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PART I

PREFACE

The assistance proposed in this project paper is a supple-
mentary financing contribution to an ongoing A.I.D. project:
The installation of a 50 MW generating unit at the Karnaphuli
Multipurpose Dam and Power Plant at Kaptai, Chittagong District
in Bangladesh. The Dam and Power House were originally financed
by the U.S. Government and were completed in 1963. The Power
House structure made provisions for the future installation of
the third of three turbo-generators when the incountry demand
for power so dictated. Power consumption within Bangladesh
expanded rapidly and work on the third unit was begun in 1969.
Construction was interrupted by the War of National Liberation
in 1970, and the Power Development Board attempted to complete
the unit since resuming work at the site. Due to the unavail-
ability of adequately skilled labor and technical resources,
work did not progress satisfactorily and A.I.D. and the BDG have
since agreed to change the implementation approach whereby an
expatriate contractor will complete the work on a turnkey basis.
This change in the implementation plan will require additional
foreign exchange resources. Thic project paper provides the
rationale for approving the request for supplementary financing
needed to achieve the original project purpose.

B. Recommendations

The following actions are being submitted for approval
within this Project Paper:
Grant -
Loan (Terms: 40 years, 10 years grace $7,000,000
period. 2% during grace--3%
thereafter)
$7,000,000

The Borrower will be the Government of the Peoples
Republic of Bangladesh (BDG). The proceeds of this loan will
be provided by the BDG to the Bangladesh Power Development
Board for the procurement of goods and services on a direct
basis. This loan, as with prior financing for the project,
will not be a two step loan. All procurement of goods and
services will be in accordance with A.I.D. guidelines from
Geographic Code 941 countries.

C. Description of the Project

l. Goal and Purpose

The overall goal of this activity is to improve the
quality of life of the Bangladeshi peoples. The immediate
sub-goal of the project is to contribute towards the improve-
ment of electric power availability for both industrial and



rasidential consumers in the Eastern Transmission Grid.

Improving generating capacities, stabilizing power deliveries
and, indirectly, strengthening and improving the productivity
of the industrial sector are all high priority considerations
in the current Bangladesh National Economic Development Plan.

.The timely installation of the third Karnaphuli
generating unit as proposed herein is essential to the orderly
development of PDB generating capacity and is badly needed to
increase Rarnmaphuli's contribution as a more economic electric
power "peaking" generation source. The third unit will repre-
sent a reliable hydrogeneration reserve for power delivery to
the Chittagong port and inustrial area and support the ADB's
Chittagong Area Distribution project and the new A.I.D. Rural
Electrification program. Water is now wasted over the spill-
way at Kaptai for a substantial portion of the year and this
energy can be directly converted to electric energy and save
both gross expenditures and foreign exchange now expended on
oil imports for thermo-electric generating plants. Completion
of the installation of this turbogenerator has a projected
benefit/cost ratio of 2.82 at a discount rate of 10 percent.
The economic internal rate of return is 25.3 percent. The
snit is also projected to increase the PDB's net power sales
revenues by Taka 54.6 million per year and could save as rauch
as 335,900 barrels of imported fuel oil each year. The re-
inforcement of reliable power supplies in the Chittagong
region will not only increase the productivity of the port
and industrial complex, but will save foreign exchange resources.
At present, thure are some 15 in-house generating units in
the various industries in Chittagong, with an aggregate capacity
of 47 MW. These units are fueled with expensive imported fuel
0il, and most have been installed for the purpose of safeguard-
ing industrial production against the unreliable public utility
power supplies. Operation of these units represents a consider-
able expenditure in foreign exchange by the inudstrial sector
and also incurs higher economic costs by the use of small-sized
plants.

With the completion of the 50 MW hydroelectric unit at
the Rarnaphuli powerhouse and other improvements in the distri-
bution systems, the Bangladesh Power Development Board (PDB)
will be able to keep its gas fired thermoelectric plants on
base loads with reliable deliveries to consumers and use the
Raptai installation for more economic peaking and reserve
purposes as was originally intended. As power deliveries
improve, the Chittagong industrial consumer will be able to
shift their expensive diesel sets to standby status and the
currently unsatisfied 5 MW of individual coasumer demand in
the area will be satisfied. This will occur following comple-
tion and commissioning of the third unit and, as a result,
the project purpose will be fulfilled: to increase power
generation in the Eastern Grid in Bangladesh.



2. Project Description

Investigations of the hydrnelectric potential of the
Rarnaphuli River date as far back as 1906. In 1952, clearing
and foundation explcrations for the main dam wera begun, based
on the recommendation of a U.N. teciinical assistance mission.
In March 1954 the International Engiaeering Company (IECO) of
New York, entered into 2 contract with the U.S. Government for
engineering assistance to the Government of Pakistan for the
overall design of the project. {

The Rarnaphuli Multipurpose Project was loca:zed on
the Karnaphuli River at Kaptai, Chittagong Hill Tracts, in
what is now Bangladesh. It has as it primary cbjective the
production of electric power and as secondary objectives the
improvement of flood control, navigation, fishing and recrea=-
tion. The 256 square mile reservoir is ideally situated to
absorb huge volumes of monsoon runoffs and prevent serious and
costly downstream flooding of the Chittagong port and city.
The lake is sufficiently large to support commercial fishing
and a cableway elevator transfers boats and bairges for continu-
ous travels above or below the dam. The regulated and silt
free discharge of water from the dam improves downstream navi-
gation and keeps the port city of Chittagong free from river
siltation.

The main dam is an earthen structure approximately
200 feet high and 2000 feet long at its crest. The power
house facilities include penstocks and draft tubes for three
turbo-generators, although only two 40 MW units were installed
during the initital phase. Each turbine is a 55,000 horsepower
vertical Kaplan wheel with a direct drive 40 MW generator. The
cost of the original project in 1963 was about $75 million.
The procurement and installation of a single turbine, generator
and switch gear would cost approximately $20 million at 1978
prices. The project was highly successful and the PDB has
an excellent operating and maintenance record on the two exist-
ing turbo-generators. Production output on the two units has
run in excess of 108 percent of rated capacity in the past
Six months.

The current project involves the installation of the
third turbogenerator, necessary control of equipment, trans-
formers and switchgear. The project was initiated in 1967 and
construction work began in 1969. Sverdrup and Parcel and Asso-
ciates, Inc. was the engineering firm and with Allis-Chalmers
and Fishback and Moore the equipment and erection contractors-
respectively. Construction work was unfortunately suspended
at the outbreak of the Civil War and the consultants and con-
structors evacuated from the site in March 1971. Much of the
A-C equipment was enroute on the high seas at the time and had
to be diverted to port in Rangoon, Karachi, etc. 1In 1972 the



special Relief and Rehabilitation Grant provided funds to
racover the equipment and move it all to site at Kaptai.

The Bangaldesh Goverament then requested a Ioanof $2.5 million
to findnce the delivery of missing or damaged items and
technical services to help the Power Development Board install
the unit and complete the project using Bangladeshi resources.
The project did not go well due to a lack of manpower and
properly trained skilled labor. An evaluation of the project
was made in November 1977 and discussions entered into with
the PDB as to the alternatives for completing the work. A

map of Bangladesh, indicating the locations of the projert and
the main PDP generating and transmission facilities is attached
for information.

D. Project Status

1. Revision of Implementation Approach

In 1975 when the dollars 2.5 million A.I.D. financing
was being programmed, it was the USAID Mission's judgment that
there existed within Bangladesh local construction capability
with the experience and know.how to enable the Bangladesh
Power Development Board (PDB) to carry out the tasks remaining
to install the third RKarnaphuli unit. Local craftsmen were at
that time available in all of the needed trades. However,
since 1975 a major drain of trained personnel to other countries
has taken place with most laborers going to work in the Middle
Eastern countries where pay scales are several times those of
Bangldesh. The impact of this on the Karnaphuli project has
been to make it virtually impossible for the PDB to recruit
qualified engineers and the numbers of welders, electricians
and pipefitters needed for the highly technical work. The
implementation. approach was changed in late 1977 when it became
apparent that resources and capabilities of the PDB and Bangla-
desh contractors were not adequate tc complete the project as
planned. To overcome the skilled labor recruitment problem,
the plan was revised to complete the project by employing a
single expatriate contractor. This approach was approvad by
the Asia Bureau, provided that: (1) BDG agrees to the revised
implementation approach and provides local currency support
(in a set aside account) for construction costs estimatad to
total approximately 20 percent of the remaining expenditures;
(2) firm lump sum construction cost proposals are in hand
prior to approval of the project revision by AID; and (3) AID
funds are available to finance this revision.

With respect to (1) above, the BDG letter of January 9,
1978, approves the revised installation contracting plan and
agrees to provide necessary additional local currency. (See
Annex A). The total local currency to be provided by the PDB
is estimated at $1.6 millicn and the schedule for making local
currency available is for construction activities: TK 1l0. million

w
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rapresenting the first twelve months requiremants to be
made by the time the C.P.s for the dollar loan are met and
TR 7. million at the end of tia2 first six months followed by
six months later by an equal final installment. All estimat:
taka would thus be deposited in the account by the end of one
year or six months earlier than project completion. These
funds will be disbursed to the construction contractor by
the consulting eng:.neer, SPA, cor the PDB, as approprizc=2. Fimm
constructicn prices were obtalned in proposals submitted
June 30 by prequalified construction contractors to satisfy
(2) above and this PP sunnar+e +fha wae—--i fo— ===

meet (3).

2. Technical Aspects

The RKarnphili hydiueicsctric powar plant was built
initially to accommodate three generating units. The initial
construction of the Karnaphuli Power House made provisions
for later installation of the third generating unit and there=-~
fore the intake tunnel, draft tube discharge and trailrace are
already in place. As part of the current project, major equip-
ment consisting of a 69,000 -hp Kaplan vertical turbine and 50
MW umbrella type generator, control equipment, transformers and
circuit breakers were procured from Allis~Chalmers when con-
struction of the third unit was started in 1969%9. This equip-
ment is now at the site. Additional equipment and parts
needed to replace damaged or missing items were ordered from
Allis-Chalmers in July 1977. Delivery of this replacement
equipment has been slow but all items ordered are expected
at site before start of construction. Due to time lapse from
project start in 1969 and the various storage arrangements and
handling, some additional replacement and repair requirements
are anticipated but the major elements of work and equipment
needed to complete the installation are covered.

Work remaining to be done at the site includes most
of the civil, mechanical and electrical work identified when
completion of the unit was initiated in 1976. (See Project
Paper 388-0004, dated November 17, 1975).

Additionally, however, the: generator stator must
be disassembled and restacked with new laminations and possibly
some new coils will be required. Materials for this work and
the rehabilitation of other generator elements have been ordered
from Allis-Chalmers. Technically, the project has changed only
with respect to the method of performing the work and the costs
associated with that change. Lost time under the previous
implementation plan, higher foreign extchange costs of the
expatriate contractor and the extension of construction manage-
ment and services of the engineering firm account for the
increased foreign exchange costs. The Government will finance
local currency elements of the engineering and construction
contracts and the extension of PDB administrative and training
expenses. (See Project Financing Plan, PART II.C).

7
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E. Summary Findings

The activity for which this supplementary financing is
being requested is technically feasible and, even with the
increased foreign exchange costs of expatriate construction
services, both economically and financially sound. The
Project will make a significant contribution to foreign ex-
change savings for the country and provide the PDB with in-
creased peaking capacity and revenues. It will also henefit
industrial and private consumers because its capacity is more
reliable and can be applied as lower cost peaking generation.
The industrial community in Chittagong and other parts of
the Eastern Grid are continuously disrupted by unreliable and
erratic power supplies, as is the main port facility itself.
This means lost production (which the BDG estimates as seven
percent of gross output) and a decrease in direct and second-
ary employment potential. The operation of this new generator
will reduce these deficiencies The Project is also expected
to enable higher standards of living by providing more reliable
power to a larger section of the populace. '

The Mission is satisfied that the PDB has tried within
its means to carry out the project, but shortages of skilled
technicians and labor within Bangladesh have created condi-
tiuns that threaten project completion. To overcome these
difficulties and get the unit completed on time, it is strongly
recommended that prompt approval be given to the proposal con-
tained in this project paper. The USAID Director has certified
that the Bangladesh Government has the capacity to operate and
maintain this unit once it is successfully installed. The PDB
has already clearly demonstrai:ed its capacity to do so by
successfully operating the two existing units at or above
rated capacity for a number of years. There are no issues
regarding this financing request.



1

PART IX. PROJECT BACKGROUND AND ANALYSES

A. Review of Econcmic Conditions »

Bangladesh is one of the poorest countries
in the region with a GNP per capita income of $110 in 1976
Economic performance and development are closely tied to
agricultural productiom, which contributes about half of
the GNP. The three year period after 1971 was one of re-
habilitation and reconstruction and from 1975 onwards the
emphasis bas changed more to one of development. The re-
cent improved economic performance of Bangladesh has been
principally characterized by favorable weather and a
series of ecomomic stabilization measures. In 1975/76,
foodgrain production rose by 14 per cent to a record level
of 12.8 million tons. Coinciding with the favorable
weather the Government introduced a mumber of economic
reforms including devaluation of the Taka, credit restraints
and import liberalization. Consequently, the growth rate
of GDP in 1975/76 was 12.2 per cemnt.

The growth rate for 1976/77 has been markedly
less at 3.2 per cent which in part reflects adverse weather
conditions. Early floods and drought in 1976 inflicted
damage to the food crops and foodgrain productiom is
estimated to be around 12 milliom toms. Manufacturing
output which contributes only about 7 per cemt to total
GDP was 11.9 per cent higher than in the previocus year
due to increased production of sugar, fertilizer, cement,
paper and steel.

Inflationary pressures have been brought under
control by the government stabilization measures in addi-
tion to the substantially increased food supplies, improve-
ment of the distribution system u«nd decline in import
prices. Deficit financing has been reduced to a minimm
whila economic and development activities expanded subs-
tantially. Prices, after falling sharply in 1975/76,
appear to have stablized and rose only moderately during
1976/77. The cost-of-living index in Dacca rose by 3.4
per cent from July 1976 to March 1977. An accelerated
price trend 1s expected to develop, however, as a result
of the setback in agricultural sutput and reduced inflow
of ald-financed foodgrains.

* ADB Appraisal Report, November 1977
9



Government current revenue in 1976/77 has
been estimated at Tk 9,961 million or slightly higher than
the original budgeted amount of Tk 9,824 million. This re-
presents an increase of 13 per cent compared to the Tk
8,826 million received in 1975/76. The increase was achieved
through improved tax collection which compensated for lower
receipts from customs duties due to decreased imports. Since.
development expenditures fell short of targets, the 1976/77
Annual Development Program (ADP) had been reduced from the
original Tk 11,400 million to Tk 10,060 million. The ADP
for 1977/78 has been budgeted on the basis of an expected
economic growth of 7 per cemt. Out of Tk 11,900 million in
total expenditures 29 per cent is allocated to the develop-
ment of agriculture,rural instirutions and flood comtrol and
water resources. The power, transport and industries sectors agre
allocated 10.9, 15.7 and 12.8 per cent respectively, and
the social sector 16.9 per cent. Within each area, priority
is given to programs and projects for which foreign assist-
ance has already been committed. Foreign aid has beer pro-
jected to finance Tk 8,580 million of the ADP in 1977/78 or
70 per cent of ADP allocatioms.

The balance of payments position improved sig-
nificantly in 1976/77. Total exports increased by 8 per
cent to $412 million; on the other hand, imports were re-
duced by 25 per cent resulting in a drop in the trade
deficit to $548 million from $894 million a year earlier.
Higher earnings from the exports of tea, shrimp, frozen
fish, leather and other non-traditiomal items, more than
offset the decrease in exports of raw jute and jute goods.

" Lower payments for imports were on account of reduced
import volumes of foodgrains, edible oil and industrial raw
materials as well as the decline in internatiomal prices

of some major import commodities. As a result of these
favorable developments, foreign exchange reserves improved
by $43 million and stood at $292.9 million in June 1977 or
equivalent to about 3.5 months of imports. The terms of
trade, however, continued to be adverse in 1976/77 which
has eroded the purchasing power of exports. Extermal public
debt disbursed and ocutstanding at the end of June 1976 was
$1,809 million. Debt service payments amounted to $86.8
million and the debt service ratio was 22.8 per cemt.

10
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Bangladesh continues to depend heavily on
foreign aid. At the Fourth Bangladesh Aid Group Meeting
in July 1977, the World Bank recommended new aid commit-
ments of $967 million for 1977/78; initial aid commitments
from the Aid Group, while encouraging, fell, however, short
of the target and amounted to 3860 million. The Govermment
will continue to seek assistance also from domnors who are
not members of the Aid Group. Ald from the Middle East has
recently become increasingly important for Bangladesh.

In the context of Bangladesh with its high
population demsity and pressure, the Govermment's deve-
lopment strategy is to give priority to the modermization
of agriculture, diversification of production and exports,
self-sufficiency in foodgrains and control of population
growth. Simultaneously, basic infrastructure through labor
intensive methods in both urban and rural areas is being
provided or stremngthened to increase agricultural and
industrial productive capacities which it is expected will
subsequently bring about a better employment situation and
improvement in the quality of life.

B. The Bangladesh Electric Power Sector

In the power sector, Bangladesh government
policy gives continued emphasis on the attainment of an
appropriate balance between generation and distribution.
The power development program for the immediate future
includes: (a) complecion of a national grid system;

(b) improvement of the distribution system in urban and
industrial areas; and (c) supply of power to rural areas
for electrification of tubewells and irrigation pumps, and
the' development of cottage and small-scale industries.

The recently completed Bangladesh Energy Study,
in formulating an overall emergy policy for Bangladesh, has
proposed a substantial investment program for the energy
sector. An inter-ministerial committee under the Plaming
Commission has been set up to coordinate matters relating
to emnergy sector policies and investments. The recommended
investment program for 1976-85 recommended by tha Bangladesh
Energy Study for the power sector includes rehabilitatiom
of existing gemerating plants; an electric inter-commector
across the Jamma River, installation of a small (20 “W)
gas turbine in the West Zone and a large gas turbine

11
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(63 MW) in the East Zone and transmission and distribution
system improvements throughout the period.

