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INTRODUCTION 

I, the. Chairman, Estimates Committee, Jiaving been authorised by the 
Estimates Committee (1969-70) to submit the Report on their behalf, 
present this Hundred and Twenty-Nmth Report on the Department of 
Atomic Energy-Atomic Power. ' 

2. The Estimates Committee (1969-70) took evidence of the repre-
sentatives of the Department of Atomic Energy, Ministry of Irrigation and 
Power and the Planning Commission on the. 28th and 29th October, 1969. 
The Committee wiSh to express their thanks to the Secretary 'and other offi-
cers of the Department of Atomic Energy and officers of the Ministry of 
Irrigation and Power (Central Water and Power Commission) and the 
Planning Commission for placing before them the material and informa-
tion they wanted in connection with the examination of the estimates, 

3. The Committee also wish to express their thanks to all the, scientific 
institutions and the eminent scientists who furnished memoranda on 1!be 
subject to the Committee. 

4. The Report was considered and adopted by the Estimates Com-
mittee (1969-70) on the 29th April, 1970. 

5. A statement showing the analysis of the recommendations contained 
in the Report is also appended to the Report (Appendix IX). 

NEW DELHI; 

July 9, 1970 
Asadha 18, 1892 (S) 

(viii 

M. THIRUMALA RAO, 
Chairman, 

Estimates Committee. 

' .. 



CHAPTER I 

INTRODUCTORY 

A. Importance of Nuclear Power 

1.1. In the modem world, the per capita consumption of energy is 
·conside red to be one of the main criteria for judging the degree of develop-
ment of a country. In this regard, when the comparison of per capita 
.consumption of energy 'OOtween India and U.S.A lis made, the point 
becomes clear. The per capita energy consumption in U.S. is equivaleDt 
to about 10 metric tons· equivalent of coal per year and the per capita 1966 
national income at 4,500 (U.S.S) as compared to 0.2 metric tons of coal 
and 78$ for India. There is evidence of close co-relation between per 
capita national income and energy consumption. 

1.2. India is very much below the per capita power consumption of 
even moderately advanced countries as would be seen from the table below 
which has been taken from 1967 Statistical Year Book-United NadOlll. 
Figures are for 1966. 

Country 

U. S.A. 
Sweden 
Canada 
Australia 
France 
Gcrmanty 
United Kingdom . 
Israel 
Italy . 
Japan . 
Mexico 
Taiwan 
India 

Per capita 

national 
income 
(U.S.,) 

3,842 
2,732 
2,660 
1,172 
2,052 
2,004 
1,925 
1,504 
1,182 

986 
493 
245 
92 

Per capita 

power 
consump-

tion 
(kwh) 

6,345 
6,484 
7,90 7 
3,329 
2,202 
3'040 
2,703 
1,740 
1,730 
2,171 

432 
593 

75 

-----.-----------------------------------------------
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1.3. There are conventional sources of power like hydel or thermar 
based on fossil fuels, coal, oil and gas. Nuclear power is a newcomer in. 
the field. It was on the 2nd December, 1942 that the first atom was split. 
This was indeed the birthday of the Atomic Age. The acceptance of atomic 
energy as a source of power is now an established fact. Ever since the 
slogan "Atom for Peace" became man's enlightened motto in 1955,. 
nuclear energy has made its mark in almost every field of human activity-
industry, agriculture, medicine. Today, nuclear energy is lighting cities. 
heating homes, driving ships, treating diseases, improving farm crops, aiding 
industrial processes, proving a dependable servant in some phase of life-
on every continent. Hence, it has had a profound effect on economic fac. 
tor in international affairs; it has become, the largest single industry in the 
Unit~d States and is playing an ever-increasing role in the economy of 
many industrially advanced countries; it has created new fields of research 
and advancement, thus raising new factors of world import and changing 
the relevance of others, namely, security, welfare and ethics. However,. 
its greatest impact has been lin the field of power generation-producing 
electricity with the help of nuclear reactors. In the modern civilization, 
which is also called the age of power as it is dependent on 'a plentiful sup-
ply of }lQWcr, the atomk fission holds gre.at potentiality for generating elec-
tric power at competitive rates. 

1.4. Energy, or its most versatile form-electricity, is aptly called the 
modem Aladdin's lamp for economic progress. The break-through which 
has occurred in the cost of generating electric power by using atomic energy 
on a large scale is reftected in the current forecast that more than 50 per 
cent of the, new generating capacity, which will be added in the world 
during the 70s, will be based on atomic energy. Moreover, large agro-
industrial complexes if established 'around low cost energy centres can per-
mit developing areas to utilise lhese advantages even though the capacity of 
their grids is small. It is said that atomic power stations would playa very 
vaIu'able role in the future not only lin areas where other sources of energy 
are expensive but as base load stations working alongside large, hydro-
electric installations. The significance of all this on India's economy 
which is so heavily dependent on agriculture is tremendous. 

Dt'velopment of A tomic Power in various countries 

1.5. By the end of 1969, there were supposed to be 475 reactors ope-
rating in the world. Of these, 105 were power reactors generating nearly 
20,000 M.W. of electricity in 15 countries. The other 374 are for research, 
testing and training purposes in 48 countries. By 1975, the number of 
power reactors will rise to 283 in 21 countries generating nearly 1,30,000 
M.W. of electricity. The growth of nuclear power, which dates from the 
mid-1950s and only took off in the second half 0( the 19608, is still con-
fined mainly to Britain and the United Stares, with Britain owning more 
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nuclear generating plants than any other country. But by the end of 1969 ~ 
U.S.A. has passed the British total, with 24 power stations operating and 
producing a total of 7,141 MW to Britain's 5,353 M.W. The Soviet Union, 
for all that it was the first country to start regularly generating nuclear 
power in 1954 from a small station just outside Moscow, ranks third now, 
only 8 nose ahead of France. During this year France will have more ins-
talled nuclear capacity than the Russians. When it comes to the mid-
19708, the US will have more than six times the installed nuclear capacity 
of any other country. While Japan, Canada, Sweden and India which at 
present occupy 9th, 11th, 12th and 8th position will be ranked as 3rd, 4th, 
5th and 13th respectively. A statement showing the number of reactors 
and the total installed capacity as in 1969 and as is proposed to be in 1975 
in respect of certain countries is given in the chart below: 

Atomic Power Reactors in USA, UK, Canada, USSR, Japan and-
France. 

Country's name 

USA 

UK 

Canada. 

USSR. 

Japan 

France • 

India 

No. of po- Total instal- No. of po- Total Instal-
wer reactors led nuclear wer reactors led nuclear 

in operation capacity in in operation capacity in 
in 1969 1969 (MWe) in 1975 1975 (MWe) 

24 7,140 103 71,200 

29 5,350 42 13,000 

2 225 13 6,500 

16 1,700 25 4,000 

3 477 17 7,150 

8 1,650 12 3,700 

2 380, 5 980 

B. Power Resources and Future Requirements of Power In tile CGIIIdry 

Power Resources 

1.6. It is said that our civilisation is energy-based. The wheels of 
industry and life win come to 'a grinding haIt if we run out of our energy 
sources, which today consists mainly of fossil fuels--coal, oil and gas. It 
is called fossil fuels because they are the remains of past organisms. 
preserved through millions of years of geological upheavals. 

India's main sources of conventional energy are coat, falling water and 
9il. Of these coal is the most important source. As regards India's coal 
reserves, Dr. K. L. Rao, Minister for Irrigation and Power, in an article 



4 

.contributed to the special issue of the 'Science Today' September, 1969, has 
.assessed our coal reserves and its utilization as follows :-

"As for utilisation of our coal resources, the prescnt annual produc-
tion is 70 million tonnes, of which the thermal stat,ions con-
sume about 16 million tonnes. The total requirement of coal 
for power production by 1973-74 is estimated at about 27 
million tonnes, which will be mainly low-grade coal with high 
ash content. Against this, the proved inferred coal reserves 
are assessed at 106,000 million tonnes, concentrated mainly in 
Eastern and Central India." 

The representative, of the Ministry of Irrigation and Power during ~he 
£Ourse of evidence before the Committee stated:-

"Our country has got tremendous amount of coal by any standard; 
some are not classified; it is really inferior grade coal; and the 
only way to utilise that coal effectively is the, conversion of 
this energy into electrical energy." 

1.7. In addition to coal, ab:>ut 2073 million tonnes of lignite are 
.estimated to be available. It may, however, be pointed out that the coal 
reserves of India are unfortunately restricted to a few coal bearing regions 
in Biber-Bengal area. The remoteness of coal fields from many of 
the centres of consumption places a heavy burden on the transport system, 
and complicates the problem of consumption of coal as a cheap source 
of energy in distant parts. For instance, if on an average, the price of 
.coal is R!S. 18 per ton at the mine, it soars to about Rs. 80 per ton it} 
Guiarat or Bombay. Moreover, coal will probably be in great demand-
for industrial utilisation and in any case its transportation over long 
distances would be a serious bottleneck as well as uneconomic. 

1.8. The economically utiliseable hydro-power potential of the country 
aggregates to 41'55 million KW, corresponding to about 21,6000 million 
units of annual output of power. 

During the course of evidence, the representative of the Ministry of 
Irrigation and Power stated that according to the survey the hydro-power 
resources of the country were 41 million KW., but the survey was not 
~omplete and it was going on and it would not be sur'prising if in future 
additional sources in the field of hydro-electric energy were to be found. 

~ 

The Planning C:>mmission in a written reply to a question on this 
6U''lject has stated as follows-

"The total hVdro-electric potential of the country has been assessed 
at 41 M. KW. as technically and economically feasible, of this 
about 15 per cent has been tapped by 1968-69, it is estimated 
that by the end of Fourth Plan (1973-74) the utilisation will 
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increase to about 22 per cent of the total hydro-electric 
potential. " 

Out of the All-India hydr~potential of about 41 million KW at an 
annual load factor of 60 per cent, a large part of the hydro-potential' 

• (13, 5 million KW) is situated in the north eastern part of Incti& 
(Brahamputra Basin) which is unlikely to consume more than a small 
fraction of this potential for a long time to come. A good proportion of 
the balance again is situated right on or close to the coal belt which also 
is unlikely to be exploited for power generation unless it forms part of 
some multi-purpose scheme for b:>th irrigation and power. Even if the 
comparatively less economic hydro-potential were exploited, it would 
seem most unlikely that more than 18 million kilowatts in terms of ins-
talled capacity, would be reached during the next ten years. 

1.9. As regards oil, the country's crude resources are insufficient even 
to meet the numerous higher priority requirements of the transportation 
and chemical industries and although the vigorous attempts being made to-
lxate oil deposits in the country had met with some success, there is 
hardly any prospect of indigenous oil 'production making any appreciable 
contribution to the long term energy requirements. 

In fact, the gap between the requirement and possible availability of 
oil will be so large that the country will have to depend largely On the 
new res:mrces of electricity generation. 

India's resources of nuclear fuel 

1.10. For a self-sufficient atomic energy programme, an adequaW 
supply of nuclear fuel is a pre-requisite. India's reserves of nuclear 
resources are found in two forms uranium and thorium. As a result of the 
survey conducted in the country by the Atomic Minerals Division of tJ.-
Department of Atomic Energy for the search of uranium and thorium 
deposits and other material of potential interest for atomic energy wort,. 
a number of deposits of uranium have been located in Bihar, Rajasthaa 
and Madras. 

A mine and a mill has been set up at J aduguda to treat a'Jout 1,000 
tons of ore a day which will yield about 180 tons of uranium concentratel 
per year. Even without further discoveries of uranium, the present supply 
could enable India to provide from indigenous resources for the first 
group of stations that might be built, upto a total of 1-1/2 to 2 million 
KW. 

In the longer view. as it now appears, Indian development of nucIeat 
er.ergy must prohably depend on the use of thorium. In respect of this 
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India is very weu endowed. These are some 5,00;000 toDS of thorium 
maiD1y in two deposits. About 2,00,000 toDS are contained hi a very rick 
(~ per cent) concentration in the mOllazite beach sands of Kerala. During 
the past ten years a second source has been discovered by the Atomic 
~e.rels Division in an even larger depoSit in the Ranchi Plateau, partly 
In Bihar and partly in Bengal. This oontaiDS some 3,00,000 tons of. 
thorium in monazite of a concentration of 10 per cent. The 5,00,000 
·tons of thorium has been described as equivalent to all the world's known 
uranium in ore containing 0.1 per cent aDd above. 

But while there is no question that ultimately this thorium can be used 
for the production of nuclear energy, its USe requires the solution of a 
number ot problems. Th()rium cannot be used directly but must first be 
used, with other fissionable material, in a reactor to generate U-233. It 
is believed that the conversion of thorium would best be done in a breeder 
type reactor but that it is also possible in a thermal-type reactor. When 
these processes have been developed, especially when suitable breeder-
type reactors are commercially available, India will be richly endowed 
with nuclear fuels. 

1.11. The Committee note that the nuclear power is as~UDling a role 
of increasing importance in the field of power generation all over the 
world. They understand that India's resources of coal aDd bydr~power 
are adequate for meeting the power requirements of the country in the 
foreseeable future. However, having regard to the present rate of growth 
in her population and tile steady increase in the per capita consumption 
of energy, the position might become dillicolt after some time. In view 
of the fact that the coal deposits in India are restricted to a few coalbear-
ing regions in the Bengal, Bihar, and Madhya i'rodesh area far away ftom 
~entres of consumption and the special characteristics of hydro-
power whicb is derived from the seasooaI character of rainfall during 
Indian monsoon, it seems prudent to diversify resources of electricity and 
take advantage of nuclear power. In the matter of nuclear power, Indi:1 
Is said to be fairlv weD endowed in view of the abundant supply of thorium 
and availabllitv ~ uranium also. The Committee are of the view tbat 
dte question of development of nuclear resources is mainly an economic 
one and tbat It Would have to fit in with the overall plan for power 
development taking into account the available resources in the variOllS 

regions of the coontry witb tbe object of deriving optimum benefits 
through integrated operation 01 hydro, thermal and nuclear stations. 
Future Requirem£nts of Power in the Country. 

1.12. When asked whether any survey was conducted regarding the 
power availability and power requirement on a national basis . converin (! 

the next 10 years, the Ministry of Irrigation and Power in a wntten reply 

-~At the time of factual verification the Departmen~ of ~tomic Energy 
have strt2C\ that det)osits have also been found m OrIssa. 
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:stated that the Central Water and Power Commission in connection with 
the formulation of proposals for powec development in the Third Ptait 
had already made a detailed power load survey of the country and assessed 
the demands covering the 25 year period from 1955-56 to 1980-81. 
Since 1963, load development in the country was being assessed 
practically on an annual basis by a Committee set up by the Government, 
known as the All-India Power Survey Committee. This Committee wbich 
comprises the representatives of the Planning Commission, Ministry of 
Irrigation and Power, Central Water and Power Commission and other 
Ministries of the Government of India, such as Industrial Development. 
Finance, Mines and Metals, Department of Atomic Energy, reviews \he 
position from year to year in consultation with the representatives of the 
. State Governments so that the const6Iltly changing pattern of load develop-
ment could be taken care of. The Fifth Annual Power Survey had already 
finalised the load demands for the years 1968-69 to 1973-74. The Sixth 
Annual Power Survey was further reviewing the demands. The Energy 
Survey of India Committee set up by the Ministry of Irrigation and Power 
in 1963 and given the follOwing details of the assessed energy needs of the 
country commensurate with 5 per cent, 6 per cent and 7 per cent growth 
in the National Income assuming 1960-61 as the base year for the period 
ending March :-

For growth in National Income (Million KW) 

5°1. ,0 6% ]D' 10 

1971 18'4 19'2 21 '4 

1976 24'8 28'7 33'9 

1981 38'0 46 '0 55'7 

According to the F"1fth Annual Power Survey carried out during 1968. 
the total demand for power in the country was anticipated to be 19'75 
million KW by end of 1973-74. The Working Group on Power for the 
Fourth Plan set up by the Ministry of Irrigation and Power recommended 
an aggregate installed capacity of 26 million KW by the end of the Fourth 
Plan with a view tQ meet the anticipated demand of 18'5 million KW, 
However, the Planning Commission in their Draft Fourth Five Year Plan 
had envisaged a targetted installed capacity of 22 million KW by 
1973-74. 

1.13. The Planning CODImission were of the view that the Energy 
-Survey Committee of India had assessed the energy needs of the country 
on the basis of 5 per cent, 6 per cent and 7 per cent growth in the National 
Income over the period whereas the growth in National Income had not 
exceeded 3, 8 per cent over the period to-date. It had also been stated 
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that in ~ draft ou~ On the erstwhile, Fourth Plan (1966-71) a target 
of 20 million KW of mstalled capacity was adopted but only 17 million KW 
are likely to be achieved by the end of 1970-71. For the Fourth PlaD. 
1969-74 the growth in the National Income has been adopted at S·S pet 
~nt According to the Planning Commission with an installed capacity of 
about 17 million KW by the end of 1971, 22 million KW by the end of 
March 1974 is likely to meet the power ~ of the country. In a 
written reply to a question, the pl ...... ;..... Commission has however 

~ " informed the Committeo: 

"The Planning Commission however, anticipates certain pocketa-
of shortages and action will have to be taken to identify these 
pockets and take prompt action to meet the power needs of 
these pockets." 

The representative ot the Planning Commission during the course of 
evidence tendered before the Committee, in addition to the slow indus-
trial growth also laid emphasis on the fact that power supply was a con-
current subject and the States were not coming forward with sufficient 
funds to meet the needs of the schemes which are to be completed during 
the Fourth Plan. He further stated that because of paucity of resources-
the Planning Commission has accorded highest priority for the construc-
tion of inter-State lines -so that surpluses in certain areas during certain 
period can meet the needs of the deficit areas during that period. The 
other factor mentioned by him was about the non-utilisation of the 
installed capacity. He informed the Committee that today against the 
installed capacity of 14'5 millio_n KW the peak load was 8 million KW-
i.e. about 55 per cent. 

1.14. During the course of evidence, the representative of the Ministry 
of Irrigation and Power, however, maintained that during the period 1963 
to 1969 the plant utilisation had an average 01. 65 per cent which accord-
ing to him was not low when compared with-for France it was 62 per 
cent, for Italy 55 per cent, for Belgium it was 67 per cent and for 
Austria it was 67 per cent. In this connection., he also pointed out about 
the statutory regulation regarding the shutting down of the boiler at some 
time or the other; as for example, if there were 8 boilers, 2 out of them 
were required to be shut down at some point of time. Then the hydro-
electric reservoirs get replenished largely on a seasonal basis and in this 
connection, the Ministry's representative pointed out that Bhakra Nangal 
has got potential of generation during certain periods of the year upto-
one million KW and at certain other periods the average would be 370--380 
MW. The Ministry of Irrigation and Power had submi~ed a detailed note-
to the Committee on the need for raising the target of mstaDed generatbig 
capacity in the country from 22 million KW to 26 million KW at the 
end of -the Fourth Five Year Plan. In the note it had been mentioned that 
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in ~ed systems, a higher utilisation would be achievable through 
effectIve hydro-thermal coordination which was proposed to be increasingly 
resorted to during the Fourth Plan period. 

1.15. On the future power requirements of the country, the Chairman. 
Atomic Energy Commission, during the course of evidence stated that "there 
has been a very serious difference of opinion as to the size of the total power 
planned in the Fourth Plan. I think that your Committee could come to 
our help. I am suggesting this in all seriousness because the Fourth Plan 
is already on and these decisions should have been taken at least a year and 
a half or two years ago." He observed that since nuclear power stations 
take approximately five years to complete we should have firm programme 
now for meeting needs during the Fifth Plan. Emphasising the need for 
fixing the target lor the Fourth Plan' at a higher level, he stated as 
follows :-

"Suppose there is a difference in estimates as to what the load is 
likely to be in future due to certain set circumstances. We 
have to consider the penalty that we would have paid for the 
optimistic forecast. It is well known that power is one of 
the things which has relation to GNP because it is the basic 
element that goes into all types of things. A pessimistiC 
forecast is at least ten to twenty times more harmful than 
what your optimistic forecast is." 

1.16. With a view to lay emphasis on the optimistic forecasts about 
future power requirements, the Chairman, Atomic Energy Commission 
drew attention of the Committee to its Thirtieth Repon on the Ministry 
of Irri:;ation and Power (Power) in the year 1962-63 (Third Lok Sabha) 
wherein it had ty...,en stated:-

"Since the cost of installing 1 KW of electric power is but a 
fraction of the capital investment required to utilise it, it is 
obvious that if in any eventuality power generating capacity 
was underutilised it would entail less overall loss to national 
economy· than would be the case if productive machinery was 
to be .l9Ildered idle on account of power deficit. Past 
experience, in India and other countries, clearly shows that in 
a developing economy the demand for power nearly always 
outruns the available supply. Planning for surplus power is, 
therefore, essential for achieving an optimum rate of growth 
in the country. The Committee strongly recommend that 
power being a primary source of energy should be OIIe step 
ahead of industrial and other requirements." 

830 LS-2. 



10 

Similar views have been expressed by the Chairman, Atomic Energy 
Commission, in an article· contributed to 'Science Today': 

"The value added through the use of energy is so great that con-
sequences to the national economy as a whole of making a 
pessimistic forecast can be at least ten times more expensive 
than of an optimistic forecast. 

A re:ent study made by us has demonstrated that in Kerala State 
alone the costs to the economy of interruptions and shortages 
of Power during the period 1961-62 to 1965-66 averaged 
Rs. 75 million per annum in terms of production lost". 

1.17. The Committee regret to note that there is divergenre of 
opinion on tbe size of tbe installed generating capacity of power during 
tbe Fourth Five Year Plan between the Planniog Commission on tbe one 
hand and the Ministry of Irrigation and Power and tbe Department of 
Atomic Energy on the other. The former i.e. the Planning Commission 
have fixed the target for tbe Plan at 22 million kw while tbe need bas been 
assessed at 26 mUlion kw by the latter. They feel that targets in this 
respect should have been fixed DHlcb before tbe adual commencement of 
the Fourth Plan especiaDy when the gestation period for nuclear and 
hydel projects is S years or more. Tbe Committee are unable to appreciate 
the views of the Planning Commission while fixing the target at 22 
mOlion kw that "action will have to be taken to Indentify pockets of 
shOrtages, which they anticipate" and then take "prompt action to meet 
the power needs of those pockets". 'Jb.ey CODSider that in the interest of 
perspective planDing and because of relevance of power to the economy of 
a country, it is desirable to initiate action well in advance rather than wait 
for the contingency to occur and Chen take action. In view of tbe 
sufficient scope for India's economy picking up nomentum and since "the 
value added through the use of energy is so great that consequences to 
the national economy as a whole of making a pessimistic forecast can 
be at least ten tbnes more expensive than of an optimistic forecast", die 
Committee consider that the qnestion. of fixation of power targets for the 
Fourth Plan meriIs nrgent and dIorougb consideration. Dey hope that 
the differences wBI be resolved amicably at .. early date so that a reaIist1c 
~ is fixed and a finn decision reached about allocation of share of 
additional power generation to hyclel, tbennaI mil nuclear euergy. 

*Articleon 'Why Nuclear Power foOr India by Vikra A. Sarabrai, 
Chairman, Atomic Energy Commission, September, 1969, issue of Science 
Today' p.. 42, 
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C. Power Reacton 
1.18. The Committee desired to know the various types of reactors in 

"Use in the world today. Government in a written note have given the 
following information:-

Types of Reactors in Use 

'1 

AGR-Advanced Gas-cooled, Graphite Moderated Reactor., 
BHWR-Boiling Heavy Water Moderated and Cooled Reactor. 
BWR-Boiling Light Water Moderated and Cooled Reactor. 
fBR-Fast Breeder Reactor. 
GCR-Gas-Cooled, Graphite Moderated Reactor. 
HTGR-High Temperature Gas-Cooled Graphite Moderated 

Reactor. 
HWGCR-Heavy Water Moderated Gas-Cooled Reactor. 
HWLWR-Heavy Water Moderated Light Water-Cooled Reactor. 
HWOR-Heavy Water Moderated Organic Cooled Reactor. 
LWGCR-Light Water Moderated Gas-cooled Reactor. 
LWGR-Light Water-Cooled Graphite Moderated Reactor. 
OMR-Organic Moderated and Cooled Reactor. 
'" PHWR-Pressurised Heavy Water Moderated and Cooled Reactor. 
PWR-Pressurised Light Water Moderated and Cooled Reactor. 
SGR-Sodium-Cooled Graphite Moderated Reactor. 
SZR-Sodium-Cooled Zirconium Hydride Moderated Reactor. 
SGHWR-Steam Generating Heavy Water Reactor. 

1.19. When asked which is the type best suited to Indian conditions and 
likely to prove economical and practical and also whether they agree with 
the view that "our power programme be based initially on such type of 
Teactors that could operate on natural uranium as fuel :md require mini-
.nIum, initial fuel inventory as welI as minimum annual fuel consumption 
per MW installed", the Chairman, Atomic Energy Commission informed 
thr Committrc as follows:-

"The point is that if We wish to be free from the economic as wen 
as political dependence of outside countries, we must havo 
natural uranium reactors. And according to our estimation, 
Candu type is one of the best. There are certain variations 
which one can make for example use light water as a coolant. 
This might reduce capital cost. The Atomic Energy Commission 

""·CANDU" 
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and its various units are- making a detailed study of ~ 
variants of Candu design. This type might be even moro 
economically advantageous in the years to come. ~ut we do 
feel that the natural uranium reactor or reactors, if and 
when ready for our own equipment plants, th~n I tPink that 
would be the best way to do it. That is, the natural uranium 
reactor would be the best." 

1.20. The Committee also desired to know the time by which Atomic 
Energy Commission will be able to succeed in their efforts to utilise thorium 
as nuclear fuel. The Chairman, Atomic Energy Commission explained the 
position as fo11ows:-

. ' 

"What is happening is that our resources of U-235 are related to' 
our resources of natural uranium which we can mine and sepa-
rate. There is a small amount of natural uranium in a large 
number of granite rocks but it is not economic to go to very 
low grades. Our resources are therefore restricted to ores 
which have a certain concentration. Usually 0.05 is the mini-
mum which We believe would be applicable to our work. Our 
grades are a little better than that. Therefore, our U-2~j
resources are related to the natural uranium. But we have 3' 

rather good-good in our sense. since we are not a rich uranium 
producing country-workable deposits of uranium at Jaduguda 
where we are mining almost 900 tonnes daily which will come 
up to the rated capacity of 1,000 tonnes a day. 

As far as thoriu:n is concerned, by itself in its natural form, it can-
not be used as a material for running ~he chain reaction or 
extracting energy. But if you put thorium in a reactor where 
reaction is going on because of the U-235 which is the nutrient 
it will absorb neutrons and will generate another rather 
important fissile material, U-233, which then can 'be used as 
a new nuclear fuel; so that potentially we have got an unlimited 
source of fissile material. Once we have got the technical 
knowledge, and the installations for being able to irradiate a 
large amount of thorium and generating U-233, and then 
going on to the thorium region, we wm be reaching that stage • 

• • • • 
We have the basic work going on with thorium at the Bhabha 

Atomic Research Centre at Trombay, but we have collaborative 
agreements in this field with the USAEC and we are comparing 
notes with other countries. We are interested in thorium and 
are following the developments at Oak Ridge for the utilisation 
of thorium. We are going on with this aspect of our resources 
also in collaboration with others. The utilisation of thoriuID 
would only come in the third phase:.. 
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I might add that the use of thorium or the replacement of thorium 
in OUr Candu reactor at some stage may be a way of reducing 
the fuel cost of the Candu reactor. It will not be a breeder 
reactor but it will extend the fissile inventory in the reactor so 
that we will be able to utilise, perhaps even before we come 
to the third stage, the thorium partially and draw more out of 
thc total system which we are planning to do." 

1.21. The Committee agree with the Chairman, Atomic Energy 
Commission, that the reactor system most suitable for the country would 
be the one fur which we would not have to depend on foreign countries for 
fucl and other nuclear components and which would prove economically 
advantageolls ill thc long run by making use of thorium which is avaibble 
in plcnty in the country. 

