the Project Agreement. Activities under the Power
 

soon as the Agreement
Generation Component will be started as 

is signed and are scheduled to be completed during the third
 
project year. Activities under the Rural System Expansion
 
Component will start the third project year and continue until
 
the Projec, Assistance Completion Date (PACD), which is
 
September 30, 1988. A proposed implementation schedule is
 
presented in Table 10.
 

As soon as possible after the Project Agreement is signed,short
term technical assistance will be provided to assist WAPDA
 
review and finalize the specifications, economic analysis and
 
tender documents for the Guddu Combined Cycle Power Generation
 
Facility. While the documents are bef.ig reviewed, WAPDA, in
 
collaboration with the Mission, will finalize arrangements for
 
financing of the balance of the foreign exchange costs of the
 
Facility. Upon receipt of acceptable documents and confirmation.
 
that the balance of funding has been secured, the Mission
 
will authorize WAPDA to issue the tender documents for the items
 
that will be financed with A.I.D. funds and a request for
 
proposals for the provision of long-term technical assistance
 
that will be required to approve as built irawings, inspect
 
equipment, and monitor construction.
 

At the same time, the Mission will negotiate a direct A.I.D.
 
contract for the Technical Assistance Team (TAT) required to
 
implement Components 1-4 and will place orders for the vehicles
 
required by the TAT. The priority focus of the TAT will be the
 
development of the Rural Electrification Master Plan which
 

on
should be finished by June 1983. The TAT will also focus 

the development of the Comprehensive Training and Energy Loss 
Reduction Programs, the organization of the Sin:er Utilitiet. 
Exchange Program, arrangements to train WAPDA Implementation 
staff, and th'ii cont racting and training of Pakistani TAT staff. 
All these activities should be completed within six months 
after the arrival of the TAT. Activities under the Comprehtn
sive Training, Sitter Utility Exchange and Energy Losti Redlct ion 
Programs wil be phat1ed in as each program It; approved. Tc'i:q,, nxY 
quarters will be, used for in-country trining under the 
Comprehensive Training Program until the permanent facility is 
completed at the end of the third year of the project. Th, 
first activity under the Energy Loss Reduction Program will bf. 
the award of contracto for cotinoditien that will have t, be 
imported from the stitmef. the prepitr,-United Sirultaneouiuly, 
tion of energy Iotn reduction Work Orderis will bKgin and a 
numbor of Work Ordern will be approved and ready to exC:ute a, 
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soon as the first materials arrive at the end of the first
quarter of the second project year. 
Rural System Expansion
activities will follow this same sequence with a lag of
several months depending on the status of power generation

construction and the National Rural Electrification Master
 
Plan.
 

B. Administrative and Monitoring Arrangements
 

1. A.I.D. Responsibilities
 

The USAID/Pakistan Office of Energy and Engineering
(E&E) will have overall responsibility for managing the project.
E&E is currently staffed with one USD11 and nine Pakistani
professionals. 
 The USD1 is an electrical engineer with
extensive experience in electric utilities. 
 Six of the Pakistani
professionals also are engineers. 
 The staff of E&E is being

expanded. Two additional USDH positions and one Pakistani
professional position (an electrical engineer) have recently
been approved. 
 In addition to this in-house capability, the
project is design,.d in such a manner that many functions that
otherwise would have to be performed by Mission staff will be
performed by the project-financed Technical Assistance Team
 
(TAT).
 

E&E will be assisted in all contracting and procurement actions
by the Mis-ion's Office of Project Development and Monitoring,
all disbursement matters by its Office of Financial Management,
all evaluation and training matter. by its Program Office and
all logistic matters by its Office of Management. These
Mission staff resources together with complementary support
of AID/Washington backstopping staff and the Regional Legal
(located in Islamabad), Environmental, Contracts and Commodity
Management Advisors are considered adequate to handle USAID/
Pakistan's responsibilitiets under the project.
 

2. (OP Responsibilities
 

The Office of the General Manager for Distributionof WAPDA will be the GOP implementing agency for the project.

The head of thart Office, the General Manaer for Distribution(CMD), will be the Pro, Director and additional Borrower't;
Authorized Repres.elttative (BAR). such, willAs he have overallGOP repon:.,b'1ity for managing and coord in t. ing tht impc)mentation of the entire project. Direct (O' rei;pore;lb iity foreach of the five components of the project. will be a!. follows: 

Prjo ct Comrlent 
 Comn eitnt Mannser
 

InstitutA ona) IRiprovem,.ft 
 Genera l Miitiaer of Dii;tribotion 

Dintribution Function Training Chif, Dit,ribution 'rriiining
 
(Nehw Porttiltiol)
 

http:IRiprovem,.ft


Disriuti.on yte neg 	 Chief Engineer, Deig 
~ Loss 'Reduction>i w 	 (Distribution)~7>.- -

Power Generation~ uK 	 Chief Engineer, Thermial 
-~ -- *---------------a-Generation 	 a th 4 -K 

~Rural Distribution System Chief Engine~er, Rural~
 
ExpnsonElectrificat ion 
p4 

Each of teCmoetMngrinWPAwill be responsible
assigned; alasp:cts, of th mlementation of the component 

assgne(bth Itimely'coordination of-the activities of 
'--

their cmoetwith-the Managers of "the other four components 
and. other, officers and,4daininstrative units of WAPDA and the 

C(c) providIn adequate counterparts to work with consul-,
-,a-GOPi 


tants I (d) liaising on a day-to-day basis with A.L1). representatives 
an ebr f h ehia Assistance Teaml and, (a)assisting
 
with the'scheduling of-and prticiatng inproject evaluations.,--

As 	discussed in the-Detailed Project Description Section~and
 
indicated in Table,13, training will'be provided earlyon in tho
4* 

proj act for all WAPDA staff assigned important project iiplemen-<

tation responsibilities. 

The budget and staff levels of the Office of the GKD (approxi-4
 
mately 67,0OO employees) and each of the Component M'anagers are
 
judged by the Mission-to be adequate to handle the GOP'~,s
 
administrative and monitoring responsibilities under the roject.
 

-the
For details about the organization and staffing of 	 seDaw
 

C. Procur~ement Plan 

1.Commodities,
 

Table The proposed Commodity Procurement Plan shown in 
Tabl11 ists nine groups of comodities that will be procured
 

under this projectand shows for each the *aotimated cost, the 
probable source and, the method~of procurement. Five of the
 
nine groups wili be procured by WAPDA, two by the Mission and, 
two by the technical assistance contractor for Components 
1,2,3 and 5.- The estimated total value of the groups to be 
procured by WAPDA, the Mission and tbae teelmical asslatwoceawtractor 
are respectively, $128 million (96 percent), $1.5 million (I 
percent) and $3.* million (3percent). With the exception of
 

* vehicles and perhaps the ADP hardware, all coummodities procured
 
under this project will have their source and origin in the
 
United States or Pakistan. 

a. 	 Vehicles 
Twenty-nine right-hand-drive vehicles will be 

by 	 the Mission as soon as possible after the Project-a 	 .procured 

http:Disriuti.on
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Agreement is signed. A source/origin waiver request for the
 

vehicles is included in Annex I.
 

b. ADP (Coi!ulters) Hardware and Software
 

The ADP requirements of WAPDA will be reviewed
 
during project implementation as recommended by SER/DM.(See
 
Annex K). It is anticipated that the required computer hard
ware and software will be procured by the Mission on a non
competitive basis from the local IBM or Wang dealer. A final
 
decision will be made in consultation witl SER/DM following
 
completion of the ADP needs assessment that SER/DM has
 
recommended.
 

c. Office Equipment, Test Instruments and Tools
 

Specific items to be procured such as addresso
graph machines, typewriters, file cabinets, and meter testing
 
instruments will be procured locally and from the United
 
States throughout the life of the project. Only items that
 
have been recommended by the TAT and approved by WAPDA and
 
the Mission will be procured. To save time, especially in
 
the case of items that have to be imported from the United
 
States, and to facilitate the placement of many relative
 
small purchase orders, the technical assistance contractor
 
will serve as the purchasing agent for these items.
 

d. Office Equipment and Training Aids
 

(Same as c. above)
 

e. Imported Electrical Equipment and Materials
 

Items such as capacitors, watt-hour meters,
 
compression connectors, transformers and voltage regulators
 
will be procured through a single tender document that will
 
be issued during the latter half of the first project year
 
following the approval of the Energy Loss Reduction Program
 
for which these items will be required. Ahile local manufac
turers will be eligible to supply these items, most are not
 
manufactured locally or will not satisfy technical specifica
tions. WAPDA has extensive experience with this type of
 
procurement and will be responsible for procuring these items
 
in accordance with A.I.D. Handbook 11.
 

f. Locally Manfactured Electrical and Line 
Const:rucLion Equipment and literials 

Standard locally manufactured stock items such ak
 
conductors, poles, nuts, bolts, watt-hour meters and transfor
mers will be provided by WAPDA out of itE warehouses (stores)
 
on an as-needed-basis to execute Mission approved Energy Loss
 



Reduction Work Orders under component 3. After each approved
 
Work Order is executed, A.I.D. will reimburse WAPDA for part
 
of its total estimated cost l n accordance with A.I.D. guidelines
 
for Fixed Amount Reimbursement. WAPDA wiUl continually reple
nish its stocks in its stores in accordanie with GOP approved
 
competitive procurement procedures. A.I.D. will monitor such
 
procurement indirectly through the Procurement and Inventory
 
Management Advisor who will be provided a part of -the TAT.
 

g. Gas Turbines Oenerators, Controls
 
and Substation Equipment
 

Specific items to be financel by A.I.D. will be
 
determined very ea.rly in the first year of the project in 
consultation with the Asian Development Bink, the expected 
co-financer of the foreign exchange costs of this equipment.
 
The decision will also take into account :he availability of
 
A.I.D. funds. A total of $50 million in rSF loan funds has
 
been allocated for the procurement of theie commodities. As
 

the first $25 million is scheduled to
indicated in Table 16, 

become available in FY 1983 and a second equal amount in
 
FY 1984. It is expected that all the itE.is financed.by A.I.D.
 
will be procured by WAPDA from the Unitec States in accordanc.
 
with A.I.D. Handbook 11.
 

h. 	 Imported Electrical and Linc Construction 
Equioment. and_Materials 

Items such as compression ccnnectors, transformers,
 
energy meters, capacitors and voltage regulators will be
 
procured through two tenders that will eLch cover the full raige
 
of 	items required. The first tender wilt be issued in early
 
1985 as soon as FY 1985 funds become available and the second
 
in 	early 1986. A similar tender will be issued in early 1984
 
under the Agricultural Com.iodities and Ecuipment Project. Whule 
local manufacturers will be eligible to t.upply these items,
 
most are not manufactured locally or wili not satisfy technical 
specifications. WAPDA has extensive expcri.ence with this typ,!
 
of 	procurement: and will be responsible f r procuring these
 
items in accordance with A.I.D. Handbook 11.
 

Locally1 Manufactured Electr: cal and Line(-~b-Tl-T,n ,a Ce ri si. Sh-,4-t-r~~ F t I 

As in the case of component 3, standard locally 
manufactured stock items such as conductors, poles, nuts and 
bo. Ls, watt-hour meters anid transformers will be provided by 
WAPDA out of its warehouses (stores) on .n as-needed-basis
 
to 	execute A.I.D. approved Rural System i;xpansion Work Orders 
under Component 5. After each approved Jork Order is 
executed, A.I.D. will reimburse WAPDA fo" part of its total
 
estimated cost in accordance with A.I.D. guidelines for
 
Fixed Amount Reimbursement. WAPDA will continually replenish
 

http:financed.by


its stock in its stores in accordance with GOP approved

competitive procurement procedures. A.I.D. will monitor
 
such procurement indirectly through the Procurement and
 
Inventory Management advisor who will be provided as part

of the TAT.
 

2. Technical Assistance
 

Table 12 summarizes the broad range of techaical
 
assistance required to implement this project. 
All the assis
tance is interrelated except that required for the Power
 
Generation Component. Consequently, with the exception of the
 
civil engineering and local architectural and engineering

assistance, all assistance required under components 1,2,3 and
 
5 will be provided and managed by a single contractor. This
 
includes a number of Pakistani professionals who will work
 
under the direct supervision of the expatriate advisors and
 
volunteer expatriate specialists that will be provided under
 
the Sister Utility Exchange Program.
 

The prime technical assistance contractor will provide

appromixately 88 person-years of assistance 
(30 expatriate,

58 national) under component 1, 50 person-years (26 expatriate,

24 national) under component 2, 25 person-years (5 expatriate,

20 national) under component 3, and 31.5 person-years (3.5

expatriate, 28 national) under component 5. 
The amount provided

under component 1 is the largest because of the broad range of
 
activities that will be implemented under that component and

because these advisors also will support and share responsibility

for all the other components except component 4.
 

Next in order of magnitude is the technical assistance to be
 
provided under component 2 which includes a number of lecturers
 
and training specialists who will organize and conduct training
 
courses. A total of 56.5 person-years of assistance will be
 
provided under Components 3 and 5. Of that amount, 48 person
years (85 percent) will be by Pakistani professionals who will
 
receive special training under the project. The balance (8.5

person-years) will be provided by two expatriate advisors.
 

While Generation and Transmission Offices of WAPDA have extcroive
 
experience contracting and managing consultancy contracts for
 
the preparation of development project feasibility studies and

the design and construction of large generation and transmission
 
facilities, the Office of the General Manager of Distribution
 
has limited experience with the contracting and management of

expatriate consultancy contracts. This situation plus the fact
 
that the TAT will be responsible for monitoring and making

final inspection of fixed amount reimbursement activities under
 
components 3 and 5 has led the Mission and WAPDA to conclude
 
that all technical assistance required under components 1,2,3

and 5 will be contracted directly by A.I.D.
 



TABLE 12
 

PROPOSED TECQ ICAL ASSISLAN'PIAN
 

Nature of T.A. 


Carponent 1 

(a)Team Leader and Advisor 
to the Thainman of 
UI4A, IMwbers and the 
General Manager of the 
Distribution 
Organ zatio (1) 

(b) 	 Financial Managemmt 
Advisor (1) 


(c) 	 Czmarcial Managamm t 
Advisor f'1) 

(d)General Advisor(l) 

(e) 	 Procurement and 
Inventory Advisor (1) 

(f) 	 Ccmputer Systems 
Managnmt Specialist(1) 

(g) 	 Other Expatriate 
Specialists (Manage-
unt, Planning, 
Adinistration, 
Financial, Commercial. 
Data Processing, 
Technical F.mct ions) 
(20) 

Type Person Type of Contract -Year(s) 
 and 	Source
 

Institutional Ihpranmt 

Long 5 Direct A.I.D. Contract 
Term with a U.S. Firm or 

Association
 

Long 4 Direct A.I.D. Contract 
Temn with a U.S. Firm or 

Association 

Long 4 Direct A.I.D. Contract 
Term with a U.S.Firm or 

Association
 

Iog 2 	 Direct A.I.D. Contract 
Term 	 with a U.S. Firm or 

Assoc ition 

L'0%
 
Term 3 Direct A.I.D. Contract
 

with a U.S. Firm or
 
Association 

Icng 2 Direct A.I.D. Contract 
Term with a U.S. Firm or 

Association 

Short 5 Direct A.I.D. Contract 
TOrm with a U.S. Firm or 

Association 



TABLE 12 COmtInsed 

Person Type of Contract 
Nature of T.A. Type Year(s) and Source 

(h) Volunteer Expatriate Short 5 Volunteer Sister-Utility 
Specialists ftnmge-
wmnt, Administration, 

Term LxdunW Program with 
U.S. Electrio Utilities 

Financial, Comrerc ial, 
Technical '-nctions 
Planning) (60) 

(i) Pakistani Professionals long 58 Local Hire or Sub
(Management, Planning, Term Contractor furnshed 
Adudnistration, 
Flnaneial, Comercial, 

rmployees of A.I.D. 
Contracted U.S. Firm 

Datd Processing and or Association 
Technical) (12) 

(j) Civil Engineer (1) Long 
Term 

2 Direct A.I.D. 
Contract(PSC ) 

(k) Local A!E Consultants Long 8 Direct A.I.D. Contract 
to design mnd supervise Term with a Local A/E Firm 
Construction of Model 
Stores (Wareh!Jses) 
and Cbstuxmr Service 
Centers 

Corponent 2 - Distribution 01rnizaticn Training 

(a) 	 Advisor to Dixector Long 5 Direct A.I.D. Contract 
Distributln Term with sane U.S. entity 
Traiin, of fice(1) as Carpomrnt 1 above 

(b) 	 Curriculum Long 6 Direct A.I.D. Contract 
Specialists 	 (2) Term with same U.S. entity 

as Component I above 

(c) 	 Technical Trdining Long 5 Direct A.I.D. Contract 
Spccialisrt 	 (1) Tc-m with sane U.S. entity 

as Camonunt 1 above 



TAKE 12 Contimled 

Nature of T.A. 

(d) 	 Lineman Training
Specialists(2) 

(e) 	 Geral Training 
Specialist and 
Lecturers (8) 

(f) 	 Volunteer Lecturers 
and Training 
Specialists (48) 

(g) 	 Pakistani Professionals 
(Specialists and 
Mrainers) (6) 

(h) 	 A/E Consultmnts to 
Design aid Spervise 
the Construction of 
a Distribution 
Training Institute 

Person 
! Year(s) 

Long
Tern 

4 

Short 2 
Tenm 

Short 4 
Term 

Long 24 
Term 

Long 6 
Term 

Type of Cmntract 
and Source' 

Direct A.I.D. Contract 
with b Ue U.S. entity 
as 	 ownent I above 

Direct A.I.D. Contract 
with same U.S. entity 
as Campcrent 1 above 

Volunteer Sister-Utility 
Exchange Program with 
U.S. 	 Electric Utilities 

Local Hire or Sub-
Cxitractor Firnished 
Employees of A.I.D. 
Contracted U.S. entity 

Direct A.I.D. Contract 
with Local A/E Firm 

Ccnjonent 3 - Distribution System Energy Loss Reduction 

(a) 	 Technical Energy loss Long 5 Direct A.I.D. Contract 
Reduction 	Advisor (1) Term with same U.S. entity 

as Cc-.poent I above 

(b) 	 Pakistani Engineers to Long 20 Local Hire or Sub-
Monitor and Inspect Term Contractor Furnished 
Rehabilitation Design Employees of the 
and Construction A.I.D. Contracted 
Activities for Fixed U.S. entity 
Amount Reinbursement (5) 



TAB3E12 , r 

Nature of T.A. 

Conpnent-

(a) 	 Combined Cycle 
Power Generation 
Specialists (4) 

(b) 	 Ergineering 
Services (2) 

Ccmponent 5 - Rural 

(a) 	 Rural Electrification 
Engineering Advisor(1) 

(b) 	 Pakistani Engineering 
and Aidministrative 
Professionals to 
Mmitor, Inspe .-t and 
App,ove Sub-Project 
Selection, Design 
and Construction for 
Fited Amount

Reimbursemfent (7) 

Person Type of Contract 
Y(r (s) and Soure 

4 - Power Generation 

Short 1 IQC-Direct A.I.D. 
Term Contract 

long 4 U.S. Firm, Host 
Term Country Contract 

Distribution System Expansion 

Long 3.5 
Term 

LIg 28 
Term 

Direct A.I.D. Contract 
with sane U.S. entity 
as Conponent I above 

Local Hire or Sub-
Contractor Furnished 
Flp]oyees of the 
A.I.D. Contracted 
U.S. 	 entity 



Five person-years of assistance is scheduled to be provided

under componen-t 4 to assist WAPDA first to finalize speci
fications, economic analyses and tender documents and subse
quently to monitor the fabrication of the equipment, monitor
 
construction, and arrange for the training of operators and

maintenance personnel. The construction schedule dictates
 
that the first type of assistance be provided as soon as
 
possible. Consequently, the Mission will arrange for short
term assistance through an A.I.D. Indefinite Quantity

Contract (IQC) itmmediately following the signing of the
 
Project Agreement. The balance of the assistance is required

by the Office of WAPDA's General Manager for Generation, which 
has extensive experience contracting such assistance. Consequently,
this assistance will be contracted by WiPDA from the United
 
States in accordance with A.I.D. Handbook 11.
 

A novel aspect of this project and its technical assistance and
 
training proposals is the Sister Utilities Exchange Program.

Under it, technical assistance will be provided on a volunteer,

no-charge basis by American public and private electric utilities,

including cooperatives. One of the primary responsibilities of

the prime technical assistance contractor will be to develop and
 
manage this Program. This Program is discussed in greater detail
in the description of component 1 and the Administrative Analysis

Section.
 

It should be noted that 62 percent of the total person-years

of assistance programmed for the TAT will be provided by Pakis
tani professionals. This approach was adopted because of the
need for local experience and know-how. Another reason is to 
be able through them, to cost effectively extend the services 
of the TAT to all of the more than 700 administrative units 
of the Office of the General Manager of Distribution that are
scattered throughout the country. A third and equally impor
tant reason is that such an arrangement will provide on-the
job training and strengthen local private sector consultancy

capability. WAPDA's Area Electricity Boards already draw
 
heavily on the private sector, and it is important that its
 
capability be strengthened simultaneously as the GMID and
 
area Electricity Boards are strengthened.
 

D. Training Plan 

Three categories of training will lbe provided under
this project. The largest and most import.ant category falls
under the Distribut:ion Function Training ,omponent. Under
this component, a comprehensive training program will be 
developed for all distribution function officers and employees
of WAPDA, and a training inLitute will b, designed, construc
ted and equippd to provide Lraining to se.nior and middle
level managers assigned to distribution fLunctions. The
definitive program which will be developed as 
soon as possible

following the signing of the Project Agreement will provide
 



limited long and short-term training and internships in the
 
United States and a broad range of In-country courses. An
 
illustrative program is found as Item D in Table 13.
 

The second category of training is the specialized short-term
 
type that will be provided under components 1,2 and 3 to
 
prepare WAPDA Project Implementation Staff and Pakistani TAT
 
members to be effective members of the project implementation

team. Under this category, a total of 114 persons Will be
 
provided from 2 to 3 months of short-term training in the
 
United States. Two-thirds of this amount will be for WAPDA
 
Project Implementation Staff and one-third for Pakistani
 
members of the TAT. Details of this category of training
 
are also provided in Table 13.
 

The third and last category of training is the smallest in
 
terms of scope and the number of persons to be trained.
 
WAPDA technicians will be sent to the U.S. to work in electric
 
utilities or to attend supplier organized classes to learn how
 
to operate the gas turbines and other equipment that will be
 
provided under the Power Generation component.
 

L. Evaluation Plan
 

Three evaluations will be conducted during the life of
 
the project. They will be complemented by regular joint USAID 
-

WAPDA progress review meetings following the release of quarter
ly project reports. The first evaluation will be conducted in
 
March 1984, approximately twelve months after the arrival of
 
the core technical assistance personnel who will work on
 
components 1,2 and 3; the second, approximately twenty-four

months later in March 1986; and the third, or terminal evalua
tion in March 1988 when all major project activities have been
 
completed or are near completion.
 

The first evaluation will be designed to assess progress

achieved in implementing activitieu in accordance with the
 
proposed implementation schedule. In particular, progress

in preparing the Master Plan, the Comprehensive Training

Program, and the System Energy Loss Reduction Program, in
 
implementing the Power Generation component, in establishing

the Sister Utilities Exchange Program, and in ordering commodities
 
will be examined. The adequacy of technical assistance and
 
institutional arrangements to undertake these activities will
 
also be assessed. On the basis of this evaluation, necessary

adjustments will be made in the amount and scheduling of inputs,

the project budget, and implementation mechanisms.
 

During the second evaluation, progress achieved and problems

encountered in implementing all project components especially

the Rural System Expansion component will be examined. Data
 
on the power demand-supply gap will be reassessed, and the
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operational efficiency of Phase I of the Guddu Combined
 
Cycle Gas Turbine Project will be determined. The adequacy
 
of the Work Order System and FAR mechanism for implementing
 
components 3 and 5 will also be studied. Progress in
 
constructing the training facility, customer service centers,
 
and the warehouses will be looked at as well as the effective
ness of the technical assistance and training programs. As a
 
i-sult of this evaluation, necessary modifications will be
 
made in the design of the project, the budget -and/.br the
 
implementation plan.
 

The third and final evaluation will measure the overall impact
 
of the program including an analysis of the project beneficia
ries, an assessment of the actual economic impact of the project,
 
and an assessment of the extent to which institutional improve
ment and technology transfer have occurred as a result of the
 
comprehensive technical assistance and training programs. Actual
 
outputs will be measured against projected outputs, and an
 
attempt will be made to quantify the extent to which the goal
 
and purpose of the project were achieved. Another important
 
objective of the terminal evaluation will be to record the
 
Mission's experience with the Rural Electrification Project
 
for future use by the Mission, the Agency, the GOP, WAPDA
 
and other donors.
 

It is anticipated that participants in the first two evalua
tions will include: two or more senior WAPDA officials, a
 
representative of the GOP's Ministry of Water and Power, USAID
 
Mission staff, two AID/Washington staff and at least one senior
 
member of the home office of the principal techn.cal assistance
 
contractor for components 1,2,3 and 5. DeDending on the need
 
at the time, it may also be desirable to 11:aw on the home office
 
staffs of the component 4 contractors to participate in the
 
evaluation. The evaluation team for the terminal evaluation
 
will consist of GOP/WAPDA representatives, USAID staff, AID/
 
Washington personnel, and up to two outside experts from reput
able U.S. organizations involved in rural electrification.
 
Each evaluation will require 4-6 weeks and will involve site
 
visits, interviews with appropriate personnel, and reviewof
 
secondary source data.
 



.V. PROJECT ANALYSES
 
4 

A. Technical Analysis
 

The project as a whole as well as its individual
 
The
components are technically feasible and sound. 


technical assistance and training to be provided will build
 

on the education and experience base existing in WAPDA.
 

Various combinations of training for management, professional
 

and technical staff and the skilled construction, operation
 

and maintenance personnel will assure implementation and
 

assimilation of practices and technologies currently in
 

use in well run and efficient utilities around the world.
 

1. National Rural Electrification Master Plan
 

The size, cost and complexity plus the expected
 

economic and social impact of Pakistan's National Rural
 

Electrification Program dictate that a Master Plan be
 

developed to guide its implementation. WAPDA already has
 

contracted local consultants who are currently gathering
 

and integrating basic physical and econou.ic data which
 

will be used to support the development of a National Rural
 The A.I.D.-funded
Electrification Mrster Plan (See Annex P). 


Technical Assista-ce Team will participate in the analysis
 

of that data, provide selected expertise, economic and
 

technical models, and advise on the final drafting of the
 

Master Plan.
 

2. Distribution System Planning and Design
 

WAPDA's standards for distribution system planning
 

set forth in its Engineering Memorandum No.4,
design are 

a formal internal publication that was prepared in 1966
 

b a recognized American engineering consulting firm. While 

the document treats all important aspects of distribution
 forth),

system operation (reliability, energy losses and so 


Current WAPDA design standards do not
it is outdated. 

take fully into account the major changes in %energy
 

economics since the drastic changes in oil pr:i.ces starting
 

in 1973. The Technical Assistance Team will work with
 

WAPDA to review and update WAPDA design and construction
 

standards, instructions, specifications end drawings 
to
 

produce the most economic operating system conditions.
 

Mission studies have determined that a very serious problem
 

for WAPDA is the energy lost in the power system due to
 

(poor design standards) and adwoinistrative or
technical 

non-technical losses (malfunctioning metcrs, improperly
 

read or recorded meter readings, pilferage, and the 
like).
 

http:econou.ic


This loss in PFY 1980/82 accounted for 31.33 percent of all
 
energy generated (See Table 1). This represents a serious
 
waste of natural resources, reduced economic benefits and
 
dissipated financial resources for WAPDA, the GOP and the
 
nation. The Detailed Project Description, under the
 
Distribution System Energy Loss Reduction component describes
 
how this project will address this major problem. A valuable
 
guide in this work will be the soon-to-be released World
 
Bank Research Project Report R-633, "Energy Efficiency : 
Optimization of Electric Power Distribution System Losses".
 
The World Bank is very much interested in assisting developing
 
countries to reduce power system energy losses. On learnirg
 
of the Mission's concern in this area, the Bank made available
 
a draft of its recent study. This study confirms that the
 
calculations used by the Mission as shown in Annex M-2
 
through M-7 ("Energy Loss Reduction Calculations for
 
Illustrative Work Orders") are realistic and even conservative
 
in projecting the amount of energy savings. The methodology
 
to be employed in reducing losses is technically sound.
 
Significant savings will be achieved immediately upon
 
upgrading of the distribution system components.
 

Additional. energy savings by reduction of losses are,achieved
 
by reducing the amount of peak load demand. To the extent
 
that load management can shift energy use from peak demand
 
periods, the current in the supply lines is reduced. Energy
 
losses ire a function of the square of the power line current.
 
Accordiwglj, a small reduction of the electrical current
 
provides meaningful energy savings. The magnitude of the
 
peaking problem is seen from the daily load curve (of
 
September 1, 1981) (See Annex M-8). In Annex M-9, the load
 
has been rearranged and an approximately 260 MW reduction
 
in peak load demand has been achieved. This type of load
 
rearrangement, in addition to providing energy savings due
 
to reduction of line losses, also would mean that load
 
shedding would be reduced by 260 MW. Many feeders would
 
be saved from disconnection during the peak load hours,
 
resulting in better power service to thousands of consumers.
 

3. Rural Distribution System Expansion
 

The Rural Distrf.:-.- ion System Expansion domponent 
will be implemented in accordance with the National Rural 
Electrification Master Plan and individualized Work Orders. 
Each Work Order will be reviewed and approved by the 
Technical Assistance Team to assure technical and economic 
soundness. A general feature of the designs now shown to 
be most economic (by minimizing powerline energy losses) 
will place larger conductors in the distribution system 
and heavier conductors in transformer and regulator windings. 



These changes will automatically build in larger electrical and
 
mechanical safety factors and will improve the surge current
 
capacity of lines built with the new designs. All system

expansion work carried out will provide improved service on
 
technically sound circuits. The technical soundness of the rural
 
distribution system is being improved by the strengthening of the
 
WAPDA transmission system and the installation of many new grid

substations. This work has had major support from the World Bank
 
under its First, Second and Third Power Loans. The extent of this
 
work can be seen from Annex M-10 which summarizes the numbers of
 
grid substations and new transmission lines being installed.
 
Annex M-Il depicts the area of Pakistan now within economic
 
service range of 30 miles or less from a grid substation (each
 
substation represented by a dot). The shaded area is very sparsely
 
populated and where electric service is required, 11 KV circuits
 
with lengths in excess of 30 miles will be used until this size of
 
lQad in an area (covered by a radius of 30 miles) justifies the
 
major investment of a new grid substation.
 

The objectives of providing additional rural connections without
 
worsening the demand-supply power gap and, in fact, to reduce
 
that gap will be achieved by this project. If the target of
 
215,700 connections is reached (including tubewells, agro
industries and others who would shift from diesel engines to
 
electrically powered engines), the demand increase would come
 
to no more than 300 MW. The project, by financing additional
 
generation capacity will add between 300 and 400 MW on the
 
supply side (depending upon the time of year); the energy loss
 
component will in effect add at least another 100 MW. Thus, the
 
project is soundly designed, in technical terms, to achieve
 
its purposes and objectives.
 

4. Construction Estimates
 

All construction cost estimates involving imported
 
commodities are based on actual 1982 costs and are projected to
 
the year when construction is scheduled to Lake place with an
 
allowance for cost escalation of 10 percent per annum. In the
 
case of construction using local materials, 1982 costs were
 
projected on the basis of 20 percent inflation per year.
 

Construction cost estimates for the Distribution System Energy
 
Loss Reduction component Work Orders have been developed by:
 
(a) taking actual costs for carrying out sub-component

installations as shown in Annexes M-12 through M-16; and,
 
(b) preparing illustrative Work Order estimates as shown in
 
Annexes M-17 through M-21. These estimates are purely
 
illustrative, and due to the nature of the work, testing and
 
analysis will be necessary after arrival of the Technical
 
Assistance Team to locate areas and specific circuits for
 
upgrading. The Work Orders will likely average $250,000 each
 
for purposes of administrative control. Each Work Order will
 
be reviewed to determine its technical as well as economic
 
soundness.
 



The cost estimate of the Power Generation component was
 
developed with the assistance of A.I.D. consultants. Their
 
work confirmed estimates developed by WAPDA and the consulting

firm retained by WAPDA to prepare an extensive feasibility
 
study.
 

Rural Distribution System Expansion component costs were
 
developed by :
 

a. taking actual costs for carrying out sub
component installations as shown in Annexes M-12 th-ough

M-16;
 

b. combining the subsections developed in (a)above,

into illustrative Work Orders, (See Annexes M-22 through

M-25) to show typical Work Order costs for years i982
 
through 1988; and,
 

c. combining Work Order costs with the targeted

number of new connections desired for each province(Annex M-26
 
and the total number of Work Orders per province as shown in
 
Annex M-27. In this way, costs for each province for each
 
year during the project were obtained. The total
 
of these equaled $101,162,798. Of this amount, the
 
estimated cost of imported materials was $31,083,821 (as

shown in Annex M-28).
 

5. Automated Data Processing
 

A comprehensive assessment of WAPP\'s Automated
 
Data Processing (ADP) needs will be underta:.en by the
 
Technical Assistance Team as rcccr 4,Jd y SER/DUM (See

Annex K). 
 The purchase of ADP hardware anc software will
 
be based on the findings and recommendation., ol that
 
assessment.
 

6. Power Generation
 

The combined cycle power generation facilities
 
that will be partially financed under compo:ient 4 will use
 
heavy duty gas turbine engines to drive ele,:tric power
 
generators. In a combined cycle operation, the heat from
 
the gas turbine exhaust is captured in a he.at recovery

boiler and used to generate steam. The stemi drive
conventional steam turbines which in turn drive electric
 
power generators. The combined use of the ;wo technologies,
 
gas turbines and steam turbines, raisci the thermal efficiency

of the overall plant to make it one of the osL efficiet 
designs in the power industry. For WAPDA, the Guddu Combined 
Cycle Gas Turbine Plant will be the most ef. icient of all 
its thermal power generation stations. 

http:underta:.en


Normally both cycles of a combined cycle facility are
 
constructed and placed in service at the same time. Because
 
of WAPDA's serious power generation shortfall problem, WAPDA
 
will install this fa ility in two phases as shown in
 
Figure 1. Phase I is the gas turbine portion of the facility
 
and Phase II is the heat recovery steam power generator
 
portion. From a strictly technical operating point of view,
 
it matters little whether or not the two phases are constructed
 
at the same time as long as the design of the first phase
 
contemplates the addition of the second phase. However,
 
until the second phase is installed and placed into operation,
 
all of the energy required to operate the second phase will
 
be lost, wasted into the atmosphere with the exhaust gas
 
from Phase I. WAPDA has assured the Mission that steps are
 
being taken to arrange financing for Phase II to minimize
 
the time between placing Phase I and Phase II into operation.
 
Project implementation procedures will require A.I.D. approval
 
of the final design of both Phases I and II of the Guddu
 
Combined Cycle facility. The overall project feasibility
 
will be reviewed and a determination will be made that it is
 
both technically and economically sound prior to release of
 
project funds for this component.
 

7. Training Methodology
 

Training will consist of three broad categories:
 
(a) Classroom instruction will be limited to from one to
 
four weeks de,,ending on subject matter and combined with
 
three to six months work-related experience after which the
 
student will return to the classroom for review, examination
 
and certification before proceeding to the next higher
 
learning level in his selected career path; (b) Vocational
 
apprentice programs will be established for trades and
 
crafts to combine on-the-job training supplemented by
 
classroom work and/or home study as appropriate; and
 
(c) a Sister Utility Program will be established as described
 
in component 1.
 

a. Training Modules
 

The t2chnique of combining theoretical and
 
practical training is not new. Numerous engineering
 
universities and other institutions of higher learning in
 
the U.S. as well as elsewhere in the world have curricula
 
which require a series of classroom studies for 12 weeks
 
followed by 12 weeks of work-related effort until a
 
Bachelor's degree is earned. Public utilities and other
 
industries are anxious to participate in these programs
 
and graduates usually have good positions awaiting them,
 
as they are generally adjudged to be superior to the
 
graduate who has received only theoretical training. This
 
approach is particularly suited to an accelerated training
 



program because : (i) it permits planners to assign course
 
priorities according to agreed-upon needs, thereby enhancing
 
productivity at a'more rapid rate than is otherwise possible;
 
(ii) it is consistent with tried and proven adult learning

principles in that it permits quick application of knowledge
 
and skills learned in the classroom; and, (iii) it is
 
responsive to the supervisors' reluctance to permit staff
 
and employees to be away from their job responsibilities
 
for long periods of time.
 

b. Classroom Training
 

Formal classroom training is needed for employees

being inducted into WAPDA so that they can learn WAPDA
 
procedures and strengthen specific professional and technical
 
skills(e.g. accounting, commercial procedures, use of
 
electrical equipment) that are inadequate at the time of
 
initial employment. Equally important are formal classes
 
to upgrade the Pkills of existing employees to improve

performance 1i current jobs and to prepare them for higher

level positions.
 

Though much of this training requires initial acquisition
 
of knowledge before it can be applied on the job, it is
 
important that formal coursework be designed to include
 
considerable time for practice in applying the material
 
covered in lecture/formal presentations. Continued
 
reinforcement of material. covered in the classroom through

techniques such as the use of case studies, performing

specific tasks involved in the job, visits to field offices,
 
and laboratory demonstrations and practice are essential
 
ingredients to the success of formal training courses.
 
Developing an appropriate mix and sequence of learning

activities is a major component of curriculum development,

and existing courses offered at various training centers
 
will require considerable improvement to ensure that the
 
material is appropriate, well presented, and comprehensible
 
to students. Such classroom training must also be designed

in such a way that the differences in prior education,
 
training, and work experienze reflected within groups of
 
students are considered. Thus in some courses, supplemental

modules might be prepared to augment material for individuals
 
having problems in particular areas.
 

The development of training aids, supporting material to
 
lecture presentations, and other learning devices (many of
 
which will have to be translated into Urdu) will be required 
to ensure that the formal classroom experience is productive.
In the early phases of curriculum development and initial 
delivery of courses, particular attention will be given to 
the evaluation of courses to determine what improvements are 



necessary. For certain kinds of courses, it may be desirable
 
to establish minimum achievement/performance levels for each
 
module which must be passed before students proceed to the
 
next module within a course. A varient of this approach
 
would be to spread a formal course over a 3 - 9 month period
 
during which students would spend I - 2 weeks in formal 
training every 2 - 3 months covering a parnicular course 
module, and at the conclusion of all modules would have 
satisfied the course requirement. Those w'o had trouble 
with a particular moduLle could return to the training site 
1 - 2 days before the second module to review material
 
and strengthen their understanding/competency in the material
 
covered in the previous module.
 

These and related approaches to formal training, all of which
 
build on adult learning principles, will be incorporated
 
into the formal courseb which will be developed so that the
 
knowledge and skills imparted are, in fact, used back on the
 
job.
 

c. A.pprentice Programs
 

Vocational apprentice programs date back to
 
the beginning of the Industrial Revolution in Europe whcre
 
an apprentice entered a vocation as a helper performing
 
menial tasks and "learning by doing" under the watchful eyes
 
of skilled craftsmen unti]. he acquired the knowledge and
 
skill, to become a craftsman himself. O'ier the years, it has 
been determined that the inclusion of classroom/home study
 
can reduce the apprenticeship period from 10 to 12 years 
down to a maximum of four years and develop equally as good 
or better craftsmen. This type of training is the best way 
to develop qualified linemen, metermen, relay technicians 
and the other electrical technicians that are necessary for 
the successful operation and maintenance of a distribution 
network. It will, however, require the reorientation of 
managers and supervisory personnel to plan and organize 
their work, to delegate appropriate responsibility, to 
direct the overall activity and to monitor achievements at 
key check points as the work progresses. 

d. Sister-Utility Exchange Programs
 

Sister-Utility Exchange Programs encourage
 
staff to share experiences and exchange ideas through exchange
 
of documents, policies, procedures and professional and
 
non-professional staff. Staff exchanges between utilities
 
have varied in length from one month to one year, depending
 
on the objective of each exchange, and have involved personnel
 
from Line Foreman to Chief Executive Officers. The program
 
has been instrumental in promoting self-improvement and has 
created a positive quest for excellence heretofore not achieved.
 



The sister-utility program has proved itself in many
 

countries and is technically sound.
 

8. Summary 

All five project components are based on technically

sound analyses, proven methodologies, and on analytical

safeguards which assure prudent use of project fundp.
 

9. Background Information
 

Annex M contains the following detailed information
 
in support of the technical analysis of this project
 

M-1 Historical Load Growth of WAPDA's 
Power System 

M-2 Energy Loss Reduction Calculations for 
Illustrative Work Order No.1 

M-3 Energy Loss Reduction Calculations for 
Illustrative Work Order No.2 

M-4 Energy Loss Reduction Calculations for 
Illustrative Work Order No.3 

M-5 Energy Loss Reduction Calculations for 
Illustrative Work Order No.4 

M-6 General Expression for Calculating 
Energy Loss Reduction Achievable by 
Changing Conductors 

M-7 General Expression for Calculating 
Energy Loss Reduction Through Application 
of Feeder Capacitor Banks 

M-8 Breakdown of Actual WAPDA Daily Load 
(Demand) Curve 

M-9 The Potential Benefit of Load Management 

M-10 World Bank Funded Third WAPDA Project
Grid Stations and Transmission Lines 

M-11 Location of and Access to National Grid 
Substaticas on Completion of Third 
WAPDA Project 

M-12 Estimated Cost of Material for Domestic, 
Residential, Community, and Commercial 
Connections 



M-13 	 Estimated Cost of Material for a 50 KVA
 
Pole-Mounted Distributin Transformer,
 
Three-Phase 11,000-400/230 V, 50 Hz
 

m-14 	 Estimated Cost of MaterLal for One Mile
 
of Primary (11,000 volt) Three-Phase Line
 
Assuming One Cut-Off pee Mile and a Span

of 450 ft. (Rabbit Condictor equivalent to
 
1/0 ACSR)
 

M-15 	 Estimated Cost of MaterLal for one Mile
 
of Secondary (230/400 V)Ilt) Th:ee-Phase
 
Line Assuming 170 ft. S.an of ANT Conductor
 
(equivalent to 1 1/0 AA'I)
 

M-16 	 Estimated Cost of Matertal for a 25 KVA
 
Pole-Mounted Distributi)n Transformer,
 
Three-Phase 11,000-400/.130 V, 50 Hz
 

M-17 	 Estimated Cost of Illus:rative Work
 
Order No.1
 

M-18 	 Estimated Cost of Illus-rative Work
 
Order No.2
 

M-19 	 Estimated Cost of Illustrative Work
 
Order No.3
 

M-20 	 Estimated Cost of Illustrative Work
 
Order No.4
 

M-21 	 Estimated Cost of Illustrative Work
 
Order No.5
 

M-22 
 Estimated Cost of an Illustrative
 
Rural System Expansion Work Order for
 
Punjab Province
 

M-23 	 Estimated Cost of an Illustrative Rural
 
System Expansion Work Oyder for
 
Sind Province
 

M-24 
 Estimated Cost of an llustrative Rural 
System Expansion Work Oider for 
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B. Administracive Analysis
 

1. Institutional Improvement
 

Electric utilities everywhere are capital intensive
 
enterprises with three basic functions: power generation,

transmission and distribution. The generation function is
 
concerned with the planning, design, construction, operation

and maintenance of a relatively small number of large, highly

technical facilities, called upon to generate the amount of
 
electric energy needed at the time required, at minimum
 
costs. The concern of the transmission function is the
 
planniiLg, design, construction, operation and maintenance
 
of a relatively small number of high voltage transmission
 
lines and sub-stations required to transmit bulk electric
 
energy from generation plants to consumption centers.
 

Distibution, the third basic function, is different from
 
generation and transmission to such an extent that it is
 
often the responsibility of separate companies, cooperatives
 
or government entities. The main concerns of the
 
distribution function are commercial: sales; collection
 
of revenue; new customers; customer complaints; tariffs;
 
public relations; and, other aspects of the delivery of
 
electricity to end users. The distribution function is
 
also concerned with supply-demand projections and the
 
planning, design, construction and maintenance of lines,
 
transformers and other technical matters -- all attuned to
 
the needs and problems of existing and potential customers.
 

rhe distribution function is generally divided into three
 
basic line sub-functions: technical (engineering); commercial
 
(customer service); and, financial. Administration also
 
is important but generally it is a staff rather than a line
 
function. The technical function is staffed mainly with
 
engineers, draftsmen, linemen, meter testers, and meter
 
installers while the commercial and financial functions
 
are staffed predominantly with business administrators,
 
accountants, meter readers, bookkeepers, clerks, cashiers
 
and warehousemen.
 

In Pakistan, there are two electric utilities. One is
 
KESC which serves Karachi. The other, which serves the
 
Dalance of the country, is the Power Wing of WAPDA. WAPDA
 
itself, as its name indicates, Yas organized as a develop
nent authority and still has responsibility for a broad
 
range of activities in addition to electric power. Since
 
it was created in 1958, its focus has been and continues to
 
5e on the planning and execution of very large infra
structure projects. That focus is still reflected in its
 
Drganization, its management style, its staffing and other
 



administrative policies and practices and by the low
 
status and priority that until recently it has assigned

to its power distribution function.
 

WAPDA's Chairman, Member Power and other senior officers
 
are keenly aware of the need to focus more attention on

the distribution function and have already started to take
 
steps in that direction. The most significnnt action to

date was the creation in 1981 of eight Area Electricity

Boards. Anothei measure being considered because of the

size and complexity of the Power Wing is the consolidation
 
of all power distribution functions into on, administrative
 
unit and the elevation of that unit to the Ftatus of a

Wing. The balance of the present Power Wing would then
 
become the Power Generation and Transmissio Wing.

Figures 2 and 3 show how WAPDA is currently organized

while Figure 4 shows how it might be organized if a
 
Distribution Wing were created.
 

As indicated earlier, in many countries, power distribution

is the responsibility of one or more completely independent

commercial and service oriented entities th~t buy the
 
energy they distribute from a large powIer generation and

transmission entity. The advantage of the proposal

currently being considered by WAPDA is that it allows the
 
distribution function to develop and be managed as an

independent operation under the auspices of an authority

(WAPDA) responsible for the overall coordination of power

generation, transmission and d.stribution. The proposal

is administratively feasible. 
The technical assistance
 
and training to be provided under this project will

assist in the development and implementation of a sound
 
plan.
 

2. Organization and Staffing of Distribution
 
Field Offices
 

At present, WAPDA has over 700 distribution field
 
offices (Area Electricity Boards, Circles, Divisions and

Sub-Divisions) scattered throughout the country. 
Basic
 
information about each of the eight Area Electricity

Boards is provided in Table 14. Additional information
 
and organization charts for each type of office are found
 
in Annex N.
 

All distribution field offices have evolved in accordance

with a horizontal expansion policy that vas established in

1961 and has not been changed since. The policy fixes the

number of employees and size of each field office ini 
 relation
 
to the number of customers served and provides that each
 
office split into two when the number of customers served
 
or the number of subordinate offices reaches certain levels.
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In summary, Sub-Divisions grow until they have 9000 urban
 
customers or 6000 rural customers; then they split in two.
Operating Divisions are limited in size to six Sub-Divisions;

after that number is exceeded, they also split in two.
The recent creation of the Area Electricity Boards has

prompted WAPDA to recognize the need to examine its

distribution field office organization and staffing policy

which have resulted in a very low (52 to 1) customer to
employee ratio (See Table 15). 
 A ratio of 300-500 customers

for each utility employee is generallyfound-I in most,-.,-,-...
-ec util-ities 
 dingm in developing countries
 

The inherent low customer density of rural distribution
 
systems and the resultant high capital and operating cost
 per customer make it imperative that WAPDA rationalize its

distribution staffing policy as it accelerates rural

electrification. The technical assistance and training

that will be provided under this project will make it

administratively feasible for WAPDA to conduct the studies,
draw on the experience of others and make rational changes

in its staffing and other related policies such as the use
of vehicles, location of offices and the use of radios
 
and computers.
 

3. Work Order Systems
 

Distinct Work Order Systems will be designed and
used under this project to implement Energy Loss Reduction
and Rural System Expansion activities. All modern electric

utilities use such Work Orders to manage both capital

investment and major maintenance activities. WAPDA already
uses them for a 
number of its distribution activities
 
including village electrification and distribution line
rehabilitation. Technical assistance will be provided
under component I of this project to improve existing

systems, and training will be provided under component 2
 
to introduce the changes.
 

It is estimated that'.130 Work Orders with an average value
of $250,000 each will be required to implement all energy
loss reduction activities of this project. Assuming
that the energy loss reduction activities will be distributed
equally among WAPDA's eight AEBs, each AEB will,be required

to design and implement an average of 16 energy loss

reduction Work Orders over a period of about five years.
Taking into account the size of the staff of each AEB, the
 
fact that a Work Order can be approved and executed as 
soon
as it is completed, and the amount of technical assistance
and training which will be provided under this project, the
design, approval, execution and general management of that
small a 
number of Work Orders is clearly feasible.
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The same is also true in the case of Rural Distribution
 
System Expansion Work Orders which, though larger in
 
number and value (159 work orders with an average value

of $635,000 -Rach .) and with a shorter implementation period
(3 3/4 years), are far easier and quicker to design and
 
to execute.
 

4. Comprehensive Training Program 

In-country training under this program is scheduled 
to start during the third quarter of the second year of 
the project to allow sufficient time to develop the new
 
program, phase out current training efforts, arrange for
 
additional training facilities, procure training aids, select
 
participants, and train teaching staff. That much lead time
 
plus the amount of training specific technical assistance
 
that will be provided under this project assures the
 
administrative feasibility of planned in-country training.
 

5. Summary
 

The organization and staffing improvements

contemplated under this project will parallel accepted

utility practices and, in fact, will advance initiatives
 
WAPDA is already considering. Most important is the fact
 
that WAPDA's management has identified many of the problems

this project will address and is determined to rationalize
 
and improve its operation. Project design is therefore
 
administratively relevant, feasible and sound.
 



C. Social Soundness Analysis
 

1. General
 

An A.I.D.-financed survey of the impact ofprevious

electrification efforts in twenty-five villages located in
 
five regions of the Punjab, Sind, and the Northwest Frontier
 
Province was undertaken by the Department of Anthropology
 
of the Quaid-i-Azam University of Islamabad during the last
 
six months of 1977 under the sponorship of WAPDA. The
 
study indicated clearly that electricity is a familiar and
 
desired service in the rural areas. Electricity is
 
compatible with existing village social patterns. With the
 
development of better access to service, increased energy
 
use and exposure to mass media will result, increasing
 
villagers' participation in the economic, political, and
 
social life of the nation. At the same time, the survey
 
revealed that existing electrical service io perceived by

the rural populace as technically inefficient, unreliable,
 
and hampered by logistical problems and an excess of
 
bureaucratic red tape. The Rural Electrification Project
 
will help to overcome these technical and institutional
 
difficulties and will increase the delivery of dependable

electrical service to rural areas.
 

2. Target Group Profiles
 

Four out of five of Pakistan's estimated 84
 
million people live in its 45,000 villages; a majority of
 
the population depend on agriculture for subsistence.
 
Eighty percent are illiterate. Nearly half are under age

fifteen. One village in four is electrified; even in
 
these villages, only one house of every four has electrical
 
connections and receives power only two to four hours per
 
day.
 

The basic unit of rural Pakistani society is the joint

family household built around a father and his sons, or a
 
group of brothers living and working together with their
 
wives and children. Men's and women's spheres of work
 
and life are sharply demarcated. Within most social groups,
 
hierarchy is strongly expressed. Households are linked
 
by kinship ties into lineages, which are key political
 
and economic units.
 

Rural communities vary according to agroclimatic conditions
 
and regional cultural patterns. Within the villages,
 
households and kin-groups are ranked in socio-economic
 
prestige hierarchies, and community cohesion is low.
 
Joint activities center around village mosques.
 



Within most rural villages, energy needs are supplied by
kerosene, firewood, and dried dung-cakes prepared by the
women and children of each household. Many tubewells for
agriculture are powered by diesel engines, as are sawmills
 
and other small industries.
 

