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ABSTRACT

Bangladesh has one of the lowest per capita energy resources
and consumption of energy. She per capita GOP of Bangladesh is
also one of the lowest in the world. In view of this situation,
the need and importance of nuclear power in providing cheaper and
reliable energy for economic development of the country is
discussed.

Constraints faced by the Bangladesh Atomic 3nergy Commission
(BAEC) in the initiation and development of a national nuclear
power programme are dealt with. Following liberation of the country
in 1971, its financial resources were mainly channelled for
rehabilitation and restoration of its economy. As the sise of the
national grid has remained relatively small, unit sises in the
range of 50-200 MWe only could be considered for commissioning.
Lack of vendor interest in such small sizes and the difficulty of
arranging long-term investment for nuclear station are the main
constraints faoed by the BAEC. Other bottlenecks are due to the
uncertainty about the nature and extent of future economic
development, pricing policy for available indigenous fossil fuel,
national energy planning criteria which are mainly influenced by
financial resource constraint, national priority for various
essential non-development expenditures which use up most of the

country1» own earnings and foreign aid, etc.



Problems that are likely to be faced in future are
discussed. These include public acceptibility of nuclear power
in Bangladesh, the hurdles to transfer of nuclear technology
that nay be placed by the prospective growth of a cartel of
nuclear-exporting countries, drainage of trained manpower,etc.

1. JBTBQ00QT1G8

Bangladesh has an area of 55«000 square miles and a popu-
lation of 76 Million (1975 estimate). With a population density
of 1380 persons per square mile, it is one of the most densely
populated countries of the world. Population is growing at an
average rate of 3% per annum. She dominating sector of the
economy is agriculture contributing about 60% of the Gross
Domestic Product

2. A7AILJUSLB SKERGY HSSOUHOES

She availability of indigenous commercial energy resources
in Bangladesh is rather poor.

She potential for the development of large scale hydro-
power is limited as the country is mostly flat. She only major
hydro-potential of the Xarnafuly fiiver in the Chlttagong Hill
Tracts has been harnessed to yield 80 Btf capacity to which
another 50 IW is being added at present. There is possibility
of another 100 HV from the same source for peaking purposes»

Substantial deposits of good quality coal have been dis-
covered but the deposits H e at a depth of 2500-4500 ft. beneath
primarily alluvial soil which require sophisticated and costly
mining techniques for their exploitation.

So fill has been discovered in Bangladesh so far.

Natural gas constitutes the most important indigenous
energy resource of Bangladesh. 411 the seven known gas fields
having total estimated proven reserve of 9.36 million million
«ft. are located in the eastern sone. Becently gas has been
found in the western zone but the extent of the deposit Is not
known as yet.



KEEP TOR NUCLEAR POWER

She foregoing surrey leads to the conclusion that Bangla-
desh is very poor in indigenous energy resources* She per capita
fuel reserve in Bangladesh is only 16 tons of seal equivalent
compared to that of world average of about 2,500 tons of coal
equivalent* She per eapita GBP of i 92 in Bangladesh is also one
of the lowest in the world. It is obvious that if Bangladesh is
to grow economically and to build up a modest industrial base to
improve its standard of living, it will require much more energy
resources than are now available locally* Shis means that her
energy resources should be boosted up by importing fuels, either
fossil or nuclear* Since the price of imported coal and oil is
ves*y high (200 cents/million B5FU), it would be prudent for
Bangladesh to diversify its energy economy by the introduction
of nuclear power as early as possible*

4. HX320KT OF MJCLEAR DETELOPMHffT IN BANGLADESH
DURING

In view of limited indigenous energy resources of Bangla-
desh, nuclear power as an alternative source for power generation
has been under consideration since 1961. M/s. Gribbs and Hill of
USA in their study CI\J on Pakistan concluded that nuclear
power was feasible in Bangladesh (the then East Pa&staa)* Shis
study was followed by several feasibility studies by reputed
consulting firms and the International Atomic Energy Agency (IAEA)
and project studies by certain reactor vendors* She then Govern-
ment of Pakistan approved for the first time a 70 MV plant for
Rooppur in 1963, then raised its capacity to 140 HW in 1966 amVft
again to 200 HW in 1969* However, the attempts to procure the
finance for the project were not successful till the negotiations
with M/s. AOSO of Belgium for the supply of a 200 HW Plant under
licemee from Westinghouse and its financing by a consortium of
Belgium Banks were virtually settled by February, 1971* However,
as the War of Liberation of Bangladesh started in Harch 1971,
the contract was not signed*