D. Atomic Power Programmes in India 

1.22. The Atomic Energy Commission was established as an advisory 
body in 1948 in the Ministry of Natural Resources and Scientific Research. 
However, :m important effort to develop this work was not made until a 
separate Depal i ment of the Government of India with the full powers of a 
Ministry was established in August, 1954. It is said that the first act that 
the Depart:w·;lI did was to convene a Conferencc in New Delhi on the 
Dcycl')pment of Atomic Energy for Peaceful Purposes in India in November, 
] 954. The Conference was inaugurated by the late Prim0 Minister, Shri 
Jay;aharlal i\"ehru, who took the opportunity for making an important policy 
htatement OIl behalf of the Government regarding the development of 
atomic energy iT] India. Referring to peaceful uses of atomic energy the 
Prime 1'.1in;stcr said, "So far as peaceful purposes are concerned obviously 
we want atomic cnergy for the gcneration of power. Power is the most 
important thing in de\"eloping a country's resources. You may judge a 
country's advance today merely by seeing how much power it produces 
or uses". 

Tn 196(), the Indian Atomic Energy Commi~sion submitteJ its first con-
crete propos;,ls to the Planning Commission for setting up atomic power 
stations in Tndi:l. It i<; stated that among,t the factors that encouraged 
Governlllcnt t" ]:,unch the progr:lmmc wcrc firstly, the availability of a group 
of talented, tr;jped and devoted scientists and engineers at Trombay, who 
had ;lcquired famili,lTity with the new technology throtJ"h the construeti,m 
on their own unaided effort of two research reactc>r"J, APSARA and 
ZERLINA and in collaboration with Canada, the Canada India Reactor 
(emUS); secondly the location of resources of uranium in Bihar and 
thorium in the monazite sands of Kerala; thirdly, the slJccess of Indian 
scientists in establishing the technology of the fahrication of uranium fuel 
elements required for eTRUS; fourthly, the inadequacy of hydcl reso~lrcc; 
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and coal and oil resources in the context of India's long term requirem~nts; 
fifthly, the limited geographical distribution of coal resources in India;. 
sixthly, the significantly lower fuelling cost of nuclear power stations, parti-
~ularly if the total real cost of coal including the effect of investment on 
rail transportation were taken into account; seventhly, the possibility of 
nuclear power stations operating at high load factor in certain grid systems 
in India, which would contribute significantly to the economics of nuclear 
power and last, but not the least, the importance of. avoiding absolescence 
involved in developing the technology too tardily. Any delay in launching 
the first phase of the development of nuclear power based on natural 
uranium would, it was recognised, delay the next generation of nuclear 
stations· based on breeder reactors whiCh would be competitive even with 
thermal stations close to coalfields. 

1.23. It has been stated that five successive stages may be identified in 
the development of the nuclear power programme of India. The first stage 
of low power and without electrical generating capability was marked by 
the constructk>n of research reactors. Apsara and Zerlina (a zero energy 
assembly) were undertaken by Indian Scientists and Engineers without any 
foreign collaboration or assistance except that the enriched Uranium required 
for Apsara was obtained from the United Kingdom and the heavy water for 
Zerlina from the United States of America. The Canada-India Reactor 
(CIRUS) was the first large r~ch reactor (40 MW thermal) to be 
bvjIt, Canada providing the design and know-how. 

1.24. In the second stage the nuclear power programme was initiated 
with the Tarapur Atomic· Power Project. In this project, International 
General Electric of USA assumed the responsibility of the prime contractor 
and has built the main station to its own design. 

1.25. In the third stage it was decided to develop a iamily of natural 
uranium fuelled reactors which would not require the importation of en-
riched fuel as in the case of Tarapur. After detailed examination, the choice 
of the system fell on the CANDU reactor developed by Canada using 
natural uranium as fuel and heavy water as a moderator and coolant. 

The ultimate atomic power programme of India would be based on the 
USe of thorium, vast deposits of which are available in the country, but 
this programme has necessarily to be preceded by a generation of natural 
uranium reactors whiCh will produce power, and plutonium as a by-product. 
Following this policy, the construction of three units of heavy water 
moderated and cooled reactors using natural uranium (Rajasthan Atomic 
Power Projects I and II and Madras Atomic Power Project-RAPP I &: 
n and MAPP has been undertaken in the third stage described earlier. 

1.26. In the fourth stage, it is proposed to build a fast breeder 
1'e8L't{\t. which will use plutonium and depJeted uranium produced in the 
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first stage reactors as "low cost by-products". As a prelude to the building 
of this Fast Breeder Test Reactor, our scientists propose to set up a Zero 
Energy Fast Reactor Facility at Trombay for studying the physics design of 
large breeders and a Pulsed Fast Reactor at Madras intended to providt: 
high intensity neutron source for cross-section measurement related to the 
development of breeder reactors and for neutron research. This responsi-
bility it is stated will be undertaken without any foreign collaboration. 

The Atomic Energy Commission has entered into agreement with the 
Commissariat l' Energie Atomique of France. Under this agreelIlf'nt the 
Commissariat is sharing its experience in the field of fast breeder reactor 
technology with the Indian Atomic Energy Commission. The detailed 
.studies are expected to be completed in 12 to 18 months. TIle joint study 
being undertaken by Indian and French concerns the Fast Breeder Test 
;reactor to be set up at Edaiyur adjoining Kalpakkam. The object of this 
~tudy is to pwduce detailed designs and specifications of all plant compo-
nents as a guide for firm financial estimate for concluding contracts and 
also for carrying out certain detailed studies and test necessary to define the 
characteristics of the reactor. 

1.27. The expected amount of expenditure to be incurred on this 
account is e~timated at Rs. 175.76 lakhs. India will bear the entire 
expenditure on the preparation of the proiect report and on the joint studies. 
It has been stated that for a small prototype breeder reactor of 40 MW 
thermal approximately output adequate quantity of plutonium will be avail-
able from the Rajasthan and Madras power stations by the mid-seventies. 
Maximum Indian content of materials and equipment for the project will be 
aimed at. The construction of the reactor will lie with Indian scientists and 
engineers. The workshop facilities of the Department of Atomic Energy 
and Indian industry will have the maximum share in the engineering of the 
Project and supply of materials and equipment. Moreover, the setting up 
of ancillary laboratories like Heat Transfer and Liquid Metal Technology 
Laboratories, Materials Research Laboratories, Fuel Reprocessing, and Re-
fabricating Facilities and, as stated above, a Zero !Energy Fast Reactor facility 
and a Pulsed Fast Reactor facility will be undertaken by Indian scientists and 
engineers without any foreign collaboration. The Indian programme is 
planned with a major emphasis on development work in the light of known 
techniques and of building a base for future research and development in 
iliis field, so that by the late ·70's large fast breeder reactors on a com-
mercial scale could be installed ,and operated. Before, however, India can 
establish commercial scale fast breeder reactors for power generation, to 
provide self-sustaining base for future atomic energy development of our 
own fuel resources, it will require a sizeable inventory of plutonium which 

• At the time of factual verification the Department of Atomic Energy 
have desired the substitution of "the late 70's" by "the 80's". 
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can only come from an installed capacity of approximately 3,000 megawatts 
of natural uranium thermal reactors. 

1.28. In the fifth stage of the nuclear programme U133 bred from 
thorium would be utilised for maintaining a programme of inexpensive 
nuclear power plants. lbis stage could be reached in the 80's. 

1.19. When asked to state the broad features of the original programme 
proposed by the Atomic Energy Commission for the development of 
nuclear power in India, the Department in a written reply drew the atten-
tion of the Committee to the following statements: .-.: .b~'±':..;.;.i .;.~ 

I GENERATION 
II GENERA. TION 

III GENER!\ TION 

The three stage Programme 

TYPE 
NATURAL 
BREEDER REAC-
TORS 

URI\NIUM-233-
THORIUM CYCLE 

MW 
30 00 

DATE 
1975 

The original programme at the time of drafting the First Fourth Plan 
(1966-71) envisaged the setting up of approximately 3,000 Mwe of 
atomic power capacity by 1975-76 as under:-

1966-71 . -------- ---------------
Tarapur . 
Rajasthan. 
K'llpakkam 
1971-76 
R'ljasthan 0'- Klkrapara 
K\lpakkam 
Tarapur . 
New Site (Southern or Western India) 

1200 MWe 
---------

380MWe 
400 MWe 
400 MWe 

1800 MWe 
400 MWe 
sooMWe 
500 M-Ve 

1.30. As regards the second unit of the Kalpakkam station, it was pro-
posed by the Atomic Energy Commission for inclusion in the IV Plan. 
In spite of the fact that its construction was approved by the Planning Com-
mission in October, 1964 and by the Cabinet in June, 1965, it has not 
been accommodated in the Fourth Plan, apparently owing to the difficult 
resources position and due to the lact that the Planning Commission are 
doubtful regarding the capacity of the Madras grid to absorb the power 
delivered from the station if it were completed before the end of the 
Fourth Plan. 

It has also been stated that the programme proposed by the Atomic 
Energy Commission included, besides the second unit of the Madras Station, 

thrt'e units of ~ MW scheduled for completion successively in 1977, 1978 
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.and 1979, so that by the end of the Fourth Plan, 2,700 MW of nuclear power 
would be installed, including Tarapur, Rajasthan and Madras Atomic Power 
Project I. This programme would have involved an additional outlay of 
Rs. 92.00 crores during the Fourth Plan. 

1.31. Explaining the strategy of nuclear power, as outlined by Dr. 
Bhabha, the Chairman, Atomic Energy Commission, informed the Com-
mittee as follows:-

" ........ strategy of nuclear power as was outlined by Dr. Bhabha 
many years ago with a lot of foresight because ten years later 
now when we look at this again, we will real is.: with what great 
insight-what you mi,gbt say prophetic insight which he had in 
judging at that stage, out of several technological options for 
providing nuclear power energy, he chose something which 
proved successful. There are many other countries which were 
not successful in the development of nuclear technology. If 
we look back, it was uranium and heavy water which was 
made by Dr. Bhabha the cornerstone of the first generation 
which has permitted us to be free from imported technology 
or materials. This has great relevance and validity to other 
political things also. This is a three point programme. 
Uranium fed into heavy water reactors produce energy. They 
produce plutonium. This will go in the second stage into the 
breeder reactor with thorium and develop a new fissile material 
for use in the Third generation. This is the third generation. 
Unless you go through these phases and develop a new inven-
tory of plutonium, there will be no hope of going beyond this. 
The real inexpensive electricity comes at this point. There is 
no other way and I think the country has to recognise that to 
develop the indigenous technology we have to go through theSE 
processes and take proper measures and here one needs a firm 
cOllviction and should go step by step along these lines. 
Learning to make nuclear power generation less expensive is 
learning the technology itself. 

This programme as is outlined is really not a programme of one or 
two years. It extends over a period of 10 or 15 years starting 
from 1964 when Tarapur and Rana Pratap Sagar were first 
committed to 1980. It is over a period of 16 years. The 
second stage of the programme cannot survive unless the com-
mitment to it is also made. If we alter our 3ights for 3 or 5 
years because we have a Five Year Plan and we change the 
very basis on which this commitment is made, then we can just 
forget about the possibility of reaching there. It is in this 
context that we feel that there is a great danger in looking at it 
piecemeal. If you stop the water for six months, you will DOt 
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have the pIant afterwards. This is the type of situation which 
we have both in regard to Rana Pratap Sagar and in regard to> 
developing the expertise of Our industry both public and private 
and self-reliance." 

He further stated-

"Our plan calls for installation of about 2,800 MW by 1979-1980 
which would mean that in addition to 1,000 MW which is under 
construction or which is already operating by 1974 we should 
go in for another 1,800 MW which will be sanctioned during 
the next six years so that that could be coIlliPletcd by 1980. 
This is the crux of the matter. . 

Unless we do this there is no possibility of taking advantage of fast 
breeder reactor technOlogy which according to the best world 
estimates will be commercially available in about 8 to 10 years"" 

. time. Some people are even optimistic that within five years 
there will be a major break-thrOUgh in power. The fast breeder 
test reactor which we are putting up in the next fOUr or five 
years will give Us indigenous technological know-how as well as 
industrial competence to make these components here itself so 
that from 1975-80 we can start at least one major unit of the 
fast breeder reactor. And by 1990 we would be able to run it. 
All this is a closely knit-plan. H somebody were to tell us 
that for 2 years there will be no progress, as the Planning Com-
mission draft repon says, it would mean literally that until 
1973-14 there would be no further approval of a project. If 
that happens, the whole thing will be completely upset. * * • 
That includes building of a plutonium inventory. As far as 
we are concerned that is our aim." 

1.32. The Committee desired to know if it will be possible for the 
Department of Atomic Energy to achieve the target of installation of about 
2,800 MW by 1979-80 according to the present development of nuclear 
power technology and programmes of work and what will be the require-
ment in terms of money and the number of projects that will have to be 
set up to achieve the target. It has been estimated that for embarking on 
breeder reactors 1,000 kgs. of plutonium is required every year and the 
plutonium produced from Tarapur is 130 kg. and the likely production 
from Rajasthan Atomic Power Projects I and II and Madras Atomic Power 
Project I will be 90 kg. each every year. 

In a written note it has been stated that depending on the types and 
sizes of reactors chosen, the balance of 1700 MW yet to be sanctioned wi1T 
~ between'Rs. SOO and Rs. 600 crores. According to the present indi-
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cations, it should be possible for the Department to carry out this pro-
gramme if suflicient resources are made available. Plutonium would be-
required for embarking on breeder reactors in the second stage of the atomic 
power programme to be completed in the early 80's and for reactors utilis-
ing thorium. The plutonium estimated to be produced annually from Tara-
pur and 2300 MW CANDU type reactors using natural uranium is 1100 kgs. 
approximately. 

1.33. The Committee were informed that the Planning Commission pro-
pose discussing these issues to seek clarifications from the Department of' 
Atomic Energy. They have raised the following issues:-

"The Department of Atomic Energy contemplates stock-pilling 
plutonium for fuelling these F.B.Rs. in 1980's. According-
to D.A.E's. estimates, the Tarapur, Rajasthan and Kalpakkam 
atomic stations would yield annually 130, 180 and 180 kg. of 
plutonium respectively. Presuming that Kalpakkam Stage II 
would be completed in 1975 these thr~ stations would yield 
a total inventory of about 3840 kg. by that time and 490 kg. 
per year in subsequent years. The Department of Atomic 
Energy has yet to indic-ate what programme of Fast Breeder 
Reactors this inventory of plutonium available by 1980 and 
that becoming available at the rate of 490 kg. per year can 
support. It is also not clear as yet the size of outlayS that will 
be required for Fast Breeder Reactor programme". 

1.34. In a lecture delivered at Dublin in 1957, Dr. Bhabha had stated 
as foHows with regard to the setting up of breeder power stations:-

"It seems likely that breeder power stations may begin to operate 
by about 1965. In order that enough plutonium should be 
available at that time for fuelling such stations. It is clearly 
necessary to start On an atomic power programme based on 
natural uranium reactors very soon ........ ". 

The position of the Atomic Power Projects under construction has been 
discussed subsequently in Chapters II, III and IV. Tht; Tarapur Project 
has started flowing commercial power from October, 1969 only. RAPp I 
and II will be commissioned sometime in 1971 and 1973 respectively. The 
Madras Project Unit I alone is likely to be commissioned in 1974. Madras 
Atomic Power Project Unit II has not been included in the draft Fourth 
Plan. In reply to a question* answered in the Lok Sabha on the 1st April, 
1970, it has, however, been stated that it has been decided to add a second 
unit of 200 MWe capacity to the Madras Atomk Power Station being set 
up at Kalpakkam. A provision is being made in the Fourth Plan towards 
advance action for a nuclear power station to yield benefits in the Fifth 

*tmQ No. 4763 on lst April, 1970. 



· .' . 2U • 

Plan. Feasibility studios" are also being undertaken to decide upon the 
setting up of a new plant, 

1.35. The Committee note that the atomic energy programme as 
"originaUy drawn up by the Atomic Enet-gy Department" covered a period 
"of 16 years i.e. from 1964 to 1980 to enable the cOllllky to avail of tile 
fast breeder reactor technology whiCh is expected to be commercially 

"available by that time. This programme has been altered ~o synchronize 
with FIVe Year Plans and scaled down by the PlanniRg Commission. 
According to the Chairman, Atomic Energy Colllllli6moo, this has upset 
their programme which is a closely knit plan and does not admit of any 
break-up piecemeal. Their commitment is for a longer period with the 
aim of building np 'plutonium inventory which will give indigenous technical 
know-bow as well as industrial competence to make tbe components in 
the country so that from 1975-80 we can start one major unit of the East 
'breeder reactor'. The Committee :Ire informed that the Planning Commis-
sion are having a dialogne with the Atomic EDel'gy Department with a view 
to sort out their differences in this regard. The Committee hope that this 
will be done with expedition and 8 firm decimn reached quickly. 

E. Plan Targets and Achievements 
1.36. It has been stated that during the first and second Plan periods, 

the .'!xpenditure of the Department of Atomic Energy was not induded in 
the Plan. The Planning Commission were, however, apprised of the broad 
framework of the atomic energy programme and the capital outlay involved. 
However, no expenditure was incurred by the Department in the power sec-
tor except for an outlay of approximately Rs. 9.00 lakhs on preliminary 
investigations and site work relating to Tarapur Atomic Power Sat'on. It 
was only towards the .~nd of the Second Plan period that a decision was 

eta ken to include the expenditure of the Department of Atomic Energy in 
the Third Plan.' 
1bird Pian (1961----66): 

1.37. The allocation of Rs. 51 crores was made in the Third Plan for 
'nuclear power' mainly to cover the outlay on the Tarapur Atomic Power 
Project (T APP). According to the original targets fixed at the time of the 
formulation of the Third Plan, one of the two reactor units of 190 J\.1W 
capacity in the Tarapur Atomic Power Station was to be commission.:d by the 
end of the Third Plan. Work on Tarapur commenced only in May, 1964. 
The budget provisions made for the two years afterwards totalled Rs. 24.06 
crOTCS and the total actual expenditure during the same was slightly higher 
viz. Rs. 25.05 crores. After the conclusbn of the agreement with the main 
contractor, viz. Iinternational General Electric Company Limited. the 
financial target set for the project was attained and the failure to attain 
higher target set for Tarapur for the original plan was due to delay in the 
conclusion of the Technical Cooperation and Aid Agreement with the Gov-
~mment of U.S.A. 



21 ~U.J tiov(,. CUDIIO.lIIOII 

Aoo. No. R . .. "H.'-!.'!?c::..~.~ 
Rajasthan 1 and II (RAPP I and II) .. te. ... ........ 7.~.~.:lQ 

By the time of the mid-term review of the Third Plan in 1963, the 
Cabinet approved in principle the setting up of a nuclear power station at 
Rajasthan and the inclusion of project in the Third Plan. An outlay of 
Rs. 10 crores was proposed for the Rajasthan Atomic Power Station during. 
the Third Plan period, which was to be made for the greater part out of the 
savings from the allocations made for the Tarapur Atomic Power Project. 
At the same time, it was also proposed to develop one or two sites of 
nuclear power stations which could be included in the Fourth Plan. Work 
on Rajasthan Atomic Power Station Unit I commenced in December, 1964. 
The work on this project only extended for a period of less than one and a 
half years. As against the budget provisions totalling Rs. 7.53 crores made 
for the project during the last two years of the Plan, the actual expenditure 
was Rs. 5.09 crores. The shortfall was mainly due to the fact that the 
Department of Atomic Energy assumed the actual contract responsibility in 
respect of Rajasthan Atomic Power Station for the first time. The project 
had to encounter problems such as shortage of power in Rajasthan, delays. 
in supply of equipment specially indigenous one and delay in the arrival 
of the delivery items which resulted in shortfall. The late receipt of b:Ils 
for equipment supplied was also one of the factors. The target of design 
engineering was generally adhered to the schedule, as also placing of orders 
·for equipment. The contract work was slightly behind schedule. 

As regards R'Ijasthan Atomic Power Station Unit II, it had been stated 
that this was originally envisaged as a Fourth Plan Project and only some 
preliminary work was undertaken during the Th:rd Plan. 
Madras A tomic Power Station (MAPP) 

To::. October, ] 964. the Planning Commission had approved of the set:-
ing up of two units of 200 MW each at Madras. In June, 1965, the 
Cahinet had also approved of the setting up of both the Units subject to 
arrangement being made for financing the foreign exchange cost of the 
Project. Owing, however, to the difficultv encountered in making these 
arrangements, it was . decided iIi mia 196~ to build one unit to . 
begin with. 

The break-up of the expenditure made for the development of nuclear 
power in the Third Plan has be'!n as under: 

(i) Tarapur Atomic Power Project . 
(ii) Rajasthan Atomic Power Project-Unit I . 
(iii) Rajasthan Atomic Power Project-Unit II 

(Re;. in crores) 

(iv) Preliminary expenditure on future Atomic Power Stations 

25'79 
5' 12 

0'07 
0'08 

TOTAl. 31'06 
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-Annual Plan (1966-67): 

1.38. A total outlay of Rs. 41 crores was included m the Annual Plan 
-for 1966-67 for the Tarapur, Rajasthan and Madras Atomic Power Sta-
tions. The actual expenditure amJunted to Rs. 48.93 crores i.e. 7.93 crores 
more than the aIJocat:oD. This excess was mainly due to devaluation. 

The work on the construction of Tarapur Atomic S;ation and Rajasthan 
Atomic Power Station Unit I proceeded according to schedule during 1966-

·67. However, there was som.:! delay in the commencement of work on 
Rajasthan Atomic Power Station-Unit II ow'ng to delay in I.:onclusion of 
the technical cooperation agreement and financing agreement cov.:!ring the 
foreign exchange cost of the project. The work on the Madras Atomic 
Power Station could not commence as scheduled during 1966-67 as arrange-
ments for financing the foreign exchange cost of the project did not materia-
lise. 

Annual Plan (1967-68): 

1.39. A provision of Rs. 39.50 crores was included in the Annual Plan 
(or 1967-68 under the scheme 'nuclear power' for expenditure on-

(1) the Tarapur Atomic Power Station. 
(2) the Rajasthan Atomic Power Stations-Units I & II. 
(3) the Madras Atom:c Power Station. 
(4) preliminary expenditure on other Atomic Power Stations. 

As against this, the ac:ual .~xpenditure during 1967-68 was only Rs. 
29.89 crores. The shortfall of Rs. 9.61 crores has been analysed as 
follows:-

'Tarapur 
Raiasthan Unit I • 
Rajasthan Unit II 
M'ldras 

• 

Preliminary expenditure on future Atomic Stations • 

(Rs. in crores) 

(-)4'97 
(-)3'75 
(-)0'57 
(-)0'38 

(+)0'06 

The Taraour Atomic Power Station was scheduled for completion by 
'October. 1968 and the first reactor was to be ready for loading of fuel bo-
fore December. 1967. However, due to the occurrence of bairline cracks 
in ~ome stainless steel reactor componen's, the first reactor could not be 
ready for loading according to schedule. 111:s postponement accounted for 

. only a part of the total sbortfall in expenditure; tbe other part being due to 
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Jarger payments in respect of fuel having been made in 1966-67 thopgh 
provision ther.~for was made in 1967-68. 

The shortfall in the expenditure on Rajasthan Atomic Power Station-
Unit I was mainly due to delay in the manufacture of certain major items 
.of equipment to be supplied by Canadian firms and in the fabrication of 
certain items in India. 

As regards Madras Atomic Pow.~r Project J, there was a slight unavoid-
3ble delay in getting possession of the land acquired lor the Station and 
consequently civil works could not be commenced accord'ng to the original 
-schedule. 

Annual Plan (1968-69): 
1.40. A provision of Rs. 25.64 crores was included in the Annual Plan 

1968-69 under the scheme -'nuclear power'. As against this, the final 
r~quiremcnts of th.~ Atomic Power Stations amounted to Rs. 32.30 crores, 
i.e. an excess of Rs. 6.72 crores. This excess was mainly due to the addi-
tional requirements of the Tarapur Atomic Power Sta:ion for meeting ex-
penditure on customs duty on import of fuel and USe charges on fuel. These 
were not plOvid .. ~d for in the Budget Estimates 1968-69, as informat'on re-
garding liability on these charges was not available at the time of framing 
those estimates. 

At the time of framing the budget estimates 1968-69. the Tarapur 
Atomic Power Station was scheduled to go into operation in October, 1968. 
However, as cxpla'ned earlier, there was some delay in the commissioning 
schedule and the station is now expected to go into commercial operation 
in July, 1969. 

The work on the Ra1asthan Atomic Power Station Units I & II pro-
grl"ssed more or less according to the schedule. 

The Madras Atomic Power Station is being set up entirely by Indian 
engineers/scientists and most of the machinery and equipment required for 
the station is being fabricated indigenously. As a result of efforts to maxi-
mise the indigenous components, certain delays have occurred in order:ng 
and procurement of machinery and equipment. There has also been slight 
-delay in the execution of the civil works on account of the delay in appoint-
ment c'{ consultants. 

1.4 1. Explaining the reasons for the differenc~ between the targets and 
the actual achievements during each of the Plan periods, the ChairmaD. 
Atomi(~ Energy Comm:ssion, stated as foIJows:-

"Doring Second and Third Plan, the situation was that the Depart-
ment did have plan provisions but these were not fuIy 
utilised for the reason of the delays which took place. For 
instance. as explained earlier, Tarapur was delayed for two to 



three years for negotiations. There was major spill-over. Thi& 
condition does not exist now. Today, in the current year, we 
are short of capital funds. Next year, it will be even less if the 
present system goes on. Now the situation is that this pro-
gramme cannot continue to maintain its momentum until the 
succession of projects are sanctioned in time and one gets the 
means to implement them. * * * There is this major problem 
of management at national level between the various agencies. 
Aftcrall, the Atomic Energy Department and its groups can 
only fulfil those aspects of requirements which are not catered 
to by other major public or private organisations. We are not 
in the generators field. We should not be setting up a plant for 
making generators. In these things and for sreel, for special 
metals of various types and for heavy engineering, we must 
depend on outside organisations. And in this, proper mandate 
and coordination is quite crucial. As far as I can flee, there 
is scope for our internal improvement and the external coordi-
nation has to be tightened up. I think if we have a clear cut 
mandate not for three Or four years but for ten years, we can 
really make progress. • * * Nobody can make a real 
attempt at such a major task unless everybody looks at more 
fundamental way in a long range point of view." 

1.42. The Committee note that there have been large scale variations 
in the budgetary pro~ions made and the actuaIs in the Plan targets, 
although in some cases it was due to force majure events like devaluation, 
imposition of customs duty etc., over which the Department of Atomic-
Energy bad no control. The Committee realise that because of tbe newness 
of the field of nuclear power development in the country, our dependence 
on foreign collaboration and foreign finances and introduction of indigenisa-
tion in the power projects, there have been shortfalls in the achievement of 
the targets in the past. They, however, hope that with the experience 
gained and gradual elimination of dependence on foreign sources in the 
matter of consultancy, personnel, fuel, equipment etc. and with proper co-
ordination and management at national level between the various connected 
agencies, die Department wm be able fto improve its performances in 
future. 



CHAPTER D 

TARAPUR ATOMIC POWER PROJECT (TAPP) 

A. Sitting of the Project 

2.1. In August, 1958, 'a deciSiion was taken to include an atomic power 
station in the western region of India ~n the Third Five YeJr Plan. The 
power unit of the Department of Atomic Energy was set up in August, 
1959 with an O.S.D. (Power) and the site for the first atomic power 
station was selected by this unit. The choice of Tarapur as the site for the-
first nuclear power station was dictated by the followang considerations:-

(a) The ,in'adequacy of conventional sources of power in this regi-
on and its distance from coalfields. 

(b) The existence of a well-developed power system in this region 
which would make it possible to operate a nuclear power sta-
tion at a bigh load factor. 

(C) The pace of in~.:r·ria1 development in this region which could 
ensure the a't>sorption of large blocks of power which a big 
nuclear power station would deliver. 

2.2. Ac; pow~r was intended to be supplied in equal measure to the 
power systems of Ma'harashtra and Gujarat, the location of the Station had 
to be at !'ome point north of Bombay. About 20 alternative sites north of 
Bombay were accordingly examined in detail. The various Departments 
of the Government of India including the Geological Survey of India, the 
Central Water and Power Commission, the Indian Navy and Indian Air 
Force 'assisted in the ~te selection. Tarapur was final1y selected on the 
following technical and economic consider.an(ms and this decision was an-
nounced hy the Prime Minister in Parliament on the 10th August, 1960:-

(1) The suitabil!ty of the site from the point of view of drawing 
cooling water and discharging liquid effluents into the sea. 