3. Socio-Cultural Compatability
 

Respondents to the impact surveys were nearly
unanimous in their desire for village electrification.
Most existing electric connections in the studied villages
were domestic. 
In addition to lighting, seven out of
eight user households possessed electric fans. 
 Sixteen
percent owned T.V. sets, and an additional forty percent
planned to buy them soon. 
 Eleven percent of user
res;pondents owned tubewell-, 
sawmills, cotton gins or
other machinery. 
Communal uses of electricity included
lighting for schools, offices, and mosques. Loudspeakers
in mosques are 'used to surmon the faithfll to prayers and
for public announcements as well. 
 No negative impacts of
electrification were observed in the surrey.
 

4. Spread Effects from Rural Electcification
 

The benefits of electrification at the household
and community levels are evident. 
 Elect:icity users in
all income groupE reported greater satisfaction with their
lives than non-users. Relatively few reported income
increases directly attributable to electrification. This
 may be explained by the high percentage of domestic
connections and the relatively poor quali*ty of delivery of
electrical service under the existing system of rural

electrification.
 

Users of electricity have increased access to mass media,
especially to radio and television. 
 In the electrified
villages, thirty-one percent of non-user 
' reported
watching ( in shops or in other homes 
 ) one hour or more
per day. 
 In a society where literacy is low, broadcast
media can serve as highly important vehicles for change.
Rural electrification builds consciousne~s, increased
awareness, and stimulates participation in national and
local issues.
 

With continued and effective expansion of delivery of
electrical service to '
rural areas, demanc for electric
consumables such as 
fans, televisions, rtdios, irons,
and even refrigerators is likely to increase substantially.
 



Conversion of tuIewells from diesel to Electric should
lower costs while continuing to expand productivity in

agriculture, and more farmers should be able to purchase

and operate cheaper electric tubewells in the project

areas. Expansion of small-scale industries will be

facilitated by village electrification, thereby raising

rural productivity and providing additional employment.
 

5. Equity of Distribution of Project Benefitg
 

Equity of access to rural electrification is
most at issue between the relatively well-to-do and the
less well-off among village households. Larger farmers

and wealthier families have more contacts and influence
 
with officials and can obtain services tore easily.
The cumbersome bureaucratic requirement. associated with

applications for electric service are an important

factor inhibiting lower-income householC's from getting

electrical connections. Costs (includiig under-the
counter costs) were reported to be the rain reason why

eighty-five percent of those non-users vho had not
applied for service had not 
made the effort. The Rural
 
Electrification project will deal with this problem

through the creation of consumer servic- departments in
 
each sub-project area.
 

6. The Role of Women in the Project
 

As electricity is delivered mote efficiently and
 
more conveniently to homes and community facilities,

enhancement of the quality of life for rural women and

children will be an important consequence. Pakistani
 
women will benefit directly from the provision of

electricity for lighting and appliances and indirectly

from the expansion of electrified agricultural and
 
industrial equipment.
 

7. Summary
 

In view of the above analysis of the socio
cultural acceptability and impact of ruial electrification
 
in Pakistan, this project is deemed socially feasible
 
and sound.
 



D. Economic Analysis
 

1. Introduction
 

The project design team prepared a draft project paper
 
based on extensive and intensive data gathering and analysis. A
 
major contribution of that team was a comprehensive economic
 
analysis, which is basically reproduced in Annex 0. The economic
 
analysis presented in this text draws very heavily on that
 
analysis.
 

For those components subjected to typical economic analysis
 
(Energy Loss Reduction, Power Generation, and Rural System
 
Expansion), the design team found that highly favorable rates
 
of return were indicated, even when subjected to sensitivity
 
analysis. The rates of return were substantially above those
 
which were considered acceptable in recent IBRD and ADB energy
 
projects. Projected economic returns also were higher than the
 
opportunity cost of capital in Pakistan and compare most
 
favorably with A.I.D. projects in general.
 

Following the departure of the design team, additional data
 
were examined, some modifications in project design were made
 
(although the basic design and strategy are unchanged), and the
 
analysis was re-examined. The work undertaken since the team's
 
departure has validated its findings. In fact, because of some
 
of the design adjustments, an even more favorable overall rati
 
of return can be projected.
 

2. Methodology
 

a. Institutional Improvement and Distribution
 
Function Training Components
 

The activities of these two components are better
 
evaluated by use of qualitiative economic analysis rather than
 
the traditional quantitative analysis. To avoid unnecessary
 
subjective assumptions with regard to amounts and timing of
 
benefits, the qualitative approach has been used, and the
 
examples included herein show very positive results.
 

b. Distribution System Energy Loss Reduction
 
Component
 

This component, the objective of which is to reduce
 
technical (heat) lonses in WAPDA's expansive power distribution
 
system, will be implemented in two steps. The first will be the
 
development of a technical Energy Loss Reduction Program along
 
the lines of World Bank Research Project Report No. R633
 
entitled "Optimization of Electric Power Distribution System
 
Losses". Once the overall Energy Loss Reduction Program has been
 
developed by WAPDA and the project is approved by the GOP and
 
the Mission, the implementation of the component will begin.
 



Implementation will involve the actual location of elements
 
throughout WAPDA's distribution system (overloaded lines,
 
transformers, and so forth) that are caising high technical
 
(heat) energy losses, the preparation of estimates on a
 
prescribed Work Order format of how much it will coat to
 
replace the elements and the savings to be realized, and
 
finally the execution of approved Work Orders. The economical
 
fersibility of the component as a whole is assured by the
 
Work Order preparation procedures and aproval system that
 
will require each Work Order to have unlergone a benefit-coEt
 
analysis as a precondition for its approval by A.ID. Illus
trative calculations are found in Annex M. These calculations
 
demonstrate the range- and magnitude of savings that will be
 
possible depending on the physical characteristics of systev

elements that are causing the losses. The illustrative
 
calculations and the model Work Orders ased to estimate costs
 
are generally simplified. In practice, each Work Order is
 
likely to include a number of different energy loss reduction
 
activities. However, the benefits and c3sts for the composite
 
group of activities will be of the same magnitude as shown in
 
the illustrative calculations given in Annex M. The Work Orcer
 
analysis will be made on a comparatively "real time" basis, and
 
costs of activities and energy loss redictions will be calculated
 
on the basls of actual information available at that time.
 
Earlier studies by the project design t2am provided -nternal
 
economic rates of return of 70 percent For investments in energy
 
loss reduction (see Annex 0). Recent stidies of the Mission and
 
the World Bank indicate that benefit to cost ratios for energy
 
loss reduction investments in distribution line upgrading for
 
systems similar to WAPDA's will range from 5:1 to 15:1.
 

With the proposed program, it is expected that the working
 
level involvement of WAPDA's technical staff and their awareness
 
of progress and results will keep the program moving during the
 
life of the project and that the trainiig and experience will
 
result in these procedures becoming a permanent part of the
 
distribution organization working standards.
 

c. Power Generation Component
 

The Power Generation component is WAPDA's most
 
urgent requirement. Recently, records from the WAPDA Load
 
Despatching Office have been made available which document the
 
extent of daily load shedding from region to region. The
 
generation capability shortfall for the current fiscal year has
 
lasted over six months and has reached a peak of 750 MW. Load
 
shedding has been experienced for years and has, to some extent,
 
curtailed new industrial investments, 'i d load development in
 
general (very obvious when electrical service applications are
 
not acted on for a year or longer), and the overall economic
 
growth of the nation has been impeded die to lack of adequate
 
power service. WAPDA and Mission consul:ants in independent
 



studies have found the proposed Guddu Combined Cycle Gas
 
Turbine Plant to be the most economical power generation

facility. Also of great importance is the fact that gas

turbine installations can be placed into service in the
 
least amount of time.
 

The project design team analysis demonstrated that the
 
component was economically justified. Subsequent analysis
 
suggests that the benefits were probably understated. There
 
appears to be no question, therefore, that this comiponent

represents a cost-effective assistance intervention. At this
 
point, however, certain variables, essential to definitive
 
economic analysis, are not entirely in place -- e.g. quantity

and cost of fuel. For this and other reasons, WAPDA has agreed
 
to the following:
 

i. WAPDA will proceed as quickly as possible to
 
firm up additional required funding for Phase I (4 units of
 
100 MW and ancilliary equipment) and Phase II (heat recovery

boilers, turbine generators, and the like);
 

ii. WAPDA will provide source, cost, quantity and
 
quality information on the natural gas fuel contract; and,
 

iii. WAPDA, with technical assistance provided as
 
soon as possible under this project, will submit an updated

economic study of the overall Gas TurbiTe Generator Plant for
 
A.I.D. review and approval. The Mission will review and, if
 
justified, will approve the economic analysis and funding

arrangements for this component prior to authorization of
 
expenditure of project funds for commodity procurement and
 
construction of the facility.
 

d. Rural Distribution System Expansion Component
 

The Rural Distribution-System Eyxpasicn ccpcrint, vihich is 
part of the USG assistance package negotiated in August 1981,

will support the GOP's on-going rural electrification program

and plans for expansion. However, given the very serious
 
energy losses, the institutional weaknesses that have been
 
identified, the need for trainiiig of distribution function
 
employees, and the lack of an acceptable rural electrification
 
plan, WAPDA, the GOP and the Mission have agreed to defer
 
initiation of rural system expansion activitien under this
 
project until April 1985 or until the Guddu Gas Turbine units
 
are operational. In the interim, the focus of the project will
 
be on the development of the Rural Electrification Master Plan,

institutional improvement, training, the energy loss reduction
 
program and implementation of the Guddu Combined Cycle Power
 
Generation Project.
 



It is anticipated that initiation of distribution system expansion
can be undertaken in mid-1985 without further 
 exacerbating the
generation capacity shortfall. At that time, the AEB's will
 prepare Rural System Expansion and Connection Work Orders based
 on revised design and construction standards and economic and
social guidance provided by the National Rural Electrification

Master Plan that will have been completed by then. As indicated
in the Detailed Project Description Section of this paper, this
component will be implemented on a sub-project basis using a
Rural System Expansion Work Order system. The benefit-cost

analysis that will be required for each Work Order t6 be eligible
for A.I.D. financing will assure the economic feasibility of the
 
component as a whole.
 

Work Orders will be prepared and processed in a manner similar
to that described in the Energy System Loss Reduction component.
They will be reviewed and approved by the Mission when an
acceptable benefit-cost ratio has been demonstrated. Examples

of what might be included in Work Orders from different
provinces and a summary sheet, which indicates how the overall

expenditures for this component may develop, are included in
 
Annex M.
 

Guidelines in the Master Plan are expected to encourage priority
attention to the electrification of privately owned irrigation
tubewells, agro-industries, and other industrial/commercial

operations which make a meaningful contribution to the economy.
Selection of connections to be made will also take into account

the economic savings resulting from reduced imports of petroleum
products (kerosene, diesel, lube oil and lubricants) which are
displaced by use of electrical lighting and equipment. Specific
economic analyses for displacement of petroleum products were
made for sub-projects considered by the project design team in

March 1982 and are provided in Annex 0.
 

The delay in undertaking the Rural Distribution System Expansion

component and the focusing 
of new services to provide greater
saturation in "previously electrified villages", to industries
and tubewells, are 
expected to make the benefit-cost ratio for
the individual work orders and the overall project even more
attractive than those developed in the analysis found in Annex 0.
 

3. Project Benefits
 

a. Institutional Improvement arid Training
 

The benefits that will accrue 
to WAPDA and to the
 economy of Pakistan an a result of the Institutional Improvement

and Training components are likely to be oubstantial even if
difficult to quantify. The benefits will be demonstrated by
increases in the operating efficiency, increases in employee

productivity, and improvement in the quality of employee output.
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However, traditional analysis isnot appropriate because these
 
benefits are not marketed, do not have a price tag, accrue 
iraduallyi!over iti'lmhe, !and!r ~ifficul t:- :.ii:
to- chedule. ileverthe-,:°
seit ispossible to illustrate the nature and magnitude
 

9$, of these benefits by examining two illustrative examples. 

The first examyle deals with reducing the large number of
 
employees in the distribution area. (see Table 15 in the
 
Technical An~alyuisSection.) The distribution work force has 
bteengrowing-at -ai--average -of--al st-7'000- persons e ya 

___ 

over the past -averal years. Streamlining the present work 'forbe,
 
upgrading the skills of employees now on the payroll, and
 
ightenin hiring practices so that the rate of increase of
 
new dietribution function mplosea is reduced by half to
 
about 3,500 per year would result In substantial savings in 
the form of reduced budgets for salaries and benefits. This
 
savings would be in excess of Re 200 million per year by the
 
end of the 6-year project period (over $16 million at te
 
• 1.00 - Rs 12.16 rate of exchange on July 19, 1982).
Streamlining the vorkforce further so that the ratio of
 
number of customers served to number of Power Wing employees

is increased from 42 to 80 percent per consumer (hic h vuld
 

r
still be about one fourth cormparable ratios in other LDC)

would save approximately R 512 million (42 million equivalent)
 
per year. Reductions of this magnitude may not be achieved
 
during the life of this project. However, :this project should
 
roduce considerable savings in this area, thereby yielding

ressive benefits,
 

The second example deals with improvement In administrative 
practices. At present the distribution energy losses are due,
 
in part, to loose administrative controls. These losses are
 
estimated to be a minium of 6 percent of all energy sold,
 
giving a current loss ein sales revenues in excess of
eer]

R360 million (almost $30 m =equivalen.). Potential
 

savings then at the present level of energy sales io almost 
$ 5million for each 1 percent reduction in administrative 
losses. With the volume in power sales growing over 10 percent 
per year, savings resulting from improved administrative controls
 
will grow proportionately.
 

There are numerous other eenarims and combinations of possible

Sim£provements that demonstraWthat thee two components offer
 

abstanti otential for savings and that if only a small
 
portion of aheir total potential is realised, the benefits would 
outweigh by far the cost. The ipementation of the Institutional 
Improvement and Training oomponentslwill assist in bringing about 
basic changes of attitude of WAPDA's management and eployes 
over the long-term with regard to orlanizational efficiency. A 

*change of attitude and a polioy which would require ht t)atew
employees be literate and qualified are crucia if the Power Wing 

isto be ffic ent and .- utility org..an . responsive electric,t.on.
 



Perhaps the best conceptual measure of the benefits that will
 
result from these.two components is suggested by the consequences

of not undertaking them: energy losses will grow instead of
 
diminish; ceteris paribus, the cost per unit of euergy sold
 
will increase; each year, the nation's economy will lose the
 
equivalent of millions of dollars in revenues and wasted
 
resources.
 

b. Distribution System Energy Loss Reduction
 

The benefits of this component derive from the value
 
of the energy saved by decreasing the magnitude of energy loss
 
between the grid substation and the end user. This project

component will address only technical energy loss in the distribu
tion part of the power system. This is absolutely wasted energy

that escapes into the atmosphere as heat.
 

Should WAPDA obtain a loss reduction of 1 percent per year, the
 
value of energy saved over the 5--year implmentation period of caponent 3 
would exceed $ 95 million. The annual energy savings at the end 
of the project would exceed 640 KWh or the equivalent of a
 
122 MW power plant in continuous operation at a load factor of
 
60 percent. The return on investment -for this component is very

high. In many instances, the return on investment in this type

of activity during the first year would exceed 100 percent, and
 
these savings would occur annually without further investment
 
until system growth made upgrading a matter of economic necessity.

Annex M contains several "Energy Loss Reduction Calculations for
 
Illustrative Work Orders". The tablLs show for various distribution
 
lite improvement programs the KWH savings per year per dollar
 
invested in the power distribution system improvement. For any

situation providing savings of 20 KWH per year per dollar invested,

the entire investment is returned in the first year. The benefit
 
would be repeated for each succeeding year with essentially no
 
additional investment.
 

Additional benefits of this component will result from changes

of attitude by WAPDA's staff toward distribution system maintenance
 
and rehabilitation. Once the staff recognize the great value of
 
an energy loss reduction program, it ic expected that not only will
 
they maintain the rehabilitated system in order to continue realizing

these savings, but that they will spread the practice to further
 
reduce system losses and recover more of the energy now wasted.
 
This component is a good example of what appropriate technology

transfer and institutional development can bring in the form of
 
large savings.
 

c. Power Generation
 

The analysis of this componen will not be possibl,?

considering A.I.D. inputs alone. An integrated analysis will be
 
mdde considering the plant as a whole. Inputs to be provided by
 



WAPDA, Japan, the Asian Development Bank, the Islamic Development

Bank and others will be introduced into the cost side of the
 
analysis in the years they are scheduled to occur without respect
 
to source. WAPDA,'with assistance from its engineering consultants
 
and the Project Technical Assistance Team (TAT) will prepare for
 
Mission review and approval a firm financial plan, updated costs
 
and an economic analysis for the Guddu Combined Cycle Gas Turbine
 
Plant. Approval and authority to proceed with utilization of
 
project funds for commodity procurement for this component will
 
be provided to WAPDA by a Project Implementation Letter. The
 
co3mbined cycle plant, using indigenous natural gas 4s fuel, will
 
help meet the generation shortfall in the most expeditious way

possible. Thus, it will help mitigate the need for load shedding

and blackouts during peak load hours. There is little question


that the value of electric power is very high for those consumers
 
who reside or who have businesses in areas frequently subjected
 
to blackouts. Given a choice, these consumers are willing to pay
 
a much higher price for power during peak load hours to avoid
 
blackouts. The price these consumers would be willing to pay

exceeds that which they have to pay for substitute power if it
 
were available. The cost of substitute power (either kerosene
 
for lighting or diesel fuel for electricity and/or motive power)

is three to five times the price of WAPDA electric power.

Therefore, the benefit that will result from this component is
 
even higher than estimated by the project design team.
 

d. Rural Distribution System Expansion
 

As mentioned earlier, Rural Distribution System
 
Expansion will be carried out during the latter years of this
 
project -- beginning about April 1985, if planned generation
 
additions are made on schedule -- and the expansion work will
 
be developed and implemented in accordance with the National
 
Rural Electrification Master Plan. This Plan will be a joint

effort of WAPDA, its Pakistani consultants and the Project
 
TechnicalAssistanc. Team (TAT) and is based to a large extent
 
on the approach developed by the project design team (see the
 
Economic Analysis Annex 0, Attachment B). The project design
 
team found the internal economic rate of return (IERR) to be
 
23 percent for the base case situation and that the component
 
was economically justified in all sensitivity analysis case
 
studies. Those results were based on an implementation schedule
 
which began investments in project year one. Due to more recent
 
data from WAPDA, which demonstrate that present load shedding

has reached 750 MW (with projections for PFY 1983/84 now
 
reaching generation shortfalls of 912 MW), implementation of this
 
component will be delayed until April 1985 by which time additional
 
power generation capacity will be added to the system. This delay

of adding new services until there is a better chance that power

will be available during the critical evening hours plus utiliza
tion of the National Rural Electrification Master Plan which will
 
require any proposed system expansion to pass economic feasibility
 



screening similar to that employed by A.I.D. will result in
 
an even higher IERR for this component than was estimated by

the project design team.
 

This component will yield substantial benefits to rural
 
inhabitants in project areas. These benefits include an improved

standard of living, increased irrigation and agricultural

productivity, additional commercial activities, and an expansion

of agro-based industries. The most immediate benefit is improvel

lightiug. Based on the work of the project design team and sub
sequent design revisions, it is estimated that almost 190,000

rural families and community centers (mosques, schools, and the
 
like) and about 17,000 commercial establishments will s;w.tch

from kerosene lanterns to electric power for lighting as a

result of the project. The rural residentiil or commercial
 
consumer making the change to electricity will realize sizeable
 
savings in fuel costs. The cost of the equivalent of one
 
kilowatt-hour of lighting by kerosene lantern is estimated at

Rs 4.45 as compared with Rs 0.80 for one kilowatt-hour of
 
lighting with electricity. For the average rural electric
 
consumer (one household connection), this iepresents a savings

of about Rs 560 per year.For the average commercial establishment,

this savings will be about Rs 1000 per year, The switch to

electricity will result in an improved quality of life due to
 
a more versatile form of lighting and a much safer environment
 
with a marked reduction in fires.
 

Another benefit from changing to electricity will be increased
 
productivity from motive power installations. At present, the
 
most prevalent source of energy for motive power in project
 
areas, aside from draft animals, is diesel-powered engines.

Diesel engines are used in all types of commercial and industrial
 
activities and for irrigation tubewells where electricity is not

available. Diesel engines require a relatixely high initial
 
investment and are costly to maintain and expensive to operate

due to the high cost of diLiel fuel. On the other hand, electric
 
motors cost about 20 percent of the price of diesel engincs of
 
the same capacity, are relatively maintenance-free, alla roL.St
 
much less to operate. It is estimated that consumers switching

from diesel-driven equipment to electric motors will cut their
 
plant investment and their operation and maintenance ccst- by

two-thirds. It is projected that by the end
 
of the project, approximately 1,500 industrial concerns and
 
7,700 irrigation tubawell owners will install electric motors.

Such installations, whether being conversiois from diesel
 
engine driven pumps or new electric powerpu nps, will each
 
contribute to the improvement of Pakistan s economy.
 

Rural electrification will bring about larg- savings in fuel,

equipment and operation/maintenance costs for risLintial,

commercial, industrial and irrigation energy users. These savinrs
 
account for about 70 percent of the direct benefits realized from
 



this component. The benefits to the economy of Pakistan are
 
reflected in the'amounts of money thus saved by the rural
 
population, by the country's reduced expenditures of foreign

exchange on imported oil for kerosene, diesel and lube oil
 
and by utilization of power produced from indigenous forms of
 
energy such as hydropower, natural gas an. coal. The change
 
to indigenous fuels brings a large indirect benefit through
 
creation of many industries and employment opportunities. World
 
Bank literature correctly suggests that dLe to the:large but
 
unquantifiable social benefits of rural electrification,
 
projects with yields somewhat below the opportunity cost of
 
capital may still be worth undertaking. Tlis, however, is not
 
the case here since the direct economic bunefits provide yields

equal to or greater than the opportunity cost of capital.
 

Rural power consumers will be provided access to new products
 
and conveniences.The most important of these will be access to
 
electric fans which are locally manufactured and widely used
 
to ease the summer heat where electricity is available.
 
Refrigeration, television and other converiences will also be
 
accessible forthe first rime to many rural inhabitants once
 
the electric service is installed.
 

For the commercial, industrial and irrigation consumers,
 
availability of reliable electric power will provide an impetus
 
for change from traditional methods and tcchniques in areas
 
where the high cost of diesel has heretofcre inhibited
 
investments in tubewells, commerce and industries. With the
 
introduction of electricity, it is expectcd that many new
 
commercial activities will spring up and cxisiting ones will
 
improve and expand.
 

4. Conclusions
 

Based on the above analysis, the project is economically
 
feasible and should be undertaken. In fact, additional benefits,
 
not reflected in this analysis, will accrue to Pakistan's economy.
 

The analysis demonstrates that the Institutional Improvement
 
and Training components, which were not subjected to benefit
cost nor cost-effectiveness analyses, will yield relatively

high levels of tangible economic benefits. Accordingly, these
 
two components should be undertaken. They are sound and timely

interventions§ and they are essential and complementary to the
 
other A.I.D. assisted components. As note( by the project

design team, when the remaining three comronents were subjected
 
to benefit-cost and seasitivity analyses, tLey were found to 
yield "relatively high economic rates of return". The res ilts
 
of each analysis, including changes in ec(nomic returns when
 
subjected to sensitivity analysis, are sunnarized in the
 
following table:
 



Internal Economic'Rate of Return
 

Component Energy Loss 
 Power Rural Distribution

Condition Reduction Generation 'SystemExpansion
 

Base Analysis 70% 16% 23%
 
Costs Increase 20% 58% 11% 
 19%
 
Benefits Decrease 20% 55% 10% 17%
 
Costs Increase and 57% 
 11% 18%
 
Benefits Decrease 10%
 

WPADA management is responsive to the proposed activities which
 
would lead to improved planning, feasibility studies and the
 
general improvement of the level of power services. It can be
 
expected, therefore, that the new procedures and analytical

approaches introduced through this project will eventually

spread throughout WAPDA. The rcsulting wider and longer run
 
benefits, although not measureable, underscore the positive

impact of project activities.
 

'Technical staff of the ADB and IBRD fully concur with the
 
approach the project proposes with regard to work order planning

and implementation. A study recently commissioned by the IBRD,

"Energy Efficiency: Optimization of Electric Power Distribution
 
System Losses" - (Research Project No. R 633), verifies the results
 
of the Mission's calculations with regard to the very large returns
 
on investments which will result from upgrading distribution
 
conductors, transformers, and capacitors. The Bank is stressing

in each of its upcoming power projects the need to reduce
 
distribution losses and is very interested in seeing that
 
improvements are made in Pakistan's losses which were 31.3
 
percent of all generation during PFY 1980/81.
 

In summary, the economic analysis indicates that this project

is sound, economically advantageous, and justified.
 



E. Financial Analysis
 

1. General
 

This project will provide assistance to support

activities of the GOP/WAPDA's Rural Electrification Program.

The entire program over 
the six-year period is estimated
 
to cost $381,043,000. 
The GOP is expected to contribute
 
the equivalent of $136,Lo9,000 for the program to finance

locally procured commodities; in-country training costs

and the travel costs for U.S. long-term training; land

and construction costs; and salaries, rents, utilities,

and other operating expenses. The Asian Development

Bank is expected to provide $60,500,000 toward the foreign

exchange costs of Phase I of the Guddu Combined Cycle Gas
Turbine Power Generation Project. 
 A.I.D. will contribute
 
a total of $184,474,000 consisting of $169,474,000 under
this project and an additional $15,000,000 which has beenearmarked for this project in FY 1984 under the Agricultural

Commodities and Equipment Program (391-0468) to import

transformv A, meters, capacitors, and other equipment to
 
connect irrigation tubewell pumps and other rural
 
customers.
 

The project has oeen 
designed to support Pakistan's Rural

Electrification Program by assisting WAPDA's distribution

function in the areas of 
: institutional development;

human resources development; distribution system energy

loss reduction; 
and new rural electrification connections
 
along with distribution system expansion once connections
 
can be reliably served by WAPDA. 
By assisting in the first

three areas, A.I.D. will be supporting COP needs and

efforts which are essentially unsupported by other donors.

As mentioned previously, other donors are, however,

providing funds to WAPDA for its rural electrification

expansion program, but no other donor is also providing

institutional support strengtl
to ,n the expansion program.

In addition, A.I.D. will provide about $52,000,000 toward

the financing of Phase I of the Cuddu Combined CyclePower Generation Facility which, as mentioned above, will 
be co-financed by the AI)B. 

Four summary tables are provide(] on the following pages
Table 16 sunimarizes project costs by fiscal year and source
of funding; Table 17 describes project costs by expensecategory and source of funding; Thbl e 18 .depic t project
costs by project component, expense category, and source offunding; and Table 19 provides A.I.1). funding by foreign
exchange and local costs. Additional data are provided in
the Financial Analygis Annex (Annex Q).
 



TABLE 16 

SUMMARY OFPROJECT COSTS&/ 
BY FISCAL YEAR AND SOURCE OF FUNDING 

(In~0p 

Suce of Funding 
 FiscalYear
 

1982 1983-
 .1 11 8 --- --J 8 - -"-T t l 
1./ 

a. Loan 
 - VOC-
8,000 	

504 23,000 37,000 1200
b. Grant 
 23,000  4,000 8,000 43000
 

2 ,
U.S. OwnedRupees e 
 8o488 29131 
 1,855 2,000 
 14,474
 

3.GOP'.E ! 
 1,913 86,338 33,267 
 6,031 8,520 
 136,069
 

4.ADB ..-
 60,500 
 - "....- 60,500
 

Total 
 9,913 205,326 609398 
 34,886 . 55,520 366,043 

I Project costs are defined as anticipated sub-obligations or
comitments of funding through e8.$ PIOs, contracts, or

purchase orders.
b/Does not include $15 
million earmarked under the Agricultural
Commodities and Equipment Project(391.0468)in FY 1984 to import traqsformers,
capacitors, meters and other equipment to connect irrigation tubewell
pumps and other rural customers under this project.
:lIncludes $25 million for Phase I of the Gudo1u Combined Cycle Gas Turbine

Power Generation Project.

Represents funds to be used for Phase I of the Guddu Combined Cycle
Gas Turbine Power Generation Project.
* Expressed as dollar equivalents at the exchange rate of

US $1.O0uRs 12.16 as of 7/19/82.
/ 	Includes the equivalent of $86.5 million for Phase I of the Guddu
Combined Cycle Gas Turbine Power Generation Projebt.
j/ Represents the balance of the foreign exchange costs of Phase I of theGuddu Combined Cycle Gas Turbine Power Generation Project.
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TABLE 17 

SUMRY 'OF PROJECT COSTS.!/ 

BY EXPENSE CATEGORY AND SOURCE~ OF FUNDING 

(In $ 000) 

A.1.D.ifer of Pro] et MinaihsLExpens Category IPAID hlanc .1 o/ OhreLire/ 

1. 	Tuchnal AukaJtitarwe 
a. 	ShurL-Term - 2,544 2,544 952 -

-b--Long-Term....... ....
7 	 ...-- 12,225- 1,2--;8
2. Training
 

It. Ln-Trm 	 58 35 

b. In-Country5,4 

3. 	 Couod itiu 

a. 	 Vehliclesa- 268 268 . 

b. Other 	 55.325 19,334 74,659 97 20,792 60,500
 

4.Other Costsa
 

a. onstruCLiun 	 - 3,172 77,769 
b. op~erating4 Couts - - -	 19,263- -
c. PAR fi 	 46,493 - 46,493 - - 

Sub-Total 	 101,818 
 39,091 140,909 13,178 1123,699 60,500
 

Cuntingency (102) 10,1II 3,909 14,091 1.295 12,370 -

TOTAL 	 112.0 43.600 155,000 14,474 136,069 60,500 

2/ 	 PruJsiet .luti. aru dufined ah anticipated sub-obligations or cormitmento 
of funding thruuiKh Pious contracta or purchase orders. 

_/ 	 Inflation factors of 10% and 20%, uiunpuinded uintiully. have been applied. to
dollar and rupee cowtv, rubpectivaly. 

/ 	1te4 not include $15 million earmarked under the AKrylclural Coamidittee and 
kq..Ipamnt IPruject (391-046h) to Import triinaormimra, upAvJtoru, Muterl and 
othur equipmeltt to connect irrigation tubewell pump. and uther rural 
ciObttmerg under thlm prujects 

d/ 	 Expreimud as dollar oqulvalents at the nxchAnge rate of U.S. $1.00 - Hsi 12.16 
a of 7/19/2. 

/ 	TheliADD iR expected to provide $60.5 million to cover the balance of tho
 
foreign xInlaonge cot of Phase I P, the Cuddu Combined Cycle Gas Turbie 
Power Ceneration Project. 

f/ 	 Panymnt uider )'xnmd Amnont Ruabu.rsomnt Sy..a. for ILnurgy Loom Ruduction
and Kural Vystam Lxpanalun compooentu. 
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TABLE 18 

SUMkR~ OFPROJECT COSTS -1 
-~BY PROJECT CONPO N1Tj_ ENSE~ C!ATEGORY, AN OU 

n~'uRn; OF FUNDING 

(in$000) ' 

' A..). bulIARSE/rruJe©CLI~umple.,ii 1 Ut 
t ''' 

* l er-

it :u , 'eo 
Ttl Rupteesa;ao.Pp norm 

5 ,:
 

I: 
i'47
5 ,47
: :I3,448cl I Ih vi~Cituod 

*1uWC
b.Tralling ....:+ 0 
: 

......
-449':- '5 47 587449 344.:............* 139 -

5Jt 0I h s r'-, d N : a2 815 2 8 15 : ' 22 : - : : 

9 
 11
 

-bltuc 
 5.075 05:b b.Traiing ,1
IcOt..om er 3.540 3,540 1,321 5,875:9,M 11I - :1,172 : -9,1,1727i8- 38.: 22:: 3 
ii .I. . *-Z- * - . o.. .. 2&LbT , 974J.... . ' ' 9-.77. . 431 I 9.-60 

keuc I i 

A LTir fl 1,240 1,240 J 5 0 a 

Ab.TraIgatIg A - 122: 122 : 27: 1~.289 so7,923 9,232 a 22 1,28?:a, 462LL!1*uw-u S 84814.Po1-Tr 
 D34.6J2- 9.7 -* 9-SEit 1~ 89 735 

: :A; anM,--:- :
i fun * ' °r: : 1 : 2 : ' AI 
1+;: aHuu..ll 1i,590 1.:90

5,.Inu~ 45ra- 455 
Lie 

~dtJe~~usb g~' 4 5 5 -5 
28 : , -, . 4 3,933 :4 5 4 5 ' ' - '74 7..2 7..60 500 

.. 
 4 
 ............
1 1M 7 " 

IE I Lt Io ,, 

A1aiu.a,,g 
 :3,/ 28 :1 1,017 92: - : ,Jh.Truinin - 3381: :c 89 :LCumdti.t I : 
g...lloIor'll 8.8 :7.693

3 3 ..6 0 1 - ....: 16.274 :,6: 32 15.Jd3 :,.-

2.1 ! l L(19 1-1 5083 *-0.-- A 21 - 7n A

Con:I?9 93 d :1.4 . 
Cun~inM-,wyC'pZ) I 

8 
, .6 V e160, 500ThT~ 3g91.9 

: 

0.53 2370;
GI1btN TOTAL, 112.000 143,000 55.000 U444- 6O9~05{ 

n/ PruJiucr 
Cots are dvrjnsd a.anticlAstc'd &u-bitions or rommitmentuif funding through Plos, contracts or purce. order,

k/ Inflation fioctor of 30% and 20%, compounded annualy, have been appliedto c.olar and ruput coate* reapocelvely, 
V/ Weeo no't Incli'd, $15 million earmarked'under the Agricultural WornedIcleeand Equipment Projvct (391-0468) to import tranuformara, capaciturs,
muturio and otlhur equipmunt to connect Irrigation tubawell Isuupsa*Id
oIther riora1 culstomers under this project.++i+++:+ 'f - +...... . . . . . ++e I
. .+ : 5*+. p . v l +Al'F/preauied ++ + + + + + + +++:+fan dollar 414ui1valitnta at the exchmnge ratio of U.93, 

+ ++ + :1.00 1 As 32.1
a.of 7/19/82.
 
/Thu ADB Lu, expucted 
 to provide $60.5 million to cover the,blulanctJ of t11e
(ora1gn dogclanAu C01sta of Phae I of the Cuddu Cambined

5,.ower 
 Genhration Project. Cycle CAv Turblie 



TABLE 19 

SUMMARY OF A.I.D. FUNDING 

BY FOREIGN EXCHANGE (FX) AND LOCAL COSTS (LC) 

(In$000)
 
Life of Project Funding
 

-
A.I.D. DOLLARS b / U.S. /
 

xpense Category a/ Loan Grant Rupees
 

FX LC FX LC (LC) TOTAL
 

L.Technical 

Assistance 

a.Short-Term - - 2,544 - 952 3,496 

b.Long-Term - - 12,225 - 7,381 19,606 

!.U.S. Training 

a.Short-Term - - 3,899 - 1,518 5,417 

b.Long-Term - - 821 - 58 879 

I.Commodities 

a.Vehicles - - 268 - - 268 

b.Other 55,325 - 19,334 - 97 121,249 

..Other Costs
 

a.Constrtction .- 3,172 3,172
 

b.FAR d/ - 46,493 - - 

Sub-Total 55,325 46,493 39,091 - 13,178 154,087
 

Contingency(10%) 5,533 4,649 3,909 - 1,295 15,409
 

TOTAL 60,858 51,142 43,000 - 14,474 169,496 

a/ Inflation factors of 10% and 20%, compounded annually, have been
 
applied to dollar and rupee costs, respectively.
 

b/ Does not include $15 million earmarked under the Agricultural Commodities
 
and Equipment Project (391-0468) to import transformers, capacitors,
 
meters and other equipment to connect irrigation tubewell pumps and other
 
rural customers under this project.
 

c/ Expressed as dollar equivalents at the exchange rate of U.S. $1.00 - Rs 12.16 
as of 7/19/82. 

A/ Payments under Fixed Amount Reimbursement System for Energy Loss Reduction 
and Rural System Expansion components. 



Project costs are defined as anticipated sub-obligations
 
or commitments of funding through, e.g., PIOs, contracts,
 
or purchase orders. Inflation was calculated on the basis
 
of 10 percent per year for foreign exchange costs and 20
 
percent per year for local costs, all compounded annually.

A contingency factor of 10 percent was applied to all costs.
 
Rupees, where shown, are expressed as dollar equivalents
 
at the exchange rate of U.S. $1.00=Rs 12.16 as of July 18,
 
1982.
 

2. Summary Cost Estimates and Financial Plan
 

a. A.I.D. Contribution
 

The A.I.D. contribution will be provided from
 
three different sources of funding : (1) $155,000,000 in ESF
 
grant and loan funds which will be obligated under this
 
-project; (2) $15,000,000 in ESF loan funds which has been
 
earmarked under the Agricultural Commodities and Equipment

Program(391-0468) in FY 1984 for this project; and
 
(3) Rs 176,000,000 (or the equivalent of $14,474,000) in
 
U.S. owned rupees which will be obligated under this project.

The proposed obligation schedule for ESF dollar funds under
 
this project is as follows : FY 1982 = $8,000,000 grant;

FY 1983 = $50,000,000 consisting of $27,000,000 loan and
 
$23,000,000 grant; FY 1984 = $25,000,000 loan; FY 1985 =
 
$27,000,000 consisting of $23,000,000 loan and $4,000,000
 
grant; and FY 1986 = $45,000,000 consisting of $37,000,000
 
loan and $8,000,000 grant. The total A.I.D. dollar
 
contribution, including funds to be provided under this
 
project ($155,000,000) and under the Agricultural Commodities
 
and Equipment Program ($15,000,000) represents 44.6 percent
 
of the total costs of the program.
 

The allocation of U.S. owned rupees, which constitute 3.8
 
percent of total program costs, is shown by fiscal year in'
 
Table 16. No rupees will be obligated in FY 1982. Future
 
yearly obligations will depend on the availability of funds
 
for this purpose, which may be derived from Mondale rupees,

U.S. appropriated rupees, counterpart funds, or some
 
combination of these or other sources. It may be that in the
 
out-years, additional dollars from the Project Reserve will
 
be used to finance some of those local costs now programmed to
 
be funded from rupee sources. The total A.I.D. dollar and
 
rupee contribution to the proposed program represents about
 
48.4 percent of the total cost.
 

The A.I.D. dollar grant will finance exclusively foreign
 
exchange costs under the project. Of the $43,000,000 grant,

50.1 percent will be spent on vehicles and other commodities,
 
37.8 percent on expatriate short and long-term technical
 
assistance, and 12.1 percent for U.S. short-term and long-term
 



The A.I.D. dollar loan of $112,000,000 will be
training. 

used to finance both foreign exchange and local costs under
 

the project; $60,858,000 or 54.3 percent will be used to
 

purchase commodities in the U.S. (as will all of the
 

$15,000,000 to be provided under the Agricultural Commoditi.8
 

and Equipment Program) while the remaining $51,142,000 or
 

45.7 percent will be used to reimburse the GOP under the
 

Fixed Amount Reimbursement (FAR) System for work orders
 

carried out under the Energy Loss Reduction component
 
($14,666,000) and the Rural System Expansion Program
 
($36,476,000). Loan funds used to finance local costs will
 

be disbursed in U.S. dollars in order to maximize the balance
 

of payments impact of this program in accordance with the
 

overall objectives of the renewed USG-GOP economic and
 
A FAA Section 612(b)
development assistance program. 


certification has been signed by the USAID/Pakistan Mission
 

Director and is included in Annex C.
 

Allocations for the rupee component of the project are as
 

: 63.3 percent for the local costs associated with
follows 

expatriate consultants and the salaries of local consultants;
 

24.0 percent for the construction of the distribution function
 

training facility, which includes the cost of local A&E
 

services; 12.0 percent for travel and local costs associated
 

with both short-term and long-term training in the U.S.; and
 

0.7 percent for locally-procured commodities. A.I.D. will
 

finance the international travel costs for all parttcipants
 

attending training programs of one year or less in duration.
 

A participant training travel waiver, which exempts the GOP
 

from having to cover these costs, has been signed by the
 

USAID/Pakistan Mission Director and is included in Annex J.
 

Allocation of the total A.I.D. dollar and rupee contribution
 

(including the $15,000,000 to be provided under the
 

Agricultural Commodities and Equipment Program) by expense
 
follows : 52.9 percent for commodities;
category is as 


29.6 percent for construction and FAR payments; 13.8 percent
 

for technical assistance; and 3.7 percent for training.
 

Allocation of the total A.I.D. dollar and rupee contribution
 

(including the $15,000,000 to be provided under the
 

Agricultural Commodities and Equipment Program) by project
 
: 39.1 percent for Rural System
component is as follows 


Expansion; 28.2 percent for Power Generation; 14.8 percent
 

for Energy Loss Reduction; 10.2 percent for Distribution
 

Training; and 7.7 percent for Institutiortal Improvement.
 

For the total program, including the A.I.D., GOP, and ADB
 
follows
contributions, the allocations by component are as 


52.2 percent for Power Generation; 26.1 percent for Rural
 

System Expansion; 9.3 percent for Energy Loss Reduction;
 

7.6 percent for Distribution Training; and 4.8 percent for
 

Institutional Improvement.
 



b. GOP Contribution
 

The GOP will provide the equivalent of
 
$136,069,000 or 35.7 percent of the total program costs
 
over a period of six years. The GOP allocation by expense
 
category is as follows: 78.4 percent for salaries, rent,

utilities and other operating costs, land, and the
 
construction of model warehouses and model customer service
 
centers; 16.8 percent for the purchase of local copmodicies;

and 4.8 percent for in-country training and the travel
 
costs associated with long-term U.S. training.
 

c. ADB Contribution
 

The ADB is expected to provide $60,500,000 in
 
FY 1983 toward the foreign exchange costs of Phase I of the
 
Guddu Combined Cycle Gas Turbine facility. This amount
 
represencs 53.8 percent of the total foreign exchange costs
 
of Phase I, 30.4 percent of the total costs of Phase I, and
 
15.9 percent of the total costs of the entire six-year
 
program.
 



---
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Environment Assessment 

~ 2i2~' 1. Overview 

The 1978 Rural Electrification Proj ect Paper contained 

ain-depth-Env-ironmental Assessment (EA) which remains 



applicable to the proposed activities under this project.

Howe a revisionof theEA is required at this'time'due 

tol the inclusion of a'gas turbine component inthe pew project. 

The following EA of this Rural Electrification proj sot is' 
$7" based on the following guidelines: A.J.D.'s'EW4ironmental-Procedures(Reaulation-72l6rl. s-TD;uEnXvrb manta~i 

lines Manua1;.- he Environmental Assessment of USAID/Fakdistan's

IBM ion Pro-eta e anditheEnvion.. 

*mental ro le orthe Islamia e ublie of Pakistan (prepareed

by the University O1 Arizona). The latter document Is still
 

-in draft form- but nevertheless cntains excellent' reference
material and information which has been useful in preparing

this revised EA.

2.Environmental Assessment of 1978
 

The 1978 Environmental Assessment is included InAnnex L.
 
Abrief description follows.
 

a. Description of the Prolect Area
 

,The 
 pro ased Rural Electrification Project will be
 
implemented in all foir provinces of Pakistan :Pun ab, Sind, 

Balchstnand Northwest Province These 
' 

-Frontier -(NWFPI.. 

poicsroughly correspond to three distinct geographic

regions. The Indus Plains (Sind and Pubjab Provinces)consist 

-

of sand, silt and clay Alluviums hundreds to thousands of feet
 
thick, overlying old sedimentary rocks. The upper Indus pli

corresponds to Punjab province, and the lower Indus pain
-the 


is roughly congruent with Bind. Within Pakistan, the former
 
a, 7 

- region is extremely fertile and cultivated. It supports a
 
dense population. 


.4-. ...... ...'44a ,7 5 ' a' 


a, ,'The lower Indus plain, by contrast, consists of a single,
 
narrow flood plain, surrounded by or the most part, sandy

soil. *To the west, the river vally is bounded by the central
 
mountain rangeol to the east, the vast Thar Desert rp~oaches
 
to within a few kilometerv of the old flood plain. Te land is
 
low-lying and often flooded or swampy.
 

b. General Characteristics
 

The 1978 EA provided a thorough description of the
 
- climatic, demographic and agricultural features of Pakistan.
 

No further discussion of these features isrequired.(Ses Annex L.)
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c. Discussion of Environmental Impacts
 

i4 The 1978 EA focused primarily on
. DrcImacts: 


environmenta impcscaused by the installation of transmission
 
lines, erection of poles, and construction of foundations for
 
poles requiring about 20 feet right of way,
 

ii. Indirect Impacts: Electrification of a rural area
has the potential o increase development significantly through 
increased agricultural and industrial activity. lncreased 

ouoing, services, and infrastructure facilities. The 1978 EA
 
provided several development alternatives, including a "low
 
development" and a "high development" profile.
 

d. Conclusion of the 1978 EA
 

The environmental impacts identified in the EA were
 
found to be. acceptable. It was concluded that the risk of an
 
unacceptable level of adverse environmental impact was minimal
 
because the areas to be electrified were capable of sustaining
 
increased development based on their sui ability criteria.
 

The..EA recommnended that the suitability crteiusdt
 
select areas to be. electrified under te proj ect shoul.d empha
size agricultural and agro-industrial potential, availability
 
of power from arid stations, population dersity, and the 
availability ofrural infrastructure such as roads. Areas
 
that met these criteria were considered to be man-modified
 
environments on which rural electrification would have little
 
negativt impact. In areas and zones of pronounced seismic
 
.activity, particularly Baluchistan and NWFP, the system 
designers were to take into account the effect of seismic 
factors. 

3. Gas Turbines
 

The proposed project envisages the iiistallation of a gas
 
turbine power station wi~h power-generation capacity of 400 141.
 
The power plant will be composed of a fuel-forwarding system,
 

gas turbines and auxiliary control 
systems. The
 

las pipe'.in,
fual-forwarding system is composed of local, gas handling, gan
 
pumping and fire protection equipmont. A lube oil control system
 
and fire protection equipment would also be~ required.
 

For an output of 323.6 MW, the turbines will require ,an inflow'
 
of 5.6 mi~ion cft/hour, or 134 million cfi./day. The gas supply'
 
will come from the Mari gas fields, which can produce about
 
200 million aft/day. Almost 75 percent of gas available from
 
the Mari fields will be consumeod by the 40t MW gas turbines. 

The turbines will eject almost one hundred percent of the
 
injected gas at a temperature of 970*P. By providing heat
 

http:pipe'.in
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recovery steam generators, the exhaust temperature can be
 
reduced to about 300*F, thereby reducing the levels of thermal
 
pollution in the.heerby atmosphere.
 

4. Summary of Environmental Impacts
 

The project will essentially service rural agricultural
 
areas which may be viewed as ecosystems significantly modified
 
by man. The following discussion describes the environmental
 

from
impacts likely to occur f the propsed RE project:
 

~a.IDirect.Imps.
 

Transmission lines will require a twenty foot right

of way. However, the right of way does not preclude continued
 
use of this land for agriculture. Efforts will be taken to
 
minimize soil erosion during construction of towers on the
 
right of way.
 

Sensitive natural areas such as river beds, marshes, mountai
nous areas, and the like, which would require extensive and
 
costly support structures and additional machinery for
 
installation, will be excluded from rural electrification
 
development under this project.
 

Installation of poles will necessarily require a small
 
disturbance of soil with a localized and temporary impact.

Some removal of trees along the narrow right-of-way may be
 
necessary. Small amounts of grasses or bushes may be removed
 
during pole installation. Disturbance of wildlife habitats
 
except for small amounts of tree pruming and removal is
 
expected to be temporary and minimal. Construction, operations,

and maintenance of the rural electrification project will have
 
direct effects on the economy of the area served as well as
 
on the country as a whole.
 

As stated above, the gas turbines will consume 134 million cft/

day of gas from the Mari fields, which can produce about 200
 
million cft/day. The Govqrnment of Pakistan is concerned about
 
the large amount of gas being used for power generation. It is
 
taking steps to revise prices toward international prices and
 
is undertaking studies to determine the most economic use of
 
Pakistan's natural gas resources.
 

The turbine will consume 5.6 million cft/hr. of gas. Almost
 
100 percent of this will be exhausted at about 9700F.. This
 
extremely high temperature will be r..educed to approximately

300*F by heat recovery steam generators. It will be necessary
 
to reduce thermal pollution of the condenser cooling water
 
required for the heat recover section of the plant. Use of
 
cooling towers will prevent thermal pollution of surface or
 
ground water supplies. The exhaust gases will be in the form
 



of hydro-carbons, steam, nitrogen oxides, and ~carbon dioxide. 
The emissions are expected to cause some pollution in the air 
around the power station site. Therefore, emission sources 
should be controlled to provide the ambient air quality 
necessary for maintaining the health and well-being of the 
people located near the installation. 

The turbines will produce powerful sound waves which, if not 
controlled, will have an adverse impact on humans as well as 
on flora and fauna in the adjacent area, The internationally
accepted noise level at a distance of 120 m varies from.60 

~to90db. _db .The itender.specificationswill-provide- tlt . . 
these limits are not to be exceeded. 

b. Indirect Impact s
 

Electrification of a rural area has the potential to
 
increase development significantly through increased agricul
tural and industrial activity. Agriculture will most likely be
 
affected positively by the installation of electrically
operated tubewells. This increase in tubewells may modify the
 
environment somewhat in currently irrigated areas. In those
 
areas with significant amounts of canal irrigation and a small
 
number of tubewells, increased installation of tubewells will
 
assist in the control of water-logging and in the reduction of
 
salinity problems. Industrial pollution will be expected to
 
decrease as a result of diminished use of diesel fuel due to
 
the availability of electric power.
 

The project could have some impact on fertility trends in the
 
project area. Although not certain, the effect, if any, would
 
probably be to reduce fertility, Mortality, particularly infant
 
mortality, may decrease to the extent that increased connections
 
would contribute to improved health care conditions and
 
facilities. Public heelth and education facilities will be favorably

affected under the project. Health centers will be able to
 
provide patient care in the evenings and may purchase special

equipment e.g., refrigerators and heating devices.
 

Negative impacts of electrification on wildlife resources and
 
forested areas may be caused by increased development activities.
 
This negative impact, however, is a localized and short-term
 
phenomenon. In the long-term, rural electrification may be
 
expected to promote the conservation of forests and wildlife
 
in remote areas by encouraging population concentration in
 
existing settled areas.
 

In general, the economic and development impact is expected to
 
be beneficial, while environmental impacts should be minimal
 
and acceptable.
 

- -: 
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5._Irreersibl and Irretrievable CoMntinets of-Resources
 

The 	structuies *of the rural electrification program are
 
expected to require significant resource commitments. Steel,
 
aluminum, and copper required for poles and cables will be
 
consumed on a large scale. In addition, almost 75 percent of
 
the gas available from the Mari fields will be consumed by the
 
gas turbine .station. Resource conservation strategies will be
 
pursued in the development of the GOP powev production program.
 

6. Alternatives to the. Proposed Project
 

*a. 	No Project
 

This alternative is considered unacceptable as this
 
* 	 implies continued consumption of other fuel sources and little
 

potential for improving social and economic levels of living
 
in Pakistan's rural areas. Without rural electrification,
 
desirable levels of growth in these rural areas could not be
 
achieved. Living standards may actually begin to decline as
 
local economies suffer from continuing underdevelopment and
 
neglect.
 

b. Increased Use of Other Resources
 

Electrical power is more cost-effective for lighting,
 
heating and moLive power than the existing alternatives of
 
gas, kerosene lanterns, candles, fuelwood, petroleum products,
 
and animal power. Increased or even continued current use
 
levels of these energy sources would bring about environmental
 
impacts less acceptable than the impacls identified with
 
rural electrification. Deforestation will increase to a level
 
.ore severe than at present if fuelwood consumption is not
 
brought into balance with supply. This project will assist in
 
preserving forest growth.
 

c. Exploration of Renewable Energy.Rsources
 

The GOP is making efforts to exploit renewable energy
 
resources, but progress appears slow. Even if major advances
 
are made in the renewable resources field, the nation's
 
dependence on power will necessitate expansion of non-renewable
 
and conventional energy production. Moreovor, exploration
 
activities in development of renewable energy resources, while
 
eminently desirable, would make little or no contribution to
 
the sh6rt-term power demand-supply gap, to which part of this
 
project is addressed.
 