The major issue for the Government in the
energy sector is how best to unilize the gas reserves., It
is a government priority to generate as much power as pos-
sible from gas reserves and save foreign exchange on
imported oil as gas is the major natural resource of the
country. At present about 56.Z per cent o¢f the total pri-
mary energy for generating electricity comes from natural
gas. In this context, the possibility of providing gas to
the Western Zone across the Jamma River as 3 new power
source to replace o0il is an altermative spproach to the
East-West Electric Intercommector across the Jamma River.

Bangladesh is divided by the Jamma River
flowing from north to south, and the electric power system
is therefore divided into two zones, east and west. The
East Zone contains the two primary centers of commerce and
industry in Bangladesh, namely, Dacca, the capital city
and Chittagong, the coumtry's major port.

The rate of power growth in Bangladesh during
1960-70 had been about 10-15 per cent per annum and the
pre-1971 peak demand of 225 MW was not achieved again umcil
September 1973. The mid-1977 peak demand of the country
was about 324 MW, Of this, some 253 MW or 78 per ceant of
peak demand was in the East Zone and the balance was in
the West Zone. The total available capacity for bulk gene-
ration in mid-1977 was 648 MW of which 492 MW was installed
in the East Zone. Balancing generaticn and utilizaticn between
East and West Zones is a priority cbjective. By mid-1977, the
. power system included some 928 miles of transmission line
and 8,744 miles of sub-transmission and distribution lines.

The largest load concentrations in the country
are in Dacca which accounted for about 45 per cemnt of the
sales of electrical emergy and in Chittagong which accounted
for some 30 per cent. Of these sales, the industrial portior
was about 60 per cent in Dacca and 80 per cemt in Chitta-

gong.

The Bangladesh Government has adopted a policy
to support rural electrification. At the end of 1976 about

12



three-fourths of 422 Thana 1/ headquarters and about 2.0
percent of the 64,493 villages were electrified. The
agricultura. sector uses only about 5 percent of the tctal
electricity consumption. The Government has determined

to accelerate the rural electr®fication program anc has
established a naw semi-autonomous Rural Electrification
Board for this purpose. '

The major drawback of the existing power
system in Bangladesh is the imbalance between generation
and distribution capacities. In addition, inadequate
maintenance of these fazilities has added to deteriora-
tion of the power system throughout RPangladesh. The
consequence has been: low utilization of existing
capacity, frequent power failures, high cost of elec-
tricity and a restrained level of load growth by cecm-
parison with demand in the country. A PDB chart showing
the overall projected demand and near term generating
capacity for the Eastern grid is shown on the following
page.

17 Administrative unit in Bangladesh

13
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PART II.

C. Economic Analysis

1. Load Growth Proiections of Electric Power =*

The average annual growth rate for electric
energy consumption over the pericd 1973/74 to 1993/94
amounts to 7.6 per cent under the mid-demand scenario
and to 8.7 per cent under the high demand scenario.
The same rates on a 'plant send-out' basis axe 6.7 per
cent and 7.6 per cent. The fact that the rates of growth
on the basis of plant send-cut are lower than those refar-
ring to consumption is largely explained by the assumed
decresse in losses from about 30 per cent in 1973/74 to
15 per cent in 1993/94.

Tha projectad growth ratas ars lower than those
experienced in some periods in the past, particularly during
the 1960's, Tha averages annual rate of growth of elect:i-
city salas over the period 1959-69 was 18.4 per cent, for
example. A compariscon of such rates during particular
periods in the past with the prcjected rates requirss a
careful consideration of changing circumstances. In 1959
electric energy sales amounted to 138 GWH and maximm peak
demand was less than 40 MW, The system grew, cver thae
period 1959-69, from a very swmall base. Growth ratas are
very high when a system is in izs first phase of develop-
ment from a very small base. The annual ratas of growth
were, in fact, already decreasing during the 1560's, as
is evident from the following average annual rates of growth
of electric energy sales:

1959=1963 25.8 per cent
1963-1967 16.7 per cent
1967‘1970 Q.7 nar mrane

* Extracts from ADB Appraisal Report, November 1977

15



A rapid decline in average rates of growth is evident.
Lower growth rates may be expectad in the futuras,
since the base is much larger presently.

It oust be emphasized that the projections
presented in the Report are not based on the extra=-
polation of past trends but on a step-by-step estimation
of energy requirements in different sectors, given certain
rates of over-all economic growth. This step-by-staep
approach resulted in the identification of very inefficient
use of energy by a number of major industries that operatad
far below capacity in recent years. When thase industries
reach much higher levels cof capacity utilization in the
future, their use of energy will become more efficient.
This is an important factor that is reflected in the pro-
jections of energy consumption. Increased efficlency of
use of energy implies that the same levels of cutput can
be obtained wizh a relatively smaller input of energy.

It should be nctad that these are the base line
scenarios; they do not include special cousiderations such
as a program in rural electrification or other activities,
which could affect the overall consumption of power within
the planning horizon. In an effort to investignte the
likely impact of rural electrification - simple variation
on the mid-scenario was developed, in which domestic per
capita demand in the rural areas rises from its present
level of .12 kWh per capita per year at a rate of 1 per
cent per year to ,1325 in 1983-84, to .1464 in 1993-94 and

to .1554 by the turm of the century. Given this assumption s

the demand for electric power would increase from 3690 x 10
kWh to 4060 x 1C6 kWh in the mid-scenaric, a 10 per cent
difference in 1993, This represents roughly half the
1993-94 difference between the mid and the high scanarics.
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for Blactric Pow
(in million kWh)

se Growth Sc os

74~2000

1973/74 1983/84 1993/84 1999/200¢
Low Scenario
Agriculture 6,70 44,02 100.32
Industry (incl. fartilizer) 632.21 982.47 1825.24
Transport, Trade & Services 47.20 97 .56 243.59
Domestic 166.00 358.16 829,91
Total 852.11 1482.21 2999.06 4558.00
Growth Rata 5.7% 7.3% 6.8%
Mid=Scenario
Agriculture 6.70 128.00 370.50
Industry (incl. fartilizer) 632.21 1110.38 2010.42
Transport, Trada & Services 47.20 107.67 285.61
Domestic 166.00 369.89 1023,138
Total 852.11 1715.94 3689.71 5603.00
Growth Rate 7.3% 8.0% 7.22
High Scenario
Agriculture 6.70 160.68 479.70
Industry (incl. fertilizer) 632.21 1144,78 2490,.12
Transport, Trade & Services 47.20 110.28 359.07
Demastic 166,00 400,93 1170.34 ‘
Total 852.11 1816.67 4499.23 6871.00
Growth Rate 7.9% 9.35% 7.3%

Nota: PFertilizer demand asswmes that maximum effort is placed
on producing sufficient urea to meaet local demand.

* Epergy demand for ths year 2000 was determined from peak damand

growth pattarn.
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Historical Sales and Generation of Energy and Haximum Demand

(1964 - 1976)

Annual Fcener-- Maximum Demand
8 a 1 e [ | Sales tion Systems asl)

Ending (M{1llion-KWh) . Growth |(Million | Losses | Eaat West | Total
i 30 June Jndustrisl Domestic Coumercial Agricultural Others JTotal] (Z) KXuWh) () Zone _Zone | Systemg
1964765 300 42 78 14 - 434 23.3 567 23 91 20 111
1965/66 351 51 90 15 - 507 16.8 659 23 105 29 134
1766/67 425 61 109 19 - 614 21,1 800 23 124 40 164
1967/68 489 69 125 24 - 707 15.1 911 22 134 40 174
1968/ 69 518 12 135 26 - 7151 6.2 981 23 150 & 193
1969/70 586 84 151 28 - 849 13.0 1099 23 170 53 223
1970/ 71 472 118 75 3 15 683 1 -19.6 929 26 172 53 225
1971/72 292 102 57 4 13 468 | -31.5 17 k 1] 141 42 183
1972/713 428 123 39 1 13 624 33.3 1086 42 175 &7 222
1973/74 571 165 70 6 17 829 32.9 1265 34 185 65 250
1974/ 15 594 160 51 5 21 831 0.2 1322 7 199 67 266
1975/76 658 151 87 24 27 947 14.0 1460 36 220 81 301
T
.—l
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Total Total Annual Byatems _____Maximum DPamand
Ending 30 June  LSDSEAtion _ Saley Sales Growth Losass —Esst Zone  _Maat Zons Totsl
8 (Ma ddh) 43 x) Annual Incresse 4Annusl Increase Annual Increess

M) (%) ) (2 o) (1)
1976/21 1,572 1,025 8.2 35 233 5.9 17 -4 310 3.0
1972/76 1,628 1,107 8.0 k} 252 8.0 83 8.0 335 8.0
1978/79 1,661 1,196 8.0 28 272 8.0 90 8.0 362 8.0
1979/80 1,699 1,291 8.0 24 294 8.0 97 8.0 a9l 8.0
1980/81 1,731 1,385 7.3 20 s 7.3 104 7.3 419 7.3
1901/82 1,859 1,487 1.3 20 3318 7.3 112 2.3 450 1.3
1982/83 1,994 1,595 7.3 20 363 7.3 120 7.3 483 7.3
1983/84 2,139 1,711 7.3 20 389 7.3 129 7.3 518 7.3

1984/85 2,295 1,836 7.3 20 418 7.3 138 7.3 556 7.3
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(Chittagong Aul!

Congumer Ggtegory

Domestic 15.3) 7.3 10.03 13.16 16.08 16.76 19.27 21.139 21.74 26,33 29.26 32,48
1

Commexcial 9.26 4.73 6.03 7.93 2.70 10.1) 11.43 12.93 14.33 15.9) 17.68 12.64

Industrial 191.91 97.98 125.44 164,66 201.17 209,93 241.44 267.99 297.49 330,22 366.52 406.82

Agricul tuxsl $.533 3,3% 4,21 3,62 6,06 1.11 £.23 9.1§ 10.16 gl 1222 11,90

Sales Growth (X) 19.0 -48.9 28.0 1.3 22,2 &4 15.0 11.0 11.0 u.'o " 11.0 11.0

Haxinue Demand (M) 48.0 49.3 414 46.7 30.3 53.8 67.2 74.6 2.8 oL.9 102.0 113.2
Demand Growth(X) 9.8 3.1 -16.4 12,8 1.7 1.0 24.9 11.0 11.0 11.0 11.0 11.0




PART II. C
2. P0wer-Utiiization in Chittagong Area *

Chittagong is the major port of Bangladesh and
second only to Dacca in population and industrial con-
centration. Although the port facilities were badly
damaged during 1971, these have now been restored to
their former capacity. Chittagong is linkad with all
the major commercial and industrial centers of Bangla-
desh by a transport network of railways, roads and inland
waterways, and is an attractive location for future indus-
trial development. At present, there are over 400 manu-
facturing plants in the Chittagong area, of which many
are dependent on the port facilities., Predominant indug-
tries in Chittagong are the steel mills, oil refinery,
jute industries and textile industries; many subsidiary
industries are directly dependent of the output products
of these four undertakings. The remainder of the indus-
trial sector is widely diversified, and includes cement
manufacture, pharmaceutical industries, tobacco products,
leather goods, chemicals (including fertilizers and pest-
icides), paper products, electrical equipment and the
assembly of trucks/buses and other vehicles.

At present, industrial capacity in Chittagomg,
as throughout Bangladesh, is not fully utilized; the
events of 1971 followed by the loss of old markers in
West Pakistan hit the Bangladesh industxrial sector adversely.
Over the past three years, however, substantial recovery has
been achieved, particularly in the jute, tea, fish, leather
and textile industries, and this improvement has been ref-
lected in power sales. Some 52,463 consumers are presently
served by the Chittagong distzibution network, of which in
1976/77, Chittagong's 5,780 industrial consumers accountad
for approximately 86 per cent of Chittagong's total energy
sales of 280.6 GWh. Commercial consumers and domestic
consumers account for 4 per cent and 7 per cent of these
sales respectively, and agricultural consumers for sbout
"3 per cent. Only about 35 per cent cf domestic premises
in Chittagong are electrified, although additional domestic
consumers are still being comnected at the rate cf about
600 per month in the greater Chittagong area.

* ADB Appraisal Report, November 1977
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Notwithstanding the serious shortcomings of
the distribution network and the poor reliability of
power system, energy salés™in Chittagong have recorded
an average growth rate of 14 percent per annum over the
past three years, and some 5 MW of suppressed demand is
reported to be awaiting connection to the system.

Load suppression in Chittagong has been resorted to

both because of insufficient distribution and service
connection equipment (meters, etc.) for the connection
of new consumers. With the installation of third
Karnaphuli generator, generation capacity in the East
Zone will be sufficient to meet Chittajong's load demand
over the next several years.

Projected growth of maximum demand and energy
sales in Chittagong area is shown in Appendix 4 and graph-
ically on the following page. These projections have been
derived by the ADB from PBDB s projections which include
analysis of ongoing and scheduled development projects
in Chittagong's industrial and agricultural sectors;
from data on presently suppressed demand, and from the
Energy Consultants' estimates for load growth in south-
east Bangladesh. It is anticipated that with reinforce-
ment of Chittagong's dis<ribution network by the proposed
Project; annual load growth will be sustained at not less
than 11 percent per annum, and will maintain this level
beyond 1982. Energy sales for this period are expected
to increase in approximate proportion to maximum demand,
with a load factor in the order of 57 percent. These
estimates, although lower than those prepared by BPDB,
are considered to be realistic in the context of Chittagong's
present development.
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PART II. C.

3. Project Economics

The Karnmaphuli Dam and Power House were designed
and constructed to serve as a multi-purpose project,
principally for generation of electric power, but alse
for secondary benefits in flood control, navigation,
fisheries, recreation, etc. Reservoir operating levels
(Rule Curves) were established to meet this combination of
needs, but are primarily govermed by the need to generate
peaking power and emergency standby for the Eastem Grid
(which includes deliveries to the two largest consumer
centers - Dacca and Chittagong). Only two 40 MW units
were installed initially because this was judged adequate
for early Grid conditions of demand and thermo-electric
generation. It was recognized that the third unit would
be needed in the late 1960's or early 1970's to take full
advantage of Karnaphuli's hydro potential. By the time of
the earlier Capital Assistance Paper (1967-1969), it had
been established that the Grid loading and thermo-electric
gereration developments were such that full peaking capacity
of 130 MW was needed from the station and thus work was
initiated on the third unit.

The rule curve requires the third unit to operate
as base load during the periods of high water - the monsoon
months of July through October during an average water year
and for peaking purposes during the remainder of the year
to the extent water is available. The IECO water study
showed that the third unit could be base-loaded 112 months
during the 25 year period covered in the study, or an
average of 4-~1/2 months per year. The study also indicated
sufficient water would be available during the remaining
months to operate all three Karnmaphuli units for peaking
purposes eight or more hours a day. It is estimated by
the BPDB and BVI that 153.3 million KWH can be generated
as an average annual amount over the life of the project
This amount of energy can be absorbed by the system by
cutting back a like amount of thermal generation.

To the extent that the Karmaphuli third unit
represents firm peaking capability throughout the year
which could not be provided by units one and two alomne,
it has peaking benefits which should be measured against
alternative sources of generation. The third unit will
provide additional flexibility in permitting the entire
Karnaphuli project to operate as a peaking plant in a
manner for which it was originally designed. A hydro
plant is particularly valuable to meet peaks since starting
and stopping can be accomplished quickly and with less
deleterious effects than a steam plant.

24



In addition to substituting for more expensive fuel
fired thermal plants as a peaking staticen, the Rarnmaphuli
third unit can generate base load power during those periods
when monsoon rains are wasted over the spillway. This will
not only benefit consumers, but will give the PDB additional
revenues to support the continued operation, maintenance and
expansion of the entire power system. There will also be
considerable primary but indirect economic benefits accuring
to the industrial and private consumers as a rasult of having
less expensive and more reliable power deliveries to support
productive investments, generate employment and generally
improve the quality of life through electrification. Notwith-
standing, the primary and direct benefits accrue principally
to the PDB in the form of ilncreased sales, system reliability
and the savings of fuel cost, especially on those thermal
plants that use imported fuel oils such as at Chittagong.

By conserving outlays of foreign exchange on fuel o0il, the
PDB will be better able to finance external purchases of
spare parts, materials and services to keep the rest of the
system in working order.

Since the benefits derived from fuel savings are
alone sufficient to justify the costs of installing the third
unit, enly these elements will be calculated. The benefits
to be derived from fuel cost savings by installing the third
unit are calculated (separately for natural gas and furnace
0il) by the PDB as follows:

(a) Analysis of Annual Fuel Savings in Different
Natural Gas Fired Thermal Power Stations in
the Eastern Zone.