(2) Good foundation conditions and seismic stability. 
(3) Health and safety considerations under all operating condi-

tions. 
(4) Electrical considerations effecting the despatch of power. 
(5) Access to site, availability of fresh water and construction 

materials. 
(6) Lastly, the availability of 6 site at Tarapur which would " 

free t,rOJ!l lru:se population wit~ a zone of one mile. 

25 
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B. GLOBAL TENDERS 

2.3. It has been stated by the Department of Atomic Energy that be-
fore India could embark on any programme of nuclear power, it was 
necessary to acquire as soon as possible the technological know-how in this 
spedaHseu field and also to have, facilities for producing fissile material 
such ,::15 plutonium so as to give flexibility in t'he later stages of the pro-
gramme; the country's large thorium reserves could then be exploited use-
fully. According to them this objective could be met in one of two ways; 
either, by entering into a foreign collaboration for o'btaining the necessary 
technological know-how and for importing specialised components and 
matelials that may not be available within the country or by calling for a 
global tender on a fixed price basis without imposing any limitation on the 
choice of the reactor system and this could provide a general perspective 
of the world-wide development in the field. For the first atomic power 
station in the, country, at Tarapur, the latter 'alternative was chosen. 

2.4. Global tenders for the Tarapur station' were accordingly invited 
in October, 1960 The tenders were based on enquiry specifications 
drawn up by the engineers of the Tarapur Project. In response to this 
invitation of tenders, seven proposals were received 'at the end of August, 
1961, from four countries as under:-

United Kingdom-
1. General Electric Company 
2. English Electric, Babcock Wilcox and Taylor Woodrow Group 

France--
3. Groupement de Constructeurs Francaise de Centralcs Nude'aires 

(a consortium of French firms) 

United States of America-
4. General Electric/International General Electric Co. (CE/IGE) 
5. Westinghouse Electric International Co. 
6. Atomics International in association with Kuljian Corporation. 

Omada-
7. Canadian General Electric Company and Canadian Bechtel. 

These plOposals covered four reactor systems then in operation or under 
development in the world: 

(a) Natural uranium graphite moderated gas cooled reactors 
(Proposals 1, 2 and 3) 

(b) Slightly enriched uranium, light water moderated and cooled 
re:actors (Proposals 4 and 5) 
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(c) Natural uranium heavy water moderated, organic cooled con-
cept (Proposal 6) 

(d) Natural uranium heavy water moderated and cooled concept 
(Proposal 7) 

The tenders ,were evaluated in detail by the Project as also by groups of 
experts from the Atomic Energy Establishment, Trombay (Now Bhaba 
Atomic Research Centre) and thl; Central Water and Power Commission. 
The proposal from the Canadian firm and from the American firm who 
offered a n'atural uranium reactor were not complete either in design or 
cost as no such station had been in operation anywhere in the world. The 
British and French offers were found to be too expensive. Of the two 
American tenders, that submitted by the International General Electric 
which was based on a boiling water reactor using enriohed uranium was 
found to be the most suitable and it was decided that subject to a satisfac-
tory fcttlement of the terms relating to financing, fuel supply and safe-
guards, it should be accepted. Bdore the offer could be finally accepted, it 
was necessary to make satisfactory arrangements with the United States 
Government on financing, supply of fuel, safeguards, plutonium buy back 
and allied matters. As considerable progress on these matters had been 
made by September, 1962 and there was every possibility of satisfactory 
eonclusion of the inter-governmental agreements a conditional letter of 
intend was issued to International General Electric Company on September 
24, 1962. The definitive contract could, however, be entered into only 
after satisfactory agreements had been concluded with the U.S. Government 
and U.S. Atomic Energy Commission. I 

C. AGREEMENTS 

2.5. Three inter-governmental agreements were accordingly executed--

(i) Indo-US Bilateral Agreement for Cooperation tailored for the 
Tarapur Project, was signed on August 8, 1963. This in-
cludes commitment for fuel supply throughout the life of the 
station and exchange of unclassified information in the fields 
of research and development including BWR technology 'and 
too use of plutonium as fuel. 

(ii) US AID Loan Agreement provides for funds for the actual 
foreign exchange cost of the Project upto a ceiling of $80 
million and was signed on December 7, 1963. With tbe 
constant effon by the Project to conserve foreign exchange 
and with the cooperation of the prime contractors, there has 
been a substanti'al saving in foreign exchange and $5 mil1ion 
has already been deobligated. 



28 

(ill) Fuel Sales Agreement with the U.S. Atomic Energy Com-
mission was negotiated and agreed to in principle in August .. 
1963. The contract was formally signed on May 17, 1966. 

2.6. A definitive contract was thereupon executed on May 8, 19~ 
between the Government of India and Inte.mational General Electric. 
Under this contract, International General Electric have guaranteed the 
output and efficiency of the station at full power, the quality and workman-
ship of the various components and also the completion date. The total 
base price of the station in terms of U.S. dollars and rupees is flxcd, sulr 
ject however to escalation and payments for extra work that may be or-
dered, for which allowance, has been made in the cost estimates. 'Phe 
contract also defines the design basis and spells out in detail the work and 
services involved along with all the guarantees. It also provides for re-
view and comment of the design and inspection and general supervision of 
the work by the Project. These details are stated to have proved useful 
in the ·administration of the Project. 

Choice of Enriched Uranium Reactor 

2.7. The Committee desired to kn;)w the special considerations which 
had led to the acceptance of the offer of the International General Electric 
even though it was against the basic objective of the Atomic Energy Com-
mission of setting up reactors based on natural uranium. The Department 
of Atomic Energy have justified the setting up of the project on the follow-
ing grounds: 

(i) There were strong economic reasons to do so. The offer of 
the Company was too attractive in terms of capital outlay to 
be rejected. The global tender disclosed that among tho 
natural uranium reactor proposals, the French was the best and 
among the enriched ones, International General Electric's was 
the best. The relative cost (pre~v.a1uation basis of the 
French proposal were Rs. 89,.00 crores (inclusive of Rs.. 
59·30 crares as foreign exchange component) and that of. 
International General Electric's Rs. 60.67 crores (inclusive 
of Rs. 44·24 crores as foreign exchange component). The 
initial investment on the French tender (for a sliglhtly smaller 
station) would have involVed over Rs. 28 crores in excess and 
tQe fOJeign ucDange requirements over Rs. 15 crOTes in excess. 
With an investment of f·oreign exchange amount equivalent ta
Rs. 15 crores on pre-devaluation basis, interest at the rate· 
of 6 per cent per anuum the yield would have well covered 
the foreign exchange recurring requirement towards fuel for 
the life of the station., after allowing for credits for depleted. 
uranium returned to U.S.A. and plutonium if returned to U.S.A. 
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(ii) The Proje,ct had enabled the Department of Atomic Energy 
to save considerable time llhat would otherwise h'ad been spent 
in developing our programme and the Indian scientists and 
engineers have acqlllired a great deal of technical know-how 
and experience with active participation in all stages of cons-
truction of the Station, through a wen organised and com-
prehensive programme for training in station operation, im-
parted by the International General Electric under the con-
tract 'and through intensive association, in particular with all 
testing operations. 

In addition during the course, of evidence the Chairman, Atomic Energy 
Commission informed the Committee as follows: 

"1 toay say that Tarapur was looked upon by Dr. Bhaba as a project 
to fulfil two things. One was to demonstrate that 'atomic 
power could be generated at a rate which would be competi-
tive with other power, available in that area. That was the 
first demonstration he wanted to show. The second thing 
was the responsibility for this project is of a very large group 
of scientists and engineers and they would get involved in it. 
It must be regarded as an isolated first step, and not really 
rt'garded as a maJ;or deviation from policy, which means that 
we should not be dependent on foreign sources and on a 
situ'ation where outSiiders come in and put special conditions 
on us." 

2.8. ]t may 'be pertinent to mention that the late Dr. Bhabha, former 
Chairman of the Atomic Energy Commission had emphasised the deve-
lopment of nuclear power based on natural uranium in the following terms: 

"Although the initial capital investment needed for nuclear power 
statlions is higlher today than that for thermal power stations 
of the same size, this additional capital investment must be 
considered necessary for larger purposes than power pro-
duction. The major fraction of the nuclear power capacity 
will be installed in natural uranium power stations, which 
are dual purpose stations producing power on the one hand 
and plutonium on the other. This plutonium is a CJn-
centrated fuel, which is not availabte from outside as a com-
mercial commodity, and its production is essential in order to 
enable the country to set up breeder power stations using 
thorium or depleted uranium for the second sta~ of its nu-
clear power programme, which 'WIill Ihave to be taken up about 
"five years from now. Such power stations wiD also be much 
cheaper in capital cost than the present ones, and th~ ;ndica-
{ions are that pmv-er from tbcse may even be competitive willi 
power from conventional thermal power stations near the coal-
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fields. It will not be possible for India to take advantage of 
these new developments five years hence, unless steps are 
taken now to set up dual purpose power stations for proauc-
ling plutonium. . . . . . . . .... " 

The significance of the production of plutonium for the ultimate power 
programme for India based on the use of natural uranium was further 
emphasised by Dr. Bhabha in the following terms in his lecture "On the-
Economics of Atomic Power Development in India and Indian Atomic 
Energy Programme" delivered on September 6, 1957 in Dublin: 

"As far as India is concerned .......... the best way of obtaining 
fissionable material appears to be to produce plutonium as a 
by-product in atomic power stations working on natural 
uranium ...... It seems likely that breeder stations may begin 
to operate by about 1965. In order that enough plutonium 
shuold be available at that time for fuelling such stations, it 
is clearly necessary to start on an atomic power programme 
based on natural uranium reactors very soon. . . . . ." 

2.9. The Planning Commission, in their report on the Third Five Year 
Plan, expressed a somewhat similar view as follows: 

"It has been estimated that the thorium reserves in the country are 
among the largest in the world and are more extensive than 
those of uranium. In order to utilise thorium, the nuclear 
power programme in India has to be carried out 4n three 
stages, which is time-consuming. The first stage will utilise-
natural uranium as fuel, producing power and the fissile ele-
ment plutonium. The second stage will employ reactors using 
plutonium as fuel and thonium as fertile material, producing 
power and converting part of the thorium into U-233. The 
third stage will use U-233 with thorium in breeder reactors, 
so that while electricity is generated, more U-233 is produced 
than is bumt up in the process." 

2.10. The Committee feel that Govemmeut in their entbusbmn. to 
demonstrate that atomic power could be genented at a rate whicb would 
be competitive with conventional sources 01 power in the coDDtry, in the 
setting up of Tarapur Project took. a basty step, not in keeping with the 
coUDb'y's long-term objective, in atteptiDg reactor based on enriched 
uramU&1. The enriched uranium k reqoked to be imported for the life 
time of tbe Station and has thus made die country depeDdent OIl foreign 
resources. The Committee further feel that in view of the contract being 
on a turn-key basis, it is doubdul if die T.... Project has taken the-
country far eooagb bt attaining the goal of "·reIIance ia the production 
of nuclear power.' . -. .-..,.... "r 
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2.11. The Committee are not convinced dlat the terms offued tty the 
Intemational General Electric Company were too attractive to be rejected 
specillUy when factOI'5 like fuel cost, the production of plntonium, achieve-
ment of self-reliance, saving in foreign exchange and the country's Joag-term 
objective are taken into coasiden6on. 

Contract with International General Electric. 

2.12. The General Electric Company of U.S.A. and the International 
General Electric Company (India) collectively called I.G.E., were select-
ed as the prime contractors and the contract was negotiated and executed 
with them. In Se'ptember, 1962, a conditional L~tter of Intent was issued 
to I.G.E. The contract with I.G.E. was executed in May, 1964 and 
became effective in June, 1964. 

International General Electric had engaged Bechtel Corporation of 
U.S.A. and Bechtel India Ltd., for the detailed engineering of the conven-
tional parts of the Station and for handling site c;mstruction. The de-
tailed design of the nuclear system had been undertaken by International 
General Electric themselves at their Atomic Power Equipment Department 
in Sen Jose, U.S.A. 

F oreig" C ron suitants 

2.13. rn the case of Tarapur Project, U.S. AID had stipulated pro-
vision of c )nsultancy with base in USA, as one of their conditions pre-
ceding to financing of the Project. Accordingly, amongst the 18 proposals 
r~ccived, the following consultants were appointed with the approval of 
the US AJD-

Kuljian Corporation-USA ~ USA based 
Nuclear Utility Services with McLain Associates J 

Kuljian Corporation-India India based 

The services have been rendered satisfactorily by pooling ogether their 
specialised know-how, experience and personnel resources, with Kuljhn 
Corporation-India co-ordinating the joint effort. 

For the entire services which extended for nearly five years, the lump 
SUIlt fee was as follows:-

Total 
(a) • 285.000 • • • • • • 

Paid so far 

1 
;95% 

J 
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In addition $ 22,000 was fixed and paid towards the cost of setting up, 
maintaining and running an office at San Jose for one year. (This was 
extended to about 18 months, without any additional fee). 

Due to the extension of the date of station turnover, the Consultants 
have to continue rendering services till completion of station work.. '!be 
only payml!nts involved will be for the additional visits of Indian experts 
to site and also for extension of the stay of the field supervisors, one of 
whom is from USA; these payments are provided for in the agreements 
with the Consultants. The additional dollar fees are not likely to exceed 
$ 6,000. 

D. Project Outlay 
2.14. In reply to a question· regarding the terms of the contract and 

the cost of construction of the project answered in the Lok Sabha on the 
20th March, 1967, it was stated that the contract was on a 'tum-key' 
basis, and included designing the station, procurement of equipment and 
erectbn of the station. A fixed 'payment subject only to adjustments on 
account of changes in labour and materials cost and in certain specified 
taxes and duties was due to the contractor. The contract had guaranteed 
the output and efficiency of the station. As regards the cost of the Pro-
ject, it was stated as follows:-

"Originally the cost of construction was estimated at about Rs. 48'5 
crores, excluding the cost of fuel. The latest revised esti-
mates is approximately Rs. 64.5 crores. The increase in cost 
is due to the steep rise in Customs Duty, which accounts for 
an increase of Rs. 6.00 crores and the devaluation of the rupee 
which accounts for an increase of Rs. 10.00 crores." 

2.15. In the brochure 'Tarapur Atomic Power Station' brought out 
by the Department of Atomic Energy and printed in November, 1968, the 
project outlay was given as foDows:-

On pre-devaluation basis Rs. in crores 
(a) Station base price. • 
(b) Escalation and contingency . . .. . 
(c) Capital spares and cost for residential colony, administration, 

deputatio!l, training, consultancy etc. . . . . 

Total Project outlay on pre-devaluation basis . 
On post-devalUation basis 

There has been practically no change in the estimated cost of the 
Project except for adiustments on account of devaluation and 
increase in customs duty 65'00 

(Approxima-
tely) 

*u.s. Q. No.4 on 20-3-1967 
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The fuel charge of the Pr.oject has not been included in the Project 
outlay. 

2.16. During the course of evidence, in another document made 
available at ·that time, the following information had been given: 

Station Outlay 

First Estimate made in 1964 . 

Revised pr.!sent estimate 

Causes of rise in the estimate include : 
(i) Effect of Devaluation 
(ii) Rise in Customs Duty • 
(iii) Inerting-an improvement in design 
(iv) Additional capital spares 
(v) Ancillary facilities of Meteorological Laboratory, 

Surv~ Laboratory. 
(vi) Rehabilitation of Displaced Persons . • 
(vii) Municipal Services during construction phase 

TOTAL 

Rs. in crores 

48 .77 

66·00 

9·70 
6.30 

0·23 

0·56 

0·10 

0·05 

0·25 

17· 19 

This does not include the COSt of initial fuel charges which are estimated 
at 24·61 crores. 

2.17. The break up of, the eXpenditure during the vari:>us periods of 
construction of the Tarapur Project upto the end of 1968-69 is as 
follows:-

(I) Expenditure upto March, 1966 
(2) Exp~_1litUL·c during 1966-67 
(3) Expenditure during 1967-68 
(4) Expenditure during 1968-69 

TOTAL 

Rs. in crores 

25·79 
36·16 
12·73 
II ·66 

86·34 

In the Demands for Grants of the Department of Atomic Energy 
1970-71, the bndget estimates for 1969-70- have been shown as 
Rs. 4,00,42,000 end the revised estimates have been shown as 
Rs. 6,58 74,000. 



34-

Accnrding to the revised budgetary estimates for the year 1969-70 of 
the T arapur Project, the total cost of the Station including the fuel cost 
are likely to be about 92·) crores exceeding the earlier estimate of 
Rs. 90·61 crores comprising of estimated cost of Station .outlay of 
Rs. 66·00 crores and the cost of initial fuel charge as Rs. 24·61 crores. 

2.1S. The Committee 8I'e coostrained to DOte that the ~stimates of the-
station outlay furnished by the Department have varied from time to time. 
The Committee would b1re to emplmsiSe the need to work out reasonably 
accurate and realistic estimates of the project. 

Agreement fOr Fuel with U.S. AtOmic Energy Commission 

2.19. The United States of America and India signed a 30-year agree-
ment for co-operation in the development of atomic energy for peaceful 
purposes in Washington, on the 8th August, 1963. The bilateral agree-
ment commits U.S.A. to sttpply fuel throughout the life of the station and 
to exchange with India unclassified information in the field of research 
and development, including boiling water reactor techn )logy and the use 
of plutonium as fuel. A com~.ercial fuel sales agreement with United 
States Atomic Energy Commission was also negotiated and concluded, in 
principle in August 1%3, though the contract was formally signed in 
May, 1966. Requirements of fuel w:mld be available at a cost applicable 
to domestic users in the United States. Dealing with the U.S.-India 
Agreement mentioned above, the Special Issue of 'Nuclear India' publish-
ed in August, 1963. stated: 

"The fuel, after irradiation in the reactors, will be reprocessed in 
India to separate the fission products, the residual uranium, 
which may be returned to the U.S.A. for credit, and the pluto-
nium. It will be possible to re-use this plutonium in the 
Tarapur reactors, thereby reducing the amounts of enriched 
uranium which have to be imported from the United States. 
India can thus retain the plutonium generated in the Tarapur 
reactors for its own peaceful purpose. If, however, there 
be some plutonium surplus to India's needs, the United States 
will have the first option to purchase it at the price then in 
force in the U.S.A. Moreover, the U.S.A. has guaranteed 
that such plutonium will be used for peaceful pUrposel." 

According to th.'! agreement, the Tarapur Atomic Power Station would 
be operated on no other special nuclear material than that furnished by 
the G::>vernment of U.S.A. The parties had agreed that a system of 
records lind reports would be established to assure the complete accoun-
tability of any special material which is made available to the Govern-
ment of India pursuant to this agreement or which would be produ::e~ 
in the atomic power statinn. This system of records and rep'Jrts ha<; 
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been described in the Appendix-I and forms an integral part of th~ 
agreement. 

2.20. Replying to a question* in the Lok Sabha on the 25th July, 
1966, Government had stated that based on the present price and current 
rate of exchange initial fuel charge would cost Rs. 11.25 crores and re-
plenishments over a period ,of 25 years were expected to cost about 
Rs. 1.4 crore on an average per annum. 

2.21. In reply to another question" in the Lok Sabha on the 2OtlJ, 
August, 1969 with regard to the quantities and cost of nuclear fuel jm-
ported for the Tarapur Project, it was stated that 83 tonnes of enriched 
uranium at a value of Rs. 10.80 crores would be required for the initial 
fuel charges. 22 tonnes of enriched uranium at a value of Rs. 2 ·4() 
crores will be needed annually. 

2.22. In the note furnished to the Committee on Tarapur Atomic 
Power Project, it has been stated that an expenditure amounting to' 
Rs. 24'61 crores (including customs duty on fuel) had been incurred on. 
initial charges on fuel as per following details: 

($ in million) 

(a) Initial fuel including insurance 14·375 From US AEG 
on deferred 
payment. 

Interest charges on fuel (till Station t"rn.over) 1 '665 From free~ re-
sources. 

(b) Fuel fabrication base price 10' 768jFrom AID Loan. 

Escalation on fuel fabrication . !0·778jFrom~AID:Loan. 

$ in million 27.586 

Equivalent Rs. in crores-Pre-devaluation basis 14' 10 

Post devaluation basis 
Customs duty on fuel . 

• • 

TOTAL IN CRORES 

• • 

• 

19'39 
5'22 

2.23. When asked as to what will be the annual expenditure on the 
import of fuel and what will be the estimated total amount required for 

·U.S.Q. No, 23 on 25-7-1966. 
"o.S.Q. NO.4I89 on 20-8-1969. 
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tQe import Of enriched uranium during the life tinie of the Station, the Com-
-mittee were informed through a written reply, that the first batch of re-
load fuel would be needed in July, 1971 and subsequent batches 
annually from September, 1972. An annual recurring expenditure of 
-about 2.5 crores starting from 1970-71 on account of enriched uranium is 
expected. Allowing for credits for plutonium and depleted uranium, [he 
net expenditure will be about l' 7 crores. The expenditure for fabricat-
ing the first re-Ioad batch including licence fee b enable future fabrica-
tion to be done in India is estimated as under: 

---------

1971-72 

($ in million) 

0'55 

J '73 

0'66 

The fabrication cost for Tarapur fuel is estimated at about Rs. J '05 
crores per annum commencing from 1972-73 (based on a price of 
Rs. 511 per kilogram of VO.2). The interest charges paid till station 
turnover amounted to Rs. 1.25 crores. The interest payments likely 
to be made during the expected life-term of the Station 25 years were 
estimated at about Rs. 7.00 crores. The fabrication of the second and 
subsequent re ... load fuel batches is proposed to h~ done at the Nuclear 
Fuel Complex at Hyderabad. The irradiated fuel residue would be re-
processed in a Reprocessing Plant that was being built at Tarapur. This 
plant would extract plutonium and residual uranium. When the techno-
logy of using plutonium in power reactors is perfected, the station would 
be a'Jlc to operate on plutonium fuel wholly or partially. thus reducing 
the need for importing enriched uranium. 

1.24. The Committee consider tIa die cost .of the fuel element for the 
Tarapur Atomic Power Project is on the high side. Tbey hope that with 
the settin~ up of the Reprocessing Plaut, whim is being built to extrae& 
plutoniuDl and residual unmIom and the perfection of technology of using 
plutonium in reactors, tbe Station WIll be operated on plutonium fuel whoOy 
iN' p8mau:y and the need fOl' importing emiched 1II'BIIium will be reduced. 
which will result in saving of foreign exchmgev 

1.15. 1be Committee also note that enriched 1U'IIDinm has to be 
Imported 101' the working of the Pro;ect for the eadre life time of the 
Station. If for any nnforeseen drcumstaBces the supply of enridled uranium 
is cut 011 or deDied doe to wortd postures, the whole Project in that eM«! 

will be~. They woolcJ, tMnfere, ..... tbat Government 
should explore the possibility of buihIiBg ftSefVe of earidIed uranium to 
meet sncll contingeac:ies. 
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2.26. The Committee are constrained to oIJserve that the c:ost of tile-
fuel for Tarapur Atomic Power Project, as given by Government on various. 
OttaSions dilfer widely. They need bardIy stress the importance of fur1tmb-. 
ing correct information in vital matters of national importance. 

u.s. Aid Loan Agreement 

2.27. U.S. AID Loan Agreement provided for funds for the actual. 
foreign exchange cost of the Project upto a ceiling of $ 80 million (appro-
ximately Rs. 60 crores) and was signed on the 7th December, 1963. The 
outlay on the Station as indicated in the application for loan to U.S. AID 
'prepared in November, 1962 (as slightly amended at the time of signing 
the Contract in May, 1964) was as follows-

Station Cost 

( ') Station Base Price . 
(b) Escalation and Contingency 
(c) Capital spares . . 
Cd) Independent Consultancy 
Ce) Deputation and training 
Cf) Other expenses on Station 

Dollar part Rupee 
($ in million) part 

(Rs. in crores), 

59·3° 11·91 
5·49 1·°9 
1·°5 
0.40 0·23 
0·84 
1·26 3·00 

Total cost on pre-devaluation basis 48.77 
-------------------

The cost of the initial fuel charges is as follows :-
(8 in million) 

(a) Initial fuel including insurance 14·375 From US AEC 
on deferred 
payment. 

Interest charges on fuel (till Station turnover) 1·665 From free re-

(b) Fuel fabrication base price . 
Escalation on fuel fabrication . 

Equivalent Rs. in crores-
Pre-devaluation basis 

Post devaluation basis 
Customs duty on fuel 

$ in million 

TOTAL Rs. (in croes) 

sources 
10.768 From AID Loan. 
c . 778 From AID Loan~ 

14·10 

19·39 
5.22 
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The outlay of the Station had now been revised to Rs. 66 crores which 
according to the Department had been mostly due to devaluation 
;(Rs. 9·70 crores) and rise in customs duty (Rs. ·6·30 crores). The 
·credit fee on the ban is three-fourths of one per cent paid half-yearly on 
the unpaid principal. The first instalment of the loan would be due after 
10 years from first disbursement in June, 1964. This forms part of 
"foreign loans for which Government of India had taken the re3ponsibility 
"on repayments. In a note on Tarapur, the C:>mmittee had been inform~d 
·that with the efforts of the Project to conserve foreign exchange and \\-ith 
the co-operation of the 'prime contractors, there had been a saving in 

·foreign exchange and the loan amount had been reduced to $ 75,000,000. 

2.28. The Committee note that due to the efforts made by the Project 
authorities and because of the cooperation of the prime contractors i.e. 
1DtemationaJ General Electric, a saving of $5,000,000 in foreign exchange 
could be effected. 

E. Delay in the Commissioning of the Project 

2.29. The total delay in the commissioning of the Project on the 
'basis of the original target date of October, 1966 has been about 12 
rmonths. In this connection, the following dates are of interel't:-

Signing of the Contract with IGE-May, 1964. 
Contract date-June, 1964. 
Start of work at site-October, 1964. 
Original target date for full power operatbn-October, 1968. 
Units acllieved criticality-February, 1969. 
Start of Power Unit I-April, 1969. 
Start of Power Unit II-May, 1969. 
Flow of commercial power-October, 1969. 
Dedication ceremony of the Project performed by Prime Minister-

19th January, 1970. 

-Thus there had been a delay of about one year on the original schedule 
'for commissioning the Plant. Government have stated that with a view 
to achieve success and timely execution of the Project, the following 
-measurec; were taken even before the start of the construction: 

(i) Arrangement for comprehensive import licences. 
(ii) Special cllstoms and port clearance arrangements. 
(iii) Priorities and allocations for controUed materials. 
(iv) Rail priorities. 



( v ) Arrangements for speedy transportation ·()f oversize and special 
consignments. 

(vi) Arrangements for construction of a jetty at Tarapur seaface. 

(vii) Road access, construction water supply and power arrange-
ments. 

(viii) Adequate communication facilities-telephone, telex, wireless, 
mobile wireless, ·etc. 

(ix) Envic)flmental survey to study normal background radiation 
in the environment. 

(x) Collection of J ". J ~. ~ 1T1b ~dcal data at the site. 

(xi) Project scheduling and adoption of critical path methods for 
continuous evaluation of progress. 

2.30. When asked to state the causes of delay in spite of all prepara-
tory steps taken by the Department, the Chairman, Atomic Energy Com-
mission, during the course of evidence, explained the pJsition as 
follows:-

"Tarapur involved foreign collaboration and foreign financing. 
Tarapur involved collahoration and the turn-key job 1:> be 
done by the I.G.E. but it involved also agreements for the 
supply of fuel, enriched fuel on a continuous basis with the 
U.S. Atomic Energy Commission and it also involved financ-
ing arrangements under soft loan from the U.S.A. There 
was also the question of safeguards, because when they agreed 
to give us the project on a turn-key basis with the financing 
they had insisted on a basis of safeguards. You must be 
aware of our natbnal policy that we are very much opposed 
to discriminatory safeguards which the giver country imposes 
unilaterally without itself undertaking this discipline. This 
has been a matter of national policy which has put a great 
deal of influence on our negotiations and the speed with 
which we could persuade those who wanted to selJ to accept 
conditions or compromise on a certain basis." 