7. Coneolusion
 

The environmental impacts of the proposed rural electri
fication project are considered acceptable
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If, prior to the Project Assistance Completion
 
Date (PACD) established by A.I.D. for this
 
Project as it may be from time to time
 
amended, it is determined that the prohibited
 
activity is occurring in an area which has
 
benefited from this Project and the prohibited

activity is not eliminated within a period of
 
time to be agreed upon by the United States
 
Government and the GOP, the GOP shall
 
reimburse A.I.D. for all assistance that the
 
GOP has received from A.I.D. under this
 
Project, which has resulted in direct benefits
 
to that area in which the prohibited activity
 
is occurring. Such reimbursement shall be
 
treated as a refund under the relevant
 
provisions of the Project Agreement.
 



Guddu Combined Cycle Gas Turbine Facility establishing the
 
Facility's technical and economic feasibility has been
 
prepared.
 

c. Except as A.I.D. may otherwise agree in writing,

prior to the disbursement under this project or to the
 
issuance by A.I.D. of documentation pursuant to which
 
disbursement will be made for commodities or construction
 
under Power Generation component of this project, the Borrower/

Grantee, acting through WAPDA, shall furnish to A.I.D. in form
 
and substance satisfactory to A.I.D., evidence that: 
(1) adequate

and appropriately scheduled financing for Phase I of the Guddu
 
Combined Cycle Gas Turbine Facility has been secured; and,

(2) formal procedures are in progress to arrange adequate and
 
appropriately scheduled financing for Phase II of the Guddu
 
Combined Cycle Gas Turbine Facility.
 

3.Conditions Precedent to Disbursement for Fixed
 
Amount Reimbursement of System Expansion Work
 
Orders under the Rural Distribution System

Expansion Component
 

Except as A.I.D. may otherwise agree in writing,

prior to the disbursement under this project or to the
 
issuance by A.I.D. of documentation pursuant to which
 
disbursement will be made for fixed amount reimbursement
 
(FAR) of System Expansion Work Orders under the Rural
 
Distribution System Expansion component of this project,

the Borrower/Grantee acting through WAPDA, shall furnish
 
to A.I.D. in form and substance satisfactory to A.I.D.,

evidence that: (a) a ccuqrehensive National Rural Electrification 
Master Plan has been developed and is being implemented

according to schedule; (b) execution of plans for additional
 
power generation capacity is proceeding satisfactorily; and,

(c) an economically feasible and administratively sound

System Expansion Work Order Design and Management System

consistent with the Master Plan has been developed based on
 
accurate data.
 

4. Conditions Precedent to Disbursement for Fixed
 
Amount Reimbursement for Work under Energy Loss
 
Reduction Component
 

Except as A.I.D. may otherwise agree in writing,

prior to the disbursement under this project or to the
 
issuance by A.I.D. of documentation pursuant to which
 
disbursement will be made for fixed amount reimbursement
 
(FAR) for work under the Energy Loss Reduption component

of this project, the Borrower/Grantee, acting through WAPDA,

shall furnish to A.I.D. in form and substance satisfactory to

A.I.D., evidence that an economically feasible and adminis
tratively sound Rehabilitation Work Order Design and
 
Management System has been developed based on accurate data.
 



5. Conditions Precedent to Disbursement for the New
 
Comprehensive Training Program for Distribution
 
Function Personnel of WAPDA under Distribution
 
Function Training Component
 

Except as A.I.D. may otherwise agree in writing,

prior to the disbursement under this project or to the
 
issuance by A.I.D. of documentation pursuant to which
 
disbursement will be made for the New Comprehensive Training

Program under the Distribution Function Training component

of this project, the Borrower/Grantee, acting through WAPDA,

shall furnish to A.I.D., in form and substance satisfactory

to A.I.D., 
evidence that a feasible and effective New
 
Comprehensive Training Program for distribution function
 
personnel of WAPDA has been developed.
 

6. Conditions Precedent to Design and/or Construction
 
of a Central Distribution Function Training

institute under the Distribution Function Training

Component
 

a. Except as A.I.D. may otherwise agree in writing,

prior to the disbursement of funds by A.I.D. or to the issuance
 
by A.I.D. of documentation pursuant to which disbursement will
 
be made for architectural and engineering services to review
 
the site of the construction of a Central Di;;tribution Function

Training Institute under the Distribution Function Training

component of this project, the Borrower/Grantee acting through

WAPDA, shall identify a proposed site for the Training Institute
 
acceptable to A.I.D.; and,
 

b. Except as A.I.D. may otherwise agree in writing,

prior to the disbursement of funds by A.I.D. or to the issuance
 
by A.I.D. of documentation pursuant to which disbursement will

be made for architectural and engineering services with respect

to such Training Institute, other than site investigations,

the Borrower/Grantee acting through WAPDA, shall establish its
 
right, in form and substance satisfactory to A.I.D., to
 
ownership or adequate and sufficient use of occupancy of the
 
proposed land site for the Training Institute.
 

B. Covenants
 

1. The Borrower/Grantee, acting through WAPDA, shall
 
make every reasonable effort to require that each person

trained under this Project works in electric utility,

electricity distribution, and/or rural electrification
 
activities in Pakistan for not less than three times the
 
length of time of his or her training program provided,

however, that in no event shall the individual be allowed to work
 
for less than one year nor be required to work for more than
 
five years from the date of the individual's completion of
 
training.
 



2. The Borrower/Grantee shall furnish to A.I.D.
quarterly activity reports, the requirements of'which shall
be set forth by A.I.D. in periodic Project Implementation
Letters. The requirements may include, but are not limited
to providing information concerning: (a) comprehensive
distribution planning (financial, administrative, and
technical), including development of a comprehensive
National Rural Electrification Master Plan; (b) the hierarchy,
functions, responsibilities, authority, organization, and
staffing of the Office of tle General Manager of Distribution
and other WAPDA administrative units sharing responsibility
for electric power distribution and rural electrification;
(c) the functions, responsibility, autonomy, organization,
staffing, and facilities of Area Electricity Boards; (d) the
duties, responsibility, and authority of the Rural
Electrification Office (REO); (e) distribution function
staffing and personnel administration, policies, and
practices; (f) improvements in customer service facilities
and procedures; (g) improvements in customer accounts
management; (h) rationalization of cost of service, rates,
recurrent costs, and property valuation and depreciation
practices; (i) improvement in collection, dissemination, and
utilization of statistics; and, (j) improvements in procurement
and inventory management procedures.
 

C. Negotiating Status
 

The above Conditions Precedent and Covenants have been
discussed with and agreed to by the Government of Pakistan.
During Project Agreement negotiations, USAID/Pakistan will
incorporate into the Agreement appropriate language to cover
these terms and conditions.
 



VILANNEXES
 



VI. CONDITIONS, COVENANTS, AND NEGOTIATING STATUS
 

A. Conditions Precedent to Disbursement
 

1. Conditions Precedent to First Disbursement
 

Except as A.I.D. may otherwise agree in writing,
prior to any disbursement under this Project or to the
issuance by A.I.D. of documentation pursuant to which
disbursement will be made, the Borrower/Grantee shall,

except as the parties may otherwise agree in writing,
furnish or have furnished to A.I.D. in form and substance
satisfactory to A.I.D. within sixty (60) days after the

signing of the Project Agreement:
 

a. An opinion of Counsel acceptable to A.I.D that
the Project Agreement has been duly authorized and/or ratified
by, and executed on behalf of the Borrower/Grantee and it
constitutes a valid and legally binding obligation of the
Borrower/Grantee in accordance with all of its terms; and,
 

b. A statement setting forth the names and titles
of persons holding or acting in the Office of the Borrower/
Grantee and representing that the named person 
or persons
have the authority to act as 
the representative or
representatives of the Borrower/Grantee, together with a
specimen signature of each person certified as to its
 
authenticity.
 

2. Conditions Precedent to Disbursement for
Commoditie!, and Constructijon Re a-tedto the 
owerceneration Component 

r..Except as A.I.D. may otherwise agree in writing,
prior to the disbursement under this project 
or to the
issuance by A.I.D. of documentation pursuant to which
disbursement will be made for commodities and construction
under the Power Generation component of this project,

the Borrower/Grantee, acting through WAPDA, shall furnish
to A.I.D., 
in form and substance satisfactory to A.I.D.

evidence that 
(i) adequate and appropriately scheduled
financing has been secured; and, (ii) a contract has been
executed for the construction of a completely operational

Guddu IV Steam Generating Facility.
 

b. Except as A.I.D. may otherwise agree in writing,
prior to the disbursement under this project or 
to the
issuance by A.I.D. of documentation pursuant to which
disbursement will be mqde for commodities or construction

under the Power Generation component of this project, the
Borrower/Grantee, acting through WAPDA, shall 
furnish to
A.I.D., 
In fonn and rubstance satisfactory to A.I.D. evidence
that an updated feasibility study for Phases I and II of the
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1. INSTITUTIONA. 
CONCERNS: TBF GOP'S WATER AND POWERDRVPLOPMENT AUTHORITY (WAPDA) WILL IMPLEMENT,THIS PROJECT.
w$prA PAS 
A HISTORY OF GIVING RURAL E'LLCTRI'FICA7ION
A LOVER PRIORITY AS EVIPFNCFD BT THE'R1ELATIVPLY LOVERTI'DGFTS 

IT 

LFVFlS, WFAK STAFFING AND LACK OF OTHER RESOURCES
3JFVOTS TO'THIS -mO tT 
 TH..PP SHOULD 
 .XAMIN
THE
7P'S"TUTIONAL ARRANGEMAENTS FOR IRURAL. ELECTRIFICATION
WJTPIN4 WAPrA AND OUTLINE IN DETAIL WBAI CH.ANGES ARENF)Dp IN 'rPE CURRENT INSTITUTIONAL FRAMEWORK TO YNSURE
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2. 
TFXCTPIC RATE SUISIPIFS1 
 THE PP SHOUID DETAIL
CttRHFNT STATUS OF ELECTRIC RATE SUPSIDILS NOW ZinGc
ALIOVEFl CERTAIN CONSUMFRS, PARTICULARLY TIIBFWELLSt ANt 
DISCUSS POW THE LFVEL OF THESE SUISIDIES IMPACTS ON
WAPTA'S FINANCIAL VIABILITYs PART'ICULARLYTFCOSTS RICURRINGOF TRV RURAL ELECTRIFICATION SYSTEM. TJII.PP SHOV'LDAISP OUTLINF ANY GOP PLANS FOR PHASING THESESIPNES OUT SUE-AND PROJECT HOW'TRYT TIMING OF THE PHASEOUTMAT
INFIITENCFE THIS FINANCIAL ANALYSIS* 

- -3. --NERGY IMPACT:THF P? SHOULD OUTLINETB SOURCE OF
FNERGY TOR POVEI GENERATION AND TflF LIKELY IMPACT OF
INTROPUCTION OF FI.ECTRIIyON RURAL INFROT BALANCTS.A'PT QIESTION OF CENTRALIZED POWER FED TOTPPOUGP# A GRID THE SYSTEMVIS-A-fIS, A DFCFNTRALIZYD LOCAL OINERATINGSOURCF SPOJILD PT ADDRrSSEDs LENTV SOURCES-OF LOCALPOWTR GTNFRATION (MINIHYDRO, THERMALs'GASs ETC.) SHUr
T EVPLUATID AGAINST AVAI-LAPILITY, N5T.AND 
 AELIAPILITY
OV FLFTCTRCIr1 
 FROM THE NATIONAL OPID. 
 THE ESTIMATED NEI1
01! SAVIN05 FROM THT SUBSTITUTION 0? ILECTRICITY FORXF'ROSP'H7 AND rlrSrl SHOU1LD BE CALCULATED AND, WEIGHEDAGAINST 0VERA7ll CORTSs I,.. 
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4. CONOM!C ANALYSIS: 
 TEE ECONOMIC ANALYSIS OF TEE PP
SPTL.IFTF .PRODUCTIVE AND SOCIAL USES OF EIECTRIC1TTANP SHO.ULD' PROJFCT-GROWTH, TRENDS OF IACH)1'ARS OR So. IN'THAT REGARD# US! FOR 20, 
HTVCrNTj VF 

THT-PP SHOULD. DETERMINE ITIf'OR SUPPORT, PACKAGES (BOUSEWIRINGAVAILAPILITT PROGRAMS,OF ELECTRIC MOTORS TO SUBiSTITUTP FOR DEE~QVCS.,PROMTIONUEI NFOR MATO --PROGRA MS-ELECftI-LATPIA'C/QUIPKNT CREDIT, I 
 )SHOULD JBF03UILT INTO
 

5. IMPLYMFNTAT!ON APHANGFMFNTS: 
 THF PP SHOUI.D rETAIL
THE STPFFItNc NEEDS FOR IMPLEMENIPGMISSION THIS PROGRAM AT THLVVEL. 
 DflRECT HTIRr,AND .CONTRACT (FNGINI!RING-
AND TFCPNICAL ASSISTAYCE) NEEDS SHOULD BE IODICATED. TOIFF F4YTN7 
 POSSIJFLE, ANALYSIS SHOULD IDVNTIFYEXACT
SF"IILS IIFQUIREP AND TRE DURATION FOR WHICH SUCH SKILLS
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'IMFLY PROJECT IMPLEMENTATION*
 

6. 
CA-S TURPINE FROCUREMENT: 
 THE PROJECT.ENVISIONS
RHH mDURSFMENT OF b'APDA FOR Up T0 DOLS 26 MILLION FOR GAS
TIPIKF GENERATORS.NFFDFD ON AN FNFRGa'-NCT BASIS. TBFAPAC SAW NO PROILFM WITH:TH1IS 111? RECOMMENDS CLOSE
CCORPINATION TO ASSURE. TEAT AID PROCURTMENT RYQUIRTVENTSARE OYSFRIVED. TO0 TEAT END, WAITER NEEDS, SHOULD TETNCIIIJIFt- IN IRV, PP.O. 
7. ?VJvIRONMENTpj' ASSESSMENTt 
 THE PREVIOUSLY COMPLtTID
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 1981. WE ARE MAKING PRELIMINARY INqtflPqESRTARIINO AYAILAIILITY OF PURAL ELTCTRIFICAT'IONSPYFCIALISTS.s 
 NRTCA INTDICATES GILDERT MOONAVAILATLF'* MAY 21PLErAS? ADVISF MISSION DESIRE$ SO TBAT WE CANSFITC7' TFEAM ANIP EFOIN MAKING ARRANGEMENTS FOR TrT'S
1FOINNING AFOUT MID-JANUARY 19e2. BAlOP1 
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FAA C2 (b), 636 (h; Thisproject Isfinanced by ESF funds. 
FY' 19ll21.)Ci Nevertelss theGOPvill contributeiIf t ionAct Sec. 507. bhcribe the equivalent of about $ 136.1 million
t-ep8h takL-rl to d:;ure over the life of the project

that, to' it 1aiul 

eXteft Pw.Lik-,' Lhe The equivalent 'of about'$ 14.5 million 
.cOUfitly is contributi ng (R 176 million) in U.S. owned rupeeslocal currzlcies, to mReet vili be provided' to.finance technical 

-7---t he-ccis t--of-contractua-------- asssacltriiig,

and other e rvices, and other localcosts.
foreign curre'ncies owned
by the U.S. are utilized 

:'....(d).
D Yes (See 9 above)
the: U .s t XeCU.*:1 e 
foreigis curfney ot tthe 
counti ryud if*ol whata, 

orraijt ivants Ie:t been
 
fnzU3C r ILL; rel-,ue? -a 


JI.I.J. .~c. 1~I,.1 W,1 1 Yes 

comIpLiLt ivv be:.lecLiion
 
fprocudurvL.for the'
 
awarcirstj ot CoriLratL;O
 
vXcept Woere applicajl1e

procurheent rules allow 
otherwist? 

12. Fy 1960!AfpropritoG8 AeLtA
 
Sec. 521. If assi.tal ce
 
is for the production of 
any commodity.f or export,
is the commodity likely
to be in surplus on world
 
markets a the time the
 
resulting productive

capacity becomes
 
operative,~and is such
 
assistance likely to
 
cause subotantial injury

to U.S. producers of the
 
same# similar or
 
competing commodity?
 

13. PAA-11 (c)-and (d), Tout An Environmental Assessment isDoes1 the project comply included in,the Project Paperwith the environmental
 
procedures set fQ'th in
AID Regulation 167 Does
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tJk:1JVC~L UL 1pLt9kZfi&IU Yes. This proJectahould impactLuke tfLu Cu11iS.& (tior on 
-the problem of forest'destruction by
j;7viLA, prL4011eI Of tihe de&l  providing rural inhabitants with an>tructioli of tro icalltratvA frofecgy,.electricity. 

fores t s?t l e n t ve o m f e k 

tion, been an.dJ tiat tile 
oztgovezrulierat hrs an
 

adga' ;ce fur
 
accountinig for and
 
controlling recuipt 
and 
expenditure~ of project

funds (dollarL or local
 
carrenecy ge~nerate
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~ "21. a*Lr~c. This is an EBF-funded project. 

F.AA :;vq. 102(b)jI 
FA teri to 

4 PuOt irl developniert* by
4eXLendirg dCCeM6 Lo N.A. 
t-cQuagomy aL local liuvul-, 

sive production and the
 
use Of hbppopriate 

A' ~ technology, spreading,

investment out from
 

~ ,cities to small towns and
rural areas, and insuring
wide participation of the
 
poor in the bvnefits of
 
development-on a gs.

tained basis, using the

appropriate U.S. insti- .
 

tutidnsj (b)help develop,

cooperAtiveso especially

by technical Assistance,
 
to asisit rural and urban
 poor to help themselves 
toward better life, and
 



otherwise encourage
 
~ democrat ic, private and 

lclgorntal 

Sdeveloping&cou'ntie (d)~- ~'~ Promote-t ,e' Participation
.of 1wome'n in the. natlionall 

conLom i op ng'countries: andth 

bLbtUL;; tarid (L-) U~illze 
and
ncouageregional


cooperation by developing

countr~ies?
 

b. FAA Se~c. 103, 103A,104 105 1D6. Desuthe 
proje Tl he criteria.
 
for the type of funds
 
(functional,account)

being used?
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cost-saving, labor-using'

technolooles khat are

generally most appro-


J4§ priate for the smuall,
 

and sinall incomes of the poor )'? 

d. FAASe.l110ah 
* Willthe recipet ountry
provide at least 251 Pf

the costs of the program, 

N.A. 
project# or aCtivitiy'

with respect to which the

assistance, Isto be

furnisheid '(cr is the

latter 005t:-sharing

requirement being waived

for 6a relatively least
developed' Country)?
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DULbcribe extent to which
 
program 	repognizes the
 
part'lcul~~r needc,

debireVO arid ctipbcitiet
of the puople of the 
countryl utilizes tho
 
country'u Intellectual
 
cuuoutLC~ to encourage 
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productive 	investmqnt and aervices in rural 
areas, Iwi1 encourage U.S -private investment2 

1,0th tult in Paita'"a to ten MaxiMu extentdue reflectpO6ii4 d it 	 possible, will involve the Pakistani privatethec 	 policy, czirecitioCo sector# bothan a',P ticipant and beneficiarl:. 
' 

pAA Suct !Pri 1C2?1 of this projectf thereby reflecting the' 
-. - 44policy of diections of FAA Section 102.~~i~7i 	 I FA S 4c. .531(c). 'Will_______ 

cha~pter2 be used for 

miilita~ry,' or ptar~ziiatsary 

No'
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C.1fANNEX 


UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 
MISSION TO PAKISTAN 

Cable : USAIDPAK 
HEADQUARTERS OPFICE 

ISLAMABAD 
THE DIRECTOR 

RURAL ELECTRIFICATION PROJECT 
391-0473
 

FAA SECTION 611 (e) CERTIFICATION
 

I, Donor M. Lion, principal officer of the Agency for
International Development in the Islamic Republic of
Pakistan, having taken into account, among other things,
the maintenance and utilization of projects in the Islamic
Republic of Pakistan previously financed or assisted by
the United States, do hereby certify pursuant to Section
611(e) of the Foreign Assistance Act of 2961, 
as amended,
that in my judgement the Islamic Republic of Pakistan has
both the financial capability and the human resources
capability to effectively implement, utilize and maintain
the proposed Rural Electrification Project, 391-0473.
 
This judgement is based upon the project analysis as
detailed in the Rural Electrification Project Paper and
is subject to the conditions imposed therein.
 

Donor M. Lion
 
Director
 
USAID/Paksitan
 

Da te
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UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT 
I"a-- MISSION TO PAKISTAN 

Cable : USAIDPAK HEADQUARTERS OWICE 

ISLAMABAD 

THE DIRECTOR 

RUFAL ELECTRIFICATION PROJECT, 391-0473
 

FAA SECTION 612 (b) CERTIFICATION
 

A major purpose of the $1.625 billion economic assistance
 program negotiated between the Governments of the United

States of America and Pakistan, acknowledged bv both
governments and a primary reason for both governments

having decided to 
develop an economic assistance package,
is to provide balance of payments assistance to Pakistan.
 

I have carefully reviewed the advisability of disbursing
United States dollars in lieu of United States-owned excess
foreign currency to pay for local costs of projects being
implemented in Pakistan. 
In light of the United States

Government's objectives concerning the program, I have
determined that it would be prejudicial to U.S. interests
and goals to pay for all local currency costs with United
States-owned rupees. 
 Such a procedure would prevent the
U.S. from providing the maximum amount of !balanceof
payments support under the economic assistance package,

and would consequently undercut one of the basic
objectives of the program. 
The objective of providing

balance of payments assistance to Pakistan can best be
achieved by disbursing United States dollars to pay for
local costs of the program. Section 612(b) of the
Foreign Assistance Act of 1961, 
as amended, authorizes

the administrative official approving the voucher to
determine that local costs will be funded with direct
 
payment of dollars for the program. Pursuant to this
provision, Handbook 19 requires that the Mission Director

(or his designee) make a determination as to the reason
in any instance where United States dollars are used
(disbursed) when United States-owned foreign currency
is available. Where dollars are used for local costs

financing, USAID/Pakistan will, therefore, make disbursements to the Government of Pakistan in U.S. currency.
 



- - ~Page 2 

~~FA Section 612(b) Certification.(Continued) 

In addition to disburs ing United'States dollars for
 
local costs, USAID/Pakistan pl'ans to-use United
States-owned excess rupees to finance some of the
local costs assolciat'ed with United:States dollar

dilpmntimpactof"-the proposed $1. 25illion
 
economic assistance program.,
 
In view-of the 'above rationale, I. Donor M..Lion, 


'--.---principal 
 officer of the Agency for International 
. 

Development in Pakistan, pursuant to Section 612(b)
of the Foreign Assistance Act of 1961, as amended,
do hereby certify the need to disburse United States
,dollars to cover local currency costs in lieu of using 
 . .-United States-owned excess rupees under the Rural 
..Electrification Project. 

Donor M, Lion 
Director 
USAID/Pakis tan 

./41 
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ENERAON THEIFIFTH COMPONENTO RURAL0CAPACITY. 

.. ISTR IBUTION SYSTEM EXPANSION, DIRECTLY RESPONDS TO
 
I.D.'S COMMITMENT TO THE GOP TO ASSIST IT IN EXTENDING 
D.IT1ONAL ELECTRIC LINES INTO RURAL AREAS AND CONNECTING 
EW CUSTOMERS. 

ELATIONSHIP OF THEPROJECT TOA'I.D. COUNTRY STRATEGY: 
;I.D'S-STRATEGY IN PAKISTAN FOCUSES ON RURAL DEVELOPMENT 
ND AGRICULTURE SINCE THIS IS AN AREA WHICH AFFECTS THE 

:AJORITY OF PAKISTAN'S POPULATION AND IN WHICH PAKISTAN'S
 
i'<REATEST POTENTIAL LIES. THIS PROJECT SUPPORTS THAT 
TRATEGY THROUGH ITS FOCUS ON THE COUNTRY'S ENERGY 
EQUIREMENTS. RELIABLE AND RELATIVELY INEXPENSIVE 
LECTRICITY IS NEEDED TO OPERATE IRRIGATION TUBEWELLS 
OR AGRICULTURAL PRODUCTION, TO CONDUCT AGRICULTURAL 
ESEARCZf TO OPERATE AGPO-BASED AND OTHER INDUSTRIES, 
ND TO ENABLE HEALTH, EDUCATIONAL, AND OTHER PUBLIC 
ERVICE FACILITIES TO PROVIDE SERVICES TO THE GENERAL 
OPULATION. THIS PROJECT WILL ALSO CONTRIBUTE TO THE 
BJECTIVES OF THE RENEWED U.S. ECONOMIC ASSISTANCE 
ROGRAM TO PAKISTAN AS THEY RELATE TO PROVIDING BALANCE 
F PAYMENTS SUPPORTOEXPANDING RESOURCE AVAILABILITY 
OR LOCAL COST FINANCING, COMPLEMENTING OTHER DONOR 
SSISTED ACTIVITIES. AND ADDRESSING KEY ECONOMIC PROBLEMS, 
F WHICH ENERGY IS PARAMOUNT. FINALLY THIS PROJECI,, WITH 
TS EMPHASIS ON INSTITUTION-BUILDING,, TRAINING, 
ECHNOLOGY TRANSFER, AND THE INCREASED INVOLVEMENT OF 
HE PRIVATE SECTOR AS BOTH A BENEFICIARY AND PARTICIPANT 
N THE DEVELOPMENT PROCESS, IS FULLY CONSISTENT WITH 
.I.D.'S OVERALL DEVELOPMENT STRATEGY. 

ENEFICIARIES: THE PRIMARY DIRECT BENEFICIARIES OF THIS
 
ROJECT WILL BE THE RURAL INHABITANTS (SMALL FARMERS AND
 
THER RURAL POOR) WHO WILL HAVE IMPROVED ELECTRIC SERVICE
 
OR THE FIRST TIME. OTHER DIRECT BENEFICIARIES WILL BE
 
UBEWELL OWNERS, MERCHANTS, AGRO-INDUSTRIALISTS, SMALL
 
ONSTRUCTION CONTRACTORS AND THEIR EMPLOYEES WHO WORK IN
 
HE RURAL AREAS. THE LARGE NUMBER OF INDIVIDUALS WHO WILL
 
E TRAINED UNDER THE PROJECT ALSO WILL BENEFIT DIRECTLY.
 
INALLY, THE ENTIRE NATION WILL BENEFIT FROM THIS PROJECT
 
OTHE EXTENT THAT AGRICULTURAL PRODUCTIVITY .ISINCREASEDO
 
EPENDENCE ON IMPORTED PETROLEUM. IS REDUCED, AND PROGRESS
 
S MADE IN ACHIEVING SOCIO-ECONOMIC GROWTH AND POLITICAL
 
.TABILITY.
 

eI F - .~'Y 
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HOST COUNTRY AND OEDA. ..... IEDCO F
ES
! Ki THIS PROG 
 L 
 0l7,O43,OO
WHICHA 
 - L
,<- PR D'lOLE DSS, OO,4AOOA1INESFAGANT ' ANDRELOAN FUNDS, ANDRS2 176 "O 00 O THE EQUIVALENT OF,,DOLS' 14,474,000 INU.S. OWNED RUPEESy, AT. THE EXCHANGETRATEOPDOLS 1.00 EQUALSRS12.16), UNDER THIS PROJECT. AN ADDITIONAL DOLS 15,000,000

,HAS.BEEN nEARMARKED UNDERVTHE AGRICULTURALACOMMODITIESEQUIPMENT PROGRAJI (391,-0468)'IN FY 1984. TO IMPORT 

AND 
TRANSFORMERSO CAPACITORS METERS 
 AND OTHER EQUIPM-ENT TO
CONNECTIRRIGATION TUBEWELLPUMPS AND OTHERRURAL CUSTOMERS
UNDER THIS PROJECT. THE ASIAN DEVELOPMENT BANK IS EXPECTED
TO CONTRIBUTE DOLS 60,500p000 TOWARD THTE
-A _ISeS_3 FOREIGN EXCHANGE, 043;Z e b w, WI;L "-  COSTS OF, PHASE I OF THE I 00 

-7GUDDU COMBINED CYCLE GAS TURBINE 
-7-

POWERENERATION PROJECT 
(THE REMAINING FOREIGN EXCHANGE
COSTS hTO 
 BE FINANCED BY A.I.D.); AND' THEGOP WILL
CONTRIBUTE THE EQUIVALENT OF DOLS 136,69000 
 AT THE
EXCHANGE RATE OF DOLS'1 00 EQUALS RS 12.16) OR ABOUT
36 PERCENT OF TOTAL PROGRAM COSTS* THE GOP CONTRIBUTION
WILL FINANCE SALARIES AND OPERATING COSTS; LOCALLY

PROCURED COMMODITIES; LAND; CONSTRUCTION COSTS; AND
ItO"COUNTRY TRAINING COSTS. OTHER DONORS HAVE BEEN AND 
 %
 

AARE 
 PROVIDING CREDITS TO WAPDA FOR ELECTRIC POWER INVEST-
MENT BUT, WITH FEW EXCEPTIONS, THESE CREDITS ARE FOR
GENERATION. TRANSMISSION, AND GRID STATIONS. RECENTL,
HOWEVgR, OTHER DONORS HAVE BECOME MORE AWARE OF DISTRI-.
 
BUTION NEEDS, ESPECIALLY IN RURAL AREAS. THE WORLD BANK
FAMILY HAS STRONGLY SUPPORTED WAPDA WITH THREE PROJECTS:
DOLS' 23 MILLION IN 1970; DOLS 35 MILLION IN 1975j AND DOLS
45 MILLION IN 1979. THESE PROJECTS HAVE FOCUSED ON
TRANSMISSION LINES AND GRID SUBSTATIONS AND ON FISCAL,
OPERATIONAL, AND MANAGEMENT AREAS OF WAPPA. 
 THE LATEST

(MAY 1982) WORLD BANK INPUT, A STRUCTURAL ADJUSTMENT
PROGRAM, PROVIDES A DOLS 80 MILLION CREDIT (SDR 71.9
MILLION CREDIT) AND DOLS 60 MILLION LOAN TO SUPPORT GOP
STRUCTURAL REFORMS. THE WORLD BANK IS ALSO COORDINATING
WITH THE UNDP IN CARRYING OUT STUDIES OF ARtEAS WITH
POTENTIAL FOR INCREASED AGRICULTURAL PRODUCTION IF
TUBEWELL IRRIGAT1ON WERE PROVIDED* 
 AtIoD, WILL
COLLABORATE WITH THE GOP AND THE BANK TO FUND 
UNDER
THIS PROJECT ELECTRIFICATION FOR TUSEWELLS AND SMALL
INDUSTRIES IN ARIAS WHERE ECONOMIC STUDIES INDICATE,
POSITIVE RETURNS ON INVESTMENTS. 
 IN ADDITION TO ITS
PROPOSED CONTRIBUTION TO THIS PROJECT, THE ADS IN 1981
PROVIDED A DOLS 351MILLION LOAN TO ELECTRIFY 906D VILLAGES
THROUGHOUT PAKISTAN SETWEEN 1982-84. 
 THE GOVERNMENT OF
 

7 
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.fI 
...300 VILLAGESIN BALUICHISTAN BETWEEN 198s-84. 'THE0 

... 

i'lS 
.. . 

O!?E- CTH FY.. .......
.... 

Pp eCT e;LL- I LO;- N--:-Tei; L I , ;.,,, CANADIAN INTERNATIONAL DEVELOPMENT AGENCY PROVIDED A

DOLS 10 MILLION GRANT IN 1982 FOR ANALUMINIUM INGOT 
COMMODITY IMPORT PROGRAM THE SALESPROCEEDS OF WHICH 
ARE TOBE USED FOR BUILDING TRANSMISSION AND DISTRIBUTION 
LINES TO SUPPLY ELECTRICITY TO VILLAGES IN BALUCHISTAN 
BETWEEN 1983-85. THE WEST GERMAN GOVERNMENT IS FUNDING
 
TRAINING ACTIVITIES WHICH WILL BE COORDINATED WITH THOSE
 
FINANCED UNDER THIS PROJECT. 
 SOME OF THESE AND OTHER
DONORS ARE ALSO SUPPORTING GOP/WAPPA POWER GENERATING
 
AND TRANSMISSION ACTIVITIES INCLUDING THE 
TARBELA HYDRO

POWER GENERATING PROJECT.
 

- MAJOR OUTPUTS ALL YEARS
 

RESIDENTIAL CUSTOMERS CONNECTED 
 185,000
COMMERCIAL CUSTOMERS CONNECTED 
 17,000

TUBEWELL CUSTOMERS CONNECTED.......7,o700

COMMUNITY CUSTOMERS CONNECTED 
 4,,500
INDUSTRIAL CUSTOMERS CONNECTED 
 1,500
 

-TOTAL 
 CUSTOMERS CONNECTED 
 215,700
 

ENERGY LOSSES REDUCED 
 3 PERCENT OR THE
 
EQIAETO 122 MW
 
UNT:OPERATING CON-

TINUOUSLY AT A LOAD
 
FACTOR OF 60 PERCENT
 

NEW POWER GENERATING CAPACITY 
 400 MW
 

PERSONNEL TRAINED
 

m Us$, LONG-TERM 
 14 
- U.S. SHORT-TERM 314
 

SISTER U7ILITY INTERNSHIPS 
.160
IN-COUNTRY SHORT-TERM TRAINING 
 28,310
 

-TOTAL 
 PERSONNEL TRAINED 
 28,798 
 f 

- I
TR.* NING INSTITUTE FOR DISTRIBUTION FUNCTION
 

WARE~HOUSE CONSTRUCTED 
 2 I
 

UNCI,Aqql FJFP
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RURAL CUSTOMER SERVICE ENTERS CONSTRUCTED 2 - 5
 

NATIONAL RURAL ELECTRIFICATION MASTER PLAN
 
DEVELOPED
 

AID FUNDED INPUTS:
 
LIFE OF PROJECT
 

(DOLS 000)
 

TECHNICAL ASSISTANCE 16,246
 
TRAINING 5,192
 
CO-IMODITIES 82,420
 
LOCAL WORKS 51,142
 

- TOTAL 155,000
 

U.S. FINANCING:
 

PROPOSED FY 82 OBLIGATIONS 8,000,000
 
FUTURE YEAR OBLIGATIONS 147,000,000
 

-
 ESTIMATED TOTAL 155,000,000
 

PRINCIPAL CONTRACTORS OR AGENCY: U.S. CONSUtTING FIRMS
 
AND ENTITIES, L.S. ENGINEERING FIRMS, AND PAKISTANI
 
PRIVATE SECTOR ENGINEERING FIRMS AND CONSTRUCTION
 
CONTRACTORS. SPIERS##
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DRAFT PROJECT AUTHORIZATrON 

Name-of-Country. -Pakistan- No, 
 tPr.J : Rural Etr:f 
 tion
 

Number of Project::391-0473 

Number of Grant: 

l dNumber of Loan:,
 

.a Pursuant to Section 531 of the Foreign Assistance Act Of
 
S1961, as 
amended, I hereby authorize the Rural Electrification
Project for the Islamic Republic of Pakistan involving


planned obligations of not to exceed U.S. Dollars One
Hundred Fifty-Five Million ($155,000,000) and One Hundred
Seventy-Six Million United States-owned Pakistani Rupees

(Rs 176,000,000) in grant and loan funds over a six (6)
year period from the date of authorization, subject to the

availability of funds in accordance with the A.I.D. 0Th,
allotment process, 
to help in financing foreign exchange
local currency costs for the Project. 

and
 

2. The Project is designd to assist the Government of
Pakistan (GOP) to expand xeliable electric service to
Pakistan's rural population for productive and social uses,
to improve the rural poor's access to that service, and to
assist the GOP overcome a shortfall in electric power
generation capacity. Activities to be financed by A.I.D.
include; (a)institutional strengthenLng of the distribution
function within the Water and Power Development Authority
(WAPDA) including the development of a National Rural
 
Electrification Mlaster Planl (b) the desion and implementation of a comprehensive distribution function training program
(c)the design-and implementation of .acomprehensive
distribution system energy lose reductLon programs 
 i(d) partial
funding of Phase I of the Guddu Combined Cycle Gas Turbine
Facility to assist Pakistan to narrow the existing power
supply-demand gap; and, (o) the design and implementation of
a rural electification system expansion program.
 
3. The Project Agreement(s) which may be negotiated andexecuted by the offcer(s) to whom such authority is
delegated 
 accordance with A.I.D. regulations and Delegationsof Authority shall be subject to the follbwing essentialterms and covenants and major conditions, together with suchother terms and conditions as A.I.D,,my deem appropriate. 

a. Source aid-OritinofGoods aid rvice 
Goods and services financed by A.Z.D. under this Projectshall have their source and origin in the Cooperating Country 

A+ 
 +++ ++ +:+ 
 + ? + + +++ + *++ 
 ++ ++ + + 
++ ++++ ++ +++ :+++++'++ + ++ 1++++ +++ 
++' ,+++ ++++ +++ :+

-' - +M--4+1+'+-++ .+. 
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ANNEX F 

or in the United States except as At.D. may otherwise agreein writing. OGcean shippingfinanced by A I.D. under theProject shall, ekcept as A.I.D. may otherwise geeiwriting, be financed_, o~nJlag__vessels eUnitedof_ -. ------Stat'es arid'the.cooperatina Country' 
b. Conditions'Precedent to Disbursement for

Cocnadtie ard onstruotio Ve -at5Tto the 
Power Genration Comonent
 

i. E~xcept as A.I.D. may otherwise agree in writing,
prior to the disbursement under this projact or to the
issuan~ce by A.I.D. of docuentation pursuant to which disbursement will be made for commodities and conutruction under
the Power Generation component of this project, the
Borrower/Grantee, acting through WAPDA, shall furnish to
A.I.D., in form and substance satisfactory toA
evidence that: ".D.
(a) adequate aMd appropriately scheduled
financing has been secured; and (b)a contract has been
executed for the construction of a completely operational

.uddu IV Steam Generating Facility.
 

ii.Except as A.I.D. may otherwise ngree in writing,
:.......prior to the disbursement under this projuct or to the

issuance by A.I.D. of documentation pursuant to which
disbursement will be made for comuodites or construction

under the Power Generation component of this project, the
Borrowaer/Grantee, acting through WADA, shall furnish toA.I.D., in form and substance satisfactory to A.TD. evidencethat an updated feasibility study for Phases I and 11 of the
Guddu Comined Cycle Gas Turbine Facility establishing the
Facility's technical and economic feasibitity has been

prepared.
 

iii. Except as A.I.D. may otherwise agree in writing,
prior to the disbursement under this projoct or to the
issuance by A. .D. of doecuentation pursuant to vhich
disbursement will be made for comodities or constructionunder the Power Generation component of this project, theBorrower/Grantee, actingi through WAPPA,, shall furnLsh to A.I.D.,in form and substance satisfactory to A..D., evidence that:(a) adequate and appropriately scheduled financrg for Pase Iofth Guddu Combined cycl~e Gs Turbine Facility has boon
sourdian,(b) formal procedurese 
 inpro roto arrange
adequate and appropriately schedu2ed finaicing lor Phase 11 ofthe Ouddu Combined Cycle Gas Turbine Fa i"ityO 

4,4 ,..d. 
'4 • 4.*oti$$*t~ 

y*.,
 

ftcept as A.oimay otherwiso agree in vriting,, priorto the dSisbursomnt under this project or to the Issuance by 
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A.ID. of 4ocuaientation pursuant t~o which disbursement will be
 
made for fixed amount reimbursement (FAR) of System Ex ansion 
Work Orders under the Rural.Distribution System Expansio
 
OuUIDollft of tbis project, the Borrower/Grantee acting throug~h 
-Sh-Wh in-form-and substancesatis factory..~hal-fursbto-A.I-. D.--

tD A.I.D., evidence that: U) a comprehensive National Rural
 
ELectrifictio1m.Master Plan has been developed and is beiug
 
plemented according-to schedule! (ii)execution of plans for
-I 


additional power generation capacity is proceeding satisfactorily;
 
and, (iii) an economically feasible and administratively sound
 
System Expansion Work Order Design and Managemenut System consist
ent with the Master Plan has been developed based an accurate
 
data.
 

d. Conditions Precedent to Disbursement for Fixed
 
MountRe buremont for Qork under teenerkV
 
.LssReductIon Comoonent
 

Except as AI.D. may otherwise agree in writing, prior 
to the disbursement under this project or to the issuance by 
A,I.D. of documentation pursuant to which disbursuwent will 
be made for fixed amount reimbursement (FAR) for work under 
the Energy Loss Reduction coaponent of this project, the 
Borrover/Grantee, acting through WAPDA, shall furnish to 
AID,,in form and substance satisfactory to A,3.D., evidence 
that an economically feasible and administratively sound 
Rehabilitation Work Order Design and Management System has been 
developed based on accurate data. 

a. Co00ditions Precedent to Disbursement for the ew
 
In ,ram fo DIsrbt~
 

Except as A.I.D. may otherwise agree in writing, prior 
to the disbursement under this project or to the issuance by 
A.I.D. of docunentation pursuant to which disbursement will be 
made for the New Comprehensive Training Program under the 
Distribution Function'Training component of this project, the 
Borrower/rantes, acting through VAPDA, shall furnish to A.I.D., 
ii form and substance satisfacto to AI.D. evidence that a 
feasible and effective New Co pr enaive Treiing Program for 

* distribution function peronne1 of VAPDA has been developed.
 

L.Except aso A.ID say otherwise agree inwriting,
 
iorito the disbursement under this project or to the issuance
 
At.D. of docauwentetlon pursuant to which disbursoment
 

ll be mada fo~r architectural and engineering services 



to review the site of the construction of a Central Distribution
 
Function Training Institute under the Distribution Function
 
Training component of this project, the Borrower/Grantee acting
 
through WAPDA, shall identify a proposed site for the Training
 
Inst:itute acceptable to A.I.D. ; arid, 

ii. Except as A.l.D.may otherwise agree in writing, prior
 
to the disbursement under this project orto Lhe issuance by
 
A.I.D. of documnenLation pursuant to which disbursement will
 
be made for architectural and engineering services with respect
 
to such Training nstitutC, other than site investigations, the 
Borrower/Grantee, acting through WAPDA, shall establish its 
right, in form and substance satisfactory to A.I.D., to owner
ship or adequate and sufficient use of occupancy of the proposed 
land site for the Training Institute. 

g. Covenant: as to Training 

The Borrower/Grantee, acting through WAPDA, shall make 
every reasonable effort to require thot each person trained
 
under this Project works in electric utility, electricity
 
distriibution, and/or rural clectrification activitics in Pakistan 

for not less th-atn thre, tieS the lnjth of .it of his or her 

training progran provided, hoWever , th;t in io event !;hall 
the individual 1bhe allowed to work for Ics thin one year nor be 
required to work for m,.,re than five y,:.ar:. frua, the date of the 
indivi(lual"t.; c(mpletion of tra inng. 

h. Civen:t a.; to quarterl;i Reports 

llw lorrower/;ralltec. !"hall fLtin.!Ai to A.I .I). quarterly 
activity repirtP ;, the rquir(.m,,rt:; of which iisall be net forth 
by A.I.D. in pe(riodic lPro.tct. IwIipluii:o.. t Io0 ',rr:I . The req

uircmentt; m:liy iniclude, but .1,-4 not limi tcd to, PY(vidint, itnfor-
Mat ion cticrning: (1) rompicihurlnvlvt trib "iIo pl;danllilig 

) , llin(fiat:iil I , idi!f nis t rat iii v, and tthnic;l fi u develop
ruent of cl it-i ,ilio:ii] t lI F. t-ri t i terii Ve ll lect, Cidc li 

Plan; (i) th lith.i rchy, ijuct, h' iom i:i tiii * 

iuthority, orglitli .It o , .rld r taffill; 1f tIh, Offic, of the 

(;enriil .l-inag'r of DI i.r ibutitoll alli'1 1ll l"WAI".)A ,,dhiiini trative 
uilt L harin" nI for - " ( t 1r1 h t ionrev)I' bi lit y elei t.1. p(" l i 
iind rural elet iriiic.;ticii. (ii) thie futitn iotti,, Itc ponl.Iitlity, 

( ,li n.ti , t,.. ff i, yg, I (d Ai-C3inutonoll nly, ; t, I lli l i41 il ., 

Electricity i tird ; (iv) L Ii it ei, respOfl? Ii.-	 lo, aind
 
iuthCority (if tlic lbl!Il ElfEC I ri ic:i, ic i ()ftice (IlL)) ; (v) di!;

tribution uiiict rin i i d pst-r,.niivi. ,idriiili t ra i1i. 

p()licil. , ;u:. c (v Ipl'c-r:' ent'liill0 ( olfl(lo' :,.rv ic .ind it'ls ) 

fac ilit ' , 1 Ptul:c!i.;~.l. tm .pI illI
j f' and 	 (vii) v ;. in ullsIMitcl'r 

flccOlllt IiIIIflA P'id11lcit (%iIi) z.it iu , ' .l Io,) '° ,.t 	 o ,i.rvic ,
 
r-I~)'r'itiol!l
rustit., r(.lee r il t i t. ,, 3)r(JpI u I y va I n;f! it, ,11W,! 


prlia t Ic1!li I.:11)I 4)i 'fr,.ilill rlt di l I 1111iiil
(ix) V4 t C(od i of), .it. , t .(41 

LuiliiVittiiM) of tat iiti 1i.lind . (x ) Ir1i1 .?et:' ttF4 Ill 	tioc rtri'e it 

tind invent m . ll tit' d- otiUtl tI(ocel r.1;. 
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DRAFT PROJECT DESCRIPTiON FOR
 
Lg--tuONIN PROJECT'AGREEMEN"
 

A. Project Goal and Purpose
 

sector goal to which this project
The overall 

contributes is to improve the quality 

of life of the
 

rural poor. The purpose of the project is to assist 
the
 

GOP to expand reliable electric service 
to Pakistan's
 

to
 
rural population for productive and 

socibl uses, 

to that cervice, and to
 improve the rural poor's access 


assist the GOP to overcome a shortfall 
in electric
 

generating capacity.
 

B. Project Components
 

This six-year project is designed 
to assist the
 

Government of Pakistan to address 
the following constraints
 
a National Rural
 the effective implementation of
to inability to
 

Electrification Program: lack of trained staff; 


retain qualified staff due to lack 
of caieer advancement
 

incentives; need for improved staff selection procedures;
 

growing backlog of power service applications; 
system
 

load outstripoing power generation 
capabilityi and, loss
 

of energy due to overloaded distribution systems, 
iack
 

The pioject consists
 
of proper mete:ins and pilferage. 


of five di,.tinct but conplccnta~ry and ii
terrelated
 

fifth component, Rural .ystem Expansion
components. 
 Thie 
.ill be ,dcf(r'ri-d until .Nugust 1985 or 

and Connectionr, 
until the Guddo Gas Turbine Units are optrational.
 

1. Institutional Improvement
 

The object ivis of this component are to assist 

: (a', prepare a comprehensive Nitional Rural 
WAPDA to 

Plan; and, (b) st:engthen its 
Electrifiction Haster 
human and phy:iical resourceli and rruinagenint operations
 

and to operate the resul tant
 
to implement the Pl:n 

:ystem in an efficleni and financially
rural dintr ibft ion will bethese objectivefundssound mainner. To n(hieve 

aisuAtance,
for long and short-term technici.lprovided 
including tic establishment

training of 1WAID)A employees, 
cox-nodlitier, andExchange Program,Sinter-Utilityof a 

of model war,houtet; and 
the design an] conntruction 
rural customer i,-rvic! centerii.
 

2. lDintributio Funct.4 on Training 

(many of
1"over 67,000 dintribution cmpl,,yea@! 


them y p. ilFiterate, and without the rtinmum aptitudes
 



and preparation required for the positiCns 
they occupy)v,
 

the distributipn function training 
requirements are of
 

such a magnitude and diversity and 
are growing so fast
 

that all of them simply cannot be 
attended to even within
 

One of the first
 
the six year life of this project. 


activities to be undertaken will be 
to establish tralning
 

goals and objectives which are consistent 
with the basic
 

institutional goals and objectives 
of WLPDA and the
 

Once those goals and objectives
policies of the GOP. a Comprehensiv
 
are approved by WAPDA management 

and A.J.D.. 


Training Program will be developed 
and its initial stages
 

implemented,including the construction 
of a distribution fu
 

training facility.
 
Rcdctlion


3. Distribution System Energy 'Ldd 


The objective of this component is 
to develop and
 

initiate the implementation of a comprehensive 
distribution
 

The
 
system technical energy loss reduction 

program. 


program wJll include a management 
infortiation system t&
 

collect and maintain reliable information 
about distribu

tion circuit and circuit component 
capacities and loads,
 

economic and financial costs of energy 
1-enerated by
 

WAPDA's different generating plants, 
peAk demand load
 

management, and economic criteria 
for selecting conductor
 

installed
 
and transformer sizes and for deciding 

when 

conductors and transformers should 
be changed. Energy
 

and demand losses will be reduced 
by exianding the use
 

of compression connectors, reducing 
loale on existing
 

primary and secondary linen, replacing 
economically
 

undersized conduictors with larger 
sizes, installing
 

capacitors (electric energy 9itornge 
devices), installing
 

voltage regulatorb, replacing underloadid 
bnd overloaded
 

transformers, and by npplying modern 
loid control
 

techniques. The adminintrativo vehicle which 
will be
 

Energy Los
used to implement the program will 

be a'i 


Reduction Work Order System.
 

4. Power Generation
 

Under thit, component, A.I.D. will aeutint the GOP
 
of Paki:itn a severe 

and WAIDA to overcomT" a portion 
power generation capability nhortfnll by providing
 

foreign exchange coztn of
 $52 million toward the 
Turbine Project.

I of the Cuddu Combined Cycle Gari
Phase the currentlybnlance ofWAPDA nntiCipaten that the 

million) of 
eatimated foreign exchange contn($ 6 0.5 

of thethe ADB und that ill 
Phase I will be provided by 

($84.17 m.llion)
foreign exchange coetp of hnse II 

$51 milliondonorti. Of the
willb n finnnced by other 

A.I.D., million will be uned for 
to be provided by $50 

and $2 million wl 
e quipmentof U.S. goods and 

procurement and training.inance technical anniatncC 
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confirmation that the balance of funding has 
been sec~red,
 

the Mission will authorize WAPDA to issue the 
tender 

documents for the items that will be financed 
with A.I.D. 

funds and a request for proposals for the 
provision of
 

long-term technical assistance that will 
be required to
 

approve as built drawings, inspect equipment, 
and monitor
 

construction.
 

At the same time, the Mission will negotiate 
a direct
 

A.I.D.contract for the Technical Assistance 
Team (TAT)
 

required to implement components 1-4 and 
will place orders
 The priority focus
for the vehicles required by the TAT. 


of the TAT will be the development of the Rural Electrifi

cation Master Plan which should be finished 
by June 1983.
 

The TAT will also focus on the.developmefnt 
of the Comprehen
 

Training and Energy Loss Reduction Programs, 
the organizatic
 

of the Sister Utilities Exchange Program, 
arrangements to
 

train WAPDA inplementation staff, and the 
contracting and
 

training of Pak istani TAT staff. All these 
activities
 

should be completed within six months after 
the arrival
 

Activities under the Comprhensive Training,
of the TAT. 

Sister Utility Exchange and Energy Loss 

Reduction Programs
 

each program is approved. Temporary

will be phased in an 

quarters will be used tor in-country tr,ining under the
 

Comprehensive Training Program until thu permanent facility
 

is completed at the end of the third year 
of the project.
 

The first activity under the Energy Lost 
Reduction Program
 

will be the award of contracts for commodities -:hat will
 
es. Similtaneously,


have to be imported from the United Stua 


the preparation of energy loss reduction 
Work Orders will
 

begin and a number of Work Ordern will be 
approved and
 

soon as the first m=terials arrive
 ready to execute as 

at the end of the first quarter of the 

-econu project
 

Rural System Expansion activities; will follow 
this
 

year. 

same sequence with a lag of sevoratl months depending on
 

the status of power generation co.struction and the
 

National Rural Electrification M,ter Plan.
 

2. A.I.D. Reponsibilitico 

: (a) contracting
A.I.D. will be responsible for 

except the long-term
with all technical consultants 

advisor' to be provide! under the Power Generation
 hardware
componentl (b) purchai:inp all vehicles, computer 


and software and otht. equipment .to be funded under this
 

project ao mny be mutually agreed betwein the partical
 
the and cout etitlften

(c) advance auprov:Il of design 
Energy HeducLion

for all work ordern under the Lor and
 

System Expnnsion component., inape ctionn of works,

Rural financed
and certificat ion for payment of nll 3uch works 

under thi projectl (d) arranging for niort-term and 
and, (e) providing
long-term training in the United Staten 




sufficient staff to participate in the scheduled project
 

evaluations and to liaise with GOP/WAPDA staff in the
 

implementation of this project.
 