(1) Rarmaphuli Third Unit
Capacity of the Third Unit - 50 MW
Plant Factor - 70 percent
Power Generated Annually - 306,600,000 KwWH
(@ 70% factor)
Power Generated 6 months - 153,300,000 RKWH
(@ 70% factor)
Average Annual-Qutput: Base = 114,750,000 XWH
Peaking= _63,110,000 XWH
177,860,000 XWH

(2) Ashuganj Power Station
Natural Gas required for generating 1 XWH = 11 cu ft.
Gas rate: 5.0 Taka/1000 cu. ft.
Generation Cost/KWH = 5.0 x 11 = 5.50 paisa/RWH
000

177.860 MRWH x .055 paisa

Total potential savings =
= Taka 9.78 million
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(3)

%0

Shahizibazar Power Station
Natural Gas required for generating 1 KWH - 25 cu.ft.
Gas rate: 3.6 Taka/1000 cu. ft.
Generation Cost/KWH = 3.6 x 25 = 9.0 paisa/KWH
00d
Total potential savings = 177.860 MKWH x 9.0 paisa
= Taka 16.01 million

(b) Analysis of Annual Fuel Savings in the Chittagong
hermal Plant Using lmported Fuel O1l

Thez

(1)

(2)

Rarnaphuli Third Unit
Generating Capacity of Third Unit = 177.860 MKWH

Chittagong Thermal Power Station
Fual oil required for generating 1l XWH = .75 lbs.
One Imperial gallon = 9.5 lbs. of furnace oil
Fuel 0il Rate: 5.22 Taka/Gal (Imp.)
Generation cost/KWH .75 1lbs x 5.22 = 41.2 naisa/KwWH
9.5
Total Fuel savings potential:
177.860 MKWH x 41.2 paisa
aTaka 74.7 million
= $5.34 nillion

Total fuel saved: 177.860 MRWH x .75 lbs/KWH
9.5 lbs/gal
= 14,040,000 gallons (Imp.)
= 335,890 barrels/year
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BENEFIT/COST CALCULATIONS

Assumptions:

Discouit Rate: 10 percent
Commissioning: Year 1 = 65 percetit
Year 2 = 85 percent
Year 3 = 95 percent
Line/Sales Losses: 28 percent
Plant Factor: 70 percent
Conversion rate: 1 Taka = $.0714
Prior investments are sunk costs

Summary Discounted Cash Flow:

_Year of Incidence Cuomlative
I 2. 3. g 5 6 7 8-25
Ccpital Outlays 3.0 4.5 1.6
Gross Revenues 2.68 3.51 23.92 4.12 74.16
Operating Expenses .65 .40 .35 .22 3.96
Net Revenues 2.03 3.11 3.57 3.90 /70.20

Discounted Cash Flowi(3.0 4.05 1.30
@ 10 percent 1.48 2.04 2.11 2.07 15.88

Benefit/Cost Ratio: 23.58 = 2.82/
@ 10 percent/yr. 8.35

Internal Rate of Return =253 Y

IRR (including all investments) = 12, 51%
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INTERNAL RATE OF RETURN CALCULATION

(all costs In 1978 dollars)

0 1 2 3 4 5 6 7 8 9 10-30
Capital Outlay (past) 13.03 '
Capital oOutlay (future) 3.0 4.5 1.6 \
Gross Revenues 2.68 3.51 3.92 4.12 4.12 4.12 ll4.12
Operating Expenses .65 .40 .35 .22 .22 .22. .22
Net Revenues 2.03 3.11 3.57 3.90 3.90 3.90 113.90
~ Adjusted Cash Flow 13.03 3.0 4.5 1.6
(1978 dollars)
2.03 3.11 3.57 3.90 3.90 3.90 3.90/yr.

Internal Financial Rate of Return - 12.51%

(A1l investments Includad

at 1978 dollar equivalents)
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PART II

D. Proiject Financing

1. Cost Estimate

Total dollar costs, in addition to the $2.5 willion
from loan 007, to complete installation and place the third
unit in operation are estimated at $7.0 million. All of the
added costs are'required for foreign construction contractor
services and materials and an additional two years of con=-
struction management and supervisory services provided by
the engineering consultant, Sverdrup & Parcel and Associates,
Inc.

The lower of the two contractor proposals is 37 per-
cent higher in total amount and 95 percent higher in the
dollar portion than the engineer's estimate. Differences
between the engineer's estimate and proposals received are
attributed to (1) high mobilization costs; (2) large expatriate
supervisory staff relative to the amount of work to be done;

(3) the probable necessity of importing skilled labor; (4)
risks of unidentified costs in installing and placing in
service equipment that has been subject to the multiple
handling and stecrage of this equipment since 1971.

Mobilization is more than 30 percent of the dollar
amount of the low proposal. Major items are imported port-
able housing for the contractor's and engineers’' staffs and
construction equipment.

Areas for negotiation have been identified and it
may be possible to reduce costs or time for mobilization and
to shift some items from dollar to taka costs.

Expatriate construction managament and supervision
is estimated at 20-22 U.S. and third country nationals during
the construction period of 18 months. It is anticipated that
12-15 skilled laborers (welders, carpenters, millwrights,
electricians) will be required alsc. The inability of the
PDB and local contractors to produce qualified construction
supervisors and skilled craftsmen is the principal reason
that led to the decision to contract with a foreign construc-
tion contractor for the work. Higher wages for such personnel,
associated costs for hosuing and logistic support plus the
fact that these costs are shifted from taka to dollars has
escalated the FX requirements dramatically.

Risks are high for all parties in this project.
Major equipment furnished by Allis Chalmers in 1970 and 1871
is no longer covered by warranties. Although it has been
inspected and known deficiencies and repairs have been
identified, there is mere than normal possibility of hidden
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trouble that may be as added cost to the contractor, the
owner or both. The contractor appears to have included a
generous allowance for such contingencies in his price.
Claims for extras in addition are probable if problems in
obtaining acceptable performance develop. A contingency

of about 10 percent is included in the Cost Estimate for
these and other possible cost escalati~ns. No provision has
been included in the estimate specifically for eszalation
since that is presumed to be reflected. in the contractor's
fixed price proposal.

The estimated costs are considered acceptable considering
factors discussed above. Costs are summarized below.

COST SUMMARY

Total
Equiv.
$(000) Taka (000) $(000)
l. Construction
Contract 5,256 14,159 6,200
2. Replacement Parts
& Services
(a) Allis Chalmers-Parts 1,262 1,262
(b) Allis Chalmers-Services 444 78 449
{(c) Other Replacements 217 217
(d) Repairs 140 140
3. Enginesring Services
{(2) SPA Contract thru 9/78 532 350 555
{(b) Amendment - 27 months 700 1,983 832
4., Contingency 949 1,840 1,072
5. PDB Admin. Costs - 5,590 373
TOTAL §,500 24,000 IT,I00
Less funds available 2,500
Net additional funds required $7,000
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1.

REPLACEMENT PARTS AND SERVICES

Allis Chalmers Contract 7/18/77 - Parts:

Additional parts known
Estimated Shipping

Allis Chalmers Field Services:

Short term through 7/78
General rep 24 mos. 8 14,000
Specialists 6 mos. @ 13,000

Other Procurement:

By SPA through 7/78

In process by SPA
Switchyard Steel
Additional Unidentified
Tools and Equipment
Estimated Shipping

Repairs:

Refinish thrust bearing
Repailr excitation cubicle
Repair OCB's transformers

3l

Subtotal

Subtotal

Subtotal

Subtaotal
TOTAL

$ 1,123,160

$

$

$

3,000
135,800

14 14

30,000
336,000
78,000

, 000

91,300

8,000
20,000
50,000
23,000
25,000

15,000
75,000
50,000

$

140,000

§ 2,063,260



ENGINEERING SERVICES - TARA COSTS

Local Salaries:

Engineers - 2x 27 mos. @ 8,000 432,000
Engineers - 4 x 24 mos. @ 8,000 768,000
Administrator- 1 x 27 mos. @ 5,000 135,000
Draftsmen - 2x 24 mos. @ 2,000 96,000
Typists - 1 x 27 mos. @ 1,200 32,400
Drivers - 3 x 25 mos. @ 1,000 75,000
Maintenance - 1 x 24 mos. @ 800 19,200

Subtotal 1,557,600

Reimbursable Direct Costs - SPA:

Travel & per diem within Bangladesh 119,000
Personnel Expense:
SPA Living Allowances 180,000
Office Expenses 135,000
Subtotal 425,000
TOTAL 1,982,600
(Equivalent$132,200)
Reimbursable Direct Costs - A.C.:
Travel & per diem within Bangladesh 10,000

Personnel Expense:
A.C. Living Allowances 67,500

Office Expenses
TOTAL 77,500
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ENGINEERING. SERVICES - AMENDMENT TO SPA CONTRACT - 27 MONTHS

1.

Salaries and Salary Related Costs:

Project Manager - 27 mos. @ 34,000 $ 108,000
Civil Engineer - 15 mos. @ $2,800 42,000
Electrical Engineer- 21 mos. @ $2,800 58,800
H.O0. Support - 12 mos. @ $3,100 37,200

. Total Salaries ’
Salary Related Expenses @ 30% 73,800

Overhead & 70% 147,600
Subtotal S 467,400

Reimbursable Direct Costd:
Vice President time - 50 days $400 $ 20,000
Travel & Per Diem - International 13 trips 25,000
- Within U.S. 2,000
Personnel Expenses:
Move three men at $3,000 $ 9,000
Terminal Leaves - 3 @ $2,500 7,500
Medical 3,000
Office Expenses 26,000
Insurance and Miscellaneous 47,000
Subtotal § 139,500
Total Salaries and Costs $ 606,900
Fee and Contingency § 91,035
TOTAL $ ’
Use $ 700,000
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UISTORY OF PROJECT FINANCING

TOTAL PROJECT $20.5 M
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D. 2. Balance of Payments

Bangladesh's balance of payments situation has been
characterized by generally stagnant exports, a large and
generally widening trade deficit, and a consequent heavy
dependence on foreign aid. While future aid requirements
may be kept at approximatesly their current *eirels, the basic
;ituation will continue to prevail for the foreseeable

uture.

Export growth has been stymied by sluggish world
market for jute which in both raw and finished form accounts
for some 70 percent of export earnings. Thus, notwithstand-
ing encouraging recent progress with respect to certain non-
traditional exports - notably fish, leather, and tea - total

ort earnings in recent years have not reached pre-libera-
tion (1971) levels. Imports, meanwhile, have risen in line
with worldwide inflation, which has seen average import
prices more than double since 1972/73. The country's terms
of trade (export prices divided by import prices) stood at
53 (1972/73 = 100) in 1876/77.

The following Table summarizes recent trends in the
country's foreign trade as compared with the last full pre-
liberation year, 1969-70. Foodgrains and fertilizer are
identified separately.

Table T

Foreigp Trade, 1969-70 and 1972-73 - 1976-77
( $ Millions )

1369-70 1972-73 1973-74 1974-75 1975-76 1976-77

Exports 479 340 362 440 381 412
Imports -594 -727 -925 -1236 -1290 960
Food NA 321 308 544 358 158
Fert NA 28 24 86 61 9
Other NA 378 593 606 871 793
Balance -115 -387 -563 . =796 -909 -548
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As shown in the trade datz, a $330 million (26 percexnt)
reduction in imports in 1976/77 brought the trade deficit down sharply
to its lowest lavel in four years., Apart from the reduced importation
of foodgrainsg and fertilizer (lower by $200 million and $§52 million,
respectively), the decline could be attributsd largely to the taka
devaluation of May 1975 which occassioned increases in local prices
of imported goods. The decline in non-food imports had an adverse
effect on cartain sectors of industry which operated at less than capacity
for lack of importad materials and parts. A major expansion of
imports is planned for 1977/78, as will be seen in the balance of
payments data below.

As shown in the Balance of Payments Table, the country's trade
deficits have been covered almost entirely by foreign assistance, divided
more or less svenly among food, non-food commodity, and project aid,
Foreign aid is less of a problem in Bangladesh than in many LDC's,
given the fact that it is accorded tap priority by the major donors, both
as to the amount and terms of aid. As is often noted, aid commitments
have been far in excess of the amounts annually disbursed. A sizeable

pruportion of the aid is on grant or soft loan terms, and annual

repayment obligations are certainly low by curren: developing
country standards,
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Table II

Bangladesh: Balance of Payments, 1975/76 - 1977/78
( Millions o£ US 8 )

1975/76 1976/77 1977/78 (proj.)

Current Accomt -908 -538 -901
Exports (f.o.b.) sl 412 431
Imports (c.i.f,) -1290 =960 -1329
Other 1 10 -3

Capital Account

Foreign Aid 814 574 820
Food 307 135 275
Commodity 378 229 315
Project 129 160 230
Cash - 50 -

Debt Repayment -78 -42 -25

Private Transfers 122 46 50

IMF Position - 3 -23

Reserves
Change (~= increase) 50 -43 79
End of period 11/ 213 294 215

11/ Available data to not explain the inconsistensies beiween reported
changes in reserves and reported year-end rsserve positions,

Source: World Barnk and Planning Commission

If Bangladesh is relatively well off in these respects, neverthe-
less, the size of the aid commitment can be misleading, It should not
be permitted to obscure the fact of a continuing extremely tight balance
of payments situation. The bulk of the unused aid commitment (or
aid pipeline, as it is often termed) - $1.2 billion of a total §1.6
billion as of QOct. 1, 1977 - consists of project aid, The government
can perhaps be faulted for its inability to disburse project aid more
quickly, but its failure to do so remains a fact of life,
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As experienced with the Karnaphull project, .the Government
exerts little positive control over the skilled and technical
resources of the private and public sactors. It is increas-
ingly unable to marshall adequate local resources to imple=-
ment its projectized annual foreign assistance (see Capital
Account above) because suitable capital stocks, especially
construction equipment, are very scarce in comparison with
needs. Unfortunately, this condition is expected to continue
for some time into the future =-- certainly until B8DG reserves
improve to the point where the private sector obtains suffi-
cient foreign exchange to maintain and expand its stocks of
capital equipment. The Government's "wage earners scheme”

is helping to alleviate foreign exchange constraints for )
imports in certain respects, however, the program will not
materially assist the Karmaphuli project before its projected
completion. In summary, the BDG Balance of Payments status
is not expected to improve much during the next two years

and there are no practical alternatives to completing the
job, except to procure the expatriate services with A.I.D.
funds as proposed herein. Fortunately, the project will
enable the Government to save considerable foreign exchange
each year by substituting for peaking generation now being
supplied inefficiently by thermo-electric plants ran on
imported fuel oils. It will also improve power supplies in
the Chittagong port and industrial complex and enable con-
sumers there to operate more efficiently and reduce their
foreign exchange outlays.for maintaining and operating
captive standby generator units.

E. Socio=-Cultural Aspects

While this project will benefit both urban and rurul
consumers of all types by supplying the power needed for the
Eastern Grid distribution system, it is primarily a support
type activity to other projects (BDG-AID Rural Electrifica-
tion Program, ADB Distribution System Project, etc.). In
view of its ecritical but still supporting role, the primary
but indirect beneficiaries of this project are the same
direct target beneficiaries in the other two projects--i.e.,
the urban and rural consumers of all classes. All are
directly or indirectly benefitted eizher by an improved
quality of life that electrification brings to the house-
holds or through the general increase in employment and
income generation. Since this project is closely tied to
the A.I.D. supported Bangladesh Rural Electrification Pro-
gram, information on the socio-cultural aspects of that
activity are included in Annex C.
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PART III. IMPLEMENTATION PLANNING

A. Project Administrative Arrangements

The previous project paper and the foregoing have given
adequate details on implementation of the project. The
following summary of roles is presented for clarity.

.. Host Country Resvonsibilities-

The Bangladesh Govermment will be responsible for
overseeing implementation of the project by the Power Develcmment
Board and Engineeriprg Consultant acting as its agent. The
PDB will be responsible for conrdinating the work with other
Government Agencies and A.I.D. The PDB and its agent SPA
will be responsible for project planning, cost control,
program expenditures, documentation, inspections, contract
managenent and periodic evaluations of project progress.
A.I.D. funds will be allocated for expenditures designated
in Part II.D, with the BDG and PDB supplying all local
currency as needed by the prcject schedule. Implementation
and financing mechanisms used for the project to date will
continue in effect. Special arrangements for the provision
of local currency shall be initiated per A.I.D.~-BDG discus-
sions. Any departure therefrom shall be approved in writing
beforehand by AID/W.

2. Role of A.I.D.

Prirmary implementation responsibility will continue
to be vested in USAID/Dacca with AID/W backstopping the
Mission on procurement and technical matters as necessary.
The USAID Project Committee shall be responsible for ongoing
monitoring of construction, logistics, payments to contractors
and commissioning of the Generator Unit. The Engineering
Office will be responsible for maintaining close contact
with construction participants and field inspections of
activities. The Project Committee shall make periodic
evaluations and be responsible for mid-course corrections
necessary to accomplish the purpose of the project. The
USAID will keep AID/W advised of progress and notify it when
backstopping actions or approvals are required. All Mission
offices will perform theilr respective functions under the
supervision of the USAID Director.
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PART III

B. Implementation Plan

l. Engineering Services

The PDB contracted with Sverdrup and Parcel and
Agsociates, Inc. (SPA) for consulting engineering services
in August 1976. Design, procurement, construction super-
vision, inspection, operational testing and training services
are included within the contract. It will be amended to
extend time for performance by 27 months and to reflect
staffing changes resulting from the altered construction/
installation plan and to increase the contract amount accord-
ingly. The contract scope will be modified in some respects
to reflect the revised construction/implementation approach
but coverage will still include the services outlined above.

2. Procurement

The consultant, SPA, as agent for the PDB is respon-
sible for the procurement of all imported equipment, materials
and parts. The largest requirement is for missing and replace-
ment parts needed for the Allis-Chalmers generators. SPA
contracted with Allis-Chalmers in July 1977 for requirements
identified at that time, including field services of Allis-
Chalmers technical representatives. SPA will continue pro-
curement responsibility for imported equipment and parts for
permanent installation in the plant. All other procurement
including construction equipment, construction materials
(cement, aggregate) housing and vehicles will be the respon-
sibilicy of the construction contractor.

3. Construction and Installation

A U.S. contractor will be responsible for furnishing
all labor, tools, construction equipment, vehicles, housing
and office space and all construction materials required in
addition to that identified as being at site, on order or to
be procured by SPA. Field representative services turnished
by Allis-Chalmers will be utilized by the construction con-
tractor as required by its construction schedule.

Contracting guidelines set forth in #B-1l1 will apply
for general procurement. However, variation in the normal
contracting procedures was accepted in the interest of encour-
aging bidding participation by U.S. contractors having prior
Bangladesh experience and to minimize the time required to
get a contractor on the job. Competitive bidding procedures
have been utilized but the fina. agreement will be a negotiated
contract.
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4. Project Schedule

The revised schedule for completing the project
started with an approval by the Asia Bureau in February 1978
of the USAID plan to use an expatriate U.S. contractor in
lieu of local Bangladeshi forces. Major actions accomplished
since that time and dat. 2re as follows:

Contractor Prequalification: Synopsis published in
the Commerce Business Daily March 9 with closing date for
submission of prequalification data 30 days later. Three
firms responded and all were declared qualified and invited
to attend a site visit on May 8 and 9. All attended.

