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DIRECTORS' REPORT

Directors' Report to the Shareholders including Audited Accounts for the
Financial Year 1996-97 at the 1st Annual General Meeting of Power Grid
Company of Bangladesh Ltd. (PGCB) held on 14 May, 1998.

Bismillahir Rahmanir Rahim
Esteemed Shareholders
As Salamu Alaikum,

On behalf of the Board of Directors and on my behalf | welcome you all to the 1st Annual General Meeting of Power
Grid Company of Bangladesh Ltd. On this august occasion | take pleasure to place before you, the brief account of
activities of the Company together with Audited Balance Sheet and Auditor's Report for the Financial Year 1996-97
for your kind consideration.

Esteemed Shareholders,

Power Grid Company was incorporated on 21 November, 1996. As per Company's Act, 1994, all the subscribers to
share capital are the first Directors of the Company. The Chairman, BPDB and the six Members of BPDB, applied as
sponsor Directors for incorporation to the Registrar of Joint Stock Companies and Firms. Thereafter, BPDB Board
approved formation of the initial Board of Directors comprising Chairman, BPDB and its six Members. BPDB also
decided that Chairman, BPDB and Project Manager, National Load Despatch Centre Project, BPDB would hold the
offices of the Chairman, PGCB Board of Directors and Secretary, PGCB respectively.

Esteemed Shareholders,

On behalf of PGCB, BPDB, which included all the Directors of PGCB, conducted the recruitment of the Managing
Director, Director (Technical) and Director (Finance) of the Company through open advertisement.

During the reporting period, three meetings of the Board of Directors were held to transact, among other things, the
following business :

I Authorising the Ambassador of Bangladesh in Philippines to sign the Project Agreement and Loan Agreement
of ADB's Ninth Power Project Loan No. 1505-BAN (SF) on behalf of PGCB.

i.  Changing name of one Director of PGCB Board of Directors.

iii. ~ Acceptance and approval of views of Ministry of Law, Justice and Parliamentary Affairs, obtained by ERD, on
Project and Subsidiary Loan Agreements of ADB's Ninth Power Project.

Esteemed Shareholders,

As you all know, the creation of Power Grid Company of Bangladesh Ltd. is the outcome of Power Sector Reform
Programme to achieve greater efficiency and cost effectiveness in transmission of power. Under the Power Sector
Reform Programme, generation of electricity has also been opened up to the private sector. One of the private
generation units with a capacity of 450 megawatt has been planned to be set up at Meghnaghat.

To evacuate power in future from Meghnaghat, a project called Comilla-Meghnaghat-Rampura and Meghnaghat-
Haripur 230 kV Transmission Line and National Load Despatch Centre (NLDC) had been planned by BPDB before
creation of the Company and the project has already been approved by ECNEC. The project comprises of two
components viz. (i) Comilla-Meghnaghat-Haripur and Turn-in of existing Haripur-Ghorasal 230 kV Transmission Line
at Rampura and (i) National Load Despatch Centre (NLDC). As per Project Proforma the total project cost of both the
components is Tk. 7618.32 million with foreign exchange involvement of Tk. 4843.62 million. The local currency will
be provided by the Government of Bangladesh at Debt-Equity ratio of 40:60. The foreign exchange part of transmission
line component will be financed by the Asian Development Bank (ADB) under 9th Power Project Loan No. 1505-BAN
(SF). National Load Despatch Centre is expected to be financed by the International Development Association (IDA).
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As per provision of Project Proforma, the responsibility for execution of the project has been vested in the Company
soon after its incorporation. The appointment of Managing Director and two other full time Directors was made at the
end of the fiscal year. Meanwhile the design work and preparation of Bidding Documents have been carried out by
BPDB with their appointed Consultants. Preparation of Bidding Documents was nearing completion during the
reporting period.

The project has been included in the Annual Development Programme (ADP) during the year. The Loan Agreement
for financing the foreign exchange part of transmission line component has been signed between Government of
Bangladesh and Asian Development Bank on 9 January, 1997.

Esteemed Shareholders,

The World Bank proposed that IDA's funding for National Load Despatch Centre would be made available as soon
as the Company becomes operational. In order to make the Company operational the World Bank suggested fortaking
overoftransmission assets and selected manpower from BPDB at the earliest. To help expedite the process of transfer
of transmission lines, the World Bank has appointed short-term local and foreign Consultants to make study and put
forward recommendations on employee related and organisational matters. The preliminary reports of Consultants
were submitted in later part of the fiscal year. The reports were found to be lacking in many respects, including
conceptual clarity of the Consultants, which are now being revised for improvement.

Inthe ADP for the period under report there was an allocation of Taka 150.00 million in local currency for the mentioned
project. BPDB arranged to release whole of the allocation from the Government and met expenditure to the tune of
Taka 3.54 million on Company's account with respect to its registration and payment of income tax obligation of the
Consultants engaged by BPDB for NLDC Project. The balance amount of Taka 146.46 million has subsequently been
transferred to the Company's bank account.

Esteemed Shareholders,

The process of establishment of a transmission company in the power sector was started during the year amidst many
hindrances.

The Board of Directors gratefully acknowledge the unflinching support, inspiration and unencumbered co-operation,
received from the esteemed shareholders of the Company.

I like to express my thanks to the officers and staff of the Company on behalf of the Board of Directors for their sincere
performance of duties for the development of the Company.

l'also like to express my sincere gratitude to Bangladesh Power Development Board; Ministry of Energy and Mineral
Resources; Economic Relations Division; Ministry of Finance; Ministry of Planning; other government departments;
Asian Development Bank and the World Bank and other development partners for their assistance, advice and
guidance.

I once again like to thank you for your kind presence in the first Annual General Meeting of the Company and seek
your support for kind consideration and adoption of the Audited accounts, Balance Sheet, Auditor's Report and the
Directors' Report for the Financial Year 1996-97.

In conclusion | pray to almighty Allah for continued success and prosperity of Power Grid Company of
Bangladesh Ltd.

On behalfof the Board of Directors

-

Nuruddin Mahmud Kamal
Chairman
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Auditors' Report

05 Mar, 1998
The Shareholders,
Power Grid company of Bangladesh Limited
Dhaka
Dear Sirs,
We have examined the annexed Balance Sheet of Power Grid Company of Banglades Limited, Dhaka as
at 30 June, 1997 together with accompanying notes thereto as prepared and produced to us by the

Company for our examination and we report that :

A) Tothe best of our knowledge and belief we have obtained all the information and explanations which
were necessary for the purpose of our audit.

B) In our opinion;
a) The Balance Sheet exhibits a true and fair view of the state of the Company's affairs at 30 June,
1997 and that the Balance Sheet contain all the information in the manner required by the

Companies Act, 1994.

b)  Properbooks of accountas required by law were maintained by the Company so faras appeared
from our examination of those books ; and

e) The Balance Sheet has been drawn up in conformity with the Companies Act., 1994.
Thanking you,

Yours faithfully,

Basu Banerjee Nath & Co.
Chartered Accountants
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Power Grid Company of Bangladesh Limited, Dhaka
Balance Sheet as at 30 June, 1997

SOURCES OF FUNDS : NOTES

SHAREHOLDERS' FUND :

i) Share Capital 03
i)  Deposit for Shares 04
LONG TERM LOAN : 05
Total Tk.

APPLICATION OF FUNDS :

PRELIMINARY EXPENSES : 06

CURRENT ASSETS & LOANS :

Account Current with BPDB 07
Short Term Loan 08
CAPITAL WORK-IN-PROGRESS :

NLDC Project (Consultancy) 09
Total Tk.

Signed in terms of our report of even date.

Basu Banerjeé Nath & Co.
Chartered Accountants
Dated : 15 March, 1998
14-15, Motijheel C/A
Dhaka-1000

Nuruddin Mahmud Kamal
Chairman
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TAKA

11,000.00
90,000,000.00

60,000,000.00

150,011,000.00

1,539,965.00

146,460,035.00

11,000.00

2,000,000.00

150,011,000.00

o X

Md. Sarwar Hossain
Director
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01.

02.

03.

Power Grid Company of Bangladesh Limited
Dhaka

Notes to the Accounts for the Period Ended 30 June, 1997

Structure of the Company :

Power Grid Company of Bangladesh Ltd. is a Private Limited Company incorporated on 21-11-1996
having Registration No. C-31820 (941)/96 under the Companies Act, 1994.

Objects of the Company :
The objectives for which the company is established include, interalia, the followings :

To plan, promote, develop, operate and maintain an integrated and efficient power transmission
system network in all its aspects including planning, investigation, research, design and engineering,
preparation of preliminary feasibility and detailed project reports, construction, operation and
maintenance of transmission lines, sub-stations, load despatch centres and communication facilities
and appurtenant works, coordination of integrated operation of regional, national and international
grid systems, providing consultancy services in power systems field, execution of turnkey jobs for
other utilities/organisations, wheeling of power, purchase and sale of power.