3. GOP/WAPDA Responsibilities
 

GOP responsibility for each of the five co.aponents
 

of the project will be as follows
 

Component Manager
Project Component 

Grneral Manager of
Institutional Improvement 
 D stribution 

Training Clief, DistributionDistribution Function 
Training (New Positior 

Cl ief Engineer, Desigr
Distribution System Energy 

(listribution)
Loss Reduction 

Clief Engineer, Thermi
Power Generation 

G,neratin 

Clief Engineer, Rural
Rural Distribution System 

E.ectrification
Expansion 


Each of the Component Managers in WADA will be responsible
 

aspects of the implementation of the
for : (a) all 
component assijgned; (b) the timely coort'ination of the
 

with the banagers of the
activities of theIr component

other officert and administrativeother" four components and 
units of WAPDA and the GOP; (c) rrovidirg adequate counter

parts to work with consultanL3; (d) liasing or. a day-to
of the


day basis with A.I.D. reprebcntntiVes aid members 

Technical AssIstance Tear; (e) assistint with the 

scheduling of and participating in projtct evaluations; 

(f) procuring commodities to be finance(* under this project 
the pairties. The Chief may be mutually agreed betweenas responsibleEngineer, Thermuil Generation will olso te 

the long-term technical assistance
for conLractine, for 
the Power Generation ccmponent.
programmed under 
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ANNEX I 
rage I 

ACTION MEMORAND 'TO 'TIE ASSISTANT ADMINISTRiTOR FOR ASIA 

Fromr ASIA/PD C. Reginald Van Raalte 

I. 'PROBLEM 
Geagraphic.. To-obtain-a-,source/ori&Ln waiver-from A.I.D 

Code 000 (U.S. only) to A.I.D. Geograpbic Code 935 (Special
 
Free World) to permit the purchase of twenty-five (25)
 
right-hand drive four-door sedans, two (2)right-hand drive
 
station wagons, and two (2)right-hand drivo utility .
 
vehicles and spare parts under the Pakistan Rural Electri
fication Project (391-0473).
 

11. BACKGROU
 

A. Cooperating Country : Pakistan
 

B. Geographic Code of Project t 000 cid Pakistan
 

C. Importer of Comodity i USAID/Paksitan op behalf
 
of th Water and Power
 
Davelopment Authority
 
(WAPDk)o GOV.
 

D. Description of Couiudity t Twenty-five (25) right
hand drive four-door
 
meaansi two (2)righL-handt
 
drive station wagons; and 
two (2) right-band drive 
utility vcthicles and 
spare parts.
 

or
aE. Manufacturer of Coumodity Probally Toyota, Mazda 

Dateui since adequate spare 
parts and maintenance and 
repair fnciltiev 011i% 

in Pa' :stan for these 
Japarnse vehicles. 

It.Approximute Vaue of $268,000 consisting oft 
Eamodity 25 sedar, at $7,500 

each - $187,500 

2 stition wagons at 
$0,0O00 each - $ 20,CO 
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Page 2
 

.2 ucility vehicles at 
$11,000 each - $ 22,000 

Total Vehicles - $229,500
 

Spare parts (approx.
 
17% of Co3t of 
vehicles) - $ 38,500 

GRAND TOrAL ' $268,000 

G. Nature of Funding : ESF Grant
 

H. Procurement Source : Japan
 
and Origin
 

: Bids will be solicited from
I. Is the commodity sought 

from a sole source or multiple distributors.
 
from more than one
 
source?
 

III. DISCUSSION
 

Activities under the Pakistan Rural Electrification
 
Project require that expatriate and PakiEtani technical
 

advisors, WAPDA personnel, and project staff be transported
 

throughout Pakistan to work with personncl in WAPDA'a
 

decentralized distribution function entities: Area
 

Electricity Boards, Circle Pffict'es, Opcrtlons Divisions,
 

and Construction I)is'isions. Transport also is required
 
inspect ger,era-.ion, transmissior,
for advisors and personuel to 

Two componatn of the project,
and distribution facilities. 


the Energy System Loss Reduction Program and the Rural
 

Electrificaticl Network E/psnslon Program, will use the
 
System for woik undertaken pursuant
Fixed Amount Reimbrulmerncnt 


to A.l.D. approved work ordert;, and extensive travel will be
 

required to monitor and inspect these construction
 
activitiec.
 

Some of the travel wil] be Lhrough rough terraiu in remote 
susp-nison for carryingregions and will require heaivy duty 

electrical gear and testing equipment. Utility vehicles
 
So ,e travel will require
are suit.able for this purpoie. 


up to eight p.roons plus luggage, -ind,
seating rapacity foi 

for this purpose, station wagons are reqvired. The
 

remaining transport needs can be satisfied by four-door
 

sedans.
 



In Pakistan, traffic moves forward on the left side of the
 
road and, accordingly, right-hand drive is imperative for
 
safety reasons to facilitate maximum visability, especially
 
in passing situations. Road conditions are hazardous,
 
driving often is reckless, and there is an unusually high 
number of deaths by vehicular accidents.
 

Another important consideration in vehicle procurement
 
relates to the maintenance and repair capability and the
 
availability of spare parts for vehicles in Pakistan.
 
This consideration is especially relevant to this project
 
because much of the transport will be in rural areas where
 
vehicles break down easily but where only the most widely
 
available spare parts can be obtained. Dile to considerable
 
imports of Japanese-made vehicles into Pakistan, an
 

adequate spare
extensive service arid repair network and an 

parts inventory exist for Japanese vehicles throughout the
 
country. There is no such comparable maintenance and 
repair capability and spare parts inventory for U.S. 
vehicles in Pakistan. This capability and inventory is
 
essential to ensure adequate maintenance, especially in
 
remote regions, and to facilitate timely project implemen
tation by making it possible foi training sessions,
 
inspections, and other activities to be completed according
 
to schedule.
 

At the present time, the American Motors Corporation (AMC)
 
is the only U.S. au'om-bile comrar" which manufactures 
right-hand drive vehicles as part of its regular vehicle
 
inventory. AMC does not currently manufa' ture the right
hand drive sedans, statio:n wagons, or utility vehicle
required for this project. 

IV. JUSTIFICATION
 

Section 636 (M) o' the Foreign AssistaTice Act of 1961, 
as amended, requires A.I.D. to procure U.S. manufactured
 
vehicles but also provides for special ciicumstances that
 
may justify waiving this requirement. The special
 
circumstances which are directly applicab

l e in this case
 
are the inability of U.S. manufacturers to provide a
 
particular type of needed vehicle, such as right-hand
 
drive, (A.I.D. Handbook 1, Supplenren B, Chapter 4C2d
 
(l)(a)), and the lack of adequate seevice facilities and
 
supplies of spare parts for U.S. manufactured vehicles
 
(A.I.D. Handbook 1, Supplement B, Chapter 4C2d (1)(b)).
 
Handbook 1, Supplement B, Chapter 4C2d (3) and Delegation
 
of Authority No. 40 authorize Assistant Aeministrators to
 
waive source/origin requirements in this instance.
 



V. ACTION REQUESTED
 

For the above reasons, it is recomnended that you:
 

A. Waive the source/orijin requirements set forth .n
 
Handbook 1, Supplement B, to permit the procurement of the 
above-mentioned vehicles from countries included iii A.I.D. 
Geographic Code 935; and,
 

B. Certify by signature below that, pursuant to
 
Section 5B4c of AoI.D. Handbook 1, Supplement B, exclusion 
of procurement of these project vehicles from Free World
 
countries other than the Cooperating Country and countries
 
included in A.I.D. Geographic Code 941 would seriously
 
impede the attainment of U.S. foreign policy objectives
 
and the objectives of the foreign assistance program.
 

Approved
 

Disapproved
 

Date
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Page I 

UNITED STA~TES AGENCY Fk INTERNATIONAL DEVELOPMENT 
PAKISTANMISSION TOri r 

HEADQU %RT3R5 OPPICIRCable : USAIbPAK 

ISLAMAlAD
 

THE DIRECTOR 

USAID/PAKISTAN MISSION DIRECTOR'S WAIVER FOR A.I.D.
 

PAYMENT OF INTERNATIONAL PARTICIPANT TRAVEL COSTS
 

A.I.D. Handbook 10, Ch pter 15B1, provides that the cost
 
of international travel, including incidental costs
 

the cost of travel between the
en route as well as 

participant's city and the points of departure and
 
return in the participant's home country, shali he paid
 
by the host government or other sponsor unless, in the
 
case of Mission-funded programs, the Mission Director
 
has justified and authorized full or partial waivers
 
and has so notified S&T/IT.
 

Training and institution-building are important components
 
of the $1.625 billion economic assistance program
 
negotiated between the Governments of the U.S. and
 
Pakistan. USAID/Pakistan's experience, however, has
 
been that the Government of Pakistan (GOP), due to
 
serious foreign exchange and budgetary corstraints, has
 
been historically unable to fund international travel
 
.costs for short-term training programs. The consequence
 
has been that Pakistani participants have, on numerous
 
occasions, been denied worthwhile and much needed training,
 
inhibiting the achievement of project targets.
 

I have carefully reviewud the advisability of requiring
 
full GOP funding for travel costs for participant training
 
of one year or less and the alternative of funding such
 
travel with grant and loan funds provided through
 
USAID/Pakistan to the GOP. Recognizing the objectives
 
of many of our projects and the fact that project success
 
will be enhanced by encouraging opportunities for short
term training, I have determined that it would be
 
prejudicial to U.S. interests to require that the GOP
 
pay the entire international participant travel costs
 
for training programs of one year or less.
 



2~'Page*1I~ 

Therefore, on all Ifission-funded traii±Tig poortms up to 

and including one year, USAID/Pakistan Naiill be responsible 
for the entire cost of the round-trip economy class air
 

ticket and other necessary incidental costs en route,
 
Where a PlO/P has been originally written for a program
 
of one year or less, but, after the participant has
 
fiiiitai orb or-pogram; th--progra- i9 fdd 
o that it excceeds one year in total, USAID/Pakiitan shall 



also fund the round-trip ticket. ,The justi"-ationl for 
funding programs that are extended is to minimize 
administrative problems which are otherwiso Likely to 
occur*
 

On the basis of the above Justification and pursuant
 
to Handbook 10, Chapter 15BIa, I, Donor H. Lion,' prIncipal
 
officer of the Agency for International Development in
 
Pakistan, do hereby waive the requirext'nt that the host
 
government fully fund international travel for training
 
courses of one year or less and authorize paymout with
 
USAID/Pakistan loan and grant funds foi travel costs as
 
specified above.
 

Director 
USAIDI s'ktan
 

q I 

''I 
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I. Purpose of Report
 

USAID/Pakistan requested SER/DM to provide System Analyst
 

assistance to review thL ADP component of the Rural Electrifi

cation Project, 39)-0473 in accordance with HB-18 Part V.
 

This report meets those requirements.
 

II. Background
 

USAID/Pakistan plans to assist the Water and Power
 

Development Authority (WAPDA) develop its proposal into a
 

comprehensive national rural electrification plan and to
 

implement key components of the plan. The majority of the
 

funds will cover connodity imports, technical assistance,
 
training, construction and construction supervision. A.I.D.
 

life of project funding totals $155 million and Rs 176 million
 

U.S. owned rupees.
 

III: Current Environment
 

In order to support the large amount of electrical
 
equipment to be financed under this project, the Mission has
 

indicated that the present manual inventory system used by
 

WAPDA is inadequate to maintain an accurate record of the new
 
Therefore
commodities to be procured under this project. 


the Mission envisions the use of a computer to maintain
 

WAPDA's inventory. In addition to the need for tracking the
 

comodities to be imported, attention must be given to other
 

areas which should be autemated such as : (A) financial;
 

(B) billing; (C) tec'nical; ond, (D) construction.
 

an IBM 370-115 servicing
At the present time, VAPDA has 

at Peshawar processing
the Lahore arep and an IBM System 34 


only billings for that area. In discussions with several
 

users of the 1TAPDA cc.'oputer center, it was indicated that
 
'n several areas, such as
service was very slov,and 


Evaluation and Plan-iing, they decided to do their tabulations
 

manually. This effort took 10 months to complete.
 

WAPDA's organization is comprised of generation, transmission
 
It is further subdivided into eight Area
and distribution. 


Electricity Boards (AEB). Within the AEB, there are 28
 
some 120 divisions,
circles, within the circles there are 


are some 360 subdivisions.
and within the divisions there 

As the customer base increases, these organizations may
 

At the present time, the distribution division,
subdivide. 

with a staff of 66,000, provides service to a customer base
 

of 3,400,000 that is growing at a rate of 250,000 customers
 
With A.I.D. and other donor projectd, this rate
 per year. 


will increase to well over 300,000 per year.
 



IV. Discussion
 

Given the above complex structure and the need to provide
 

service to its customers, WAPDA should develop an automation
 
areas that would benefit
plan. This plan should cover all 


Only after such a study is completed can
from automation. 

A.I.D. determine the computer equipment required to support
 

an automated inventory system that would be compatible with
 

WAPDA's overall automation plan. Attachment 1 describes a
 

samplc scope of work to accomplish the preparation of an 
ADP
 

study of WAPDA. See Attachment 2 for estimated ADP budget.
 

under
At the present time, Peat, Marwick, Mitchell and Co., 


a World Bank financed contract, are conducting a management
 

study of WAPDA's inventory system. The results of this 
study
 

should be made available to the contract team that would
 

conduct the ADP study.
 

V: Recommendations
 

A. SER/DM concur with the ADP study of WAPDA. At a
 

later date, SER/DM will review the results of the ADP 
study.
 

B. A.I.D. provide TA for the ADP study of WAPDA.
 

ATTACHMENT 1
 

SAMPLE SCOPE OF WORK
 

I. Objective
 

To provide technical assistance to study and assess the
 

Automated Data Processing (ADP) needs of the Distribution
 

Division of the Water and Power Development Authority (WAPDA)
 

in Pakistan.
 

II. Description
 

The contractor shall ctudy the ADP needs of WAPDA in terms
 

of applications to be automated or enhanced, determine hardware,
 

software and staffing requirements.
 

Specific Tasks 

A. Review WAPDA's current computer hardware in terms of 

supporting existing applications.
 

in WAPDA centers in terms

B. Review current computer use 


of applications that support WAPDA's Distribution Division.
 

C. Review future ADP plans of WAPDA, if any.
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D. Review and document manual procedures of the Headquarters
office of the D~istribution Division~of WAPDA and one of the 

* 

semi-autonomous~Area Electricity Boards and identify those
 
that should be targeted for automation.
 

__ __Review.-current -Dis tribut ion-Diviuion-ataff ing-in-terms,
of utilization, job knowledge and skills.
 

F. Based on the above, develop comprehensive short and 
long-term ADP plans for the Distribution Division. The short
team plan should cover the first 2 year period and the long
team plan should cover the next 5 years. The plan should 
recommend the number and types of computer hardware and 
software required, and the staffing and training required to
 
to use the hardware and software. The plan. shoud also cover 
th: aplications to be automated and their storage requirements.

Sasialemphasis should be placed on the inventory system that 
A1..D. isplanning to finance and wishes to implement first.
 

III. Sp~ecial Provisions
 
- ? '
I' i Y i! !YYi O i : : U i: ! :i i i .. . .i:;YThe contractors musti )have a broad, indepthL : ) )  working knowledge'3 ~Y ?L:i~i O : !::i) iL i ii Y I :Li:!i ;ili i Lii:::i: .. i:!iof both large and small site computer hardware and software$
: !  ! ' : / I I I !'L :
 iii!!iii : ILY: l!i i7): i/ i: ...
WI,:Y i ; ~ i !i~?Lii ) ii iiii ! : ii/ b!i !i! ii!! il ) : : : i: i:
The contractor should also have a working knowledge of complex....... .. /!~ii
______4 ..organizational structures and administrative procedures


preferably with experience inelectric utilities.
 

IV.Staffing
 

The contractor should provide the following type of
 
personnel t-


A.2 Management Analysts
 
B.2 Systems Analysts
 



ATTACHMENT 2
 

I. ESTIMATE OF SHORT TERM a/
 
TECHNICAL ASSISTANCE COSTS -


Dollar Costs Rupee Costs
 

A. Dollar Costs $161,168 

- Rs 384,000
B. Rupee Costs 


1,600 100,000
C. Trip Costs 


D. Post Differential
 
(325 days x $104) 33,800
 

Re 484,000
Total cost of Short-Term $196,568 

Assistance
 

II. ESTIMATED ADP BUDGET
 

1982 ADP $196,658 Rs 484,000 

1983 Initial Computer 250,000 -

Equipment and 
Inventory System 
Development 

1984 Computer Equipment 1,000,000 

Procurement 

Total $1,446,658 Rs 484,000 

a/ Estimates are based on four persons
 
working 3 months each.
 



FM ~ ASDFISAT 


2. F/r CNCPSWIHECMENATONPETANIG O D
 
POH03 .ARSZALI, e2COFONN OF SUBJET PRJECT HAI
 

AME~3ASY IS UNCLASSPIORI 

SOMPONCT: PO R910T73 ELETRIICAIO. M .JCT RURA: 
JOEN+ MARSHALL,+ r4 + 2/16/82.

'''" ' -r': ' 



ENV LONMENTAL ASSESSMENT
 

RURAL ELECTRIFICATION PROGRAM
 

PAKISTAN 

APRIL 1978 



Introduction 
Prtfce 

I. Project Deccription 
A. Purposc and Output 
B. Dzsign and Construction 
C. Relationchip to National Development 

Ui. Description of Environment 
A. Description of the Provinces 
B. General Charz-ctericticr 
C. Fragile Ecosystems 

1. Discuscion of Environrnnta.l Impacts 
A. Direct Irr.pacti 
B. Indirect. Secondary Impacte 

IV. Adverse Imp cts 
A. Unavoidable Adverse Impacta 
B. Avoidable Adverse Impacts 

V. Alternativts to the Proposed Project 
A. No Project 
B. Increascd Use of Other Fuel Sources 
C. .mal Villag%. Gen..ration Plants 

VI. The Relntion.ship Between Short-term Use and 

Long-terrn Productivity 

VII. lrreversiblh end Irretrievabli Commitments of Reourcel: 

VIII. Surnmry and Recommendations 



INTR ODUC TION 

By their nature, rural electrification programs have a small 
potential for direct impact on the human environment. The 
secondary or indirect impacts of these programs, however, are 
estimated to be considerable. This assessment examLies both 
direct and secondary impacts of the proposed AL' -assisted 
ten year rural electrification program in Pr.-istan. 

The major part of the Environmental Aesc:.rnnt v'.c prcpared 
by Vickie L. Traxler, Enviroarriental Planner, under a USAID 
contract. Ms. TraAler's educational background includes a Matter 
of Science from Colorado State University in Regional Resource 
Planning and a Bachelor of &Scienccdegree from Grand Valley State 
Cclleg-s, Michigan,in Environmental Science. Her experience 
includes work on a highway impact study for Oceana County 
Michigan and N'estern Michigan Regional Shoreline Development 
Commission and spccial training in the preparation of environmental 
unpact statements at Colorado State Unversity. 

In addition, Ms. Traxler prepared the Mission's Environmental 
Assesnimcnt for the Rural Roads project which was authorized in 
FY-1977, and is in the process of completing an Environmental 
Assessment for the Rural Clean V ater program which is scheduled 
for authorization in FY-1978. Several members of the Mission 
staff worked with ML. Traxler assisting her with some of technical 
description of the program and in reviewing her drafts and 
suggesting modification and additions. 
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PREFA1 CE 

The Environrnent.l tipccserent of the Rural Elt~ctrifiettion 
program will provide USAJL %ndthe Governme~nt of Pakistan with a 

comprohencivt understanding of th.a re! sonably foreeteablv porpitivc: 
and negativce nvironm~.ntar effects of the proposed program Once 

identified, the 6, imp~cts may be brought into the decision-making 
proceze in the LaM manner that traditional clements tre considered, 

14ote that an aceefrrrent is nota panacea for all of the program's 
problems but rather SnLurOs a "commofl-beaIO" approach to problem 

An afscssment propozef rcason-Able alternativez nosolving ifortz. 

that their respective irnp~cts, may be writhed ind the best possible
 
coura of action dt..t.rmn E.. assessments identify
 

appropriate protection --nd mitigation meaturet for negative impact&
 

so that these may, also ba inoorpor-.trd into the project design. The
 

rural electrification environzr.untal &:.-cemznt fulfills the above
 
objectives.
 

,lectrificatlonThe environnenttl ascacr0e nt for th, rural 

draw.s its frarrsework fromn the3 following guidelines: USAID 
-proj;:ct 

"Environmental Procedur-ec (Regulation 216. 1.8)'. World Bank 
Environmenta.l. Health and H-umnan Ecologic Coniderations. in 

Economic 1r voloipmcnt ProiLcte. and USAID Environmecntal 
Local experto were consultad for discussion ofCUideltnet Manuil. 


.... potential environmicnt-zl nimpactt, of tho proposed project and
 
i -mptcte.for advarl. Mr. 2. A. Mirza of
Itigation mesura. 

World tlildilff Fund, Pakistan identificed potential iLoprtr on, 
le
 

wildlfe and wildlife h-.btat from th-n project. Assistance witho ib, 

aigriculturc., fortcts, and wildionds carne~ from Dr. M. Bashir and 
- of theloil urve Directorate, Paklst.n,Dr. Mxoharmad Alim Mum 

Mr. Durrani, Director Rural Electricttion Cell and the eninzl-, 

contultant firme of NEPAK, FACE and ICE provided information 

concbrning the propoad project aret.L. 



1. PROJECT DESCRIPT1ON 

A. Purpse and Output 

The Rural' Electrification Program is one of a cluster of 
*proposed activities which support the Government of Pakistan's 

(GOP) strategy to promote the economic and social advancement 

of its rural population. 

It is a ten year program to achieve wider, more equitable, 

more reliable and more productive use of electricity in selected 

rural areas of Pakistan. Up to twenty areas will receive 

electric power distribution under the program. The distribution 

systems assisted by this project will be less centralized, more 

service oriented, self-financing, and replicable on a national 

basis. 

B. Design and Construction 

The program will be implemented over a 10 year period 

with the initial titnchebegining in 1978 and obligations completed 

by 1983. Up to twenty project areas will eventually be electri

fied. Fourteen areas have already been tentatively chosen for 

study by the provincial governments of which feasibility studies 
have been completed for three and six mors are under 
consideration. 

The program consists of the installation of 11 KV primary 

system distribution liner, 400 and 230 volt secondary distribu

tion lines, transformers, insulators, individual service 
include wireconnections and meters. Components of the program 


conductors (steel reinforced alu.minum cable), transformers,
 
lattice steel poles, ceramic insulators, and meters.
 
Approximately twenty feet of land wll be required for line right
 

of way. Grid stations will be supplied by WAPDA.
 

The major bulk of electric power is expected to come from 

hydroelectric sources (e.g. Tarbela DaAlA No thermal 
generation plants or high voltage transmission lines will be 
constructed for the project. 



- -

U. DESCRIPTION OF ENVIRONMENT 

Fourteen areas have been tentatively sielected by the 
provncia_governments of Pakistan for in-depith rural electri

fication coverage. Feasibility studice have been 
completed on three of the fourteen area&, Pindi Oheb, Der& 

- Ghazi Khan and Nowshera Virkan, .A total of fourteen such a""--; 
will eventually be studied. 

As it is not possible to give a detailf'dl dcscrkption in this 

report, this section wiU give a brief d.rcript iOn o1 the natural 

environment of Pakistan in gencr;-l terms. 

A. Description of the Provi' es 

Pakistan's four provinces roughly correspond to three 

distinct geographic regions. Baluchistan Province is a high 

desert plateau with a base elevation of 4-5000 feet. Less than 

five inches of rain per year favor the growth of xerophytic 

vegetative types except where the land is irrigated. Wi i bl mn 

deposits (loess) are common among the soils of Baluchistan.-

The North West Frontier Province includes TAtbof the high 

plains and the mountain ranges and foothills of the Himalayan 

system. The mountain systems of Pakistan are the result of 

geological recent lifting, folding, and faulting of old sedimentary t 
rocks. The sedimentary rocks vary from shales, stes, 

sandstone and limestone. The high plains are the result of an 

ancient period of erosion, alluviation and loessal deposition, and 

rest on the structural depression of the Potwar Plateau. The 
extend into Punjab Province,Potwar and its aceociated landforms 

Vegetation varies but is generally heavier than elsewhere due to 

the increased rainfall ranging from ZO to 50 inches per year,/ 

The Indus Plains (Sind and Punjab Province) consist of sand, 
milt, and clay alluviums hundreds to thotsands of feet thick 

overlying old sedimentary rocks. The pedocal soils of the 
plains, high in calcium carbonate and low inorganic matter, 

have resulted from the gradual deposition of sediment from the 

River Indus and its five main trib Qlaries, Ravi, Sutlej, Chenab, 
Jheluzn and Beas. Rainfall ranges from less than 10 inches in 
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ofSind Provinc.e in the south to 40 inches in the northern areas 

plains due to extensive cultivation and low rainfall, existing 
and scrub trees.-.vegetation consists of hardy graoses., bushes, 

B. General Characteristic L 

The climate of Pakistan ischaracterizdby scarce and
 

::, :.grating."i At least80% o:f -Pakistan's agriculturalland is irri
grted in rsomefo tolspplementuoWtainall. Rn0ff water 

t rfae most irigin canals.efrlaiallyand failing rIrrigation has transformedth averyBhig ivaoansihl 

peoductive aricturall rea .iHowever, the Indus Plain hat a
 
lesthan one fot per mile turimond perseawardimslope sveragin 


resulted insalinized
irriatin atices and poor drainageave 
and waterlogged landspin large partsof Punjab and Sind 

Tos irrigated pnfr Grouanwate is avalabe sule 

r Ptab nd Sind extending from the edge of the mountains 

rthe north andwest to theArbian Sea in the south, as wellas 

.partsonf Peshawar and Bannu bsins, re underlain bysln
rextensive groundwater quifer. Theeucce. the i ilain 

exesv rudae qie.Te e-tent of the aquftr isof 

the order of 40 million acres, and it probably exceeds 1,000 
area. About 14 million acresfeet in thickness under most of the 

of the Indus plains are underlainby fresh groundwater, with It.-B 

than 1000 parts per million (ppm) total dissolved solids; about 

five million acres have groundwater of moderate salinity with

1000 to 3000 ppm, and the remainder is very svline, containing 

more than 3000 ppm total dissolved solids. / 

The total population of Pakistan is more than 75 million 

with an annual rate of increras of over 3 6. Projectionr from 
indicate that in1977 the populationthe 1972 population census 

densities of the various provinces were Punjab 530 people/souare 
mile; NV;FP 328/sq. mi.; Sind 288/sq. mi.; Btluchistan 20/sq.mi. 

http:20/sq.mi
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C and the Tribal Areas were 268/sq. mi.-7/
4 

During the 1960's the urban population increase wa . 

greater than any previous decade. Ectirnate predictthat the 
country will be 2/3 urbanized by the year 2000. Despite this 

74% of Pakistan's population was classified aupredicted trend, 

rural in 1972. Nearly 55 million people live in rural areas and'
 
are directly or indirectly dependent on agriculture for a
 

About 506c of the total labor force is employedlivelihood. 

directly in crop and livestock production znd nearly 207o in
 

marketing and processing of agricultural service activities. In
 
.......
--addition to it.iportfnceiasan employer, -.-the- gricultural. 

industry is the major foreign exchange earner, ,in a typical year 

accountlpg for about three fourths of the total value of exports.i" 

0. Fragile Ecosystes 

Particular areas, landforms or geographic regions may be
 

sensitive to increttsed development and in-migration because of
 

the nature of the landform or certain forces of nature. These
 

areas are described below.
 

1. 	 Landforms with high erosion potential. 

These areas include hilly or mountainous regions with 

steep slopes, coastal and desert sand dunes with 

unstable soils, and young alluvial and lois sal dkeposits 
lacking a developed soil profile. Erratic, intense 

rainfall and sparse vegetation act as severe erosive 

forces. Overgrazing, deforestation, cultivation and 

clearing of land for human settlementmay exacerbate 

erosion problems../ 

2. 	 Areas with significant wildlife resources. 

Much of Pakistan's wildlife is subject to competition 

with man and hic livestock, to loss of habitat and 

poaching. Arear with significant wildlife resources 
include the National Park, Forest and Game Sanctuary 

system. Other areas include inaccessible mountain or 

desert regions with low agricultural potential and, 
therefore, sparse human habitation,10 / 

3. 	 Areas with high flooding potential. 

Riverine and floodplain areas are frequently inundated 

during monsoon seasons. Concentrationc of develop
m !rnti these arear would result in loss of life and 
propery. 



A, 	 A~ 9A~~Pass 

4a. ? one of pronounced iscismic activity. 
''A
 A zone of pronounced seismic activity passes through

arras of Baluchistan, Kashmir, and NV'FP. L sus of 
life and property may result from increased 
development in this belt.UI 

5. Forests and forested areas. 
" Forested areas in Pakistan are gencrally at high 
4, elevations with difficult accessibility. Forest areas 

are coming underiIncreased pressure due to increased 
population. Harvesting of fuel wood, overgrazing,
cultiv+tion and clearing of land for human settlement 
increase as population increases and can lead to 
deforestation and denudation of slopes. Deforestation 
and subsequent losf of soil cover and animal habitat 
Is a serious problem in Pakistan_12/ 

DISCUSSION OF ENVIRONMENTAL IMPACTS 

The program will essentiailly service rural agricultural
areas which are ecosysters tignificantly modified by man. 
Major components of those systems are man, and his associated
infrastructure, the crops cultivated in the region, the topography
and the climate, and those wild flora and fauna of the area able to
adapt to a man-modified environment. The following discussion 
describes the environmental impacts likely to occur from the 
proposed rural electrification project. 

The twelve criterii for project area selection are:
availability of grid stationc, population and population density, 

-number of villages, number of houses, number of customers,
 
. land use, potential uses of electrical energy by consumers,
 

miles of roads, access to industry and markets, 
 capital requirements for the system, irrigation potential from tubewells and
* 	 land ownership by small farmers. The program is not expected


to have significant negative Impacts because of these selection
 
criteria and additional feasibility studies each area must
 
undergo.
 

The nature of the program excludes any significant
disruptive direct impact on the environment. However, the 
programmay have some important indirect iinpacts. 

AA?+	 • + ++++++.;+ ! m++ ? +. . .+/?+ ++'i 
+ +ii
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A. Direct ImpDact. 

Transmi suon lines will require a twenty foot right of way.
However, the right of way does not preclude continued use for 
agricultural. 

Trianmisuion lines will alter the character of the natural 
landscape from a short distance perspective. 

*-.----,---,--------The- economic E,-of -the program-- exclude-sensitive- e co systerns 
such as river beds, ma-rshes, mountainous are-,s, etc. 0 which 

*would require extensive costly support structures and additional , 

machinery for installation. 

Installatio of polc will necessarily require a small 
xdisturbance of soil with a loclized and temporary impct.

National Forest areas will not be electrified due to low density
of population. Some removal of solitary tre es may be necessary.
Small amounts of grasues or bushet may be removed during pole
installation. Trees may also require pruning to as not to 
interfere with line tranmision, Disturbance of wildlife habitat
except for small amounts of tree pruning and removal is

* expected to be temporary and minimal. 

Construction, operation and maintencnce of the ruralelectrification project will h-.ve direct effects on tht ibconomy
of the area served as well as the country as a whole. During
construction the acquisition of materials and machinery may
increase business activity and 'vtimulate the local economy
through payments received by service industries. Theprogram
will also require employment of local day laborers. 

Public szfety is always a problem where unfarmilir 
technologies are introduced. Engineere and contractors 
responsible for the construction of rural electrification lines 
will take all safety precautions during work in project areas. 

B. Indirect, Secondary Impacts 

Electrification of a rur.-l area hat the pottntial to 
significantly increase development through increased agricultural
and industrial activity. Increased production implies increarsed 
employment requiring increased housing, service and 
infrastructure facilities. 



moor wil b5-,xhne -fr.aecrc1co.fr i, Thearsr~
S... everalpsil-.coputatraie 

foim radiot -nd applinces. Existing diesel - ' 

N w
flour rnlling, etc. oe developmentdos not occur
 

industriesaonimedael.Over a 5-0yerlocateporiodinafew smallo ills,mihy.y, come larger 

vilagt.Tbewlleincrease in number and more land 
~is.irrigtted. Food proctssing industries increaca 

accordingly. I ;migrpition does not occur. New develop
rment absorbe available labor. Electrified tubewelle for 
public watt-r cupplic.,ebecome available. 
Scenario 2: ModerateDevelopment Profile 

Moderstt developrncnt will most likely be located in the 
vicinity of the mr-rket town. )Vera salul idsres willlocate to ccomodte the collectiveincreasd production
of many villao, Industries included are listin 
Table 2 Repair industries enaylso locato here. Excess 
popultin at thevillage level my mirate to the market 
tow for employent. Service industries, housing, 

education, and he..lth fa cilities are upgraded with electric
vachinesand incrtae in nubber as populmtion increase 

In higly productive agsricultural areas without canalirrig3tion,privFo tubeWesin:y increse ignificantly 
a short period ofb. ltorElectrified tubewels wil also 
provide dequate water supplies for the vlage and market 

population. 

Scenario 3: High Development Profil e 
RurlMectrUic.ton produces immediate r.nd intensive 
developn ent under thiowlt%;rn,.tive, Large fictorie wlocate tothe rural area rind urbni-ition ncrozcic on 

pjacent productive agricultur l 1 nd. In migrreto a 
strains serviceand nfrastructure fcilties roads, 
utilcito, dothion, hftalth, etc.). 

http:fr.aecrc1co.fr


~ANNEX L 

Of ths alentvs th.pormi xpce ognrt 

goh nmZ.tataessiiatoScenario I o o 
mandr o o tepropse.n Idepcedi nertethe erate 

- ~The following table lists those industries or businesets 

1. Agriculuret Irrigation from electrified tubeweU& In 
those areas with sufficient groundwater 
re sourcese 

2. Food Processing and rice milling,rlour sugar 
trl~~i~y d-J, ehooIndustriest processIng, Oil baed extractings, oft@ 

3. 	Textile &Textile Vopcttifld Poell Ioms 
Related: especlly* 

4. 	 Machine and Smithy, furniture making, sawmillsS 
'0oodworking: repairing. 

S. 	 Cottae Induastrlesshandlrafts, sowing, knitting, 
traditionally done in the home. 

6. 	 Refrl eraton and eno.,mango, milk, othor food
Icemakingi preservation. 

7. 	Mineral Dev~lop. Rock sorting and crushing,' lmestone, 
Monti gypsttU.l etc. 

S. 	8mall manufactur. Tanneries, ceramics$ etc, 
ii;I
lag,operations: 

Motors used by these industries will usually be loes than 
10 horsepower. In smell shops 3-6 horsepower is the average 
ese motor currently used. Large temsile op. rations, rice 
a&d flouar milling mitchincs, mining operations and tubewells 
may require from 10.15 horsepower. 

It is not neccesary to *stall each industry's specific impact.
However, the Impacts will be discussed in more general terms 
according to certain factors, 
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K-,'IJI I - Ij'++ -+++ 
Impact onAgricultur.. Agriculture will most likely be 

affecteds by the inetallation of eltictrically pperatid tubewells. 
Thir increase way modify somle, ecosystens in currently irrigated 
areas. Type of cropis gr~own may change or morecrCops may be. 
produced in a given seasonl. In thosL ereas with significant 
amounts of canal.irrigation small numabers of tubewelle, increased 
install,,.tlon of tubewellts will acsist in the control of waterlogging
a-'nd salinity problems. Continuous Dumnping of tubewellc will 

--.. we r-the -wat r-table.which-iEtc majorfactori-wate'rl6g 
and salinity problems. Food processing indubtriee will benefit by
the incrf-ased ag ricultural production and electrification. Therefore
waste materials from these industries may increase also. Ricewastes inctt: -a snd ;lour milling wastes may incre However, thewastes 
are currtntly utilized for fodder, fertilizer or other purposes. 

Industrial Pollution. Inductrial growth will be low to moderate. 
Therefore waste gentrated wil also bL low. Ac in most devtloping
countries solid waste or &crapmaterial is reclaimed and recycled 
for further use. Chemical wact-s from tanneries, textile indus
tries, etc. are contained in ernall private oxidation ponds.
Electric power is relatively cleaner as a fuel than diesel power
and wouldtherefore,decreaze existing air pollution problems rorn 
dlesl fuel sources. 

Population Increase.. There will be little in-migration to the 
project areas as a result of electrification. Market town&may 
exper i ence in-migration f r om surrounding village - . Newly
irrigated lands from tubewcll installation will not bring in new 
farmers as the land is already being f?,rmed. Requiremente for 
housing, utilities, and other service&will not increase dramatically 

aw a chort time but rather will occur in small dispFrsed amounts. 
,,re~vious projects in other countries indlcatt a trcnd towardsreducfion in local birth rates shortly after electrification. 

Public Health and Education. The rural electrification 
program wil positively impact the public haalth and education 
facilities in a projcct area. Health centers will be able to 
providt patient care in the evcnings and may purchase spocial
equipmn, especia.lly refrigeration and heating. General 
ducation and technical institutionc may procure special
 

equipment for training.
 

::II+i+,+II..= :i::7) :;. ;, + ,)/ + ,: + ,+ + + : : : : .: , .:. : , 
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3. The program will cause safcty probleme due to the 
unfaniliar and d -ngcrou! nature~ of ele~ctrical energy. 

Mitiga.tion:. Most villagers are aware of this dange~r and 
expericncc has shown thA they zare careful around 

-------	 i -~who-inetallcervice-_.ele ctric -outlets .--V A PDA--,±mploye 
c.connections explain to dtmertic consumers what littl.e
safety measures should bc taken on a routine basis. 
Large motors arc normally inztaled by skIled technicians 
and oprated by knowledgeable persons. 

4. Increased development and in-migration from electri
fication into aprogram area will result n destruction of fragile 
ecosystems, 

Mitigation: None of th. areaL sclectcd for electrification 
are likcely to have fragile ecocystemrs that can be av.rsely, 
affected by the program. Such areas fall out during the 
selection proces e for economic reasons (cortly support 

structurts and insufficient numbers and density of 
customrrc). 

S. Electrification of a market town will immediately 
increa.,e development -rctivityby increaaed employment and 
production (i, e. housing, utilities, waste, generation, etc.). 

Mitigation: Market towns in program areas are already 
electriid to some degrec. ncreased electric connections 
in those towns will not immediately result in a pronounced 

*iincreare 	 in activity that will have adverse environmental 
impact. The growth if expected to be rather gradual 
which would reoult in environmental accommodations and 
adjustments. 
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Ve ALTERNAMlES TO THE PROPOSED) PROJECT 

A*, No Prolact 

','o progia &Iternztiv4 implies coniud consumnption 
of other, 4u.1)s4oqsc and stat|c socir1 aud ecow Mn ic leves of 
living. rIpectricul power h&ae the potential to raise the lUving 
stinclard sukistanitially. The '14*, progrevi altemnatiye is 

,The 

Bf, Inred Use o er esorc. 

* Electrical power is more cost-efLctive for lightiag. 
hewating, and power than the existing sources of kerosene 
.nterns, candle,, wood. petroleum products, *n4 animal power 

Increased or evcn continued use of these other fuel sources 
would have severe ncgative irnpacts. Deforestation due to 
harvesting of wood as fuel i problem throughout Padstan. 

*Increased use of pet.aleutm productc requiwe3 icreaed foreign 
exchange expenditures. Fodder for animalt, used as a power 
source, consumes land which nny be used for, fod crops, This 
alternative hzt a Iow benefit-coct ratio from a zatdopa& . 
resource perspective =d is therefore unacceptabW*. 

-C. Srnl.VInc aeoeIto ,:o. 

Thi, alternative. rcquirec higher levels of capital investre 
on an individual village basis, costly petroleum fuLing products, 
*Zd loCalized knowltedgtt of elcctrical technology. VWllage. 
generators may be coot..-effctive in moumtain regions where 
trazimission over mountain trrain ir difficult and hydroelectri, 
power potential abuidaat. Howevere sma1 village gener&tion 
plard.s do not fulfill tht objectives of the Rural ElectrificatiLm 
Program, .. to stimukStt regional r%;Trl devloprent, 

E 'f 
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resourc ovrtelngrn e requireetalmaiu twenr foot 

o0Pi ,sn eed', eyg or o 7 ears. The
 
oc t other .sources which 

wilsupply the project after that #ime. 

VII. IRREVERSIBLE AND
 

OF RESOURCES :. . 

The €omponcnt structures of the program are. not expected to 
require signifcn amounts of resource commnitments.. Steel willbe

:.requiredfor poles 3.d cable strength. Aluminum and copper will 
Salso be c0ncuod .-These materialis can be dsmantled and reused. 

Th mutof resources used per area wll vary according to the 
size of the individual area. The total amount of these resources. . 

S.•thatillsplyteprjcwill e used is afertht 1m.•not known at this time. • 
(2 : VI. SUMTARY AND RECOMTNENDATIONS 

~Based cn the discussion of environmental impacts and theirmitigation measureic
Trespegr the environmentalitmacts of the 
proposed projechelonienedinesepqaire. Potentially adverse 

imnpacts includeatr~tih temporary disruption caused by pole installation andof landscape horizoncb.racteriatics by electric wires andsupprt poles, Electrified areas are n6t expected to suffer negative
of Pakstanas esetrieal aeecgpa oustainfng increaed develomet based-on ther sutabloity crteria.de . 

The criteria used to select areas to ba electr ied under theprogram emphasize hsricultural and agro-ndusmtrill potential,
 

availability of power rom 
grid stations, population density and the 

http:crteria.de
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cc. 	 a~aaaelcctrifiC atiofl would havi a negativt 

of pronounced setirwic activity, particularly 
zoneskit I In areas and systems 

in the Baluchistanl and Northwest Frontier Provinces, 
EnginSBifl5 

_deuipwill take into conidrtiohnseismic factors. 
4 iWOt structurl.-and,electricalI<1 	

iifegau rdSi_Wltb fUUiIt-i thef15 
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TABLE M-1 

HISTORICAL LOAD GROWTH OF WAPDA'S POWER SYSTEM 

Historical 
Maximum Demand 

Fiscal usually in 
Year June_ (MW) 

(19-) 

59/60 131 

60/61 171 

61/62 245 

62/63 312 
63/64 391 

64/65 447 

65/66 517 

66/67 476 
67/68 625 
68/69 735 
69/70 834 
70/71 948 

71/72 1,024 

72/73 1,148 

73/74 1,242 

74/75 1,396 

75/76 1,437 

76/77 1,620 

77/78 1,836 

78/79 1,972 

79/80 2,076 

80/81 2,473 


Average Annual Increase 

Percent 
Increase 
(decrease) 
over prey-
iouS (year) 

-
30.5 

43.3 

27.3 
25.3 

14.3 

15.7 

(8.0) 

31.3 

17.6 

13.5 

13.6 

8.0 


12.1 

8.2 


12.4 

2.9 


12.7 

13.3 

7.4 

5.3 


19.9 


15.6 

System Energy 
Losses as a 
Percent of 
Gross Energy 
'Generation 

22.79 
24.42
 
27.65
 
27.14 
26.05
 
26.09
 
28.19
 
30.47
 
31.85
 
32.76
 
30.26
 
30.91
 
31.38
 
32.72
 
33.95
 
35.18
 
35.78
 
37.58
 
35.67
 
34.14
 
32.69
 
31.33
 

Source: WAPDA'S Power System Statistics, 

Sixth Issue dated November. 1981 
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TABLE M-7 

ENEGY LOSS REDUCTIONGENEJUL EXRESSION FOR CALCULATING 
OF CAPACITR BANKSTHROUGH APPLICA~TION FEEDER 

is given byloss Reductiof/Phase/Mile 


2
 

where:
 

*LB Loss reduction achieved by reactive flow (in
watts) 

of feeder (in Ohms/Mile/Fhase)X Reactance 

each capacitor bank
IR - Reactive current pumped by 

(in amps) 

XVAR
 

J3'KV 

N - No. of PhasesLett 


FVA System VAR Factor
 

L - Location of capacitor banks for optimum benefit 

(in uzles) 

7h,erefore " 

•2 (X) (N) (L) (Watts) 

Total Hours in a year -8,760 

(FvAR)Aital Effective hours in a year w8,760 


* 	 Lss Reduction LR (8,60)(CVAR~j 

S2 ()()()(8.76) (KVR)Wh) 

I.

21 XV, 600K1AR Feeder Capaoitor DankolFOR 

Au o 2 (X) L) (8I.I76) (FVARLois Reduction 

9,6898(68 (N)(L) (P 1,) (YWh) 
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TABLE M-8 

At111L WAPDA DAMl WAD (DEMAND) CURWEBWAK=4N CE. 
(Septenber 1, 1981) 

2,750 

2,500 

2,250 _ 

2,000 

1,750 

1,500 

1j,250 

1,000 

750 _ 

500 

250. " I " I] 

4AM 8AM 12NODN 4pM " 8PM 12MN 4AM 

TIME CI IAY 
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3,00
2,250
 

2,000 
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1,250 

1,000 

12 MN 4AM4AM 8N4 12NCN~ 4R4 8PM 

Tinre Of Day	 }Van 

Emrgy deferred fran the peak period by autt'natica11Y dis
cornecting selecte typOS Of Custallrs (tu *lls f~r
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TABLE M-10 
WORLD BANK FUNDED 

THIRD WAPDA PROJECT GRID STATIONS 
AND TRANSMISSION LINES 

Voltage Type No. of grid stations No. of transmission lines Year of oJIletion 

66 KV 2 

132 KV 13 1981 

220 KV 1 

Sub-Total: 16 

66 KV 4 5 

132 KV 52 28 

220 KV 1 2 1982 

500 KV - 1 

Sub-Total: 57 36 

66 KV 31 5 

132 V 91 57 1983 

220 KV 8 1 

Sub-Total: 130 63 

66 KV 10 31 

132 KV 9 40 1984 

Sub-Total: 19 71 

220 KV - 1 1985 

Sub-Total: 1 

220 KV - 2 

500 KV - 2 1986 

Sub-Total: - 4 

220 KV - 1 1988 

Sub-Total: - 1 

220 KV - 1 1989 

500 KV - 1 

Sub-Total: - 2 

220 KV - 3 1990 

500 KV - 2 

Sub-Total: - 5 

Grand Total: 222 183 
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Table M-12
 
Estimated Cost of Material for Domestic
 

Connections
Residential.,' Community ab'd toamercial 


Quantity 


I each 

.1 each 

100 ft 

1 each 

10 Ibs 


-

Quantity 


1 each 

1 each 

100 ft 

1 each 

10 Ibs 


-

Quantity 


1/4 Mile 


I each 


I each 


Item 


Meter, single-phase (10-40A) 

Meter board and bolts 

PVC cable 2/C (7/0.052") 

Service mast (1.5" dia.) 

G.S.L. supporting wire (4 mm.) 

Miscellaneous (H clip, tape 


etc.)
 

Estimated Cost of Material for 

Connection
 

item 


Meter, three-phase (20-80A) 

Meter board and bolts 


PVC cable 4/C (19/0.083) 

Service mast (2" dia.) 


G.S.L. supporting wire (4 mm.) 

Miscellaneous (H clip, tape 

etc.)
 

Unit Cost 


$ 20.00 

1.90 

0.18 


18.00 

0.50 

8.00 


Total: 


Total Cost
 

$ 20
 
2
 
18
 
18
 
5
 
8
 

$ 71 

an Industrial
 

Unit Cost Total Cost
 

$ 137.50 $ 138 
3.90 4 
2.43 243 

25.00 25 
0.50 -5 
10.00 10 

Total: $ V25 

WAPDA (Ra.15,000)
Maximum amount paid by 


$ 1,684
Average coot to Tubewell owners 


a Tubewell
Estimated Cost of Materials for 


Installation
 

Total Cost
Item 


line $ 1,812Primary (I1,000 "elt) 

ext ens ion
 

1,485
25 KVA, three-phase distribution 

transformer insitallation
 

425
Meter, three-phase (20-80A) 

and riervice drop connection
 

Total: $ 3,722
 

1,438
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Table m-13 
aCost. of Material for 50 KVA

Estimated 
Pole-Mounted Distribution Trausformer , 

-. Phase 11,000 - 400/230 V. 50 Hz
Three 

Unit Cost Total Cost
 
Item
Quantity 


$ 1,654$.1,654.00
50 KVA transformerI each 
76
76.36 


1 each Pole-mounted platform 

22 
KV pin insulators and pin 

5.45 

4 each 11 


33
16.74 
cross arm2 each Wood 
22173.62 


Fused Cutout
3 each 

127.60 


1 each Concrete pole (31 ft) 128
 

51 51

(jumper,Miscellaneous 

Total: $ 2,185nuts, bolts etc.) 

44 
Cost per KVA 


50 KVA Pole-Cost Material for aEstima'.ed Single-TransformerMounted Distribution 
Phase 6,350 - 230/460 V 50 Hz 

Unit Cost Total Cost
 
Item
Quantity 


827
827.10

50 KVA transformer
1 each 


88
87.75
Fused Cutout and1 each 

support bracket
 

115.76 

Pole bands
2 each 


73.37 
Pole gains
2 each 


3737.00
(Jumper,Miscellaneous 
nuts, bolts etc.) 

Total: $ 970 

$ 20
 
Coat per KVA 


http:Estima'.ed
http:1,654.00


ANNEX M
 
Page 14 

Table M-14 
of forEstimated Cost Material one 

Mile of Primaiy (11.000 Volt) Three-
Phase Line assuming One Cut-off per 

mile and a span of 450 ft. (RABBIT 

conductor equivalent to 1/0 AcR--

Unit Cost Total Cost
Quantity 	 Item 


1i98.67 $ 2,791
14 each 	 Pre-stressed concrete pole 

(36 ft)
 

16.74 	 318

19 each Wood Cross arm 


42 each 11 KV pin type insulator 4.45 229
 

and pin
 

12 each 11 KV disc type insulator & 13.34 161
 

dead-end clamp
 
1.30 	 49
38 each 	 Cross arm brace 


9.77 	 98
10 each Anchor and stay wire 

3,551
3.15 Miles 	 Rabbit conductor 1,127.31 


1 set 	 Cut-off equipment and 58.50 59
 

accessories
 

9.00 	 90
Miscellaneous (Pole bands, 

nuts & bolts) 

Totoal: $ 7,346 

Estimated Cost of Material for One Mile of
 

Primary (11,000 Volt) Single-Phase, Line
 

assuming One Cut-off per Mile and a span of
 

450 ft. (RABBIT conductor equialent to 170 ACSR)
 

$ 198.67 $ 2,384

12 each 	 Pre-stressed Concrete Pole 


14 each 11 KV pin type insulator 7.65 107
 

and pole top pin
 

KV type insulator & 13.45 54
 
4 each 	 11 disc 


dead-end clamp 
9.77 	 89
 

10 each Anchor and stay wire 


1,12, .31 1,184

1.05 Mile RABBIT conductor 


21
 
I set 	 Cut-off equipment & accessories ?0.70 

- Miscellaneous (pole bands, 90.00 90
 

nuts & bolts)
 

Total: $ 3,938
 

http:1,127.31


Quantitx 


30 each 


160 each 


120 each 


32 each 


250 each 


6 each 


4.20 

Miles
 

Quantity 

30 each 


120 each 


120 each 


24 each 


175 each 


3.30 Miles 


6 each 


-

ANNEX M 
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Table m-15 

one Mile
Estimated CostI of Material for 


(230/400 Volt) Three-Phase
of S-econdary 
span of ANT Conductor.Line assuming 170 ft 

1/0 AAC)
(equivalent to # 

Unit Cost Total CostItem 


$ 127.60 $ 3',828
Concrete pole (31 ft.) 


106
 
Spool insulator 0.66 

:44
 
D strap with pin 

1.20 


57 
Loop dead-end clamp 1.78 

45
 
M.S. bolt, eye screw type 0.18 


36
6.05

Anchor and stay wire 


4,042
962.48

ANT conductor 


90.00
(nuts, bolt 90
 
Miscellaneots 

and binding wire) Total'-$ 8,348 

Cost of Material for One MileEstimated 
Volt) Si, le-Phase

of Secary(230/400 
of 'NTspansLine assuming 170 ft 


_ AACconductor (equivalent to 

Total Cost
 

It em Unit Cost 

_

$ 127.60 $ 3,828
Concrete Pole (31 ft) 

79
 
Spool insulator 

0.66 


144
 
D strap with pin 

1.20 

13
 
Loop dead-end clamp 

1.78 


31
 
M.S. bolt, eye screw type 0.18 


3,176
962.48 

ANT conductor 


36
 
stay wire 6.05 


Anchor and 

90.00
Miscellaneous (nuts, bolt 90
 

and binding wire) 
$ 7, 427 



-- -- ' : :L- ::: : : : :-'> .' '" "":! 
-' w' 

" Table> M-16 : 

Estimated Cost -of-Mtra o~ 5>
 

. KVA: Pole-Mount-ed DIutrLbution Tka uf or
0 V.Merl reet-Pha'se '11.050 _!!A62S0 50 Eu 

Uit Cost. Total CostQu5antity ntem 

1 each 25K1A Transformer- 951.00 951 

1 each Pole-mounted Platf orm 76.36 76 

4,Bach 11 KV pin insulators and 5.45 22,. 