Request for Proposal. (RFP): The RFP was issued on
May 17, 1978, It established the date of June 30 for open-
ing proposals in Dacca, defined the form of proposal to be
fixed price in US dodéllars and Taka for each line item in the
payment schedule and responded to questions raised by the
contractors at the site visit. At various times prior to
issuance of the RFP, the prequalified contractors were given
reference material, including bidding documents prepared
originally for local contractors, technical specifications
drawings, draft general and special conditions proposed for
this contract and draft material describing the scope of
work and method of contract administration.

Contract Proposals: Two of the three prequalified
contractors submitted proposed on June 30, 1978. Unevaluated
results are as follows:

Vinnell Corporation: Schedule A - $6,200,100
Schedule B - $§ 626,000
Fishback and Moore: Schedule A - $9,815,585
Schedule B - $ 646,106

Negotiations are to begin in Dacca about July 15. The pro-
jected schedule for key events from July 1 to completion
follows:

‘Date Event

July 14, 1978 SPA presents its evaluation of construction
contractor proposals and recommendations for
negotiations to the PDB and USAID in Dacca.
SPA also presents proposed contract amendment
for its services.

August 1 SPA Contract amendment approved.

August 15 AID funds authorized.
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Date Evant

Sept. 1, 1978 SPA Project Manager on site.
Construction Contract negotiations completed.

Sept. 15, 1978 Loan amendment signed.
Construction contract signed.

Nov. 1, 19798 CP's met.
Notice to Proceed issued to Construction
Contractor.

Dec. 1, 1978 Contractor mobilized on site.

Sept., 1980 Terminal date for commitments.

Dec. 31, 1980 Estimated completion date for installation.

June 30, 1981 Project assistance completion date (PACD).

C. Monitoring and Evaluation

Since construction activities will be supervised by a

U.S. engineering consultant and reports of progress issued
monthly, USAID evaluation efforts can be limited to an annual
project evaluation in December 1979 and 1980. A final project
evaluation should be undertaken within six months after the
generator is installed and operating (estimated June 1981).
The USAID will be responsible for normal implementation moni-
toring and control functions. Ongoing financial mechanisms
and disbhursement procedures will be continued.

43



4

PART III

D. Conditions Precedent and Covenants

The following Conditions Precedent and Covenants are
proposed for inclusion into the Project Agreement or, as
appropriate, Amendment:

l. Prior to any disbursement, or the issuance of any
commitment documents :rfinanced by the proceeds of this loan,
Borrower shall, except as A.I.D. may otherwise agree in
writing, furnish to A.I.D. in form and substance satisfactor
to A.I.D.:

a. An opinion of the Ministry of Law of Bangladesh
or other counsel acceptable to A.I.D. that the
Agreement or Amendment making available these
funds has been duly authorized or ratified by
and executed on behalf of the Government, and
that it constitutes a valid and legally binding
obligation of the Government;

b. Evidence that the Government and the Bangladesh
Power Development Roard have made satisfactory
arrangements for the provision and disbursement
of local currency support financing in accord-
ance with the needs of the project and any con-
tracts financed by A.I.D.

c. Evidence that the Power Development Board or
its Agent has entered into contractd with a
firm(s) for the provision of all egquipment,
materials and services needed to complete the
installation and commissioning of the Third
Unit.

2. Covenants

The Government covenants and warrants that, except
~as A.I.D. may otherwise agree in writing, the Borrower shall:

a. Provide and utilize for the Project financial
and other resources compatible with the Resources
Plan to be attached as Annex I, Project Descrip-
tion, to the Loan Agreement;

b. Sustain its project obligations, responsibilities

and covenants as agreed to in Article
of the previous Loan Agreement, dated
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GOVERNMENT OF BANGLADESH

Application for Project Assistance*

Dear Dr. Lucas:

The Government of the People's Republic of Bangladesh have
been pleased to approve the Proposal for the installation

of the Third Unit on a "Turnkey Basis". I would accordingly
request you to kindly move USAID Washington for financing the
additional expenditure involving foreign exchange. It is
requested that the additional financing he provided as grant.
The Government of Bangladesh agrees to provide the necessary
additional lccal currency.

The Government of Bangladesh further desires that in order

to improve the capability of our counterpart staff, there

should be adequate provision for training our personnel by

the consultants and contractors to be appointed for the purpose.
Signed: Mohammed Lutifullahil Majid, Joint Secretary, ERD.

* Qriginal letter on file in USAID/Dacca.



ANNEX B
Page 1l of 1

BANGLADESH
KARNAPHULI THIRD UNIT (SUPPLEMENTARY)

CERTIFICATION PURSUANT TO SECTION 6ll{e) OF THE

FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED

I, Joseph S. Toner, Mission Director, the principal officer

of the Agency for Iaternationsl Development in Bangladesh,
having taken into account, among other things, the maintenance
and utilization by the Bangladesh Government and ity agencies
of projects previously financed by the United States, do hereby
certify that in my judgment Bangladesh has the financial aad
human resources capability effectively to utilize the project

to be filnancsd by this grant.

This judgment is based upon considerations discussed in the

Project Paper to which this certification ls attached.

O Jo

Wseph S. Toner
Director

Moy )57
te
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1. Socio=Cultural Considerations

2. The Social Landscave

The population of Bangladesh 1s approximataly 83.5 million
with 90 percent living in rural areas and substantially dependent
on agricultura and agro-related industries for their livelihood. In
addition, any upper and middle class urban dwellers retain title
to agricultural land and receive income from agricultural produc-
tion. Although agriculture accounts for 54 percent of Bangladesh's
groas domestic product, per capita food production is among the
lowest in Asia.

An important element of the social hierarchy in rural
Bangladesh i3 the land tenure system. Land i3 considearsd the most
secura form of investment and a primary detsrmiznant of social
status in rural Bangladesh. In a situation whera institutions are
wegk, resourcas scarca and population expanding rapidly, land
ownership 13 the firmest guarantee that one can provide the necas-
sary subsistence for one's family.

Under Moslem inheritenca practices, all sons ara entitled
to equal shares of their father's land, whila daughtars receive
lessar shares. This leads to a percaived need to pass on to one's
sons sufficient land to ensure their survival and that of ctheir
families. Thus the pressure to hold on to the land one has, or,
1f posgible, acquire new land is enormous. Given these prassures,
profits derived from agricultural producticn are very likely to
ba invested in procuring additional land. Conversely, agricultural
production losses, over a paeriod of time, are apt to result in the
loss of land.

Pravious research into the land tenure situation has cast
most Bangladeshi farmers as small landowners. That i3, @ost farmers
own small holdings which they till with their own and family labor.
The Bangladesh Govermment's Land Occupancy Study has indicaced
this 1is not the case and, in fact, the owner-culsivator, as defined
above, 13 more the exception than the rule. The Study indicates
that 38.8 parcent of the farmers till the soil in whole or in part
on a sharecrop or leagse arrangement. An equal amount of land is
estimated to be cultivated by agricultural laborers supervised
by owner-managers.

There are three general groups of Bangladeshi agricultural
participants:

1. Sharecropvers - Those who own no land, except possibly
thalr homescead, and till and land of others in exchange for a share
of the crop.

2. Owner-cultivators - Those who till their own land usiag
their own or family labor.
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3. Owner-managers - Those who oversse the cultivation of
thair own land by agricultural laborars.

b. Motivation

The primary motivating factor for all three of the principal
tenurial groups to adopt new methods is economic, but dependent
on the financial situation of the farmer and his benefit/cost
allowances with respect to investments in agricultural inputs.

The sharecropper normally bears the full cost of inputs

(seed, labor, fertilizer, animal power, etc.) while paying exorbi-
tant interest rates to non-inatitutional sources to meet his credit
raquirements. At the samsa time, he i3 required in nearly all casas
to surrender half of his crop to his landlord at the time of harvest.
Under thase conditions he is in a pcor position to undertake further
investments and is in constant danger of losing cultivation rights

to the landlord.

Owner-cultivators are in a much better position, 1if only
because they can keep their own crop. In addition, their status
as landowners at least entitles them to low-cost institutional
credit, even though only a minority are in practice able to obtain
it.

The owner-manager facas much the same situation as the owner-
cultivator. The very nature of his status, however, indicates
that he is in a position to be more '"risk taking" and innovative
than either of the other two groups. It is unlikely that a single
crop failure will result in a decline in his status, although
inheritance practice may place his children in the owmer-cultivator
category. A key element for both the owner-cultivator and the owner-
manager is that increased income will tend to be used for the
acquisition of more land, displacing marginally productive land-
owners. This substitution may, however, be necessary to achieve
country level goals of self-sufficiency in food production and,
providing off-farm employment is increased, could result in improved
living standards for all Bangladeshis. Increased raturms on production
and the continued decline in agricultural wages to farm . “or 1/,
could attract present absentee landlords into the ranks of the
owner-managers, thereby contributing to the forces temnding toward
the decline of the sharecropper.

¢. Employment Patterns
Keith Griffin has noted:

..... an unequal distribution of land ownership, a defective tenurs
system. and orivileged access to the cavital market may combine

1/ The Quarterly Jourmal of the Bangladesh Institute of Develovment
Studies, Vol. IV, No. 4, October, 1976, "Institutional Change and

Agricultural Wages in Bangladesh" by Edward Clay.

o
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to give landowuors monopsony power over laborers and whers this
occurs the result will be lower wages and less employrent than
would otherwise be the case. 1/

Empizcal evidence has been produced in Bangladesh which lends

credence to this hypothesis. A recent UNDP/FAQ study notes
the components of growth in the agricultural sector are such that

the growth in crop yields has been greater than the growth in
demand for labor. Further, since 1960, the growth of demand
for agricultural labor has been only one-~half of the rate of growth
of the agricultural labor force. The UNDP/FAO study goes on
to note that the cost of living index, using 1963-64 as the base
of 100, stood at.560 in 1975. On tie other hand, the index of
real agricultural wages, using 1763 at 100, had regressed to
sixty-six. o Thus it is not surpcising that although farm output
prices have not risen significantly in recent years, landowners
have chosen to move from lease and sharecrop arrangements to
the use of daily labor in view of the avallability of cheap labor
and cheap credit.

The Misasion expects this will be the national trend for some time
to come. Considering the period up to the year 2000, the potential
labor force hz2s already been born. The present rate of under-
employment is estimated at 40 percent with the rate of growth

in the agricultural labor force projected at 2.1 percent over the
next decade.

¢. The Alternatives

There is, quite obviously, the option of doing nothing, but this is
acceptable to no one. Another alternative is through industrial
development in the major cities of Bangladesh, i.e.,, Dacca,
Narayanganj and Chittagong. This would involve a major and
costly effort, would be at variance with current Government
policies and would be an approach with which AID cc:ild not
associate, Further, it probably wouldn™ work, since it would
mean a diversion of Government resources to the major urban
centers from the rural areas and thus would have little or no
effect on growth in the agricultural sector., This in turn would
lead either to an inflationary spiral or increased Bangladesh
dependence on imported food. Also, as rural labor was drawmn
into the cities, social services would tend to break down, and
finally, rural underemployment would become urban unemployment,
with more sertous implications for stability.

1/ Keith Griffia. The Dolitical Zconomy 9f agrarian Change: An
Issay on the Gresn Jevolution, o. 31.

2/ UNDP/FAO Working Paper XT. Agriculiursl Zopiovment in 3anziadesa.
April 1977. ppo. 15-17.
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A third alternative is the one which the Government and most
domors are at least implicitly following, the spread of HYV tech-
nology. It is generally accepted that the use of HYV technology
is considerably more labor-intensive than traditional crop
technologies, particularly when large~scale mechanization is

oot introduc :d. The aforementioned {ragmentation of holdings
effectively prohibits mechanization. Complementary to the HYV
strategy as employment generators have beea the Rural Works
and Food for Work programs. The HYV strategy, however has
had as its primary goal the attainment of foodgrain self-sufficiency
with employment as a by-product or secondary goal. Moreover,
the UNDP/FAQ study notes that only in certain cases does
adoption of HYVs create more labor, For example, the adoption
of HYV boro (winter rice crop) combined with a transition from
traditional to modern irrigation methods leads to a decline in
labor demand.l/ The crop sector employment projection of the
study, '".....implies that employment even under the most
optimistic agricultural growth assumption will scarely keep

pace with the expansion of the agricultural work force,. " _2/
Given present unemployment and underemploymen: rates, this

is not good enough. Rural Works and Food for Work cannot make
. up the difference because they would regquire an ever expanding
bureaucracy to administer them at the required levels and ever
increasing amounts of donor assistance,

The Mission will continue to support the spread of HYV technology
and the full array of rural public works activities but believes
another component is needed, rural industrialization,

d. The Case for Rural Industry

A recent AID publication noted:

"The tendency of many LDCs to concentrate industrial invest-
ment in only a f{ew central metropolitan areas has had the effect
of widening the income gap between rural and urban areas. It has

1/ Ibid.,p. 3
2/ Ibid., B. g



ANNEX C
Page 5. 0of9

also encouraged urban congestion with all of the accompanying
problems. By moving some industries to rural areas, it should

be possible to capitalize upon the large supply of underemployed

and anemployed rural labor. In the initial stages of decentralization,
particularly attractive candidates are those industries which process
agricultural raw materials, From the standpoint of the individual
entrepreneur, advantages include lower land and labor costs, and
reduced shipping charges (by virtue of transporting processed

goods rather than raw materials)., Early industries could be

meat slaughter and packing plants, oilseed processing facilities,
fiber mills, fruit and vegetable processors, etc. On the agricul-’
tural input side, fertilizer mixing facilities and small equipment
manufacturers are possibilities. ‘

Additional investment in infrastructure, particularly in such
things as rural electrification, sewage svstems, and water puri-
fication plants, can contribute substantially to the attractivenass
of the move and may in fact constitute a necessary condition to
decentralization on a meaningful scale. The experience of Japan.
and Taiwan in achieving industrial decentralization probably has
much to offer other countries contemplating such a course of
action. " (Underscoring supplied) 1 /

The development of market towns and decentralized rural industries
is critical for two reasons, First, there is the problem of surplus
labor discussed above. Second, there is the problem of surplus
capital in the hands of the wealthier farmers. At present, the
ownership of relatively large plots of land allows the large farmer
access to both cheap credit and cheap labor. The pricing of these
two factors enables him to engage in profitable farming operations
even if the price of grain remains low. The only outlet for these
profits, at this time, is additional investment in more land. Land
reform is not a workable option because: 1) thers simply isn’t
enough land to provide supportable farming units to all of the
tillers; 2) land ownership ceilings cannot be enforced as a practical
matter given the opportunity for subterfuge through the extended
family, and 3) reiorm, even if it were possible in land/population

1./ Russell H. Brannon an’ David J. Jessel. '"Unemployment and
Underemployment in tie Tural Sector . =r the Less Developed
Countries,'' TA3 Occasizcnal Paper M. .+, January 1977, p.0l.
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ratio terms, is not feasible for domestic political reasons. Market
towns however can provide the absorptive capacity for both the
surplus labor and capital,

The Mission is presently engaged in a Rural Industries Study (See
Part I. B above) as a component in develop.ing of a market town
strategy. A number of prerequisites to rural industrial develop-
memnt are expected to be identified by the Study, e.g., transport
and communications 3ystems, policy reforms, capital resources,
development of local skills, etc. Among these prerequisites will
be energy sourcss for grain drying and storage, commercial
fertilizer mixing, milling and processing operations and small
repair and maintenance shops.

Of the presently available alternative energy sources, electricity
is the cheapest and most reliable, In towns where electricity is
available, almost every commercial establishment has a connec-
tion. Further, according to a survey conducted by the feasibility
Consultant for this project, market bazars which have electricity
also tend to have both a greater naumber and a greater variety of
shops. Each electrified bazar covered by the feasibility survey
had at least 100 shops, employing primarily family labor but with
one or two hired laborers.At present these market bazars serve
very localized areas, Thus as the transportation system improves
to make these bazars more readily accessible, expansion of
commercial and industrial activity in the bazar should increase,
As new bazars are electrified they should alsc expand significantly.
In each case, additional labor demand should be created.

2. Social Consequences and Benefit Incidence

a. Access to Resources and Opvortunities

One of the main criteria for selection of the project areas is the
consideration that 75 percent of the population is estimated to be
able to afford the minimum monthly rate charges. Historically,
the Mission has defined its rural target group as farmers owning
two acres or less and landless tenants and sharecroppers.
According to national aggregate LCS data, 75 percent of the rural
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population meets this definition. Thus the overlap between the
population which can afford electricity and the target group would

meaa that up to two-thirds of the target group can afford electricity
at the rates proposed,

It is not expected that the provision of electricity to the houses

of the target group will significantly change their lifestyle in

the short term. For the most part it will mean a conversion

to electrical lighting from kerosens lamps, although some families
may be able to purchase small radios. Over the longer term,
assuming significant growth in rural purchasing power, the

target group will be able to afford small appliances. Most of

the benefits to the target group however will derive from employ-
ment creation, discussed above.

There is alsoc a nation-building aspect to rural electrification.

The Thana headquarters is the center for the implementation of
rural development activities and the main point of interface
between the Government and the people. In the selected project
areas, ten Thana headquarters do not have electricity. The
provision of electricity to these Thazna headquarters is expected
to eanhunce their operations through interior lighting for offices,
for the classrooms of the Thana Training and Development Center,
for telecommunications with District headquarters and Dacca, for
health center lighting and refrigeration units, étc. Electrification
of Thana headquarters would also make field assignments more
attractive to Governmexnt personnel,

b. Employment

The generation of employment is the primary focus of the project.
As noted above, rural unemployment and underemployment is high
and the trend is toward increasing numbers of rural laborers
working for a daily subsistence wage. The development of decen-
tralized rural industries is critical to providing employment in
the rural areas. With the expected increased spread of pumps
through electrification, land currently fallow in the winter season
can be brought under production. Thus, the adoption of HYV rice
and irrigation will create additional employment also, although
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as discussed above this type of activity is subject to limits and
does not in any event have the poteatial of the mzrket towns.

c. Rural Displacement, Migration and Urbanization

The combination of population growth, agricultural input/output
pricing policies which favor wealthier farmers, and lack of
investment outlets for private capital in the rural areas is
displacing small farmers, particularly sharecroppers, at an
appalling rate. That large scale migzation to the major cities
has not already taken place is due probably in the first instance
to difficulties of travel but also to the fact that when this hurdle
is passed, the migrant comes up against coastaat Government
efforts to move destitute migrants to ''squatters! camps' ocutside
the major cities, not an encouraging prospect even for the poor
rural unemployed.