The Committee were also informed that the work continued generaJly 
without any procedural delays but there were certain force-majeure 
events over which neither the Project nor the contractors had any control. 
There were Indo-Pakistani hostilities and critical materials were con-
fiscated in Pakistan. There were also strilres at site, 'go-slow' bv the 

welders and strikes in the vendors shops in the U.S.A. over long periods. 



Hairline Cracks and Switchyard Failures 

2.31. It has been stated that the first reactor which was scheduled to 
be loaded with fuel in December, 1967 o.:mld not ~terialise as certain 
hairline cracks developed in the stainless steel lining of certain reactor 
components and repairs had to be undertaken. The scheduled programme 
for 1968-69 consisted of pre-operational testing; loading and critical 
testing; and power testing. The programme was postponed In account 
of repair8 to hairline cracks. Following the discovery of certain imper-
fections in the Oyster Creek (U.S.A.) reactor pressure vessel towards the 
end of 1967, a check was -exercised in the case of Tarapur and similar 
minute imperfections were nJticed in the furnace sensitised stainless. 
material used in the station. The repairs were undertaken by the Intel-
nation~l General Electric under the supervision of their technical experts 
and also those of the Project, the Bhabha Atomic Research Centre, the 
Consultants and the Lloyds Register who are specialists in this field. 

With the completion of the repairs t::> the hairline cracks in the 
reactJr, the Station was expected to work on full commercial power by 
July, 1969, but this did not materialise on account of two major failures 
of the switchyard, first, on the 28th May and again on the 2nd August, 
1969. 

2.32. In the Annual Report of the Department of Atomic Energy 
1967-68 it had, however, been stated that the Project continued to make 
steady progress. It had been further stated that work on the Project was 
on schedule and it was expected that the statbn would attain full power 
operation (380 MW) by October, 1968. 

2.33. In reply to a question· asked in the Lok Sabha on the 27th 
March, 1968 about the delay in completing the Project, Government had 
again stated that the Tarapur Atomic Power Station was expected to be 
completed according to schedule. It is significant that the position about 
the hairline cracks in the reactor and non-loading of fuel in the reactor had 
not been mentioned. 

2.34. During the course of evidence, the Chairman, Atomic Energy 
Commission, informed the Committee as follows:-

"Recently after it was put up, it has gone into one or two difficulties. 
Even today the switch yard is not able to accept the fuH load 
of 400 megawatts. They are really capable of taking only 
250 megawatts. • • • • It is the defective design of the switch-
yard. Probably it was not experienced in the past in this country 
in that area at least of accepting and taking care of such big 

·U. S. Q. No. 54160:1 27-3-1968. 
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chunks of power. Even the switchyard construction has run 
into difficulties." 

The position was further clarified by .the Tarapur Project Administra-
tor as follows:-

"Unfortunately this was situated on the coast and during the 
rainy season we ran into a number of difficulties in respect 
of insulators and isolators. These are being changed. IS3-

lators are still to be changed. We feel that Maharashtra 
switchyard will not be able to accept for a short time, the 
entire 400 MW that we are in a 'position to send out at the 
present moment. We are sending 250 MW." 

2.35. Asked to state ab:Jut the loss ,involved as a result of closure 
of switch yard and whether the same would be borne by the Maharashtra 
Government, the Chairman, Atomic Energy Commission, during evidence, 
stated that the loss suffered had not been worked out but significant loss 
wewld be suffered and that it was doubtful whether the loss could be 
recovered from them. 

2.36. The Committee '.', '~re furth~r inf::lrmed that the Maharashtra 
State Electricity Board has appointed a high level Committee to look into 
tais problem and it was hoped that within two-months' time i.e. by the 
close of 1969 the switchyard would be put in proper condition. From 
the following statistics furnished in reply to a question· answered in the 
Lek: Sabha on the 18th March, 1970 regarding production of power from 
Tarapur during 1969 till February, 1970, it appears that the switchyard 
is still not able to take entire load and consequentl'Y Government would 
be incurring loss on account of low intake of power : 
------------ ._----_._-- ,------ ._- ---.-- .. ---- ._-_ .. _-

April 1969 
May 1969 
June 1969 
July 1969 
August 1969 
September 1969 
October 1969 • 
November 1969 
December 1969 
January 1970 
February 1970 • 

·0. ~. Q. No. 3511 on 18-3-70. 

Total 

Total energy gene-
nted at Tarapur 

(million kilowatt how's) 

13·°99 
59·07S 
75. 847 
87'92 7 

1·429' 
102·50r 
128·373 
166· 126 
lSI '481 
174'4°7 
165. 2 43 

1,12S·S17 
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2.37. De CoIDIDittee note that the repairs to bairIiae cracks in tile 
stainless steel lining 01 eeFtatu reador com.poneats had ·beeD completed by 
the International General Electric to the satisfaction of the Project 
Authorities and die W8ITIIIlty period in respect of parts and equipments 
affected bas been suitably extended beyond the normal period of one year. 

2.38. Tbe Committee, however, observe that the Department of Atomic 
Energy in their AnnnaJ Report for the year 1967-68 aacI in reply to a 
question answered in the Lok SabIta 011 the 27th Marcia, 1968 did not 
supply the iBformation abont the appe8l'8DCe of cracks in the reactor and 
die loading 01 Ine) that wu due in December, 1967 while mentioniDI .. 
progress made in the construction 01 the Tarapor Atomic Power Project. 

2.39. The Committee regret to note that after takiDg a decision in 
1958 to have an Atomic Power Station in die western region of India aad 
fixiDg a target of commissioning one 01 the two reactor units of 190 MW 
capacity by the end of the Third Five Year Plan, the Tarapor Atomic-
Power Station began to flow commercial power in October, 1969 only. 
Apart from the long time taken in the finalkadon of the various agreements 
1lea!8S8I'Y for the execoOOn of the Project tbeTe bas been a delay of about 
one year in the commissioning of the Project. Tbey consider tbat a 
~ loss bas been BUffered hy GoTel'lUllellt en tile fon~COIIIIts:-:" 

(i) The increased cost 01 the Project and the interest on capital 
doriDg the extended period of coastructioD; 

(ii) The loss of possible profits that would have accrued to the 
Government, bad the project begun to tlow collllllft'Cial power 
u per schedule i.e. in October, 1968; 

fda") Recurring loss in die cost of production of power; 

(Iv) Loss On account of lower inaake of power by the switdtyard and 
due to its closure. 

Payment to International General Electric 

2.40. As regards the payments to the main contractors, it has been 
stated that the budget estimates for 1969-70 provided for rupee payment.'! 
of Rs. 59.53 lakhs and dollar payments equivalent of Rs. 221.85 laths. 
According to the schedule, the fuel was to be loaded on the Station in 
December, 1967 and the payments for the same were due in June, 1968 
and October, 1968. Pending completion of the repair of cracks of certain 
reactor components. these payments were proposed to be withheld during 
1968-69 under the terms of the contract. It has been stated that as it was 
anticipated that the repair programme would be completed early in the year 
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1969, provlSIon was made in the current year's budget estimates. How-
ever, in a footnote, Government had stated as follows: 

"Note: At the final grant (1968-69) stage, however, the payment 
due in June, 1968 was made in view of the acceleration of the 
repair programme. The provision made for this payment in 
the Budget Estimate for the current year will be reduced in the 
Revised Estimate." 

2.41. When asked to explain the reasons why the payment was made to 
the contractors in 1968-69 even before they had completed the repairs as 
it was not obligatory under the terms of the contract, the representative of 
the Departmen~, during the courSe 'of evidence, stated as follows:-

"I think there is a little confusion of thought, if I may say so. The 
payment is not connected with any repairs or anything of that 
kind. We have to make payments on the occurrence of certain 
events. In this particular case, 2 payments were due when the 
fuel was loaded in the Reactor. The fuel should have been 
loaded in December, 1967 bu~ it was actually loaded in Feb-
ruary, 1969; so, the payment that was due in 1967, we made 
in 1969. These two payments amounted to 3.5 million in 
U.S. dollars." 

The Department of Atomic Energy have further stated in a written 
reply as follows: 

"The contract is explicit as to when payments are due for Tarapur. 
Paymtnt No. 39 was due on notice to Government by Inter-
national General Electric that the Seo:>nd Reactor is ready 
for ll'adillg of fuel. Payment No. 40 was due on station turn-
over as defined in the contract. Payment No. 39 was actually 
paid in March, ] 969 after the repairs to the hairline cracks 
were completed to our satisfaction and notice that the second 
Reactor is ready for loading of fuel was received. The station 
turnover was effected on October 28, 1969 and payment No. 40 
was made on November 18, 1969." 

2.42. When asked what will be the effect of delay on the cost structure 
of the Project, the Department have stated that as the entire cost of repair 
had been borne by the contractors in terms of their contract, this wiH not 
affect the Project cost. The power COSt would not be affected except margi-
nally due to extension in the date of station turnover. In reply to a ques-
tion· an~wered in the Lok Sabha on the 24th Jul~', 1968, it had, however, 
been stated that the loss would include the cost of the Project establishment 
and the interest on capital during the extended period of construction as 
well as the loss of possible profits over an equivalent period. The extent 
<Jf loss that would have to be incurred by Government has not yet heen 

·U.S.Q. No. 678 on 24th July. 1968. 
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determined. Further, when asked whether the Project had not lost by the 
date of extension, looking at it from. the commercial point of view, the 
representative of the Department during the course of evidence stated that 
a penalty for delay would be imposed on the contractors as provided for 
in the contract, however, giving them credit for delays which were under 
force-majeure items. 

2.43. With regard to the amount of penalty 'that was going to be 
deducted from the payment No. 40, it has been stated that an amount of 
Rs. 143 lakhs hact been withheld from payment No. 40 pending determina-
tion of damages due from International General Electric due to delay in 
commissioning the Project and a further amount of Rs. 4.42 lakhs had alS() 

been withhheid in respect of works of a minor nature to be done by the con-
tractors after the station turn-over. 

2.44. lbe Committee observe that Government have taken a long time 
in detennining the amount of damages to be recovered from International 
Genenl Electric on account of delay in the COIDIDioIsiouiug of the Project. 
They would like this matter to be settled with expedition. 

F. Sharing of Power 

2.45. When asked whether any firm agreements had been entered int() 
with the State Governments of Maharashtra and Gujarat for the sale of 
power to them, the Department of Atomic Energy have, in a written reply. 
stated that prior to the creation of t~ two States of Mabarashtra and 
Gujarat, written agreement had been made with the erstwhile Bombay Gov-
ernment for the absorption of Tarapur power at 80 per cent load factor. 
With the formation of the two States of Maharashtra and Gujarat, an an-
nouncement was made by the Prime Minister on the Floor of the Lok Sabha 
that power from Tarapur would be supplied to the States in equal measure. 
It was further stated that it had been agreed that in actual operation each 
State would be entitled to 190 MW from Tarapur during peak load period 
as well as under emergency conditions. However, sharing of the total out-
put from Tarapur could be varied by mutual agreement depending on system 
conditions. No firm agreements have been executed so far. 

The Chairman. Atomic iEnergy Commission, during the COU1'se of 
evidence stated as follows: 

"When this power station was decided, on the question of distribu-
tion of the power between Gujarat and Maharashtra, there was 
a very clear-cut announcement that this would be distributed 
equally between the two States. There was no agreement as 
such but this was the declared policy of the Government which 
had be-en announced publicly. The Central Government has-
announced while putting up the plant .... both the States were 
supposed to provide a base load. We have asked for 80 per 
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cent for this power station but in the subsequent calculations 
we have actually gone to 75 per cent base load. Now this is 
the nature of the understanding from the very beginning. It 
was not as I said, a part of written agreement but an announced 
policy of the Central Government as to how this would be 
done." 

The Tarapur Project Administrator further explained the lJOsition as 
follows: 

"Before we started this Tarapur station, we had a written agreement 
with the erstwhile Bombay Government that they will ~ke 
power upto 80 per cent of the full load of the Tarapur S' ation. 
When the State was bifurcated and two States were formed, we 
had a similar arrangement and it was announced by the Prime 
Minister on tb.~ Floor ('f Parliament on 8th August, 1960 that 
the power will be distributed or will be supplied equally to 
.both the States. It does not mean however that the total 
power will be equal. In the case of Gujarat, for example, 
during the night, they are not able to take full load. Maha-
rashtra can easily take it. During the' day when the peak 
poC!riod comes, each of the two States will have a share of half 
the power from Tarapur." 

2.46. The Committee were also informed during the course of evidence 
that there was trouble about the management of the switchyard, as the 
Gujarat Government afrer the shutting down of the switchyard had desired 
that its management should be taken over by the Project authorities. The 
Chairman, Atomic Energy Commission, stated as follows:-

"Second is about the management of the switchyard. This has now 
been formally raised by Gujarat Government after the trouble 
started. The Gujarat Government said that the management 
cf the switchyard was not to their satisfaction. I suggested 
that the Tarapur Atomic Board should itself look after the 
'switchyard and exercise a better type of supervision. After 
an we felt concerned with this. Our responsibility was to see 
that current flows. The views of the Central Power and Water 
Commission are also similar after discussion with Shri* 
Mathrani. * * * * * Now we are in the process of negotiation 
with the Maharashtra Government to see if this can be 
settled. * * * * * * As far as transmission line is concerned. 
that is no function of ours. As far as distribution is con(:erned. 
it is the function of the State. Power Station and switchyard 
should be maintained by us because we feel that there is a 
clear-cut responsibility." 

------
·Secretary, Ministry of Irrigation and Power. 



2.47. The Committee are coacemed to note that Govemment have not 
so fat- entered into auy written agreement with the Gonrmnents of 
Mabarashtra and Gujarat with regard to the sIaiDg of power, although 
such an agreement used to be there with the erstwhile composite State of 
Bombay to take power upto 80 per cent of the foB load of the Tarapur 
Station. The Committee consider that the cIedared policy of the Govern-
ment regarding sharing of power by both the States in equal measure and 
taking of power at 75 per cent load factor, announced publicly wbich-, 
according to the Departmeat of Atomic Energy M well understood by both' 
the S1ates is nO! a satisfactory MTaDgemeIIt. In the ligbt of experience 
regarding non-acceptanc:e of rates worked eMIt by the Atomic Power 
authorities by bulk coosumen and trouble about the management of the 
switchyant, the Committee consider that a firm agreement with the 
beneticiarr States on the question of sharing of power, basic assured load, 
tariff rate, phased programme for erecting t:ransnmsion lines, switchyanJ 
etc. should have been entered into before the smtioa bad begun to ftow 
commercial power. ~y ~Id that steps should DOW be taken tll 
enter into, such an ~ With tile concerned States widIoot further loss of time. " '" , . ,- , 

2.48. The Committee are also of the l'iew that the Tarapur Project 
authorities should take over the III8II8geIDeIIt of the switchyanl. The 
Central Government bas invested hundreds of crores of mpees in all these 
power projects. With a view to elMOl'e that the power which is produced 
therefrom B not allowed to go waste and that the Station rom as an 
economic unit, it is essential that the problems of production, frItnsnWIrion' 
and dti1a ibutioo of power 1ft properly sorted out in advance. 

2.49. The Committee need hardly poiot out the obvious lesson that in 
the Atomic Power SDdoas to be put up in future, the Department shonltf 
ensure that there is a finn written agnemeDt about the sharing of power r 

rates at wbich it is to be sold and the manageme. of the switdlyard. 

G. Demand for Power from Tarapur 

2.50. When asked whether it was a fact that there was not enough, 
demand for electricity in the areas adjoining Tarapur Project, Government 
in a written reply have stated that during monsoon, Maharashtra was 
endowed with ample hydro power and the lakes over-flow. It had been 
stated that the question of absorption of power from Tarapur has been dis-
cussed at fairlv hil!h lew!l and in this connection two studies had been made. 
One correspo~ding to an annual generation of 2200 million kwh from Koyna:: 
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as per the inter-State agreement and as laid down by the Planning Commission 
and the other on 3300 million kwh at Koyna. The studies showed that 
even on the latter basis Tarapur power would be absorbed satisfactorily. 
It is expected that even during the first year of Tarapur's operation, the 
absorption of power will be at high load factor, say 75 per cent. 

2.51. During the course of evidence, when aAd to state how the Tara-
pur Stat" on was proposed to be utilised during the slack monsoon season 
and the manner in which the same would affect the economics of power 
generation, in a folder supplieJ to the Members of the Committee during 
the course of evidence, it ha~ b~en stated as follows:-

"No occasion to close station due to lack of demand. 

During monsoon fuelling and maintenance programmes will be 
carried out. 

Power generation economics takes this into account." 

2.52. The Committee understand that Mabaracibtra being eudowed with 
ample hydro power, the lakes are IibIy' to over-.ftow for' a period of three 
ta four months during monsoon. TIley are also given to ancIentand that 
reloadin-; of first batch of fuel wiU be needed in July, 1971 only, which 
means that there will be DO need to reload fuel ia the y.. 1970. Sub-
sequent batches wiD be required annually from Septe~r, 1972. They 
have also been informed that usual period of fuelling aad maintenance 
programme is four to six weeks which the power genenllllion ecoaomics takes 
into account. 

The Committee trust that reloading of fuel aad maiatellMce programme 
will be phased out in such a way that there will not ODIy be no' closure on 
account of lack of demand but even the closure for maintenance programme 
will be for the minimum period. 

2.53. Since Tarapur Project is a base load SCadon and the earlier 
agreement with the erstwhile composite State of Bombay envisaged the 
utilisation of the Station upto 80 per cent of the full load of the Station 
instead of tire present 75 per cent, the Commjttee hope that all necessary 
steps will be taken and alternatives found out to make the maximum use 
of the !lOwer made available by the StMioD. 

H. Cost of Generation ad Sale of Power 

2.54. It has been stated that the cost of generation of power in Tarapur 
S~tion will be ab'.lt 4.7:1 ?ai~c !1(wh, ,"hile it i<; estimated that a thermal 
station built after devaluation would produce power at a cost of 6.64 paise/ 
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kwh. The original estimated cost of Tarapur power was 3.22 paise/kwh. 
The increase of 1.51 paise I kwh is explained below: 

Paise/kw;'. 
Cost of pow.:r as a ;sessed in 1952 . 3' 22 
Effect of increases in customs duty on plant o' 25 
Effect of increases in plant cost due to devaluatio.1 0 09 
Effect of increases 0.1 fuel cost due to devaluation o' 38 
Increase in operation and maintena::.ce cost o' 02 
Insurar.ce and Contingenci' S o· 35 
Effect of customs duty 0.1 fuel (not included in the original 

estimate: as at the time it was prepared there were special 
orders exempting uranium fuel elements from customs duty) o· 42 

4'73 ---------------------,----------
In a written reply to a queslli.on it has been stated that the cost of gene-

ration of power at Tarapur Atomic Power Station was 4.73 paise per kwh 
calculated cn the following basis: 

(.) Interest on capital 
(iJ) Life 

(a) Main Plant . 
(b) Colony works. 

(ii.) Plant factor 
(ill) Depreciation on straight line method. 

6 0 ' /0 

----------

25 years 
50 years 
75% 

2.55. The Planning Commission in a written reply to a question on 
the same subject has stated 'as follows:-

"In the case of Tarapur most of the Plant was imported at pre-
devaluation p:rices. It would, therefore, not be reasonable 
to compare the cost of installing atomic stations in the country 
with plant 'and equipment obtained' under such circumstances 
with the cost of installing conventional thermal stations for 
which plant and equipment is obtained from indigenous sour-
ces. Also, in the case of Tarapur and Rajasthan Atomic 
Stations, the ~llis from imported sources. The cost of nuclear 
fuel from indigenous sources is very much higher." 

2.56. Further, when asked at what rate power was being sold by ~he 
existing thermal plants to the State Electricity Boards in Maharashtra and 
Gujarat, the Atomic Energy Department in a written reply have 
stated that the information was not available with them. The selling 
price of power from Tarapur had been fixed at 5.61 paise per kwh and 
it has been stated in a written reply that 1ihis price, according to the Depart-
l'1ent, had 'been agreed to by bulk consumers, viz. the Maharashtra and 
Gujarat Electricity Boards. During the course of Committee's Study Tour 
of Western Zone and duting the course of evidence, it was admitted that 
.the State Governments had ·not acc:'pted the rate as worked out by the 

"At the time of factual verification the Department of Atomic Energy have desired the 
lIubstitution of "not accepted" by "not formally notified acceptance of". 
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atomic power authorities and the matter had been referred to the Central 
Government for *decision in terms of the Atomic Energy Act, 1962. It 
had also been stated that a marginal profit was expected in the first year of 
Qperation and 3 per cent profit was anticipated over the life time of the, 
plant. 

2.57. The Committee note that the selling price of power per unit from 
Tarapal' Atomic Power Project bas been fixed at 5·61 paR per kwh. 
This price is stated to bave heen agreed to by both the bulk consumen. 
viz., die Maharasbtra and Gujarat Electricity Boards. It is presumed .. t 
tbe rare bas been got approved with the concurrence of the Central Elec-
tricity Authority as required by the Atomic Energy Act. 

Tbe Committee would, however, like to be informed of the exact cost 
of generation and the selling price of the power, as appl'Oved witb the 
concurrence of the Central Electricity Authority .. 

I. Organisational set up of Tarapur 

2.58. The Organisational set up of Tarapur Board is as follows: 

I 
I, 

A'lministrative Officer 
I 
I 

. I ASSistant Personnel 
Officers--3 

TARAPUR ATOMIC POWER PROJECT 

OrgarrisationaI set up of Tarozpur 

Department of Atomic Energy 

Tarapur Board 

Project Administrator 

\ 

EngineeLn-Charge 
to be designated 

Station Superintendent (Tarapur) 

I 

S"""on 01'''"00 

I 

\ , 

I 
1 
I 
I 
I 
I 1--------------------

Internal FinancL Adviser & 
Head, Accounts Division 

" I 
I 

Accounts Officers-2. 
--------

*At the time of factual verificatio, the Depanment of Atomic P.nergy have desired the 
substitution of "decision" by "concurrence". 



The Project Administrator has the authority to deal with all matters 
covered by 'and within the terms of the contract with International General 
Electric Company(IGE). In addition, on matters falling outside the con-
tract, the Administrator has been delegated the powers of the Head of the 
Department under the Delegation of Financial Power Rules. In respect 
of matters which are beyond the. powers of the Administrator, as thus dele-
gated, the Tarapur Board has been given the authority to give decisions 
onndministrative, financial and technical. matters arising ~n connection with 
the execution of the contract with International General. Electric. Powers 
of the Board arc restricted by expenditure sanction, approved foreign ex-
change content 'authorised by the Department of Atomic Energy and the 
availability of annual budget provisions. The approval of the De,partment 
of Atomic Energy is also necessary for any major variation from the con-
tract with the International General Electric that may affect the time sche-
dule Or have the effect of increasing the station price 'by more than Rs. 
10.00 lakhs. Basic design Qhanges, matters affecting nuclear hazards. 
changes in the terms of fuel supply or financing arr'angements, major dis-
putes with Contractors, clearance for pre,-commiSllioning and operation of 
the plant and approval of the procedures from the stand point of nuclear 
hazards also require the 'approval of the Department of Atomic Energy. 

In respect of matters which lie beyond the competence of the Tarapur 
Board, all matters which are within ~he ambit of the delegated financial 
powers of the Department of Ato~c Energy are sanctioned by the Dep'art-
ment. In cases, where. the proposals involve matters outside such dele-
gated financial powers of the Department, the approval of Member for 
Finance, Atomic Energy Commission or the Commission itself, as the case 
may be, is obtained. 

2.59. When 'asked to state the staff strength of Tarapur Atomic Power 
Project category-wise as on the Ist April, 1967, 1968, 1969 and as on 
the date of the station tum-over for the. operation of station, Government 
in a written reply supplied the information as given in he table below: 

-------- -------
Category of Staff 1-4-67 1-4-68 1-4-69 Station 

turnover 
---' 
Administrative 83 106 123 119 

Technical 131 166 239 249 

Others 114 157 135 123 

3-8 429 497 491 
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A chart showing the position of the staff on station turnover is given: 
in the Appendix-II. 

2.60. When asked whether Indian engineers would be 'able to operate 
and maintain the Tarapur Project independently in case the engineers of 
Inte.rnational General Electric were withdrawn and the specific fields in 
whioh the foreign scientists would be needed, Government in a wri.tten 
reply stated that the Indian Operations and Maintenance Staff of the Tara-
pur Atomic Power Project had acquired the necessary competence and! 
could also call upon the expertise in BARe and elsewhere as occessary. 
It was further stated that as a measure of prudence during the initi'al stages 
of operation and maintenance a fe.w experts should be associated. 

(a) One reactor operations engineer of General Electric, now at KRB. 
Station in West Germany will be made availab1c for T!lI'apur for one year. 
International General Electric had intended to pedorm these duties through 
the office of tjhe Intemationa) General Electric Company located at Bom-
bay. However, in view of our preferenc;e, International General Electnic 
haye agr~p to WSt the engineer as mentioned above, but they would ex-
pect the Government of India to bear a part of his expenses. 

(b) One reactor engineer from USA of an analytical type with experi-
ence in thermal hydraulic analysis (transient analysis) for a period of six 
to eight months. 

(c) One expert in the field of preventive maintenance for a period 
of six to eight months. 

Further, it was stated that some outside Indian assistance in the con-
ventional field was also being continued. for the present. From time to 
time foreign specialists would also be called in for help in perio$nanoe 
audit of the Station. Indian Ope.ration and Maintena.nce staff will also· 
be sent abroad for training and refresber courses. 

2.61. When asked how the staff rendered surplus consequent on the 
completion of the Project was proposed to be employed, Government in 
a written reply stated that all the staff wouM be required for future ope-
r'ation of the Station. Of the 491 persons, 48 are for a common main-
tenance. pool for all Atomic Power Stations. ' 

2.62. The Committee are happy to be informed that 'the Indian scientis~ 
and engineers have acquired sufficient expertise to operate and maintain 
Ta~por Atomic Power Station independenfty and that only a limltelf 
foreign experts fO{" a minimum period win be required to assist tile IndIaa 
stall. 

2.63. The Committee woud also Uke to emphasise the need to excbange 
and rotate senior persons from Tarapor to Kalpakkam and other stations 
in order to profit from their experience, and expert Imowiedge. 



CHAPTER m 

RAJASTHAN ATOMIC POWER PROJEcr.....;,. 

Units I & II (RAPP I & II) 

A. Siting of the ProJect 
3.1. In 1961, the Department of Atomic Energy and the Atomic 

Energy of Canada undertook a joint study to determine the overall cost 
-of building in India a nuclear power station of the Canadian design 
(CANDU Type) and worked out details of the components whiCin could 
be supplied by India and 1;hose which had to be imported. The plant was 
to be built to the design of the, Douglas Point Nuc1ear Power Station then 
·under construction in Canada. The Douglas Point Nuclear Power Station 
was a natural uranium fuelled and a heavy water moderated reactor. The 
Planning Commission authorised the Department of Atomic Energy in 
1961 to select suitable sites for nuclear power stations in India. The Com-
mittee was headed by Shri M. Hayath, Director (Technical), Heavy Electri-
~al Limited and formerly Chairman of Central Water and Power Commis-

-sion. In accordance with the Report of the Committee submitted in J anu-
'ary-Pebruary 1962. the following regions were recommended by the Com-
mittee in order of preference: 

(i) Rana Pratap Sagar near Kotah in Rajasth;:on. 

(ii) Gangabas in Bulandshahr District, U.P. 

The two State Governments were 'addressed to ascertain their willingness 
to comp1y with the various conditions which were a prerequisite to the 
-establishment of nuclear power stabion and the Government of Rajasthan 
agreed to ~mply with the conditions. They offered sufficient land free of 
cost for setting up an atomic power station. It was decided with the ap-
proval of the Cabinet in August, 1962 that the second power station in 
the country Stiould be built in the vicinity of Rana Pratap Sagar in Rajas-
than. The Station will use natural uranium as fuel and heavy water as 
moderator and coolant. It will have a net generating capacity of 400 
MWe consisting of 2 units of 200 MWe each. Although the Rajasthan 
Station was ab initio envisaged as a Station consisting of 2 units of 200 MWe 
each only one unit was included in the Third Five Year Plan. Approval 
of the Planning Commission for the addition of the second unit was 
-obtaitl.'!d in October. 1964 and that of the Cabinet in June, 1965. 