Share Capital :

a) Authorised Capital : Tk.  10,000,000,000.00
10,000,000 Ordinary Shares
of Tk. 1,000.00 each

b)  Paid-up Share Capital : Tk. 11,000.00
11 Ordinary shares of Tk. 1,000.00 each
fully called and paid-up in cash by the
following members :
No. of Shares

Bangladesh Power Development Board
represented by

Mr. Nuruddin Mahmud Kamal 5
Chairman
Mr. Md. Habibur Rahman Khan 1

Member (Finance)
Bangladesh Power Development Board

Mr. Syed Mohiuddin Ahmed 1
Member (Generation)
Bangladesh Power Development Board

Mr. Md. Rafigul Islam 1
Member (Distribution),
Bangladesh Power Development Board
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5.  Mr. Md. Sarwar Hossain 1
Member (Transmission & System Operation)
Bangladesh Power Development Board

6.  Mr. Akhter Hossain Khan 1
Member (Administration)
Bangladesh Power Development Board

7. Mr. A Y. M. Ziaul Haq 1
Member (Planning & Development)
Bangladesh Power Development Board

04. Deposit for Shares (Govt. Equity) : Tk. 90,000,000.00

This amount was received from the Government of the People's Republic of Bangladesh as part of
Govt. Equity. No share has yet been allotted.

05. Long Term Loan : Tk. 60,000,000.00
The above loan was received from the Govt. upto 30-6-1997 in two instalments.

06. Preliminary Expenses : Tk. 1,539,965.00
The break-up is as follows :

Fees for registration of

the Company 1,504,295.00

Cost of forms and adhesive

stamps 5,670.00

Miscellaneous expenses 30,000.00
Total . ... Tk. 1,539,965.00

07. Account Current with BPDB : Tk. 146,460,035.00

This amount has been lying with BPDB since no bank account was opened upto the closing date of
accounts.

08. Short Term Loan : Tk. 11,000.00

This loan was created against the sponsor members of the Company against their share capital.

09. Capital Work-in Progress : Tk. 2,000,000.00
This represents income tax paid to Circle-4, Taxes Zone-1, Dhaka for 5 consultants of NLDC project
working for this Company.

10. Provision for liability :
No provision for liability, if any, has been made in accounts.

(Basu Banerjee fath & Co.)
Chartered Accountants
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AN OVERVIEW OF POWER SECTOR
AND
ESTABLISHMENT OF
POWER GRID COMPANY OF BANGLADESH LIMITED

INTRODUCTION

The supply of electricity in this part of the world started in the year 1890. A number of small power plants were
built in succession over the next two decades and served electricity to small distribution areas in major urban
towns.

Thefirst effortto structure the industry through a legal framework came with the enactment of the Indian Electricity
Act, 1910, which sought to regulate the business of isolated generation and distribution networks. The law,
however, defined the rights and obligations of the supplier and the consumer.

In 1947, the Indian sub-continent was divided into two independent countries, namely, India and Pakistan.
Bangladesh, which was known as East Bengal, formed the eastern part of Pakistan. At that time seven
megawatts electricity was produced by local private companies in seventeen district towns and distributed to
public for household consumption. In addition another fourteen megawatts were produced and supplied to tea
gardens, mills and factories as captive generation. The private generations were taken over by the Government
and the management was entrusted to the newly created Electricity Directorate in 1948.

In 1959, the Government created an autonomous organisation called East Pakistan Water and Power
Development Authority (EPWAPDA) by promulgation of an Ordinance.

In 1960 the country-wide demand of electricity was less than 50 megawatts, with the largest generating unit of
10-megawatt at Siddhirganj. Installation of two 40-megawatt hydro-electricity units at Kaptai, a 50-megawatt
unit at Siddhirganj and the construction of Dhaka-Chittagong 132 kV transmission line ushered in a revolution
in the power system.

After the War with Pakistan and Liberation of Bangladesh in 1971, EPWAPDA was bifurcated into two
autonomous Boards by promulgating an Ordinance (P.O. 59 of 1972). Bangladesh Power Development Board
(BPDB) was solely entrusted with the responsibility of generation, transmission and distribution of electricity
throughout the country. It was clearly defined that BPDB shall, for the purpose of the Electricity Act 1910, be
deemed to be a licensee and shall have all powers and discharge all the obligations of licensee under that Act.

In this connection it may be noted that in 1972 against a demand for 182 megawatts the generation capacity was
224 megawatts. By 1974 the installed generation capacity rose to 667 MW, when the generation capability was
490 MW and the highest demand went up to only 266 MW, leaving a reserve margin of 46 percent. In FY 1982
the installed capacity increased to 850 MW, when the demand remained at 604 MW, with a reserve margin of
15 percent. After FY 1995, the reserve margin reduced to zero. The situation had worsened by early 1996. Any
forced shutdown now leads to increase in load-shedding.

THE ELECTRIFICATION PROCESS IN BANGLADESH

With a modest beginning in the fifties, small diesel plants were set up throughout the country. Change in
generation mix started by 1960s, when hydro and natural gas based plants were introduced, and with increased
allocation of gas (in the eastern part) today almost over eighty per cent of the total electrical energy generation
has become dependent on indigenous fuel.

Government of Bangladesh has traditionally used public and publicly guaranteed resources to finance the
development of electricity sector on the assumption that low priced clectricity is critical to accelerating economic
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and social development. To keep prices low, the sector has also been provided with subsidies. Yet electrification
in Bangladesh is not only low, even the process is far from complete. Only about sixteen percent population have
access to electricity. Of the total number of consumers at around 3.3 million, BPDB maintains about 1.15 million
throughout the country.

Consumption of electricity in per capita terms was also very low, only around 97 kilowatt hour (kWh) in FY 1996
comparedto 79 kWhinFY1992. Although the total installed generating capacity exceeded 2900-megawatt mark
over the last four decades, the firm available capacity is no more than 2200 megawatts, mainly because a good
number of plants are in derated condition due to old age, a large number of them have crossed retirement stage
yet in operation, some are beyond economic repair. In fact the available generation remained althrough lower
in previous five to six years compared to actual demand. As a result the country had been facing load-shedding
ranging from 250-400 megawatt during peak hours. During FY 1994 load shedding was resorted to on 199 days
ranging from 23 MW to 540 MW for a total duration of 547 hours. In 1995 and 1996 the highest load shedding
in one day was 477 and 545 MW respectively. The distribution of the load shedding was not even and the major
brunt was borne by the rural areas. Erratic power supply has also tended to increase the unwillingness of the
consumers to pay bills, which in turn has led to shortages of funds for maintenance, worsening the situation
still further.

The highest of the non-coincidental peak demand registered in FY1996 was around two thousand megawatts
and the average load factor was about sixty per cent. Primary transmission voltages ranged from 66 kV to 230
kV. The length of such transmission lines totalled 3400 kms. Primary distribution lines ranged in voltage from
11 kV to 33 kV, while secondary distribution lines are generally 400/230V.

To operate and maintain the system, to reduce technical losses and to improve supply quality and reliability
substantial new investments were needed in both transmission and distribution. Transmission development
component in particular needed to be coordinated and complimented with the generation and distribution.
Unfortunately the forward and backward linkages remained out of focus. For example, in early 1990s a number
of power plants were built in isolated locations but commensurate evacuation facilities were not built. It was only
in late 1996 proper action was taken by BPDB, which fell into a complication due to donor's last minute change
in decision. The electrification process in Bangladesh thus fell into a jeopardy.

In 1991 Dhaka Electric Supply Authority (DESA) was created at the insistence of major donors, when the
electricity demand of the organization was around seven hundred and fifty megawatts. Today it has crossed one
thousand-megawatt mark with no major improvementin the infrastructure except construction of seven new sub-
stations. Further due to theft, pilferage and other non-technical reasons the system loss in DESA is very high,
resulting in substantial revenue loss annually.

Electricity generation is expected to increase from 2000-megawatt level in 1996 to 9900-megawatt in 2015, at
an average annual growth rate of about 8-9 per cent. The capital requirements of the necessary power
generation plants and the associated transmission and distribution facilities are estimated at about six and a half
billion US dollars by 2015. Power sector expansion of this magnitude calls for fresh approaches towards (i)
redefining government's role in the power sector, (i) balance of growth in generation between public and private
sectors, (iii) efficiency considerations, and (iv) integrating more closely the environmental considerations
(including environmental costs).