Nevertheless, the present urban population is expected to grow
from an estimated 10 percent of the total population to an
estimated one-third of the total population by 2000. In actual
numbers of people, this means a growth from 8.5 million to

50 million people living in urban areas, an increase of nearly
600 percent. This growth is unavoidable unless a catastrophe

of major proportions occurs to curtail population growth,
Government policies and prograras can however influence where
this urban population will be located, i.e., whether it will center
in a few major metropolitan areas or be spread over a number of
small cities serving regional areas, The Mission believes the
latter is the preierable course and while no formal Government
policy has been announced, Government officials with whom the
Mission has discussed the Rural Industries Study have incicated
they also favor this approach.



g

AMNEX C
Page 9 of 9

e. The Role of Women

On the directly beneficial aspects of electrification, women should
also share. A great majority of power connections are {or house-
holds, where availability of lighting should lead not only to a
perception of self improvement for women whose families have
electricity, but also should contribute to a better sense of secuzity
as households and villages are better lit., On the energy side, as
households are able to afiord appliances, these become a principal
means for improving the standards of living of women. On employ-
ment, the potential for local handicraits development should be a
particular benefit for women. Finally, the availability cf lighting
for education both at the home and in the villages, as well as the
potential for better health care and preveative sanitary protection,
are all benefits which impact first upon women.

It is expected therefore that as the PBS systems grow, the benefits
and participation of women in the group will tend to reinforce each
other s» that whether it is employment, household conveniences,
better security, self education or improvement, better lighting,
whichever of these alone or together, women should be immediate
beneficiaries. The results could not help but improve their status

and role within the community, particularly as the next generation
matures.

Tn the realization o higher farm irpcomes, women and men wii., of
course, benefit equally from this project. Moreover, rural wcmen
could utilize part cf the incremental household earnings for izvest-
ments in further development cof cotiage industries, which provide
sustenance %0 many a rural household, and theredy further improve
their family's well-being. The opportunity for lesrning or improv-
ing the skills for such activities may be rrovided <hrouzh 2
campanion AID FY 1977 project for the Natiocnal Wemen's Develop-

ment Aca“emy which is specifically directed to develorment of

skills for rural women.
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Initial Environmental Examination

(Kept on file in USALD/Dacca)

ANNEX D



SN LT L B WRLIDT

A. ; FOR CQO )

1.

FAA Sec. 116, Can it be demon~ Yes, it can ba demanstratad
strated that contemplated assist-

anca will directly benefit the needy?

If not, has the Departmant of Stata

determined that this govermnment has

angaged in consistant pattern of

gross violations of intermationally

racognized human rights ?

FAA, Sec. 181 . Has it been deter- No, Department of Stata has
mined that the govemment of recip= not so determihk=d.
{ent country has failed to taka

adequate sta2ps to prevent narcotics

drugs and other controlled substancss

(2 s defined by the Comprehensive

Abuse Prevention and Control Act of

1970) produced or procassed, in whole

or in part, in such country, frem being

sold {llegally within the jurisdiction

of such countyy to .S, Government

personnel or their dependants, or

from entaring the U.S. unlawfully ?

FAA. Sec. 620(b). If assistance is Yes.

to Govarnment nas the Secretary of
State detarmincd that it is not cont-
rolled by the [ntemational Communist
movement ?

FAA.Sec. 620(c). If assistance is to No,
govermnment, is the government liabie

as debtor or unconditional gquarantor

on any debt to 2 U,S, citizen for

goods or servicas furnished or order-

ed whera(@a) such citizen has axhaust=-

ed availabla legal remedies and (b)

debt |s not denied cr contestad by

such govarnment ?



s.

10,

FAA.Sec.620(e). If assistance is
to a government, has it (including

government agencies or subdivisions)
taken any action which has the effact

of nationalizing expropriating, or

otherwise seizing ownership .or control
of property of U.S, citizens cr entities

beneficially owned by them without

ANNEX = E
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In 1972 the BDG natiocnalizad
five firms which were - fully

or partially owned by U.S.
entities. The BDG has
announced 2 compensation
policy and is taking steps

to discharge its obligations
tov-erd U.S, citizens and

taking steps to discharge its obligaticas entities.
toward such citizens or entitias ?
FAA Sec. 620(f); App.Sec 108. Is recip- a) No

fent country a Communist Countyy ? Will b) No
assistance be provided to the Democratic
Republic of Viemam (North Vietnam), South
Vietmam, Cambodia er Laos ?

FAA.Sec.620(i). Is recipient country

in anyway involved in (a) subversion

of, or military aggression against,

the United States or any country

receiving U.,S. assistance, or (b) the
planning of such subversion or aggression ?

FAA.Sec.820(1). Has the county

permitted, or failed to take adequate
measures to pravent, the damage or

destruction, by meb action, cf U.S.
property 7

No

No

FAA.Sec.620(1). If the country has
failed to institute the investment
guarantee program for the specific
risks of expropriation, i{ncanvert-
ibility or confiscation, has the AID
Administrator within the past year
considerad denying assistance to
such governmant for this raason ?

EAA.Sec.620(0). Fishermen's
Protective Act, Sec.5. If country
has seized, or imposed any penaity
or sanction against, any U .S,
fishing acivities in intemational
waters.

CPIC bilzterz] agreement
was signed January 15,1875,

Not applicabls.



Al

11.

12.

13.

a. has any deduction required by
Fishermen's Protective Act been
made ?

b. has complete denial of assist-
ance been considered by AID
Administrator ?

F Sec. 620(g):Apo.Sec. 504

(a) is the government of the
recipient countiy ia default on
interast or principal of any AID
loan to the country ? (b) Is country
in default exceeding one year on
{ntarest or principal on U.S. loan
under program for wnich App.Act
appropriate funds, unless debt
was earlier disputed or appropriate
staps taken to curs default 7

FAA Sec. 620(s).  What percentage
of country budgset is for military
expendituras ? How much of foreign
axchange regourcas spent on military
aquipment ? How much spent for the
purchasa of sophisticated weapons
systams ? (Consideration of thesa
points is to be coordinated with the
Sur=au for Program and Policy
Coordination, Regional Coordinators
and Military Assistance Staff (PPC/
RC).)

FAA Sec.620(t). Has the country
severed diploma tic ralations with

the United States ? If so, have
they been rasumed and have new
bilateral assistance agrzements
been negotiated and anterad ints
sinca such resumption ?

ANNEX - E
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a) Ne
b) No

Approximataly seven percent.
The Soviet Union has providad
a limited number of aircraft
for the BDG airforca. This
non=sophisticated 2quipment
vas purchased on credit at
2ducad pricas. The 3DC is
1ot diveriing cdevelocment
issistancs funds for milltary
ixpenditures.

No.
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14. FAA Sec.620(u) . What is the payment Nctin arrears,.
status of the country's U .N. ohligat-
fons ? If the country {s {n arrears,
were such arrearages taken into acenunt
by the AID Administrator in determining
the current AID Operational Year Budget 7

15. FAA Sec.620A, Has the country granted No
sanctuary from presecution to any
individual or group which has committed
an act of international terrorism ?

cemm— e m—— e o—

16. FAA, Sec.6G66, Does the country No
object, on the basis of race,religion,
national origin or sex, to the presence
of any offices or amployeas of the
U.S. there tc carry cut eccnomic davel=-
opment precgram under FAAZ? ’

17. FAA Sec.663. Has the country Ne — e e e e
deliversd or received nuclear

reprocessing <r enrichment equipment
materials cr technolcgy, without
specified arrangements on safeguards,
ate. 7

18, FAA Sec. 901. Has the country denied N¢
its citizens the right cr cpportunity
tc emigrata?
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FOR CO RY

1'

Revelcpment Assistance Ccuntry Criteria

a. FAA Sec.102(c), (d). Have criteria l. Yes

besn established, and taken into accou- 2. Yes
nt toc assess commitment and pregress 3. Yas
of ccuntry in affectively involving the 4, Yes
pocr in development, on such indexas 5. Yes
as : (1) small-farm labcr intansive '
agriculture, (2) raduc=d infant mertality,

(3) pepulaticn grewth, (4) equality of

income distribution and (5) unempl-yment.

b. FAA Sec.201(®)(S),(7) & (8):Sec, Incraasing focdgrain

208;211(2)(4), (7). Dascribe extent tc producticn is a major
which country is : objactive of the Bangla-
desh Flve Year Devalop-
(1) Making apprepriate effcrts to ment Plan (FYP). Included
‘increasa fced production and also {n the TYP are pre-
improve means cf fcod storage and grams fer storage and
distribution. distributicn <f fend.
(2) Creating a faverable climate for BLG pelicy encnurages
foreign and domestc private antarprise beth fcraign and demestic
and investment, private antarprise and

investment, and in
January, 1975 23 CPIC
bilateral agreement was
ccncluded. In additien,
the new Martial Law
Administaticn (since
Ncvember 7,13975) has
particularly emphasisad
the rele <f privata
anterprise, is lacking tc
the denaticrnalizatica 22
a numker <{ firms, and
has anncuncad 2 new
privats secter <risntad
investmant pclicy.



(3) Increasing the public’s role (n
the development process.

(4) (a) Allccating available budget-

(S)

ary rescurces tc development.

(b) Diverting such resourcas for
unnecessary expenditures and
intarvention in affairs of other
free and independent nations.

Making ecanomic, sccial,and
political reforms such as tax
cecllection improvements and
changes in land tenure
arrangements, and making
progress toward raspect for the
rule of law, freedcm of axprass-
ion and of the press and racog =
nizing the lmportance cf
individual freedem, initiztive,
and private enterprise.

ANNEX - E
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Implementaticn of Bangladesh's
development plans required.2
large public rcle in develop-
ment. Cocperatives are
enccuragad .by the Government,
directly invelving the pub’‘c

in a participation role, In
addition, the national rural
works program alsc requires

a high decree «f lccal decisicn-
making and participatien.

Ba ngladesh's budgetary resour=
ces are cverwhelmingly alloc-
ated tc ralief and develcpment
expenditurss.

Ba ngladesh's military axpendit-
ures are very low {n ahsolute .
and real terms. The level cf

cf defensa spending is not a
diversion of davalopment

funds.,

Ba ngladesh is predeominantiy a
natien of small farms, and
while a large prepoerticn of
these ara cultivated by
sharehclders and leasa farmers
as well as farmers whe both
own scme land anc lease cr
sharehold, the average area
per family is under 2 aczes

anc large holdings are the
axception. Accerdingly, land
tanure changes while nacassary
in the long term equity questicn,
are nct 23 critical an alement
for the develcpment of Ba ngla-
desh as for cther IDCs. On

the cther questicn. the new



(6)

()

(d)

Otherwisa rasponding te the
vital econcemic, pelitical, and
social ccncems cf its people,
and demonstrating 2 claar
detarmination to taka affective
saelf-help measuras.

FAA Sec.201(b),21l(a), Is the

country amoeng the 20 ccuntries
in which development assistancs
loans may be made in this fiscal
year, or among the <0 in which
develcpment assistance grants

ANNEX - E
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Martial Law Administration has
avidenced a concam fer sach

of these; this has haen mani-
fested through tighter public
administraticn ratumn of news-
papers to privata centrol, and
encouragement of privaia2 anter-
prise. Racognition cf the
importance of individual

freedcm and (nitiative algo
Appear to te marks of tha new
Government. Martial Law has
bean axtended to the country

in what appsars principally te

to be an sffcrt to clear up carry-
ouar przblems of corrupticn

and abusa of power, Respact
fcr the rule of law Ls stated as
underlying the currant measures,

The new Govermnment avideancas'
a concem for thase questicns
and has been taxking acuen <
improve tha public sarvica, tc
relaasa eccnomic activity from
canstaints fcrmerly (mpesed
by governmental intervention,
and to alleviate conditions of
the people threugh rural works
pregrams, focd fervwerk and
other salf-halp pregrams.

Yes .

(cther than for self-nelp preojects)

may e made 7

TAd Sec.ll3. Wil country be

furnished, in same fiscal year,
aither security suppcriing assis-

N¢



2.

gtena

Q.

tance or Middle Eas't peaca
funds ? If so, is assistanca

for pcpulation programs, humanit-
arian aid through intermaticnal

ANNEX - E
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organizations, or regional programs ?

Security Supporting Assistance Country

FAA Sec.502B. Has the countty No Program is in accordanca.

angagad in a consistant pattarx
of gross viclaticns of Internation=-
ally recognized human rights ?

Is Program in accordance with
policy of this Section ?

FAA Sec.S531 . Is the Assistance
to be furmnishad to a fiendly

country crganizaticn, or body-
aligible to receive 23sistance?

FAA Sec.6039. If commeoditier are
to be grantad so that sale proceeds

Nect applicab.

Nct applicabl

will accrue to the racipient country,

have Special Aczount (counterpart)
arrangements been made ?

App. Sec.ll3 Wil security
Assistancs be provided for
the purpese of aiding directly
the afforts of the government
of such country tc repress
the legitimate rights of the
population of such country

to the Universal Declaration
of Human Rights ?

Not applicable.



C. GENERAL CRITERIA FOR PROJECT.

L.

App. Unnumberad; FAA Sec. 653(b)

(a) Describe how Committees on
Apprupriations of Semate and House
have been or will be notified
concerning the project;

(b) Is assistance within (Operation=-
al Year Budget) country or interna-
tional organization allocation
reported to Congress (or not more
than $1 million over that figure
plus 10Z)?

FAA Sec. 611(a)(l). Prior to obli-
gation in excess of $100,000, will
there be (a) engineering, financial

-and other plans necessary to carry

out the assigtance aad (b) a reason-
ably firm estimate of the cost to
the U.S. of the assistance?

FAA Sec. 611(a)(2). 1If further
legislative action is required
within recipient country, what

1s bagsis for reasonable expecta-
tion that such actiom will be
completad in time to permit
crderly accomplishment of purpose
of the assistance?

FAA Sec. 611(b); Apo. Sec. 101

If for water or water-related

land resource comstructionm, has
project met the standards and
critaria as per Memorandum of

the President dated Sept. 5, 1973
(replaced Memorandum of May 15,
1992; see Fed. Regisgter, Vol. 38,
No. 174, Part IIIL, Sepct. 10, 1973)?

ANNEX E
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a) A Congressional Notification will be
prepared and filed prior to authorization

b) This funding requirement was not
included in the FY 78 OYB because

the exact amount and the timing were
not clarified untill bids wera received
from 0.S. contractors for the work.

a) Yes

b) fes

Not applicable

Not applicable



5.

FAA Sec. 6l1(e). If project is

capital assistance (e.g. con=--
struction), and all U.S. assais-
tance for it will exceed $1
million, has Mission Diractor
certified the country's
capability effectively to
maintain and utilize the project?

FAA Sec. 209, 619. As project
susceptible of execution as
part of regional or multi-
laterial project? 1If so why
is project not so executed?
Information and conclusion
whether assistance will
encourage regional develop-—
ment programs. Lf assistarce
is for newly independent
country, is it furnished through
multi-lateral organizations or
plans to the maximum extent
appropriate?

FAA Sec. 601(a); (and Sec. 201
(£) for development loans).
Information and conclusions
whether project will encourage
efforts of the country to:

(a) increase the flow of
international trade; (b)

fostar private initiative and
competion; (c) encourage
development and use of
cooperatives, credit unious,

and savings and loan associa-
tious; (d) discourage mono-
polistic practices; (e) improve
technical efficiency of industry,
agriculture and commerce; and

(£) strengthen free labor unions.

7

(ANNEX E. -
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Yes, certificata included ‘herein.:

No. However, the Asian Development Bank
is financing a companion project to
improve distribution facilities in the
Chittagong region and PDB management.

The project will support an expansion of
private industry and improve its technical
efficiency and productivity. Because some
of the power generated will be used in the
Rural Electrification Program, coops
should benefit substantially.
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8. FAA Sec. 501(b) . In“ormation and The plant will. undoubtadly lead to

conclusion on how project will follow on :r:d. :zpo,rtuniue: f::d
encourage U .S, private trade materials and equipmant supply
and {nvestment akroad and Technical assiscance services.

encourage private U .S. particip~
ation in formign assistancea programs
(including use of privats trade
channels and the services of U.S.
private enterprise).

8. FAA Sec.6512 {b“ Sec.63‘5(hz . The hoat country contribution
Dascribe staps taksn to assure is almost 100 percant local
that, to the maximum extent currency. All contractor
possible, the country is contri- : servicas local cost will be
buting local currencies to meet pald with US ocwned TARA.

the cost of contractu.'l and
other services, and foreign
currencies ewned by the U,S,
are utilized to meet the cost
of contractual and other

services,
¥}, FAA Sec. 612(d) . Does the U.S, Neo.

own axcaess loreign cwrency and,
if so, what arrangements have
been made for its releasa ?