5. mOLEUSL PBTELOPMEgg IS BANGLADESH AFSEB LIBERATION

After liberation of the country in 1971* efforts were
Bade te revive the Belgium offer* She War of Liberation, however,



had a tailing effect on the economic infrastructure of the
country and the Government were constrained to channel its
scarce resources into rehabilitation and restoration of the
economy. She oil crisis and the international economic up-
heaval in 1974- played their deadly role in compounding the
post-independence troubles of Bangladesh. GDP grew by a Mere
2% in 1974-75» During such trying periods, the proposal for
a nuclear power station was not accorded priority by the
State planners, even ¿hough the findings of a Working Group
of local experts £jLjf% tlia ̂ ^^ «arket survey of 1973 E3JJ
and a nuclear power planning study for Bangladesh /"*4J7
(carried out with IAEA assistance) all indicated the feasibi-
lity of nuclear power in Bangladesh* It was only in 1975-76
that a combination of bumper crops, better performance by the
industrial sector, tight housekeeping etc. has yielded a GDP
growth of 11.456. The investment climate of the country has
also improved considerably. Bangladesh Atomic Energy Commission
(BAEC), therefore, undertook a fresh appraisal of Sooppur
Nuclear Power Project in early 1976* She sise of the nuclear
plant had to be redetermined as the effect of the Liberation
Var was felt sharply in the power sector. Peak demand of the
country fell from 223 MW in 1970 to 203 HV in 1972 and has since
gradually crept back to 280 MV in 1975* On the basis of this
base and likely future growth, BAEC has prepared a schema for
installation oí two 125 KVa reactors at Booppur, the first unit
to be commissioned in end 1984 and the second unit in and 1986.
The scheme is under activa consideration of the Government,
while BAEC is on the look-out for firm proposal and finance for
the project.

6. PROBLEMS PACED IN IEfgRODUCSION OF NUCLEAR POKER

The problems that Bangladesh faced in introduction of nuclear
power during its long historical development in this country are
given below.

6.1. SMALL-SIZED GRID

Por one reason or other, actual peak demand of the country

has so far remained «mall and fall short of the forecast. Suppressed



demand duo to lack of distribution facilities, imbalance between
generation capability and distribution, slow growth, of the energy»
intensive Industrial sector, the effect of the War of Liberation,
etc. all contributed to slow rise of the electrical demand. Though
the increase rate of about 17% in peak demand over the period
1959-70 sounds impressive, but due to low base, it increased from
38 MW in 195>9 to 223 MW in 1970. The result was that only «mall-
sized nuclear stations (50-200 MWe) could be considered for such
grid* Lack of vendor interest in such small sizes is well-known»

6.2. FPTAITCING

Resources of the local Government had to be used for the
pressing needs of import of food and energy, rehabilitation of the
economy, etc, On the other hand, Bangladesh received lukewarm
response from governments and financing institutions of developed
countries to its proposal for investment in a nuclear power
station because conventional stations with much less capital
requirement were available to meet the energy needs. It had been
difficult to enthuse foreign Governments/financing institutions
over such benefits of a nuclear station as (i) low levellised
fuel cost, (ii) prolongation of the life of the non-renewable
dnergy reserves, (iii) healthy impact on the development of
science and technology in Bangladesh, etc.

Lack of availability of financing had led Bangladesh
often into a vicious circle. It was that since firmly committed
finance was not available, a vendor was not willing to spend
their precious time and money to prepare a project proposal and
since thore was no project proposal (and hence there was uncer-
tainty about availability of reactor of particular size and about
its cost estimate), there was no commitment of fhance.

6.3. -JHCSRTAINTT ABOUT FUTURE ECONOMIC DEVELOPMENT

Projections about future economic development of the
country are important as it, inter alia, also determines the
growth of the electrical sector on which depends the possibility
of introduction vf nuclear power* Such projection for Bangladesh

sed



has been a difficult exercise. A Bangladesh Energy Study (BBS)
¿~5L7

 was oarried out during 1974-75• In making projections
about the future, the problems that the authors faced were among
others, the uncertainty and weakness of the historical data base,
lack of time-series data in many cases, lafck of long-tern plann-
ing goals, etc. Added to these were the fact that major part of
the financing for development programmes in the country, at pre-
sent and in the foreseeable future, would be in the form of
foreign aid. The flow of foreign aid is difficult to forecast as
it is mainly governed by political considerations and investment
climate in the country. Faced with much problems the BES authors
had to use "Judgement" in making forecast about certain key
parameters. Since the study was performed at a time when the
post-independence problems of Bangladesh were made worse by oil
crisis and international inflation, such "Judgements were rather
pessimistic and as a result, the forecasts were on the low side*
Shis hit hard the nuclear power programme of Bangladesh which
demanded a big share of the development financing at a time when

I | financing was scarce.

I I 6.4. P3I0ING POLICY ?0R INDIGBHQUS FUEL
is ^J

' Suelear power projects in Bangladesh has to complete with
power stations using natural gas* She price of natural gas has,
however, remained a contentious issue* Hie present price is
Tk.3-72 per 1,000 ft5 (about 25 US Centsyfllillion BTU) for the
power sector. That ths present price is unrealistically low «an
be shown by two examplest

1) Zf natural gas is exported to neighbouring countries
by pipe line, it would fetch about Tk.40.00 per
1000 ft5.

ii) Zf it is exported in the form of UK* (liquified
natural gas), the I3JG export price would be about
Tk.31.00 per 1000 ft?