The present electricity supply position has deteriorated because of shortage of available generation capability
compared to demand. While this is an accumulated problem of many years, the existing situation is generally
attributed to the following :

i. the energy sector in general, power sector in particular, has been fully dependent on multilateral and
bilateral organizations upto FY1992. Subsequently the development partners expressed their inability to
continue financing public sector generation component. Unfortunately, no alternative financing was also
looked for to mitigate the demand in growth of generation to the tune of about two hundred megawatt
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annually. No serious effort was made to reach agreements with private sector. As a result the gap between
demand and supply increased, leading to continuous load shedding year after year ;

ii.  though the energy policy was publishedin 1995, no realistic step was taken forimplementation i.e., foreign
private investment did not come through until end 1996;

iii. ~ the issue of demand-supply gap got aggravated when the development partners held up financing, even
for some repair and rehabilitation projects ;

iv.  some vitally important donor financed gas development projects have been unduly delayed for which gas
supply to gas based power plants has been reduced ;

v.  some power plants have been installed in the 1990s in highly non-desirable locations, creating evacution
problem. Also due to non-availability of gas these plants could not be operated even in the most critical
juncture of power shortage ;

vi. delay in finalising donor assistance for major high voltage transmission lines has created evacuation
problem in some areas ;

vii.  the capacity of a number of very old power plants (25-30 years) were derated, some even deserved to be
retired on techno-economic grounds, but BPDB was obliged to operate them because of shortage in supply
compared to demand of electricity ;

viii.  from the technical standpoint the much needed 'reserve margin' had reduced to zero after FY1995,
resulting in the reduction of firm generation capacity ; and

ix.  because of lack of upgradation and modernization of relay coordination and protection and also poor
investment in the high voltage transmission system, recurrent problems occur.

POWER SECTOR OVERVIEW

Institutional Setting. The Ministry of Energy and Mineral Resources (MEMR) has the overall responsibility for
the energy sector. The Government, through MEMR, wholly owns and supervises the Bangladesh Power
Development Board (BPDB), the Dhaka Electric Supply Authority (DESA) and the Rural Electrification Board
(REB), which are its three executing agencies in the power sector. The BPDB is presently responsible for all
generation and transmission in the country and also for distribution in district towns, municipalities and some rural
areas, while DESAis responsible for distribution in Dhaka city and its surrounding areas. Distribution of electricity
in most of the rural areas of Bangladesh is the responsibility of the Palli Bidyut Samities (PBSs) which are rural
electric cooperatives, organized, initially funded and monitored by REB. In the fiscal year 1996, BPDB distributed
about 40 percent, DESA 48 percent and the PBSs 12 percent of all electricity sold in Bangladesh.

On 31 December, 1994, the Rural Power Company (RPC) was incorporated with REB and five PBSs as its
shareholders to implement the Mymensing Power Project as part of the strategy to diversify generation.

On 18 September, 1996, in order to enhance the efficiencies and competition in power sector, the Government
approved the creation of two new executing agencies, the Power Grid Company of Bangladesh Limited (PGCB)
and Dhaka Electric Supply Company (DESC). PGCB, in due course, will be responsible for all power
transmission in the country and DESC is responsible for electricity distribution in part of Metro Dhaka area and
in future, it is supposed to take over DESA.

Power Supply. The Padma-Meghna-Jumuna river system divides Bangladesh into two parts, the east and the
west region. The total installed capacity in BPDB system increased from 821 MW in FY1980 to 2908 MW in
FY1996, a growth rate of 8.6 percent per annum. The installed generating mix in FY1996 comprised of 63.2
percent of steam turbine, 7.9 percent hydro, 6.2 percent of combined cycle, 20.9 percent gas turbine and 1.8
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percent of diesel generating capacity. Only 294 MW fueled by diesel oil and furnace oil-fired gas and steam
turbines were operating in the western zone. In the eastern zone 230 MW is hydropower, and the rest natural
gas based.

Generation. The highest demand met so far is 2100 MW. It is anticipated that in future increase in the demand
for electricity will be of the order of 8-9 percent per year leading to a peak demand of about 4350 MW by FY2000.
Of the current installed capacity, a number of plants are very old and the rest are under rehabilitation and
maintenance mainly due to forced shutdown of plants. Gross energy generation in BPDB's system was 9,785
GWh in FY1994, which increased to 11,474 GWh in FY 1996. During the FY 1980 to FY 1993 gross generation
increased at a rate of 10.7 percent per annum, then slowed down substantially. The country has been moving
away from oil-based generation to gas-based generation since 1972 and in FY1996 gas-based generation
accounted for about 87 percent of the total electricity generated. The system's thermal efficiency improved from
25 percent in FY1980 to 32.93 percent in FY1996.

Transmission System. The interconnection of the two systems (east and west) was accomplished in 1982 by
a 230 kV double circuit transmission line, but began operating at 230 kV full strength in mid-1989, when the 230/
132 kV substations were commissioned. Power exchange between the two zones, which became possible after
December 1982, has led, in general , to a reduction in total system generating costs by substituting oil-based
generation in the west, with natural gas-based generation in the east, as well as by improving the overall power
supply reliability.

With rapidly increasing demand in the west, the capacity limit of this interconnector has been reached and new
interconnection possibilities were being explored. Itis important to note that the generating capacity requirement
in the west zone is dependent on the power transfer capacity of the East-West interconnector. The capacity of
the existing interconnection, which is a 178 km long, 230 kV double-circuit transmission line between Ghorasal
and Ishurdi, is about 400 MW.

Power System Control And Operation. BPDB carries out overall monitoring and control of its power system
from its Central Load Despatch Center at Siddhirganj. The centre is very old and is equipped with two central
processing units - consoles, and a mimic board. Allcommunications are effected through power line carrier which
provides voice communication with all power stations and substations, and telemetering (of MWs, MVARs,
Amperes and Volts) from 22 key locations through seven control centers. Telemetering has been extended to
cover a total of 40 locations.

On line control at the present location is non-existent. The use of Supervisory Control and Data Acquisition
(SCADA) is yet to be established throughout the country. The direct control of blocks of consumers at high
voltage by switching is being practised, as an effective method of load management. This method of load
shedding is actually characterized by poor power supply reliability, through a ‘rotated' form of load shedding,
whereby power supplies to consumers in different blocks are shut down for a designated period each, in rotation.

System Reliability. Bangladesh Power System is comprised of plants and machineries of different types and
origins. Their protection and control facilities are of various types and philosophies. The major installations like
power plants, transmission lines and grid substations of the system were installed on turnkey basis. The design
of protection and controls of individual installations have been carried out by the turnkey suppliers. Such designs
were tailored with specific aim of protecting individual supplier's equipment. At times, this aspect has influenced
selection of sensitive protection for some equipment. Perhaps adequate effort could not be made to achieve
smooth protection coordination, especially between power plants and transmission lines. As a result, non-
coordinated protection operations were observed and major system collapses have been witnessed every year
since early 1990s due to faults in power plants or transmission lines. The other problems are (i) the existence
of some very old machines in the system which should have been retired long before and (ii) inability of the system
to permit scheduled outages to power plants, transmission lines and substations. Consequently, forced outages
of power plants, transmission lines and substations frequently occur, which jeopardise generation - load balance
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scenario. Therefore, itis necessary to take appropriate measures toimprove and upgrade relay coordination and
protection system for offering reliable and stable power supply to consumers.

System Losses. High system losses have been a serious and continuing problem for BPDB and DESA. During
FY1980 and FY 1981, total system losses were approximately 35 percent of gross generation, declining to about
31 percent in FY1986. By FY1992 system losses increased to more than 40 percent. An emergency plan to
reduce system losses was implemented and system losses was reduced to 37.2 percent in 1993.

As a percentage of gross energy generation, the average plant auxiliary consumption levels in BPDB's power
stations increased gradually from 4.3 percent in 1981 to 5.5 percent in 1996. However, auxiliary consumption
is not only station use but also use in offices and the residential colonies of the power station staff. Transmission
and distribution losses increased from 30.7 percent to as high as 36.9 percent in FY 1992 before dropping to 32.1
percent in FY 1993. Losses in per centage of generation, excluding station use, was about 16.96 per cent and
including station use was 21.60 percent in FY 1996 in BPDB, excluding DESA and REB.

Technical losses in the distribution system are high due, in part, to inadequate investment in distribution facilities
in relation to investment in generation and transmission. Investment in the former had not kept pace with rapidly
increasing demand, resulting in overloading of distribution networks. To alleviate this problem, BPDB and DESA,
with assistance from the World Bank, Asian Development Bank, Kreditanstalt fur Wiederaufbau of Germany
(KfW), Overseas Economic Cooperation Fund of Japan, Overseas Development Administration of the UK and
other bilaterals, have implemented some distribution rehabilitation and expansion projects in Chittagong, Dhaka,
Khulna, Rajshahi and other townships.

BPDB and DESA have identified the causes of high non-technical losses and are taking steps to reduce them,
including : (a) the establishmentofa high-level organizational unitto monitor system losses, (b) the replacement
of a majority of the high voltage consumers' metering equipment, (c) the validation of the consumer record data
base (including meter information), and (d) strengthening their ability to pursue legal action when necessary.

Power Market

Atthe end of FY 1993, the system supplied electricity to about 2.4 million consumers, representing an increase
of about 125 percent per annum over the period FY 1980--FY 1993. Electricity sales increased from 1,406 GWh
in FY1980 to 6906 GWh in FY 1993, at the rate of 11.4 percent per annum. Peak demand increased from 462
MW to 1,823 MW during the same period. Over 46 percent of BPDB's sales were to the industrial sector, but
accounted for only 8 percent of the total consumers. On the other hand residential and commercial consumers
comprised about 92 percent of the total consumers, but accounted for only 37.7 percent and 8.4 percent
respectively, of the electricity sales. Of the total electricity consumption under BPDB, DESA and REB system
in FY 1996 about 42 percent was dedicated to domestic use, 41 percent for industrial use, 8.8 percent for
commercial use, 5.4 percent for agricultural use and 2.8 percent in other sectors.