FUNCING CRITERIA FOR PRCTEST

1., Develcoment Assistance Project Criteria

a. FAA Sac.102(c): Sac.1lll:Sec.28la, Use of electric power for
Extent to which activity will (a) effect= pumping and increased
ively invoive the poor in development, procductivity shouwid result
by axtending agsass to aconemy at in chance for improvement
local lavel, increasing laber-intansive in incomes cf the rural
production, spreading invastment out poor, thereby helping to




from cities to small towns and rural
areas; and (b) help develop coopera-
tives, especially by technical assis-
tance, to assist rural and urbam poor
to help themselves toward better life,
and otherwise encourage democtatic
private and local governmental
institutions?

b. FAA Sec. 103, 1034, 104, 105,

106, 107. 1Is assistance being made
available: (include only applicable

paragraph —- e.g. a, b. etc. = which
correspands to source of funds used.
If more than one fund source is used
for pruvject, include relevant para-
graph for each fund source). (1)
(103) for agriculture, rural develop-
ment or nutrition; if so, extent

to which activity is specifically
designed to increase productivity

and income of rural poor; (103A)

if for agricultural regearch, is full
account taken of needs of small
farmers. (2) (106) Technical
assistance and energy developument.

c. FAA Sec. 110(a); Sec. 208(e).
Is the recipient country willing to
contribute funds to the project,
and in what manner has or will it
provide assurance that it will
provide at least 25% of the costs
of the program, project; or

" activity with respect to which
the assistance 1is to be furmished
(or has the latter cost-sharing
requirement been waived for a
"relatively least-developed"
country)?

%
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give them a basis for greater
participation in development,

including participation in the
development of and through cooperatives.
The urban poor will be helped by having
better and chesper power and to the
extent rural development takes place,
migration of the rural poor to the
cities may be reduced.

(1) Improved rural electric power will
increase the productivity of small
farmers and support increased small
industries and jobs.

(2) The project 1is completing an original
program to make full use of a renewable
energy resource (Karnaphuli River)

BDG will be providing for in excess
of 33 percent of the project- costs.



d. FAA Sec.l110(b), Will grant capital
assistance be disbursed for project over
more than 3 years? If so, has justifi-
cation satisfactory to Contress been
made, and efforts for cther financing?

e. FAA Sec.207; Sec.ll3. Extentto
which assistance reflects appropriate
emphasis on; (l) eacouraging develocp-
maent of democratic, economic, political,
. aad social institutions; (2) self-help in
meeting the country's {ood needs; (3)
improving availability of tzained worker-

power in the country; (4) programs designed
to meet the ccuntsy!s health needs; (5) other
important areas of economic, political, and

sccial developmaent, including industry;
free labor unicns, cccperatives, ard
Volintary Agencies; transportation

and comurnunicaticn; planning and public
administration; urban development, and
modernizaticn of existing laws; or (6)
integrating wemen into the recipient
countsy's naticnal economy.

{. FAA Sec. 231(b). Describe extent

to which program recognizes the pazrti-
cular needs, desires, and capacities of
the people ci the country; utilizes the
countTy’s intellectuil rescurces to
encourage institutional development; azd
supports civic educadcn and training in
skills requized for effective parxcipatica
in gover=men:al and political precesses
Essential to seli-goverament,

ANNEX E
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Not applicablee — o . . :

The project directly contributes to
the country’!s self-help efforts
increase focodgrain producticn and
meet its cwn focd needs, Although
it is not specifically directed to
training of manpower or davelopment
of the institutions undar (1) whataver
rural income increase results from
the project should assist in develcp-
ment or. support cf a rural standard
of living; in augrmanted incomes liea
the greater pctantial for eanccuraging
such institutions. Similarly, health
and increased rolas for women,
although not specifically addressed
by the project, should benefit from
any incresase in rural incsma and
living standazds, For the items
under (5), development of heavy
induscry can be expected to
result from tha success of this
project; the cther items under (4),
are not sufficiently related t= the
project objectives to include ccrmment.

The project is specifically targeted
to the basic rural developmen:c and
foodgrain production needs of the
country through the Rural Electri-~
fication Project. The accomplishment
of the objectives of the project may
result in increased cooperative
activity and greater participation
by the poorer and rural population,
thus involving greater participation
in basic self -govermment cype

‘activities and development of

institutions.
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§: FAA Sec.201(b)(2)-(4) and -8
Sec. 201(e): Sec.21l(a) (1)-(3) and
={8). Does the activity give reason-

" able promise of contribution to the

developmaent: of economic resour-
ces, or to the increase of productive
capacities and self-sustaining

7y
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The project supports increased
agricultural production through
electrification and indirectly to
other aspects of rural developmant.
It is related to and consistent
with other projects, contributes to
long range goals. The PP documents
the project's economic and technical

economic growth; or of educational soundness.
or cther institutions directed

toward social progress? ls it

related to and consistent with

other development activities, and

will it contribute to realizable

long-range objectives? And does

project paper provide information

and conclusion on an actHivity's

economic and technical soundness?

h. FAA Sec.201(b)(6); Sec.211(a)(5),

(8). Information and conclusiocn

on possible effects of the assistance an'
U. S. economy, with special reference
to areas of substantial labor surplus,
and extent to which U.S. commodities
and assistance are furnished in a
manner coansistent with improving

or safeguarding the U.S. balance-
of-payments position.

Approximately 80%_af the_project
expenditures will accrue -to US
suppliers of industrial equip-
men~ ~—-

—_———

STANDARD ITEM CHECKLIST

D. Procurement

1.

FAA Sec.602. Are there arTange- Yes.

———— s e - Sem e rmbas =

ments to permit U.S. small business
to participate equitably in the fur-
nishing of goods anc services
financed?

FAA Sec.b604(a). Will commodity Yes.,

procurement: be financed from the
U.S. except as otherwise deter-
mined by the President cr under
delegation from him?
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3..FAA Sec.604(d). If the cooperating

4.

ANNEX E
‘Page 150£17

‘Tes, agreement will 3¢

country discriminates against U.S. provide.
marine insurance companies, will

agreement require that marins

insurance be placed in the U. S.

on commodities financed?

FAA Sec, 604(e). If offshoze procurs- Not Applicabls,

ment of agricultural commodity or
proeduct is to be financed, is thare
provisica against such procurement
when the domestic price of such
commaodity is less than parity?

FAA Sec.508(e). Will U.35., Coveraa Yas,

ment axcess personal property be
utilized wherever practicable in liau
of the procurement of new items?

MMA Sec. 301(b), (a). Compliancs Project Agreement will

with requirement that at least 30 so provide,
percent of the gross tonnage cf

commodities (computad separately

for dry bulk carriers, dry cargc linars

and tankers) financed shall be trarcs-

ported on privately owned U.S. flag

commaercial vessels to the axtent

that such vesaels are available at

iair and reascnable rates,

FAA Sec.62l. If technical assistancs Yas.

is financed, will such assistanca be Not Applicabie.
furnished tc the fullest extent practicabia

as gcods and profassional and othez

sarvices from privats enterprise on »

coatract basis? If the facilities of other

Federzal agencies will be utilized are

they particularly suitable, not ccmpati-

tive with private anterprise, and rmade

available withcut undue interfarencs

with dcrmestic programs?


http:facilit.es
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B,

(o

8. Intarnsticnal Air Transport Fair

Compbetitive Practices Act, 1974

If air tTansportation of persons or property
is financed on grant basis, will provision
be made that U, S, flag carriers will be
utilized to the extent such service is
available?

Construction

1.

FAA Sec.601l(d). If a capital (2.g.,

construction) project, are engineering
and professional services of U.S. firms
and their affiliates to be used tc the
maximun extent consistant with the
naticnal interest?

FAA Sec.6ll(c). If contracts for

construction are tc be financed, will
they be let on a competitive basis to
maximum extent practicable?

FAA Sec.620(k). If for constructien

of productive enterprise, will aggregate
value of assistance to be furnished by
the U.S. not exceed $100 miliion?

Qther Restrictcas

1.

Faa Sec. 201(d). If develupmeont

lcan is interest rate at least 2% per anaum
during grace period and at lezst 3% per
anoum thereafter?

FAA Sec.30l(d). If fund is established
sclely by U.S. ccntributions and admin.
istered by an intermaticmal organiza-
tion does Comptroller General hava
audit rights?

FAA Sec,620(h). Dc arrangements

precluda promoting or assisting the
fcreign aid projects or activites of

" communist-Bloc countries, courtry

to the best interests of the U.S. ?
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Yes,

Yes.

Yeas.

Aggregate valus of U.S.
assistanca will not exceed
$100 milliom.. ‘

Net Applicable.

?es.




4. FAA Sec.636(i). ls financing not

permitted to be.used, withcut waiver,
f{or purchase, long-term lease, or
axchangs of mctor vehicle manufactured
outside the U.S. or guaranty cf such
transaction? '

S. Will arrangements praclude use

cf ﬁnandng:

a. FAA Sec.ll4: tc pay for perfor-
mance of abortdons or to motivate or
coercs perscns to pracrice abortons?

b, FAA Sec.620(a). to cormpensate
owners for exprcpriated nationalized

preperty?

c. FAA Sec.66Q. tc finance police
training or other law enfcrcement
assistance, except for narcotics
programs?

d. FAA Sec.662., for Cla activities?

e. App. Sec,103. tc pay pensicus,
etc., icr military perscanel?

f{. Apvp. Sec.l05, to pay U.S.
assassr.ants?

g. Apo.Sec.l06, tc carry out
provisions 3f FAA Secticns 209(d)
and 251 (h) (tzansfer tc multilateral
organization fcr landing).

h. Apo. Sec. 3Gl. toc be used for
publicity or propaganda purpoese
within [, S. nct authcrizad by
Ccngress?
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Such is nct/permitted.

Yeas..

" . s et | T ——

Yas. _____ _ . _

Yes,_

Yas

Yes, ___ . _ _ __

Yes, _ _.

Yes;-.. ——

Yes., _ ______ _.
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BANGLADESH POWER DEVELOPMENT BOARD (BPDB)*.

Baclegzound

BPDB was established in 1972 by Presidential
Order No. 59, which constituted a Water Davelopment
Board and a Power Development Boari to replacea the East
Pakistan Water and Power Development Authority (EPWAPDA).
BPDB i3 a statutory corporata body which functions under
the close supervision and control of the Ministry of
Power, Flood Contxoul and Water Rescurces. '

An organization chart for BPDB 1is showm in
Appendix 5. The board consists of a Chairman and four
other members, with all appointments being made by the
Goverrment; the period, terms and conditions of appoint-
ment, functions and other powers of BPDB are detarmined
by the Govermment. Foreign loans and assistances can be
obtained by BPDB with the sanction of tha Government,
but although BPDB is owned by the Govermment, the latter
has, in the past, had no direct equity investment, and
all funds invested by the Goverrment in BPDB have been
treated as interest bearing loans. The Goverrment pres-
cribes the manner in which the accounts and financial
records of BPDB are maintained and supervises the audit
of BPDB accounts. The annual budget of BFDB has to be
subtmitted to the Goverrment each year for approval and
allocation of funds

BPDB Power Svstem Operations

BPDB i8 respousible for the generation, transmis~
sion and distribution of power timroughout Bangladesh; there
are nao other private or public utilities engaged in com-
mercial generation or sale of electricity. The power
system has in the past been beset with a number of serious
problems which have led to the unreliable supply of power
to all sectors of the Bangladesh econcmy, and have contri-
butad to BPDB's unsatisfactory financial cperations. While
certain specific improvements have been achieved over the
past two years, and system failures have been substantially
reduced in the East Zone, the complete rehabilitation of
the power system, together with substantive improvements
in BPDB's organization and cperational policies are neces-
sary to achieve reliable power supplies in Bangladesh.

* Extracts from ADB Appraisal Report - Ncvernber 1977
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Over the past three years, BPDB have been assisted
in its operations by a small team of power System experts
provided by the Canadian Internmational Development Agency
(CIDA), who have provided technical support, and assistance
in setting up training programs, The Mission has been advised
by CIDA that it proposes to carry out an overall review of
the experts' program in early 1978, in order to determine
the appropriate scope and extent of further tachnical support
for BFDB. The Bank has been invited to assign staff to par-
ticipate in the CIDA review. .

A summary of the major problems assccilated with
the operations of the power system, which have been noted
by the Mission is as follows:

(a) Power System Maintenance. Although BPDB
has had difficulty in obtaining sufficient and

timely foreign exchange allocations for procurement
of spare parts, many of the problems relating to
lack of maintenance are attributable to lack of fore
ward planning and maintensnce policies. The Energy
Consultants have stressed that poor system mainte-
nance and inadequate number of trained personnel at
all levels of BPDB, constitute the major conntraint
to efficient operation of the power system. Rehabi-
litation of the power system, with particular regard
to generation and distribution, is given overall
priority amongst the investment recommendations
made for the power sector.

" (b) Iraining. BPDB acknowledges the import-
ance of the training aspects of its operations, and
a separate training directorate is responsible for
the preparation and supervision of all BPDB's train-
ing programs. Five centers have been established for
basic and refresher training for both engineering and
financial staff, and the training programs have been
assisted by a number of foreign agencies, dotably CIDA
UNDP and the USSR, BPDB suffer a continuous loss
of trained staff both to the private sector and over-
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seas, and there is clear need for conalderably grsater
use of the existing training centars which are well
equipped but under utilized. In discussions with the
Mission, representatives of CIDA and UNDP indicated
that their respective organizations proposed to com-
tinue assistance to BPDB in the fields of training
and general technical support.

(c) System lLosses. Power system energy losses
for the past few years have approximated 35 per cent,
comprising an estimated 18 per cent of technical
system losses, and the balance (about 17 per cent)
unaccounted for, and reasonable attributable to
unbillaed energy counsumption and theft.

The Energy Consultants have estimated that a sube-
stantial portion of the technical system losses
could be saved by installation of capacitors to
achieve power factor cor:ectionv-/ In April 1977,
BPDB initiated an urgent program of discoumection
af i1llegal power supplies and other measuras which
may reasonably ?e expected to cut system losses
aignificantly,l and the proposed power system re-
habilitation cmsultants will conduct a study to
determine the extent of power factor correction
necessary for the system.3/ BPDB have undertaken
to reduce overall syzfem losses to a level of 20
per cent by 1980/81.%

(d) Protection and Relaving. Uantil 1975,
BPDB had no Relay and Protection Department in its

organization, a function which is essential for
guccessful technical operaticm of any power utility,
and for protectiocn of major items of equipment from
damage by transient system faults. In recent months,
with the assistance of the CIDA technical assistance
team, a relay and protection division was creatad,
but with the subsequent departure of the CIDA expert
concerned, the division dwindled to only one engineer.
The department has no premises, vehicles or testing
laboratory, and only limited testing equipment. The

1/ A pcor 'power factor' causes hich current flew in

power lines, overheatinc and consequent system: losses.
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Bank has been advised by CIDA that subject to ths
findings of thefr overall review of technical assistancs
to BPDB, they would be prepared to include the further
services of a relay and protection engineer in a new
package of technical support, to strengthen the relay
and protection aspects of BPDB operations. BFPDB have
undertaken to actively davelop this aspect of its
organization, and provide appropriate personnel, pre-
mises, vehicles and equipment3/, and to keep the

Bank informed of its progress in this regard chrough

ics qunrterly progress reports.

(e) Utilization of the Hydro Resources. The
aexisting 60 MW hydropower station (Kaptai) has been

operated at only about 45 per cent of its capabilicty,
partially because of over-use of thermal stations,

and partially because the Kaptal reservoir level has
consistently been maintained below its degigned capa~-
city. As a result of the Energy Study reccmmendations,
BPDBE has made some headway in cptimizing hydro gane-
ration, and the completion in 1978 of a system control
center, which is presently under construction with
‘financial and technical assistance from CIDA, should
substantially improve the load despatching practices
of BPDB., The situation will further improve as tha
system load grows.

(f) Procurement Procedures. While improvements
in BPDB's procurement procedures have recantly been
implemented, these procedures remain cumbersome, and
the time lapse between & request for spare parts and
the placing of an order, is often very lengthy. Such
delays have contributed substantially to system out-
ages. Specific recommendations have been made by the
Management Expert, towards improving BPDB's procure-
ment procedures.
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A raliable power systam is essential for the reco-
very and development of all sectors in Bangladesh. Tha Missiom
is of the firm view that rehabilitation of the present power
system in Bangladesh, together with the implamentation of
ravised maintenance policies, must be a priority consider-
ation wich regard to any futures investments in the Bangla-
desh power sector. The power situation is particularly
serious in the West Zone of the country, where in the
fiist six months of 1977, in addition to local distribu-
tion outages, some 24 total system failures have occurrad,
together with some 60 partial grid failure. The Energy
Consultants have accorded the highest priority to reha~-
bilitation of the power system, ,over all other investments
proposed for the power sectur.i/

Organization, Management and Scaff

Since appraisal of the West Zonme Powar Project
in 1973, successive Bank Missions have witnessed the
gradual improvement of BPDB's institutional performance.
These improvements included the appointment of a full-
time Chairman as Chief Executive of BPDB (a post which
had been vacant for over one year), and the reorganiza-
tion of BFDB in early 1975, with the creation of regicmal
offices under Zonal Chief Engineers - a move which has
achieved scme degree of decentralization. Improvements
have taken place in BPDB's procurement procedures, and
the degree of autonomy of BPDB from the Government has
been gubstantially increased over the past two years, with
consequent improvement in labor discipline and control.