52 
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Special features 

3.2. Bo$. RAlPP-I and RAPP-II are being built 'by Indian engineers. 
with the assistance of Canadian consultants. In the case of RAPP-II,. 
several components of the nuclear plant will be fabricated in India. The 
cost of foreign exchange component is 'about 60 per cent for RAPP-I and 
",ill be about 40 per cent for RAPP-II. As regards fuel, only 50 per 
cent of the first charge, of RA:PP-I will be imported from Canada. Except 
for this, all the fuel requirements of the Rajasthan Station will be met en-
tirely from Indian sources. The fuel elements will be fabricated at Trombay 
and at the new plant being set up at Hyderabad, using natural uranium. 
which would be extracted and processed into uranium concentrates by the 
Uranium Corporation of India Ltd. The requirement of heavy water to be 
used in the first unit of this station as coolant and moderator will be obtained 
on lease from Canada. Additional heavy water for the future stations will 
be produced at the Heavy Water Plant, proposed to be set up by the De-
partment at the site of the Rajasthan Atomic Power Station, Kota, utilis-
in~ extra steam generated by the reactors for this purpose. 

The Rajasthan Atomic Power Project will employ CANDU type re-
actor units Wlhich use heavy water as moderator and natural uranium as· 
fuel. Reactors of the CANDU type have been found to be very efficient 
in the use of natural uranium and they 'also produce substantial quantities 
of plutonium as a by-product in the spent fuel. Just as coal or oil is to 
be fed constantly to a thermal power station, in the case of the nuclear 
power station also nuclear fuel will have to be fed to the reactor and spent 
fuel removed from it more or less on a continuous basis. From the spent 
fuel, plutonium is recovered which is a very valuable nuclear material re-
quired to fuel adv.anced breeder reactors which have tJ1e potential of using 
thorium. Reactors of this type have been accepted 'as the major feature' 
of the first phase of the nuclear power programme of the country. 

B. A£reement with Canada 
3.3 Two agreements relating to this Station were signed between India· 

and Canada. The first agreenie.nt pledged cooperation ootween the Indian· 
and Canadian Governments specifically for the construction of a nuclear 
power station in Rajasthan. Under this agreement Wlhich was signed in 
December, 1963, the Dep'artment of Atomic Energy would act as the prime 
contractor and would be responsible for the erection of the station whi!c' 
Canada would provide the design of the station with deta4led working 
drawings and specifications of the station upto the steam raising equip-
ment. The Governments of Canada and India also agreed to exchange 
information specifically regarding the operation of the Rajasthan Station-
and the Canadian Station at Douglas Point. 11he second agreement was 
between the Department of Atomic Energy and the Atomic Energy of 
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-Canada Limited (AECL) under which the two parties would freely 
exchange scientific and technical information in regard to the development 
·of heavy water moderated systems. 

Initially, the .Atomaiic Energy of Canada Limited would supply detailed 
·design data including working drawings (which had been valued by the 
Government of India at $ 5 million) free of cost to India and without 
·deduction from the Colombo Plan or otl~er assistance. The A~omi:; 

Energy of Canada Limited were appointed as the consultants for the nu-
.clear portion of the Plant. The consultancy agreement with Atomic Energy 
of Canada Limited was of a non-commercial nature and provided only 
reimbursetnent of ~ of time of engineers and Overheads. Montreal 
En~eering Company Limited of Canada (MECo) were appointed the 
-consultants for the non-nuclear portion of the Plant in view of the assoda-
tion of some of their engineers with Atomic Energy of Canada Limited 
on nuclear power projects. In April, 1964, an agreement was entered into 
with the Export Credits Insurance Corporation of Canada (ECIC) provi-
<ling for a loan to cover the foreign exchange component cost of 
Rajasthan I. 

In December, 1966, a supplemental agreement was signed with the 
Government of Canada. The effect of this was to extend to Rajasthan 1I 
the agreement signed in December, 1963 in respect of Rajasthan I. Supple-
mental agrl!ements covering Rajasthan II were also concluded with Atomic 
Energy of Canada Limited in January, 1967 and Montreal Engineering 
Company Limited of Canada in February, 1967. as also with a subsidiary 
of Montreal Engineering Company Limited of Canada in February, 1967 
~hich. it had been stated was set up in India at the instance of the Depart-
ment of Atomic Energy with a view to reducing foreign exchange costs. An 
agreement was concluded with Export Credit Insuran<:e Corporation of 
Canada in April 1967 to cover the foreign exchange cost of Rajasthan II 
(later amended in April, 1968). 

3.4. When asked to state the reasons for the long time taken in con-
.eluding various agreements with the Canadian Government, the Atomic 
Energy of Canada Limited and the Export Credit Insurance Corporation of 
Canada, the Chairman, Atomic Energy Commission during the course of 
.evidence stated as follows: 

"Dr. Bhabha's view was that for our ongoing programmes we should 
certainly take the foreign collaboration and assistance as and 
when necessary. But that should not be on discriminatory 
terms. He wanted to negotiate a situation in which if Canada 
\vas imposing safeguard on Rajasthan, then India should in 
t w n impose safeguards on the Canadian reactor. This is a 

ticklish point. This is a fairly equi~ble way of doing a thing .. 
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lbis is an unusual thing that in international relations that the 
aid-giving authority and the people who get it should accept 
the safeguards from the receiving countries for their own faci-
lities. This was a matter of principle as seen by Dr. Bhabhlt 
and the late Prime Minister, Shri lawaharlal Nehru. We 
wanted to go in for direct negotiations for coming to a final 
agreement which would be acceptable to the Canadian autho-
rities as well as us. * * * * .... 

In a subsequent note furnished to the Committee, it has been stated that 

"The negotiations with the Government of Canada, AECL and 
ECIC of Canada were protracted due to the differences in 
approach of the two sides regarding safeguards provisions and 
nee<i to hammer out a compromise." 

3.5. Further asked to state why a period of almost two years was takeD 
in concluding supplementary agreements with various bodies when it was 
{lnly a matter ot extending the existing agreements in respect of Unit I to 
Unit II, in written repl~ it has been stated that "the delay in signing 1be 
.agreement was due to the prolonged discussion with the Government of 
.canada regardings terms of technical co-operation and financing the 
;fore;gn exchange cost of the project. The delay was mainly due to need 
!fo reach agreement on the safeguards aspects." 

3.6. In response to the enquiry as to why no global tender was invited 
.as was done in the case of Tarapur Power Project, the Chainnan, Atomic 
f~nergy Commission, during the course of evidence stated as follows:-

"Accurding to our assessment, Canada was the one country which 
had got the most interesting concept of reactor design which 
had also assisted us earlier in putting up the Canada-India 
rC3ctor which also uses natural uranium, so that in regard to 
heavy water moderation as well as in regard to the use of natural 
uranium as a fuel we did have technical collaboration earlier 
with Canada and our view was that by working with them, we 
would be able to get out of this dependence on foreign aid so 
it was important to judge this more from the point of view of 
the long-range plan rather than the unit cost of that particular 
unit. 

rhis was not looked upon purely from the finance ~t of view, but 
in relation to the training and self-reliance which we could 
develop. There are many improvements. In Tarapur, the 
project manager was not there from our side, but they were 
there to assist liS to build the subsequent plants; but in the 
{~ltnadian thing in Rajasthan, India had the project manager. 
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In the case of Tarapur, the project manager was the General 
Electric Co. This was the case of a country which had earlier 
coilaborated with us under the Colombo Plan in the setting up 
of the Canada-India reactor; we felt that by doing this and 
getting on to the thing we would in the quickest way be abh to 
get self-reliance and that was the main reason why h was not 
looked at from the point of view of open tender. * * '" * :II-

>i< * * * '" * The main purpose of this project was of course 
to have an atomic power station, but the major purpose was to 
bring about a ~tuation of self-reliance in future; so, we were 
not looking at it from the purely price point of view as we did 
In the case of Tarapur; even here if we had wanted to go in for 
natural uranium, we would have got a cheaper projt'ct than this, 
bt,t our considerations were to get self-reliance." 

3.7. The Committee note that fOl' the setting up of RAPP-I, Cabinet 
Kave .pproval in August, 1962, but work at site picked up momeatllm 
te1nll'ds tht.'! end of 1964. Similarly, for RAPP-U, the Cabioet gave 
approval in lone, 1965 but work at the site commenced in April, 1967. 
TIley would like to observe that an unusually long time was taken by 
Government in negotiating tbe agreements with the Canadian Authorities. 

3.8. The Committee also note that Government's decision to go in for 
a natural uranium reactor for RAPP is in keeping with their objective to 
make use of a technology which will enable the country to be seU-relient ilL 
tlte future nuclear power production programme based on the use of 
plutonium and tborium of which India has a larger reserve. 

3.9. The Committee C8IUIOt, however, resist the imJftSSion tltat the 
Department of Atomic Energy has taken ad hoc decisions in the setting np' 
of power projects. While, in case of Tarapor, attractive iDitiaI capital 
outlay was the main comidention and global teDders were called '01', in the 
case 01 Rajasthan it was not looked upon from die &D8ndal aagIe ad no· 
global teaders were called for. They" however, hope that the expead'iture 
involved in the settinJl of the RAPP will be commensarate with the beDeIfs-
to be derived in the shape of economic gala, self-reliance and tedlllkal' 
experience • 

C. Cost Stnctare of tile Project 

3.10. Asked to state the original estimates of the total cost and the-
feVlseJ estimate~ of the two units and the reasons for the increase, Govern-
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ment in a written reply have furnished the foll!)w.ing information: 

Project 

RAPP-I. 

RAPP-II 

Original estimates The rev;sed es-
of the total cost timates of the 

total cost 1967) 

Increase 

(Figures in Rs. crores) 

33'42 

3°'00 58' :6 

It has been stated that increase in the cost was mainly due to extraneous 
factors, like devaluation (Rs. 10.22 crores), increase in customs duty 
(Rs. 3.33 crores), increased escalation in price (Rs. 5.53 croTes) in case 
of RAPP I. WIth regard to RAPP II, it is said that in addition to above 
factors, ,I iurther increase had resulted due to increased indigenisation of 
equipment. The Committee are informed that second revised estimates of 
costs were currently being made in the context of the delay in the com 
pletion of the station. 

The actual expenditure so far incurred upto 1968-69 on RAPP-I & I 
is as foIlows:-

Project Estimated to:al Actual expend i- Budget Esti-
outlay ture upto 1968-69 mates IS6g-70 

---
(Figures in Rs. Crores) 

RAPP-I. 52 '5° 41 '75 7'°3 

RAPP-II 58' 16 8'47 7'2(" 

3.11. The Committee are concerned to note that the orginal estimates 
of the total cost of RAPP I and n have risen from Rs. 33'42 and 30 
aores to Rs. 52~~and 58·,16 crores respectively and are further likely to 
be pushed up in view of the delay in the completion of the project. They 
fear that the in~t:.d CQSt of this procet is bound to affect ultimately the 
cost of generation of power per unit. They would like to sound a note 011 
warning that Government should take concerted measures to keep down the 
cost so that the Nuclear Power Project does not become an uneconomic 
proposition and the power generated can compete. with conventional 
.ources in price leveL 
ltiU L. S.~. 
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3.12. The Committee are given to understand that the foreign exchange 
component of Unit I of the RAPP is about 60 per cent whereas in the case 
of Unit D of RAPP it is 40 per cent. As regards fuel, only SO per cent 
of the first charge of RAPP I will be imported from Canada. Except for 
this, all the fuel requirements of the Rajasthan Station will be met entirely 
from Indian sources. The fuel elements will be fabricated at the new plant 
being set up at Hyderabad, using natural uranium which would be extracted 
and processed into uranium concentrates by the Uranium Corporation of 
India, Ltd. 

3.13. It is stated that with the experience gained on Rajasthan-I, it was 
decided to manufacture the bulk of nuclear components in India, utilising 
the detailed designs obtained from Atomic Energy of Canada Limited and 
some Canadian suppliers in respect of similar components used in Rajasthan 
Unit I. In a written reply to a question about the content of in~nous 
material and equipment that had been/would be used in the nuclear and 
toDventiooal operation of the RAPP I and D, the following informa-
tion has been given: 

r otal estimated con of m'lchinery and 
equipment 

Bnim'lted cost of indigenuos 
material & equipment 

RAPPI 
RAPPII 

(Figures in rupees crores) 
26·82 6·33 

12·17 26·81 

It is stated that certain items of equipment required for the electrical 
switchgear, transmission equipment, pumps, compressors etc. for the water 
system are being manufactured in India. 

The area of Canadian consultancy of RAPP II has considerably been 
reduced and so far as nuclear equipment is concerned, the services of the 
Canadi&n consultants, will be utilised to a limited extent only for inspection 
of the nuclear equipment manufactured in India. The major items of con-
ventional equipment in respect of Unit II, including the turbine generator 
\Od auxiliaries were, however, included in the list of equipment to be 
mported as at that time Indian manufacturers were not able to meet the 
:equired time schedule. 

3.14. In reply to a question whether any of our public sector under-
:akings or private sector ones are supplying those components and whether 
hey are supplying them regularly or not, the Director, Bhabha Atomic 
Aesearch Centre stated as follows: 

"We placed orders with Bhopal but there were delays. For instance 
me main transformer bas been delayM. It Is DOW due in 



.. 
L:.'-~~_ 59 

.another month or so. On the other band, CC1'Cain Canadiaa 
firms have also let us down. For instance the Turbo set Wa& 
.delayed by more than a year. We also had delays on equip-
ment like cranes, etc. There has been quite a problem with 
Rajasthan Unit No. II. We require for each of these statioDS 
fairly substantial amounts of quality carbon steel. An order 
was placed with HSL for certain flat products but had to be 
transferred to a firm abroad because the material did not come 
up to our specifications. ••••••• As far as steel is 
concerned, there have been many problems in getting it, 
specially thicker varieties. Thicker sizes have laminations and 
we cannot use this material for nuclear purposes. This is our 
problem." 

3.15. Replying to another question whether there is any other difficulty 
.apart from adequacy of funds, in fulfilling the targets, the Chairman, Atomic 
Energy Commission, during the course of evidence, stated as follows: 

"After all, the Atomic Energy Department and its groups can only 
fulfil those aspects of requirements which are not catered to by 
other major public or private organisations. We are not in 
the generators field. We should not be setting up a plant for 
making generators. In these things and for steel, for special 
metals of various types, and for heavy engineering, we must 
depend on outside organisations. And in this, proper man-
date and coordination is quite crucial. As far as I can see, 
there is scope for our internal improvement, and the external 
1:oordination has to be tightened up. I think if we have a 
dear cut mandate not for three or four years but for ten years. 
W~ can really make progress. One of the problems was of 
llhopal. They said 'you are asking us to go into all these 
troubles. But what assurance you will give for orders'. Unless 
I have the concurrence of the Planning Commission and other 
Ministries here that these power plants are considered to be 
gf>Od and are required, I am not able to think that we shall 
have in ten years four more generators. I know these are 
required, but I must have a mandate. I cannot say this to 
Bhopal. This is where the problem lies." 

3.16. As regards coordination among Government DepartmeI!ts, the 
Chairman, Atomic Energy Commission, stated: 

"As regards the second POint, namely, coordination, nationally, I 
agree with the Chairman and the view here that there is 
tremendous scope for the improvement of our own national 
management of these things. I have DO doubt that our overall 
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performance nationally is poor. This coordination is there ou. 
paper, but when it comes to delivering the goods, there are so 
many different agencies which are involved that it is very 
difficult to get, in fact, that tlJpe of accountability which I feel 

. should be there. This is a wider aspect of a national organisa-
. tibn which I cannot myself comment upon. But I would 

share your view that in this country, if we want to undertake 
this major project, economise and get on with the job, we would 
require a much greater. coordination than what exists. I have 
no doubt· about it." 

3.17. The representative of the Planning Commission, while explaining. 
the position about the turbine for Kalpakkam Project, stated that it would 
be certainly an advantage if the lump-sum fee that the Heavy Electricals .. 
Bhopal had to pay for the technological documentation etc., could be 
os'pread over large number, because that would bring down the price of the 
turbine. He added that even if were to go in for one turbine, there would. 
still be a saving of foreign exchange worth about a ClOre of rupees. 

3.18. In reply to a question whether tenders were invited from private 
as well as public sectors about the supply of conventional equipment 
including turbine generator and auxiliaries for RAPP II, the Department 
of Atomic Energy in a written reply have stated as follows:-

"Tenders were invited in all cases and quotations were evaluated,. 
keeping in view the technical capability of the firm, as well as 
the price, and delivery schedules quoted. The turbo-generator 
was decided to be imported, not only to meet the time 
SChedules, but also as much more engineering would have been: 
Involved in incorporating indigenous equipment." 

3.19. The foreign exchange cost of the turbine generator is stated to be 
Rs. 422.66 lakhs. The order for this turbine generator was placed with a, 
Canadian firm in September, 1968 and the date of shipment, though fixed as 
September, 1970 had been further delayed by a year. The Chairman, 
Atomic Energy Commission, while explaining, during the oourse of evi-
dence, about the conditions for entering into foreign collaboration has inter 
alia stated : 

"* " '" * but in Canada particularly, the industry there itself wag· 
new with some of those nuclear components just as in India. 
There have been many major delays in the supply of Canadian 
equipment to Rajasthan." 

3.20. 1be Committee note that for RAPP I and II, the Department 
eI Atomic Energy had initially placed orders with the Hindnstan Steel 
1M. for eerCain' flat prodiJm using quality camon steel, but these orders 
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~ . to be transferred to a firm abroad as the material forthc!)ming. from 
J;tS.L. did not conform to the prescribed specifications. The Coinmittee' 
-would' like Government to look mto the matter so that the requiSite varietY' 
-of steel for nuclear power stations could be supplied from indigenous 
iOUcres, thereby achieving self-reliance and saving valuable foreign 

·e,:cbange. 

3.21. The Committee further note that orders for machinery and 
equipment placed on Heavy Electricals India Limited, Bhopal and Heavy 
EOgineering, Ranchi had also not been fulfilled. They are distressed to 
learn that none of these public undertakings were able to deliver the goods. 

3.22. The Committee are convinced that to a considerable extent the 
· delay in the execution of the Project bas been caused by lack of coordina-
· tion amongst the various Ministries/Departments concerned which thev 
1ieprecate. They consider that in important matters like these. close 
~ordination and cooperation of aU Departments concerned is absolutelv 
necessary and recommend that proper procedures should be laid for 
-expeditious despatch of work especially where several Departments! 

· Ministries are concerned. 

E. Delay in execution of Project 

3.23. In reply to a question* answered in the Lok Sabha on the 23rd 
August, 1965, Government had stated that the first unit of Rajasthan 
Atomic Power Project was expected to go into commercial operation 

,during the later part of 1969 and the second unit before the end of the 
Fourth Plan, if suitable arrangements could be completed at an early date 

· for financing the foreign exchange component. 

In reply to another question** answered in the Lok Sabha on th~ 
27th March, 1968, it was stated that the expected date of full commis-
sioning in respect <>f unit I was 1970-71 and in respect of unit II was 
1971-72 respectively. However, during the course of evidence in Octo-

-ber, 1969, it was stated that completion of construction and criticality of 
reactors I and II would be in early 1971 and 1973 respectively and the 
commercial operation :>f the stations would be ~ix months thereafter after 
testing. 

3.24. Asked to state why the work on Unit I could not be completed 
-by the· due date. Government in a written reply has stated that the ori!!inaJ 

schedule for completion by 1969 was deliberately tight and ambitious 
taking into c:>nsideration the first that even in Canada the first large reac-

·0. s. Q. No. 487 on 23-8-1965· 
.. U. R.Q. No. 5411) 0-:1 27-3-1968. 
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lOr of the same type was also under oonstruction. The following fOut 
reasons have been given for the delay in the completion of the Projecta:-

(i) Protracted negotiations in finaJisation of the various agreements~ 
Cabinet gave its approval for Unit I in 1962 and the work at 
site picked up momentum only towards the end of 1964 .... 
Cabinet approved Unit II in June, 1965 but the work at sire, 
commenced in April, 1967. 

(ii) Serious delay in the supply of equipment and machinery both, 
by the Indian and Canadian suppliers. 

(iii) Part of the delay is also related to work which had to be: 
executed by Government Department, following Government: 
procedures. In this connection, they 'pointed out that the-
main station at Tarapur was entrusted to a single private 
contractor (lGE) whose procedures were far more flexible' 
and less time consuming. 

(iv) Technical improvements had become necessary in order to" 
make it run smoothly and with economy. 

3.25. With regard to technical improvements, the Chairman, Atomic 
Energy Commissbn, during the course of evidence stated that:-

"The Douglas Point Plant was based on a Power Station of 2{} 
MW running in Canada since 1962 or 1963 and large number 
of people from India had observed its operation at that level. 
The question of extrapolation involved scaling of the size 
from 20 MW to 200 MW. Canada undertook its operation 
in 1960 and the Project was scheduled to be com'pleted by 
about 1965 but it was delayed for 2 years with the result 
that the operational experience came along only in the follow-
ing years." 

To a question as to why Government went in for a plant which was-
sti1l in an experiem.ental stage in Canada, the Chairman, Atomic Energy 
Commission replied: 

"This is the only natural uranium reactor which will make us 
self-reliant" 

When asked whether it was desirable to make changes in the design' 
of the Station and hGW far it was advisable for the Department to spend' 
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huge IIIDOUDts in Jeaming theSe things while building, the Chairman, Ato-
mic Energy Commission, stated as follows:-

"I would like to point out that unless our engineers and scientists 
also come into the situati;)n and know the development pro-
cess, We shall be always trailing behind and will have to rely 
on outside help. I think we have at some stage to acquire 
self-confidence of being able to tackle a 'problem or defect 
and make the plant work. And I think in the process of 
economic development as I put it, we have to take this type 
of challenges in order to develop the competence for being 
able to do all the things that we shall be required to do. ****'" 
Let us look at the other way. Take other fields. We never 
got over the purchase and this business of importing any 
worthwhile technology. And in this particular case, I would 
s:fy-what it costs, if we assume that it has meant two years 
delay? I would say that the interest would be perha'ps three 
crores a year and therefore in two years, 6 crores. '" *'" '" We 
can take up Tarapur. But it is not two years or three years. 
Tarapur plant was a well proved style. The best natural 
uranium design was the Canadian. Do we go far changes 
at this stage or not? If we had not gone, then our entrie 
programme of plutonium production would have been delayed 
by SJ many years." 

3.26. The Committee regret to note that the Rajasthan Atomic Power 
Units I and " which were originally schednled to be commissioned in 1969' 
and 1970-71 will now go into commercial operation by 1971 and 1973. 
This would mean that while the gestation period in respect of Tarapur 
Atomic Power Project was five years, in tbe case of Rajasthan Atomic 
Power Projects Unit I and " is seven years. 

3.27. The Committee have a feeling that Government were rather hasty 
in taking up the RAPP without proper assessment of the technological 
development and infra-structure of the industry inside the country and the 
requisite skill and expertise in the particular field obtaining even in Canada. 
As ~ consequence, the project bas been delayed for non-delivery of equip-
ment in time. Moreover, several changes bad to be made in the design 
during the process of constmction of the nudeal' and conventional portion 
of the project. They consider that a poor COUDtry like India can ill afford 
to pay 8 heavy penalty to the tone of mpees sO. crores owinl to the 
aforesaid reasons. 

F. Cost of Power Generation 
3.28. In reply to a question'" answered in the Lok Sabha on the 18th 

December, 1967, the estimated capital cost and the annual average cost 

-U. S, Q. No. 47:74 or 18-12-1964, 



of production ~r kwh of the Rajasthan and Tarapur Projects were give!!, : 
as below:-

Tarapur Atomic Power 
Station 

Rajasthan Atomic Power 
Station 

Estimated Net capacity 
capital cost 

(Figs. in $ R'i. crores) 

82 ·69 380 Mwe 

IIo·66 400 Mwe 
(excluding cost 

of S heavy water) 

Estimated 
annual cost 
of production 

(Paise/Kilowatt 
Hour) 

5.71 
(Provisional 

3.29. The Department of Atomic Energy have, however, stated in a 
written note furnished to the Committee that:-

"On present indications, the cost of generation of power in the 
Rajasthan Station would be approximately the same as at 
Tarapur i.e. 4.73 paise/kwh and might not be subject to 
more than 10 per cent variation as a result af any increase 
in the capital cost or the cost of fuel elements that might 
come to light in the future." 

3.30. In a note furnished to the Committee,. the Planning Commission 
have stated that the costing of energy generation from Rajasthan Atomic 
power Station has been estimated by the Department of Atomic Energy 
as follows:-

R'i. 
I. Capitalc!)'itperkw 3,150 
2. Fixed cost (paise/kWh) 4.38 
3. Fuel cost (paise,'kwh) 0·34 
4. Total production cost excluding profit (paise/k-wh) 4.72 

fhe Planning Commission do not, however, agree with the above 
estimate. Acc:>rding to them, the fixed charges should come to 5·S paise 
as against 4.38 paise/kwh. They have further stated that in the case 
of Raiasthan Atomic Power Station, the Project Report has indicated 
that the fuel charges per unit would be 0·62 paise whereas in the above 
table, the fuel cost has bem shown to be O· 34 paise/per unit. In the Pro-
ject Report, the uranium price was Rs. 302 kg. and buming rate presumed 
to be 9,000 MWD/tonne and thermal efficiency 28·8 per cent. The cost 



of fuel has since gone up and the cost of imported. fuel is now indicated to be 'Rs: 512 'per kg. ann that produced in Nuclear F~ei Complex 
Rs. 475/kg. The fuel cost per unit generated at Rajasthan would be 
considerably higher than 0'62 paise indicated in the Project Report. It 
is. not understood how th~ fuel cost has now been indicated to be 0·34 
paise per unit and the Department of Aurnic Energy have been request. 
ed to clarify this. 

3.31. The Committee are surprised to note the wide variations in the 
estimated cost of generation of power by RAPP as furnished by the Depart-
ment of Atomic Energy from time to time. According to the Plannin~ 
Commission the cost of generation of power in RAPP should be 
considerably higher. The Committee need hardly stress the desirability 
and importance of work~ out the cost of generation of energy in advance 
as a firm estimate in this regard bas an important bearing not only on the 
economics of the plants but also on· the willingness of the consumer States 
to !lurcbase it at reasonable rates. 

G. Demand for Power in Rajasthan. 

3.32. During the Committee's visit to Kota in August, 1969, they 
gathered the impression that there was already surplus power available in 
and around Kota. In the Ranapratap Sagar Hydel Power Project which 
consisted of four units generating 43 MW each, <>DIy one unit was then 
working on account of lack of demand. A'part from that certain facto-
ries e.g. the Sri ram Fertilizers Factory. Sriram Rayon etc. were produ:ing 
their own power having installed Captive Thermal Power Stations. 

As regards the estimated demand of power in Rajasth:m in 1971 
when Unit I of the RAPP is likely to be completed and for a periOd of ten 
years thereafter, the Ministry of Irrigation and Power in a written reply 
bave stated that at present the load demand in Rajasthan is of the c)T(ler 
of 200 MWe. It was expected to rise to 390 MWe by 1971-72 and 
further to 583 MWe at the end of 1973-74. On the· basis of an increase 
of 12 per cent annual growth rate, the load demand at the end of 1978·79 
would be 1,030 MWe. When further asked to state whether it would 
be possible tJ utilise in full the additional 200 MW of 'power that would 
be available from Unit I by 1971 and another 200 MW of power that 
would be available from Unit II boy 1973, the Ministry of Irrigation and 
Power have stated:-

"'faking into account the retirement oi obsolete plants, (br the 
conventional generation schemes), the installed generating 
capacity expected to be available in Rajasthan at the" end 01 



I . , Fourth PIsn perid would be above S82 ~,I:esultingjn a firm, 
capacity of 300 MW. As against this the load demand at 
the end of 1973-74 is expected to be 583MW. There is. 
therefore, a scope for full utilisation of power available for 
the nuclear power station at Ranapcatap Sagar. However, in 
order to enable the station to work as a base load station, some 
off-peak surplus power available in Rajasthan may have to be 
exported to Delhi, Haryana and Punjab in the Northem 
region which will have a deficit of about 500 MW at the end 
of 1973-74." 