Rural Electrification. The Rural Electrification Board (REB) is entrusted with the implementation of rural electric
programmes in the country through the formation of Palli Bidyut Samities (PBSs or Rural Electric Cooperatives).
REB is managed by a board consisting of a chairperson and three full time members (Finance, Engineering and
PBSs & Training). To coordinate with the rural electrification programme in their respective fields, four part-time
members, one each from BPDB, the Bangladesh Small and Cottage Industries Corporation and the Bangladesh
Rural Development Board, sit on the board. These members serve as representative for their respective
organization and work in advisory capacity to the full-time members.

There are 54 PBSs which served a total of about one million consumers. The PBSs vary in size and in
performance. Operational performance also varied widely with system losses ranging from a low 7.32 percent
to a high of 43.98 percent and accounts receivables from nil months of billing to 4.59 months of billing, although
these figures have been distorted somewhat in the recent months on account of the PBSstaking over distribution
lines from BPDB and DESA which have high system losses and poor collection arrangements. On the whole,
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the PBSs had performed well with an average system loss of 16.65 percent and a collection ratio of
about 98 percent.

Power Tariffs

Tariffs should be based on the needto earn a return on the value of assets in use and the needto finance a certain
proportion of investments from internal sources. But in Bangladesh they are substantially influenced by
government policy on subsidies, operational efficiency and fuel costs. Financial covenants on long term loans
made from international financial institutions often direct tariff increases. Tariff adjustments also reflect fuel price
adjustments and currency exchange rate variations. BPDB's cost of supply is affected by various factors such
as capacity mix, geographical characteristics of the area served, indigenous resources available for electricity
generation, load patterns and financial policies. The existing Electricity Tariff Regulation provides that BPDB is
entitled to raise tariff upto 10%. But BPDB could never implement the policy.

Each PBS sets its own tariff with the approval of REB. Efforts have been made in the recent years to simplify tariff
and relate them to the cost of supply. The tariff categories of BPDB distinguish : (a) residential light and power,
(b) agricultural pumping (for irrigation and drainage of land for cultivation), (c) small industrial, (d) non-residential
lightand power (hospitals, educational and religious institutions), (e) low voltage commercial; (f) low-voltage bulk
supply for REB/PBSs, (g) medium-voltage bulk supply for REB/PBSs, (h) high-voltage bulk supply for REB/
PBSs, and (i) street lighting and water pumping.

In FY 1994, the average retail tariff of BPDB to its ultimate consumers was Tk. 2.19/kWh, that of DESA Tk 2.35/
kWh and that of the PBS Tk 2.89/kWh, as against the economic border cost of supply estimated at Tk. 3.35/kWh.
Retail tariffs were increasedin FY 1992 and there was a need for further adjustments because of (i) the increased
debt service burden on the utilities in Taka terms due to the devaluation of the Taka in comparison to Dollar; (ii)
increases in the capital cost of recently commissioned projects; and (iii) increase in costs of labor and other
materials on account of inflation. These tariff rates continued upto September, 1996. Subsequently the
Government increased the tariff by 20 percent in five installments.

The maximum demand in BPDB's system occurs during evening hours, during 6-10 p.m. To discourage certain
category of consumers from using electricity during these peak hours, BPDB and DESA have introduced two part
time-of-day tariff, by which consumers of certain categories are billed at a higher rate for consumption during the
peak hours and at a lower rate during off peak hours.

Power Development Plan. Since late 1980 the country was faced with power supply shortage mainly because
of inadequate generation by the public sector monopoly i.e., BPDB compared to the demand of the country. The
long gestation period for new capacity addition, dependence on donor's assistance and an uneven development
support for power infrastructure components aggravated the situation. As a result BPDB had to resort to load
shedding causing suffering to electricity consumers as well as affecting the commercial, industrial and
agricultural growth.

The West Zone has no natural gas and imported petroleum products are in use for power generation. Though
a large quantity of high quality coal was discovered at shallow zones in the north-west Bangladesh in early 1990,
commercial exploitation of the same is yet to start. It is envisaged that about 83 percent of coal mined in the year
2000/2001 and onwards would be dedicated for generation of 250-300 Megawatt power plant at Barapukuria.
On the other hand, power is generated in the East Zone from hydro and domestic natural gas. In 1991, the fuel
cost per kWh of generation in the East zone was Tk. 0.36 ($0.01), while in the West Zone it was Tk.4.19 ($0.12).
In FY 1996 fuel cost for different mode of generation was : Tk. 6.78 to 3.14 per kWh for diesel station in the West
Zone ; Tk. 0.78 for gas fired gas turbine, Tk. 0.52 for gas fired combined cycle, Tk.1.55 for oil fired steam turbine,
Tk. 0.50 for gas fired steam turbine in the East Zone; Overall fuel cost per unit of thermal generation was
Tk. 0.52 in the Eastern Zone and Tk. 3.83 in the Western Zone.
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Hence, from a standpoint of least cost generation, the government's policy as well as that of BPDB is to maximize
gas-based generation in the East Zone to meet the demand in the West Zone by exporting the surplus from the
East Zone through the East-West interconnection. However, implementation of this policy is dependent on
adequate surplus generation capacity in the East Zone, adequate power transfer capacity of the interconnection
and maintenance of acceptable voltage levels in the West grid.

During FY 1996 electricity supply cost was around Tk. 2.21 per kWh, while average billing rate was Tk. 1.87 per
kWh. Zone-wise energy generation and sales figure showed that in the Eastern zone energy generation was
93.55% of total, and energy sales were 76.90% of the total. During the same period energy generation in the
Western Zone was 6.45% of the total, while energy sales was 23.10% of the total.

Of the total line length of 3055 km, 230 kV transmission line was 419 km and 132 kV line was 2636 km in BPDB.
In FY 1996 no sub-station/transformer was added to the transmission system. So the total capacity of BPDB's
grid sub-station remained unchanged at 6519 MVA operated in 157 numbers of transformers (230 kV 36 Nos.,
132 kV 114 Nos. & 66 KV 1 No.). The total number of sub-stations operated were 70, of which 8 numbers were
230 kV, 58 numbers 132 kV and 4 numbers 66 kV.

In FY 1996, only 25.80% of energy demand in West Zone was met by local generation compared to 32.91% in
FY1995. This was attributed to two reasons viz. increase in the energy demand of West Zone and decrease in
energy transfer through the interconnector due to inadequate generation capacity in the East Zone. In FY 1996,
74.20% energy demand in West Zone was met through the interconnector. This was 7.21% higher than that of
previous year (6.7%).

The generation requirement in BPDB's power system is projected to reach about 20039 GWh in the year 2000,
increasing at an average annual growth of about 12.7 percent from the 1994 level of 9785 GWh. The
corresponding installed capacity is projected to be over four thousand MW in the year 2000. Natural gas will
continue to play a major role in the generation mix.

Management, Administration and Others. The BPDB s headed by a chairman, who is also the chief executive.
He is assisted by six full-time members with distrinct responsibilities for : (a) planning and development; (b)
distribution; (c) generation; (d) transmission and system operation; (e) administration; and (f) finance. The
chairman who is responsible to the government for the overall functioning and management of the Board, guides,
supervises and coordinates these functions. In FY 1996, BPDB had about 24,500 employees of which 1,974
were of supervisory level (holding positions of sub-assistant engineer or higher or equivalent). For the
transmission sub-sector the number of employees were around two thousand three hundred. With the creation
of PGCB as a new corporate body the issue of employment of transmission sub-sector staff to this new
organization is being followed up carefully.

POWER SYSTEM MASTER PLAN (PSMP)

Timely installation of power generating units of requisite capacity is a precondition to overcome the supply
deficiencies. Implementation of adequate transmission and distribution projects are also necessary to face the
growing demands. Implementation of projects have been carried out as per the guidelines of Power System
Master Plans (PSMP) formulated in 1985 and 1995 respectively. During the period June 1983 and September,
1984, Acres International Limited, Canada assisted BPDB to carry out a 20-year PSMP through a technical
assistance grant provided by the Asian Development Bank (ADB). The Report was published in 1985. PSMP
report of July '95 indicated an investment requirement of around $6.6 billion over a 20-year period between
1995-2015.
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An important consideration for the 1985 PSMP was the degree of uncertainty regarding proven and recoverable
reserves of gas in Bangladesh. After 10 years of steadily increasing gas consumption, the official figure of
recoverable gas was around 11 trillion cubic feet (TCF). But it was still not considered sufficient for a least-cost
plan extending 20 years into the future .

Nevertheless, the 1985 PSMP has been a useful document. Several of the projects recommended therein have
since either been or are close to being built.