As compared to the above prices, it has been found, in
a station-to-station comparison, that a nuclear power station of
125 MVe capacity breaks even with a gaa-f ired station of the same
capacity if gas is priced at Xfc.14.00 per 1000 ft.5



Though the pricing of natural gas in Bangladesh has been
debated a lot, its realistio pricing is yet to be done.

6.5. NATIONAL BSEBGY PLANNING

The Bangladesh Energy Study (BES) £"%J was Carried out
in order to make recommendations about future investments in
the energy sector. Its planning horizon was limited to 1985»
For ¿such essentially short range planning, the B.3.3 authors
chose to compare alternate schemes on the basis of least /
(Present worth) cost of capital, operation and maintenance*
The fact that Bangladesh will need to depend upon nuclear
power in the long run and, as such, should learn and absorb
the technology as early as possible, or the removal of regional
imbalance in economic development or giving credit to nuclear
station in a developing country for its unquantifiable but
genuine social benefits, etc., did not feature in their
economic assessment. It was, therefore, no surprise that the
BSS Report was not favourable to the idea of introduction of
nuclear power in Bangladesh,at an early date.

7. PRQBLJ21S

The problems faced so far by Bangladesh in introduction of
nuclear power programme have been stated above» What are the
future problems that Bangladesh foresee ? Some of these are
discussed below»

7.1. PUBLIC ACOSPTI3ILITY

Being one of the most densely populated countries of the
world, Bangladesh has a problem of finding sites acceptable to
the public. Suoh a site was found at Rooppur on the bank of the
river Ganges after considerable search. The construction of a
barrage at Farakka (upsteam of Hooppur) by India and its
commissioning has, however, caused a sharp drop in the dry
season flow of the Ganges» As a result, thermal pollution has
become a major concern of the public, particularly in view of
the fact that the river Ganges is the breeding ground of a



particular variety of fish which provides Bangladesh with a
substantial portion of its fish protein and, to boot, the fish
is most delicious. Efforts are being made in order to ensure a
minimum river flow of the Ganges acceptable to Bangladesh,

The growth of opposition to nuclear power in developed
countries, particularly in Sweden and the U.S., has had its
adverse effect upon public in Bangladesh. The views of the
anti-nuclear lobbies abroad tend to be accepted as the TRUTH.
The slow-down in ordering for nuclear stations in the U.S.A.,
the U.K. and Sweden has been taken to mean that there are as
yet unsolved problems in the utilisation of fission power.
The sooner nuclear power receives wider public acceptance in
the developed countries as a method of power generation, the
better it is for Bangladesh in breaking the ground for its
first nuclear power station.

7.2. NUCLEAR CLUB

As is well-known, "secret" meetings were held in certain
western capitals to form a club, possibly similar to OPEC, of
countries having nuclear industries and the avowed objective
of such a cartel of nuclear exporters would possibly be to
prevent the spread of nuclear weapons by restricting the
transfer of nuclear technology. It is even reported that
President Ford had suggested a three year moratorium on sale
of nuclear reactors to those countries which do not possess
reactors already. Such measures are (i) not likely to add any
new worthwhile step towards prevention of proliferation of
nuclear weapons, but (ii) more likely to harm the growth and
development of peaceful uses of nuclear energy in the develop-
ing countries. The latter is too obvious and the former will
be true because of two reasonsi-

(a) Experiments by certain students of HIT and
Princeton University of the USA in 1976 have amply
demonstrated that unclassified information available
in the market is enough to enable an intelligent
person to put to gather a nuclear explosive, and,



(b) to prevent the diversion of fissile materials for
military purposes a mechanism (IAISA. safeguards)
already exists,

Bangladesh, therefore, believes that instead of
putting hindrance to dissemination of nuclear technology,
the spread of nuclear weapons should be checked by making
the IAEA safeguards universal and more effective.

7.3.
Bangladesh was fortunate in having a sizable corps

of trained nuclear scientists and engineers when the country
gained independence in 1971* But the delay in going ahead
with the construction of the first nuclear power station of
the country is causing gradual drainage of the trained man-
power. As a result, when Bangladesh decides to construct its
first nuclear station, it may have to start virtually afresh
as far as training of man-power is concerned.

8. CONCLUSION

Bangladesh Atomic Energy Commission is continuing
| ? its efforts to construct the first nuclear power station of
' | the country having a capacity in the range of 100-150 MWe.

• It looks forward to cooperation of the IAEA, international
financing agencies, reactor vendors and the Governments of
developed countries in this venture.
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