. pin 

7 '>2 each Wood cross arm' 16*7 4 7.
 

3 each Fused Cutout 73.62, 22t~.,
 

1 each Concrete pole (31 ft). 1271.60 128
 

54.00 .54
 - Miscellaneous (jumper. 

nuts, bolts etc...) To27
 

$ 60Cost per KVA 


Estimated, Cost of Material1 f or a '25 
* KVA Pole-mounted Distribution Trataf or

mer. Single-Ph'se -,5772' 

Unit 'Coat Total CostQuantity Item 


1 each 25 KVA transformer $526.00 5 26
 

I each Fused Cutout and support 87.75 88
 
bracket 

4'' 5.76 112 each Pole bands 

each Pole gains 3.37 7 
**2 


36.36.00- Miscellaneous (jumper, 

Totil:68
 

$27Cost per KVA 
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ESTIMATE~D COST OF MLUSTRATIVE WORYE ORDER VO. 1A 
REDUCTION COMPON4ENTDISTRIBUTION SYSTEM4 ENERGY LOSS 

OF TEN MI:JS OF PRIMARY(11100O VOtTS)[71tjj,.IRI pIIAI,N
CHANGE 

(EQU IVAL'NT TO 1/0 N )
F #C5 SWGCOPPER 1'O RABBIT 

* 1. Estimatod Cost of Mateia l s 

0 uantityt 

40 each 


60 each 

60 each 

1 sot 

31 miles 

bo___________$ 

ment of brokon picacs) 

Croas Arm braces 

11 KV Pin typo insulator 
and pin 

11 Kv WHO type insulator 
an~d dead-end clamp 

Miscellauouu (clamps,bJlts, 
nuts,bindilng wires,jumpur Otc) 

New Conductor 

Loss Salvagu value of 31 miles of 

* roplacod Conductor (t5 SVWCopper) 

2. Not cost of gndturial 	 .
 

3. War o UsO chbaXJO (1% of lint 2) 

4. Labor (10% 	of linuw 2) 

5. 	 ToolS & instruments (1% Oft linu 2) 

(Wt of line 2)6. Transportation 

Unit Cost 


1.30 


5.45 


13.45 

90.00 

928.0 

Total 


252.00 


(I0 of lino 2)7. Enginourin'g & Sup.rvibion 

8. 	 Sub-total (lino 2 to 7) 

(lot of line 8)9. Contingency 

10. Estimbtod TotAl Cout 	 J.'Y - 82 
a/


krY-Hr Work Orde'r8
11. Estimato Total Cost 	of 

,P Y-84 a., .39r010~12. 	 " 

13. 	 " " PY"Sr 1 " " 
of PY-U36 -" "4',21014 	 It so 

- /- "P'7	 "1,93114.. 
p y7 in

Am15. 


CoMLUCTOR 

Total CosL 

52
 

327 

807 

W0 

28,768 

30,714
 

- 7tA12 

22,902 

2291 

2~90 

229 

34
 

_2t290 

2,314 

2,'J31 

32,245 

35,470 

42,0918 

.... annum.a/ Awuo nflationo ]o2 1)4c,.nr 

http:1)4c,.nr
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TABLE M-18
 

ESTIMATFD COST OF ILLUSTRATIVE WORK ORDER NO.2
 

SYSTEM ENERGY LOSS REDUCTION COMPONENTDISTRIBUT1ON 

CHANGE CF TEN MILES OF PRIMARY (11,000 VOLTS) THREE PHASE LINE 

COPPER TO DOG (EQUIVALENT TO 4/0 ACSR)CONDUCTOR 	 FROM 03 SWG 

] Estimated Coot of Materials 
Unit Cost Total Cost 

Quantity Description $ $ -

40 each Wooden Cross Arm (Replacement ]6.74 670 
of broken 	pieces) 

1.30 52
40 each Cross Arm braceS 

60 each 11 1"V Pin type insulator & pin 5.45 327 

60 each 	 11 KV Disc type insulator and 13.45 807
 

dead-end clamp
 

1 set 	 Miscellaneous (clamps,bolts, 90.00 90 

binding wireL etc) 

55,06B3± miles New Conductor 1,776.40 

Total. 57,014 

504.00 -	 15,624Less Salvage value of 31 miles of 


replaced conductor (0t3 SWG Copper)
 

41,390

2. 	 Not cost of materials 


(1% of line 2) 414
 
3. 	 Warehouse charge 


4,139

4. Labor 	 (lot of line 2) 


5. Tools & instruments 	(1% of line 2) 
414
 

2,483
6. Trans rtation 	 (6% of line 2) 

4j139
(10% of line 2)
7. Engineering & Supervision 
52,979(lince 2 to 7)B. 	 Sub-total: 

51298


9. 	 Contingency (10% of line 8) 

58,277


10. 	 Estimated total Cost FY - 82 

64,10511. Estimated total cost 	of FY-83" Work Orders 

70,515
to f Y-84* " 12. 	 of So 
77,567of . FY-85 -	 

13. 

85,323
of 	 to FY-86* u]4. 

93,856
01 .	 t FY-87* to

15. 


*Assumes inflation of ton 	percent per annum.
 

http:1,776.40
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TABLE M-19
 

DR NO.3EST1MATED COT Or ILI;TRATIVE WOI,OIW 

DISTRIBUTION SYSTEM ENERGY LOSS REDUCTION COMPONENT
 

rflmEE PHASE
OF SECONDARY (230/400 VOLTS)
CHANCE OF TEN MILES 
COPPER TO ANT (EJIVA]fNT TO 1/0 AAC)

LINE CONDUCTOR F1OM 3/0. O4 

1. Estimated Cost of Materials 
Unit Cost Total Cost 

$ 	 $
Qu antity Description 

(to 0.66 66
100 each Secondary Spool Insulator 

place broken pieces) 
Anchor Assembly 6.05 61

10 each 	 Stay 

90.00 90

i sot 	 Miscellaneous clamp,bolts, 


nuts, Jumr.er etc.)
 

847.00 34,896
41.2 miles New Conductor 

Total: 35,113
 

240.00 	 - 9,888
Less Salvaqe value of 41.2 miles of 


roplaced Conductor (3/0.104 Copper) 
25,225


Net cost of materials
2. 

(1 % line 2) 252 
3. 	 Warehouse charge 


2,523

4. 	 Labor (10% of line 2) 

252
5. 	 Tools & instruments (1 % of line 2) 

1,514(6% of line 2)
6. Transportation 

2t523

7. 	 Engineering & SuIprvision (10% of line 2) 

32,289
8. Sub-total (line 2 to 7) 

3,229(10% of line 8)
9. 	 Contingency 

35,518
- 82
10. 	 Estimated Total Cost FY 


39,070
FY-83* Work Orders
11. Estimated Total Cost of 

42,977
" 	 It it 1Y-84*"12. 


o 	 47,274,y-85*"
13. " 

52,002s FY-86* " 14. 

57,202
to PY-87*
15. 


*Assumos inflation of Ton percent per annum.
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ESTIMTED COST OF ILWSTAMIV1 WORK PDUR NtI.4-

DISTRIBUTXON SYSTEM fl.NEACY LOSS REDIJC'IrON COMP~ONENT 

CUN2OP TEN-MILES OF SBCO?(DAIY 1230/400 VOLT)- TIUIMI PHASE LINE 

CONDUCTOR FROM 3/0,147 COPPER TO WASP -(PQUIVALDI'L TO Iz0 AC) 

1, ustimatod Cost of Materials 

100 each Secondary $pool insulator 0.06 6 
10ac~ (t~oplaco brokeun insulao:u 
10 eacStay Anchor hasembly .56 

1lot Mi~callanouaB (clampskoto 90.009 
Nuts jumper owc.) 

621,87141.2 	mias Now Conducor 1,526.00 
Total 43,088 

Loss Salvage value of 41,2 miles of 480.00 - 19,176 

raplaced+ + Codctor+ . (3/0.147i copper) . >' : ; ... :. . ,', 
-,,i 	 .,


.2, 	 , . 0+i 


43,3122. 	 Net cost of tMatonials 
4333. 44rehouse charge (1%of lino 2) 

4t331
4. 	 Labor 
433S. 	 Tools arn3 instrwumnts (Itof line 2) 

W& of line 2) 2l5996. Tranaipottatiofl 
4.3317. Engineoring & Suporvisiona (10% of lina 2) 

55t43*J a. Sub-total (line 2 to 7) 

9. 	 contngenc~y (10% of linu 8) 544 

60,98310, Estimated Total Cost IPY-82 

11. Estdaad Total Cost of VY-83* Work 	 ordars 67,081 

73t70912.0~4 

13. " 	 P1-85' 81,108 
9r285
~14. 	 '6 mG 
821P9Y870 "154 


*Asmames inflation of ton percent 1wr annum 

http:1,526.00
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TABLE M21 

EST14ATM COST Or ILISTH-ATIVE WORK ORDER~ NO.5) 

1RX'DUCTION COMPONENTDISTRIB3UTION SYSTEM ENERGY LOSS 

VOLTS) FEEDER CAPACITOR BANKSINSTALLATION OF TEN (11,000 

Ui ot TtlC 
~~ 3.. ~Estinatd Cost of Materials 

$____
Znftit 	 Descripti~f 

t60 1 
h"-' 60--KA-Cpctr-ak 

160 1,EG0010 sets 	 Mounting and~ connection 
acceBsories 

17f,600
2. Total cost of materials 

88ino 2).3. Warehouse chargu (0.5 l. 
880line 2)4. ZlAbo 	 (5%of 

S. Tools L Sintrumants (0,5%, of lina 2) 80 

(3%of lino 2) 528 
6. 	 Transportation 


(10% of line 2) 
 -117607. Engineorinbg & Supervision 

20,944 
a, sub-total (line 2 to 7) 

(10% of line 8) 	 2.9
9. contingenlcy 

23,038
1.0. Estimated Total Cost FY-02 

cost or F?..03* Work) Orders 25,342
11, Estimted Total 

27t876FY-8412. 


300664
 
13. 


33,730

N WYm86*14, 


37,103
1.w 	 .PY-87 * 

*Asswie £nf3.tioi of tan percent por annum 



- AN~NEX:NM~ 
'TABXM N-~2Page 2 

'.E tiiic.ed CoS t of an I lust rat iv Rtir.i 1Ztem 

Expansion Work Order for Punjat lrovince
 

item, Quantity and Unit Cost Extended Cost 

V 1.Primary (11,000 Volts) Lines
 

a. Single-Phase 4.4' miles 0 $3,938/nmilo $ 17,327 
*b. Three-Phase 8.6 miles @$7,346/milti 63,176 

2. Secondary (230/400 Volts) Lines
 

4._Singzie-Ptaue, 3.1_mileujL-4l,427Ln11e 23,024 

b. Three-Phase 0.4 miles 6$8,348/mile 3,339 

.3.
Distribution Transformers
 

.a. Single-Phase Capacity 700 KVA @ $27/KVA 18,900
 

b. TIhree-Phase Capacity 150 KVA 6,600
o )44/KVA 


4. Number of Connections 

a. Residontial 134.4 @ $7t/each 95,424
 

b. Community 30 @ $71/each 2,130 

co Commercial 198 @$71/ceach 14,058 

d. Industrial 16 @ $425/each 6,800 

e. Tubewell 75 6 $1,438/each 107,850 

f.Total 1,663
 

5. SubTol(lcsto4 $358,-628
 

6. Regulators, Capacitors and Other Special 3,586
 
Items (17 of Item 5)
 

7. Total Direct Cost of distribution $362,214
 
material and equipment (IcemaS and 6)
 

8. Warehouse charge (0% of Item 7) 3,622 

9. Labor (62 of Itemi 7) $ 21,733 
10. Tools (02of Item 7) 3t622 

11. Transportation (6%of Itam 7) 21.733 

12. Engineering and Supervision (22 of Item 7) 7,244 

1.3. Sub-Total (Item 7 to 12) $420,168 . 

14. Contingency (102 of Item 13) 42,017 

15. Total Coat Per FY-82 Work Order $462,185 

16. Total Cost per FY-83 Work Order $508,404 a/.
 

7 17. Total Cost per PY-84 Work Order $559,244 

n1 Asumas 10% inflation compoundod annually. 

http:tiiic.ed
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Page 23.
TABLE M-22 .(contd.) 

Item, Quantity and Unit Cost Extended Cost
 

18. Total Cost per FY-85 Work Order $615,168 a/
 

19. Total Cost per FY-86 Work Order $676,685 a/
 

20. Total Cost per FY-87 Work Order $744,354 a/
 

21. Total Cost per FY-88 Work Order $818,789 al
 

a/ Assumes 10% inflation compounded annually.
 



ANNEX M 
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Estimated Cost of an Illustrativc Rural System
 
Expansion Work Order for Sind Province
 

Item, Quantity and Unit Cost 	 Extended Cost
 

1. 	 Primary (11,000 Volts) Lines
 

a - Single-Phase 6 miles @ $ 3,938/mile $ 23,628 

b - Three-Phase 14 miles @ 4 7,346/mile 102,844 

2. 	 Secondary (230/400 Volts) Lines
 

a - Single-Phase 1.5 miles @ $ 7,427/mile 1,141 

b - Three-Phase 0.2 miles @ $ 8,348/mile 1,670 

3. 	 Distribution Transformers
 

d - Single-Phase Capacity 400 KVA @ $ 27/"VA 10,800 

b - Three-Phase Capacity 100 KVA @ $ 44/KVA 4,400 

4. 	 Number of Connections
 

a - Residential 1,240 @ $ 71/ca. 	 88,040
 

b - Community 41 @ $ 71/ca. 	 2,911 

c - Commercial 66 @ $ 71/ea. 	 4,686 

d - Industrial 8 @ $ 425/ea. 3,400 

e - Tubewell 50 @ $1,438/ea. 71,900 

f - Total 1,405 

5. 	 Sub-Total (Item 1 to 4) $ 325,420 

6. 	 Regulators, Capacitors & others Special 3,254 
Items (1% of Item 5) 

7. 	 Total Direct Cost of distribution material and 328,674 
equipment (Item 5 and 6) 



ANNEX M 

TABLE m-23 (Cotd.) 

Extended Coat
 
Item, Quantity and Unit Cost 


$ 3,287

8. 	 Warehouse Charge (1% of Item 7) 


19,720

9. 	 Labor (6% of Item 7) 


3,287
 
10. 	 Tools (1% of Item 7) 


19,720

11. 	 Transportation (6% of Item 7) 


6,573

12. 	 Engineering & Supervision (2% of Item 7) 


$ 381,261

13. 	 Sub-Total (Item 7 to 12) 


$ 38,126
 
14. 	 Contingency (10% of Item 13) 

$ 419,387 
15. 	 Total Cost per Work Order in FY-82 


$ 461,326(a)

16. 	 Total Cos, per Work Order In FY-83 


$ 507,458(a)
17. 	 Total Cost per Work Order in FY-84 


$ 558,204 (a)
 
Total Cont per WorV Order in FY-85
18. 


$ 614,024 (a)in FY-8619. 	 Total Cost per Work Order 

$ 675,427 (a)
20. 	 Total Cost per Work Order in FY-87 

Total Cost per Work Order in FY-88 $ 742,969 (a)
21. 

(a) Includes 10 percent Inflation factor, 
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TABLE M-24 (Contd.) page 27 

1Etended Cost
Item, Quantity and Unit Cost 

$ 2,422Item 7)8. Warehouse charge (1% of 

$ 14.535
 
9. 	 Labor (6% of Item 7) 

$ 2,422
10. -Tools (1% of Item 7) 

$ 14,535

11. 	 Transportation (6%of Item 7) 


$ 4,845

12. Engineering & Supervision (2%of Item 7) 


281,00113. 	 Sub-Total (Item 7 to 12) P 

$ 28,100 
14. 	 Contingency (10% of Item 13) 


$ 309,101

per Work Order in !i-82
15. Total Cost 


$ 340,011 (a) 
per Work Order in FY-83
16. Total Cost 


$ 374,012 (w) 
17. 	 Total Cost per Work Order ir,MY-84 


$ 411,413 (a)
 
18. Total Cost per Work Order in Y-85 

$ 452,555 (a)
Total Cost per Work Order in FY-86
19. 


$ 497,810 (as) 
20. 	 Total Cost. per Work Order in FY-87 

$ 547,591(a)
Total Cost per Work Order £n FY-88
21. 


(a) Includes 10 percent inflation factor.
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Page 28TABLE M-25 


Estimated Cost of an Illustrative Rural.System
 
Expansion Work Order for Baluchistan Province
 

Item, Quantity and Unit Coat Extended Cost
 

1. 	Primary (11,000 Volts) Line 

a - Single-Phase 10 miles @$ 3,938/mile $ 39,380 

b - Three-Phase 15 miles @ $ 7,249/mile 108,735 

2. 	Secondary (230/400 Volts) Lines
 

a - Single-Phase 1.3 miles @ $ 7,427/mile $ 9,655 

b - Three-Phase 0.1 miles @ $ 8,438/mile 844 

3. Distribution Transformers 

a - Single-Phase Capacity 175 KVA @ $ 27/KVA $ 4,725 

b - Three-Phase Capacity 50 KVA @ $ 44/KVA 2,200 

4. 	Number of Connections 

a - Residential 714 @ $ 71/ea. 50,694 

b -Community 19 @ $ 71/ea. 1,349 

c Commercial 18 @ $ 71/ea. 1,278 

d - Industrial 3 @ $425/ea. 1,275 

e - Tubewell 5 @ $1,438/ea. 7,190 

f -	 Total 759 

5. 	Sub-Total (Item I to 4) $ 227,325 

6. Regulators, Capacitors & others Special Items 2,273
 
(1%of Item 5)
 

7. 	Total Direct Cost of distxibution material and 229,598
 

equipment (Item 5 & 6) 

8. 	Warehouse charge (1% of Itei., 7) 2,296 

9. 	Labor (6%of Item 7) 13o776
 



ANNEX M 
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TABLE M-25 (Contd.)
 

Item, Quantity and Unit Cost 
 Extended Cost 

10. Tools (1% of Item 7) 
 2,296
 

11. Transportation (6%of Item 7) 
 13,776
 

12. 
 Engineering & Supervi8ion (2%of Ite 7) 4,592
 

13. Sub-Total (Item 7 to 12) 
 $ 266,334
 

14. Contingency (10% of Item 13) 
 $ 26,633 

15. Total Cost 
per Work Order in PY-82 
 $ 292,967 

16. Total Cost 
per Work Order in FY-63 
 $ 322,264 (a)
 

17. Total Cost per Work Order in FY-84 $ 354,490 (a) 

18. Total Cost per Work Order Int FY-85 $ 389,939 (a) 

19. Total Cost per Work Order in FY-86 $ 428,933 (a) 

20. Total Cost per Work Order ir,FY-87 
 $ 471,826 (a)
 
21. Total Coat per Work Order in FY-88 
 s 519,009 (a)
 

(a) Includes 10 percent inflation factor.
 



TABIr. 14-26 	 Pg 0 

XLLUSTRATIV12 NUMHIR OF CONNCTONS 

PER M4ODEL WORK ORDER 1 

Type Present Target Estimated 	 Estimated
 
Nurab.or of
Conn6crion Potential End-of- Number 


Number per Project Already Now Connections
 
Area b/ Saturation Connected
 

PUNJAB
 

Residential 6,400 302 576 1,344 

Community 
Commuercial 

142 
330 

30% 
902 

13 
99 

30 
198 

Industrial 27 902 8 16 

Tubewell 120 95% 39 75 

Total I7 r 

SIND)
 

Residential 4.000 40% 360 1,240 
Community 133. 40% 12 41 
Cowwecial 102 95% 31 66 

8
Industrial 13 952 4 


Tubevell 78 95% 24 50
 

NORTHWES'T FRONTIER PROVINCfl
 

Residential 1,800 60% 162 918
 
Commaunity 36 601 3 19
 

951 	 .26
Comerciail 40 12 
industrial 6 95Z 2 4 

18
Tubewell 27 952 	 8 


Total V65
 

BAUCHI'STAN
 

.... 1.400 60 	 126 714 

community 37 60% 3 19 
Coosaurcial 27 952 8 18 
Industrial 4 951 1 3 

R.sidmntial 


7Tubowell 7 95% 	 2 5 

............... ... . ......... F................... ...+............ ....+. *.:. ... ....
.... . ... ...,: . ..... .... ......
:: . .. ..

Vt iGed on data rom, 1978 A.I.D. Financed Rural PBlactrification Feasibility 
Studies and GOP supplied intorawton about number, types and 
g*eographlcaldistrihution of tubewells.. 

thut each Work Ordar will provide cnewctionni~ n tun or
 
elvk il s oe led~lcrfo and uomo that will be
 
81'ectrin projec.
 

Sb/Ahsume 


iad:u+ 0 
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TABLE-27Pae1 
THE 

ILLUSTRATIVE ANNUAL DISTRIBUTION OF 14ORK OIDERS OF 
PROVINCE
 

RURAL DISTRIBUTION SYSTEM EXPA -SION PROGRAN BY 


UnosCos
Number
U.S. 
ns1a ofofqtal Work rosCtOrdersYerWork 

~(Infl)(In 


PUW'AB
 

17,593A810676,68526'86 
 12288
'74,4---
42187 
. 

4.8,856)678
68)ub-rlbtal: 

SINED
 

4,912,192
614,024
8
'86 
 8,15,124
675,427
12
187 ai,144,535
742,969
15
'88 


35 -2)19161$851

Sub-Tobtal: 

N0IMW*EST FR0NTIEH PROVINCE 

5,883215
452,555
13
'86 
 71964,960
497,810
16
'87 
 9,856,638
547,591
18
'88 


47 
 -23,704,813


Sub-Tbtal: 


BALUCIISTAN 

428,933
428,933
1
'86 

1,415,478
471s826
3
'87 
 2p595,045
519,009
5
188~ 


9 
 -4,439,456


Sub-Total: 


48 -2,1,5
'86 

73 
 -48,118,430


'87 

38 
 -23,596,218
'88 


-101,162,79
(IAN 1TA.159 




, 44. .FINANCIAL ANNE ANANEXI 

TABLE M-28 - P 

ILLUSTRATIVE DISTRIBUTION AND 
ESTIMATE OF COST OF IMU2ORTED't COMtfODITIES FOR. 
RURAL DISTRIBUTION SYSTEM EXPANSION COMPONENT 

(inU.S. Dollars)
 

Quantity Number FY 1982.: 

per of Total Unit Total Estimated
 
ISub-Project Sub-Projects Quantit. Cost X.I.82 ...Cost
 

. 

Punjab 1,572 68 106,896 20 2,137,920
 
Sind 1347 47,145 942,900
35 320 

... Baluchistan 751 9 6,759 20 135180 

Sub-Total - - 4,21,220- 0159 

Three-PhaseEnerBZ (Watt-hour2 Meters
 

Punjab 91 68 60188 $138 853,944 
Sind 58 35 2,030 138 280,140 
N.W.F.P. 22 47 1,030 138 142,692
 
Baluchistan 8 9 72 138 9,936
 

Sub-Total 159 - 1,286,712 

Sino1e-Phase Distribution Transformers
 

Punjab 700 KVA 68 47,600 $ 27 1,285,200 
.35
Sind 400 KVA 14,000 27 378,000
 

4 N.W.FP, 174 VA 47 8,178 27 220,806 
Baluchistan 175 VA 9 1,575 27 42,525 
Sub-Total -. 159 -- 19926,531
 

- . eB2ulrThree-Phase Distribution Transformers
 
Punjab 150 KVA 68 10,200 $ 44 448,800 
Sind 100 KVA 35 3,500 44 154,000 
N.W.F.P. 50 KVA 47 2,350 44 103,400
 
Baluchistan 50 KV 9 450 44 19,800
 

4 Sub-Total ..- 159 - - 726,000 

Tubewell Three-Phase Distribution Transformers
 

Punjab .1,875 KVA 68 127,500 $60 765,000 
Sind ' 10280 KVA .35 . 44,800. 60 2,68800

* N..P. 450 KVA 47 21,150 60 
. 

1,269,000
Baluchistan 125 ICVA 

. 

9 1,125 60 67,500 
Sub-Total 159 - - 11,674,500 

4Resulators. 
 Capacitor, Tools and other Spacial Items
 

mt 68 
Sind 1 met 35 35 6,541 228,935 
Punjab I no . .68 $7,280 495,040 

,N.VJF.P. 1 set 47 47 4,820 226,540 
Baluchistan 1 set 9 4,569 41,121 
Sub-Total 991,636-159 
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FINANCIAL ANALYSIS ANNEX 

TABLE M-28 (Continued) 

$ 	 20,726,5997. 	Total FY 1982 Cost 
- 3,108,99015% 	inflation 


1983 Cost - 23,835,5898. 	Total FY 

3,575,338
15% inflation 


27,410,927
Total 


/
15,000,000 a
9. 	Purchased in FY 1984 

12,410,927Balance FY 1984 

15% inflation 1,861,639
 

14,272,566
Total 


= 8,915,000
10. 	Purchased in FY 1985 
- 5,357,566Balance FY 1985 


803,635
15% inflation 


m 6,161,201
Total 


= 6,161,201
ii. Purchased in FY 1986 


= 	 0Balance 


12. Total Cost (Line,9,10 & 	11 - 30,076,201 

13. 	10% Contingency M 3,007,620
 

Grand Total (Line 12 & 13) 33,083,821
 

a/ Includes $15 million that has been 	earmarked under the
 

Agricultural Commodltier; and Equipment Project (391-0468)
 
equipment
to 	import transformers, capacitors, meters and othe 


to 	connect irrigation tuixwell pumps and other rural 

customers under this project. 
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TAM.ZM- 29 

MW?4ER or VILLAGE~S IMECTRI lED 

P~erod Punjab N.WF.P.(a) 	 Sind4 Baluchistan Total 

Pro-s WAPDA 100 	 509 - -609 

1959-60 177 	 116 2 -295
 

109 351
1960-61 241 1 


1961-62 182 50 4 -236
 

1963-64 14 56 	 i5 85
 

13 5 133
1964-65 	 81 34 

1965-66 89 38 	 22 3 152 

1966-67 37 23 	 21 1 82 

1967-68 35 12 	 49 1 97 

1960'-69 41. 17 	 32 -90 

1969-70 55 34 	 21 -110 

1970-71 	 20 60 17 1 98
 

16 44 6 -66
1971-72 

1972-73 77 101 114 3 	 295
 

580
1973-74. 307 	 144 119 10 

1974-75 379 155 277 42 853
 

1975-76 339 227 280 22 668
 

223 854
1976-77 428 178 25 


371 43 1,606
1977-78 850 342 

1,246
1978-79 586 348 259 53 


1979-80 651 329 271 55 1,306
 

1980-81 550 344 247 40 1,181
 

300 302 62 1,9131901-82 (estimated) 1169 

Total Already.. 

lotrifiedi 6.506 3,694 2.6e6 366 13,255 

Total Number 
6,686 5,988 5,632 430321(b)of Villagea 21,001 

Percent of 	 Villages to be electrified 1 30,066 

Already slo
trifiedt 26% 55% 45% 6% 31%
 

(a) includes the federally admliistered Tribal AT&a"# 

(b) Uased an 1972 Census. Total villages are 	 ov e"timated to be 45,000. 
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TABLE m- 30 

BREKDW OF WllPIY PC1JR GECRATIOtN
 

BY TYPE OF GENERATION PLANT
 

14,000 

IWAL. 

12,000 

HYDEL 

8,000
8,000  / -electric 

(Generated in hydro
plants) 

0 

-4,000 


(Generated in steam, gas 
turbine & diesel plants) 

0 I I I I 

1979-80 1980-81
1976-77 1977-78 1978-79 


YFAS 

SOURCE ." IPDA ANM'XAL REPORT, 1980-81 
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TABLE M-31
 

FREQUENCY DISTRIBUTION OF NUMBER OF
 
VILLAGES BY TOTAL POPULATION IN EACH
 

PROVINCE 

POPULATION PER POPULATION %
 
VILLAGE 1972 PUNJAB N.W.F.P. SIND BALUCHISTAN TOTAL
 

& FATA
 

Less than 500 30.9 39.9 18.4 73.1 36.1 

501 - 1,000 24.6 18.5 25.0 12.3 22.1 

1,001 - 2,000 23.0 19.6 31.3 6.0 21.4 

2,001 - 3,000 9.1 8.8 13.2 1.3 8.6 

3,001 - 4,000 3.6 4.2 4.9 0.3 3.4 

4,O01 - 5,000 1.5 2.2 2.4 0.2 1.6 

5,001 - 6,000 0.8 1.5 1.0 0.1 0.9 

6,001 - 7,000 0.5 1.0 0.7 0.09 0.5 

7,001 - 8,000 0.3 1.0 0.4 0.05 0.4 

8,001 - 9,000 0.2 0.4 0.3 - 0.2 

9,001 - 10,000 0.2 0.4 0.2 - 0.2 

More than 10,000 0.8 1.2 1.1 0.04 0.8 

Population not 4.5 1.3 1.1 6.5 3.8
 
known 

Total: 100.0 100.0 100.0 100.0 100.0
 

Note: Above data Is based on Info. from WAPDA's
 
Action Plan for Rural Electrification in
 
Pakistan February 1980
,
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TABLE m- 32
 

NUMBER OF VILLAGES BY
 
POPULATION AND PROVINCE (a)
 

NUMBER OF VILLAGES 
POPULATION PUNJAB N.W.F.P. SIND BALUCHISTAN TOTAL 
PER VILLAGE & FATA 

Less than 500 7,728 2,667 1,101 4,133 15,629 

501 - 1,000 6,155 1,236 1,502 698 9,591 

1,001 - 2,000 5,751 1,314 1,877 331 9,274 

2,001  3,000 2,279 591 790 76 3,736 

3,001  4,000 898 281 292 19 1,490 

4,001 - 5,000 378 147 142 9 676 

5,001 - 6,000 214 99 59 8 380 

6,001 - 7,000 117 69 40 5 231 

7,001 - 8,000 70 68 25 3 156 

8,001 - 9,000 44 30 17 - 91 

9,001 - 10,000 40 24 10 - 74 

More than 10,000 203 82 67 2 354 

Population not 1,124 88 66 368 1,646 
known 

Total: 25,001 6,686 5,988 5,652 43,321
 

% 57.7 15.4 13.8 13.1 100.0
 

(a) This above data is based on information 
from WAPDA'B Action Plan for Rural Elec
trification in Pakistan, February, 1980, 
wiich in turn is based on the 1972 census. 
It is estimated that the total number of 
villages has increased since then to 
approximately 45,000.
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TAMLE M-33 

KILOMETERS CF PRIMARY (11,000 VOLT) AND S

VOLT) POWER DISTRIBUTION LINES INSTALiI). 
ECO
BY 

NDARY 
W4PDA 

(230/400 

Total 

Area Electricity 
Board 

Added during 1980-81 
Prinary Secondary 

as of 6/30/81 
Priary SecondarX 

Lahore 76 59 6,696 4,448 

Gujranwala 143 99 10,793 4,600 

Multan 1,434 312 17,590 5,039 

Faisalabad 295 221 13,317 4,240 

Islamabad 2,294 1,913 7,346 6,232 

Punjab 4,242 2,604 55,742 24,559 

Peshawar 592 575 9,314 7,030 

Hyderabad 761 405 13,981 5,640 

Quetta 213 130 2,629 1,395 

Total 5,808 3,714 81,666 38,624 

SOURCE : Statistical Data, WAPDA GMD 
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TABLE M-34 

BY CERSHIP AND PRfVINCE IN PAKISTANNMBER OF TUBEMIS 
(As of 6/30/7M 

DISTRICT Public Private Total 

PLUAB PROF; r zO 

Rawalpindi 11 162 173 

Attock 26 680 703 

Jheltm 17 853 870 

Gujrat 939 4,822 5,761 

Sargodha 939 2,088 3,027 

Mianwali 192 2,813 3,005 

Faisalabad 434 6,732 7,166 

Lahore 269 8,408 8,677 

Sheikhupura 1,856 4,811 6,667 

Gujranwala 552 IR,121 18,673 

Sialkot 14 15,874 15,888 

Multan 207 22,502 22,709 

Sahiwal 131 18,167 18,298 

Mzaffargarh 1,322 4,904 6,226 

D.G. Knan 34 3,745 3,779 

Bahawalpur 68 3,429 3,497 

Bahawal Nagar 23 1,831 1,854 

Rahim Yar Khan 151 4,597 4,748 

Sub-Total 8,058 131,166 139,224 
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TABLE M-34 (Q)rINUED) 

NUMBER CF IUBEWELS BY CWMERSHIP AND PROVINCE IN PAKISTAN
 
(As of 6/30/75)
 

Private TotalDISTRICT Public' 

SID PROVINX 

1,450
Hyderabad 59 1,391 


152 152
Badin 


- 468 468Thatta 


243 247
Sanghar 4 


7 430 437Dadu 

115 115
Tharparkar 

106 1,307 1,413Sikkur 


Mhairpur 535 367 902
 

566 1,032 1,598
Nawabshah 


4 269 273
Larkana 


2 327 329
Jaccobabad 


2 609 611
Karachi 


Sub-Total 1,285 6,710 7,995
 



TAKE M-34 (W)INUE) 

OCF TIBAUS BY OWNERSHIP AND PRO IN PAXISMN 
(As of 6/30/75) 

DISTRICT Public Private at*A1
 

NORIHEST FIETLrR PpmIm
 

Peshawar 82 1,302 1,384
 

Hazara 18 117 135
 

Mrdan 30 1,359 1,389
 

663 671
Kc*at 8 


D.I. Khan 103 762 865
 

Bannu 8 81 89
 

Swat 0 138 138
 

Dir 0 27 27
 

Agency 0 39 39
 

North Wbziristan 3 38 41
 

South Wazixistan 0 8 8
 

Malakand Agecy 0 129 129
 

Special Areas 3 214 217
 

Sub- btal 252 " 4",6 - 4,915
 



TAWE M-34(1?EflJXW 

MM CP ZMMUIS BY C5*EW AN PKPJMIN D PAMM~h 
(As of 6/3o/75) 

.IWMPLbik Private Ttw 

BMUAN PJNE 

Quetta 3 564 567 

Pishin 9 G91 700 

Loralai 32 155 187 

Zhab - :.74 174 

OWagi 1 145 146 

Sibi - 32 32 

Nasirabad 2 40 42 

Kadihi 25 25 

Marri Bughti 29 29 

Kalat 1 1,319 1,320 

Makran 4 82 86 

ras,,la - 214 214 

Sub-Mtal 52 2 . .3,714 

Grand 7btal 9,647 146,201 155,848 



TABLE m-35 

NUMBER OF TUBEWELLS (SHALLOW 

AND DRILLED) BY TYPE OF POWER 
(As of 6/30/75) 

DISTIRiCT Public Private Total 

Electric Diesel Electric Diesel Electric Diesel Grand 
Total 

PUNJAB PROVINCE 

Rawalpindi 

Atfock 

Jhelum 

Gujrat 

Sargodha 

Mianwali 

Jhang 

Faisalabad 

Lahore 

Sheikhupura 

Gujranwala 

SialDt 

Miltan 

Sahiwal 

Muzaffargarh 

D.G. Khan 

Bahawalpur 

Bahawalnagar 

R.Y. han 

Sub-Total 

9 

26 

15 

937 

933 

180 

872 

429 

265 

1,856 

550 

10 

167 

92 

1,302 

15 

57 

22 

135 

7,872 

2 

-

2 

2 

6 

12 

1 

5 

4 

-

2 

4 

40 

39 

20 

19 

11 

1 

16 

186 

112 

578 

236 

2,535 

622 

1,140 

2,159 

2,110 

5,742 

2,421 

6,482 

4,126 

4,427 

4,971 

425 

153 

570 

196 

589 

39,634 

50 

102 

617 

2,228 

1,426 

1,673 

4,468 

4,622 

2,666 

2,390 

11,639 

11,748 

18,075 

13,196 

4,479 

3,592 

2,859 

1,635 

4,008 

91,532 

121 

604 

251 

3,472 

1,595 

1,320 

3,031 

2,539 

6,007 

4,277 

7,032 

4,136 

4,594 

5,063 

1,727 

168 

627 

218 

724 

47,506 

52 

102 

619 

2,289 

1,432 

1,685 

4,469 

4,627 

2,670 

2,390 

11,641 

11,752 

18,115 

13,253 

4,499 

3,611 

2,870 

1,636 

4,024 

91,718 

173 

706 

870 

5,761 

3,027 

3,005 

7,500 

7,166 

8,677 

6,667 

18,673 

15,888 

22,709 

18,298 

6,226 

3,779 

3,497 

1,854 

4,742 

139,224 
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TABLE M-35 (Contd.)
 

DISTRICT Public Private Total 

Electric Diesel Electric Diesel Electric Diesel Grand 
Total 

SIND PROVNCE 

Hyderabad 57 2 1,037 354 1,094 356 1,450 

Badin - - 86 66 86 66 152 

Tatta - - 53 415 53 415 468 

Sanghar 4 - 185 58 189 58 247 

Padu 7 - 154 276 151 276 437 

Tharparker - - 60 55 60 55 115 

Sukkur 87 19 810 497 897 516 1,413 

Khairpur 528 7 250 117 778 124 902 

Nawabshah 566 - 457 575 1,023 575 1,598 

Larkana 4 - 92 177 96 177 273 

Jaccobabad 2 - 131 196 133 196 329 

Karachi. 2 - 357 252 359 252 611 

1,257 28 3,672 3,038 4,929 3,066 7,995 

Sub-Total 
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BLE M-35 (Oontd.) 

DISTRICT Public Private lbtal 

Electric Diesel Electric Diesel Electric Diesel Grand 
Total 

NORTHEST FIMER PROVINCE 

Peshawar 82 - 1,370 14 1,370 14 1,384 

Hazara 18 - 114 3 132 3 135 

Mardan 30 - 1,345 14 1,375 14 1,389 

tohqt 8 - 645 18 653 18 671 

D.I. Khan 103 - 582 180 685 180 865 

Bannu 8 - 71 10 79 10 89 

Swat - - 116 22 116 22 138 

Dir - - 27 - 27 - 27 

KhyberAgency - - 39 - 39 - 39 

N.Waziristan 3 - 36 2 39 2 41 
Agency 

S.Waziristan - - - 8 - 8 8 
Agency 

Malakand - - 128 1 128 1 129 
Agency 

Special 3 - 203 11 206 11 217 
Areas 

Sub-7btal 252 - 4,391 272 4,643 272 4,915 



2"i' M2 !; !A2N 

~ 4*'~ r '..Page46 

$2 .'.'...' '2'."' ! ii i ii ! i - <J > ...
 

ITI Public Pria 

lectxic Diesel Electric Diesel Elcrc Diesel Grn22 


.42-4: .,.22..2r2 '.2.......
'I ,,2'"4 &2 ...-............


.2 187.
232 

Sib 2~t 27502756 2-537 30 


.... . . . . .. ......~. ....... ...... ........ .
 
235 7 167
.Lraa,Na4 32 6 35 18
 

1 52 14 1320
QKaia 145 76 


Khua 3 23 3863 3
1iS 82 


RLachhi 2 234 234 214
 
ft 

2 23 23 2
Kahh 
Su-Tta 10a 42 1524 7911 1524 7965 314
 

"24 Z)rand a 919 25 4928 16953 5863 92 1984
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ANNEX NADMINISTRATIVE ANALYSIS ANNEX 


Table N-1 
Basic Information 

Page 1 

GUJRANWALA AREA EM4 CTRI2ITY BOARD 
Gujran- Sial-
wala kot 

No. Description/Indicator Circle Circle 

]o Area (Sq. Miles) 2,303 2,060 
2. Poplation (In 000s) 2,049 2,705 

3. *N.C. Maximun Demand(M..) 6 / 8 2 185 72 

4. No. of 11KV Feeder 97 59 

5. Unit Receivd(GRHr)7/
81-6/8 2 396 188 

6. Unit Sold -do- 321 156 

7. Percentage of Loss 19 17 
RsW(g) 

8. Net fixed Assets (as of 6/82) 192 108 
RsUM) 

9. Total Value of Energy Billing 318 134 

during past 12 mnths 

(7/81-6/82) Rs (M) 

10. Total Operating Expenses 14 10 

during past 12 months 
(7/81-6/82) 

1.1. Consumers9 : Domestic 158 116 

12. (In O00s) commercial 27 20 

13. Corm1unity 
14. Tuboweill 11 7 

15. Small Industries 10 6 
16. Large Industries - -

17. Grand Total 206 149 

18. Total No. of Villages 1,257 2,895 

19. NO. of Villages Electrified 487 654 

(estimated asj of june,1982 ) 

20. No. of Operation Divisions 
5 4 

21. No.of Opr. SuL-DivinionG 23 20 

22. No. of Construction Divisions 2 " 

23. No. of Const. Sub-Divisions 
7 -

24. Total 130. Of Personnel 3,326 2,192 

25. Total NW. of Haevy Vehicles 14 10 

26. Total No. of Light Vuhiclen 32 23 

Sheikh
ipura 
Circle 

2,300 
2,454 

123 
99 

424 
375 

12 

154 

343 

8 

85 
11 

6 
3 
-

105 
1,097 

576 

3 
14 

-

1,458 
6 
26 

Circle 
AEB 
TOTAL 

6,663 
7,208 

380
255 

1,008 
852 

16 

454 

795 

32 

359 
58 

24 
19 

460 
5,249 
1,717 

12 
57 
2 
7 

7,330 
30 
81 

Non-Coincidental Maximum Demand 

SCURCEI Gathered at the AIM by a UqAMi)/WAPDA Toam 



7 ........... 

Lahore~~-'-.Q- 4 
o Lahore Lahore 

Circle iceCircle. 

,4-~, , 
-

Cirole Circl~e TolU. 
No, -- s-, pj4'n/ indicator ~ 

-'44--4 

22.- PojAlpOu(f10~)2ai n -

"3,~ *~~NeC, axium Demand (M5.W06.) 
"4. No. "of'11V eder* 

5~ unit Rteived(QfZ~r) 7/81-6/82 
6. Unit Sold -do-
7, Percentage of ,Loss 

S I' 

Be Nast f ixed Assets (as of 6/82) 

"<" 

14r13 
Be'' 

738 
548 ' 

26 -

)Rs(N) 
128 

0_'4-800--203459.. 
0 4 

63 476 59 
434 7894 536 
333 640 376 

23 1-9 - 3'24 

312 358 369 

4,5 9 
__ 

633 
256" 

2o496 
10897 

1*166 

-

&~ 

9. Total Value of 3nergy Billing 
during past 12mnths (7/81-6/82) 

522 
C)<---

230 408 ,232 1,392 
-

10.' Total Operating Zxpenses 
past 12 moth (7/82 /82) 

11. Cuctoer's Do~mstic 

32during0 
32 2J 

0 2 

9 

3 

829 

8 

- 4 

367 

-

-

-

(In 000s) 
12. Cocnrcia 1 
13.' cmmunity 
14., Tuo 

1Sm all, ndustries-
16. Large Industries 
17o Grand Total 
18. Total No* of Villages' 
19. No, of Villages X1etrified 

48 
-

157 

27 
--

1l 
44---4 

124 

19 
-
3 

120 

15 

10. 
5 

113 

-

109 
2 
15 
21 

514 

~ 

-

- -

<~7.& -25, 

2.(estiatd as of Jlune# 1982)44-
20 o. of Operation Division 

21. No. Of ot, Sub-DivisionU 
22o.o Cntzrution Division 

23. Not of Const., sub-visiofls 
24. Total Moo of Personnel 

TotalIN1b of Heavy? Vehicles 
26. Total Noe of Light Vehicles -

4 
22 

2,490 
12 
47 

4 
19 

2#215 
2 

66 

44i 
4 

19 
1 
5 

2,426 

70 

4-
24 
1 
7 

2,807 
13-
82 

0 
2 
12 

10"369 
27
b 

Mo-4wdna Maim Dema 

U4-WRATGAaba hcahe5W-1,4 



jt.zA 

SNo. Deaoxiptiori/Xndi5cator 

r ., 

, Popuaatdn.-In -0 00 ) 


3.l~~Ae& mls 

3. *O4C, Maxli Deiand(MA 
' 

.) 6/82 
S4, No, of 11V~ FeederV> <S 

~ 5. Unit 3eceived4'(Gl~r) 7/81-6/82 
; 6, Unit Sold~ .-do-i48 

%of longS7. 

8, 	NoMt ftxod Asset~s (as of 6/82) 
,, 

3.4.3. 

,. 9. TotaliValuxe of EnergyBilling 

3.33past 

K24, 
'3 ', 

during-past 12 months (7/81-'6/82) 

106 Tota2.opea .tingExpenses during 
12 months (7/81-6/02), 

1,Consmers i Domestic 


120 (In 000s) Comrial 

1. .communty 

14. 
3.5. 
160 

17. 
18. 	Total No. 
19, No of Villages Electrified 

(estigateG ci Of ;.',o 1982) 

20o No, of Operati iios 
21. 	 No, of Cyr, Sub-.Divisions 

No* of Cosruto Div17i23s
22. 
23,. 	Hoe of Const. 3Sab'.Divisain3 

Total mo. ofPerbonnel 
25. 	 Total No. of Hev29hce 
26. 	 Total mo. of Light Vehicles297 

m 	 Mxm= Demaid.Nn-coinidental. 

Tubowell 

Small industries 
Large Industries 
Grand Total 

of Villages 

AW 

Pa a 3 .
 

raisal- Sar
'rhun abad godha 	 AE 

Cicle CraceCrb Crl~ ioe 3 TT. 

5$380 1,457 10,060 	 16,897
9,050o3,35 2'#500 3,200 

473*-*~ 
-' 847- '43 '=120 


82 1020
 
019 576 	 1,947
55 


1,724704 540 

13 14. 61.
 

ROCK) 
1,464488 488 488 


a(H), 932
223 438 271 

RsCK), 

23 34 3188
 

361.78 173 110 


17 39 -24 	 0'
 

5 	 14.
4
 
''3 	

21

6 

3 15 3 


475,
104 230 141 
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Basic~lnforma*.ion .-

HUMTAN AM AEZCTRICZTY zOAR 

No. Descriptionin'fdicator circle circle Circle circle Circla ATOTAL 

.,Area (Sq.Mie)047 	 5t3 18624?74 

f13,09520Population (In0000, 	 31S823~3,711 ~5051[ 

3.*.C aximum,Deman~d (M.V.)6/82 12 9-1 	 546 

9 820 	 2,080.5. Unit ReevdGH7/16 773, 

370 584 651 106056. 	 Unit Sod'.do 
25 93~7. ofLous 	 25 21 

S. Net fixed Asase(an of682) 194 291 3027? 

9. Total ValueoEo MzW 3LBia g() 
during, Past 1.2 	 months (7/Ia4/02)~ 240 1S04 421 965 

10. Total-Operatin bpanson duing9
 
1.past:12 mnths(7/81-4/02) ' S1
 

1.Conamerst Dobestia(n 000W 92 109 ' 26937 
9412. Commecial 28 	 23 43 

13. 	 unIM~uy
 
10 	 20,14.. Tubevall 4 	 6 

9 16,15. 	 "allIndustries 3 4 

16. 	 Large 2ndustries --

Grand Total M2 146 228 5021K17. 

100;64
Is.Total No. ofVilla,. 	 3v295 2g616 4*041 

19. No$ of Village. 1.ottitte 
(astinated "sof Juww, 1962) 540 693-. 6761,0 

20. No. of C9Eration 
-Divisions 	 3 4 6 1 

21. No. of opr. Sub-MvLY s 16 	 is 31 61 

22. No. of Ostxrtion DYILiM P 

4:23. 	 Mo* of Co..t. Sub-Dvloiis 2 2 2 

1722 2e092 2*236 6,0to"24. Total No. of Personnel 
25. ~Tw No. of Mav eies 6 	 14 10 3 

26. Iutal go..of Light Vehicles. 27, 	 it 35$ . 
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Basic iniformation 

*-~, % *QetaQuetta , 

NDesa3r1rtion/IndictCot iCixl Circle TTA 

1. Area (Sq. Mi1ps) 47o278 86t772- 3 -1050 
pFi 

,., Ppulatio 000+s) -1#470. 670. 2,40 

3. *N.C.MaXimum DAMand(M.W.)6/82 105S 19 2 

4. No of 11oV eeder4 60' 

5. Unit ROveived (G x)7/64/82 458 13 '471 

~i+ 4+~ .. .... ... .___ 329311,6,. . ....UntSold-... . do -+ ... ........ ___ 4. . . . .
 
30 32Vot Loss 34

44.7. .+++..++ . -' 
0. Not fxed Assets (as, of 6/82) Vs. s() 

262116 370
 
.,.v~tP .+n 

9. Toa lValue of Enery lling its.H) 
~4.during past 12 month. (7/81-6/82). ,) 2'116 


10.,Total Operatin~g Expenses duinng Us. (M) 
past 12 moaaths(7/Sl'4/82) 19 39 58 

Consumerat' Domestic (In 0009) 45 ~,10 55 

1*Comercal ' 13 4 17 
4--.11. 

-m13. Camity 

14. Tueel44 
15. Small Irohotries 1I 

Grnad Total 63 1,4 .77 
4:17. 

18. Total 00. of Villages 3,60 2,047 5,652 

190 "Do Of villages 3lectrifiod 9 
(estimated as of June, 1982) 273 i 9 

20O No. of oxaation 3 S
 

21. No of Apr Su-iiin
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23. Noe of Cusst. sub-Dvisions 
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25. Total No. of Heavy Vehicles if 2 19 
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Basic Information 

aHYDERABAD A~MRnUCTRCITrmo 

T0TALNo.Dasritio/InictorcirleCircle 


11#626 21,758 1361 53,045
1. 	 Area (sq. miles) 
3f822 31'622 34305 1,42. 	 Population (In0008) 


*N..HR±NI~Dead(M.W) 6/82 169
 

75 256
90. 91
4. No$ Ofi1xV Feeder 
461 716 357 1;534


50 unit, 3ceived (G~fr) 7/81-6/02 

332 577 272 11181.
6. unit sold -	do 

28 '19 24 23

7o of Loss 

8, Net fixed Assets~s, of 6/82) 22-MY 
331 1,043388 324 


9. Total value of Nn*rgy Billing IPs,*C) 
219 379 159 7.57
during 	past 12 months(7/81-6/82) 

10. Total operating cpenses duxu, MR.(M) 
62 ,44' 167
irog past 12 =@nths (7/01-6/82) 621 


11. C~sons3 	Destc (in o0os) )1.04 110 72 26
 

33 22 91)
35
12. 	 Commercial 


13. 	 Counwity 
11
5 	 2 4 


'U1.Tubewell2 

4 	 3 11
15. 	 Mall industries 4 


16. 	 Zange Industries --


Grand Total 148 IS0 101 391)
17. 
1,276 sl,091
Is.Total No. of Villages 	 2#544 2t271 


19. No 	of Villags 31ectrified 
2#513
(estimated as of June, 1982) 1,065 646 802 


1

20. No. 	of Operation 

Divislins5541
 
25 217 67


21. No. of Opt. sub-Divisions 25 

1 3
I 	 1
22. 	 No. of Constucation 1ivisions 


11

23. No. of Const. Sub-Dvisions 3 5 	 3 


24. Total No. of Personnel 	 2,21* 2,215 1i590 6,026 

25. Total No. of Heavy Vehicles 19 23 12 	 54
 

69 111 so 	 330
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~' ' { Table N-8 IPage 

~ ,PESHAWAR AREA ELECTRICITY BOARD 
Paha -Mr Abott-
war dab 

Xy
b&bdObr, 

" 
n 

No.' Description/in ~bator Circale Circle Circle- Circle CJirold TO1TAL 

*1. Area (Sq. Miles) 

2. Population (In,0O0s) 
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1,680 

4o829 

5,146 

10.654 

4,045 
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1,5915 

11,645 

2r940 

30j079 

15,706 
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-,'-*N% .NximuDemand (M.v. 
4. No. of lIM Feeder 

Unit RacetvedCcWHr)7/81-6/82 

6. Unit Sold  do 
>7. of 1oss 

60424 
6 34 

460 3G4 

317 -213 
31 30 

277 

246 
11 

6?4427 
485 215 

335 129 
31 40 

.117.41 

1,240 
29 

a. Net fixed Assets(&* of 6/82) Rs. (M) 2310 191580 

HI9., Total Value of Energy Dill- Rs.(M) 
ing during pat1 ots5 
(7/81-6/82)' 

10. Total Operating Expenses Rs. (N) 
during past12 monthsm 22 
(7/81-6/82) 

11. Consumerst Domestic (In0000) 114 

12. Cooomeroisl 28 

4 

'510 

144" 
19 

9 

60 
10 

3 

17 

99 
13 

6 

12 

60 
13.9 

27 
4 

b 

477 

4' 

A'> 

' 

13. 