The 1995 PSMP study was also financed by ADB and implemented by Messrs Acres. The planning horizon is
for 20 years, from the beginning of FY 1996 through the end of FY 2015. The study report comprised, among
others, an overall national electricity demand forecast and sub-forecasts for each of the five distribution operating
zones, viz. Southern Zone, DESA, Central Zone, Western Zone and Northern Zone. The forecast is presented
on the basis of both energy and peak demand. Itis also presented in terms of 'gross' generation, including station
service power and 'net' generation, which is electrically 'sent-out' after the deduction of station service. The
forecast also includes an estimate of the requirements of REB.

The reference forecast of 1995-PSMP postulates national generation of 3148 megawatts in year 2000, 4596
megawatts in 2005, 6778 megawatts in 2010 and 9905 megawatts in 2015. By the year 2015 annual energy
generation of 52,000 GWh will be required, compared to 11,474 GWh (1996) in average annual compound
growth rate of about 8%.

Apart from generation plans, transmission plans were prepared by 1995-PSMP. It has been found that of the
overall investment required for generation, high voltage (HV) transmission, sub-transmission and distribution,
the proportion required for HV transmission could be within 20%. It has been recommended that to permit a
relatively even balance between generation and load in all five zones of the system, would be predicated on a
network of gas lines extending across the Jamuna bridge and progressively to North, West and South Western
Zones. The existing 230/132 kV electric Grid line may need to be upgraded to 400 kV transmission line to cater
to future generation and supply projection.

SALE OF ELECTRICITY

Because of low return from the sale of electricity due to uneconomic tariff, high system loss and poor collection
of revenue, BPDB is becoming commercially non-viable year after year.

The tariff level of BPDB bears little relationship with economic consideration. Its present tariff is only about 61%
of Long Run Marginal Cost (LRMC). Again it sells electricity to DESA and REB at a subsidized rate, which is only
52% of LRMC. As a public sector enterprise government regulates BPDB along with other utilitiesi.e., DESA and
REB. Also because of overlapping and at times unclear responsibilities among the agencies, lack of clear policy
prescriptions etc., the integrated operation of BPDB suffers from management direction and commercial
independence.

Both DESA and REB are required to buy electricity in bulk from BPDB and distribute in their respective areas.
While the REB was created to reach electricity to remote villages throughout the country under Palli Budyut
Samities (PBSs) in order to improve quality of life of the majority population of the country, the creation of DESA
was with the explicit target of improving performance for collection of revenue from sale of energy to its
consumers. Besides, DESA was designated to provide for a dedicated organisation for ensuring quality supply
of electricity to Dhaka Metropolis, the national hub centre of political, commercial and industrial activities. The
other objectives of creation of DESA was to lessen the administrative load on BPDB's management by relieving
it of the burden of managing about almost forty-eight percent of the total electric energy distribution in the entire
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country and one of the most difficult territories by way of theft, trade union excess and administrative interference.
BPDB remained a monopoly operater for one hundred percent generation and transmission and about forty
percent of the total distribution while REB provided about twelve percent of the total electricity distribution in the
country. At the same time, efforts continued for improving financial health of the sector by applying different
management reforms for improved revenue collection.

FINANCIAL PERFORMANCE OF BPDB

As of June, 1996 Fixed Assets in utility plant in service was about Tk. 18,329 crore, Written down value including
project in progress was Tk. 10,218 crore (Note). Total Fixed Assets including investment was Tk. 14,070 crore
and total Current Assets were Tk. 2757 crore to make total Property and Assets at Tk. 16,520 crore. The total
capital Liabilities was Tk. 16,516 crore. The commercial operation statistics showed 10,830 MkWh net
generation, system loss at 21.60 percent and collection-generation ratio at 72.76 percent. But most important
aspect is that due to unsatisfactory financial performance of BPDB and DESA, external assistance to new and
on going projects were gradually reduced and finally discontinued for several years. This aggravated the
operational performance and put negative impact on the viability of the sector.

The problem has been continuing for a long period of time. However, to help improve the situation some changes
in the Board's functions had been introduced in the recent past. With a view to reducing system loss and
increasing collection, as a measure of reform, structural adjustment measures were undertaken within the
framework of BPDB.

PRIVATE POWER GENERATION

Due to indifference, rather non-participation of external financial assistance in recent years, from the traditional,
bilateral and multilateral donors and other development partners, the sector continued to suffer. The much talked
about private sector participation in generation of electricity, remained in jeopardy for a long time. During 1991-
96 at least a dozen of Memorandum Of Understanding (MOU) was signed in the Ministry of Energy with
prospective private power producers, but not even a single MOU was materialized.

However, with the assistance of ADB a foreign consulting firm was appointed to prepare Request For Proposal
(RFP) and other supporting documents to make a Security Package for the proposed Meghnaghat 300 MW
Project and invite Independent Power Producers (IPPs) to participate in private investment in the generation sub-
sector. Almost at the same time, with the assistance of the World Bank, similar RFP documents etc. were being
prepared by foreign consultants under the purview of the newly created Power Cell for the proposed
Haripur Project.

The first real attempt to attract foreign private investors began after the declaration of 'Private Sector Power
Generation Policy' (October, 1996), when BPDB with the approval of Government floated RFP for three Barge
Mounted Power Projects (100 MW each) in November, 1996 and through a fast track process, has, so far,
successfully signed agreements with three of them. This was the beginning of a new era for IPPs in Bangladesh.
This unique effort by a Bangladeshi public sector entity, without any external assistance or foreign consulting
service, was not appreciated for obvious reasons by some development partners. At present BPDB, as directed
by the Government, is negotiating with a foreign sponsor for a proposed 360 MW project to be installed at Haripur.
Soon negotiation would start on the proposed 450 MW project at Meghnaghat. Discussion is in progress on a
prospective 350 MW integrated power project in the Western Zone. If all these projects successfully make
financial closure within the scheduled time frame, then by the year 2002, about 1460 MW power would be
available from private sector.

[ Note : Tk. 10 million = Tk. 1 crore]
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DONOR'S INVOLVEMENT

Due to conservative plans and actions for a sustained period the performance of power sector did not improve.
DESA's performance remained at frustratingly unacceptable level, which affected the revenue collection level
of BPDB. Revenue collection by BPDB improved slightly but remained far below desired level of performance.
Nevertheless managerial tool like performance-linked Reward and Punishment scheme was introduced in BPDB
and DESA. At the same time closer monitoring of the revenue collection function was established within the
existing organisational structure and policy frame-work but performance remained far below internationally
acceptable level. However REB's performance, with their cooperative structure of management and non-
existence of trade unions, was seen to be better than BPDB and DESA in terms of distribution activities.

The sector as a whole was facing serious difficulties in its technical and financial performance levels. The quality
of service in BPDB deteriorated considerably during FY 1986 to FY 1993. Consequently the sector incurred
substantial financial losses each year and was dependent on subsidies from the government. The situation got
aggravated with the gradual withdrawal of development partners' financial assistance during the later period.

The development activities in the BPDB have been generally financed by bilateral and multilateral donor
agencies since 1972 because of obvious reasons of the requirement of very large investment, especially in
setting up of power plants. DESA was created as a distribution entity at the advice of a multilateral donor to bring
about management change for improved performance. In the backdrop of low performance in the power sector,
the donor agencies continued to put restrictions on lending to BPDB and subsequently to DESA. As a result new
lending to development projects almost came to a grinding halt since 1990.

This put a serious constraint on generation addition programme and much needed associated transmission and
distribution expansions. Financial hardship also seriously affected rehabilitation of generation units, transmis-
sion and distribution facilities. Consequently it became very difficult on the part of sectoral entities like BPDB and
DESA to supply uninterrupted electricity to the consumers, vitally required for socio-economic development.

EFFORTS FOR PERFORMANCE IMPROVEMENT

in February, 1993, an 8 member Inter-ministerial Working Group was constituted by the Government to review
the need and feasibility of private investment along with public sector in the power sector and to submit
recommendations to the Government. The Group attended seminars and visited some electric utilities to seek
knowledge about the new approaches and make policies for sustainable development and efficient operation
of the power sector in Bangladesh. Given the magnitude of the inefficiencies and the sector's large capital
requirement, the working group felt the necessity of bringing about basic reforms to address fundamental
problems in the sector. The Working Group submitted its report under the title ‘A Report On Power Sector
Reforms In Bangladesh' incorporating operational, structural and other deficiencies of the sector together with
options in regard to reforms with emphasis on the necessity of private investment and participation on equal
footing in the power sector. Findings of the Group include, among others, the issues involving private power for
any utility particularly with regard to power purchase issues.

Key Constraints

The Working Group in its report submitted to Government in June, 1993 identified key constraints in three areas
viz. (a) institutional, (b) managementand (c) financial and economic and put forward recommendations for sector
reform. As regards institutional area, the Working Group observed, "The Government owns, operates and
regulates the power sector entities. This has sometimes resulted in overlapping and unclear responsibilities with
lack of accountability in terms of sector entities' operational performance and service standards. The Boards of
BPDB and DESA carry out the dual function of policy making and execution. This is not conducive to
accountability and has contributed to inefficiencies in operating the entities."
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In respect of management area, the Working Group opined, "major impediments to BPDB's and DESA's efficient
operations include lack of management and commercial independence and unclear definition of the corporate
structure and responsibilities. Lack of accountability and discipline among the employees of BPDB and DESA
are major constraints. Rivalry of Trade Unions affiliated to different political parties makes the environment even
more difficult in BPDB and DESA".