1/ Project preparatory assistance towards system
rehabilitation is included under the proposed
Project (see paras. 59-63),
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A Government committee was established in 1976
to carry out a detailed investigation of BPDB's operations
and to decermiye appropriate provisions for a Financial
Recovery Planl/to meet the Bank's requirements. The com-
mittee revealed a number of weaknessas in BPDB's operations
and consequently in April 1977, on Government directive,
BPDB instituted an urgent program of reforms and improve-
ments in several key areas. The program included measures
to strictly control expensas; correct inadequate billing
procedures; replace defective meters on an urgent basis;
remove unauthcorized connections and detect instances of
under-billing of consumers. A Vigilance and Discipline
Directorate was created to enforce staff discipline, and
severe disciplinary measures were instituted for employees
implicated in unauthorized use of electricity.
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Energy Generated (GWh) 1,322.1 1,444.3 1,571.8 | 1,628.0 1,661.0 1,669.0 1,731.0 1,859.0 1,994.0
Energy Losses (%) 3.2 34.5 34.7 32.0 28.0 24.0 20.0 20.0 20.0
Energy Sales (GWh) 831.4 946.9 1,024.9 } 1,107.0 1,196.0 1,291.0 1,385.0 1,487.0 1,595.0 ]
Average Taxiff/kWh(Tk) 0.36 0.47 0.47 0.47 0.47 0.58 0.68 0.86 0.93
Reyenueg
Electricity Sales 302.2 445.4 482.1 520.2 562.1 748.7 941.8 1,278.8 1,513.2
Other Ravenues 13,9 11,7 12,8 loi:z 2 jﬁ:ﬁ jﬁ mﬁ:i 30,3

Total Revenues —318.1 _ 43] —494,% 13,3 1.945.5
Expeppes
Generation:

Fuel 131.2 223.3 241.7 265.8 292.4 321.7 353.9 389.2 428.2

Othera —30.1 43,72 _30.3 _ 35,3 __60,9 __ 67,0 ___ 11

Totel 169.9 274.4 283.3 311.5 320 .o 414.8 456.2 501.9
Transmisaion 8.2 11.6 . l12.0 13.2 14.5 15.9 17.6 19.3 21,3
Distribucion 72.2 99.0 101.0 111.1 122.2 134.4 147.8 | 162.7 178.9
General & Administrative 9.9 14.2 15.3 lz;z 18.5 - 20.4 22.4 2.6 27.1
Deprecistion 1] 4,0 210,4 232, 231.1 28).9

Tocal Bpeness  TIO0 I —hibd | Thd NP R R I i
Net Incomes Befora : ’

Interest 11.1 (56.0)  (49.6) (76.6) (98.6) 5.6 1215.3 _3!!833 532.4
Interest 161,72 200,17 269.6 J44.1 __1488,2 2503 3 3.6 421.5%
Net Tncoms (oss)  _(1306) _(36.D) _(a.p)| C(20D Rs6d (i _Gsd 103 _llod
'!l‘%‘tﬁ Cost/Total Revanue

Retio 142 156 168 142 130 132 120 98 93
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Eprimated Ac Prol _ﬁ
Ag of 30 Jupe 1974715 1915716 6/71 8 1 \ ]
ASSETS
- Filxed Aysers
Crose Fixed Agsots in
Operacion 1,045.7 3,559.0 4,151.8] 4,831.8 5,438.4 &6,576.1 7,”?..¢ 8,034.5 8,874.9
Lesu: Accusulated Depr'n,_339,9 _453.8 _ 586,7| _‘241,3 _'915,3 1250 1.613.5
Net Fliued Asdets in .
Opexacion 705.8 3,105.2 3,565.1 4,090.5 4,523.1 5,450.4 5,912.2 6,419.0 6,975.5

Work-in-Progress 2,815,7 1.348,5 1,941,3) 2.621,2 3,227,8 4,%65,3 _35,060,0 _35,82).9 2664,2
Total Fixed Adsace 3.521,5 4,453,1 5.506,4 3, 7211.7  1,150,9 92.813.9 10,922,2 12,242.9 11.639,.1
Gurrept Angetg

Cashi 110.5 186.2 141.2 122.3 103.8 80.3 60.4 41.2 21.9

Accounts Receivables 206.2 195.7 173.6 170.4% 187.2 218.3 274.17 372.9 441.9

Loans and Advances 68.7 4.5 82.0 86.1 90.4 94.9 99.7 104.6 109.8

Inventorics 46.9 74 .4 97.1 78.6 96.8 130.9 151.8 124.7 159.9
Other Asscte 140,% 141.8 1 115.4 88,6 62.5 36,1 1901 10,6
Total Curranc Assets 372.8 672,6 633.8 572,8 566.8 586, 622.7 105.5 784.%
TOTAL ASSETS 4,004,3 3;126,3 8.342,2) 1.284,3 8,310,0 10,402,8 1),394.9 12,9, 14,523,8
LIARILYTIES AND EQUITY
Curyrene Liabilities:

Accounta Payabla 152.6 125.1 137.2 150.9 165.9 182.6 200.9 220.9 243.1

Accrucd Expenses 290.5 453.4 408.1 362.7 317.4 272.1 226.7 181.4 136.1

beferred Credica 110.0 123, 379.1 410.4 665.0 808,) 890.8 9 §00l8
Tucal Currcac Liobilfcles __553.1 _ 201,6 _ 924.4) __ 984.0 148.) ,263,0 J18.4 1,192, _980.0

Long-ferm Debt 3,874.7 3.004,9 6,147,2) A.122,5 4,946,5 6,556.9 1.489.2 8.514.! 9.615.3
TOTAL LIABILITIES 4,427.8 5,716,5 2,001,6] 5,111.5  6.,094,8 12.819.9 8,807,6° 9,706,6 10,595,%
Equity

Capital 3,323.1 3,659.8 4,265.7 4,660.4 5.09.6 5,572.2

Regierve & Suvplus 3331.5) 590,2 (929,40 (1,150 (1,436 682

Total Equity —mrn } —and] iR EHed ¢ G3-P SH-P 43P
TorAl LIABILITIES & EQUITYS.0%4.3 3.126.3 £,142.2] 1.,284.% @, M1.1 1n4an2 8 11,594.9 12,946.4 14,423 .8
Rotta:

Bebi/Equicy Ratto 100:0 100:0 100:0 65135 69:31 72:28 73:27 72:28
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As of 30 June 1975/76  1976/71  1977/78 1978/79  1979/80 _ 1980/81 1981/82 1982/n}
SOURCE
Het Profic (Loss) Befora
Interest (56.0) (49.6) (76.6) (98.6) 5.6 125.3 384.5 532.4
Add: Depreclation 113,9 132,9 __134.6 llg,% 210,4% 232,71 251.1 _283.9
Internal Gash Generation 57.9 83.3 78,0 i5. 216.0 358.0 641.6 816,31
Government Capltal Contri-
bution - - 378.5 336.7 605.9 394,17 434,2 422.6
Long-terms Borrowings .170,6 1,183.6 _ 98).4 876,54 1.669, 994,2 1.093.6 1.203.0
Total Sources | ,228,3 268,93 1 437.9 1,208,3 2,491.3 146, 2,169,4 2,496,9
APPLICATION i
Debt Service
Principal 30.4 53.3 56.5 57.4 59.2 61.9 68.4 i01.9
Interest 200,71 289,6 144.1 lﬂ!.i 231,35 3153,.6 265.2 _421.5
Totsl Debt Servica 231.1 342.9 270,6 245. 310.7 311.5 434, $23.4
Capital Expenditures 1,046.1 1,185.6 1,359.9 1,213.2 2,275.4 1,389.0 1,527.8 1,680,7
Increase (Decraasa) in
Horking Capitel {(48.1) IZQQ,Q) (122,6) _(Q170,3) {94,6) (19,6) 207,90 292.8
Tocal Application E!22ﬂ;5 l!268!g ée“l:ﬂ ll288!; W Lllé6!2 zl!gg!g 2!426!2
RATIO0S: )
Debt Service Ratio (times) 0.25 0.24 0.39 0.31 0.69 0.93 1.48 1.56
Self-Financing Ratio(X) 0 0 0 0 0 0 13.5 17.4
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THE POWER SECTOR *

A. Development of the Power Svstem

Bangladesh is divided into two separata (East
and West) zones by the Ganges~Brahmaputra river complex,
and no electxrical interconnection exists between the
two zones.l/ The East Zome contains the two primary
centers of commerce and industry in Bangladesh: Daceca,
the capital city, and Chittagong, the cowmtry's major
port.

In 1947, the installed capacity in Bangladesh
(then East Pakistan) was about 21 MW, of which 12.5 MW
was industrial in-house generation, and the balance owned
by private utilities or cooperatives. From 1947 until
1960, little investment was made in the expansion of
power facilities, although small steam generators were
installed at Siddhirzanj in the East Zone and Goalpara
and Bheramara in the West Zone. In 1960, the Govermment
Electricity Directorate was merged with the East Pakistan
Water and Power Development Authority (EPWAPDA) after
formation of the latter in 1959, and more systematic deve=-
lopment of electric power supply in the country commenced.

Major expansion of the pcwer system took place
between 1965 and 1970. A power markat study carried out
in 1962/63 had projected that the peak load in the country
would increase to 500 MW by 1970. As a result, an urgent
program was initiated to provide generation to meet this
demand. It was further assumed that the East and West
zones would be electrically interconnected across the

1/ The Ganges and Brahmaputra (Jamuna) rivers join in

Bangladesh to form the Padma River (see
map, page (iii).

* Asian Development Bank, Appraisal of the Chittagong Power
Distribution Project, November 1977.
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Table 1: Ingtalled & Available Cgpacities of Major Power

Stations
Units Year Capacity, MW ,
Station No. Type Inst'd Fuel Inst'd Avgilabl
1. Installed Capacity=-

East Zome
Kaptai 2 Hydro 1962 90 90
Ashugan] 2 Steam 1970/71 Nat. Gas 144 143
Siddhirganj 3 Steam 1958/59 Fuel 0il 30 17
Siddhirganj 1 Steam 1970 Nat. Gas 50 50
Ghorasal 2 Staam 1974 Nat. Gas 110 110
Shahjibazar 3 Gas Turbine 1968/69 Nat. Gas 44 30
Shahjibazar 4 Gas Turbine 1968/69 Nat. Gas 64 39
Chittagong 2 Gas Turbine 1967 Diesel 011 13 8
Serviceable diesel

capacity, approx. 14 -1

Sub-total (East Zone) 559 492

2. West Zone

Goalpara 4 Steam 1959/60 Fuel 0il 16 9
Goalpara 3 Gas Turbine 1967/69 Naptha 32 14
Khulna 1 Steam 1971/72 Fuel 0il 60 60
Bheramara 2 Steam 1954/55 Fuel 01l 8 3
Bheramara 2 Gas Turbine 1976 Fuel 01l 40 40
Serviceable diesel

capacity, approx. 22 39

Sub-total (West Zone) 208 156

TOTAL INSTALLED 767 648
Under Construction
Kaptai 1 Hydxo - 50
Chittagong 1 Steam Fuel 0il 60
Khulna 1 Steam Fuel 0il 110
Sub=total (Under Construction) 220

a/ Available capacity assumes all major units serviceable
and takes account of generatorde-rated output.
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Jamuna River by 1970, and on the basis of these consider-
ations, relatively large generator unit sizes of 50-60 M4
were installed in both zones. By the end of 1970, how=-
ever, power demand had increased to only 213 MW, while
370 MW of installed capacity had been commissioned.

Annual generation of energy had reached only 1,128 GWh,

in contrast with the projected 2,500 GWh. Further, the
schedule for construction of the electric interconnection
between the East and West zones was postponed indefinitaly
because of its high estimated cost of comstruction.

Investment decisions taken during the 1965-70
period, therefore, have contributed to many of the finan-
cial and technical problems experienced in the operations
of the Bangladesh power system. There has been sharp
imbalance between generation over-capacity and inadequats
distribution capacity in the system, and with the absence
of the interconnector there is a shortage of firm genera-
tion capacity in the West Zome, while there is over-capa-
city in the East Zone. The 50-60 MW units selected for
the system have proved tco large for the relatively small
individual power systems of the East and West Zones of
Bangladesh, resulting in operational difficulties and
expensive inefficiency of generation. (In order to
achieve relisble operation of a power system, no indivi-
dual unit should normally exceed 20 per cent of the systam
load.)

Extensive damage and losses weres sustained in
1971 to installed electrical equipment and stores inven-
tory, and civil and labor disturbances in 1972 and 1973
contributed to an almost total lack of maintenance; the
. system deterioratad badly. Whille about 15 per cent annual
rate of power growth had been sustained between 1960-70,
the pre-1971 peak demand of 225 MW was not achleved again
until September 1973. The primary installations damaged
during the events of 1971, however, have now been sub-
stantially restored,

The total installed gemeration capacity cwned by
BPDB in mid=1977 was ‘767 MW, of which 54 per cent is fuellad
by natural gas, 34 per cent by imported oil a7d the remain-
ing 12 per cent by hydroelsctric generation.i
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Present availabla capacity for bulk generation, assuming
all major units serviceable, and taking into account the
deratad output of older generators, is approximately 648
Mi, of which 492 M4 is located in the East Zone of the
count:y With the exception of a oumber of rural diesel
sets, the East Zone generation facilities are intercon-
nncted through a 132 kV transmission grid with all major
load centers including the Project ares.

Maximm demand in Bangladesh by September 1977
was 324 MW, of which 253 MW or 73 per cent was in the
East chel} and of this, 67 MW or about 21 per cent was
in the Chittagoug area (the Project area). Total energy
generated in fiscal year 1976/77 was 1,572 GWh. By mid-
1977, the overall power system included scme 928 miles
of :ransmission lines, and 8,744 miles of sub-transmission
and distrib tion lines. Approximately 316 of Bangladesh's
422 thanas2/ were served by electricity and just over 2
per cent of the 64,493 villages in Bangladesh electri.ied.
Per capita generation of Bangladesh in 1976/77 was 19.4 kWh.
Some 1,280 electrified pumps and tubewells were in operstion,
and the total number of consumers served by BPDB had r:a:hed
328,000. Industrial consumption of power accounte: for 70
per cent of energy sales in 1976/77.

The first Bangladesh Five-Year Plan was launched
in November 1973. However, in view of a number o: imple=-
mentation difficulties and delays, the targets of the
Five-Year Plan were modified, and the Plan superseded by
a Three-Year 'Hard-Core Prcgram (1975-78). In the context
of the power systam, priori:y is awardec by both Plans to

rha ramnlaedan A8 &L -
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B. Bangladesh Energy Sggdyij

A major UNDP-financed Energy Study (for which
the Bank was Executing Agency) was undertaken in Bangla-
desh in 1975/76 by a consortium of foreign consultants2/
in cooperation with the Govermment of Bangladesh. The
study, which was completed in September 1976 was aimed
specifically at assisting the Govermment in formulating
an overall energy policy for Bangladesh. The major
objectives of the study were: (i) to assess the pros=-
pects of utilizing natural gas for meeting internal needs
of energy and fertilizers, and to determine the foreign
exchange earning potential of natural gas; (ii) to analyze
various interrelated energy=-supply project alternatives
and determine their relevance and priority for implement-~
ation up tc the end of the century;and (iil) to recommend
an immediate investment program for energy related projects
in the period up to 1985,

The Energy Study has concluded that to sustain
the projected growth in per capita incomes of about 1.85
per cent per annum over the next 25 years, the presently
available (known) resexrves of gas will be needed to meet
internal requirements of energy and fertilizer, and exports
of gas or its derivatives will tharefore be restricted to
that of fartilizers, only if the intermal fertilizer demand
lags and a short-term surplus 13 created. Liquification
of natural gas for export, or altermatively production of
methanol is not recommended for immediate implementaticn.
The Study rscommends early construction of further gas
transmission pipelines, and ewmphasis 1is piaced on rapid
expansion of gas distribution facilities to minimize imports

~

Document R94=75 approved Nctober 1974

Montreal Engineering, Canada; Meta Systems, USA;
Snamprogetti Spa, Italy and Carlo Lotti Associates,
Italy.

N [
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of fuel o0il,and to conserve electricity which is a less
efficient use of energy. An investment program for the
period up to 1985 has been recommended, and recommendations
have been made for additional investigations and studies on
which to base future investment decisions. The need to
rationalize energy pricing policies is emphasized, with the
objective of recoverinf economic costs of energy supply
from various sources.l

While the major investment recommendations con=-
centrate on the early develnpment of Bangladesh's natural
gas resources, the Energy Study included a natiouwide power
market survey, and makes recommendaticns for bot: medium
and long=-term investments to provide for systematic deve=-
lopment of the power system; of these, a number of specific
recommendations are of major importance to BPDB in terms of
achieving improvement in the operations and efficilency of
the power system in the near term, without major investments.
The findings of the E7e:gy Study related to the power sector
are discussed below.2

On completion of the Energy Study, two Government
comuilttees were appointed; the first to review the Study,
and make specific recommendations for implementation of its
findings, and the second to continucusly review and update
the Study in the light of Bangladesh's economic develop-
ment and intarmational energy pricing. A follow=-up report
was prepared by the former committee in August 1977, which
supports implementation of all the major recommendations of
the Study, but goes further to recommend that recovery of
coal deposits in Bangladesh and develcpment of nuclear

1/ A suomary of the major recommendatians of the
Energy Study 1s contained in Appendix 1.

2/ Power Market Projections (paras, 18-23)

Power Expansion Program (paras. 24~27)
BPDB Power Systam Operations (paras. 38-41)


http:below.21

ANNEX G
Page 8 of 13

powerlj(inveatmnnta not recommended by the Study prior to
1990) should receive further early feasibility studies.
The Project proposed for Bank financing falls clearly
within the priority investments approved by the Goverrment
for the power sector. '

C. Rural Electrification

Since 1975, BPDB has embarked on an extensive
program of rural electrification within Bangladesh, in
compliance with the 1972 Constitution of Bangladesh which,
as a national policy, provides for the acceleratad elect-
rification of the villages and thanas of the country.
During 1975 and 1976 with the assistance of external aid,
principally from Yugoslavia and USSR, BPDB completed a
total of over 700 miles of transmission and sub=-transmis-
sion lines, which have served to connect some relatively
large outlying communities to the nationmal grid (e. g.
Mymensingh, Chandpur) and have also connected some 18
isolated diesel power systems to the main grid, allowing
~. @ diesel generators to be retired or relocated. While
the economics of rural electrification have not been
advantagecus to BPDB, the successful cecmpletion to date
of this major construction program is to the credit of
BPDB, and lends support to thelr ability to successfully
undertake the Chittagong Distribution Project.

The Govermnment advised the Mission that nego-
tiations for a loan of $50 million from USAID are in amn
advanced stage for a major project to continue expansion
of rural electrification. In preparation for this project,
the Govermment. has made arrangements for the creation of
a semi-autoncmous organizatiom, the Ruxral Electrification
Board, to be responsible for all aspects of existing and
future rural electrification, including construction,
oper: ~ion and maintenance. The Rural Electrification

1/ See para.27

it



ANNEX G

Page 9 of 13

Board will operats administratively in parallel with
BPDB, will taka over BPDB's existing rural electri-
fication assets, and will thersafter purchase bulk
power from BPDB for rural distribution. Rural Electric
Cooperatives will be set up throughout the country to
be administered by the Rural Electrification Box: J;
these consumer-owned entiti:: will purchase power from
the Rural Electrificatirn Board and will be responsible
for distribution among cooperative members. The Mission
considers that the handing over of rural distribution
responsibilitias to the Rural Electrification Board is
a degirable step, and will make BPDB a wore manageable
organization. Formal implementation of the Rural Elect-
rification Board, which is a provision of BFDB's Finan-
cial Recovery Plan, is anticipatad late in 1977, and it
is a further provision of the Plan that all future in-
vestment:. in rural electrification shall be on a grant
basis.