14. 
15. 

16. 
17. '+ 

Comunity 

Tubewell 
SuI industries 

Lutgo ndustries 
Grand Total 

,-+ +. 
++-+++++ ++++-

+++,,':++++ 

1 7 

4 5 

147 175, 

+ + . , + .. ... 

:: ++;++ + : + +?? + + 1++....++ + ++ 
++ + " 

- -1 

*4 

1 3 
mU 

71 119 

. . . .+ ++ +., + .. . .... 

: + + + ": ++: . 
......... ........ 

2 

2 

77 

. . + + + ++ + ,+ 

+ + 
+.............. 

.14 

I 

set 

+ , 

18. Total No. of Villages 
19. No..of Alleges alettifled 

(estimated an of June, 1982) 
20. so# of Operation

Divisions 

697 3,429 

675 10027 

3 5 

1,422 

563 

3 

937 

637 

3 

803 

632 

2 

7028E 

3e 34 

1 

21. No. of Qpr. Sub-'Divisions 

22. No*of Construction Divisionh 

23. No.of Consto Ob-ftvisions 
24. Total No. of Personnel 

25. TotalNoof eavy Veholes 

26. Total No. of Light Yaeles 

16 

1 
41t847 

4 
27 

22 

*2 
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b 

33 

,. 11 

I 

1,270 

24 

15 

I 

2 
1.747 $ 

11 
32 

9 

I 

3 
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22 

7l 
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lit 

*W-gInci14aJeftal Nmaxiwn DandA 

=oU~ Gathered at the An by &OWA?/MA 'To 



I
 

%
 

,
 
!


 

'
u
.
.
.
.
 

-
~
#
 

. I 
U

 

,
 

I
I
 

L i
j
i
 

Ii 
i
 

.9,., 
4 

1
1

iamm 


.4 



!4 
4 

~ 

I

"---U
 

1
L

 



4
~

4
9
4
~

4
~

4
~

'?
 

E
~

4
**'~

~
~

 
4
4
 

'~
~

4
'?

4
2
4
 

~
P

~
'4

~
 ~

 ~
 

4
4
 

4
,~

4
-'4

~
; 

"4
 

~
4
4
4
4
4
 

0
4
 

' 

~
'4

 
4
4
~

4
~

4
~

4
 

~
~

4
4
 

4
-

4
 

4
 

4
%

 

4
4
 

4
4

 
4
4
~

44.~
4
.~

4
4
 

I 

0 
4 

4
4

 
~k
 

4
~

4
~

 4
4
4
4
-..-4


 

4
4
4
-,' 

4
4
 

* 
I-, 

4 

N
 

4
4
 

Ii-
I.
 

0
 

4
4

 

S
 4 

4
4

 * 
U

 
* 

0 
4
, 

'5 
ii 

' 
I 

b II 
I 

I: 

S
 

I-I
*0

4
* 

0 

* 
4 

A
 

I 

4
 

4
4

 
4
4
 

*4 
4

4 
v 

4
4
4
44 ~

4 



--

$ 
-

-
, 

A
 

C
.'-


$C

 

t 
4 

C
C

 
C

~
 

p 
t

C
' 


,C

C

 

C
 

1
 

C
C

-

C

 

C
 C

A
4
C

C
 

i.J 
C

'
0 

I 	

b 
I~J1 

~L
I 

14 
C

' 
UO 

C
. 	

9 
m

e 

9 

9-


gu 

-
9 9 

U


b
4.

I 
I. 

* 

I 	
ilk -.

.41.. II 
.d.. 



ANNEX N 
Page 13 

FIGL'1M N-5 
L 
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PROJECT DESIGN TEAM'S ECONOMIC ANALYSIS OF MARCH 
1982
 

1. General Framework
 

The economic analysis examines the project as conceived
 

to determine likely returns to the economy of 
Pakistan and
 

compares such returns with those of other projects 
being
 

financed by the GOP. The analysis treated each of the live
 

components of the project separately and has found 
them
 

economically competitive and acceptable.
 

Two of the project components, Institutional Improvement
 
" projects where benefits are
and Training, are " soft 


tangible but extremely difficult to quantify. 
Therefore,
 

these two components did not undergo a traditional 
benefit-

The
 

cost analysis nor a cost-effectiveness analysis. 


necessity for these components and their benefits 
will be
 

discussed in narrative form where in one example, 
increased
 

staff efficiency and smaller numbers of new employees,
 

resulted in an annual savings of Rs 36 million.
 

The net benefits of the three remaining components, 
System
 

Energy Loss Reduction, Gas Turbine Generation, 
and Rural
 

Electrification Network Expansion, lend themselves 
to
 

quantification. Each component was subjected to a benefit

cost analysis and for each, the internal economic 
rate of
 

The results of these benefitreturn (IERR) was calculated. 

cost calculations were subjected to ocnsitivity 

analysis
 

to test the vulnerability of assumptions made in 
carrying
 

out the benefit-cost analysis to possible variations 
which
 

may develop during project implementation.
 

2. Methodology
 

For the Institutional Improvement and Training 
components,
 

the two components not subjected to benefit quantification,
 

a cost-effectiveness analysis was not made due 
to resource
 

Carrying out such an analysis would have
constraints. 

(a) the identification and costing-out of
entailed: 


alternative strategies that would achieve the same 
results;
 

(b) the seleccion of the least-cost alternative 
from among
 

strategies considered; and, (c) comparing the economic cost
 

of the least-cost alternative with the cost of 
these
 

components as now envisioned. Although conceivably such
 

comparisons are possible, given enough time and 
resources,
 

the variations in results would not have been c.ear-cut
 Moreover

enough to justify the extensive exercises involved. 


given the acknowledged WAPDA organizational need 
plus its
 

on-going operational requirements, scheduling 
of institutional
 



modifications and training accivitiea will in nctuality
 
yield to the requirements o2 providing uninterrupted
 
utility services to its co-asumers.
 

For the three components subjected to benefit-cost
 
analysis, the traditional methodology of comparing the
 
present; values of streams of
 
economic benefits and economic costs, with and without
 
the project, was employed. It was necessary to develop
 
an energy sales forecast and to make a series of assumpt
ions for each component dealing with load and rate of
 
load growth, pricing, etc., in arriving at the stream of
 
economic benefits. These assumptions, including notes
 
explaining the rationale on which they were based, are
 
included in the Economic Analysis Assumptions, Attachment
 
A of this Annex.
 

A 30-year period was selected for quantifying costs and
 
benefits. No salvage value was assigned to project
 
capital investments at the end of the aralysis period.
 
Although the physical plant financed unoer the project
 
will probably have a value after 30 years, the net present
 
worth would render such remaining value insignificant.
 
However, the salvage value of copper wire recovered from
 
renovated power lines was built into the analysis in the
 
year renovation is expected to occur.
 

Project economic costs were based on the financial costs
 
of the different project components adjusted (decreased)
 
for duties and taxes. Added to adjusted financial costs
 
were the operational costs of fuel, electricenergy,
 
manpower and maintenance. A discussion of these adjustments
 
and their magnitude is included in the Economic Analysis
 
Assumptions (Attachment A). To the extent that the project
 
makes electricity available to the general rural population,
 
there occurs a very large "social soundness" factor. The
 
average standard of living in rural areas will be improved.
 
However, quantification of such benefits in terms of a
 
social discount rate for Pakistan is not attempted. To be
 
as factual as possible, quantifiable benefits were subjected
 
to one primary test of value: the internal economic rate of
 
return (IERR). No benefit-cost ratios or present values of
 
benefits were computed.
 

The results of the IERR computations were then subjected to
 
sensitivity analysis in order to measure the effect of
 
possible changes in conditions on the results of the
 
analysis. In each case, IERRs were computed under the
 
following three assuptions: (a) overall costs increase by
 
20 percent over the life of the project without any change
 



in benefits; (b) benefits decrease by 20 percent over
 

the life of the Rroject without.any change in costs;
 
cots increase by 10 percent with a concurrent
and (c) 


decrease of 10 percent in benefits over the life of the
 

project.
 

3. Shadow Pricing
 

It was determined that shadow pricing of foreign
 
exchange and local )abor cost was not necessary. The
 

foreign exchange rate of the rupee ts being adjusted on
 

a continuous basis as directed by market conditions and
 
WAPDA will
no other adjustments are deemed necessary. 


utilize qualified construction contractors to the extent
 

that they receive reasonable competitive prices and meet
 

construction schedule requirements. Due to the limited
 

availability of qualified contractors, it is expected
 
that much distribution line rehabilitation and expansion
 
work will not be undertaken by WAPDA Power Wing
 
Distribution Office crews. The competition for work and
 

utilization of going labor rates should avoid the need
 
for shadow pricing labor costb.
 

In the Power Generation component, the price of natural
 
gas that will fuel the gas turlines was shadow priced
 

This shadow
to reflect the international market price. 

price was approximately seven times the price being paid
 

for gas at present. Discussions with the ADB staff
 
indicate that the Government of Pakistan is considering
 
raising the cost of gas to approximately U.S. $ 0.75 per
 

When this occurs, shadow pricing needs on
million BTU. 

fuel calculations will be lessened.
 

4. Project Benefits
 

and Trainin"
a. Institutional Improvement 


The benefits that will accrue to the Diutribution
 
Organization (DO) of WAPDA and to the economy of Pakistan,
 

as a result of the Institutional Improvciient and Training
 

components are tangible but very difficult to quantify.
 

The benefits will be demonstrated by increases in the
 

operating efficiency of the DO, increases in employee
 
productivity and improvements in the quality of employee
 

outputs. However, traditional analysis was not appropriate
 

because these benefits are not marketed nnd thus do not
 

have a price tag. Furthermore, the.benefits which accrue
 

gradually over time are difficult to schedule.
 



Similarly, rigorous cost-effectiveness analysis 
was not
 

possible, given time and resource constraints.
 
illustrate the nature
 Nevertheless, it is possible to 
 shown in the
 

and probable magnitude of these benefits 
as 


following illustrati.ve examples.
 

The first example deals with teducing 
the large number of
 

The DO's workforce:has
 employees on the DO's payroll. 


been growing by an average of 4,000 
persons per year over
 

the past several years. Streamlining the present work

skills of employees now on the payroll,
force, upgrading the 

and tightening hiring practices so 

that the increase in
 

new employees is reduced from 4,000 to 2,000 per 
year would
 

result in substantial savings in the form of reduced
 

Such savings are estimated at
 salaries and benefits. 

Ra 36 million ($ 3.3 million) per year 

and they will
 
Streamlining the
 

continue after the life of the project. 


workforce further so that the employee 
to customers served
 

ratio is increased from 1:40 to 1:80 (which 
would still be
 

about one-fourth comparable ratios 
in other LDCs) would
 

save Rs 70 million per year.
 

The second example deals with imprcvements 
in admini'strative
 

practices. At present, the DO's energy losses are in part
 
Those losses are
 

due to loose administrative controls. 


estimated to be a minimum of 6 percent 
of all eneiy7 sold,
 

The administrative
 
giving an annual loss of Rs 36 million. 


are attributed to meter tampeing,
 or non-technical, losses 

pilferage, lack of follow-up of outstanding 

accounts and
 
The
 

simply failure to bill consumers for energy used. 


in-provement in administrative control could cut 
these losses
 

The
 
by half with a savings of Rs 18 million per year. 


elimination of all pilferage would 
result in a savings of
 

Rs 36 million per year.
 

There are numerous other
 These are two of many examples. 


scenarios and combinations of possible 
improvements.
 

There is no doubt that the Training 
and Institutional
 

Improvement components will result 
in substantial time
 

the power distribution functions,
savings in carrying out 


that resources will be better utilized 
and that additional
 

cost savings qill be realized which will far exceed 
the
 

cust of these two components.
 

More importantly, the implementation 
of the Institutional
 

Improvement and Training components 
will assist in
 

bringing about basic changes of 
attitude of the DO's
 

A change of
 
management and employees over the long-term. 


management attitude and policy to insist on new employees
 

the extent possible basically
being literate and to 

crucial to the DO becoming an efficient 

and
 
qualified, is 

responsive electric utility organization. 

Perhaps the
 

http:illustrati.ve


best conceptual measure of the benefits that will result
 

from these two components is the implication of not
 
the energy losses will grow instead of
undertaking them; 


diminish.
 

b. Distribution System Energy Loss Reduction
 

The benefits of this component derive from the value
 

of the energy saved by decreasing the magnitude of energy
 

lost between the generating plant and the end user. This
 

project component will address only the energy loss
 

reduction in the distribution part of the power system.
 

For the WAPDA projected 3 percent energy loss reduction
 

(from 18 percent to 15 percent over a three year period),
 

the annual energy saving is estimated at about 500,003,000
 

kilowatt-hours by the time the project i, completed. The
 

energy thus recovered is equivalent to the production
 

from a 170 MW unit operating 8 hours a day, 365 days a
 
year.
 

Thus, the return on investment for this component is high.
 

The IERR was computed at 70 percent. The returns remained
 

high under sensitivity analysis assumptions. A reduction 
in project benefits of 20 percent left an IERR of over 

This partly relatively small50 percent. is due to the 
investments required to reduce losses a few percentage
 

Because of the great magnitude of power involved,
points. 

a small increase in power system efficiency yields high
 

returns.
 

Additional beiefits of this component may lie in changing
 

WAPDA's attitude towai-d diritributi,-n system maintenance 
and rehabilitation. Once WAPDA uthe value of 

energy loss reduction, it should not only maintain the
 

rehabilitated system in order to continue realizing
 

these savings, but also work to further reduce losses and
 

recover more of the currently wasted energy. This
 

component is a good example of what appropriate technology
 
can bring in the
transfer and institutional de-,elopment 


form of large savings.
 

c. Gas Turbine Generation
 

analysis of this component is not possible with
Tht 

The A.I.D. financed gas
proposed A.I.D. inputs alone. 


turbine and associated equipment will. be incorporated
 

into a cr,mbined cycle gas turbine generation plant. This
 

plant will include a 60 kilometer gas supply pipeline,
 

4 gas turbine driven generators plus 4 exhaust gas heat
 



recovery boilers and 2 steam turbine generators and
 
While it is anticipated
supporting switehyard equipment. 


that A.I.D. financing will cover only a portion of 
the
 

equipment listed above, an integrated analysis is 
made
 

Inputs by others
considering the plant as a whole. 

(WAPDA, Japan, Asian Development Bank) were introduced
 

into the cost bide of the analysis in the years 
they are
 

source. The only

scheduled to occur without respect to 


direct benefits considered for this component are 
those
 

revenues collected from the sale of energy generated 
by
 

Those benefits alone
the overall combined cycle plant. 

proved substantial, yielding an IERR of 16 percent 

using
 
This return proved sensitive
conservative assumptions. 


A reduction in benefits
 to decreases in project benefits. 
 . An increase
of 20 percent reduced the IERR to 10 percent 


in project costs of 20 percent reduced the IERR to 
about
 

11 percent.
 

However, the combined cycle plant benefits exceed 
those
 

computed when the current generation shortfall in
 
As stated earlier, this generat-
Pakistan is considered. 


ion shortfall amounts to about 15 percent of all power
 
The shortfall is the result
demand during peak load hours. 


of low water levels in the reservoirs supporting the'hydro
 

power plants from February through June of each year 
and
 

the reduced hydro generation capacity plus necessary 
de

rating of older thermal power units and a slow 
generation
 

installation program due to financial constraints. 
The
 

combined cycle plant, using the poorer quality 
indigenous
 

as fuel, will help meet the generation shortfall
natural gas 
 Thus, it will-help
in the most expeditious way possible. 

mitigate the need for load-shedding and black-outs 

during
 
There is little question that the value
peak load hours. 


of electric power is very high for those consumers 
who
 

reside or who have businesses in areas frequently 
blacked-


Given a choice, these consumers are willing to pay
out. 

a much higher price for power during peak load 

hours to
 

The price these consumers would be
avoid "black-outs". 

willing to pay exceeds that which they would have 

to pay
 
The cost of
for substitute power if it were available. 


substitute power (either kerosene for lighting or 
diesel
 

fuel for electricity and/or motive power) is three 
to five
 

times the price of WAPDA electric power. Therefore, the
 

benefit that will result from this component is 
substantially
 

(In World Bank terms, thin understatepent of
 understated. 

benefits is the "Surplus Economic Benefits" which 

can be
 

credited to a project.)
 



d. Rural Electrification Network Expansion
 

This componet will yield substantial 
benefits to
 

These benefits
rural inhabitants in project areas. 


include an improved standard of living, 
increased
 

irrigation and agricultural productivity, 
additional
 

commercial activities, and expanded 
agro -based
 

industries.
 
It is
 

The most immediate benefit is improved 
lighting. 


estimated that over 230,000 rural families 
and community
 

aad about 25,000
centers (mosques, schools, etc.) 


commercial establishments will switch 
from kerosene
 

a result of
 
lanterns to electric power for lighting as 


The rural residential or commercial
the project. 

consumer making the change to electricity will realize
 

The cost of the
 sizeable savings in fuel costs. 


equivalent of one kilowatt-hour of 
lighting by kerosene
 
compared with Rs. 0.80
 

lenterns is estimated at Rs 4.45 as For
 
for one kilowatt-hour of lighting 

with electricity. 


the avcrage rurel electric connection, 
the kerosene co3ts
 

560 per year.

avoided represent a cavings of about 

Rs 


For the average commercial establishment, 
this savings
 

The switch to
 will be about Rs 1000 per year. 


electricity will result in an improved 
quality of life
 

form of lighting and a much
 a more versatile
due to 

safer environment with a marked reduction 

of fires in
 

buildings and homes.
 

Another benefit gained from cnanging 
to electricity will
 

be increased productivity from motive 
power installations.
 

At present, the most prevalent source of energy 
for
 

motive power in project areas, aside from draft 
animals,
 

Diesel engines are used in
 is diesel-powered engines. 

types of commercial and industrial 

activities and
 
all 

for irrigetion where electricity is 

not available.
 

Diesel engines require a relatively 
high initial investment
 

and are costly to maintain and expensive to operate 
due
 

On the other hand,
 
to the high cost of diesel fuel. 


electric motors cost about 20 percent 
of the price of
 

engines of the same cppacity, ar2 
relatively


diesel 
 It is
 
maintenance-free,and cost much less 

to operate. 


estimated that consumers switching 
from diesel dr.Lven
 

motors will cut their plant investequipment to electric 

ment and their operation and maintenance 

costs by two

thirds. Therefore, it is projected that 
during the first
 

five years of the project, approximately 
2,200 industrial
 

concerns and 4,200 irrigation tubewell 
owners will install
 

Such installations, whether being
electric motors. 

conversions from diesel engine driven 

pumps or new electric
 



powered ?umps, will each contribute to the improvement of
 
Pakistan a economy by reduction of kerosene imports and
 
the accompanying savings of foreign exchange. Rural
 
electrification will bring about the large savings in
 
fuel, equipment and operation and maintenance costs for
 
residential, commercial, industrial and irrigation
 
energy users. These savings account for about 70 percent
 
of the direct benefits realized from this component.
 
The benefits to the economy of Pakistan are reflected in
 
the amounts of money thus saved by the rural populition,
 
by the country's reduced dependence on imports(kerosene,
 
diesel and lube oil) and by utilization of indigenous
 
forms of energy such as hydropower, natural gas and coal.
 
The change to indigenous fuels brings a large indirect
 
benefit through creation of many industries and employment
 
opportunities. The profit that WAPDA realizes from the
 
increased sales are considered direct benefits to the
 
economy. It is estimated that this direct benLfit
 
accounts for about 30 percent of all the benefits which
 
will accrue to the economy of Pakistan as a result of
 
this component of the project.
 

The benefit-cost analysis for this component yielded an
 
IERR of 23 percent. World Bank literature correctly,
 
suggests that due to the large,but unquantifiable social
 
benefits of rural electrification, projects with yields
 
somewhat below the opportunity cost of capital may still
 
be worth undertaking. This, however, is not the case
 
here since the direct economic benefits provide yields
 
equal to or greater than the opportunity cost of capital.
 

When subjected to sensitivity analysis, the economic
 
yields proved relatively firm. An increase in project
 
costs by 20 percent lowered the IERR to 19 percent
 
whereas a decrease in benefits by 20 percent lowered it
 
to 17 percent. A third sensitivity assumption, where
 
costs were increased by 10 percent and benefits decreased
 
by 10 percent, reduced the IERR to 18 percent. Thus,
 
the sensitivity analysis suggests that the economic returns
 
of this component are slightly more sensitive to decreases
 
in benefits than to increases in costs. More importantly,
 
the sensitivity analysis suggests that this project will
 
yield acceptable economic returns even if unforeseen
 
events cause sizeable changes in the benefits, costs or
 
both.
 

In addition to the quantifialle benefits mentioned above,
 
electric energy consumers wil. be provided access to new
 
products and conveniences. Th,% most important of these
 
will be access to electric fans which are locally
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manufactured and ,widely used to ease the sumier. heat where
 
electricity is available, Refrigeration, television and
 
other conveniences will also be accessible for the first
 
time to many rural inhabitants once the electric service
 
is installed.
 

For the commercial, industrial and irrigation consumers, 
availability of reliable electric power will provide an 
impetuis f r -h ge-fro-tr-adt'ioal--mh-ds and t lniques 
in areas where t ehigh cost of diesel has heretofore
 
inhibited investments in tubewells, commerce and i1dustries.
 
With the introduction of electricity, it is expected that
 
many new conercial activities will spring up and existing
 
ones will improve and expand.
 

5. Conclusions
 

Based on the above analyses, the project appears.
 
economically feasible and should be undertaken. 'In fact,
 
additional benefits, not reflected in this analysis, will
 
accrue to the economy of Pakistan due to compleentarity
 
of the five components to each other and because of their
 
synergistic effects on all aspects of rural life.
 

The analysis demonstrates that 'the Institutional Improvement
 
and Training components, which were not subjected to benefit
cost nor cost-effectiveness analyses, will yield relatively
 
nigh levels of tangible economic benefits. Accordingly,
 
these t-o components should be undertaken. They are sound
 
and timely, and as noted, they are complementary to the
 
other A.I.D. assijted components. In the complementary
 
role, they are absolutely essential due to the importance
 
of creating an organizational environment conducive to now
 
attitudes and business practices so necessary for the success
 
of the other three components.,
 

Components 3, 4 and 5 were subjected to benefit-cost analyses
 
and yielded relatively high economic rates of return. The
 
results of each analysis, including changes in economic
 
returns when subjected to sensitivity analysis, 4re summarized
 
in the following table;
 



Internal Economic Rate of Return
 

Rural Distrib-

Power ution Network
Component Energy Loss 


Generation Expansion
Condition Reduction 


16% 237
Base Anal:ysis 70 


Costs Increase 20 58 11% 19%
 

55 10% 17%
Benefits 

Decrease 20%
 

Costs Increase 57. 117 18%
 

and Benefits
 
Decrease 10%
 

A review of recent IBRD and kDB financed energy-related
 
projects in Pakistan shows that IERR's of 12-15 percent
 
were considered acceptable. The IERR's of components
 
3, 4 and 5, when considered together, was 22 percent.
 
Thus, these three components, considered individually
 
or together, provide economic returns that compare very
 

favorably with other recent investments in this sector.
 

The sensitivity analysis indicateathat the economic
 
returns which will derive from this project are relatively
 

firm even if assumptions made in carrying out the basic
 

analysis were optimistic. Although the IERR's proved
 

sensitive to increases in cost, and more sensitive to
 

decreases in benefits than to cost increases, the level
 

of benefits remained high and compares favorably with
 

IERRs of other investmenta.
 

In sum, the economic analysis indicated that this project
 

as envisioned is a sound investment and that it should be
 

undertaken.
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PROJECT DESIGN TEA'S ECONOMIC ANALYSIS ASSUMPTIONS 
OF MARCH 825 

A, Energy Loss Reduction CoMDonlnt 

WAPDA has indicated that the taxes and duties shown below 
are imposed on equipment used in expanding the rural distribu
tion network. For the purpose of this analysis, only the 
principal imported items are considered, namely, transformers,
 
conductors and meters. A wei hted average for the taxes and
 
duties that will be charged these materials is as follows: 

Type of Equipment Taxes/Duties Percent of Weighted
 
Cost Total
____:Material 


5 90
Transformers 18 

Conductors(all types) 35 21 735
 

37 27 999
Meters 

Non-Taxed Materials 0 47 0
 

200 1,824

e<Totalss 


Thus, the weighted average of taxes and duties in relation to 
projects costs is approximately 20 percent. This percentage 

an allowance for some
 was ,adjusted to 16.28 percent after makin 

of the contingency factor which has been included in the
 
financial costs.
 

The economic cost of materials used in components 3 and 5 was 
derived by taking 83.72 percent of the financial costs. 

2. Annual Distribution of Costs 

For the purpose of all economic analyses, it was assumed
 
that project costs will be incurred as followss 5 percent during
 

and 25 percent
the first projectyesr, 20 percent for the second 

for each of the last three years. Benefits that Aerive from 

In other words,
these costs were assumed to lag hy one year. 

it was assumed that it takes one year on average for benefits 

• to begin to accrue from the time costs art incurred. Tables 
, reflect thisfor component 3 as well as other component costs 

5-20-25-k5-25 ratio and a lag of one year in benefit accrual.
 

3. Proiectod Load rowth 

The consiumption growth of WADA's different classes of 
consumers is as follows 



Type Consuner Total Consumption PFY 1979/80 Growth Trend
 

MWH
 

Residential 1,819 13%
 
Commercial 389 8%
 
Industrial 3,154 5%
 
Tubewells 2,356 7%
 

Total: 7,718 7.6%
 

Weighted Average=(8% rounded off
 

Total consumption was assumed to grow at 8 percent per year
 
starting in PFY 1979/80.
 

4. Revenues from Recovered Energy
 

There were two possible approaches for forecasting the
 
monetary value o.f recovered energy. One approach was to calculate
 
the cost incurred by WAPDA in producing the energy (Rs 0.334/KWh),
 
and the second approach was to calculate the amount of revenue
 
that WAPDA now foregoes due to incurring these losses. It was
 
decided to adopt the latter approach since WAPDA suffers a
 
generation shortfall and can sell all the energy it produces.
 

5. Life of the Rehabilitated System
 

It i!, reasonable to assume that once loss reduction
 
capability is demonstrated and WAPDA recognizes the value of
 
such loss reduction, that it will not only maintain the
 
rehabilitated system in order to continue realizing these
 
savings, but will also work to further reduce losses. In order
 
to present a conservative analysis, it was assumed that loss
 
reduction would be maintained at 3 percent for four years
 
following completion. After that, it was assumed that the loss
 
reduction would begin to decrease from year to year at a
 
compounded rate of 5 percent.
 

B. Power Generation Component
 

1. Anal sis of Enti.-e Combined Cycle Plant
 

It was not practical to conduct a cost-benefit analysis 
of the four gas turbines alone. Therefore, the combined cycle 
plant was considered as a whole integrated unit. Cost estimates 
were obtained from the feasibility study cpnducted by NESPAK in 
January 1982, titled "450 MW Combined Cycle Plant at Guddu" 

2. Economic Costs 

Economic costs were derived primarily from the NESPAK
 
study. In that study, NESPAK developed detailed cost estimates
 



of all project costs, including separate line items for import
 
duties, taxes and interest during construction. Approximately
 
32 percent of all costs were considered transfer payments.
 
Thus, the economic costs of the combined cycle plant were
 
developed by reducing NESPAK financial estimates of costs by
 
32 percent.
 

3. Distribution of Funds over Project Years
 

Capital investments were applied as indicated in the
 
estimated costs of D.J. Christofersen's report. The approxi
mate attribution was 32,33,18,15 and 2 percent over the five
year life of the project.
 

4. Shadow Pricing of Natural Gas
 

The current price of natural gas to fuel the com)ined
 
cycle plant was estimated by NESPAK at Rs 1.85/Million 3TU.
 
This natural gas is supposed to be supplied from the Mar gas
 
field with the gas having a heat value of 723 BTU per cubic
 
feet. The price of Mari gas was estimated by NESPAK at
 
Rs 1.33 per 1000 cubic feet. This price is considered unrea
listically low. In conversations with GOP and gas company
 
officials, the team concluded that the price will be adjusted
 
upwards in the near future to conserve Pakistan's natural gas
 
resources. The price of 11 Rs/M BTU was mentioned, which the
 
team thought was still low by international standards. Thus
 
the team recommended and this evaluation uses a fuel cost of
 
Rs 13.2 per million BTUs or a price approximately seven times
 
what is now being charged. (WAPDA in a communication of July 1,
 
1982, advised that it expects to pay Rs 7.72 per 1000 cubic
 
feet, equivalent to Rs 10.67/million BTU, in 1985, the first
 
year of plant operation plus an annual esca..ation of 10 percent).
 

The price of natural gas is normally tied to the heat energy a
 
particular gas releases and not to its volume. For example, the
 
Mari gas field has a high nitrogen content (19.5 percent) and
 
its heat value is estimated at 723 BTU/ft 3 . The Sui gas by
 
contrast has a heat value of 933 BTU/ft 3 , or 29 percent more
 
energy per cubic foot than the Mari field gas. All other things
 
being equal, the price of Sui gas should be at least 29 percent
 
higher than Mari gas.
 

5. Benefits
 

Direct benefits only were considered, i.e. net income
 
from sale of generated energy. In computing these benefits,
 
it was assumed that: (a) the gas turbine will begin to yield
 
revenues in two years or during year one in' the analysis; (b)
 
annual operation and maintenance costs were assumed at 1
 
percent of the economic costs; (c) system energy losses between
 
the power plant and the end-user will be as at present, 31.5
 
percent; (d) all WAPDA consumers will share in energy use
 



consistent with their historic utilization; and, (e) energy
 

was assumed to be sold at an average of Rs 0.54 per KWh.
 

These assumptions are on the conservative side. It is
 
likely that a 3 percent reduction in current losses will
 
be realized by the time the combined cycle plant is
 
completed. Thus, energy losses in PFY 1985/86 may be
 
reduced to 28.5 percent.
 

C. Rural Distribution System Expansion Component
 

1. Economic Costs
 

Materials to be used in this component as in
 
component 3, include conductors, transformers, meters,
 
capacitors, connectors and voltage regulators and
 
accessories. No data were available on taxes and duties
 
on capacitor's and voltage regulators. In computing the
 
economic costs of this component, a discount of 16.28
 
percent was assumed to cover average import duties, taxes,
 
etc. Therefore, a factor of 83.72 percent was applied to
 

to arrive at economic costs.
financial costs 


2. Distribution of Costs
 

The economic costs were assumed to be disbursed over
 
the five year life of the project as follows: 10, 25, 25,
 
20, and 20 percent.
 

3. Description of Energy Use
 

There are several general consumer groups to whom
 
These include domestic,
WAPDA currently provides service. 


commercial, industrial and tubewell, community (including
 
street lights), government entities and bulk service to a
 

few very large users. For the purpose of this analysis,
 
all of the above were placed into five groups: domestic,
 
community, commercial, tubewells and industrial. It was
 
assumed that the number of community connections (schools,
 
mosques etc.) will comprise less than 5 percent of all
 
connections and will be quite similar in their consumption
 
patterns to domestic consumers. Therefore, these two
 
consumer groups, domestic and community, are combined for
 

the purpose of this analysis.
 

The per service energy use quantities assbmed at the
 
beginning of the project were based on actual consumption
 
data for the different provinces as obtained from WAPDA's
 
records for PFY 1979/80. Such data were straightforward
 
for commercial, industrial and tubewell consumers, but
 
were not so clear for domestic consumers because urban and
 

rural consumption figures were not separated.
 



The degree of variation in annual energy consumption from
 

p.rovince to province for the domestic/community category
 
is as follows: 

PFY 1979/80 KWh per 

Service Connections 

Punjab 755 

Sind 920 

NWFP 700 

Baluchistan 674 

From this, a weighted annual average energy use of 762 KWh
 
For use in the economic
was determined for PFY 1979/80. 


evaluation, a conservative figure (approximately 50 percent
 
of the 762 KWh) of 330 KWh per year per service was used
 

for the rural services to be connected. This is the
 
equivalent of each domestic and community service using
 
daily 5 light bulbs of 60 watts for three hours -- neglecting
 

any hot plates, fans, refrigerators, etc.
 

For commercial consumers, the weighted average of annual
 
energy use for PFY 1979/80 was found to be 817 KWh/Year.
 

Again, to adj1lt for the rural setting, 600 KWh/year was
 

used for PFY 1979/80 (approximately 75 percent of the
 
national average). For industrial consumers, the PFY 1979/80
 

weighted average energy use was 31,000 KWh/year. However,
 
an annual consumption of 22,000 KWh/connection was adopted.
 

This value is equivalent to one 10 HP motor (7.5 KW)
 
Finally, for
running 8 hours per day, 365 days a year. 


tubewell consumers, the PFY 1979/80 weighted average was
 
A value of 20,000 KWh/consumer, or
24,300 KWh/consumer. 


a 10 HP motor (7.5 KW) running 8 hours a day for 11 months
 

(335 days) a year was adopted. It is recognized that
 
many tubewells may be larger in capacity and operate
 
16 to 20 hours per day during seasons of peak water demand,
 

but for purposes of this analysis, the 20,000 KWh per year
 

per service was used.
 

4. Growth of Energy Use Per Connection
 

Growth trends in power consumption by the different
 

groups were based on a study of WAPDA's records over the
 

last five-year period. The data were not'consistent, showing
 

annual growth rates ef over 50 percent at times and showing
 

a minor decrease in average consumption from year to year
 

at other times. Nevertheless, a weighted average annual
 
growth was computed per consumer group. The results were
 



13 percent, 8 percent, 5 percent, and 7 percent compounded
 
annual growth rates for domestic, commuercial, industrial
 
and tubewell consumers, respectively. The following growth
 
rates were adopted based on these values and adjusting
 
for the rural setting: 

Domestic/Community : 11 percent compounded years 
1-6; 7 percent compounded 
thereafter 

Commercial : 8 percent compounded annually 

Industrial : 5 percent compounded annually 

Tubewells : 4 percent compounded annually 

These growth rates are believed to be very conservative.
 
The World Bank estimates that rural energy consumption is
 
growing at between 10-20 percent per year. For comparison,
 
India has a growth rate of 15 percent according to the
 
World Bank.
 

5. Electric Rates
 

Electric service rates were based on WAPDA's average
 
rate. charged consumers during the month of December 1981.
 
These rates per kilowatt-hour were: 40 paisa for domestic,
 
104.21 paisas for commercial, 64.25 paisas for industrial
 
and 35.86 paisas for private tubewells. (The average cost
 
of WAPDA's electric power was calculated and checked by
 
WAPDA's economic division to be 33.4 paisas per kilowatt
hour for the month of December 1981.) hese rates were
 
used in the analysis to compute revenues. It should be
 
noted that at the urging of the World Bank and the Asian
 
Development Bank, electric rates have been increased by
 
WAPDA at a higher rate (33 percent in 1980 and 53 percent
 
in 1981) than production cost increases. Recently, the
 
Asian Development Bank assumed a compounded 10 percent
 
growth in electric rates in analyzing its Rural Electri
fication project. However, in this analysis, no differential
 
growth was assumed of rates (revenues) over costs i.e.
 
the team assumed that WAPDA's costs of delivering
 
electricity to consumers and the rates charged consumers
 
would grow at the same rate.
 

6. Household Economic Benefits
 

It was assumed that all residential consumers
 
connected during the life of the project will switch from
 
kerosene to electric power for lighting. The 14 feasibility
 



conducted by local consultants for WAPDA betweenstudies 
1977-1980 with A.I.D. financing indicated that kerosene
 

lanterns were used almost exclusively to provide light 
in
 

These studies
non-electrified villages in all provinces. 


also indicated that, on average, each rural household
 

owned and operated 1.5 locally manufactured lanterns 
of
 

varying sizes and that these lanterns were used for 
about
 

3.5 hours a day during the evening hours. Data included
 

in these feasibility studies also indicated that one
 

liter of kerosene would be enough to fuel a lantern 
for
 

about six hours.
 

For the purpose of analysis, it was assumed that each
 

household will use one lantern only for lighting for 
3.5
 

hours each night. It was also estimated that the lantern
 

would be large enough to provide lighting of a quality
 

equivalent to two 60-watt light-bulbs. Economic benefits
 
the annual costs
for household consumers were based on 


as shown on the next page.
 

7. Economic Benefits of Commercial Consumers
 

that will accrue to theThe economic benefits 
consumer group derive from switching from kerosene 

to
 

electric lighting and from diesel-operated engines 
for
 

electric-powered
refrigeration and commercial loads to 

Because of the relatively small number of commercial
 motors. 


consumers in the case of lighting and the small electric
 

load to service motive power requirements, it is anticipated
 

that such services will not consume more than 5 percent
 

of the power sold in rural areas.
 

8. Economic Benefits of Tubewell and Industrial
 

Consumers 

Of the total number of tubewells and industries 
under
 

the project, it was assumed that 50 percent of existing
 

diesel engines will switch to electric power when it
 

was also assumed that the remaining
becomes available. It 

50 percent will switch during the life of the project.
 

Thus, the benefits will be derived from reduced fuel 
and
 

maintenance costs by switching to electric motors 
and from
 

sale of used diesel engines replaced
the possible eventual 

For new tubewell installations, the


by electric motors. 

economic benefits will derive from lower investment 

costs
 

in purchasing an electric motor instead of diesel 
engine
 

overin tne first place, as well as reduced running costs 

the life of the tubewell.
 



WIHUT PR=E.T WTT1 FRPRET 

USING KE7OSENE IANTrI= USING TWO 60 WATT IJGHT BULBS 

Lantern Two 60-Wtt Light Bilbs 

Cost : Rs 35 Cost per txlb Rs 7.00 

Life : 4 years Life : 5 months (540 hours) 

Annual cost : Rs 8.75 Annual cost : Rs 33.6 

lass Chimney Meter Rent 

Cost : Rs 3.50 Rent per year :Rs.18.0 

Life : 2 months 75% assigned to lighting 

Annual cost Rs 21.0 Annual cost : Rs 13.5 

Wick HousewirInE 

Total cost : Rs 400 

Life : one month Life : 20 years 

Annual cost Rs 3.6 75% assigd to liiting 

Annual cosi : Rs 15.0 

Other 

Travel, matches, etc. 

Annual cost : Rs 10.0 

SJB-TOTALS : Rs 43.35 Rs 62.1 

Fuel Electricity 

Use 3.5 hrs/day, 365 days/year Use 3.5 hrz-/day, 365 days/year 

Consunption 213 liters/year Consumption ; 253 KW/year 

Economic cost/Liter Rs 3.00 Unit cost : Rs 0.40 

Annual electricIty cost Rs 6l.32Annual fuel cost: Rs 539 

TOTAL ANNUIL COST Rs 123.112TOTAL ANNUAL COST: Rs 682.35 

For 1 lantern per household 

123.42 = 558.93 Rs /household/yearSavirig3= 682.35 -

For 1.5 lanterns per household 

Savings- 1,023.525 - 123.42- 900.105 (Use Rs 900)
 



The current distribution of diesel motors by size as shown
 
in "Agriculture of Pakistan, 1980" statistics throughout
 
Pakistan is thus: 85 percent 10.-12 HP; 12 percent 15 HP;
 
and 2 percent 25 HP. Project tubewells were assumed to
 
consist of 12 HP diesel motors only to simplify computations.
 
The following data were collected on these three types of
 
motors, all low-speed diesel engines:
 

and motor oil which these engines consume. Without exception,
 

10-12 HP 15 HP 25 HP 

Cost (in Rs) : 18,000 22,000 37,000 

Average Use Per Day : 8 hours 8 hours 8 hours 

Consumption Per Hour : 

Diesel : 2.4 liters 3.0 liters 5.0 liters 

Motor Oil : 0.19 " 0.25 " 0.38 " 

Maintenance Cost Per : Rs 0.92 Rs 1.61 Rs 1.90 
Hour Operation 

Additionally, data were collected on the prices of diesel 

the diesel engines in rural areas use low-speed diesel (LSD).
 
LSD sells at the distributor for Rs 2.75/liter, which
 
includes Rs 0.04 in excise taxes. The economic price of
 
LSD is then Rs 2.71. A 5 percent surcharge was added to
 
reflect delivery to the point of use. (No profit was
 
added because, unlike kerosene, diesel is used by
 
relatively larger operations that preclude a middleman
 
at the village level). Thus, the economic price of LSD
 
was considered Rs 2.85 per liter. The price of motor oil
 
was quoted at Rs 10.45/liter, free of taxes.
 

Data were also collected on the price of electric motors.
 
A market survey considered four different sizes from four
 
different manufacturers. Based on this survey 10 HP,
 
15 HP, and 25 HP were found to cost Rs 3,600, 4,600 and
 
7,500, respectively. Finally, because of the demand for
 
diesel motors in non-electrified areas, the average price
 
of used diesel engines was estimated at 45 percent of its
 
original values. Based on these data, the following
 
computations were derived:
 



Tabewells 

Without Project With Project 

Diesel  12 HP Electric - )0HP 

investent Costs Investment Costs 

Cost: Rs 18,000 

Life: 30 years 

Arnual cost : 600 Rs 

Cost : Rs 3,600 

Life : 30 years 

Annual cost Rs 120 

Operator/Maintenance costs 

Cost per hor operatiot 

Rs 0.92 

per year (8 hrs x 335 days) 
(11 monthl) = Rs 2,066 

EeaEk-erg 

Maintenance Costs 

50% of cost over 30 year life 

Annual cost Rs 60 

Use 8 hrs/day 

Consumption 2.4 liter/hr of diesel 
or 6432 liters diesel/year 

Cisimption 0.19 liter/hr of oil 
or 509 liters mtor oil/year 

Use 8 hrs/d.iy 

10 HP uses '.5 KW 

Total use (F', hrs, 335 days 
or 11 mnthW) 20,100 KVh 

Cbsts : diesel Rs 2.b5/liter, 
Oil Rs 10.45 

Annual fuel cost = Rs 23,650 

Costs : 0.359 Ripees/KWh 

Annual cost s 7,216 

'Ibtal Investmnt, Maintenance 
and operation costs per year 

Rs 26,716 

Total investment, 
Maintenance and 
Operation costs/year Rs 7,396 

Savings = Rs 26,716  7,396 = Rs 19,320/Unit/Year 
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Induqtrial Consumers
 

Electric 10 HP- With Project
Diesel 12 HP- Without Project 


Investment cost 
.-

Rs 120Rs 600 
_ -__Sameastubewells 

Maintenance Cost
 

8 hrs/day, 365 days/year:
 
92 x 8 x 365 - Rs 2686 	 Same as tubewells Rs 60 

EnergyEnergy 

8 x 365 x 7.5KW- 21,900 KWH8 h;urs/day, 365 days/year: 


Cost 0.643 Rs /KWI]
Diesel: 2.4 x 8 x 365- 7008 liters 

Oil . 0.19x8x365 -555 Liters 

- Annual cost:O.643x22,000Rs 14,082Annual fuel 	cost : 2.85 (7008) 


10.45 	(555) - s 29,056 .-
Rs 14,262

TOTALS: Rs 32,342 


14,262 - Rs 18,080/per unit./year
Savings : 32,342 -

Industrial and Tubewell Consumers: 

.45 x 18,000 " Ra 8,100/unitSalvage value of diesel motors: 


rubewells : Number to be connected 4,218 " 4220
 

Old, with diesel engines = 2,110
 

New using electric motors * 2,110
 

2260
Industrial: 	 Total 2259 


Old 1130
 

New 1130
 



PROJECT DESIGN TEAM'S RURAL DISTRIBUTION
 

SYSTEM EXPANSION SUB-PROJECT MODEL
 

1. General
 

Approximately 250 sub-projects costing 
an average of
 

about $ 400,000 each will be implemented 
under the
 

Rural Distribution System Expansion component 
of the
 

Each sub-project will cover the electrification
 project. 

of several new villages plus additional 

connections in
 
Sub-projects will
 

nearby already electrified villages. 


be selected on the basis of screening 
criteria that
 

identify the potential load and also 
take into account
 

the accessibility of the sub-project 
area or areas to
 

Also built in the screening
the national electric grid. 


criteria will be other 
factors such as the availavi-ILY
 

of infrastructure, social considerations 
and economic
 

rule cut sub-
The screening criteria will
return. 

projects in areas where narcotics activities, 

i.e.,
 

growing of poppies or processing of 
opium poppies into
 

These sub-project areas may
heroin, are occurring. 

already be partly electrificd with varying 

degrees of
 

saturation (the percentage of consumers 
recLiving service
 

or may be without electric service.
 within an area) 

The screening criteria will be used 

to determine the most
 

likely candidate areas and identify 
them for further
 

study.
 

2. Screening Criteria
 

The screening criteria are based on several 
easily
 
These
 

visible, objectively identifiable indicators. 


indicators are given different weight 
points, the sum of
 

which gives a relatively accurate picture 
of the overall
 

standing of the particular sub-project 
vis-a-vis other
 

These screening criteria are
 areas to be electrified. 

outlined below:
 



AID-Assisted Electrification Project - Pakistan
 

Illustrative Sub-Project Screening Criteria
 

A. First Stage Screening
 

a. 	 Narcotics activity within sub-project area? 
(If yes, project does not qualify) YES/NO 

b. 	 Distance fram 11K'V feeder within limits? 
(Limits: Punjab no more than 2 miles/village, YES/4 
Sind and NWFP no mre than 3.4 miles/village, 
Baluchistan no more than 6 miles/village) 

(If no, area is questionable, careful second stage 
screening required). 

B. Second Stage Screening
 

Classification (Maximuz, point Samrle Calculation based on 
the Model Sub-Project Areas) 

Consumrs 
PointCount Punja) Sind NWFP Baluchistan 

Domestic Camunity Services 

(per 1000 Potential) 30 196 124 55 43 

Commercial (per 100 Potential) 50 165 51 20 13 

Industrial (each) 15 405 195 90 60 

Tubewells (each) 5 345 150 55 15 

Infrastructure 

Paved Road within area 50 
Access road 50 100 100 100 100 
Irrigation Canal 50 
Bus Service 50 

Social Service 

Union Councils 
Health Centers 

(per unit) 
(per unit) 

50 
10 100 100 100 100 

Schools (per unit) 5 

Maximum Total Point Counts : N.A. 1311 720 420 331 

Illustrative Minimum Point Count for Cut-Off. .900 500 330 250 

NaE:- Points assigned to various classifications nay be adjusted but the 
relationship betwu classificaLions should reria constant. 



3. General Description of Average Sub-Project
 

There are considerable data available on rural areas 
in
 

e ,me of these data are available from census
Pakistan. 

and other sources, and much are rural electrification-


WAi DA's records, particularly its rural
specific. 

electrification action plan, contain copsiderable data 

on
 

the composition of rural areas in the four provinces 
of
 

Pakistan, the size of villages, population distribution
 

by village size, percentage of electrified villages 
in each
 

In addition, WAPDA and A.I.11. collaborated
 area and so on. 

on conducting rural electrification feasibility studies 

in
 

14 different areas in all four provinces of ]Pakistan. 
The
 

studies, completed between 1977 and 1980, cointain detailed
 
on
information on approximately 2,000 villages b-ased 


tandom samples in the four provinces of Paki:tan which are
 

considered prime candidates for electrification.
 

Using this information, an average model sub-project 
was
 

the basic unit of thi A.I.D.developed to be used as 

Due to the great diversit-

° of Pakistan's
assisted project. 

sector and the marked differences betw en the four
rural 


provinces, four versions of the model 	were d,.veloped. These
 

composite models represent conceptual 	averagi-s 
and are
 

as rri erin to be

neither typical nor intended to serve 


followed in actual implementation.
 

10 to 11
The model sub-project contains an average oi 

The sub-project ;rea or areas
villages of varying sizes. 


would have some infrast-ucture, irrigation and 
commercial
 

The geographic dimensions vary. 'ypically,
activity. 

within ".0 niles of a 

sub-project area(s) would have to be 


grid station, preferably within 2 to 6 miles of 
an 11 KV
 

It is assumed that approximately 50 percent of
feeder. 

the villages in the model sub-project areas Eave been
 

electrified and that these electrified villa.wes comprise
 
(This assumption
60 percent of all sub-project households. 


larger villages,
is supported by data showing that the 	 been
with larger proportions of the population, h;vve 

of the villages
The remaining 50 percent
electrified first). 


are assumed to have iuo electricin the sub-project area 
at the start of the project . It is,

service available 
village: hive saturationassumed that the electrifiedfurther 

rates of 15 percent for domestic/community cn;uITer'; and 
consumers.


50 percent for commercial, industrial and tul-ewell 


The four versions of the composite model hre shown below
 

in tabular form:
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,Model 	 S-o-Prrjtt

i . -	 JPuniab Sind~ NWFP Baluchistani I 

Nunbez of Village@ 10 10 10 11 

* ouseholds-- 1e40tn-d4,o0l-__.,.__.-.1_400--

Persons/Household 6.05 7.70 6.49 5.98 

Population 38,720 30800 11,682 8,372 

Commercial 330 102 40 27 

Cowimunity Building 141 133 36 37 

industrial 27 13 6 4 

Tubowells 50 30 11 3 

o -: ...... 

Households alreadyolotrfied( % nf 600)576 360 162 126 

Comaercial already electrified(5O% of 60%) 99 31 12i8 

Counity already le.otrvfied(15% of 60%) 13 l e 3 3 

Industrial already electrified (50% of 60%) 8 4 2 1 

Tubowells already slaotrifiedSO% of 60%) 15 9 3 1 

*Based on data from 1970 Rural 21pttrification esasibility Studies
 
Prepared for WAPOA by Local ftnq3#oring Consultants and financed by
 

4. 	 Extension of Service Under the A.I.D. Project 

For the purpose of project analysit itinassu~med that 
electric service will be extended to Ail villages within the
 
sub-project area within the life of the A.?.q. project.

Frvillgsta aebe electrified itsasue
 

that the saturation rate will increase kr.,1 15 percent to
 
30 	percent for the domestic and conuunity omsumers and from
 
50 	percent to 90 percent for commercial, in1'ustrial and
 
tubevell consumers. For villages that will Teceive
 
electricity for the first time'itisassumedi that saturat
ion rates will be 30 percent and 90 percent fowi domestic/
 



c.ommunity and the produ.tion consumer groups respectively
 

during the life of the project.
 

5. Analysis Methodology
 

The above described mode', or multiples of the model.,
 

will be used as the basic unit in project analysis. Cost
 

estimates have been developed for each province's sub
project model, which are shown in the following tables.
 
Load forecasts will be developed for these models and an
 

economic analysis will be conducted on the basis of the
 

costs and figures and load forecasts.
 

6. Implementation Implications
 

It is anticipated that actual sub-project areas
 
selected for electrification under the A.I.D. project will
 

vary greatly from the model in many respects.: number of
 

villages, geographic dimensions, number of inhabitants,
 

saturation rates, number of potential consumers, etc.
 

Each such area will be examined in accordance with the
 

screening criteria and plans for its electrification will
 

be developed in a conventional manner consistent with the
 

Implementation Plan described in the project paper.
 

Because of the tremendous backlog of customers with
 

facilities already wired and waiting for services, no
 

provision is being made for house wiring under the project.
 

The following table illustrates one option for the break

down of project funds among the provinces. Based on this
 
the previous
breakdown and tne cost estimates shown on 


tables, it is estimated that 250 sub-projects will be
 

constructed under the A.I.D. project.
 



I:.Att:achment) B - i? 

"~~Fv ne vilaj:s eac with 4O0-500. households. .:-.: :::i:' :: 

:j.. llih Tension.Linus: ..- .E: -. xtonded Co.st.,: 
SSinla-Phas: 2.2 M 3,936 M ............. :8,664 

I hrePhase : 4.3 M 7,249 IM ............. 31,171 

-:22 Low 'unsion Lines: ;:, : ' :.:' : . .. : -" : .: ii 

e -Pl ase .4 .................................
 