Regarding Financial and Economic area, the Working Group observed, "The tariff level has little relevance to the
financial requirements of the operating entities. Because of inadequate tariff, high system loss and low
collections, self-financed investment has been insignificant. On the other hand, the requirements in the power
sector are large but there are competing demands on Government resources constraining public investment in
this sector. Due to the unsatisfactory financial performance of the power sector, no new external project
assistance has been received for the last four years and donor assistance to 16-Town Distribution Project
remained suspended for nearly two years. With some improvements in performance, taken place recently, the
suspension has been lifted. However, unless substantial and sustained improvements are ensured, the donors
are unlikely to commit any assistance to new projects which are required urgently.”

Recommendations

The Working Group enumerated the following objectives of the proposed power sector reform programme
with a view to :

i. achieving commercial characteristics and efficiency in the power sector to attain financial viability so that
subsidies are not required ;

ii. increasing the production and distribution of electricity for the vast majority of the population of Bangladesh
(over 80 percent) which is unserved and to meet the growing demands of industry, commerce and
agriculture;

iii. increasing the operating efficiency of the existing public sector entities through greater competition,
managerial autonomy and accountability, and full commercialization/ corporatization;

iv improving the reliability and quality of the existing power supply system; and

V. creating an enabling environment, which will attract private capital and entrepreneurs, both domestic and
foreign, to supplement public sectorinvestments and initiatives in improving the performance of the sector.

The recommendations, in respect of Sector Reform, by the Working Group, comprised of the following:

Restructuring of BPDB - BPDB should be restructured along functional lines. In the first phase, the
functions of generation and transmission should be separated from those of distribution of electricity, and
two separate Corporate entities, one for carrying out generation and transmission functions, and the other
for carrying out distribution functions in those areas that are now being served by BPDP should be
established. These two (new) public limited companies should be formed under the Companies Act, and
the ownership should remain with the Government. In the longer term, generation and transmission
functions may also be needed to be separated.

Restructuring of DESA - DESA should be made the focus of reforms, 'Corporatization' would be a "least
change option," with the potential to provide significant improvements. Accordingly DESA should be
converted into a Public Limited Company under the Companies Act with the necessary organizational and
financial restructuring with the ownership remaining with the Government.

Rural Electrification - The rural electrification programme through cooperatives has been fairly success-
ful and, therefore, should continue without changing the structure. However its area of operation should
be rationalized with that of the proposed distributors companies so that duplication of investment can
be avoided.
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Private Participation -In order to attract private sector participation, actions on the following fronts should
be taken :

Generation-Specific projects included in the list of generation projects identified through national planning
be offered for private investment.

Distributions - The Government should invite private parties, possibly including co-operative societies of
utility employees, to supply power in one or more localities on an experimental basis, after evaluating
alternative ways to organize their participation (e.g. franchise, contract).

Contracting of services - The Government should consider contracting out some functions currently
performed by BPDB and DESA, particularly meter reading, billing and/or collections.

Wheeling arrangement - The electricity generated by private generators may be supplied to the grid
system, may also sell directly to large consumers through the transmission facilities of other distribution
companies provided the facilities are adequate and the commercial terms and conditions of such wheeling
arrangement are acceptable to all concerned.

Regulatory Framework and Change of Laws - In order that the consumers are ensured of adequate
supply of electricity at a reasonable cost, the operational safety is ensured and the power utilities remain
economically and financially viable, an independent regulatory body should be established. To begin with
the regulatory body may be attached with the MEMR (Ministry of Energy and Mineral Resources). The
regulatory tasks should include, among others, the following :

i framing of rules and codes of practice for operation and maintenance;

ii. establishment of performance standards and uniform system of accounts:

iii.  approval of construction standards for safe installation;

iv.  approval of tariffs;

v.  ensuring enforcement of industry standards, public safety as well as demand management: and

vi. issuing exclusive service franchise to distribution companies, public or private and license to
private generator.

It was stated that the above would require the existing laws creating BPDP and DESA to be amended and the
Electricity Act to be repealed and re-enacted.

Creation of Power cell - A cell entitled Power Cell should be created in the Ministry of Energy and Mineral
Resources to carry out the reforms. In August, 1994 Joint World Bank and Asian Development Bank's Power
Sector Review Mission recommended that the notion of a Power Cell should be included in the overall reform
Programme. In line with the reform programme, the Power Cell could have a system planning unit and other units
could be established for formulating policies. It could also be responsible for conducting tariff studies and for
framing rules and regulations regarding business environment of the sector.

Subsequently, the Private Power Generation Policy, 1996 stated that the Power Cell shall facilitate all stages of
promotion, development and operations of private power generation projects and suitably address the
concerns of project sponsors. It will also assist project sponsors to secure necessary consents and permits that
would be needed.
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REFORM LINKED FUNDING

On September 12, 1994, the Government approved the report of the Working Group and since then the same
report is being used as a key document by the Government for all activities related to reforms in the power sector.

Meanwhile, demand of electricity grew substantially. Constrained by the paucity of public sector resources, the
government decided in principle to allow private sector participation in the power sector. Efforts continued by all
concerned to improve sector performance and sizeable improvement was noticed. In view of this improvement
and the restructuring effort announced by the Government, the development partners agreed to resume funding
to the sector based on the principle of 'Reforms Funding Linkage' i.e. every project funded by these partners
would have components addressing the reforms decided upon by the Government.

The first such project was the Rural Electrification Project being financed by the Asian Development Bank (ADB).
This project resulted in the creation of the firstindependent generating company, incorporated on 31 December,
1994 under Companies Act, as the Rural Power Company (RPC), with REB and Five Palli Bidyut Samities (PBSs)
as its shareholders to implement the Mymensingh Power Project as part of the strategy to diversify generation
sources.

Although development partners do appreciate and support distribution activities under REB/PBS, they have not
considered a suitable option for BPDB distribution improvement. In fact the need for evolving a ownership and
participatory model for BPDB distribution component may prove to be beneficial and financable . The exercise
should necessarily emphasise on decentralised model.

FORMATION OF PGCB

The next candidate project of the reform process was the proposed Ninth Power Project financed by ADB. It was
agreed between ADB and the Government in September, 1994 that the first initiative for the reform of BPDB and
DESA need to centre around i) building the environment for private sector investment in electricity generation,
since long-term, limited-recourse financing would not be forthcoming without such a confidence building
exercise; and i) improvements in DESA, since DESA distributed about 48 percent of all the electricity sold in the
country, and there was little possibility that the sector would be financially viable without an improvement in its
losses and collections.

Since ADB had already agreed to provide Technical Assistance (TA) for the solicitation of private sector
implementation of Meghnaghat Power Project, it agreed to consider financing of the transmission lines for
evacuation of power from the Meghnaghat Power Station, and its utilization in the Dhaka area as part of the Ninth
Power Project on the condition that these components were implemented by new corporatized entities that would
become the successor organizations of BPDB and DESA. Since the facilities created under ADB's Eighth Power
Project in Dhaka area, co-financed by ODA, were already heavily overloaded, it was agreed upon to include one
component in the Project to reinforce these facilities to cater to the present demand, as well as a second
component for expansion of distribution facilities in the area targeted by the Project.

The financing of the National Load Despatch Centre (NLDC) was added to the package under the Ninth Power
Project but remained a dilemma between two development partners viz. ADB and WB, and the Government. The
engineering of the proposed NLDC was funded from an earlier ADB Loan. The World Bank later proposed to
finance the project in 1996, which is yet to be finalised and negotiated. The financing was added to the package
since it would ensure optimized load despatch and grid discipline, which were essential for long-term
commercialization of the sector, and would add further comfort to private sector sponsors of generation projects.

Finally to strengthen the pipeline of future private sector generation projects, and to enable preparation of public
sector peak-load generation projects which are an essential component to the base load capacity additions
envisaged through the private sector, a small component was added to the ADB financed Ninth Power Project
for engineering of a base load power station in the West Zone and two peaking power stations in the East Zone.
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Thus the technical components under the Ninth Power Project were agreed to be composed of as follows :
Part A

Construction of about 130 kilometres (km) of 230 kV transmission lines from the Meghnaghat Power Project site
to Haripur, Comilla and Rampura; and extension of two 230kV substations at Haripur and Comilla as well as
construction of a 230/132kV substation at Rampura.

Part B

Construction of a National Load Despatch Centre (NLDC); and installation of associated communication
network.

PartC

Construction of about 280 km of 132 kV, 33 kV, 11 kV and 0.4 kV distribution systems in Dhaka, including
connection of 91,000 new consumers; and enhancement of distribution capacity by about 200 MVA with
connections of about 22,000 new consumers in the Mirpur area of Dhaka.

Part D

Provision of feasibility studies and detailed engineering for a gas based West-Zone combined cycle power project
and East-Zone open-cycle peaking-power projects.