3.33. In reply to ao::>ther question whether there was well-developed 
power system in Rajasthan which would make it possible to operate the 
nuclear power station at the o'ptimum load factor, the Ministry of Irriga-
tion and Power had stated that facilities for full utilisation of the nu::lear 
power from RAPP were underway. A 220 KV single circuit transmis-
sion Jines from RAPP to Udaipur and a 220 KV double circuit line from 
RAPP to Kota and thence on to Jaipur was already under construction 
and would serve to receive the full output from RAPP. It has been 
further stated that, however, to enable RAPP to operate as a base load 
sation off-peak surplus power would have to be exported to Delhi and 
Punjab; and accordingly an inter-State 220 KV line between J aipur and 
Delhi is also being planned. According to the Ministry of Irrigation and 
Power, the following measures would be called for on the commissioning' 
of the Rajasthan Project to sort out and solve the problems of distribu-
tion of power: ' ! "', 

(i) Re-inforcing transmission and distribution system. 

<ii) Getting firm commitments from and executing formal agree-
ments by the RAPP with the State Electricity Boards/Electri-
city Supply Undertakings of the neighbouring States of Rajas-
than, Punjab. Haryana, Delhi and Madhya Pradesh. 

The Ministry of Irrigation and Power have, however, admitted-

"Although industrial development in the Region may not be at a 
fast enough pace, the inherent characteristics of the power 
system in this region are ideal for location and economic 
operation <at high load factors) of nuclear power stations when 
operated in an integrated manner with other hydro power 
stations which could take the peaks.· 

3.34. The Chairman of the Atomic Energy Commission during th~ 
course of evidence before the Committee has also expressed similar views 
that with the existing pattern of the industry in Rajasthan, there might not 
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- 10 mudl consumption of power 'immediately and has explained the-
position as follows:-

" .... this whole region is now regarded as a grid with the whole 
series of things, this at the southern end and Bhakra-Nangal 
and some other stations at the northern end. With these new' 
lines which are being constructed and those which are already 
existing, the proposal is to have the most optimum distribution. 
of power through this grid from one area to the other taking 
into account the load and the peaking demands. The fact 
that the Ranapratap Sagar Dam has also got a hydel power 
station with good peaking capacity being borne in mind, the-
establishment of the base load station of nuclear power in that 
area according to our estimation is intrinsically sound. It may 
be that with the existing pattern of industry there, there may 
not be so much consumption of electricity immediately; but 
Kota has developed rather well as an industrial unit. In my 
discussion with the Rajasthan Government I have been told' 
that there are many projects in Rajasthan, particularly dealing 
with lift irrigation as well as electro-thermic process for pro-
duc!ion of phosphorous from the phosphatic rocks that they 
have found near Udaipur, so that the industrial development 
of that area which has been hampered so far by the non-
availability of inexpensive electricity and firm supplies can now 
go ahead. So, the Ranapratp Sagar Hydel capacity together 
with the base load capacity of the nuclear power station would' 
be used. So, this is essentially sound and would benefit this 
area and also firm up the whole grid as it now stands." 

3.35. The representative of the Planning Commission pointed out that 
the power intensive industries that are already being set up are (i) zinc 
smelter which was being doubled during the Fourth Plan; (ii) the Copper 
Complex at Khetri. They have also stated that in the Fourth Plan stress 
had been laid on the connecting up of the inter-State grids in order to utilise 
to the maximum extent the power generated in a particular power supply 
system. 

Agreement for AbsOrption of Power from RAPP 

3.36. In reply to a question whether any firm agreement had been 
reached with the Rajasthan Government regarding the absorption of the 
power to be produced by RAPP I and II and the price at which the same 
would be sold to the State Electricity Board, Government in a written 
reply have stated as follows : 

"So far as the Rajasthan Atomic Power Station is concerned, there 
is no indication yet from the Government of Rajasthan regard-
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ing the minimum off-take of-pow~rby them and the optimum' 
load factor. Th~ Rajasthan State Electricity Board has pro-
ceeded with the installation of the double circuit 220 KV 
transmission line from Rajasthan Atomic Power ·S·tation to 
Kota and then to Jaipur. The tariff for sale of power from 
the Rajasthan Atomic Power is yet to be fixed and an arrange-
ment with the Rajasthan State Electricity Board and the Elec-
tricity Boards of other beneficiary States in the R.::gion cannot 
be· entered into ai: present." 

'Government have also stated that no firm agreement had b.:!en signed with 
:regard to absorpotion of power to be produced by RAPP I and II. 

The following question was asked: 

"(a) Has any firm agreement b.:!en reached with the Rajasthan 
Government regarding the absorption of the power to be 
produced by RAPP I and II and the price at which it will be 
sold to the State Electricity Board? If so, please furnish a 
copy thereof. 

(b) What is the estimated difference in the cost of generation of 
power and its supply? 

( c) Pka!'e clarify as to who would bear the loss ?" 

Government in reply s.~nt in January, 1970 have stated as follows: 

"(a) No firm agreement has been signed with regard to abs::Jrption 
of the power to be produced by RAPP I and II. In this 
connection, please refer to reply to Point No.3 ... (reply 
quoted on pre-page). 

(b) & (c). Does not arise in view of reply to (a) above." 

3.37. The Committee regret ~ note that DO written agreement bas so 
-far been executed reganIiog the basic assured load, tariII rate, phased 
programme for erecting transmission lines, switchyard, etc. by the Atomic 
Energy Department with t~ Government of Rajasthan or the neighbouring 

.'Staloes. They apprehend that in the absence of any written agreement 
several complicadons might arise when the Atomic Plant is on stream. 

3.38. The Committee note that RAPP was set np with a view to meet 
1M future power requirements of Rajao6an and neighbouring SCates with 
a hope that there will be fastet' industriaIisati in the region amd that it 
wDl absorb the powet' generated therefrom in due coarse of time. 'I1Ie 
Comlaittee also note that at prestDt there is ..... y any infnstractore 10 
:absoIb tile powel' espeded to be geoented at I118dmnm load factor. 
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3.39 •. TI.eComnm,tee sugg~that with a view to operate the Stati01l' 

at the optimuin load factor, thefoUowing steps ,Should be taken weD in 
advance so tbat by tbe time the power stmis flowing fromdae Station, there' 
is sufficient demand for tbe power and it works as an economic unit: 

(i) Reinforcement of tbe transmission and distribodon system; 

(ii) Execution of formal agreements between RAPP and Rajastban 
and other beneficiary Sblte Governments re: ntilisation of 
power, etc. 

(iii) Timely development of the iDdostries like copper complex at 
Khetri, zinc smelter. and prodnction of pbosphoms at Udaipur 
and the setting up of other industries in and around Kota. 

H. Requirements of Heavy Water 

3.40. During evidence, in a folder supplied to the Members of the-
Committee, the following information regarding the production of heavy 
water was given :-

(i) Requirements for RAPP I-II, MA.PP-I 
(ii) No imports so far 
(iii) Balance of requirements beyond indigenous 

on-lease from abroad. 
(iv) Indigenous availability 

Esisting N angal 
Future Kota 

Blroda 
( v) Progress on Kota and B lfoda plants 

210 toones each 

supply will be obtain a 

15 toones/year 
100 tonnes/year 
67 tonnes/year 

Kota Site selection and survey completed 
(Estimated cost Rs. Process calculations completed RAPP pre-
19' 5 crores) paratory work in hand to enable start of main 

construc!ion early 1970 
Baroda Project sanc:ione:i 
(Estimated Ag~'eemen!s sign~d 
cost Rs. 16' 0 crores) Land acquisi:ion started. 

3.41. The following additional material was furnished through a writtcI1 
note: 

"The proposed plant at Baroda which will be attached to the 
Gujarat Fertilizer Plant will use the Ammonia-Hydrogen 
Exchange Process developed in France and will have a capacity 
of 67.2 tonnes per annum. 

The Project is estimated to cost Rs. 15.1 crores with a foreign 
exchange components of Rs. 7.75 crores". 
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3.42. In rcply to a question· answered, on the 18th March, 1970, it 
-has been stated that the requirement of heavy water for RAPP I and n 
and MAPP I will be 230 MT and that the present. production of heavy 
=water in the country is of the order of 14 tonnes per annum. 

Heavy Water is required as a coolant and moderator in CANDU type 
reactors. As regards the urgency of setting up plant for heavy water, it 
.has been stated in reply to a Question·· in the Lok Sabha on the 23rd 
.August, 1965, as follows:-

"The second unit of the Rajasthan Atomic Power Station and the 
two units of the Madras Atomic Power Station will each 
require approximately 200 tonnes of heavy water, which if 
imported will cost Rs. 15 crores. The Department has put 
up a proposal to build a heavy water plant without foreign 
consultancy at an estimated cost of Rs. 21 crores with a foreign 
exchange component of Rs. 9 crores. This will save Rs. 6 
crores foreign exchange on heavy water for these three reactors 
alone. The plant has however not yet been sanctioned by 
Government and any further delay in its sanctioning willi lead 
to delay in the coming into operation of the three power 
reactors. This proposal was put up by the Department to 
Government as far back as March, 1965. Unless this heavy 
water is produced in India, all the three power stations, will 
be under international safeguards." 

'Heavy Water Pilot Plant at Bhabbs Atomic Research Ceorte 

3.43. The Heavy Water Pilot Plant at Bhabha Atomic Research 
Centre was set up in 1963 to obtain technical data and study operational 
prcblems and not to produoe heavy water of any particular concentration. 
A total expenditure of Rs. 8.35 lakhs has been incurred for equipment 

·required specifically for this researc.h plant. The foreign exchange compo-
. nent of this expenditure is Rs. 5.19 lakhs. It is claimed that the working 
of this Pilot Plant has y;elded valuable process information for setting up 
the large scale plant at Kota which will be set up without any collaboration· 
from foreign countries and will be based on know-how developed 
indigenously. The official witness, however, stated during the course of 
evidence regarding heavy water production that "we are running into 
difficulties regarding this. We have visualised a technique for supply of 
heavy water by certain plants. But this is not attainable immediately 
because of the lack of technical know-how. This has to be attained first". 

3.44. As severe criticism about the working of this plant had appeared 
in a Bombay Weekly, the Chairman of the Committee specifically desired 

.u. s. Q. No. 3512 on 18-3-1970 
•• U. S. Q. No. 487 on 23-8-1965. 
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to have a detailed note on the working of this plant. expenditure involved 
therein under various heads, its output and its effect on the setting' up of 
the Heavy Water Plant at Kotah. The Director of Bhabha Atomic 
Research Centre, however. did not send any reply. Subsequently, however, 
the Committee received a reply to some of the points mentioned in the 
articles in the set of replies furnished by the Department of Atomic Energy 
which was found to be inconclusive. 

3.45. A comparative statement of the Demands for Grants of the 
Department of Atomic Energy giving budgetary provisions in resp.xl of 
heavy water for the years 1965-66, 1966-67, 1967-68, 1968-69, 1969-70 
and 1970-71 are given in Appendix m. A statement giving the actuals 
and budgetary provisions in respect of Kota Heavy Water Plant is as below: 

Year Budget Actuals 
Estimates 

1965-66 43,184 
1966~7 2,25,00,000 1,82,351 

1967-68 50,00,000 3,199 
1968-69 2,00,00,000 1,05,120 

1969-70 2,00,00,000 

1970-71 3,18,00,000 

3.46. The Committee are CODStrainecI to observe that inspite of die 
realisation of urgency by Government in regard to the production of heny 
water iudigenously to meet the requirements of the two units of Rajasthan 
Atomic Power Project as also that of MaIII-M Atomic Power Project, 
nothing snbstantiaI has been done in the matter so far. 

3.47. They regret to note that UDduly long time was either taken by 
Government to sandion the proposal of the Department of Atomic Energy 
to build a heavy water plant or the DepartmeDt itself has taken a long time 
to start the construction of the Heavy Water Plant at Kota. The 
'Committee note with concern that Heavy Water Pilot Plant of the Bhabha 
Atomic Research Centre which was set up as early as iR'1963 to provide 
technical know·bow for the large scale Kota Heavy Water Plant at Kota 
bas failed in its objective and has been the prime factor contn1mting to the 
delay in the setting up of the Kota Plant. The Committee feel that with 
1\ view not only to conserve foreign exchange but also obviate "International 
Safeguards" which are imposed in obtaining heavy water from abroad, 
Government should lay down a reasonable target date by which the con-
struction of heavy water plants are completed and production thereof 
Grted. 
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3.48. The Committee are not able ,to appreciate as to why excessive 

-provisions forcrores of rupees bave been made for heavy water in the 
budget estimates from year to year when actually a fractiOn of the amount 
could be speut. They feel that lack of planning and development of technical 
know-how in this regard and failure on the part of Government to achieve 
the fixed targets withiu a scheduled time bas led to this over-budgeting. 

I. Organisational set-np of RAPP 

3.49. The two units of the Project (RAPP I and RAPP II) are under 
the same Board of Management that governs the functioning of the organi-
5ation. The organisational set up is shown in Appendix IV. The staff 
strength of the RAPP as on 1st July, 1969 is given in Appendix V. The 
Committee were informed that there were 16 foreigners working on this 
Project who were the representatives of the Canadian Consultants, respon-
sible for design of the nuclear and conventional portion of the Project. 
These representatives are stationed at site, to ensure that, the plant. was 
built as per specifications. The Committee were also informed that no 
foreign personnel would be required for the operation or main,tcnance of 
these stations when they were commissioned. The personnel who manage 
Unit II of the Project would be drawn from the staff at present employed 
for c:onstruction of Rajasthan Atomic Power Project I and II. 

3.50. After the commissioning of the Project, the operation and 
maintenance staff requirements are likely to be as follows:-

Scientific 64 

Technical 284 

Administrative and Auxiliary 

3.51. The Committee note that after the commissioning of the Uni~ 
I and II of the Rajas1ban Atomic Power Project, no foreign personnel will 
be required to operate or maintain the Station. 

3.52. The Committee also note that the scientific and tecbnical staft' 
likely to be required for the' operation and maintenance of the Rajasthan 
Project after the Station has turned over wiD be 348 whereas in case of 
Tarapor, the number of persons is 249 ooIy. TIle Committee coasider that 
ftqUireIDeDts of the staff for the Rajasthan Station may be examined with 
a view to keep it as Iowa.... possible to ensure fhat the Station is IUD as an 
economic unit. 



CHAPTER IV 

MADRAS ATOMIC POWER PROJECI' (MAPP) 

A. SidDa of the Project 

4.1. The demand for power in Tamil Nadu has been steadily increasing 
<on account of progressive industrialisation as well as rapid spread of the 
-use of electrical energy for agricultural production and rural electrification. 
Though there has been augmentation in installed generating capacity in 
-successive years, the demand has been outstripping the generating capacity. 
The Madras system is very largely fed from hydro electric power stations, 
the effective capaci1Jy of which is undependable due to the vagaries of the 
monsoon. As a result, for many years in summer months it has become 
necessary for power cuts to be imposed with disastrous impact on the 
.economy. 

The Site Selection Committee appointed in 1962 found Kalpakkam 
the most suitable site in this region for locating an atomic power station 
.of about 400 MWe. Consequently, it was proposed that the 200 MWe 
units of the CANDU type be constructed at Kalpakkam generally similar 
to the ones in Rajasthan. This proposal was approved in principle by the 
Atomic Energy Commission in 1963, and was accepted by the Planning 
Commission for inclusion in the Fourth Plan, in October, 1964. In June, 
1965, the Cabinet approved the proposal, subject to the requisite foreign 
'exchange being arranged in consultation with the Department of Economic 
Affairs. However due to difficulties encountered in procuring compre-
b.:nsive credits to meet the entire foreign exchange component of the 
-project cost, it was decided to phase construction of the two units at Kalpak-
team by two years. In early 1967, a separate project report, seeking 
approval to proceed with the construction of the first 200 MWe unit, was 
approved and expenditure sanction was issued by Department of Atomic 
Energy in December, 1967. 

B. Special Characteristics 

4.2. The Madras Atomic Power Station will employ CANDU type 
Ieactor units which has heavy water as moderator and natural uranium as 
fuel. Reactors of the CANDU type have been found to be very efficient 
1n the use of natural uranium and they also produce substantial quantities 
of plutonium as a by-product in the spent fuel. The availability of deposits 
.of natural uranium in Bihar is one of the important factors in launching 

73 
1J30 L.S.-6 



74 

the power programme with natUral uranium reactors. Whereas in Rajas-
than, cooling water is drawn from the Rana Pratap Sagar reservoirs, in 
the case of the Madras Atomic. Power Stati<?n cooling water will be drawn 
from the sea. It is stated that such reactOrs can be COI16tructed with a 
high degree of indigenous manufacturing and fabricating. capacit,y. The 
Chairman of the Atomic Energy Commission while speaking about the-
advantages of this technology, stated as foHows:-

"The advantages of this technology from our point of view is that 
this is the first time when we have no outside interference or 
outside control in regard to the whole operation; in the sense-
that it would be fed with natural uranium mined in Jaduguda 
and processed in Hyderabad and the heavy water being 
obtained from our own sources. The other materials which 
came out afterwards, plutonium and other things, will be· 
entirely subject to Indian determination with no outside 
interference." 

111 a wr itten note Government have explained the special features of the 
Madras Atomic Power Project as distinct from Rajasthan Atomic Power 
Pro iect as follows--

(a) Sub-soil water level in the Kalpakkam area is very high and 
therefore a special technique had to be adopted for construc-
tion of sub-structures. 

(b) The reactor building will be constructed in prestressed concrete 
and is being designed for the maximum pressure expected in 
the event of worst conceivable accident (maximum credible 
accident, in the technical terminology). A supression pool has 
also been introduced (as in the Tarapur Atomic Power Project) 
as part of the postaccident safety system. 

(c) Seawater intake poses a special problem particularly in view 
of the large extent of littoral drift in the east coast and cyclone 
conditions that prevail in this region at certain times of the 
year. 

Building of self-reliance 

4.3. In the setting up of Kalpakkam Project a major step towards self-
liance bas been taken. There will be no foreign collaborator in respect 
of this Project. Under the general agreement with Atomic Energy of 
Canada Limited the Department of Atomic Energy has secured rights to 
exploit the basic designs obtained from Canada for the Rajasthan Reactors 
and any other Atomic Power Stations to be constructed in the country. 
In a written note Government have stated that with the experience gained 
in building research reactors and other nuclear plants at Trombay and in 
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the construction of .Rajasthan and T~pur Atomic PQWer . Stations it has 
not, l)een -found necessaiy to have any foreign technical collaboration for 
ihe Madras. Station: The' Department itself is takin.g on full responsibility 
for design, engineering, pr~Jnent ,andronstruction of this station. It 
has, however, been stated thai 'as it is not the policy of the Department 
to undertake the design. and engineering of the conventional portion of the 
station, two firms of Indian consultants have been appointed to undertake 
this part of the work. 

The fuel for the Project will be manufactured indigenously and the 
cost of the initial fuel charge will be Rs. 1.70 crores only. The cost of 
annual replacement will be Rs. 0:81 lakhs only. 

Heavy water for the Project will also be manufactured indigenously 
and for the purpose plants with larger capacity are being set up. Heavy 
water to a limited extent is already being produced in the country. 

Specialised personnel required for the Project are available with the 
Department of Atomic Energy. Others are recruited from various other 
organisations or the open market and given training where necessary. 
Engineers from the Madras Atomic Power Project have been sent to the 
Rajasthan Atomic Power Project and have been attached to the various 
sections there and given "on the job" training. It has been further stated 
that this programme will be continued through the commissioning and 
operating stages also, The Rajasthan Atomic power Project will also provide 
facilities for the training of operating and maintenance personnel of the 
Madras Atomic Power Project. 

It has been stated that the scientists and engineers of the Atomic Energy 
Departm.~nt have assumed responsibility for the fabrication of almost the 
entire nuclear part of the station. A very substantial portion of the con-
ventional part including the turbine generator and auxilliaries will also be 
of Indian manufacture. When asked to state what proportion of the 
machinery and equipment required for the Madras Atomic Power Project 
will be indigenous, Government in a written note have stated that approxi-
mately 57 per cent of the expenditure On machinery and equipment 
required for the Project will be of indigenous items. Only certain special 
items of equipment, components and raw materials will be imported. The 
Chairman of the Atomic Energy Commission during the course of evidence 
further stated:-

"We are not having any foreign consultancy at Madras at all, but 
in relation to the importation of certain specified items of 
materials and hardware, we have brought it down to about 
20 per cent. This is the degree of Indianisation that has been 
possible. As public sector projects in steel and engineering 
develop further, it should be possible to reduce this 20 per 
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cent further. In Rajasthan I and II, all items of enpneerinJ, 
design, purchase, inspection, field engineeriti" etc. come l. 
about 12.5 per cent of the total project cost. In Madras, it 
would come to only S per cent" I 

4.4. In reply to a question· answered in the Lok Sabha on the 3rd 
December, 1969, it has been stated that the total saving in foreign exchange 
as a result of indigenisation was estimated to be of the order of Rs. 15 crores. 
The cost of items required to be ·l1llported would be of the order of Rs. 10 
crores. These cover some conventional material not yet manufactured in 
India. 

4.5. The Committee are glad to learn that in setting up the Madras 
Atomic Power Projed, India for the first time will be having no foreign 
collaborator and that Indian scientists and engineers have acquired 
sufficient expertise and skill to undertake this task on their own. 

4.6. The Committee also note that a serious attempt has been made to 
. build seH-reliance for our future nuclear power production programme 
regarding the use of indigenous fuel and heavy water, greater degree of 
Indigenisation of equipment and machinery etc. 

C. Delay in construction of Madras Atomic Power Project-I 

4.7. In reply to a questiont asked in the Lok Sabha on the 23rd August, 
1965, Government stated that "the Station has been authorised very recent-
ly and financing arrangements have yet to be completed. Preliminary work 
at the site is being taken in hand and the Station is expected to be com-
pleted before the end of the Fourth Plan, i.e. by 1970-71". 

Replying to another question·· asked in the Lok Sabha on the 27th 
March, 1968, Government stated that the Station was expected to be ready 
by 1972-73. 

4.8. In a written note furnished to the Committee, it has been stated 
that 

"The aim is to commission the first Unit of the Station by 1973-74. 
Commercial operation for the Station should be possible 
within about 6 months after the reactor attains criticality. This 
date, however, is dependent on a number of factors, the out-
come of which is difficult to predict at tlUs stage of the Project. 
On the basis of the present indications ·and subject to various 
assumptions materialising and to full and timely coordination 

*USQ No. 2409 on 13-12-1969. 
!USQ 487 on 23-8-1965 

.... USQ 5416 on 27-3-1968. 
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from the various agencies, e.,. private industry, public sector 
undertakings, the State Government and availability of foreign 
exchange in requisite 'amounts at appropriate stages, it is ex-
pected to be completed by 1973-74." 

4.9. In reply to a question· asked in the Lok Sabha on 11-3-1970, it 
lVas stated:---

"While there may be a delay ot: about one year in the schedule of 
the Project, the progress cannot be termed as unsatisfactory, 
viewed in the context of the optimisation of indigenous produc-
tion cap'acity xx xx xx . The progress of the Project is thus 
naturally dependent on the timely and satisfactory performance 
of a number of industries, organisations and agencies, both in 
the Public and Private Sectors." 

4,10. As regards uncertainty about the time schedule for the comple-
tion of the Project, Government have stated that one of the items govern-
ing it is the turbo-generator. A letter of intent was placed with the Heavy 
Electricals India Ltd., Bhopal, for the supply of turbo-generator en 
13-9-1967. Since that date" Heavy Electricals have been negotiating with 
the U.K. collaborators on getting a suitable design for the turbine. It has 
further been stated thCit due to merger taking place in U.K. heavy electrical 
industries, these negotiations have taken a longer time than envisaged. 
During July-August, 1969,-discussions had concluded and the agreement 
was expected to be, executed soon. The generator will now be produced 
at Hardwar by Bharat Heavy Electricals on a su~ntract basis with Heavy 
Electricals India Ltd., Bhopal. The Department have stated that the 
delivery time of 36 months h'as been mentioned by the Bharat Heavy Elec-
tricals in oral discussions for the supply of turbo-generator. 

4.11. During evidence when asked to state whether it was not due to 
lack of planning or difficulties in getting indigenous clearance about import 
licences for materials or equipment, that even after 10 years of industrial 
oriented schemes in the country we were importaing components 'and mate-
rials, the Qhairman of the Atomic Energy Commission stated as follows:-

"The current policy of the Government is that we will not import 
anything which can be, substituted by something which is 
available here. 

Hindustan Steel may have facility of making plates. But unless 
those plates are a part of the programme for that year or next 
year, that is not a thing which I can substitute because it is 
not an alternative source. It is precisely on this basis that 
Bhopal generator involved an extensive delay in starting. 
According to the policy of the Government as it is decided, we 
shall pay a price. 

-USQ 20480 on II-3-I910. 
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I do not think there is any real conflict. 

When we are talking of big orders on an enterprise like the Bhopal 
it is not as if we just rely on normal procedures. Many issues 
arise. To import certain components in order to fabricate this 
genera~or, we try to meet here and sort out this problem in 
consultation with the Ministry of Industry. Problems arise about 
price; on this particular generator it would be heavy. After 
all, we do not want the Department of Atomic Energy to pay 
a heavy price. On the other hand, Bhopal can come and 
say 'I do not know about the third order. Even to meet the 
first order, I have to incur certain tooling design expenses, 
etc.' The Government tells us not to wait, and we fix the 
price. So it is not as if we rely on normal procedures when 
we are dealing with a development effort like trying products 
for atomic plant as much lindigenously as possible. We take 
up problems. We try to get together and sort out the problem 
with whatever happens to be the go~mmental Department; 
certainly the Finance Ministry in matters relating to foreign 
exchange etc. But there is also a desire on aU sides to say 
that if they have to meet the maximum requirements of the 
Qepartment of Atomic Energy 'by way of their own production 
they in tum want their enterprise to be helped. We have 
set a common objective which we try to fulfil through the 
coordination of various Departments." 

4.12. The Committee note that the probable date of completion of 
the Project has been revised thrice since it was taken in band in 1965. 
From 1970-71, the date has now receded to 1973-74. Constant shifting 
of target dates indicates lack of realistic planning. 

4.13. The Committee are glad to be informed that the valnable com-
petmc:e in nnclear power tecbnoIogy gaiDed by Indian sclentists and 
engineers at Tarapnr and Kota wiD enable them· to buDd the Kalpakkam 
Atomic Power Station on their own without any foreiga collaboration or 
financial aid. In fact, this is said to be the first nuclear Power project which 
is being bandied by Indians .... ,-g re8OIIl'CeS" from within the country and 
wifb indigenous coniponent to the e:dent 01 80 per cent. A large JllllDber 
of "agencies, 'naaieIy, ~. of ......... DieveIopIitent 8IId Company 
Affairs, Foreign Tnlde, ~, D.G.S.· a D., D.G.T.D., public under-
takings like Heavy" ElectricaIs, Bhopal," Bw.nt, Hea.)' ~, Hantwar 
and. HiPcIPsfan Steel Ltd., and Industries in die prlnte sedOr ani involved 

. ~ Ibis project":and"~ the wY cOuiptedo~ of the prejed will depend 
on the cooonIination and cooperatioIl of a111I1e p.rtiiI·coiiUrned. It is a 
.~ jOO"caDIiii fOi-pOOT"'-or-~ aDltlie'·coopend!re'and 
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concerted e_orts, of ~ ~arious ·.-des. ~. ~~ hope that 
(iovel'lUDeDt will ~~ a ~t w8tch ~ the }JI'Ogl'eSS of ~ ,..qject with 
21 veiw to ensure that aD ~es and bottlenecks in the way of 1m smooth 
execution are sorted out and possible delays eliminated. 