, , T... . ' ":?::3 lransformers : 

aSingae-Phaso:50laA No. 14 $ .970 /a ..... 13,580
 

..!Three-1has. .-. .50 KVA: N. $,8 c .. 6,555 

4. Gorvi co Coninctions : 

Singlo-Phase:
 
Na. of Raaientia] 768 $71 /ca ........ 54,528
 

i No. Of ComPIercial 119 $ 71 /ca... ........ 8,449
 

No. of Comm~uni ty " 51 $ 71 /ca ..... 3,621
 
- JL T1VhrcS-PhasI;
. AiVN 

- IiiveNo. of Industrial i0 $425 /ea ....... 4,250
 

Instal3at3ons: 18Snjubowul1- $3,722 /ca.... 66,994 

h h .,".Sub-Total: $ 224,177 

//: ..... . .. Fill-iuns over l,Ifce of Proj(-ct for 'vc!
 
ii::::.!:::,,Electrified Villages. "'
 

6. Servic. Connections: 

!;;::. : Sinqle-llhasu;
Si: No. of Pstlential 576 $ 71 /ea........ 40,896
 

h0.of-WMon0rCal 93 $ 71 /ea ........ 6,603 
,-_ "0No.Cormun $ 71 ea 6 923of 13 Nty / ....... 
Thrue-Phase: 
No. of Industrial 6 $ 425 /ea ........ 2,550
 

7. 'ubewell In1stallation: 12 $3,722 lea..... 44,664 

Sub-Total: $ 95,636 

Total Material Cost: $ 319,813 

8. ie ), labour and handlin 
Su-TITOTAL: 4 6369
 

. ; " ... : : (101) ,- rans.,ort (6t) , ong! noarlng and ./ 

c 
 Niof (7t),identi 576 Toa$71%(5 ...... 140,96 
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J...L S ' IUA 'IVE COST F.S J' MATES FOR SIJI-PROJECT MODI.L lNOVI.NCE: SIND: 

Five naw 	villages, each with 25'0-35 households. 

I. Hi1gh To-sio-l Lines: 	 Ixtondod Co:.t. 

- Single-Phase: 3.0 m $ 3,939/N .............. 11,814
 
Three-Phase :7.0 mv $7,249 /14.............. 50,743
 

2. Lowension Lines: 

* 	 Single-Phase:l.5 M $7,427 /M............ 11,141
 

Three-Phase :e0.2 M $8,348 /14.............. 1,670
 

3. Transformers: 

Singlo-Phas :50 KVa No. 8 $ leAa ..... 7,760 
Three-Phase : 50 KVA No. 2 $ 2, 185 /ea. 4,370 

*4. Service Connections:
 

Sing le-Phase: 

No. of )Rc:idential 480 $ 71 /ea ........... 34,00
 
No. of Commrcial 36 $ 71 /en ........... 2,556
 
No. of Community 48 $71 lea. ....... 3,408
 

Thrue-Phase: 

No. of Industrial 5 $425 /ca ....... 2,125
 

5. Tubewell Insta].lntaons: 11 $3,722 /va.,... 40,942 

Sub-Total: $ 170,6 ). 

Fill-ins 	ove.r Life of Project for Five 
LlecLrified Villages.
 

b. Service Connections: 

Single-Phase:
 
No. of Re!Adential 360 $71 / ........ 25,560
 
No. of Cosrunrclal 25 $ 71 /u, ....... ,775
 
No. of Conununity 12 $ 71 /ea ........ 052
 
Three-Phasc: 
No. of Industrial 3 $425 /ea3.,275
 

7. Thewvll Installations: 7 $3,722 /a ...... 26,054
 

Sub-Total: $ 55,5.6 

Total Material Cost: $jbl25. 

U, Commodities (121), labour and handlinq 
(ol]i.), trajisport (6%, onyinceoring and 
supervision (7t), conti~ngency (101) Total (45%) ...... 101,756 



ICAT V 1 M P aa.. 

.iL Co.Atii.~~~i .u;ioni:rw:xton.ded 

3. TransformersB
 

,.,_,....Thir.eed,,:<niFL.!Phasc:.,7.0 _< ,M $ 7 249 /iM..... ...... . :i"/ 50,i74 

<2.i Low IrnsonLiws 

SJ Vle-IHaulo 25'KVA No. 7 $ 668 /oa..... ,66: 

/ . ohre ofinsioPhasiL : KVA "1i•No. 1 1,485 /cad.....- 1,485.
 

• : '4.; Sorvico Conwiotions:<
 

'S3ingle-PihaSe:
No. of PhAsuz3.0 16 $71 /ca ........ 15,336
 

No. ofc- iorcial 1 $71 /a...... 1.. 994 
No. of CommiPunity 13 $ -71/-a ........ 923 

Three- Phan-u: 3 

N. of -ndus:trial 2 $425 ./ea ...... 450 

Installatios:
5,., .uywcll 4 . $3,722 lua ..... 14,485 

Sub-Total: $ 112,199 ::
 

- ill-ins ovo;r Life of Project for Five 
• "Thrett-Phasu iEotildVilitgo s. 

6. Sorvieo Conioctions: 

Singluy-Phase: 
No. of Iusidential 321 $ 71 /Oi ........ 23,004
 

No. of Co.imui:rcinl 16 $ 71 /oa ....... 426
 
No. of Community 6 $ 71 /oa ........ 426
 

No. of Industrial 2 $ 425 /a ....... 850
 

7. tubewull ]nstallaotnior 2 $3,722 /0a..... 7,444 

Sub-Total: $ 32,150 

S 1 ov . f of Total Mtocerial Cost $ 144,36 . 

7.~ ~~ ~ ~ ~ ~ 'thwslnitOaori:2 L ,4~ ~~RN372 i..
B.- Comnoditls.(126), labur. andrandling
 

:(1O%),vi aloriitngoineortng
1%), and
 
(U4),, contingency(10%)Ttal (45) ...... 864957
N fsupervison 
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1iILusT Ar.VE C.ST 1*:'llMAT'-S FOR S';W-PJOJECT MODEL PIROVINCE: BALUCHISTAN 

-	 Fivo iiuw Villwatjc4;, cach with 75-125 households. 

Extended Cost:
"1.High unsion Linivs: 

Singlo-Phasuo: 6.5 M $ 3,938 /M .............. 	 25,597
 

Thrqe-Phasu -12.0 M $7#249 /M .............. 	 86,988
 

2. 	 Low Tunsion Linus:
 

n im1.3 i $7,427 /M . ..... ". ..... 9,655
Sil)1o-Phf0 --- 8, 4 --/ ....... : :i ..
 . iM 


3. 	 Tran;fori'urs:
 

KVA No. 7 $ 668 /ca,.... 4,676
Singlu-Phaso; 25 
Throo-1ihaue :25 KVA No. 1 $1,485 /oa ..... 1,485 

4. Sorvicu Connoctions: 

Singlu-PhaSQ 

of oei, ntinl 	 $71 /o ....... 11,928
No. eu 168 
10 $71 /ca ........ 710
No. of commurcial 

$ 71 /oa ........ 923
No. of Community 13 

Thzec- 1~rsuz 

$425 /ca ....... 	 850
No. 	 of Industrial 2 

$3,722 /oa..... 3,7225. Tubowoll Instal.Icti unrz: 

Sub-Total: $ 147,369
 

Pill-ins ovur lifu of Project for Five. 

EiccLrificd V 11agu.
 

*.S ,rviceLonncut.Ioiisi 

Singlo-Phusu: 

Nu. of hu-do,,tial 252 1 71 /ea........ 17,892
 

14o. of .o~mnurcilc. 6 $ 71 /a........ 426
 
No. of Comunity 7 4 71 ea ........ 497
 
T]hruo-)hO'h J, 

1 $ 425 /ca ....... 425
No. of industrial 

3,722
7. Tubowoll Insta).atiu mu 1 $3,722 /ca ..... 


-il,,J~ - .l
 

Sub-Ttul: $ 	 22,962
 

Total Mat rial Cost _ 170, 31..... _ 

8. 	 Conoditios (12), labour and hindling
 
(10".), trarmar)'t (6%), ,o:qincorin and
 
suporvision (7), contingency (10%) Total (4510 ...... 76,640
 

-. 	 .... ' ' GRANDt TOTAI, $ _ .2j6&980_: 



---------------------------------------------------

Illustrative Breakdown of Project Allocations for Provinces
 

Pm jab Simi NWFP Baluchistan 

Area Electricity Boards 5 1 1 1 

Approximate (Thousands) 
Populations ( 1982 ) 48,700 18,500 13,400 3,400 

No. of villages 26,000 6,200 6,900 5,900 

No. of electrified 
villages 5,339 2,384 3,315 304 

No. of unelectrified 
villages 20,661 3,816 3,585 5,596 

Allocation 50% 24% 20% 6% 

No. of sub-projects 90 61 78 21 

Sub-projects/Capita 1/541,000 1/303,000 1/172,000 1/162,000 

Capital Cost/Connection 344 413 449 639 

Cost per inhabitant 57 53 69 107 



UPUNJAB SIN NF BAL. TOTAL 

NO. SUB- PUJB SN 4WP BL OA 
PROJECTS 90 61 78 21 250 

No. Domestic 1,344 840 520 420 

Per-Subproject 

Total 120,960 51,240 40,560 8,820 221,140 

No. Commercial 212 61 20 16 
Per-Subproject 

Total 19,080 3,721 1,560 336 24,697 

No.Community 64 60 19 20 

Per-Subproject 

Total 5,760 3,660 1,482 420 11,322 

No. Industrial 16 8 4 3 
Per-Sulrprolect 

Total 1,440 488 312 63 2,303 

No. Tubewells 30 18 6 2 
Per-Subproject 

Total 2,700 1,098 468 42 4,308 

Total Consumers 149,940 60,207 41,382 9,681 264,210 
Per Province 

* * % Consumers 
Per Province 

56.752 
5 

22,792 16.8% 3.7% 100% 

i ,:I : ~... 7 I!- !-t ;<f -l >: . i ,ti+ ; _ :+ ; ::. ; - .. I .
At~i 
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COST ESTIMATE OF DISTRIBUTION ENERGY LOSS REDUCTION COMPONENT
 

Item 


1. 	H.T.Line Renovation
 

DOG (# 4/0 ACSR) 

RABBIT (# 1/0 ACSR) 


2. 	L.T.Line Renovation
 

WASP (# 3/0 AAC) 

ANT (# 1/0 AAC) 


3. 	Augmentation
 

50 KVA Transformers 

100 KVA Transformers 


4. 	Meter Replacement
 

Single Phase 

Three Phase 


5. 	Capacitors
 

Feeder Capacitors 

Tubewel] Capacitors 


6. 	Voltage Regulators
 

Autoboosters 


7. 	Tools & Instruments
 

Max-I-Meters & Others 


8. 	Sub-Total 


9. 	Labor and Handling 


10. 	Transportation 


11. 	Engineering and 

Supervision
 

12. 	Sub-Total 


13. 	Contingency 


14. 	U.S. Consultalicy 


15. 	Capitalized Cost 


16. 	Technical Assistance 


17. 	Grand-Total 


Unit (1) 

Price Quantity 


4,967 460M 

2,748 560M 


5,268 400M 

3.098 600M 


1,993 1,500 

2,672 500 


24 100,000 

165 10,000 


1,936 800 banks 

73 40,000 


1.3,500 100 sets 


132 4,000 


Items 1-8 


10.0% of item 8 


5.0% of Item 8 


6.3% of item 8 


Items 8-11 


10.0% of item 12 


4.5% of items 12 


ltems 12 - 14 


8.0% of item 15 


Items 15-16 


Extended Sub-Total 
Prices ($ 000) 
($000) 

2,285
 
1,592 3,977
 

2,107
 
1,859 3,964
 

2,990
 
1,336 4,326
 

2,400
 
1,650 4,050
 

1,549
 
2,920 4,467
 

1,350 1,350
 

528 528
 

22,034
 

2,203
 

1,102
 

1,388
 

26,727
 

2,673
 

1,203
 

30,603
 

2,448
 

33,051
 

(1) An inflation factor of 10 percent per annum has been built into
 

these unit costs.
 



COST ESTIMATE cF RURAL ELErRICATIN COMM= 

No.of Sub-Projects:250
 
Extended Sub-total


Item Desiption Unit Cost ($) Quantity Costs ($000) ($ 	000) 

1. 	 Primary Lines 
Single Phase 4,726 	 756M 3,573
 
Three Phase 8,699 	 1,612M 14,023 17,596
 

2. 	Secondary Lines 
Single Phase 8,912 313M 2,789 
Three Phase 10,018 	 5814 581 3,370
 

3. 	Transforners
 
Single Phase 1,028 2,441 2,509
 
Three Phase 2,370 491 1,164 3,673
 

4. 	Service Connections
 
Single Phase 85 259,159 22,028
 
Three Phase 510 2,303 1,174 23,202
 

5. 	 Tubewell Connections 4,466 3,867 17,270 17,270 

6. 	 1anspcrt Equipment 8.0% of items 1-5(65,111) 5,209 

7. 	 Radio Canmunicaions 2.0% of i i-,:. 1-5 1,302 

4568. 	Tools & Insttwents 0.7% of items 1-5 

9. 	Work Equipmnt 0.5% of item 1-5 325 

10. Sectionalizing 1.0% of items 1-5 655 

Items 1 to 10 73,0"5811 .	 Suu-total 

12. 	Labor & Handling 10.0%of items 11 7,306 

13. 	 Transportation 6.0%of itmis 11 4,383 

14. 	 Engierin and 3.3% of item 11 2,410 
Supervision
 

87,15715. 	 Sub-total Iterm 11 to IA 

16. 	Contingency 10%of items 15 8,716 

87217. 	Local Consultancy 1.0% of itemr 15 

18. 	U.S. Consultancy 3.5%of items 15 3,050 

19. 	 Cpitalized Cost Items 16 to 18 99,795 

20. 	Technical Assistance 3.5%of items 18 3,523 

103,318
21. 	Grand Total 

An inflation factor of 10 percent per annum has been built into these 
unit costs. 



Distribution System Energy Loss Reduction 

Cost-Benefit Analysis 

Y Annual Benefit 
e Costs %Loss KW-hr. Loss Rs/KW-hr. of Loss 
a (Rs 000) Reduction keduction Sold Reduction Be4efit 
r (000) Rs (000) Rs (000) 

0. 
1 
2 
3 
4 
5 
6 
7 

30,686 
76,715 
76,715 
61,372 
61,372 
3,330 
3,630 
3.990 

0 
0.0030 
0.0090 
0.0150 
0.0210 
0.0270 
0.0300 
0.0300 

-
32,916 

106,641 
191,955 
290,241 
403,002 
483,600 
522,300 

0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 

-
19,552 
63,344 
114,021 
17?,403 
239,383 
287,258 
310,246 

-30,686 
-57,163 
-13,371 
52,649 

111,031 
236,053 
283,628 
306,256 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

4,390 
4,830 
,310 

5,840 
6,430 
7,070 
7,780 
8,560 
9,410 

10,360 
11,390 
12,530 
13,780 
15,160 
16,668 
18,340 
20,180 
22,298 
24,418 
26,859 
29,545 
32,500 
35,750 

0.0300 
0.0300 
0.0285 
0.0271 
0.0258 
0.0245 
0.0233 
0.0221 
0.0210 
0.0200 
0.0190 
0.0181 
0.0172 
C.0164 
0.0156 
0.0148 
0.0141 
0.0134 
0.0127 
0.0121 
0.0115 
0.0109 
0.0104 

564,090 
609,210 
625,062 
641,891 
659,989 
676,861 
695,225 
712,150 
730,842 
751,740 
771,286 
793,522 
814,403 
838,630 
861,541 
882,746 
908,279 
932,238 
954,227 
981,867 

1,007,837 
1,031,674 
1,063,098 

0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 
0.594 

335,069 
361,870 
372,287 
381,283 
392,033 
402,055 
412,964 
423,017 
434,.20 
446,533 
458,144 
471,352 
483,755 
497,950 
511,755 
524,351 
539,518 
553,749 
566,810 
583,229 
598,655 
612,814 
631,480 

330,679 
357,040 
366,977 
375,443 
385,603 
394,985 
405,184 
414,457 
424,710 
436,173 
446,754 
458,822 
469,975 
482,790 
495,087 
506,011 
519,338 
531,551 
542,392 
556,370 
569,110 
580,314 
595,730 

EIRR 73% 



Gas Turbine - Combined Cycle Plant
 
Direct Benefits (Revenues)
 

Cost-Benefit Analysis
 

Y Capital 
Net BenefitTotal Gen.Pawer Bevenue
e Investment Operation & Fuel 

a 
r 

EcorKnic 
Cost 
000 F's 

Maintenance 
Costs 

Costs Less 31.% 
(000 Rs) (1000 KMO) 

(x.54 Ps/ 
KMi) 

(000 Pis) 

Revenues-
Costs 

(000 Rs) 

0 
1 
2 
3 
4 
5 
6 
7 

952204 
1003816 
543048 
448800 
62084 
-
-

-

0 
11550 
12100 
34760 
34760 
34760 
34760 
34760 

0 
27720 
29150 

411510 
411510 
411510 
411510 
411510 

952204 
1043086 
584299 
895070 
508354 
446270 
446270 
446270 

0 
102859 
1028";9 
18510)0 
1851000 
1851000 
1851000 
1851010 

0 
55544 
55544 

999540 
999540 
999540 
999540 
999540 

-952240 
-987542 
-528755 
104470 
491186 
553270 
553270 
553270 

8 
9 
10 
11 
12 -

13 -

14 -

15 -

16 -

17 -

18 -

19 -

20 -

21 -

22 -

23 -

-25 

-26 

-27 

-28 

-29 

-30 


EIRR=16% 



Rural Systa Expansion 
Dmestic &Cmawity Consumers 
Direct Benefits (Revenues) 

Tobtal Eeg 

e 
a 
r 

No. of 
Consuners 
Connected 

Cuula- Casp-
tiv(e Nb. tiOn tn 
of Connec- I0J/ 
tions oLnser 

t-(000) 

Cot 

(000) 

- Energy
Cost 
Rs 0.334/
Unit 

Total
Total 
Rs040/ 

t 

NetNet 
Rs 000 

0 0 0 - 0 0 0 0 
1 11708 11708 330 3863 1290 1545 255 
2 46833 58541 366 21443 7162 8577 1415 
3 58541 117082 407 47605 15900 19042 3142 
4 58541 175623 451 79258 26472 31703 5231 
5 58541 234164 501 117316 39183 46926 7742 
6 - 234164 556 130218 43493 52087 8594 
7 - 234164 595 139327 46535 55731 9195 
8 - 234164 637 149042 49780 59616 9836 
9 - 234164 681 159535 53285 63814 10529 
10 - 234164 729 170682 57007 68272 11265 
U - 234164 780 182647 61004 72[059 12054 

12 - 234164 835 195433 65274 78193 12898 

13 - 234164 893 209108 69842 83643 13801 
14 - 234164 956 223743 74730 89497 14767 
15 - 234164 1022 239409 79926 95763 15801 
16 - 234164 1094 256152 85554 102460 16906 
17 - 234164 1170 274089 91545 109635 18089 
18 - 234164 1252 293267 97951 117306 19355 
19 - 234164 1340 313803 104810 125521 20711 
20 - 234164 1434 335767 112146 134307 22160 
21 - 234164 1.534 359277 119998 143711 23712 

22 - 234164 1642 384427 128398 153770 25372 

23 - 234164 1757 411332 13738b 164533 27147 

24 - 234164 1880 440134 147005 176053 29048 
25 - 234164 2011 470950 157297 1I8380 31082 
26 - 234164 2152 503897 168301 20151)9 33257 
27 - 234164 2307 539186 180088 215674 35586 
28 - 234164 2464 576933 192695 230773 38077 
29 - 234164 2636 617303 206179 246921 40742 
30 - 234164 2821 660506 220609 264202 43593 



0 0 ' ANNEX4 
Attwf)Iwt Ca 

Commercial Consumrs 

- Benefits --(Revenus) -.... ....---

y 
a No. of 881 D Not14t501 TOW 
a Ooraum Cmulatiwe tici C~swrP- Ont Revue Revenue 
r Ozmcbtd ~TW *MEHrs. tion Ps .334 Ps 1. 04 (1n000)

(lzb 000) NH! (nO00) 1GI (noGo) 

0 0 0 ;0 0 0 0 0 
1 1235 1235 60741 247 771 524 
2 4940 6175 648 4001 13M.~ 4161 2825 
3 6175 12350 700 8645 2887 8991 6104 
4 6175 18525 756 14005 467F 14565 9887 
5 6175 24700 816 20155 673? 20961 14229 
6 0 24700 881 21761 726C 22631 15363 
7 951 23490 7846 24430 16584 
8 1027 25367 8472 26382 17910 
9 1110 27417 5157 28514 19357 
10 1198 29591 9883 30775 20892 
11 1294 31962 1067S 33240 22565 
12 1398 34531 11533 35912 24379 
13 1510 37297 12457 38789 26332 
14 1630 40261 13447 41871 28424 
Z 1761 43497 14528 45237 30709 
Ut 1902 46979 15693 48858 33167 
17 2054 50734 16945 52763 35818 
18 2218 54785 18298 56976 38678 
19 2396 59181 19766 61548 41782 
20 2586 63924 21351 66481 45130 
21 295 69036 23058 71797 48739 
22 3016 74545 24898 77527 52629 
23 3260 80522 26894 83743 56849 
24 3520 6944 29039 90422 61383 
25 3802 93909 31366 97665 66299 
26 4106 101418 33874 105475 71601 
27 4435 109544 36588 113926 77338 
28 4790 118313 32516 123045 83529 
29 5173 127773 42676 132884 90208 
30 5587 13M9 46092 143519 97427 

"f'a. ________ P-.... " 




aaa: a'.~t' -'of)aa .... -l/'' : , -, ~-- a-~ , a... s£ -: 

-, a -0-a "aj aa: 

aa~t .- 20.a-C , 

. .;..... 0.... . Diec Beeft (Revenues 

.0 00000 0 " 

1 113: : 2 190 2A P6 830 1598 
... :..-: 2 452 565. 2K.LO0_ I'L01 '4359' 8492" "" 

5 
6 ' 

6 
0 

2C71 
226C -2F)78 

r,' 4 
63456 

20185 
21194 

38859 
408 i02 

L: -S74-1 
il'.)G",' 

7:7: 0 226C 2£ 162 ,6662 - . 22254<: 42842 251 
:..:.8I:':::: B 0 "' 2260 . . 31 . G,.1"., .. 33066 44984 221 . < 

'12 
•1: 
, '11 

0 

.3 

0 
0
0..,
0 

:' 
. 

2260 . 
2260
226*
2260a 

,I2 
3 " 

.a2/,-/:
39a ) 

771.3' 
n92
%,'.','I. 

" :110 
. 

25761 
.

1-
29822 

. 
49b95 . 
1 76'") ° 

54078
57413 

.... luU3. 
20
26276 

a27390 
:.. i 

14 0 2260 44 9 3131'.1 602q3 2i16'',: 

:"- 1516 "00 .: 22602260 43558AS-36 ' 98141I-,330,3 328719"g 2A : - 632)7 '1011.. .i: 

17 0 2260 i8J23': 108531 36249 69785 33 ,36 
r 18 "0 2260 :50424 113958 380ui . 73274 M<'1 

" r11 ' i 

20 
l: 0 

0.. 
2260 
2.260 

521,46
55!'9 3 

. 119657: 
154 

39965 
63 

.M7'39 .. :"',74
87631,-22 

:: 
21 
2223 

0 
00 

2260 
22602260 

,8.7 
54.56 

131922 
3..091,8517:145444 

44061 
4626448578 

84825 
8906693520 

CJ7,63
1.2'.0 14 4./2 

24 8 00 2260220 -57.'44I3' 6 152717-' 51007 .233G644I42161 98197417..89 

:::25 0 r 

2" Co.n... 226022 0 /I0,52'74! 00 15031A10n03370 .. .5355756235 103105108261 : .. ::49.148:2)12"26 

2829 00 22602260' 032.0 0.BS27 6199965099 119358125326 560226 

30 0 2260 ?o04 68354 131542 G58f1 



U *.. 
....
 

N~ Consumerstir
}::~Tuawl 


l0 0) (RsxlOOO) (Rsxl000) (Rs x 100 ) 
,r i tin Cosuer (K 

: 4220
1 21 20....000. 140 1410 ..... 

54
105 20800 2194........
.4
... 2i
............. 


4564 15244 13614
2110 '2163'
3 1 05 !
23782 25562 178r0
4.1.5..3.65.2.497.7.203 

237 976 397 34626 ....C...
t.. .. .... .
5 105i!:....5 .............4220... ..... ..... ........ ........ .......... .... 
.. . .
 

1 10 437 9 39871 77

4220: ... 26318
8 ....... 


90 4220 27371 115507 359 44728 
06440 432 3003


00 4220 2846629406 120127 40122 324
 
11 ::4220
ii:: li 


4220 30789 129929 439
 
12 0 

451 3378

0 4220 32020 !i1351137 i 45135• 13 


S 14 0 4220 33301 140532 46937 50450 31
 
3653: ;
 

0 ii42200 34633 ¢146153 48815 52468 

• ' 15 


50767 55739

16, 0 41220/ ; 36018 151999 


575.35
:: : 
17 0 4220 ::37459 ! 158079 52798 


5 49 10 
 59241

Si18 0~ 4220: !:!J389581::164402 

19 0 : 4220: : 40.516 107 70 

20 0 4220: 42438 179092 59816 6429'4 4477 
676 63942
4382 i.1'84930
i:21 0 4220 

: 22 0 4220 ::45575 509220060 

23 0 :422:0 47398 ? 200021 60 18750
 
747


24 0 4220 421 208009 629075 


42210 51266 21:6342 72358 77666 50
 
25 0 

4220 53316 22'4996 75148 80773 52
 
•26 :0 

! 27 0 4220 55449 233996 781}54 $:4004 54
 

2
 
O0 4220 59974 253090 852 909


, 28 0 4220 5 68 5 2 9 896 


~29 

' 87777. 94342 6569
 

:30 O0 4220 62273 26792 




Rural System Expansion
 
Sunmmary Direct Benefits (Revenues)
 

All Consumers
 

T/WELLS DOMESTIC
YEAR INDUSTRIAL
YER(sx10)(sx10) & COMMERCIAL TOTAL REVENUE
 
COMMUNITY (Rs x 1000) (Rs x 1000)
 

(Rs x 1000)
 

0 0 0 0 0 0 
1 768 105 255 524 1652
 
2 4032 548 1415 2825 8821
 
3 8469 1141 3142 6104 18856
 
4 13443 1780 5231 9887 31341
 
5 18674 2468 7742 14229 43114
 
6 19607 2556 8594 15363 46122
 
7 20588 2669 9195 16584 49037
 
5 21617 2776 9836 17910 52141
 
9 22698 2887 10529 19357 55472
 
10 23833 3003 11265 20892 58993
 
11 25025 3102 12054 22565 62747
 
12 26276 3248 12898 24379 66802
 
13 27590 3378 13801 26332 71102
 
14 28969 3-513 14767 28424 75674
 
15 30418 3653 15801 30709 80582
 
16 31939 3799 16906 33167 85812
 
17 33536 3951 18089 35818 91395
 
18 35213 4110 19355 38678 97356
 
19 36974 4274 20711 41782 103741
 
20 38822 4477 22160 45130 110590
 
21 40763 4623 23712 48739 117838
 
22 42801 4808 25372 52629 125611
 
23 44942 5000 27147 56849 133939
 
24 47189 5200 29048 61383 142821
 
25 49548 5308 31082 66299 152238
 
26 52026 5624 33257 71601 162509
 
27 54627 5849 35586 77338 173401
 
28 5i358 6083 38077 83529 185049
 
29 60226 6327 40742 90208 197504
 
30 63238 6569 43593 97427 210828
 



Rural System 	Expansion
 

Domestic/Community Surplus Benefits
 

(Switching from Kerosene Lighting to Electricity)
 

Y No. of Cummula-	 Annual
 

e Consumers tive 	 Savings
 
x 558.93
a Connected No. of 


C. Connections 	(in RS 000) 

0
0 0 0 

6544
1 11708 11708 

32720
2 46833 58541 


3 58541 117082 
 65441
 

4 58541 175627 98161
 

5 58541 234164 130881
 

6 
 234164 	 130881
 
130881
234164
7 


234164 	 130881
 
130881
 

8 

234164 


10 

9 


234164 	 130881
 
130881
234164 

130881
 

11 

234164 


130881
 
12 


234161 


14 

13 


234164 130881
 

15 
 234164 	 130881
 
130881
231464
16 


234164 	 130881
 
130881
 

17 

234164 


130881
 
18 


234164 


20 

19 


234164 130881
 

21 
 234164 130881
 

22 234164 130881
 

234164 
 130881
23 

24 234164 130881
 

130881
234164 

130881
 

25 

234164
26 


130881
234164
27 

234164 	 130881
28 


130881
234164 

130881
 

29 

234164
30 




Rural System Expansion
 

Surplus Benefits-Tubewell Consumers
 

(Switching from Diesel to Electric Motors)
 

TOTAL-'---lnvestmenlt 
Tce
inten 

y No. of Cumula- Salvage 
+ OperationOld Enginestive No. e Connec- ion

of Connec- x8,100 + a 
a tions 	 000S 2vingsX (Rs

(Ri; 000)tionsr 19,320 (R,,;00) 

0 0 0 	 0 0
0 

855 4077 4932

1 211 211 


2 844 1055 3418 20383 23801
 

40765 45038

3 1055 2110 4273 


61148 65421

4 1055 3165 4273 


81530 85803
5 1055 4220 4273 
0 81530 815306 0 4220 
0 81530 81530


7 0 4220 


8 0 4220 
 0 81530 81530
 

0 81530 81530
9 0 4220 

0 81530 81530
10 0 4220 


11 0 4220 
 0 81530 81530
 

12 0 4220 0 81530 81530
 
81530 81530

13 0 4220 0 

81530 81530
14 0 4220 0 

81530 81530


15 0 4220 0 

81530 81530
16 0 4220 	 0 


0 81530 81530
17 0 4220 

0 81530 81530


18 0 4220 

0 81530 81530


19 0 4220 

81530 81530


20 0 4220 0 

81530 81530


21 0 4220 	 0 
0 81530 81530

22 0 4220 

0 81536 81530
23 0 422(0 
0 81530 8153024 0 4220 
0 815,30 81530

25 0 4220 

26 0 4220 0 81530 81530 
81530 8153027 0 4220 0 
81530 81530

28 0 4220 0 
81530 1853029 0 4220 0 
81530 81530

30 0 4220 	 0 




V ~ 	 ANNEX 0 
C-Attachment 

Rural System Expansion 
.8:;  
.565 1130 	 iPage 2 iiSuplus-BenfItp3_-_ndius trial.Cons-umers _______________-"------, 

,(Swtchingfrom Dieselto Electric Motors) 

Y NmboCmul- alvge Investment TOTAL
 
e ube Cuuvla Salva00 Maintenance &
 
aiv (0800R) Operation x
 

r 	 O8 080 (Hs 000) 

0 0 20 0 0 0
 
1 113 113 458 2043 2501
 
2 452 565 1831 10215 12046
 
3 565 1130 2288 20430 22718
 
4. 565 .1695. 2288 30646 32934 
5 565 2260 2288 40861 43149. 
6 0 2260 0 40861 40861 
7 0 2260 0 40861 40861 
8 0 2260 0 40861 40861 
9 0 2260 0 40861 40861 
10 0 2260 0 40861 40861 
11 0 2260 0 40861 40861 
12 0 2260 0 40861 40861 
13 0 2260 0 40861 40861 
14 0 1160 0 40861 40861 
15 0 2260 0 40861 40861 
16 0 2260 0 40861 40861 
17 0 2260 0 40861 40861 
18 0 2260 0 40861 40861 
19 0 2260 0 40861 40861 
20 0 ' 2260 0 40861 40861, 
21 0 2260 0 40861 40861 
.22 	 0 . 2260 0 40861 40861 
23 0 2260 0 40861 40861 
24 0 2260 0 40861 40861 
25 0 2260 0 40861 40861 
26 0 2260 0 40861 40861 
27 0 2260 0 40861 408611
 
28 0 2260 0 40861 *40861
 

29 0 2260 0 40861 40861
 
30 0 2260 0 40861 40861
 



Rural System Expansion
 
Summary Surplus Benefits
 

All Consumers
 

Y House- Industrial Tubewells TOTAL
 
e holds
 

a 
r (000 Rs) (000 Rs) (000 Rs) (000 Rs)
 

0 0 0 0 0 
6544 2501 4932 13977
1 


2 32720 12046 23801 68567
 

3 65441 22718 45038 133197
 

4 98161 32934 65421 196516
 

5 130881 43149 85803 259833
 

6 130881 40861 81530 253272
 

7 130881 40861 
 81530 253272
 

8 130881 40861 81530 253272
 

9 130881 40861 
 81530 253272
 

10 130881 40861 
 81530 253272
 

11 130881 40861 81530 253272
 

12 130881 40861 81530 253272
 

13 130881 40861 81530 253272
 

14 130881 40861 
 81530 253272
 

15 130881 40861 81530 253272
 

16 130881 40861 81530 253272
 

17 130881 40861 81530 
 253272
 

18 130881 40861 81530 253272
 

19 130881 40861 81530 253272
 

20 130881 40861 81530 
 253272
 

21 130881 40861 81530 253272
 

22 130881 40861 81530 
 253272
 

23 130881 81530
40861 253272
 

24 130881 81530
40861 253272
 

25 130881 81530
40861 253272
 

26 130881 40861 81530 253272
 
40861 253272
27 130881 81530 

40861 253272
28 130881 81530 


29 130881 40861 81530 253272
 
40861 253272
30 130881 81530 




Rural System Expansion
 
Summary Direct and Surplus Benefits -All Consumers.
 

Cost Benefit Analysis
 

Y Investment 


e Costs 

a (000 Rs) 

r 

0 65925 


1 263704 

2 329630 

3. 329630 

4 329630 

5 13200 

6 13200 

7 13200 

8 13200 

9 13200 

10 13200 

11 13200 

12 13200 

13 13200 

14 13200 

15 13200 

16 13200 

17 13200 

18 13200 

19 13200 

20 13200 

21 13200 

22 13200 

23 13200 

24 13200 

25 13200 

26 13200 

27 13200 

28 13200 

29 13200 

30 13200 


Direct Surplus Total 


Benefits Benefits. Benefits 

(000 Rs) (000 Rs) (000 Rs)
 

0 0 0 


1653 13977 15630 

8822 68567 77389 

18856. 133197 152053 

30342 196516 226858 

43115 259833 302948 

46122 253272 309394 

49037 253272 302309 

52141 305413 

55472 308744 

58994 312266 

62748 316020 

66802 320074 

71102 324374 

75674 328946 

80582 333854 

85812 339084 

91395 344667 

97356 350628 

103741 357013 

110591 363863 

117838 371110 

125611 378883 

133940 387212 

142822 396094 

152239 405511 

162509 415781 

173402 426674 

185049 438321 

197504 450776 

210828 253272 464100 


Net
 

Benefits
 

- 65926
 

-248074
 
-252241
 
-177577
 
-102772
 
289748
 
296194
 
289109
 
292213
 
295544
 
299066
 
302820
 
306874
 
311174
 
315746
 
320654
 
325884
 
331467
 
336828
 
343813
 
350663
 
357910
 
365683
 
374012
 
382894
 
392311
 
402581
 
413474
 
425121
 
437576
 
450900
 

EIRR-23%
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Gas Turbines - Combined Cycle Plant
 
Sensitivity Analysis
 

Y Base Base Costs Up 30% Benefits Down 30% Costs Up 15%, Benefits Down 15%
 
e Costs Benefits New Costs Net New Net New Costs New Net 
a Benefits Benefits Benefits Benefits Benefits
 
r (000 Rs) (000 Rs) (000 Rs) (000 Rs) (000 Rs) (000 Rs) (Rs 000) 

0 952204 0 1237865 -1237865 0 - 952204 1095035 0 -1095035
 
1 1043086 55544 1356011 -1300467 38881 -1004205 1199549 47212 -1152337
 
2 584299 55544 759588 - 704044 38881 - 545418 671244 47212 - 624032
 
3 895070 999540 1163591 - 164051 699678 - 195432 1029331 849609 - 179722
 
4 508354 999540 660860 + 338680 699678 + 191284 584607 849609 + 265002
 
5 446270 999540 580151 + 419389 699678 + 253368 513210 849609 + 336399
 
6 
7 
8 
Q 

10
 
11
 
12
 
13
 
14
 
15
 
16
 
17
 
18
 
19
 
20
 
21
 
22
 
23
 
24
 
25
 
26
 
27
 
28
 
29
 
30 
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TIaLE IV 

, -0INrDCiCLE PL... 

Li~U $ M;illion 
it DiscCount ' ) .1)

Rat (T.eR,
Yea Rae 2)venmk Accmwlativa Total 

0 0 0.10 0 
2 3.15 4.2C 4.72 3.57 3.57 

6.83
4.96 3.26
3 3.31 4.41 

93.77 53.61 60.45
4 3.47 4,63 


48.95 109.405 3.65 4.88e3.46 
6 3.83 3. 1L 103.38 44.69 154.09 

40.81 194.90
5.36 100.55
7 4.02 

8 4.22 5.63 113.98 37.26 232.16 

34.02 266.17
119.67
9 4.43 5.W 
297.24


10 4.65 6.2( 125.65 31.06 

1 4.89 6.5. . 131.94 28.36 325.60 

12 5.13 G.84 138.54 25.89 351.49
 
375.13


13 5.39 7.1 -L45.46. 23.ui 

14 5.66 '.51 152.74 21.59.71 396.72 
15 5.94 7.9:! 160.37 416.43
 
r16 6.24 ' 8.32 168.39 18.00 434.42
 
17 6.55 8.73 175.81 16.43 450.85 

15.00 465.85
185.65
18 6.88 9.17 

479.55
19 7.22 9.6,, 194.94 13.70 


20 7.58 10.i 2%14.68 12.51 492.06
 
503,48


21 7.95 10.61 214.92 11.42 

513.90


22 8.36 11.14 225.66 10.439.52 523.42 
23 8.78 11.70 236.95 9.52 532.4
 
24 9.21 12.29 248.79 9.69 532.11 
25 9.68 12.9, 261.23 7.94 

1. Discoi t rate is 15t 

2. Poier cost at g:eqrator tenmials. . 

3. Power cost at lua6 acltumss 25% losses. 

: : . . . : : . . ; : . : :~ 
: : / " : i : !. . , : : .; : : . : . ., : ,: : : 

.44.4! i 7 { ! ' ' - . : ; ' , 

http:21.59.71
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2. 


3. 


4. 


5. 


6. 


7. 


TERMS OF REFERENCE OF WAPDA CONTRACTS
 

WITH LOCAL A/E FIRMS THAT ARE ASSISTING
 

WITH THE PREPARATION OF A NATIONAL
 
RURAL ELECTRIFICATION MASTER PLAN.
 

To make maps of all those villages of Pakistan-on
 

reproducible paper using a scale of 1:50,000 which
 
than 1,000 in Punjab and Sind
have population more 


than 300 in 6!;FP and Baluchistan.
and more 


To identify the villages by provinces, divisions,
 
-omputerize 1961 and
districts and tehill and to 


1972 Census data according tL WAPDA formats.
 

To conduct socio-economic and technical surveys
 

covering
 

a) 500 household interviews,
 

b) 50 village surveys,
 

studie'j of small industry and tubewells.
c) 60 case 


d) Consumption data of about 500 consumers of 
different
 

categories.
 

a) Consumers and network data from subdivisionki.
 

operated
f) Data on existing electric and diesel 
all Lhie above dat'icomputerizetubewells, and to 


according to WAPDA formats.
 

of houtieholds
To forecast the population and n-mnbers 


on ,Innual basis
for the project perlodi; of ter years 

fo the 20th and 30th year.
for the first 10 yearo and 

To devclop energy coniumptin, peal, dc:>iid, bulk
 

supply and revenue forecastu ptr dtijtrict for the firct
 
20th and 30th10 year!- on annual ban I and for the 

year.
 

exi!Iti n' 11 KV nytitem and grid
To update the maps ,f the 

LQrductOr . i ;et, trantformerstations , Indic ating 
e, itlong with

capacitle in reupect of 11 YKV iylt 

of concerned grid tttttions.
supplying technicfl1 dit.'t 

t%,o1k of DI. I.ributiontr, proposcdTo plan and rk the rv 
purpiue of elvctrifying!.or tl~cSystem to br con:.truct ed 

tat ionw th o nt 4r istig,,ext ens!ot,the villilget, along 
tenm inc.ltuding propoualsof allied existing 11 KV sy 

of the existing distribution
for re-routing/bilfurattlo 




lines wherever necessary. The plans for SCARP elec
trification will also be incorporated.
 

8. 	To determine year-wise load demand of grid stations,
 
seconda.'v transmission lines and generating station
 
for the 1roject period.
 

in the plan:
9. 	To identi'.y the following areas 


L) Sweet i;ub-soil water and agricultural potential
 

ii)Under developed areas.
 

10. 	To prepare village-wise cost estimate tor electrifi
cation along with schedules for materials and cost
 
eutimates per district.
 

11. 	To conduct financial, economic, socio-economic and
 
environmental analyses, similar to those conducted
 
Lnder feasibility studies under US AID, per district.
 

12. 	Computerization of final results of each master plan
 
report according to WAPDA formats.
 

13. 	The Consultant will prepare and provide to WAPDA
 
base maps to scale 1:50,000 so that WAPDA may prepare
 
SEPIA copies within fifteen days. After the existing
 
system has been worked out and checked, the reproducible
 

maps to scale 1:50,000 will be submitted to WAPDA
 
so that WAPDA may prepare SEPIA copies within fifteen
 
days and return the maps to the Consultant for prepara

tion of Master Plan.
 



FINANCIAL ANALYSIS ~nEX 

TABLE 1' 

INSTI T T O A - 2T NW O N MU a
 
~ ea(In $ 000) A.I.D.* Dollars ~ 

Loan Grant Total U.S-. GOP
Technical Assistance 

--- 4,955 4,955 1,940 
a. 	 Lfl! Salaried Expatriates 

876 876 270 
b. S/T .. Expatriates 	

-
Salaried 

-. 16 16 319, 
0. 	 S/T Volunteer Expatriates 

919 
d. 	 L/T Pakistani Professionals 

5,847 5t, A7 3f448 
Sub-Total :-

2.U.S. 	 Sort-Term Training 
131 131 40 

a. 	 Pakistani T.A. Team 

Members
 

318 318 99 
b. WAPDA Project Staff* 

t 449 449 139Sub-Total 

3. Comodities 
- 1,136 	 1,136 a. 	 ADP Compter Comiponent 
- 909 909 

b. other Office Equipment 
- 682 682 " 

c. 	 Tools and Instruments 
88 88 

d. 	 Vehicles for TA. Team 

-	 22 
a. 	 Other T.A. Support 

t 2,815 2,815 22
Sub-Total 

4* Design and Construction
 
of Warehouses & customer
 
Service Centers
 

197 
a, 	 Design; (ocal A/E) 

-, 1,964
bConstruction 

- 432 
a. 	Land 

- -	 197 21396 
Sub-T'otal s 

-	 14775. 	 Other (Salaries, office Space, 

supplies# Utilities)
 

I 	 . ; 7.....7
Sub-Total 

5) 	 - 9,111 9,111 30806 ,30,873 
UTOTAL(1 

91 1_38 _6

10% Contingency 

10 	022 1t02&L..LJALJJ32U.GR.AND TOl'At 1 

aExpressed as dollar equivalents #t the eoxchange rate of 
-Re
$1.00 12.16 as of 7uly 19, 1902
 



- 2.-p A TABLE-4-
PROPOSED FINMEIAL PZAN 

A DI)TTIITIN P WTION TAINING COMPONMtI 

,..	 Dllars. ,. Lk.I.D_. 

Loan Grant Total U.S. GOP 
..	 Technical Assistance 

a. 	 L/T Salaried Expatriates - 5,013 5t013 2,210 

33~ 33 ,1 
boSITSal aried Expatriates 

29 291 353,
a. SA2T Volunteer Expatriate's-

-	 540 
do L/T Pakistani Professionals 

- 5,075 '5,075 3F114 

Sub-Total t 


2.Trainingq 

Xmplementation 
.58 58Training f Pakistan 


ToA. Toam HMenaber
 
oam
b. New Comprehensive Pro 

f. U.S. Shcrt-Term, 
(a) 	 Sort Courses - 1124 1 .24 667 

) Sister Utility " 1,537 1,537 578 -

Exchange 
.- 821 821 58 35'ii. U.S. Ia~g-Terzu Academic. 

- - * .5j84()

iii. -Xn-evuntxy Short-Trm 

3t540 3,540 1,321 5t875Sub-Total s: 

3.Ccuundities 

a., Office Equipment, Furniture a*- - 309 
-- 1lJ36 1,136 

4b. 	 Training Aid/Supplies 

22 :
d: 	 Ote TA. Supor 

, 1,172 1,172 22 389,
Sub-Total 1 

4.I Design and Construction
 

of Trainling Institute
 
119aDesign (Local A/E) 

-	 -,: + 2t855+ + : 
i
:r + 


i i +,

b) Construction 	

+ 

5 	+;+,+++:,I ,- + . +-:JI---- + : +++ + ++ +:+
 .. .+++ + + ++ ++ :+ >+; 
-	

+;+ 64+:+ :; ; ; ... 	 + , : = 1 ,4-.; 7 +;+ + + + L ;++;+++: : : +:+ '+ + + ' ++ .. . ... -: ++  	 + ++ + +:+; ;+; + m +?+++ ++;+
+.+;+ +( ;;+++++++# + +++ 


-' :++.,1.+ -r -4 
; 

.
 

0)Land
-b4 L 4, ; R+++ i ++++ ++r++ 

+ -	 .. 
,,:I'---'t: 2974 645

Oub-Total, 1 

S.other (Salaries, OffzSpA~oe T,2511 
supplies, Utilities) 

Sub-Totalt 
9,787 9,787-7431 9,16QTOTK-!0Ls 

978 978 743 -9L('
Contingency 104 

TOTL 1 	 10765 10765 8 j174lO, 7F 
<'yGRAM 

A/ Expressed as dollr equivalent at the exchange rate of, 
*1.00- W Rol 12,16: as of July 19, 1982 
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FINANCIAL ANALYSIS ANNEX 

TABLE 3 

PROPOSED FINANCIAL PLAN 

tNERGY LOSS REDUCTION COHPORENT 
(In 000) 

a, 
A.I.D. DollarsRu.e
 

U.S.G
Loan Grant Total 


1240 3,240 479
 
L/T Salaried Expatriates
a. 


b. L/T Pakistani Professionals --
371 

1,240 1,2 850 
Sub-Total: 


2. Training
 

U.S. Short-Term 
-40 40

a. Pakdistani T.A. Team 

- 82 .. 82 .18 
WAPDA Project Staff 


:122 122 27
 
Sub-Total: 


3. Cotmoditiis
 

So o
 
a. Tools and Instruments 


-45 
45 . 

b. Vehicles for T.A. Team 


- 22-c. Other T.A. Team Support 

d. Energy Lose Reduction 
-1,287
1289 7,378 8,667Equipmbt and Matrials.... .. .. 

1,287
1,289 7,923 9t212 22 

Sub-Total 


F.AR for Energy Losn
 
13,333 - 13,333

Reduction Work 


13,333 -13,333
Sub-Total 


5..other(Labor, Warehousing# 1-5846
 
.Transport, UtilitJi) 

- 5848 
Sub-Total 

899 7,135

.23,907
.4,622 9,285
Totals.......
. 

10% Contingencay 1,463 928 2t391 90 714 

989 7,04P
Grand Total 16,085 10,213 26,290 


IT U pressed.as dollar equivalent$ at the exchange
 
of July 19, £92.
rate of $1 00aRs 12.16 as 

http:pressed.as


7F1lIL ANALYSIS RMEX 

TABLE 4
 

PROPOSED FINANCIAL PLAN
 

POWER GENERATION COMPONENT
 

Turbine Combined Cycle Power Geeration PlantPhase I - Guddu Gas 

Foreign Exchanga Local A /
a, 

Costs Currency Costs
 
(In $ 000) 

-2,000
A.I.D. t Grant 

Loan 50,000
 
b /  
ADBW 60,500 

- 86,522
WAPDA/GOP 


Total Phase I: 112,500 86,522
 

c/
 
Phase-II - Guddu Gas Turbine Combined. Ccle Power Cineration Plant 

Islamic Development Bank 84o170 

and Kuwait Fund b/ 

90,471
WAPDA/GOP 


Total Phase I: 84,170 90,471
 

Total PhasesI and I: 196,670 176,993 

Grand Total Phases I and I: 373,663 

Rs. 12.1i
a/ Expiessed as dollar equivalents at the exchange rate of $ 1.00 

as of July 19, 1982 and includes 10 percent cent Lngency factor. 
b/ Anticipated funding levels. 

o/ Not considered part of this Rural Eloctrificatiol Projuct.
 



NL
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Page 5 

TABLE 5 

..PROPOSED NA.IAL PLAN 

RURAL SYSTEM EXPANSION COMPONM 
(in 000). A.I.D. Dollars iee 

Loan Grant 	 Tobtal U.S.. GOP1. 	 Technical Assiptne 
a, Lu' Sa1aried Expatriates - 1§017 1,017 400 
b. 	 14 Rakcstani Professionlrs5 

Wb'ta 1,017 1,017 922 

2. U.S. Short-Term Training 
- 127 127' 30a. 	 Pakistani T.A. Tean Menbers 

~ .- 254 25 4 5 
381 381 89SubJi~otal 

3. 	Ca~mcdities 

a. 	Vehicles for T.A. Tam - 99 99 

32 b. 	OtherT.A. Team Support 
118 c.* 	 lal Sy~teii &pansion, 

Equipmnt and Materials 8,581 7s5941675-118 

7,693 16.274 3215.B.Ab-'1bta1 :8581 

~ 	 133A60 33,160 
4.* PAR for Rral Distribution 


system rpansio.
 

o
SubTotal :33,160 	 33,160 

9675. Other (Labor, Wrehou , - 9 

Tr'ansport, Utilities)
 

9,687Sub-Total 

4i,74i 9,091 50,832 10 43 24,870
TfAL, 


10% Contingency 	 41,174 909 5,083 104 2,487 

WON00 55915 1147 27357
GRIAM '10AL 	:45,915 


1/ 	Ex~p'essed as dollar equivalent Qthe ex6hanV rate of' 
$ 1'600 w Rs 	22,16 as of July 19, 1982 

a not includeS $ 15 mion that will be provided in FY-84k./ J1s 	 - 01468, tounder the AgrioultuZm1 Comnodity &Equipmnrt Project 391 
meters and other equipment tIoSUq~rt transformes, capacitors, 


connect irilptiofl tubewe2.1 pumvs and other rural custmrs under
 
this project. 



FINANCIAL ANIALYSIS ANNEX Page 6 

TABLE 6 

ILLUSTRATIVE ALLOCATION OF FUNDS FOR ENRY LOSS REDUCTION WOR-

Item ADGOP Totlu 
(in $ 000) 

500 501. 	Compression Conductor Connectors Program. 


10,500 1,1588
2 angeofConductor of economically,_ 

overloaded lines. 

1,000 1291,9
3. Installation of nev liubs to relieve 

economically overloaded lines.
 

4. 	Installation of Capacitors.
 
1500 -	 1,50oa) 	11,000, volt, 600 KVAR Banks. 


-	 2,000b) 	230/400 volt on tubeells. 2,000 


2,5105. Change of Transformer. . 2,500 

1,000 - 19o(;06. 	Installation of voltage regulators. 


-	 3,0(Direct Load Control Program. 	 3,000 

8. 	Tools and instruments. 500 5tQ 

22,500 1287 23,77
9. 	Sub-Total 


10. 	Labor,, Warehouse Charge, Transportation, - 5,848 51D.6 
Engineering and Supervision (25% of the 
AID-COP total of line 9). 

22,500 7,135 29f635
11. 	Total 


7142t(
12. 	Contingency (10% of line 1 )2,250 


24,750 7,849 32j599
13. 	Grand Total 


Pi/At the exchange rate of $1.00 ReB12.16 as of July 19, 1982. 
.. . 

. . -S:. , 	 . .I 



REGIONAL LEGAL ADVISOR'S ANALYSIS
 

OF THE GUDDU PROJECT 

July 27, 1982
 

Mr. Eugene Staplea,
AA/Aaia 
Room 6212, NS
 
Agency for International Development
 
Washington D.C. 20523
 

Doar Rocky,
 

RURAL ELECTRIFICATfON PMOJECC - COFUq.NGLINC. 