The formation of this Company was seen as an essential step towards "unbundling” of the BPDB so as to create
the so-called 'level playing field' between the public and the private sectors.

In the light of the above Project Proforma titled ‘Comilla-Meghnaghat-Rampura and Meghnaghat-Haripur 230
kV Transmission Line and National Load Despatch Centre Project' was prepared by BPDB in May, 1996
incorporating the transmission line component and the NLDC component and submitted to ECNEC for approval.
In Part A, Project Digest, Item 6 (administrative authorities responsible for sponsoring and execution) the
following were included :

Sponsoring - Ministry of Energy and Mineral Resources.

Execution - Bangladesh Power Development Board until formation of Power Grid Company
of Bangladesh Ltd. (PGCB).

Bangladesh Power Development Board (BPDB) will work as the executing agency until formation of Power Grid
Company of Bangladesh Ltd. (PGCB). One of the main objectives of power sector reforms is to restructure BPDB
along its functional line. With this objective PGCB will be formed as a subsidiary organization of BPDB. PGCB's
first work would be the implementation of Comilla - Meghnaghat - Rampura and Meghnaghat - Haripur 230 kV
Transmission Line and the National Load Despatch Centre Project.

The PP along with creation of new entity PGCB with the ownership of Government through BPDB was approved
by ECNEC on 18 September, 1996 with the following components and costs :

[Figures in Million Takal]

Component Local Cost Foreign Cost Total
a) | 230 kV TransmissionLine 1388.249 2333.416 3721.665
b) | National Load Despatch Centre 1386.450 2510.203 3896.653
Total 2774.699 4843.619 7618.318
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In September, 1996, the World Bank expressed its willingness to fund the NLDC Project. Accordingly this
component has been dropped from the scope of ADB's Ninth Power Project.

Following the approval of the Project Proforma (PP), whereby the formation of PGCB was approved, Power Grid
Company of Bangladesh Ltd. (PGCB) was incorporated under the Registrar of Joint Stock Companies and Firms
on 21 November, 1996. The Loan Agreement of Ninth Power Project was negotiated between GOB and ADB
in November, 1996 and formal loan documents were signed between ADB and GOB on 9 January, 1997.

The First Board of Directors of the company were composed of Mr. Nuruddin Mahmud Kamal, Chairman and
Mr. Md. Habibur Rahman Khan, Mr. Syed Mohiuddin Ahmed, Mr. Md. Rafiqul Islam, Mr. Md. Sarwar Hossain,
Mr. Akhter Hossain Khan and Mr. A. Y. M. Ziaul Haq as Directors respectively on 13 November, 1996. In
pursuance of the Articles of Association, of the 11(eleven) shares subscribed in the capital of the company, five
(5) of them were held by the Chairman, BPDB and one each by six members of the BPDB as the initial subscribed
shares.

The fulltime Directors of the Company comprising Mr. A.N.M. Rizwan, Managing Director, Mr. Nani Gopal Saha,
Director (Technical) and Mr. Md. Anisur Rahman, Director (Finance) were recruited by BPDB through open
advertisement in June, 1897. They joined the Company on 7 July, 1997. Thereafter company activities were
started.

ACTION UNDER WAY

The present government through it's open policy prescription has attracted Independent Private Producers
(IPPs) from abroad. So far negotiations have been completed and implementation has begun for installing three
Barge Mounted Power Plants (100 MW each), atleast one in each region. Meanwhile negotiation has also
progressed on the proposed 360 MW Haripur land-based project. Soon discussion on other proposed private
sector generation projects will begin, including 450 MW Meghnaghat Project.

Itis expected that Khulna Barge Mounted Power Plant would be commissioned before the end of 1998, and by
1999 two more such plants would be installed and the process of selling power by the private sector and buying
by the public sector willcommence for the first time in Bangladesh. This will pave a new and historic trend in public
and private sector coordination in meeting the country's electric power needs in the coming years.

In the public sector, in addition to operationalizing Raozan 210 MW plant (unit 2), Ghorasal 6th Unit (210 MW),
Shahjibazar 60 MW, Siddhirganj 210 MW, 250-300 MW Barapukuria Coal Project, Haripur 109 MW and
Fenchuganj 100 MW plants are likely to be installed by the year 2001.

In FY 2001, with all plants projected to come into operation, the reserve margin is expected to reach about 25
percent. Higher reserve margin will call for excess generation and idle investment, which may lead to poor
utilization of power plants. Fora reasonable reliability the expected reserve marginas per PSMP is 20-22 percent.
Accordingly, a rational approach is required for future generation, particularly private generation.

To the IPPs, once connected to the system, the capacity charge will have to be paid by BPDB or whosoever be
the purchaser, whether energy is used or not. It may become extremely difficult, if not impossible, to pay huge
amount of monthly bills, with high losses in distribution system and non payment of arrear bills. particularly by
DESA.

Therefore, for the foreseeable future BPDB will have to play a dominating role to meet the growing demand of
electricity in the country, however, without sacrificing safety, security and reliability of the power supply.
Proportionate share of private power will depend on industrial growth of the country and purchasing power of
the people. Some correct steps are necessary for demand side management, which may help to defer new
private power generation addition. However, actions are also necessary to develop more power plants under
public sector, more preciously peaking plants, in both eastern and western regions.
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In the backdrop of above, it was high time to effectively operationalize PGCB through gradual transfer of high
voltage transmission lines and setting up of national load despatch centre with advanced technology at Rampura,
Dhaka. Plans are also needed to upgrade and augment the existing grid lines including modernizing protection
and control systems and installing SCADA system with modern communication channels. Perhaps it is time to
planfor400kV transmission ring for the new grid system (instead of 230 kV) to handle proposed 9900 MW system
envisaged by the year 2015. More emphasis should now be given to develop transmission and distribution
system so that power can be absorbed by the end users. Emphasis should also be given to demand side
management.

Indeed there remains a wide gap of demand for power between peak and off-peak hours. It is due to the fact that
processing industries did not grow as expected. By the end of the century required generation would be added
in the system through a balance drawn between the public and private investment, perhaps tilted towards public
sector.

It is not technically possible to shutdown the steam power plants which meet the demand of the base load.
Ghorasal Power Station with the addition of its 6th unit by the middle of 1998, completion of Siddhirganj 210 MW
unit by 2001 and full operation of Raozan 420 MW (both units) would remain major power stations until the
beginning of 2001. Onthe other hand if IPPs come into system (Haripur 360 and Meghnaghat 450 MW by 2001)
and are to operate at 80 percent plant factor, it would be difficult to keep the base load plant of the public sector
in operation during off-peak hours unless large scale industrialisation takes place in the country.

Toallow the economy of the country to grow, it would perhaps be necessary to go slow on new private investment
and observe the scenario till the year 2000 and after one year of operation of the committed IPPs. Development
of large industries will take some more years in the context of recent economic disaster of Asian Tigers. In the
meantime power sector need to give emphasis for efficient development of transmission and distribution systems
respectively besides continuous efforts on demand side management which is almost non-existent now. Load
despatching with modern tools will, therefore, beome a critical issue, in the event of large additions in generation
capacity in the publicly owned system by the IPPs.
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230 kV LINES :