D-Capital outlay of the Project 

4.14. The cost structure of the Madras Atomic Power Project showing 
the foreign exshange component and the break-up of the expenditure, is 
given in Appendix VI. The total estimated capital outlay of the PrJject 
is 61.78 crores out of which the estimated cost of the Unit I is Rs. 60.08 
crores and the cost of fuel is Rs. 1.70 crores. However, in reply to a 
question· in the Lok Sabha ,on the 18th December, 1967, the estimated 
~apital cost of the Project Unit I has been given as Rs. 69.28 crores. In 
a written note the Planning Commission have also stated that the cost of 
Kalpakkam (200 MW) stage I has been indicated to be Rs. 69.28 crores 
in an estimate framed by the De'partment of Atomic Energy in 1966-67. 

4.15. During evidence when asked whether the cJnstruction cost of 
the Madras Atomic Power Project will be lower than the other Projects, 
the Chairman, Atomic Energy Commission, stated as follows:-

"ll you talk in absolute terms, it will not be lower. There are two 
reas<>Ds for it. One is, here, some time has elapsed between 
the other projects and this. And there has been the normal 
inflation and the escalation of prices which have gone on for 
two years. The other thing is, in' this particular project, we 
are for the first time introducing major indigenous components 
like turbo-generator sets. There, I believe it is at the cost of 
2t crores which is additional, arising from building this turbo-
generator set for the first. time at Bhopal. Additional eCJnomy 
in foreign exchange would result when we come to the second, 
!be third and the fourth stage. Here, there is a much greater 
degree of Iildian' components, and unfortunately, when we do 
!bese things, for the first time, the labour, technology, tooling, 
'and so on have not yet been standardised, and therefore, the 
initial cost is sometimes 15 to 20 per cent higher than the 
imported cost. The price, in absolute terms, is not less. 

.. • • • • The third 
Teason is that the use of salt water intake is going to cost more 
than the soft water coolant system. 

• • • • 
IIi 'that region, the trouble was that.there is Dot sufficient fresh 

water supPly all the year round for doing this. If one wanted 

-USQ No. 4724 on 18-12-1967. 
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to have it there, this was essential, The water ~ I)'steJDl 
is esSentially meant to supply both Madras Atomic Power 
Project I and Madras Atomic Power Project II. This is. 
rather a problem of economics, If only Madras Atomic 
Power Project I is sanctioned, Madras Atomic Power Project 
II may not be proceeded with; it means that the total impact 
of the single water supply system will fall just on half the 
unit, and this is why we have been pressing that these two 
units should be completed as an integral part of one station,. 
without too much time ela'psing between the two." 

4.16, The 'Committee dote with coocem die big clifterence in the figures 
npnIing capital outlay of the Project 8& given to the Lot Sabba in 1967 
IIDd as fuu:tislled to them. The Conuni«tee feel that unless concerted and 
speedy acdou is takeu to complete the project by the scheduled date, the 
estimated capital cost is further likely to go up with the passage of time. 

E. Budget Estimates aDd PerfOl'lD8llCe 

4.17. The budget estimates for Unit I of the Madras Atomic· Power 
Project and the actual expenditure incurred against budget estimates for 
1965-66 to date is given below:-

Madras Atomic Power Project 
Unit! 

1965-66 

(I) 

(i) Budget Estimate 
(ii) Revised Estimate 
(iii) Actuals , 

(i) Budget Estimate 
(ii) Revised Estimate 
(iii) Actuals , 

(i) Budget Estimate 
(ii) Revised Estimate 
(iii) Actuals . 

(i) Budget Estimate 
(ii) Revised Estimate 
(iii) Actuals . 

(i) Budget Estimate 
(ii) Actuals up to end of July 1969 ' 

Figures in 
Lakhs of 
rupees 

50 '00 
12'00 

1'34 

158 '00 

25'71 

22'59 

15°'0<> 
122'00 

III'56 

35°'00 
199'01 
174'00' 

434'00 
28'06 
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".18. During the years 1965-66 to 1969 (upto 1st Septmlbcr, 1969) .. 
budgetary provision had been made for Rs. 11.42 crores and the actual 
amount spent was to the extent afRs. 3.64 crores only. 

A small provision has also been included for unavoidable preliminary 
works connected with the Madras Atomic Power Station Unit II and 
ancillary facilities like High and Low Level Waste Management facilities. 
for the Madras Atomic Power Station. Provision made for 1969-70 for 
Madras Atomic Power Project II is as follows:-

Madras Atomic POfJJer Project-Unit 2 

(I) 

(i) Budget Estimate 

(ii) Actuals up to end of July 1969 

,Rs. in lakhs) 
20'00 

5'41 

".19. When asked to state the reasons for the shortfall or saving in 
expenditure with reference to budgetary prOVISion, the Department in a 
written reply inter alia have mentiJned the following factors as mainly 
responsible for the same:-

1. Inability to secure a comprehensive credit from France as was 
originally expected and the consequent decision to stagger the 
two units of the Projects with a phasing of two years and 
belated issue of sanctions consequent on these changed con-
ditions. 

2. The need for protracted negotiations in connection with the 
appointment of consultants for engineering the conventional 
portion of the Plant. Since Indian consultants are being 
used for the first time on such an assignment, they have also 
been taking time to get familiar with the problems involved. 

3. Di1Iieulties or delays encountered in locating and promoting 
suitable sources of indigenous supply for specialised materials 
and compolEtlts which would, in the normal course, have been 
imported, and which involve very ri~d specifications and a 
high degree, of development effort. 

4. Procedural derays involved in the procesling of orders against 
certain foreign credits in terms of the credit arrangements with 
those countIies. 

5. Di1ftcu1ties encountered by outside agencies such as Heavy 
Electricals India Ltd., Bhopal, in finalising the terms and condi-
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tibns With ~eir collaborators for obtaining bow-how for the 
nianufacture of the turbine. . 

.6. Delays 'arid difficulties in procuring materials and equipment from 
abroad, on account of circumstances beyond our control such 
as strikes, (e.g. the, strike lin the Canadian Nickel Industry 
which supplies the bulk of nickel in the world market). 

7. The civil works involved in the construction of the reactor and 
turbine buildling are ofa highly sophisticated nature. The 
reactor building is being built in pre-streSsed concrete in India 
for the first time. The contractor to be ohosen for the work 
must have a suitable organasation and an adequate comprehen-
sion of the requirements of the work, which is for a nuclear 
containment. A team consisting of senior engineers of the 
Department and representatives of the consultants had there-
fore to inspect the v'arious works executed by the tenderers and 
study their organisational arrangements in detail before 
making a recommendation on the selection of the contractor. 

4.20. The Committee regret to Dote the wide gap in the budget estimates 
. and the actuals. During the years 1965-66 to 1969 (upto 1st September, 
1.969) while budgetary provisions had been made for a sum of Rs. 11,42 
crores, the actual amount spent was to the extent of Rs. 3'64 crores only. 

-The Committee hope that Government would in future frame a more 
realistic budget estimates as far as possible having regard to the various 
factors likely to affect the progress of the project. 

F. Cost of generation of Power 

4.21. Wlhen asked to state the estimated cost of generation of power 
'"from Kalpakkam Project 'and how the same would compare with the Tara-
pur and R~than Proj~ts, the Department in a written note have, stated 

. that on present indications the cost of generation of power in the Rajas-
'than Unit would be approximately the same as at Tarapur i.e. 4.73 paise 
. kwh and may not be, subject to more than 10 per cent variation as a result 
of any increase in the capital cost or the cost of ~ fuel e1cment that may 
come to light in the future. The cost of generation of power from Kalpak-

'kam is expected to be of the same order as from the Rajasthan Atomic 
'Power Project, though it is likely to be slightly higher as a result of the 
Digber capital cost of the Station resulting from greater degree of indigeru.-
'sation. 

4.22. As against this, the. Plapning Commission have in the note fur-
nished by them to the Committee stated that "In the case of Kalpakkam 

-atomic sfation, the project TCport indicates, bmiedon' the present estimated 
cost'of-Rs. 69.28 Crores, the Cost pet' uniqi'enerated wOldd be '7.25* paise 

-pet kWh." The -estiJmit5-were prepated 'inTthe year 1966-67. 

• At the time of tactual verification the Department of Atomic Energy 
'have pointed out 'that "'7.'25 p, 18 sale price and not cost of generation". 
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4.23. The - Committee are concerned to note that the Department of 

Atomic Ehergy has not been able to workout so far a finn estimate of the 
.cost of generation of power. _They hope that tbe cost of generation of 
power will be worked out on a realistic bMis at an early date so that tbe 
consumers'know wbat they will be expected to pay for the electricity flowing 
.out of tile KaJpmoo.m' Atomic Power Project. 

G. Agreement for Sale of Power to Tamil Nadu 

4.24. The Committee enquired whether any firm agreement had been 
reached with the Tamil Nadu Government for the sale of power to them, 
and if no agreement had been entered, when it is likely to be done. The 
Department in a written note have stated that a firm undertaking had been 
given by the State Government that the entire energy output from this 
station, less the power requirements of the station would be purchased by the 
State Government. It was added _that this had been agreed to in fornlal 
exchange of letters between the two Governments. In reply to another 
-question, Government have stated that although actual agreement for the 
sale of power can be entered into only after the tariff for power to be sold 
from Madras Atomic Power Station is worked out and approved by the 
Central Electricity Authority, there was an undertaking from the State 
-Government that they would purchase all the power available from the 
Madras Atomic Power Station irrespective of the final cost figures. 

4.25. However, during evidence the Chairman, Atomic Energy 
.:Commission, further clarified the position as follows:-

"Sir, let me say that there is an undertaking with the Tamil Nadu 
Government which was finalised in Delhi that they will absorb 
the power from the station provided the base load is 75 per 
cent. No firm figure of price was mentioned because this was 
not available at that stage. We cannot, therefore, interpret it 
as saying that they have agreed to take it irrespective of the 
price. H the price is exorbitant, they will have something to 
say. The overall estimated schedUle for nuclear power is 
likely to be on a certain cost, and these undertakings are 
related to that type of estimate. If there is very wide variance 
in these. estimates. it will seem to me that people will have 
something to say about." 

4.26. It' has ~ pointed out. that as in the case of Maharashtra-
Gujarat region . there is large hydro capacity in Madras also which is fed 
from ~~. It' 'is stated that' advantage ,would be taken during that 
perioctlor-tbc,8DIRIal maintetlancc,ofthe Atomic PBwer Station. 

4.21. Tbereris yet, another- problem abQut the dC?JIWld for power that 
'\1V08ld be· aTBilable·tromKalpakkam. The Department in a written note 
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bavo stated that the decision to establish ~ Madras Atomic P~r Station 
was taken after taking into account the assessed ~ast in the Annual 
Electric Power Survey conducted by the Ceotral Electricity Authority ~ 
tremand foc power in the Tamil Nadu area and the scheduled capacity which 
would become available by 1970-71. According to them a clear deficit 
of over 400 MW generating capacity was expected. They have further 
stated that the assessment made by the Working Group on Power set-up 
by the Ministry of Irrigation and Power to formulate development pr~ 
gramme for the Fourth Plan confirms this position. Even after taking 
into consideration the benefits from all existing and sanctioned schemes 
including Unit I of the Madras Atomic Power Station, there would still be 
deficit of about 500 MW in Tamil Nadu by 1973-74. 

4.28. The Ministry of Irrigation and Power in their written reply to 
a question have pointed out that power load being handled by Madras 
Grid is 1050 MW which is the optimum capacity of the Grid to absorb-
power at present. The power available from Madras Grid for distribution 
was 944 MW by the end of 1968-69 with an installed generating capacity 
of 1470 MW. The balance of power was being imported from the 
neighbouring States to meet the demand. The following additional benefits 
are likely to accrue in the State during the Fourth Plan :-

Apart from 200 MW from Stage I of Kalpakkam Atomic Power 
Station. 

1. Parambikulam Aliyar (Hydro) 
2. Pandiar Punapuzha (Hydro) 
3. Kodayar (Hydro) 
4. Ennore ('I'hennaI) 
5. Basin Bridge (Thermal) 
6. Neyveli (Thermal) 
7. Kundah Stage IV (Hydro) 

MW 
155 
100 
100" 
440' 

30 
200 
110' 

4.29. During the course of evidence it became clear that with the 
colJl1lli.ssioning of Neyveli, where 50Q MW plant had already come intO' 
operation there was surplus power in Tamil Nadu at present. The 
representative of the Planning Commission when asked whether the 
Commission had taken into consideration the demand of power in that 
State while sanctioning the Kalpakkam stated as follows:-

"The other point that we shoold keep in mind is the base load 
factor. Now the nuclear or a thermal power station for that 
matter must have a base load. For example, in the northern 
region if you fix up the base load station of 400 or 600 M.W., 
a have to know as to what is likely to be the base load in 
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future· if we fix it at 80 to 85 per CCDt. I think this base load 
would be desirable. Base load &tations operatioos utilise the 
hycfro.elec::tric power for peakjng purposes. Similarly in 
Madras. for example, at the DlODJCD.t we haTe a thermal base 
load stations of 600 MW which comes from Neyveli. H 
Ennore is also going in for 400 MW that means it comes to 
1000 MW. 1.Ii "'" t'" "" 

•• •• •• • • • • 
In Neyveli 500 MW Plant has already come into operation." 
The representative of the Planning Commission admitted that because 

'Of surplus power only one Unit of 200 MW at Kalpakkam has been 
'Sanctioned· and they were going slowly. The situation here also is the same 
:as in the case of Rajasthan Project. 

4.30. In reply to a question as to whether any demand from Andhra 
Pradesh for supply of power from Kalpakkam has been received, the 
Department of Atomic Energy in written note have stated that:-

"The original decision of the Central Water and Power Commission 
was that 100 per cent of Madras Atomic Power Project-
Unit I power should go to Tamil Nadu. In September 68 the 
Government of Andhra Pradesh wrote asking for a share in 
the power generated from the Kalpakkkam Station. The Depart-
ment replied in their letter ef December 2, 1968 that there was 
already an understanding between the Government of Tamil 
Nadu and this Department on this subject and.if the Govern-
ment of Andhra Pradesh came to an Agreement with the 
Government of Tamil Nadu for sharing the power from 
Kalpakkam, his Department would have no objection. 

The question also came up for discussion in a meeting held in the 
room of Union Minister of Irrigation and Power on 6th August, 
1969. The Minister proposed that as a general principle, 
power from nuclear power stations should be shared by the 
neighbouring States. He suggested that the power from 
Kalpakkam should be shared 50:50 between the Government 
of Tamil Nadu and the Government of Andhra Pradesh." 

The Ministry of Irrigation and Power in reply to the question gave the 
following reply:-

"Although Tamil Nadu has agreed to take all the power available 
from Kalpakkam Nuclear Power Station, Mysore and Andhra 
Pradesh States are also claiming some power supply from this 

-At the time of factual v"rification the Planning Commission stated 
"While considering the revised plan of Atomic Enerl'!Y Commission subse-
quently. a deci~ion was taken for going ahe<>U. with 400 MW at Kalpakkll1.'l'l. 
of which the first unit was exoected to go into ol"pration in 1973-74. This 
bas accordingly 'been incorporated In the revised Fourth Plan document". 
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station ,OIl the plea that it is financed ~y •. It will certainly 
be of advantage if the station is operated. in ~ integrated 
manner with the neighbouring power system as such operation 
will ensure a high load factor of 75 per cent at which the 
station is expected to work. 

If in case it is decided to allocate power to the neighbouring States. 
also from Kalpakkam, it should be on the basis of power 
shortages. The preference should be given to the State which 
can absorb power at very high load factor." 

4.31. The Committee understand that in and around Madras there wil1 
BOt be much demand for nuclear power during the monsoon season on 
account of over-ftowing of reservoirs in that region. In tIUs respect,. 
KaIpakkam and Tarapur stand on the same footing. The Committee also 
uaderstand that in Madras there are two monsoons and the usual period 
which the power generation economics takes into account M 4 to 6 weeks 
only. The Committee trust that maintenance programme of the Station 
wUi be properly phased out and all other necessary steps taken by Govern· 
ment to ensure that there is no closure of the StaDon on account of lack 
of demand and alternatives found out to make the maximum use of the 
power made available from the Kaipakkam. 

4.32. The Committee feel that the Madras Atomic Power Project is 
beset with a number of problems which must be attended to right now rather 
than kept pending till the power begins to flow from the Station. In the 
first place, no written agreement has been entered into as to the rate at 
which the pow.er will be purchased by the Tamil Nadu Government. 
Secondly, there is an urgent need tf) work out the ~onomics of running 
the station at high base-load factor. The problem has assumed seriousness 
because the State Government has not entered into any written agreement 
about the assured base-load at which they will take the power. Running 
the Kalpakkam Station at a maximum base-load factor may pose a problem 
and in the long run it may not rnn at optimum load. Thirdly, the 
neighbouring States of Andhra Pradesh and Mysore want to have a share 
in the power from Kalpakkam as according to them the project has been 
constructed out of the finances of the Central Government. It is. therefore, 
desirable that a firm settlement amongst the claimants is reached in the 
matter. The Committee are of the opinion that there fi need tolay down 
a definite policy by the Government about the sharing of benefits by States 
in respect of those projects which have been constructed solely from the 
finances of the Central Government. 

4.33. The Committee apprehend that failure to find an early solution 
to the problems may lead to a situation which may have serious repercus-
sions. The Committee trust that a satisfactory solution wI1l be found to 
die various problems mentioned above without fw1her loss of time. 
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H. 0rguisati0DaI set up of the Project 

4.34. The organisational set up of the Madras Atomic Power Project iF. 
shown in the chart at Appendix VII. 

The strength of the staff as on September 1, 1969 is given below: 

(As on 1-9-1969) 

(i) Engineering, Scientific and Technical 247 

(ii) Adminis:rative and Auxiliary (inclUding Accounts, Pur .. 
chase,Stores. Security, Transport, H()3pital,Fire Service 
other general purpose staff) 268 

(iii) Daily rated and casual labour 

(iv) Contractors' labour 

515 

4.35. The Committee hope that the strength of the staff, both engineer-
ing, seientific and technical and others bas been ass~d keeping in view 
the actual requirements of the Project and that Administration will ensure 
that there is no over-staffing right from the very beginning. 

4.36. The Committee suggest that .Govemment may examine whether 
it would be desirable to keep a separate pools of, erection and construction 
staff and staff required for normal operation and maintenance of tbe 
Project so that when the work is over expenditure on the former category 
of stalf would not automatically become part of the operational staff thus 
burdeJ1Jng the undertaking with over-staffing and making it nneconomical. 



CHAPTER V 

ORGANISATION 

A. Department of Atomic Energy 

5.1. The Department of Atomic Energy was established as a Ministry 
-cf Government of India by a Presidential Order dated the 2nd August, 
1954 and since its inception continues to be under the charge of the Prime 

. Minister. It is stated that the Department is an independent: Ministry with 
a Secretary at its head, who advises and assists the Minister-in-charge. 

"The Department is located at Bombay . 

. Functions 

5.2. The Department is vested with the responsibility of carrying out 
all the traditional functions of a Ministry which, besides (i) assistance to 
the Minister in the formulation of policy, (ii) implementation of that policy, 
and (iii) obtaining the grants of Parliament required therefor, include the 

:following functions :-

(a) Assistance to the Minister in the disposal of Parliamentary 
business; 

(b) Discharge of statutory responsibilities, i.e. the administration of 
the Atomic Energy Act; 

(c) Administrative and financial co-ordination of its activities-
scientific, industrial, logistic and developmental; 

(d) Relations with foreign countries, State Governments, local 
bodies, other Ministries of the Central Government; 

(e) Personnel planning and administration; 
(f) Financial control; 
(g) Watching the progress and performance of the various units of 

the Department responsible for the implementation of its 
programmes. 

5.3. The scientific activities of the Department are carried out by units 
''SUch as the Bhabba Atomic Research Centre, the Atomic Minerals Division, 
and establishments of the Indian Space Research Organisation as also by 

. institutions for which it is administratively responsible, e.g. Tata Institute 

. of Fundamental Research, Physical Research Laboratory, Saba Institute of 
"Nuclear Physics, etc. Its industrial activities include the generation of 
~nuclear power, the activities of the various commercial undertakings of the 
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Depart.rnent, namely Indian Rare Earths Ltd., Electronics Corporation of 
India Ltd.., etc. The Department is also undertaking the manufacture of 
fuel elements and of heavy water. Its logistic activities include the search 
for atomic minerals, the development of uranium. mines, the purchase of 
stores and equipment required for the projects of the Department, acquisi-
tion and management of land, civil engineering support, etc. Develop-
,mental activities of the Department include oot only the development 
activities of production units, for example some of the Dvisions of the 
Bhabha AtDmi.c Research Centre, but also the encouragement of units, 
both in the public and private sector, to participate in the gradual 
indigenisation of equipment required for carrying out the programme of the 
Department. 

It is further stated that the Department of Atomic Energy exercises 
'Certain special powers with regard to the making of appontments, the pur-
.chase of stores and equipment, construction of buildings etc. 

B. Atomic Eoergy CoIDIDissioo 

Setting up of the Commission 

5.4. The Atomic Energy Commission was initially constituted in 1948 
under the late Department of Scientific Research Notification No. F-402/ 
DSR/48 dated the 10th August, 1948. Between 1948 and 1958, the 
Commission consisted of Dr. H. J. Snabha, (Chairman), Dr. S. S. Bhat-
nagar and Dr. K. S. Krishnan. This Commission was reconstituted vide 
Department of Atomic Energy Resolution No. 1317 /58-Admn. dated the 1st 
March, 1958 as amended by Resolution No. DAE/C-1-H dated the 6th 
March, 1962. Giving 'the genesis of the new Commision, the Resolution 
-states:-

"The Department of Atomic Energy was e,stablished in August 1954 
and since these research and development in the peaceful use 
of atomic energy have made important and rapid strides and 
a greatly exp'anded programme is envisaged for the future, lin 
the COuse of wihich India should be able to produce all the 
basic materials required for the utilisation of atomic energy 
and build a series of atomic power stations, which Wlill contri-
bute increasingly to the production of electric power in the 
country. These developments caIl for an organis'ation with 
full authority to plan and implement the various measures on 
sound technical and economic principles and free from all non-
essential restrictions or needlessly inelastic rules. The special 
requirements of 'atomic energy, the newness of the field, the 
strategic nature of its activitlies and its international and poli-
tical significance, have to be borne in mind in devising such an 
organisation. After careful consideration, the Government 

~30 L.S.-'1 
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of Inwa have decided to establish an Atomic Energy Commis-
sion with full executive and financial powers, modelled, more 
or less, on the. lines of the Railway Board." 

Functions of the Commission 

5.5. The functions of the Commission as indicated in the Resolutioll' 
setting up the Commission are as follows:-

"The Atomic Energy Commission shall be responsible:-
(a) for formulating the policy of the Department of Atomic 

Energy for· the consideration and approval of the Prime 
Minister; 

(b) for preparing the budget of the Department of Atomic: 
Energy for each financial year and getting it approved by 
Government; and 

(c) for the implementation of Government's policy in all matters 
concerning atomic energy, 

Within the limits of the budget provision, approved by Parlia~ 
ment, the Commission shall have the power of the Government 
of India, both administrative and financial, for carrying out the 
work of the Department of Atomic Energy." 

Dema1'Cation of functions as between the Commission and Department of 
Atomic Energy 

5.6. It was noted that Conunission was entrusted with the responsibility 
not only for formulating the policy in respect of 'all matters concerning: 
atomic energy but also for implementing the same and was vested witlh 
powers of the Government of India, both administrative and financial, for 
carrying out the work. Since this appeared to cover the whole field, the 
Chairman, Atomic Energy Commission was asked to state the reasons. 
for the existence of separate Department of Atomic Energy. 

In reply he stated: 
"Commission is approached regarding policy, review and sanctioning: 

of project within the budget of the Department and the Depart-
ment is like any other normal Ministry of the Government. 
In this case the Department can derive its sanctioning and its 
review by a special body. It has been invested with the,' 
powers. As I said these powers provide an opportunity by-
which it is able to do the sort of thing for which otherwise the 
departments would have to go up to higher levels before· they-
coutd do that thing. Here the Commission itself takes the res-
ponsibility within the constraints of the finances, annual budget 
and other things." 



91 

5.7. Answering another question, the Cliairman of the Commission 
stated that the Commission had separate staff of its own on full-time basis 
headed by a Secretary. The Headquarter of the Commission is at Bombay. 
The Department of Atomic Energy, 'according to him, had himself as Secre-
tary, one Additional Secretary and three, Joint Secretaries--two at the Head-
quarters in Bombay and one at Madras. 

5,8. During evidence a point was raised that in view of the fact that 
there are no clear cut demarcation of functions betwee.n the Commission 
and the Department of Atomic Energy there was $e possibility of overlap-
ping of functions and duplication. The Chairman of the CommisSiion 
replied: ....... , .. the, danger of ,overlapping of powers ...... are s'afe-
guarded ...... by making the Secretary ex-ofji.cio Chairman of the Com-
mission and he is given the power to overrule the other Members of the 
Commission. " 

Amplifying this point further Government have, in a subsequent writ-
ten note furnished to tihe Committee, stated: 

"Oause 5 of the Resolution states that within the limits of the 
budget provision, approved by Parliament, the Commission 
shall have the powers of the Government of India, both admi-
nistrative and financial, fOF carrying out the work of the De-
partment of Atomic Energy" and it may, at first sight, apPJar 
th'at as a result there might be an overlapping of powers bet-
ween tlhe Commission and the, Department and that the two 
might find themselves at cross purposes. This danger is safe-
guarded against by two provisions built into the constitution of 
the Commission: first, according to Clause 3 (b), the Secretary 
0{ the Department is the ex-ofji.cio Chairman of the Commis-
sion, and, secondly, 'according to Clause 6(b) the Chairman 

. has the power to overrule the other members of the Commis-
sion. The Member for Finance, ,howe.ver, shall have the right 
to ask that any financial matter, in which he does not agree with 
the Chairman, be referred to the Prime Minister and the 
Finance Minister, It follows that the Commission c'annot take 
any decision with which the Chairman, that is the Secretary of 
the Department, does not agree. On the other hand, Clause 5 
empowers the Commission acting as a whole, ,and, therefore, 
with the explicit or implicit concurrence of the Chairman, to 
make decisions relating to the business of the Department of 
Atomic Energy, some of which might lie. beyond the compet-
ence of a normal Ministry. Thi~, lin fact, is one of the main 
reasons for having such a Commission." 
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The note goes on to justify the exercise by the Commission of the 
powers of Government of India thus: 

"The Commission has the responsibility for preparing the budget of 
tlle Department of Atomic Energy for financial year 'and get-
ting it approved by Government. "I'lr procedure for getting 
the budge,t accepted by the Ministry of Fmance for presenta-
tion to Parliament has already been laid down with the con-
currence of that Ministry. 

The Commission is in a position to exercise the powers of the Gov-
ernment of India, both administrative and financial, as ( a ) its 
Chairman is Secretary in the, Department of Atomic Energy 
and (b) the Member for Finance is ex-ofJicio Secretary to the 
Government of India in the Department of Atomic Energy 
for financial matters. The implementation of work of the, 
Department of Atomic Energy is again the responsibility of the 
Chairman as Secretary to the Government of India. As 
resards the transaction of its day-to-day business, the Secre-
tary, with the concurrence of the Member for Finance, can 
exercise the full powers of the Government of India, subject 
to the approval of Government at higher levels where neces-
sary, for example. approval of the Minister concerned or of the 
Cabinet as in other Ministries. The powers exerciseable by 
the Commission collectively, or by the Chairman and Member 
for Fmance in consultation with each other, are, further sub-
ject, as will be evident from para 5 of the Resolution, to budget 
provision. In determination of the level of budget provisions, 
both the Department ~f Expenditure and the Planning Com-
mission exercise a control function." 

5.9. At the, instance of the Committee, Government have furnished to 
the Committee 'a note indicating the position of the Atomic Energy Com-
mission in certain foreign countries. According to this note, the Atomic 
Energy Commission in U.S.A. is a part of the executive branch under the 
President while the Atomic Energy Authority of U.K. is a statutory public 
corporation for whO.ch the Minister of Technology, who has a general res-
ponsibility for promoting and controlling the development of Atomic Ener-
gy, is responsible. The Atomic Energy of Canada Ltd. is a Government 
company. In France, the Atomic Energy Commission [s, in law, under the 
authority and control of the Premier but the powers of the Premier in this 
respect have been delegated to the Minister of State responsible for Scienti-
fic Research and for Atomic Energy, who participates very actively in the 
examination of the budget presented by the Commission. 