The provisions of A.I.D. IlB I - upp. B - Chapter 9 
require that the Aesiatant Adainistrator/Asia 
(in consultation with G.C))conai~dr problematic 
"ccringlLn" situations and deturmine whether 
there is, indeed tcoiraingling". Although the 
MiHsion doei not sea the history of the Guddu 
plant as conatitutLng "cowningling", as contunrplated 
by the FAA, the situation may be.sufficiently cowpl" 
to warrant rafarral to AA./AjiA, 

I have enclosed the,RIA Briefini; Mainorandumi and 
Executiva Surmary to assiut you in your arrivLng 
at a determination au to whather or not there is 
a "couIingling" situation. 

.If it is your determination that there is
tcowningling" requiring Administrator action, please 
advise an soon au posuible so chat the necessary
Embassy action can be pursud. We need to move 
promptly on this so that the projuct can be assured 
of an FY 82 obligation. 

Sincerely.
 

Enclosuresi as stated. Donor M. Lion 
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UNITED- STATPS GOVER.NMZNT 

'Mvemrnoandum 
TO Dr. Donor :M. Lion,! Diretor 	 DAM JuneS 

mijujuor<,,* 1.-. i~i *iiii!i:~ 	 9 (: - * i~~-iS 
FROM Ste 6 p elma RLA: 

luajar:FXJCUTMV SUMMARY
 

ISSUE: 	
9 

---- heth-------the-Proposed---RuTal-Electri ficat ion_-Proj ect/ -----
Guddu constitutes ssistance to a bloc proj.ct or 
in support of a bloc project within the meaning of 

6ZO (h)of the Foreign Assistance Act of
oSection 

1961, as amended. :{Cojnging). 

SUMMARY DISCUSSION;. 

The provis'ions of A 620, (h)q as implemented by 
A.I.D.,' rquire that a determination be made as to
 
whether a proposed project fii result in
 
"1commingling"0, i.01. promote or assist foreign aid
 
projects of bloc countriese,In-"clear" cases, 
this is tobe a Mission det'armination.' In
 
ambiguous cases, this. 1s to be an AA/Asia determinatior,
 
in consultation with' Geqeral 4Counsel.' Authority to
 

* 	 proceed wi-th a proposed prolect may be0 granted by
 
-*i: the Administrator oven after 'a.deteflination of
 
* commingling upon tIe reco-Iendat on ofthe Embassy
 

and Missto$ to the effe6t t proposed project
!afthe. 
Is in ',.the * iarest of athUnited States",. 

The Guddu powerZt1 ~on/Vor.O colony initiated
in 1969 an now en tring i t thirdofour phases,
 
originally:receiv$5 fundingfrom both Czechoslovaida
 
and the USSR. This funding, however, represents
 
a relative~y smull'percentage of the total project
 
cost and in the instance of Czechoslovakia,
 
was providod on commercial rather than "assistance"
 
terms. By far the largest contribution to project
 
costs has been bor~e by the' GOP with initernational
 
donors and non-bloc countries haVing somei, albeit
 
relatively minor, articiation,
 

Pakistani contractors and l~bor.prdominated in
 
Phase 1 and 2 consruction.;Nonbloc private,
 
firms have participated in Wpgrading and maintaining
 
Phase 1 an1 2.equipment.
 

~"". 	 M4I Rsp do so thfeo1 savixL t P0100sea* 	 P 
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Bloc techniifls werel required1 on site 
during cntUt~
 

of Thermal St~tion Phases 1 an4 2.
At the present time,
 

t work at
 
there-are 	still twentjsOv~fl R051Sia~s 


Guddu bit 	after the oyerhaul-an4- inspection team from
 

the USSR finihes its assignme.t. in
November 1982, all-

to leave Guddu.
require
bloc personnelwill b 

Operation of Pbase 1, f the,.....t he s been und.er total 
2 will, similarly. 

- ofl 99BZl8&SbYtha3end-
be totally opfrated b, Pak 1s+t 

nt/ccloy.O , although
thelGuddu'pl 1The'publ city for 
USSR a3sistarIce. hias boon


acknowledging.Czech a~d 
pripirily to. emphasizingand Ithe media n o cprip..directed by WFDAct Aand ot] ntlial:Ineas~al assistance.
 the Pakilian ac'hievemqflt with 
 a
With incx easing -actual an ~oi nonbloc patic* At~ont
 of tho
 a+ furthei+' disassociation

there appe:ars.to be 

Guddu plpt/c?,,OnY frmiiiialT~dY 
attonusted bloc 

linkage. I,: 

RECOMMENF'ArnN. 

yU h GOP awrdth contract for,, 
i) A dettrmuii2ation 	 to the Japanese
the pkase 	 3Sgen(irationh e~uipmeflt 

fu.rt)Wr stippqwt an "iinterne*-io)i1l rather than 
would 
bloc'chara terizati~on of' the Gudi; plant/coloflY. If 

t is awacd ;o4 apan, I recommend the 
the contro 

thq iF?7ue 	of comrntngling to the
Mission pAi- ent 	 should also be

V C1 +I. c, t -,'T, AA /GAA/Assaa CL c- .. t1Ia 
tV, 3 fActual . analysis

p 1ovipAi v5th t1he Aubstap1eelof 	 thethe I.xten: appropriate,fo havc. prlI $red .. 4,' to 
('. i~.inj Wi, RLA research) . 

As I.D,1. 5iof as5essr5eat 
of the Guddu'project
thatl1.hp' 'ictusl Ah alysi

in he ccntex.t of legislativeStronply4400sts t;atis 

tlqre i.'nao mi~ngling, i.e. the use of +:?++++ ++ 

- ->inteni 	 noti promoton or assist++ the+:+e io et . . ........ .. ..
-

+++++++++++++ A.I.D.proposo:+++i++u d++fa:jbta::r oli+ Ctcillp. ... # 
-i+++=- t/ on- - +£r ++' ++ +++ 	 ++ 

+ G u + p-. O-
- I"+1- r------ ctivities of Communist-L' 6C!I,::+bL	foreign M14 project~s or 

bloc counities. + + +:+ h ++ +++: +: ++ ++ :+: + 
a : :i+- ++:++' 0

+ .:++ s :+: : + .+ '0 + +:++ + n 	 ueI+. ,? + + + : 	:+ + + h 

ii) In the *vcnt that 
et'he GoP aijards the contract for ? :t 

g~eg 	 +theuphaso.3 generation equipment to the Pooplo's +++ -II-+++,j 	 a cleair risk that'1++++ 	 -.Repelic f,China, there is 


A.I.D., ast~staflce can prdude the nojiatiVo Coll

sequerCOs of' comminglipng addressed by FAA 620(h). therefore, make
 I reccm..er.d that th_ Miss.o, 

as Ito whether, 1yon assuming
a dotgrmiriatkof 
 interests 	'of theLUnitedcommip..L theo 11best 

si 2 	 forwerd with thisere y goingrta&teija I~ 


http:reccm..er
http:thatl1.hp
http:appe:ars.to


Assuming an affirmative determination is made,

the Ambassador should be requested to review 
the factual
 
analysis and 
join the Mission in its conclusion. The
 
Mission and Embassy should, then,submit this joint

determination as a recommendation to the Administrator
 
to consider in his approval or disapproval of the
 
project.
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SUaJ F SECT:UBRlIgNUM fOR -UDDU 


FROMS61:StSsAaFdPom, n").1.0e d,- - : 

COMMINGLING DISCUSSIONS
 

~ISSUhFh 

Whether the Proposed Rural Electrification Project/Guddu 
constitutes assistance to a bloc project or in 
support of a bloc-.project within the meaning of 

Section 620 (h) of the Foreign Assistance Act of 
*+: as amended.-1961p ( Commingling. 

... ... O1. ....... --- s.:f ll.. s---------o--e , ws 
Sub Issue 1: What are the procedural mechanisms for
 

lrIt g commingling issues ?
sthn 

Sub issue 2: What are the criteria for dotermining
 
whethr aroposed project Will result in
 

?cohniing oing 

1. J.II.GJ SIATlVII/RIECUIATORY CONTEXT:, 

Section 6,20 (h)of the Foreign Assistance Act
 

of 1961, as amended, provides as follows:
 

The President shall adopt regulations 
and establish procedures to insure that 
United States foreign aid is not usud In 
a manner which, contrary 'to the best 
interests of the United States, promotes 
or assists the foreign aid projects or
 
activities of the Communist-bloc countries'
 

This Iq~sativo requirement is inplumentod by A.I.D. 
H)3 1 - Supp.H - Chapter 9 (Commingling). The context 
or passage of FAA 620 (h) was Congressional concern 
Ithat U.S. assistance funds wero being expended in 
Cambodia in a manner which resulted in aiding Russian
 
and Chinese communist assistance projects, without
 
the United States obtaining appropriate credit. In
* 

offering the uandment, Congressman Isardy stated:* 

in a rocont study my sub-committoo 

mua into certain aspects of our aid
 
- program in Cambodia, it developed that
 

, 

~"j""""'4 "'"Bmy nkstpals+ on ski Payroll Ssphiq: PlanU.S. Sovilag: Bor 
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our aid funds were being expend6d in variouls
 
ways which resulted in aiding Russian and Chinese
 
Communist aid projects... The amendment which
 
I have offered.is designed to prevent the
 

commingling of United States and Sino-SoViet
 
-in any manner which is inconsistent
bloc aid. 


with the best interests of the United States!'
 

(Congressional Record, July 12, 1962. P 12512)
 

-This legislative context is reflected in the A.I.D.
 
Handbokimplementation which, while coacerned with 

the
 

negative effecsfa- fllf'~dOnot mandate-an---
absolute prohibition 'against commingling. To the
 

contrary, the Handbook implementation guidelines
 
even should itbe determined that commingling
provide thatI 


exists, the "best, interest of the United States" may,
 
nonetheless, warrant a specific affirmative determination
 
by the Administrator, acting on the -recommendationof
 

the A.I.D. Mission and the American Embassy in the
 
go forward with the project.
cooperating country, to 


PROCEDURAL MECHANISMS FOR CONSIDERING COMMINGLING:
II. 


The alternative factual situations wh!ph may arise
 

in determining whether there is potential commingling
 

and procedure to be followed in considering each 
such
 

f6llows:
situation are as 


A) The Mission determines that there is "clear 
cut"
 

absence of A.I.D., ssistance which will promote
 

or assist bloc project or activities: No further
 
action required.
 

B) The Mission determines that the issue of
 

commingling is not "clear cut": The facts
 

are to be referred to AID/W whore a determination
 
is to be made by the AA/Asia, acting in
 

as to
consultation with General Counsel, 

whether the project will result in commingling.
 

If it is detormined that there isno commingling,
 
no further action is required.
 

C) The Mission or AA/Asia determines that the 
A.I.D.
 

project or program will promote or assist bloc
 

rojects or activities but is not contrary to the
 

best interests of the United Statos : The
 
to iropare a
A.I.D. Mission and mbassy arc 


recommendation to this effect and submit that
 

rocommondation to Administrater for his decsn
 

44 -,+ 444....... ... ... 4+ 
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III, CRITERIA FOR D.THRNINN WIETHERAPOOU
 

"formal" definition of "comnminginig" is
toboThe only 
tbefound in110 l-supp.B, Chapter 9 which simeply 

repeuts the language of FAA 620 (hi).
 
ggg16,.i 

. 9iJ a:be.gnrtdb:th;~m.9->'A:t pnos 
Used in this Chapter meanstri "Commingling, as 

Wh istanCO inamnfl.r....i;,--- theruse-of--ADs 

contrary to tho best interests of the United 

do nStates, promotes or assists the foreign aid 
projects or activities of Communist-bloc
 
countries."
 

"Communist, bloc countries" isfurther defined Ps any
 

country not included in A..D. Geographic Code 
935
 

(USSR, CSSR and People's Republic of China arc all
 
excluded from Code 935).
 

To assist the Mission An evaluating tho unique factual 
M iusion mu/ obtain
 circustances presented in each case, the 


some further guidance from the body of General Counsel
 
bean generated by the commingling issue 

Opinions which has 8, .ay1964#tctiVC
from Minual Order 1018.(o4o.a
as well as 
 It shdultl be noted,
but superseded by IIB 1 H5, Chapter 9). 

criteria for determining whetherat the start, that the 

is commingling and the criteria for an Aftinistrator
there 
to determine that a projhctshould procoudcvoi, 

if there.
 

iscommingling are not mutually exclusive, i.e. many
 
of the reasons which may impel an Administrator'to
 

detormine that a project shouldtgo forwurd arc 
also
 

there is an obsunce of reasons which may suggost tht 
commingling or, perhaps, minimal commingling. 

It is
 

also important to rcognize that no absolute 
line has
 

boon drawn as to what facts dictate a conclubiio 
of
 

thplt the concept of commingling
comainilin;, but, rather 

isboth relative andi fluid.
 

The following is intended to provide some suggestionls as
 

facts to be considorod indetermining3 whether a given
to 

project will result incommingling:
 

a) Isthe project recoivinB bloc country assistmnce ?
 

To the extent that tho funds provided Ity bloc
 
provided on an
 sources to the pro3oct ae 


armslongth, commercial basis, and not through
 
grants or concosiional loansI the funds~ so
 
provided need not be considered "assistanlce,,
 
within thes moaning of "M 620v(h). To the
 

privae
extent that the funds are prov dod by it 

company or an organizationl which isnot an
 
-off cial agency of a bloc government, the
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Orer~108b9 su~rsdd 

Y>'b) Are the TS. 6Uovovnment en iuvddt 
contrcta ac iityv..$vt;1nanannex, wh ich is 

~physica'lj separable.from the uoloc~project 
(Mmo nu CromrBrucle S. 'lenchor to Robcrt S. 

contributint i+.l not be considere a+... 

C)What,_aru the relative coitributions of the bloc 
goverin-ts; host country, ndnors bloc countries ? 

contributor? (MissionifOider 1018. 9: superseded). 

d)What ofiorti5 have been made-to pronmotWthe identity 
of'the "project, as a ioc project, non'-bloc~ 

project ? In this contoit, the foltlowing should be
 
considered-.rjctO otionr
 

i) Is th~e prnojecthighly visible ?
 

ii)Aro 'there~flogsi,:insignies,.doca!s or other
 
des-Ignations which~ftister the nrce'ption of
 
the proj~'ct :R blocYoffoTt"'? 

:futuree) What is th 4,ssion~si1nowledge:astu funding 
~of the projecZ an-h fettisftr udn 

~ would have~on commingling ? Williit d*lute~th: , 
of 	thu project as a bloc eCffort ?
 C-Cperception 


f)	What is the Mission's opinion as to the effect
 
the proposod A*.D. assistance will have~ on the
 
project being perciived as,,a bloc project, non
bloc project,.,international project 4or host
 

-'country project. 


IV, iFACTL± ANALYSIS 

a) General Background
 

InJ 969, WAPDAinitiatedconstruction of phase 1
 
of 	the four phase Guddu:,Power tation,
 
situated on the right'bank of the-River Indus
 
ins lsmall remote village of UpperSind. It is
 
anticipated Cthat;,,this Powur Station. once all
 
~phases',are completed,41
wl be the bggest power
 
statiIon in4-Pakistan with afinal project ca acity 
of 19O99'megawatts. Thj'A cvpicity- exceeds tNat 

~of~the.Nangla Hydro~ Po4o. -t'tlon,(600 mega&watts). 
~~ and the Multan .Nat ui-al>u llo~wvr> Station' (265' C 

; The Gud1~u S tation', in~j:~~magaWattS) 

BEST AVAILABLE EDU MENT §i i 
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to the National Grid,adding stabilityadditiq~ln to 
has been and will, be responsive to the IncrcSe in
 

powerdemand in Sind,and Baluchistan.
 

Tjie Guddii project, located-,in a sparsely populated
 

64900 persons,

plant and a 	workers' colony~housing 
Comiplete-with -residential accommodatiofl4,water,
 

~~electicity, secondary and primanry' Schools, 
In' analysing__________

-ho.,-pitkl.,Dfladrecreational-facJilities.,
contriuti
the issues prcscntedb bl' 	

h
 

it is appropriate to recognize that
 pr.'jcct, 	 bot. th.pwe.geeraio
det~re, .Co+.Sjt o.....
the power gYeneration plant and worker colonyare
 

integrated efforts ,and, accordingly, both should
 
a single undertaking.
probably be considered as 


th'power gecat
consist of aot 	 four'
 
The Guddu thermal power station consists 

of 


phases:
 
ducrnaea 


1nitiated in 1969 and completed in
 
4T. 	

Phase 1 

1970, consists of two thermal generating
 
gas turbine yielding a total
 units and one 


capacity of 	220 megawatts. During 
the course
 

undertaken on
of Plhase 1, some work was 

developing the infra-strUctUre of 

the worker
 
are
 

colony . Czechoslovakian generation unsit 
ill use.
 

Commenced in 1978 and comhissioiied
2. Phase 2 

in 1980, resulted in installation 
of one
 

was during Phase 2
21O megaiwatt unit. It 

th-it the greatest expenditures were 

made
 
accommodations, ;,)Id


for the infra-structUr, 

aminitles of the worker colony. Soviet
 

gencraltion units are in' use. 

lha.e 3 -Currently in preparation and iclieduled
 

tu provide an additionJ1 capacity of 210
 

gawatts. Japanese or People's 
Republic uf
 

are being consideru.,d.
nt generation units 
.Ch 


to provide an additionakl

4) Phau, 4 *Scha-duled 


capaicita of 	 450 meogawatts. U.S. participation 
foi- this phase.is propLc~ck 

fly ",",lI~ti'of 	0 uddu 

Eacwh of the proposed four phases of the power 
in-or to be located in suparatL'

staitionl are located 	 1., 2 andThe buildings housingphasebu~iflIs. The phase 4 	buildling,4ill be connected.Sare or 
will not ho'connected, aind, in 

-~ 	 we arc infoxioad, 
onl1Y through a separate
fuCt, Will be accesibla 	 the phase 4 

gatoi ontrtlnco servicing, exclt5lvely 



~ 

_ 

'4. 


~~ 

' 

'A' ~ 

6k 

fa~~I ~,, gnr imp ession, howevero. 
c 'ur phase osf he.facility, abutting 
echothr d'intonedistribiitioniterat,'.; 

4 ,eachu6ie rated 0'~oant 

are, iwd-npry :oe plnt HWiystica2 y 

.diffi~cltt6, eiI ..efer dh~soeas other 

t hdton
toVudduThrm4 aio],pa/bcr 

ansn. conrutionsare ''makes ie~i 
diprffiut-to v w urn e asveth efi 

,.....In 

foh giv 

'thY~pojot"als of Montaryth or stution
 

" ' 
" ". ' A a n~i th- e .~work er Colony- A 

fiA r st ph of the' project-,wa'sI .I~~i.o Th-e'Ch s e 

cLpuiyo 22 mcawts.Tis uipment, however, 

was ~lot. p~ovi'de4' to WAPDA 

'
 

on gran~t or concossional loan'
 
l.trlas , but'-.,,rather , was, suppl ied on a~cash-cum-barterAA
 

bass,40% cash/6O%bartOre.
 

T"he toviti coc~tfor phaseA1of th rjc sR~s 698 million., 
;.orwh ich'ttiLe 'C echcso vakian cash-cum-,barter contrib ution,~ 

.w:2.,approximatel'y' 20.51." The' Pak lstan',cotribution. was' 
714% withAthe rem,,Aininludin g en pvid'thibugh'
 
ltaiau~c'rodit, World Bank loan and Canadian private
 
sources,1 

Ever. isol~tingltho power plant as a separate project,. 
the blocpariticipiation in phase 1 was, loss than one-...
 

2.' Phase 2 -The socon phase of ,theAp'roj oct,.wasA
 
dovelopod arouind tL~o provi~sion by Tcehnrlopromexplort.

S)IS)of' a 210 mecat aenera'tor.,The; e Iquip,mentswas. ...... 

provioud through, VSSR cro it 'A (lthough,' 'according 'to 
Mfr'~. useinA i L.(Gudd' PTrOJ oat',Directo9r the-Ocredit 
was-not'on Ia Thelarly."-soft" terms. 0oa~cs
of phas ~2 of",the projecte was' Rs. 1,905, Mlion, 
.of which the US'"k credit ropregented approximately

16t. The Pakistani 'cortriblttons was 82 'wilth' the,
 

'~remaining fund ng boing i-o~vided through 'Japanoso 


-~ 'AA.A...'f'VASao tubl.1q I rd uttioct-d.-A 
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1'jo..1ing th*. pow&jer plant as a separate proje'ct,:the< 
i S 2 was, perhaps,one third 

3.Phase 3 -SStill not implemented, WAPDA is considering
 
.A+ thc.',Pnop1 e!sRepubl1ic of China sand Japan-.as the source
 

.......... ot 2,10-,ngawattgenratingunit.-

d)apwer Analysis of Construction and oeration
 
BY udclu Thermal Power Stat ol1ony
of 


: . .. . Analysisof relative man-power contributions++,* ,et -+ 
ahd~thle iden.tity ~of thc:varjous executing agencie 
s ggestst'that'WAPPA hos. attempted and continues 
to attempt tominimize the presence of bloc,.
 
perbonnel. In discussions with WAPDA representatives,
 

are>
 
'Vit wa aecert 'lcpr e 

being, replac! d as r'apidly as possible and, by
 
thc&.end~of 1982,-there will be, nblcpersonnel 
at it.This is consistent with the oft
...expressedconcern of theWAPDA leadership that
 

1 ...... GuddubepercniveJ-as++++ a:Pakistaniachieveeltu b . ..................
............................ o
++++,+, +. tr 
withnternatonal as,,istanc
.............. ra, her than
 

lc
 
.- , ach'vomont of any sigeconr1o~the 


1~~~ Phasc 1Ilias ,constructed withassistanceMua1 
fr~m 110i 'Czechc .51-talian consultants and 7',000 
Pujk'ia-tanis cskillod.,Rnd4non-skilld' workers).,Skoda 
suppl iod tbe1.plantIoquipnont and ereIcted the plant. 
'hecon 'truction'of the workor colony was contracted 

' :t: Pakistani firm as-we.re most'ofthe Phase I~ 
. 

.~works. 

At, the, pirustnt tir~e, no Loreigners are involved in 
theniperat,'-In of Ph'*o 1 or worker colony. 

2 ftha:; - V 
presence of 2902 Phase'2 required the 

'ti .4...' *r#+&t,
RuwJ1iatns (max imum) and 90 Polis' (maximum). Pakistan 
ioacributed 5,UOD laborers (skilled and non-skilled).
 
IKl-.S eJ,ccutirpn iagenci.,z supplied the, power plant 
'eqiptment and Instaled tl'e turbo generators. The....................................................
..................... 


in..............ct euimeto'cvi
boilerL. 

",orktw, o.ectric#1l worl.., light 1n;,: systemsP cooling 
SyIlims, circulatinii wo'tor systems, cranos and
hy4ro-tu-chnicuiI worLs wcore all contracted to and
 
uxecut ooil by PjiCtnil firms. 

~i<.4%; BESTAVAI LABLE DOGCU 
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At present there are approximately 27.'Russians at the
 
site, assisting in operation of the power station -

Phase 2. 60 additional Russian technicians are scheduled
 
to arrive during summer 1982 for the first over-haul
 
and inspection of Phase 2 but all are scheduled to leave
 
Dy November 1982. There are al--o-two British technical
 
traines at siue.
 

e) Analysis of AnciIlary Contributions to Project
 

In 	addition to the finaicial and man-power

con-ributions listed earlier, there have been a
 
significant number of additional internationai
donors and businesses participating in
 
the Guddu Thermal Power Station/Colony. The
 
result of this is that, although major

equipment of phase 1 is still visibly
 
"Skoda", there is considerable evidence of
 
modifications and additions through use of
 
equipment from non-bloc countries, e.g. Japan,
 
USA and West Germany. A summary of the actual and
 
contracted for additional contributions follows:
 

1) 	Construction of Grid Station - Contract
 
with Japan for US $ 20 million.
 

2) 500 KV Transmission system - Financed 
by Kuwaiti fund (this transmission system
is not, however, properly a part of the 
Guddu project). 

3) Training Institute for Pakistani Engineers
 
and Technicians - Financed by ADB Loans
 
for 36 million sterling pounds and Rs 1.8
 
million.
 

4) 	Modifications of Power Plant:
 

a) Switzerland - US$ 79,310 
b) Japanese - US$ 600,000 * 
c) United States - US$ 100,000 

(Honeywell and Rockwell) 
d) West Germany - DM 175,214 + US$ 20,781 
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SPublicit/Propagandaod i 

u uPro ect' 1982w
ot!:asbe
d: 

acknowledged
.GOP.has.consistently
Although the 

theCommunist bloc contributi6ns to,:the
 

he direction
Guddu Thermal Power Station 

of the ~Pakistan publicity, effort' has been to 
maximizer public perception of the plant/,~ 

' ,colonyas A'aPakist'afi undertaking. A 
-- um e - _6X n,'*'es-are'ie to 'llustrate_____ 

this point: 

tor catolo.Intheentanc
Thoera 

ma"hchnre namted pltes
Othqe thn stdar n ins te1)Absince f o1 partici 


phae o poe uiot,
ofthe ret icdn e 


2) Paithe Ecnomias, sNoebro other80
are soure o nufacturefor
idetifyingthe 


power plant orcoloy. inthe entRc
 
aem i hwtver, one
hallritons hrs,e


e nocr s signoratothe
thec ,-n 
................................
plau interdutiona phc relistdth
 

akistan
in ies of blpartic ipatn the trmxot
inclDAiaeping
frrthat I 


rpaisnpcnoistro Noeber cou1980:s
 
the Pakistani
Aheseriespoft arstessin 


signtrifc rretopeainansSR
zc 

thet ingof
comsso
c erstinsempie
...............


its thentrectherad
th.e5ean 

isbempertngtd
furter,'tat WAP 


ainimizendtendenceeon'msintenance
 
from forin contre
eai uies a 


ed b
theitn
Tereortze aso stres 


pofcec
ofve sice ftheosinin 


i in
suchr unt
officdintl an 




The absence of heavy industry in
 
the country - one of the coaditions
 
of survival in the present age - is
 
having a serious impact upoa the
 
efforts for rapid industrialization
 
of our economy. We have to depend
 
upon other countries for the import
 
of necessary spare parts arl
 
accessoiies. This precarious
 
situation is a dangerous impediment
 
in the way of smooth functioning of
 
the project. The acute shortajes of
 
the spare parts of the present
 
installed Czechoslovakian Units have
 
impelled our Engineers to find ways
 
and means to produce spares at
 
home.
 

The Power Station Workshop Ls at
 
present manufacturing 40% of the
 
spare parts required for tL
 
raintenance of th- Auxiliar¢
 
equipricnt including the big parts
 
required aV the intake circilating
 
Water System, thlis decroasi-I
 
dependance on the supply of spare
 
parts from abroad. Several nodifications
 
have been carried out in tf1! plant
 
at later etages to obtain mare.
 
stability in the operatior 3y
 
Pakistani engineers.
 

WAPDA Brochurc(1980): A WAPDA brochure
 
describing the Power Station emphasized
 
that".., since its commissioning in
 
1974, [Phase 1] has been opCe.ted and
 
maintained exclusively by Pakistani
 
engineers and technicians.
 

IndusOctober/December 1980: kn article
 
by Hr. Mirza Ali, (Project Director,
 
Guddu) emphasi zed the Pakistbii achievement
 
at Guddu in the context of acnowledg&
 
an earlier dependence on bloc technologyj
 

Eversince the commi!sioninI of these
 
units, the entire Thermal r)wcr Station
 
is being operated and maintiined
 
exclusively by Pakistani Stiff, rather
 
more efficiently than such anits in
 
Czechoslovakia. This fact i duly
 
recognized and appreciated ay the Czechs
 
themsvlves, speuks highly (f undoubtoOl
 



ability craftmanship and proficiency of
 

Pakistani engineers and technicians.
 

WAPDA Engineers... had no experience...
 
Training of the technical hands, therefore,
 

became imperative. 30 Engineers were sent
 

to USSR for training on similar plants in
 

operation in Russia and about 400 technicians
 

wore given a compxehensive training at
 

Training Institute Guddu. These people,
 
who laboured hard for the early completion
 

of this Project are now waiting anxiously
 

for taking over the operation of this so
 

far biggest Unit in the country.
 

- In an
5) Pakistan Economist, January 23, 1982 


article entitled "Red Star Over Guddu", there
 

was considerable discussion as to criteria to
 

be applied in contracting for the third phase
 

of the Guddu Thermal Power Station. This article,
 

despite its somewhat misleading title,
 

emphasized the need to make a Lon-political
 

decision and suggested that the past Soviet
 

experience has been discouraging, e.g. "time
 

consuming formalities", high cost of servicing
 
and maintenance, high cost of Russian wqrkers,
 

etc.
 

V. RECOM2NDATIONS:
 

i) A determination by the GOP to award the 
contract
 

for the phase 3 generation equipment to the
 
"international"
Japanese would further support an 


rather than bloc characterization of the 
Guddu
 

plant/colony. If the contract is awarded to Japan,
 
present the issue of
I recommend the Mission 


to the AA/Asia for resolution. Thecommingling 
AA/Asia should also be provided with the substance
 to the
 
of the factual analysis ! have prepared and, 


A.I.D. Mission assessment
extent appiopriate, tLhe 
(citing the KLA research) that the factual analysis 

of the Guddu project strongly suggests that, in 

the context of legislative intent, there is no
 

the use of A.I.D. assistancFe will
 commingling, i.e. 

assist the foreign aid projects or
 not promote or 


activities of Communist-bloc countries.
 

ii) In the event that the GOP awards the contract for
 
the People's
the phase 3 generation equipment to 

risk that


Republic of China, there is'a clear 

produce the negative
A.I.D. assistance can 


consequences of comminpling addressed by
 

FAA 620 (h). I rccommneid that the Mission,
 



therefore, make a determination as to whether, even
 
assumg commingling, the "best interests of the-Uited
 
Sate"are serve by going forward with thks proposed
 

project.
 

Assuming an affirmative determination is made, the
 
Ambassador should be requested to reviewi tt factual
 
analysis and join the Mission in its concluiion. The
 
Mission and Embassy should, then ,submit this joint
 
determination as a-'recomihendation to the Adiiinistratot
 
to consider in his approval or disapproval of the
 
project.
 



GUDDU THERMAL POWER STATION STAGE 1
 

(includes Worker Colony)
 

A. 	 Cost of the Projoct
 

i) Power Plant
 
(Supply and Erection) 


ii) Colony 


iii) 	Consultants 


iv) Civil Works 


Total 


B. 	 Financi-n 


i) World Bank loan 


ii) Canadian(Stadler Hurter) 


iii) 	Czechoslovakian cash-cum-barter
 
credit (40t cash + 60% barter) 


iv) Italian Credit 


v) Local (Pakistani) 


(Rs in Millions)
 

Local 


348.78 


16.23 


6.37 


174.82 


546.20 

mummum 


Forei.n Total
 

143.13 491.91
 

16.23
 

9.60 16.03
 

174.82
 

152.79 698.99
 
muaJuSM m.a6WMM 

(Rs in Millions) % 

30.00 4.29Z1
 

2.24 0.3214
 

143.13 20.477%
 

7.58 1.O57t
 

516.24 73.953%
 

698 	 j
 



GUDDU THER4AL POWER STATION STAGE II
 

A. * Cost of Project 

i) Supply of Power Plant 

ii) Erection works 

iii) Colony 

iv) 	Consultants 


v) Civil and other works 


. Financing 

i) World Bank loan 


ii) Japanese Credit 


iii) USSR Credit 


iv) Local (Pakistani) 


(Rs in 4illions)
 

Local Foreign Total
 

215.192 298.686 513.878
 

429.818 - 429.818
 

44.580 - 44.580 

10.853 10.650 21.503
 

895.221 	 P,9.221
 

1s9S.664 309.336 1905.00
 
maumumu ma~p *~mu 

(its in Millions)
 

30.00 1.575
 

4.00 0.2104
 

309.336 16.237",
 

1561.664 81.978i.
 

1905.00 100%
 
painammem 
 us muemom. 



.ILLUSTRATIVE VWMN PFWORAM 

for 

Officers and Er)loyees of WAPDA AsBigned to 

POWER DISTPRIBUIION 
and 

RURAL EIB MCATION AJNSI'IONS 

From a ConrrehensiVe Report Prepared by:
 

Wr. Edward E. Gaither
 

National Rural Electric Cooperative Association
 

and 

Dr. 	 Rudi Klauss 

of Public Affairs and Adiinistration
National Asociation of Schools 
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ILLUSTRATIVE TRAINING PROGRAM
 

Component 1i - Distribution Vunction Training 

I. Short-Term U.S. Training
 

A, Short Courses
 

Annual Average 

Course Duration Participants Frequency Auience 

Senior
1. Organization & 

6 weks 10 Annually management
Operation of 


to Chief
Rural Electri-

Engineer
fica tion System 


2. Management
 
Concepts Applied 
to Utility 4 weeks 30 3 times Engineers 
Operations & per year

System planning 

for Electricity
 
Distribution
 

B. Sioter Utility n-the-JOB TRAINING Exchanges
 

From I'DA to U.S. Electric Utilities 

Total
Average Average 

Number
Length number of Number 


Exchange of Exchanges of of
 
Year ExchapeCate:ory EYcIanpe per Year s 

4 16
General Manage- 4 month4 

twnt and 
Administration 

Comercial 4 months 8 4 32 

32
8 4Financial 4 months 

4 804 montho 20
Technical 


160
40
Total$ 



11. long-Term U.S. Aademic Train43 

-Adi nDeircee Participanlts
SubJec t 

2 Tra'nflg StaffMasteraa. 	 Vocational./Technical 
Education
 

b. 	Instructional 
2
 

Technology 


2 Finance StaffMI
c. 	 Finance 

Stores Staff
 

d. 	 Inventory Procure- HBA 2 

ment and MAnagement 

2 Comercial Staff
MBAe. 	 Marketing 

Senior Management2Mf. 	 General Management 


2 A.D.P, Staff
 
g. 	 Computern Managment HBA 

Information
 
9y ar*m 
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In'. CfVufltry Tainini 

A.J 	 Electric' Utijit, ~aem 

Annual 
Avs~ae 7rueucv.Audience 

_________Y-- Dration-participantS 
0_OU 18S______ 

timis Mid leveLs3,1. (aa~eeu 
. a nagemen 

-

i t 	 1 0 per yer4~aea nti m 
6
1 ee
ScoV
Naur7f 


t>'2. Principals Of 

I/ wee60 

in&S~for operations 

' 4. interpretatio ff vsk6
 
Fiancial Reports
 

60~3~VI week' 

5' Com cia7~j,:' 

(Customer)
 

Sevices 
 44. ~ 

Vesk
 
6, Rea*OU
Hua 


1lOr. pmnileatons'~~~7 

.10,Us, of natl. Dat I wesk6
 
'3 ~~ 


-l m " n 44k~:Control'3.~3~~~~o 	 V 

60~~~~~q~3 ':~ '4W~8 
33 	

'.aerAaesa1week 33 
O rg'3
'Vt' 

'73 	 --.-sV 4 
19 UseitowAC@m3 I1w~eak0 

I wea
0~ Inmautgtfucase 	 60 
7'"'>"'" 

f~z~~K.S7N>'n7.7.No 

~40' 

http:f~z~~K.S7N>'n7.7.No


B. 	 CaO(ERCIAL 'MAAGEMENT 

DurationCourse 

4 weks1. 	 Customer Service 
Program 

I wee2. 	 Handling Customer 
Complaints spV.&C18rks 

2 weeks3. 	 Productive Uses 
Programs 

2 weeks4. 	 Productive Uses 
Application
 

1 wek5. 	 Customer
Comrwnlca ions 

I week6. 	 Custouer 

Invo lvemnt
 

7. 	 Comunity Servlcu wek 

Program 

i weekB. 	Corpare.tc Imae 

(Public Relatons) 


&-CSTG4K ERVICE 

Annual Average 
eParticipants Frequeny 	 hAgg 

Sr. Mgmt. &120 Bimonthly 
Con .grs. 

Semi Annual coplaint40 

Semi Annual Com.Mgrs.40 

Semi Annual Com A.gra40 

Semi Annual Com.Mars.40 

Semi Annual Com.Mgrs.40 

semi Annual Com.Mgrs.40 


40 Semi. Annual Sr. Mgmt. &
 
Com.Mgra.
 

http:Corpare.tc
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K.<~2. Acounting Procedures, 4 weeks 20~q Anoually Accounting >A,, 

Supve- A 

Rev. Off lacf.3. Billing and 4 weks 20.. 

- i-,-collec tions
 

Records a2 weeks At+,i+ 94. Custommr .. ....,9 20. 

5. Accounts Receivables> 4 wek ~ j~-20 

6.+ Paybl 1 week AccountiniCAccount 20
6 2.Supv.Acount Paab3.-~ 

6r,, Mpte-vp--~internal Audit 4 Voke~ 20: 
A--

AProcedures 

Planst~
B-Wrk Order-------8,-~ weks 20 
AccountantsInventories, 
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G.. 	SUPERVISCY MANAM.ENT 

Annual Average 

DTuration Participants Ireque,nY AudenCourse 

120 Bimonthly Supervisors
2 weeks1. 	 8upervisory Sr .Clerks 

Management Line Suptds. 
& Foramen 

" " 1201 week& Organi-2. 	 Planning 

zing for Supervisors
 

1 week3. 	 Controlling Work 120 

Activities
 

120I week4. 	 The Human Side of 

Supervision
 

120I week5. 	 The Communications 

Process
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flUS'flTATIVE BixD'r FOJR WROM) VIM& 

M
 

Estirt Coe 
(inthmwands of & ees) 

FY 84* 

Cctnent II - Distribution Orgi=t icxr 

Cost Item 


1. caining Center (20,000 sq.ft. @ Rs. 300/sq.ft.) Rs. 	8,640
 

2. Cafeteria ( 3,000 q.ft. @ Rs. 280/sq.ft. ) 	 1,210
 

3. Hostel (22,000 sq.ft. @ Rs. 250/sq.ft. ) 	 7,920
 

Staff Accrnhdation 

4. Type "A" ( 2,000 sq.ft. @ Ra. 250/sq.ft. ) 	 720 

5. Type "B" ( 7,500 sq.ft. @Rs. 200/sq.ft. ) 	 2,160 

6. Type "C" (12,000 sq.ft. @Rs. 180/q.ft. ) 	 3,110 

7. Type '" (12,800 sq.ft. @Ra. 180/sq.ft. ) 	 3,318 

8. Type "C' (12,000 sq.ft. @Rs. 150/sq.ft. ) 	 2,592 

9. 	Type '"' (10,000 sq.ft. @RB. 150/sq.ft. ) 2,160 

31,83010. Sub-total: 

11. Utilities ( 107 of Line 10 ) 	 3,183 

12. Roads m] Grvwxis (1.0. of Line 10 ) 	 3,183 

13. 	 Desig and Cnntrctln Supervision(57. of Line 10) 1,591 

8,64014. 	 Coost of Lwnd 


48,427
15. 9ub-tot l: 

16. 	Co tirgmcy (107.) 4,843 

53,27017. Entinmtd TItAl Cost 

* Projected FY-82 coot anumfir 207. Jn1ticn per winm 

http:150/sq.ft
http:150/sq.ft
http:180/sq.ft
http:180/q.ft
http:200/sq.ft
http:250/sq.ft
http:250/sq.ft
http:280/sq.ft
http:300/sq.ft
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Excerpted from
 

Recurrent Cost Analyses of Three
 
Proposed USAID Projects
 

by
 

Harold W. Wisdom & William J. 	Nagle
 

II. 	 RURAL ELECTRIFICATION
 
°
 : The recurrent costs of the
Implications and Problem
 

rural electri tication project consist of all 
operating,
 

maintenance, replacement and additional 
administrative costs
 

incurred in the supply of electricity to customers 
served by
 

The rural electrification project does 
not
 

the project. 

appear to have potential recurrent cost problems; 

WAPDA
 
Bet high enough to
that rates are
merely needs to ensure 
 However, because
 

cover the operating costs of the project. 


of the institutional framework in which 
the rural electrific
 

ation project will operate and because 
of the practice of
 

there are
 
WAPDA of undereistimating certain operating 

cot';, 


several troublesome points which we feel 
need to be examined
 

in greater detail during the project 
implementation phase.
 

The control by GOP over WAPDA'A budget 
on both the
 

1. 

severs the direct linkage


expetiditure and revenue sides 
 While this
 
between operating expenditure 	and revenues. 
 as an
 
provides the GOP with flexibility to use the utility 


the mnnagement
instrument for social change, 	it alvo removes 

Among

discipline self-finnncing imposes up on 

a utility. 


other things, for example, it encourage, spcndilng any current 

on urgent oocial programn; rather thnn oh 
operating surpluses 
eaaily-postponed maintenance and replacemelt 

items.
 

2. WAPDA'o depreciation charges are based upon th,: 
Thin practice oubottinOcost (book value).original purchase 	 cost, which K:;actual replacementially under-e.timrAtei the 

the world market and is subject to inflation. WAPDA 
not on equipment nnu 
has taken a physical inventory of its plant and 


a current replacement coIt etimnte. We wert
 
is preparing 	 cootof a current replacement
told that full implementation 

be difficult. Pent,
depreciation accountig oyotem would 
Marwick and Mitchell are assisting WAkIDA 

on this problem.
 

The issue in a key one for recurrent coot 
analyoco, since
 



ANNEX T
 
Page 2
 

replacement cost depreciation would increase 
annual
 

WAPDA should be encouraged to adopt
operating costs 

the replacement cost procedure.
 

Natural gas prices charged WAPDA are regulated
3. 

prices and reportedly are set substantially 

below world
 

Setting aside the broader quescion of whether
prices. 

subsidized gas prices are in the nationill interest, 

we
 

were told by several persons interviewed that 
It was
 

likely that gas prices will rise dubstaitiallY 
in the
 

future, probably more rapidly than the general 
rate of
 

inflation, although not to their free mirket 
level.
 

Since gas purchases are a significant pirt 
of WAPDA's
 

operating costs, any upward movement in natural 
gas will
 

be reflected in increases in recurrent costs.
 

Equipment and parts replacement cost are 
subject


4. 
 that these
 
to world price increases. WAPDA estima,:es 


- 15 percent
costs have been increasing at about 12 


annually, on a unit cost basis in propor:ion 
to the
 

importance of equipment and parts in tocal 
recurrent costs
 

one of several
5. The proposed USAID project is 3nly 
 The Asian
 
electtic power expansion projects in Padistan. 


Development Bank, World Bank and other Jonor countries
 

have electric power projects in various stages 
of planning
 

Concern was expressed by WAPDA that
 and implementatiol 

the implementation of all of these proj2cts 

could severely
 
If this occurs,
strain WAPDA's admiLnistrative syttcm. 


efficiency louses could significantly hcrease 
recurrent
 

costs.
 
some users
The rate structure appears to subsidize
6. 

Both GOP Eccnomic Affairs and
 at the expense of others. 

WAPDA finance officials agreed that indistrial 

and commerciv]
 

subsidizing agricultural and ret:idential users.
 users were 

The policy of charging the same rate for 

the entire country
 

for each user category suggents that urban users also are
 

since it is likely that the longsubsidizing rural uuers, 

run average coot of providing a kilowatt hour 

of electricitN
 

is greater for the more remote rural aias
 

The desire to utimulate agricultural. development and 
areas by provid


improve the ntandard of living in the iural 

than cot.In ui~derntandable
ing electricity at leou. 

not at all clear that it in in the long run
 
However, it is 

economic interetit of Pakiatan to make the couunercinl and
 

industrial sectors pick up the burden of 
thio subaidy
 

Increase the oparating costs
 The higher electricity ratas 

of industrial and commercial usern and thene 

higher cooto
 
in the fcrm of higher coats
consumers
are passed along to 




3~Vr'age 

of goods. 

c oTle .rura l lecr 'i sug: eats that the 

rural electrificaion project probaly vii11 increase
for urban and current rural cust omere$electricity ratcoo 

Because the cost oll providing electricity to rural
 

areas is higher thin for urban areas, 
it,followsthat 

an expansion of tba rural system relatiloe 
to the urban 

total system averale costs. Since
iaincrase at the national level and ae~tr cit rates are set 

reflect the necd to cover the long-run average costs of 
the increase in
 

the total syster, it also follows that 

total averaga cost will be translated ix4tthigher 

electr'icity rAttis for urban and current ruril,customSrs. 
Thus, the subsidy burden carri.ed by urban. customers 
will increase ev~n when there has been 14 chanle 

in
 
We should mention thav; GOP officials
service to thorn. 


stated that itva%'ld be politically diLficult to alter
 that the full,

the rate structure; nevertheless, we fe4i 
of the subsidies %ioed to be analyzed.
economic implLcatlonis 

71-e flust 1li.ur Points raised suggeit substantial
 in the future.
 t- on WAYDA's recurrent cost:
upward pres 

u.rmnt costs, in turn, wiill require either
 Increases i r 
 mrrent account
 
like increases in electricitv rates 

or 

: c","+ 0r A com,+, Liot cof bfith. Increases 

transfers in 
in electricityTat es rot matched by liki'increases 

to increesinil'-burdensomerural sincomcs '#uld lead Any reaction by
+icity bills for rural consumers,eer41 


conruUmets to tht; bighr bills in the fo.'m of 
reductions in
 

consumptlon and/or non-payment of electricity 
bills would
 

do not
We stress that we 
further ezaer':4tO the situation. in fact. occurl we merely
predict that thcac evants will, 

because of thbdriPliOatiOns,
raise theam a tes that, 

warrant further sttdy.
 

Recounende tle.. 
that USAID conduct an :in-depth study of 

We reau maT 
over the next 15-20 years, The 

WAPDAMO rect,.rrat costs 
the four items discusaIed .aboveand 

study should( fo(.-uu on 
tincreases

include detail4t forecasts Of recuT'rent CoSts and 
inslectrial.ty rates. by user catqgory, necessary 

to cover 
Each major cost Item should be projected

recurrent cs11, that item
price increases weete1d fo r 
on the basic of for all items.rate of inflationt
rather than using a single 

AVAILABLE DOCUMENTBEST 

http:slectrial.ty
http:carri.ed
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A thorough economic analysis also should be made of the
 

rate structure , with the emphasis on the social benefits
 

and costs of the current subsidization of agricultural and 

residential use. This could be done as a part of the
 

recurrent cost analyses; however, we feel that it has A 
lower
 

priority and could be done at a later date.
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LIST OF pROJECT-RELATED DOCUMENTS 
ON FILE Al USAIDPAK!STA! 

&. Consultant Reports 

1. Pakistan Rural Electrification 
Gilbert F.Mqon/NRECA 

2. Evaluation of Rural Electric 
Distribution - Technical Viewpoint 

CarlosA. MoliUa/NRECA 

3. Rural Electrification for Pakistan 
Management and Commercial Operations Luclo Burgoa/NNRECA 

4. Rural Electrification : Training Component Edward R Gaither/RECA 

5. Distributio Inventory Management 
Cauis Bisco/Peat, Marwick and Mitchell 

6. Guddu Gas Turbine Project 
D.J. Christoffersen/N~tECA 

7. Rural Electrification in Pakistan
a Socio-Economic Impact Study 

Dr. Mohamed A. Rauf/ 

Quaid-e-Azam University 

8. 450 KW Combined Cycle Plant 
at Guddu NitionalEngineering 

Services of Pakistan 

9. Technical Assistance Program for
 
Deutsche Gesellichaft Lu: 

Pakistan WAPD/,-Faisalabad Training 	 u
eelchf 

Center Expuns~ofletce 	 Technische Zusammenail b;it 

(GTZ)
 

areas
 
10. 	 Design Feasibility Study of 

Project 

for Pishin for Rural Electrification 
-

Background ln.ormation and Load Forecast
 

Study of Project
11. 	 Design Feasibility 

-
areas for Pishin for Rural Electrificator. 


Sunwaty and Conclusions (FACE)
 

area
 
12. 	Des'*gn Feasibility Study 

of Project 


for Bahawalpur-Background Information
 

for Load Forecast (FACE)
 

13. 	 Design Feasibility Studies of Project 

- M 	thodology (FACE)
area 


Design Feasibility Studies 
of Project


14. 

area - Pisbin Technical Analysis and
 

Cost Estimate (FACE) 

15. Design Feasibility Study 
of Project 

Anea Hera Pindl Chab (FACE) 

16. 	DetaileL Feasibility Study of Nanirabad
 

District Project Area. First 
Report(FACl)
 

Deta! led Fnalbility Study of Nasirabad
 17. 

District Project Area. Ser.ond 

Report(FACEb
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18. Detailed Feasibility Study of Nasirabad
 

District Project Area. Final Report(FACE)
 

A
19. Rural Electrification in Pakistan 

Socio-Econiiic Impact Study by Dr.M.A. Rau£
 

20. Detailed Feasibility Study of Project
 

Area Mangochar Kalat District
 

Baluchistan I.C.E. First Report
 

21. 	Detailed Feasibility Study of Project
 

Area angochar Kalat District
 

Baluchistan I.C.E.Final Report
 

22. 	Detailed Feasibility Study Report of
 
-
Dera Ghazi Khan Project Area Volume I 


Report and Appendices (NESPAK)
 

23. 	Detailed Feasibility Study Report of
 

Serai Naurang Project Area (NESPAK)
 

24. Detailed Feasibility Study Report of
 

Hala and Sakrand Project Area(NESPAK)
 

25. 	Detailed Feasibility Study of Havelian
 

(District Abbottabad) Project Area
 

(NESPAK) 
B. Agency for International evelopmeit
 

A.I.D.

1. Rural Electrification Linkages & Justification -


Program Evaluation Papey April 1979
 

2. Project Impact Evaluation Report # 15-Rura' Electrification
 

Philippines December 1980
 

Rural Electrification
3. Project Ympact Evaluation Report 0 16-


Bolivia December 1980
 

- Rural Electrification
4. Project Impact Evaluation Report 0 22 


Costa Rica O:tober 1981
 

5. Annual Evaluation of Rural Electrification Project
 

USAID Banglades'. May 1981
 

6. Rural Electrification Impact Evaluation Getteric 
Scope
 

of work
 

7. Pakistan Rural Electrification Project Pdpcr May 1978
 

8. AID Assistance to Pakistan FY 	 1982 

9. Power to the People August 1981
 

10. 	Evaluation of Rural Electrification in Indonesia
 

August 	1981
 

- Bolivia Project
11. 	Rural Electrification 1anagement 


Paper September 1981
 

12. 	Rural Electrification III Nicaragua
 

Project Paper June 1971
 



1974 

13. Rural Electrification I Nicaragua 
Project Paper Feb. l73
 

14. Rural Electrification II Nicaragua 
Project Paper %,ct. 1973
 

15. Rural Electriication III Nicaragua 
Project Paper June 1974
 

16. Rural Electrification Loan 
I Project Paper Philippines Feb 

1972
 

Rural Electrification Loan II 
Project Paper Philipplies Jo~ne 


17. 


18. Rural Electrification Loan 
III Project Paper Philippines 

Dec.19 74
 

Philippines

19. Rural Electrification Evaluation 

-


Prelitlinary Results May 1981
 

Honduras
 
20. Rural Electrification Aguan 

Valley -


Project Paper April 1977
 

21. Rural Electrification Project 
Environmental Assessment
 

Philippines March 1978
 

- Jocohy and Lesser
 
22. Analysis of Electric Power 

Systems 


C. Water and Power Development 
Authority
 

1. Action Plan for Rural Electrification 
in Pakistan Feb.198

0
 

2. Distribution System Planning 
Guide, Memorandum IV
 

Sept 1980(2 volumes)
-

3. Power Wing Commercial Procedures 


- Distribution of Power 1959-60 
to 1980-81
 

4. Statistical Data 


5. Distribution of Power Period 
1978-83
 

6. rower Systems Statistics Sixth 
Issue Nov. 1981
 

7. Electricity Operation - Schedule of Tariffs Nov. 1981
 

- January 1982
 
8. Rural Electrification in Pakistan 


9. Transmission and Tubewell 
Electrification Project 

under Canadian International 
Development


-
Baluchistan 

Agency May 1982
 

10. Annual Reports 1975 to 1981
 

11. Distribution Staffing Yardstick
 

12. Formation of Area Electricity 
Boards for
 

Distribution of Power
 

- Pocket Book for
 
13. Power Distribution Systems 


Construction Drawings
 

Revised Training Program for 
Junior Engineers.


14. 


15. Book of Financial Powers, 
1977
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