D. Power Markst Projections

Power market projections in Bangladesh have
previocusly been based on extrapolatiocm of historical
trends, adjusted to take account of specific develop-
ment projects in various sectors. The power market
survey carried ocut by the Energy Consultants in 1975
has concluded that the growth of power demand in Bangla-
desh will follow one of three alternative projections
('low scenarioc', 'mid-scenario' or 'high scenarioc 0,
with each of the three levels relating to a particular
rate of economic growth of the country.
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1/
Table 2: G of P nd (En Stuydy)™

(Per Cent
1974-1983 1984-1993 1994-2000

GDP__Powey GDP Power GDP Power

Low Scenario 2.9 5.7 4.9 7.3 3.9 6.8
M{d-Scenario 4.4 7.3 5.4 8.0 4,1 7.2
High Scenario 4.7 7.9 7.3 9.5 5.3 7.3

These projections were not developed from extra-
polation of past trends, but from a step-by-step estima-
tion of energy requirements in diff:vent sectors, taking
into account the average energy consumption requirements
per unit of production output of various manufacturing
processes. This step-by-step approach resulted in the
identification of the present inefficient use of energy
L. a number of major industries, which have been operating
considerably below capacity in recent years, It is noted
that when these industries reach higher levels of capacity
utilization, use of energy will become more efficient, and
this aspect has been recognized as an important factor
affecting projections Ior energy consumption.

The pre=-1971 power dewmand of 225 MW was regained
in 1973, and since that time load growth rates, while
erratic, have averaged 1l per cent anmually. Energy sales
growth in 1975/76 and 1976/77 was 14 per cent and 8.2 per
cent, respectively.

BPDB has advised the Mission that it propuses
to carry out a firther detailed power market study in
early 1978, for purposes of the detailed planning of
distribution network extensions, and in this regard has
already secured proposals from local consulting companies,

1/ Background and rationale for the Energy Consultants
projections are set out in Appendix 2, .Relevant
sections of the Energy Study final report are Part
2.3 and Appendix 1 Part 2, Chapter 6.

oV
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In the meantime, interim powar market projections up to
1981-82 have been preparsd by BPDB, which anticipate that
a growth rata for both energy sales and demand of 11 per:
cent will be sustained until 1982,

The Misslon has notad that certain major factors
are clearly imhibiting normal load growth in Bangladesh,
and have contributed to the erratic growth ratas. The
most significant.of these are the inadequate and unreliable
distribution facilities throughout the country, with con-
sequent high system losses, suppressed demand, and low
power delivery by virtue of low distribution voltages,
and also the poor overall cperational condition of the
power system, which has resultad in regular power inter-
ruptions and lengthy blackouts., With the ccmpletion of
the ongoing project for the rehabiliration and extension
of the Dacca distribution networkl/, and the implement-
ation of the proposed Project, the above distxribution
constraints should be considerably eased. Successful
rehabilitaciin of the power system, resulting from the
project preparatory technical assistance proposed under
the Project, will further provide considerably improved
continuity of supply, and foster power sales growth.

Taking into account tne BPFDB and Energy Consult-
ants' load growth projections, and the above contributory
factors, the Mission has concluded that as a conservative
estimate of BPDB's load growth, the 8 pexr cent load growth
maintained by BPDB in 1976/77 will be sustained until
1979/80 for both energy sales and dewmand, after which it
i3 assumed that the growth rate will decline to the 'mid-
scenario’' level of 7.3 per cent projectad by the Energy
Consulrnts. Historical load growth rates, and power
market prcjections on the above basis are shown in
Appendix 3.

1/ This UK assisted project commenced in lata

1975, and is scheduled for completion in 1981.
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E. Power Expansion Program

Alternatives for the longer term power expan-
sion program for Bangladesh have been studied in depth
by the Energy Consultants and BPDB have advised that
they propose to adopt the investment recommendations of
the Study. For the immediate future BFDB will complete
a number of ongoing projects which include an oil/natural
gas fired power station at Chittagong (60 MV) scheduled
for commissioning in 1981; an additional hydroelectric
generator under construction at Kaptai (50 MW), and a
large (110 MW) oil-fired steam unit being installed at
Khulna in the West Zone. The Energy Consultants have
recommended a third 20 MW¥ gas turbine for the West Zone
to meet the shortage of firm capacity, and negotiationa
are underway for German bilatewal aid to provide this
unit. Several extensions to the 132 kV grid are under
construction particularly in the West Zone, where the
presently isolated diesel power systems are being integ-
~ated with the main 132 kV grid. On completion of these
.acilities and on the assumption that the remaining power
facilities are restored - adequate operational capability,
BPDB's major generation aud high voltzge transmissiom
requirements will be satisfied until approximately 1984,

The Energy Consultants have recommended the
early construction of the inter-zone transmission inter-
connection across the Jamuna River. While natural gas
for power generation and hydroelectric rescurces are
available in the Eagst Zone, West Zone power facilities
must be operated on expensive imported fuel oil, thus
substantial savings in fuel o0il would be afforded if
elther an electricul intercomnection existed between
the two zones, or a gas pipeline was constructed to
supply the West Zone generating facilities. Both alter=-
natives pose formidable technical problems in terms of
crossing the Jamung River. The Energy Consultants have
carefully evaluated all possible altermatives, and have
concluded that an electrical interconnection consisting
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of a 230 kV double circuit transmission line should be
constructed across the river. This conclusion is in
conformity with the findings of a feasibility study for
the power crossing which was complatad in 1970, 1In
view of the substantial econcmic merit of the Project,

it is awarded the highest priority of new investments

for the power system. The Govermment advised the Mission
that negotiations are presently underway with the Govern-
ment of Abu Dhabi for financial assistance towards the
early updating of the feasibility study for the Project.

Certain investment possibilities wers found
unattractive by the Energy Consultants, on the basis of
prasent assumptions regarding fuel costs and the economic
growth of Bangladesh. Development of nuclear power before
the end of the century was not found econcmically attract-
ive over a wide range of assumptions; development of a
new hydroelectric project on the Sangu River was not
found economically attractive, and extension of the exist-
ing (Kaptal) hydroelectric station by addition of two
further units (Nos. 4 and 5) was found only marginally
viable in the mid=1990s, although it is notad that this
project would be more attractive if lcad growth in Chitta-
gong is more rapid than anticipated. Development of Bangla-
desh's known coal and peat deposits for power generatiom
was not found technically or economically viable on the
basis of presently available technology.

Although the development of nuclear power is
not recommended by the Energy Consultants, the Govermment
in September 1977, commissioned a French consulting com=
pany to carry out a fresh feasibility study for a nuclear
power station tentatively proposed for location in the
West Zone. No time frame for the advent of nuclear power
in Bangladesh has yet been proposed. The Government has
agreed to comsult with the Bank prior to making any major
additional investwment in generation in the power system._/

1/ Loan Agreement, Schedule 6, para. 8
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KARNAPHULI THIRD UNIT
(Supplementary Financing)

Project Description

The Project consists of the design, fabricatiom, civil
works construction, mechanical and electrical erection, testing
and commissioning of the Third Generator Unit ( 50 MW) at
the Karnaphuli Power House, located on the Karmaphuli River
at Kaptai, Chittagong Hill Tracts, in Bangladesh, and includes
the following activities:

Design and Engineering

Equipment and Materials Procurement
Shipping, Forwarding and Iasurance
Construction and Erection

Testing and Commissioning

Technical Assistance and Operations Training
Provision of Supporting Goods and Services

The Project shall be deemed to have been completed as
of the date when the Unit and its ancillary equipment have been
ingtalled, tested, commissioned and successfully run ''On Line"
at its rated capacity. The Project 1s expected to be completed
by October, 1980.

Financing for the Project will be provided by A.I.D. and
the Government of Bangladesh. In the case of A.I.D.,
eligible items or categories of expenditure shall be, except
as A.I.D. may otherwise agree hereafter in writing, goods
and services relating to the activities described above
The Government of Bangladesh shall provide the Taka
financing required for local materials, services and
Support costs as specified in the following Financing Plan
and Disbursement Schedule. *

* To be negotiated by USAID and made a part of the Agreement
prior to signature.
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PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
PART II
Bangladesh Karnaphuli Third GUnit
(Supplementary)

AID Loan 388-0018

Pursuant to Part I, Chapter 1, Section 106 of the Forsign
Agsistance Act of 1961, as amended, I hereby authorize a
locan ("Loan") to the Peoples' Republic of Bangladesh ¢the
"Cooperating Country”) of not to exceed seven million United
States Dollars ($7,000,000) (the "Authorized Amount”) to help
in financing certain foreign exchange and local currency
costs of goods and services requried for the Project as des-
cribed in the following paragraph.

The Project to be carried out with the resources of the
Government together with the resources provided herein shall.
be made available to the Bangladesh Power Development Board
or its Agent for the civil works construction, assembly,
placement and commissioning of the Third Generator Unit (50
MW) complete with control equipment, transformers and switch-
gear at the Rarnaphuli Power House, Raptai, Chittagong Hill
Tracts in Bangladesh, together with Engineering and other
technical services as appropriate.

I hereby authorize the initiation of negotiations and execu-
tion of the Project Agreement by the officer to whom such
authority has been delegated in accordance with A.I.D.
regulations and Delegations of Authority, subject to the
following essential terms and conditions:

1. Interest and Terms of Repayment:

Borrower shall repay the Loan to A.I.D. in United States
Dollars within forty (40) years from the date of the first
disbursement under the Loan, including a grace period not to
exceed ten (10) years. Borrower shall pay to A.I.D. in United
States Dollars on the disbursed balance of the Loan interest
at a rate of two percent (2%) per annum during the grace
period and three percent (3%) per annum thereafter.
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2. Source and Origin:

Unless otherwise agreed by A.I.D. in writing, goods
and services (including ocean shipping and marine insorance)
financed under the Loan shall have their source and origin
in countries which are included in Code 941 of the A.I.D.
Geographic Code Book. Marine insurance may be financed
under the Loan if it is obtained on a competitive basis and
any claims thereunder are payable in freely convertible:
currencies.

3. Other Terms and Conditions:

Prior to any disbursements or the issuance of commitment
documents, the Borrower shall furnish in form and substance
satisfactory to A.I.D.:

(a) An opinion of the Ministry of Law of Bangladesh
‘or other counsel acceptable to A.I.D. that the
Agreement or Amendment making available these
funds has been duly authorized or ratified by
and executed on behalf of the Government, and
that it constitutes a valid and legally binding
obligation of the Government;

(b) Such other terms and conditions as A.I.D. may
deem advisable.

Signature

Assistant Administrator
Bureau for Asia

Date
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DEPARTMENT OF STATE

AGENCY FOR INTERMATIONAL DEVELOPMENT
WASHINGTCLN, D.C. 20523

nov 1 7 1978

ACTION MEMORANDUM FOR THE AA/ASIA
FROM: ASIA/PD, Dennis J. Brenn

SUBJECT: Bangladesh - Karnaphuli Third Unit
AID Project No. 388-0018

Action Requested: To obtain your approval and authorization for the

FY 79 Karnaphuli Third Unit supplementary financing action, increas-

ing the existing AID Loan 388-W-007 from $2,500,000 to a new total of
$9,500,000. This proposal was reviewed and approved by the Asia Bu-

reau Project Assistance Committee on July 25, 1978,

Background: The goal of this project is to improve the quality of

life of the Bangladeshi people by improving electric pcwer availabil-
ity for both industrial and residential consumers in the Eastern Trans-
mission Grid. The timely installation of the third Karnaphuli generat-
ing unit is needed to stabilize power generation and deliveries in the
Chittagong and surrcunding rural areas, and will contribute towards
improved productivity and employment in the commercial sector as well
as accelerated private consumer socio-economic development. This hydro-
generator will increase the output of the Power Development Board and
allow it to shift its base loads to thermal plants and use Karnaphuli
as a more economic 'peaking'" generation unit as it was originally de-
signed.

The Kaptai multi-purpose dam and power station was originally financed
by AID with two of the three turbogenerators installed. The installa-
tion of this third unit will allow complete development of the exist-
ing power station and power from this facility will support the ADD's
Chittagong Area Distribution System project and the new AID-financed
Bangladesh Rural Electrification program. Power from this turbogenera-
tor will be obtained from a renewable energy source (Kaptai Drainage
Basin) and will mz2ke use of water now wasted over the dam's spillway
part of the year. The operation of this unit will generate net rower
sales revenues of Taka 54 million per year and save an estimated 335,900
barrels of imported fuel oil annually. It will also enable the PDB to
meet the currently unsatisfied 5 MW of private consumer demand in the
rural areas outside the Chittagong district.
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Technical Description: (See the attached "Advice of Program Change"
which was cleared as of November .3, 1978.)

Summary Conclusions: The Power Development Board has completed nego-
tiations with a U.S. firm (Vinnell Corporation) for the turnkey instal-
lation of the Karnaphuli Third Unit. A suitable mechanism has been
developed between the PDB and Vinnell for the disbursement of local cur=-
rency needed for the project and USAID/Dacca has requested the authoi-
zation of the AID funds needed to ~over the foreign exchange elements of
the turnkey contract. The supervisory consulting engineering service
contract has been sxtended and personnel are in place and ready to ini-
tiate construction. The majority of replacement equipment arrived in
country during the past three months and is available for assembly at
site,

The Project Ccmmittee has reviewed the technical, economic and financial
aspects of the revised project and, based on information provided by
USAID/Dacca, is satisfied that the necessary ingredients for successful
project implementation are accounted for. Upon authorizatiocn and obliga-~
tion of the funds requested herein, the Government of Bangladesh and the
USAID Mission will initiate actions leading to the completion and orera-
ticn of this facility.

Recommendaticn: That you approve an increase of $7,000,000 to the exist=—
ing AID Loan 388-W-007 by signing the attached authorization.

Attachments:
Tab A = Project Authorization, Parts I and II
Tab B - Advice of Program Change
Tab C - Project Paper
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DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON. D.C. 20523

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS
PART II

AMENDMENT

BANGLADESH Karnaphuli Third Unit
(Supplementary)
A.I.D. Projeet No. 388-(018

Pursuant to Par+ I, Chapter 1, Section 106 of the Foreign Assistance
Act of 1961, as amended, I hereby authorize an amendment t- the
existing loan (the '"Loan'") (A.I.D. Loan No. 388-W-007) to the Peoples'
Republic of Bangladesh (the "Cooperating Country') for the Karnaphuli
Third Unit Project (the "Project") to provide additional funds of

not to exceed Seven Million United States Dollars ($7,000,C00) (the
"Authorized Amount') to help ir financing certain foreign exchange
and local currency costs of goods and services required for the
Project as described in the following paragraph.

The Project to be carried out with the resources of the Cooperating
Country together with the resources provided herein shall be made
avallable to the Bangladesh Power Development Board or its Agent for
the civil works construction, assembly, placement and commissioning
of the Third Generator Unit (50 MW) complete with control equipment,
transformers and switchgear at the Karnaphuli Power House, Kaptai,
Chittagong Hill Tracts in Bangladesh, together with engineering and
other technical services as appropriate.

The installation of a 40 megawatt generating unit was originally
authorized in May, 1964 as A.I.D. Loan No. 391-H-081A at a level of
$3.8 Million. It was subsequently amended in June, 1967 to provide
an additional $1 Million to increase the generating capacity of the
unit to 50 megawatts. Construction was undertaken in 1969, but was
interrupted by the War of Liberation in Bangladesh and work was
suspended in March, 197%, by which time all fuads under the Loan had
been expended. The Project was reinstituted to complete constiuction
and upgrade deteriorated portions of the coriginal Project after a
new authorization was issued by A.I.D. in May, 197¢ as A.I.D. Loan
No. 388-W-007 at a level of $2.5 Million through July, 1978. The
Project level, including the $2.5 Million authorized previously and
the $7.0 Million authorized above, will be $9.5 Million through
September 30, 1980.
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I also hereby authorize the initiation of negotiations and execution
of amendments to the Project Agreement by the officer to whom such
authority has been delegated in accordance with A.I.D. regulations and
Delegations of Authority subject to the following essential terms and
major conditions:

1. Interest and Terms of Repayment

The Cooperating Country shall repay the Loan to A.I.D. in
United States Dollars within forty (40) years from the date of the
first disbursement under the Loan, including a grace period not to
exceed ten (10) years. The Cooperating Country shall pay to A.I.D.
in United States Dollars on the disbursed balance of the Loan interest
at a rate of {wo percent (27) per annum during the grace period and
three percent (3%) per annum thereafter on the outstanding disbursed
balance of the Loan and on any due and unpaid interest accrued thereon.

2. Other Terms and Conditions

Prior to any disbursements or the issuance of commitment
documents, the Borrower shall furnish in form and substance satis-
factory to A.I.D.:

(a) An opinion cf the Ministry of Law of Bangladesh or other
counsel acceptable to A.I.D. tnat the Agreement or Amendment making
available these funds has been duly authorized or ratified by and
executed on behalf of the Government, and that it constitutes a valid
and legally binding obligation of the Government;

(b) Such other terms and conditions as A.I.D. may deem
advisable.

In all other respects, the original Loan authorization dated May, 1976,
shall remain in full force and effect.

Clearance: Date Initial

Herbert E. Morris, GC/Asia (/j /7/75’

Dennis Brennan, Asia/PD il 17/28 o
Robert Halligan, Asia/DP e e
Priscilla Boughton, Asia/BIS /Iq{ﬁffZS

Bureau for Asia

(YU, 975

Date

GC/Asia:AdeGraffenried(.‘ép:11/17/78