EXISTING TRANSMISSION LINES AND
SUB-STATIONS IN POWER GRID SYSTEM

Sl Name Length No. of Conductor Name Size
No. km Circuits
1. | Ashuganj-Comilla North 79 Double Finch 1113 MCM
2. | Ashuganj-Ghorasal 44 Double Mallard 795 MCM
3. | East-West Electrical Interconnector 179 Double Mallard 795 MCM
4, | Ghorasal-Haripur-Hasnabad 60 Double Twin Mallard 2x795 MCM
5. | Ishurdi-Bheramara 8 Double Mallard 795 MCM
6. | Rauzan-Hathazari 22 Double Twin 300 sq. m.m. | 2x300 sg. m.m.
7. | Tongi-Ghorasal 27 Double Mallard 795 MCM
Total 419
132 kV LINES :
Sl.| Name Length No. of Conductor Size
No. km Circuits Name
1 Ashuganj-Jamalpur 166 Single Grosbeak 636 MCM
2 Bagerhat-Mongla 31 Single HAWK 477 MCM
3 Barisal-Patuakhali 39 Single HAWK 477 MCM
4. | Bheramara-Faridpur-Barisal 225 Double HAWK 477 MCM
5. | Bogra-Naogaon 52 Double Grosbeak 636 MCM
6 Bogra-Saidpur 140 Double HAWK 477 MCM
7. | Bogra-Sirajganj 66 Single Grosbeak 636 MCM
8 Comilla North-Comilla South 16 Double Grosbeak 636 MCM
9. | Comilla South-Chandpur 70 Single Linnet+Grosbeak | 336+636 MCM
10. | Dohazari-Coxis Bazar 88 Single Grosbeak 636 MCM
11. | Feni-Chowmuhani 32 Single Grosbeak 636 MCM
12. | Ghorasal-Joydebpur 30 Double Grosbeak 636 MCM
13. | Goalpara-Bagerhat-Barisal 109 Single HAWK 477 MCM
14. | Goalpara-Ishurdi 169 Double HAWK 477 MCM
15. | Haripur-Ghorasal 43 Double Grosbeak 636 MCM
16. | Hasnabad-Madanganj-Haripur 36 Single Grosbeak 636 MCM
17. | Hasnabad-Shyampur-Haripur 42.85 Single Grosbeak 636 MCM
18. | Ishurdi-Bogra 106 Double HAWK 477 MCM
19. | Ishurdi-Pabna 16 Double Grosbeak 636 MCM
20. | Ishurdi-Shahjadpur 73 Single Grosbeak 636 MCM
21. | Kabirpur-Manikganj 31 Double Grosbeak 636 MCM
22. | Kaptai-Baroawlia 58 Double Grosbeak 636 MCM
23. | Kaptai-Siddhirganj 273 Double Grosbeak 636 MCM
24. | Kawkhali-Bhandaria 8 Single HAWK 477 MCM
25. | Kulshi-Baraulia 13 Single Grosbeak 636 MCM
26. | Kulshi-Halishahar 13 Single Grosbeak 636 MCM
27. | Madanhat-Kulshi 13 Single Grosbeak 636 MCM
28. | Madanhat-Sikalbaha 13 Double Grosbeak 636 MCM
29. | Makanhat-Kulshi 13 Single Grosbeak 636 MCM
30. | Manikganj-Siddhirgan; 22 Single Grosbeak 636 MCM
81. | Maniknagar-Banga Bhaban 1.5 Double Grosbeak 636 MCM
32. [ Maniknagar-Narinda 5.33 Double Grosbeak 636 MCM
33. | Mirpur-Hasnabad 245 Double Grosbeak 636 MCM
34. | Mymensingh-Netrokona 34 Single Grosbeak 636 MCM
35. | Pabna-Shahjadpur 40 Single Grosbeak 636 MCM
36. | Rajshahi-Natore 40 Single HAWK 477 MCM
37. | Rajshahi-Nawabganj 47 Double Grosbeak 636 MCM
38. | Rangpur-Lalmonirhat 38 Single Grosbeak 636 MCM
39. | Saidpur-Thakurgaon 64 Double HAWK 477 MCM
40. | Shahjibazar-Chhatak 150 Double Grosbeak 636 MCM
41. | Sirajganj-Shahjadpur 34 Single Grosbeak 636 MCM
42. | Siddhirganj-Haripur 1 Double Grosbeak 636 MCM
43. | Siddhirganj-Shahjibazar 138 Double Grosbeak 636 MCM
44. | Sikalbaha-Halishahar 13 Single Grosbeak 636 MCM
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Sl.| Name Length No. of Conductor Size

No. km Circuits Name

45. | Tongi-Kabirpur 22 Double Grosbeak 636 MCM

46. | Tongi-Kabirpur-Tangail 73 Single Grosbeak 636 MCM

47. | Tongi-Mirpur 19.5 Double Grosbeak 636 MCM

48. | Ullon-Dhanmondi 205 Double Grosbeak 636 MCM

49. | Ullon-Maniknagar (Saidabad) 775 Single Grosbeak 636 MCM

50. | Ullon-Siddhirganj 14.5 Single Grosbeak 636 MCM

51. | Ullon-Tongi 19 Double Grosbeak 636 MCM

Total 2795.68
66 kV LINES :
Sl. No. | Name Length km No. of Circuits
1. Rajshahi-Ishurdi-Pabna-
Ullapara-Serajgan;j 167 Single
Total 167
GRID SUB-STATIONS

230 kV GRID SUB-STATIONS OF BOTH ZONES :

Sl. No. | Name Voltage Transformer
Capa city MVA

1. Ashuganj 230/132 kV 2x150

2. Comilla North 230/132 kV 3x75*

3. Ghorasal 230/132 kV 2x125

4. Haripur 230/132 kV 775"

T Hasnabad 230/132 kV 6x75

6. Hathazari 230/132 kV 2x150

7. Ishurdi 230/132 kV 9x75

8. Tongi 230/132 kV 7X75*

* Transformers are single phase with one unit spare

132 kV GRID-SUB-STATIONS OF EAST ZONE :

Sl. No. [Name Voltage Transformer
Capacity MVA

il Ashuganj 132/33 kV 2x15/25

2. Banga Bhaban 132/11 kV 2x25/35

3. Baroawlia 132/33 kV 1x28/40, 1x25/41.6

4. Bhandaria 132/33 kV 10/13.3

5 Bhulta 132/33 kV 1x35/50

6. Chandpur 132/33 kV 2x15/20

T Chandraghona 132/33 kV 2x10/13.3

8. Chhatak 132/33 kV 1x10

2 Chowmuhoni 132/33 kV 2x25/41

10. Comilla North 132/33 kV 1x40

¥ile Comilla South 132/33 kV 2x15/41

12! Coxis bazar 132/33 kV 1x16/20

13. Dhanmondi 132/33 kV 2x50/75

14. Dohazari 132/33 kV 2x28/40

15. Fenchuganj 132/11 kV 1x15/20

16. Feni 132/33 kV 2x15/20

17 Ghorasal 132/33 kV 2x50

18. Halishahar 132/33 kV 1x25/41.6

19. Hasnabad 132/33 kV 3x35/50

20. Hathazari 132/33 kV 1x44/63

21: Jamalpur 132/33 kV 2x10/13.3

22, Joydebpur 132/33 kV 2x35/50

23. Kabirpur 132/33 kV 2x25/41

24, Kalyanpur 132/33 kV 2x50/75

25. Kaptai 132/33 kV 1x15/20

26. Kishoregonj 132/33 kV 2x10/13.3
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SI. No. [Name Voltage Transformer
Capacity MVA
2 Kulsi 132/33 kV 2x44.1/63
28. Madanganj 132/33 kV 2x35/50
29. Madanhat 132/33 kV 2x25/41.7
30. Manikganj 132/33 kV 2x35/50
31. Mirpur 132/33 kV 2x35/50
32. Mymensingh 132/33 kV 2x25/41
33. Narinda 132/33 kV 2x50/75
34. Netrokona 132/33 kV 2x15/20
35. Patuakhali 132/33 kV 2x20
36. Basundhara 132/33 kV 2x50/75
<7 Shabhijibajar 132/33 kV 1x15/20
38. Shyampur 132/33 kV 2x50/75
39. Siddhirganj 132/33 kV 2x50/83.3
132/33 kV 1x25/33
40. Sikalbaha 132/11 kV 1x25/41
41. Sreemongol 132/33 kV 1x10/12.5
132/11 kV 1x7.5
42. Sylhet 132/33 kV 2x15/20
43. Tangail 132/33 kV 2x10/13.3
44, Tongi 132/33 kV 1x50/75
132/33 kV 1x25/41.6
45, Ullon 132/33 kV 3x35/50
132 kV GRID SUB-STATIONS OF WEST ZONE :
Sl. No. | Name Voltage Transformer
Capacity MVA
b Bagerhat 132/33 kV 2x10/13.3
2. Barisal 132/33 kV 2x15/20
3. Bheramara 132/11 kV 1x12.5/16.6
4, Bogra 132/33 kV 2x25/41
5 Bottail 132/33 kV 2x15/20
6. Faridpur 132/33 kV 2x15/20
7. Goalpara 132/33 kV 2x12.5/16.6
8. Ishurdi 132/33 kV 2x12.5/16.6
132/66 kV 2x15/20
9. Jessore 132/33 kV 2x40
10. Jhenaidah 132/33 kV 2x15/20
11. Khulna central 132/33 kV 3x48/64
12. Lalmonirhat 132/33 kV 2x15/20
13. Madaripur 132/33 kV 2x10/13.3
14. Mongla 132/33 kV 1x10/13.3
15: Naogaon 132/33 kV 2x25/41
16. Natore 132/33 kV 1x15/20
172 Nawabganj 132/33 kV 2x15/20
18. Noapara 132/33 kV 1x10/13.3
19. Pabna 132/33 kV 2x25/41
20. Palashbari 132/33 kV 2x10/13.3
21. Purbasadipur 132/33 kV 2x12.5/16.6
22 Rajshahi 132/33 kV 1x25/33,1x15/20
23. Rangpur 132/33 kV 2x15/20
24. Saidpur 132/33 kV 1x15/20
132/33 kV 1x10/13.3
25. Serajganj 132/33 kV 2x15/20
26. Shahjadpur 132/66 kV 1x15/20
132/33 kV 1x15/20
27. Thakurgaon 132/33 kV 1x12.5/16.6
132/33 kV 1x10/13.3
132/33 kV 1x15/20
66 kV GRID SUB-STATIONS :
SI. No. | Name Voltage Transformer
Capacity MVA
1. Ishurdi 66/33 kV 1x5
2. Pabna 66/33 kV 1x5
66/11 kV 1x10
3. Serajgonj 66/11 kV 2x7.5
4, Ullapara 66/11 kV 1x7.5, 1x1.5
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POWER GRID SYSTEM OF BANGLADESH
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Board Meeting in Progress

230/132 KV Grid Sub-Station
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