5.10. The Committee are not con,inced by die justification given for 
the e:Dtence of a separate Ot:pMtmeat of Atomic Eargy wilen the Atomic 
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Energy ColDlDission itself bas been vested widI Cbe wImj •• trative and 
financial pow~ of the Government of India, besides being responsible for 
formulating the policy of the Department of Atomic Energy, pt'epIII'8tion 
of the budget of the Department aod getting it appI'OVeci by Government, 
and Implementing the Govel'lUllellt's policy in aD matters concerning atomic 
enagy. The Coamdttee consider that the two bodies, wIIic:b cover the 
same field and yet have separate secreDriats, sbould have a clear-cut 
demarcadoo of duties and functioos 80 88 to avoid dupliadion and 
overlapping. 

Composition of the Commission. 

5.11. 1he Resolution of the ist March, 1958, as amendd on the 6th 
March, 1962 contains the following provisions regarding th~ composition 
of the Commission: 

"(a) The Commission shall consist of full-time and part-time 
members and the total number of members shall not be less 
than three and not more than seven. 

(b) Thf Secretary to the Government of India in the Department 
of Atomic Energy shall be the ex-officio Chairman of the 
Commission. 

(c) A member of the Commission shall be the Member for 
Finance, who shall also be ex-ofJcio Secretary to the Govern-
ment of India in the Department of Atomic Energy in finan-
cial matters. 

(d) The Director of the Atomic Energy Establishment, Trombay, 
shall be a member of the Commission in charge of research 
and development." 

It is noted from the information furnished to the Committee that, 
including the Chairman and the Member for Fmance, the membership of 
the Commission has varied from three to five. It is also noted that while 
during the first ten !years (1948-58), all the three membeI'R of the Com-
mission were scientists, the number of scientists on the Commission in the 
follo\\iog years has been as follows:-1958--62-two out of three mem-
bers 1962-65-one out of four members 1965~e out of five members; 
and 1966 to-date--two out of five members with the exception of a part 
of 1966 when there was only one scientist out of four members. 

Another notable feature of the composition is that right from the incep-
tion of the first Commission in 1948, the scientist members of the Com-
mission were generally those holding some position in the Government 
departmeuts or research establishments run by Govemmcnt. 
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5.12. The present composition of the Commission is indicated as 
fol1ows:-

Dr. Vikram A. Sarabhai 

Shri H. N. Sethna 

Shri P. N. Haksar 

Dr. I. G. Patel 

Shri J. R. D. Tata 

Chairman 

Member for Research 
and Development 

Member 

Member for Finance 

Member 

Shri J. R. D. Tata has been continuing as a Member of the Commission 
since 1962. Dr. V. A. Sarabhai joined the Commission in 1966 and after 
a brief spell as Member became its Chairman towards the middle of 1966. 
Shri H. N. Sethna became Member in 1966 by virtue of his appointment 
as Director, Bhabha Atomic Research Centre and is continuing since then. 
Shri P. N. Haksar, who is Secretary to the Prime Minister, was appointed 
as Member of the Commission in 1967. Dr. I. G. Patel, who is Secretary, 
Department of Economic Affairs, Ministry of Finance, was appointed to 
the Commission in 1968. 

5.13. The Resolution setting up the Commission provides that Secre-
tary to the Government of India in the Department of Atomic Energy 
shall be the ex-officio Chairman of the Commission. In regard to the 
manner of appointment of other members, . their tenure of membership 
and remuneration etc., the Resolution is silent. Government was there-
fore asked to state the procedure being observed by them in regard to 
appointment etc. of members of the Commission, other than its Chairman. 
They ha\·e stated that the Director, Bhabha Atomic Research Centre is a 
Member of the Commission in-charge of research and development and 
that the term of office of the Member for Research and Development is 
co-terminous with his appointment as Director, BARC (formerly Atomic 
Research Establishment, Trombay) and as such he is a continuing Mem-
ber. In regard to the Member for Finance Government have stated that 
he shall also be ex-officio Secretary to the Government of India in the 
Department of Atomic Energy in financial matters. It is added that the 
Member for Finance is also a continuing Member. In regard to other 
members of the Commission it is stated that they are appointed "by the 
Prime Minister on the recommendation of the Chairman, Atomic Energy 
Commission for a term of one year and are eligible for re-appointment." 

5.14. In the course of discussion during evidence, a point was raised 
that, apart from the Chairman of the Commission and one other member, 
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'Who was at the same time Director of Bhabha Atomic Research Centre, 
there was no scientist as Member of the Commission though, under 

<the Resolution setting up the Commission, there was scope for adding two 
more Members on the Commission. It was pointed out that some of the 
'Subjects on which research was being conducted under the Commission 
were the same on which other scientific institutions run by Government 
wen: also carrying on research. The Chairman of the Commission was 
asked to state whether, to avoid overlapping and unnecessary duplication 
of effort and also to avoid complete dependence on one or two men, it 
would not be desirable to have some outstanding scientists experienced in 
scientific research on the Commission. In rep~ he stated that "there is 
no hard and fast rule" regarding the composition of the Commission and 
that "it would be advantageous to have them". According to him: "There 
has not been in the past any prejudice against outsiders. In fact I myself 
was an outSIder who was a member. The composition has changed frOlIl 
time to time. 1n principle, your point is well taken." He assured the 
Committee that he had no objection to the suggestion for two more out-
standing scien1ists being added to the Commission as Members. He, 
however, maintained that the idea was to have a compact and small body 
which might "look at things with a major policy angle" and that they had 
found it very much more meaningful to have specialised C.ommittee where 
"outside people" were associated for "specific things". 

5.15. The Committee note that the activities of the Commission in the 
field of atomic energy are 'fast expmding and now include not only 
research ad development of peaceful uses of atomic energy but also 
training of scienf:ms, survey and prospecting for and mining of rare earths. 
running of industrial enterprhes e.g. Indiaa Rare Earths Ltd., Electronic 
Corporation of India Ltd., setting up of .omic power plants, generation 
of atomic power and its sale etc. Besides, the area of Conunission's 
activities, include fields which appear 0IIIy remotely connected with its own 
field e.g. space researcb.1be Committee consider that it is hardly possible 
for the Commission, as at present constituted, to lay down policies and 
programmes in all these fields as also to supervise the administration of 
the programmes. In view of the fact that the Commission consists of, 
besides the Chairman, only four part-time Members, it is inevitable that 
aD the work of the CommisSion should devolve on the Chairman of thE.' 
Commission. The Committee feel that dais arrangement does not yield 
the desired results and recommend that Government should rationalise tm-
'functions of the CoJDJnission and suifably reorganise its composition with a 
view to include a few whole-time functional Members. 

5.16. The Committee note that as at present constituted the Commi~ 
sion has a )ll'eponc1erance of non-scientist members. They consider that 
the Commission as the policy making body at the highest level should als!) 
include a few eniinentindependent scientists either on a full-time or part-



time bMis so as to induct more expertise in the Commission and make' it' 
more broad-based and useful. The Committee have,. QO doubt, that suclt 
a step would be generally beneficial and would lead to better programming 
and appraisal of research and development work in the field of atomi~ 
energy. 

5.17. The Committee also note that the same persoos have been c0n-

tinuing as Members of the Commission year after' year. 1bey need hardly 
stress the desirability and advantage of inducting fresh experieDced. persons 
as members of the Commission from time to time; 

Position of Chairman 

5.18. The position and powers of the Chairman of the Commission 
are spelt out in para 6 of the Resolution setting up the Commission thus: 

"(a) The Chairman in his capacity as SecretailY to the Government 
of India in the Department of Atomic Energy shall be res-
ponsible under the Prime Minister for arriving at decisions 
on technical questions and advising Government on matters 
of atomic policy. All recommendations of the Commission 
on policy and allied matters shall be put up to the Prime 
Minister through the Chairman. 

(b) The Chairman shall have the power to overrule the other 
members of the Commission, except thllt the Member for 
j<jnance shall have the right to ask that any financial matter, 
in which he does not agree with the Chairman, be referred 
to the Prime Minister and the Finance Minister. 

(c) Tne Chairman may authorise any member of the Commission 
to exercise in his bebalf, subject to !?ouch general or special 
orders as he may issue from time to time, such of his powers 
and responsibilities as he may decide." 

5.19. During evidence, it was pointed out to the Chairman of the 
Commission that the power given to the Chairman of the Commission 
(except the Finance Member in respect of financial matters) may not be 
conducive to members taking on independent opinion. The Chairman of 
the Commission explained: 

"It identifies the responsibility. But it doe~ not say that this is 
something one should use in any unreasonable way. It just 
identifies, as I should say, a clear-cut responsi':Jility and ac-
countability in that situation. The Chairman or the Secretary 
bas to stand by all the decisions because he has been given-
this power of over-ruling. If he does not dj it, he takes upon 
himself fulI accountability as tlie Chief Executive of the Com-· 
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mission. As I said, although the history of the Commission.. 
which has now gone on for many years, there has not xen a 
single occasion when this power has been invoked. I think it 
itself speaks for the manner in which the Commission has been 
functioning. " 

5.20. Asked to state the reasons for having a rule which had not been' 
exercised even once, the Chairman of the Commission stated: 

"It clearly brings out accountability. It prevents an alibi bf"in~ 
made. One often hears some Chief Executive who 'lays I 
would have done this or that, the Board decided differently rnd, 
all that. This provision prevents anybody saying like that." 

Member for Finance. 

5.21. As already stated, clause 3 of the Resolution setting up the Com--
mission provides that a member of the Commission shall be the Member for 
Finance, who shall be ex-o/ficio Secretary to the Government of India in 
the Department <)f Atomic Energy in financial matters. Under clause 6(b) 
of the Resolution, the Member for Finance has the right to ask that any 
financial matter, in which he does not agree with the Chairman of the 
Commission, be referred to the Prime Minister and the Finance Minister. 
Clause 7 of the Resolution provides that the Member for Finance shall 
exercise the pJwers of the Government of India in financial matters con-
cerning the Department of Atomic Energy except in so ,far as such powers, 
have '~een or may in future be, conferred on or delegated to the Depart-
ment. 

5.22. During evidence, the Chairman of the Commission further ex-
plained what he called the 'system of in-built financial control' thus:-

"Clause 7 stipulated that no proposal with financial implications-
could be sanctioned within the Commission without the prior 
concurrence of Member for Finance. This was changed in 
1962 to provide for this concurrence only in respect of those 
things which are not delegated to the Ministry." 

He further stated: 

"Last thing I would like to mention is that the system of internal 
financial advice that is practised in the department is similar 
to what was recommended for public enterprise, with some' 

slight modificatiom. The responsibility for taking final deci-
sions rests squarely on the head of the Department, namely, 
the Secretary, and Secretary arranges that in important cases 
where the internal financial advice is not accepted, he must 
make a report of this to the Commission. The role of the-
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Atomic Energy Commission would l')e that of a Board of Direc-
tors in a corporation and they would deal with important 
matters and Member (Finance) will have a special responsibi-
lity. Rules are framed to give effect to the system of worKing 
outlined above. " 

.5.23. In.a subsequent written note furnished to the Committee, Govern-
ment have stated that the position of the Member for Finance in the Atomic 
Energy Commission is "not dissimilar to that of the Financial Commis-
sioner (Railways)." The note further says:-

"It was considered desirable that the Commission should include 
a Member for Finance, who would be intimately associated 
with all its deliberations, to enable him to arrive at a fully in-
formed appraisal of the financial implications of its policy and 
programme, seen in correct perspective. As the Atomic Ener-
gy Commission was vested l'Jy the Resolution with full execu-
tive and financial powers, it was logical that the Member for 

Finance should also be ex-officio Secretary t::> the Government 
of India in the Department of Atomic Energy in financial 
matter, just as the Financial Commissioner (Railways) is also 
an ex-officio Secretary to the Government of India." 

5.24. Referring to the questklD as to how far the existing arrangement 
:facilitates efficient financial control in the Department and the Commis-
-sian, the note states:-

"The arrangement enables the Member for Finance to acquire full 
familiarity with the policy and programme of the Commission 
-in fact, a much greater familiarity than, for instance, the 
Secretary in the Department of Expenditure, Ministry of 
Finance o:mld have with the plans and programmes of the 
various Ministries for the control over whose expenditure he 
is responsible. Such close familiarity with the work of the 
Department should ensure efficient financial control. 

The correct functioning of 'Finance' as an independent agency is 
ensured by the app::>intment of an independent Secretary as 
Member for Finance. After the re-organisation of the Com-
mission in 1962, for example, Shri Jagannathan, the then 
Financial Commissioner (Railways) was ap'pointed as the 
Member for Fmance. He continued to be the Member for 
Finance when he was later appointed Secretary in the Depart-
ment of Economic Affairs. The officer who succeeded him as 
Se-cretat1y, Department of Economic Affairs is at present Mem-
oor for Finance in the Atomic Energy Commission. Second-
1y, the Member for Finance has the right, under the constitu-
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tion, to ask that any financial matter in which he does not 
agree with the Chairman be referred to the Prime Minister and 
the Finance Minister. Thirdly, the CJmmission has the power 
of the Government of India for carrying out its programme 
within the limits of the budget provisions. The convention 
established provides not only for the Member for Finance 
assuming a special responsibility for the budget of the Depart-
ment, but also for the Department of Expenditure, after dis-
cussion between Secretary (Expenditure) and the Member for 
Finance, Atomic Energy Commission, exercising a general 
scrutiny over the !'Judget proposals of the Department of 
Atomic Energy and suggesting reductions wherever possible 
in the pr'Dvisionsasked for On the basis of the resources posi-
tion and in the light of past performance and capacity to spend. 
The final budget figure, in' other words, has to be a mutually 
agreed one. It may also be relevant to mention that the Plan 
outlays of the Department of Atomic Energy which are initially 
scrutinised by the Member for Finance are alsJ subject to the 
approval of the Planning Commission." 

5.25. The Special* Secretary, Department of Economic Affairs, 
Ministry of Finance who was concurrently Member for Finance on the 
Atomic Energy Commission, replying to a question from the Committee, 
in a communication addressed to the Committee in December, 1969 stated: 
"On the whole, I do not feel that my charge including the work relating 
to the Atomic !Energy Commission is an unduly heavy one." 

S.26. The Committee feel that the preseat arnmgemeDt is not conducive 
to proper financial control over an Organisation which has an annual 
estimated budget of the order of Rs. 93 crores dnring the cnrrent financial 
year. 1beyare of the opinion that there is need for 8 whole-time Member 
for Finance in the Atomic Energy Commission. In this connection, the 
Committee would like to draw the attendou of Government to their 
recommendation re reorganisation of the Commission made earlier in this 
Chapter. 

c.-Project Organisation 

Rajasthan and Madras Boards 

5.27. The project organisation of Tarapur Atomic Power Project has 
been dealt with in Chapter II. Rajasthan and Madras Atomic Power 
Projects which are under construction are being managed by Management 
Boards set up for each of these Projects. Powers have been delegated 

-Now Secretary, Department of Economic Affairs, Ministry of Finance, 
Government of India. 



tOO 

to the Rajasthan Project Administrator/Chairman of the Madras Board. 
In respect of matters falling beyond his powers, the Project Administrator/ 
Chairman obtains the approval of the Board. Approval of the Depart-
ment or the Commission is also obtained where necessary. 

5.2S. The powers and functions of the Rajasthan and Madras Boards 
are broadly as follows:-

(t) The power to give decisions on all administrative and financial 
and technical matters without exceeding (a) the expenditure 
sanction, (b) the approved foreign exchange component of the 
expenditure sanction, and (c) the annual budget and in parti-
cular the provision made for pay and allowances; without 
involving (a) major changes in the basic designs outlined in 
the joint Indo-Canadian Study Report on CANDU Reactors, 
and (b) lowering of standards of nuclear safety. In respect 
of Rajasthan Atomic Power Project, any modifications of 
agreements with the Canadian Consultants requires the 
approval of the Department of Atomic Energy. 

(2) The Boards specifically require the clearance of the Depart
ment for (a) pre-commissioning and commissioning of the 
Station from the stand-point of nuclear hazards and (b) the 
creation of posts carrying a scale ending at Rs. 1,SOO or 
above. 

(3) The Boards (a) approve tenders exceeding Rs. 25 lakhs in 
value and (b) sanction excesses over sub-and detailed heads 
in the expenditure upto Rs. 10.00 lakhs of 20 per cent which-
ever is less. provided the expenditure sanction as a whole is 
not exceeded. 

5.29. The composition of the Rajasthan and Madras Boards is indi-
cated as u ... :-

Rajasthan Atomic Power Project 

Shri H. N. Sethna, 
Director. 
DARCfPPRD. 

Cha;rmatI 

Madras Atomic Power Project 

Shri H. N. Sethna, 
Director, 
~C,lPP1ID. 

~amtaMJe of tire Deparrmertl rojzh ~ responsibility for adminislTatifJt 
aU .fi1tq;aaclmaue1's 

Shri R. Bhaktavatsalu, 
Addirioaal Secretary, 
Deptt. of Atomic EOergy. 

Shri R. Bhaktavatsalu, 
Additional Secretary, 
Deptt. of AtQQUc uergy. 
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Rajasthan Atomic Power Project Madras Alomic Power Project 

Three Scientists/Engineers who are not members of the Project 

Dr. Brahm Prakash, 
Director, 
Metallurgy Group, 
BARC 

Shri A.S. Rao, 
Director, 
Electronics Group, 
BARC 

Shri V. N. Meckoni, 
Head Reactor 
Engineering 
Division, 
BARC 

Dr. Brahm Prakash, 
Director, 
Metallurgy Group, 
BARC 

Shri A. S. R'lo, 
Director. 

Electronics Group, 
BARC 

Vac:mt 

Two additional members 

Vacant 

Vacant 

Shri N. S. Siva, 
Joint Secre~ary, 
Deptt. of Atomic 
Energy. 

Vacant 

It is noticed that the Boards consist of seven members each including the 
Chairman, out of which only five are in position on each of the Boards. 
It is also noticed that four out of five members of the two Boards are 
common. 

5.30. While conceding that both tlIe Rajasthan and Madras Power 
Projects being in the developmem stage it would be advantageous to have 
a few common Members in the two Boards, the Committee feel that the 
very idea of baring separate Boanls for management is defeated when the 
Boards ,have common membership to the extent of four out of a total of 
five members ia position. They accordiDgIy recommend that the two 
Boards should be reconstituted with the Project Head lIS one of the 
M~. ~ 

Power Projects Engineering Division 

5.31. It is stated that prior to June, 1967 each of the Atomic Power 
Projects was independently organised and related itself to the Atomic 
Energy Department through its own Board. However, fhe work relating 
to these Projects involved not only construction work at site but also the 
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work relating to design on the nuclear and the conventional side, identi-
fication of indigenous manufacturing capability and the planning and 
procurement of materials. It was also recognised th8t the expenise 
gained in the construction of a Power Project could be utilised in subse-
quent Projects. In view of these, it was considered by Government that 
a Th,;!W organisation for Power Projects which would permit deployment of 
men and specialised equipment from one Project to another, would be 
an advantage. Moreover, through common membership of the important 
supervisory staff of the new organisation for Power Projects and the 
Reactor Engineering Division and other Divisions of the Bhabha Atomic 
Research Centre, the full back up of the facilities created at Bhabha 
Atomic Research Centre, and the trained personnel that are available. is 
ensured. Accordingly, the Department of Atomic Energy has set up in 
1967 a Power Projects Engineering Division (PPED) for undertaking the 
responsibility for the establishment of atomic power projects on ~ha1£ of 
the Department. Power Projects Engineering Division was constituted 
as fl new Division of a permanent character entrusted with the responsi-
bility of engineering, not only the current but also future power stations 
and of development w:>rks connected therewith, Government have there-
fore organised it as a Directorate. 

5.32. The precise functions of the Power Projects Engineering 
Division are stated to be as under:-

(i) Coordination with Research and Development 
(ii) Development of indigenous capability 
(iii) Design and construction of plants 
(iv) Training of personnel 
(v) Procurement of equipment 

On matters of policy concerning developmental contracts wi.th industry, 
consultancy, foreign collaboration, etc., approval of the Chairman is 
obtained by the Power Projects Engineering Division. 

5.33. The Power Projects Engineering Division is headed by a 
Director. It has two construction groups for Rajasthan and Madras 
Projects, a Design Group, a Commissioning and Operation Group and 
Internal Financial Adviser. The Design Group of the Power Projects 
\Engineering Division has a separate Head who is under the Director of 
Power Projects Engineering Division. ThePPED is organised into the 
following sections: 

(i) Nuclear Design 
,(ii) Conventional Design Co-ordination 
(iii) Procurement 
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(iv) RAPP Project Engineer (Liaison) 
(v) MAPP Project Engineer (Liaison) 
(vi) Administration 

5.34. The present strength of the Power Proj¢cts Engineering Division 
is 353. 

The expenditure on the Power Projects Engineering Division is met 
out of the funds provided for the various power projects under construc-
tion. The allocation of the expenditure to the various projects is fixed' 
each year on the basis of the work done by the Division for each of the 
projects. The expenditure allocation is approved by the Management 
Boards of the projects, concerned while approving the annual budget. 
GOYernment have informed the Committee that the present allocation of 
expenJiture of the Division is as follows: Rajasthan Unit I-50 per cent; 
Rajasthan Unit II-3D per cent; and Madras Unit 1-20 per cent. 

5.35. In reply to the question as to how long would the present 
arrangement ('ontinue and how the expenditure would be met after the 
power projects in hand were completed, Government have stated: 

"Activities and capital assets of relevance to the long term pro-
gramme of setting up nuclear power stations, as distinct from. 
those immediately in hand, would be carried by PPED, and 
anotted over a period of time to future power stations." 

5.36. The Committee hope that the constitution of P"ower Projects 
Engineering Division in Atomic Energy Department for undertaking the 
responsibility for the establishment of atomic power projects will lead to 
better coordination and economy and ellSOl'e better pooling of resources 
and expertise and experience. They have, no doubt that experienced 
engineers and scientists will be rotated among the three pewer Projects 
according to the needs of the situation. 

A tomic Power Authority 

5.37. Government were asked whether they visualised any separate 
Central Authority for managing the atomic power stations after the cons-
truction work was over. They have in reply stated that it is proposed to' 
set up an Atomic Power Authori1Jy for the purpose. Acoorrling to them~ 
the proposed Atomic Power Authority will be a constituent unit of the' 
Department of Atomic Energy for the management of atomic power 
'stations ouring their operational phase. The Authority will be responsib1e 
for the generation and supply of electricity, maintenance of stations, pre-
paration and consolidation of budgets, management of personnel, etc. 
The budget will require the approval of the Department of Atomic Energy 
for incorporation in the Department's Annual Budget. All changes affect-
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ing nuclear hazards and safety will require the prior approval of the 
Department. The Authority will be a Departmental Undertaking but 
sufficient flexibility in day to daly working will be achieved by delegating 
,to it most of the Department's powers except those which are specifically 
'i"eserved. 

5.38. The Committee note that a separate Atomic Energy Authority as 
'3 comtituent unit of the Atomic Energy Department is soon going to be 
'set up for managing the nnclear power pIaDb in the country after the con-
5troction work was mer. They hope that the proposed Authority will be 
a forward looking body able to nm the Power Plants efficiently and 
-economically. 

D. Liaison Offices 

Liaison OfJices in Forei,m Countries 

5.39. The Department of Atomic Energy is maintaining a Liaison 
<>ffice in Canada and a Teclm.ical Liaison Mission in France. The 
Liaison Office in Canada was set up in 1964 and consists of one Indian 
Liaison Officer with special experience in nuclear energy. The expendi-
ture of the Liaison Office in Canada was about Rs. One lakh during 
1967-68 and Rs. 1'43 lakhs during 1968-69. The present sanction for 
this office expires in 1972. The Technical Liaison Mission in France 
was set up in June 1967 and consists of two Indian Engineer Officers 
with special experience in Nuclear Energy and one Senior Gerk. The 
expenditure on the Mission in France was Rs. 2 '16 lakhs during 
1967-68 and Rs. 2'96 lakhs during 1968-69. 

5.40. Government was asked to indicate the advantages of maintain-
ing these offices in foreign countries on a regular basis and to state 
whether the work performed by them could not be attended to by our 
Embassies and Consular and Trade Representatives in those countries. 
"They have, in a written note furnished to the Committee, justified the 
.existence of these offices as follows: 

"( i) Liaison Officer in Canada : 

The Liaison Officer in Canada has an important role to play 
vis-a-vis the Atomic Energy Canada Ltd., who are the 
c,Jnstiltants for the Rajasthan Atomic Power Project on the 
nuclear side, and with Montreal Engineering of Canada Ltd. 
(MECO) on the conventional side of the Rajasthan Atomic 
Fl\Wer Station. The latter assists the Project in the procure-
ment of Canadian equipment which is financed by a loan 
from the Export Credits Insurance Corporation (ECIC). 
The Liaison Officer has to ensure that the interests of the 
Project are fully ~afeguarded in the procurement of equip'-
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ment and ECIC for their part require a representative of 
the Government of India to countersign suppliers' bills 
passed by MECO. He also assists in preparing the annual 
estimates of outlay on Canadian equipment included in the 
Budget in consultation with the consultants. He has a part 
to play in the promotion of indigenisation of equipment by 
obtaining relevant information from Canada on the one hand 
and on the other, assisting in securing the approval of the 
Canadian consultants of the designs and specifications of 
equipment proposed to be manufactured in India. He also 
assists in securing shop drawings wherever possible from 
Canadian manufacturers. He audits the bills of the Con-
sultants based on cost of time. He has also been delegated 
powers to approve of tenders and of deviations in orders etc. 
up to specified limits. 

The exercise of these functions requires a full time officer. Owing 
to the highly specialised nature of his duties they are best 
entrusted to a technical officer who has been fully trained in 
the Department of Atomic Energy. 

(ii) Technical Liaison Mission in Paris 

The main function of the Mission is to locate European suppliers 
of raw materials and components required by the impo~t 
projects of the Department of Atomic Energy like the 
Atomic Power Projects, Heavy Water Plants, Fuel and 
Electroftic Complexes etc. Over a five year period, the 
purchase of these projects are estimated to average over 
Rs. 7·00 crores per annum and at least 50 per cent of these 
will be from European sources. For wider national interest 
~y of these projects are to be set up expeditiously and 
without any foreign collaboration. Thus the benefits of 
contacts generally provided through a collaborator would 
not be available. Also, for the same reasons, a high 
peroentage of indigenous content is aimed at and equipments 
are not purchased on turn-key basis and instead a large 
number of components and raw materials of special specifica-
tions are imported for indigenous fabrication. The infor-
mation supplied by the Mission is of great relevance to 
decisions . regardillg design and speci!ications of equipment 
the manufacture of which is attempted in India. The 
J:eSPOllsibilities of the Mission also cover the following 
areas:-
(a) Maintenance of contacts with suppliers; 
(b) FoDow-u'p on enquiries initiated from India; 

830 LS.-8 
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(c) Negotiations for oonclusion of cootracts in consultation 
with the Indian user elements; . 

(d) Follow up on delivery, quality control, inspection etc. 
(e) Arrangements for financing, insurances, shipping etc. and 
(f) Contacts with Industry and attendance at technical con-

ferences, trade fairs etc. to keep Indian users posted with 
latest developments. 

The nature of duties as explained above can only be performed 
by a resident Mission. In view of the volume and specialised 
nature of imports, the frequency and level of contacts that 
will be necessary to push the purchase programme at the 
required pace, there was no alternative to establishing a 
separate Mission with engineers baving specialised knowledge 
and familiarity with technology of atomic power reactors and 
other nuclear installations. 

In this connection it may be mentioned that a commission of 2 
to 5 per cent is usually paid to overseas agencies for ordering 
and shipment of imported materials. The saving in this 
commission would off-set many times the foreign exchange 
expenditure to be incurred on the Liaison Mission." 

5.41. The Committee suggest that Government should review the 
position regarding the continuance of Liaisoa Offices in Canada and France 
on a regular basis after the expiry of the preseat aactioB. 

Liaison Office at Delhi 

5.42. The Department of Atomic Energy as also the Atomic Energy 
Commission are located at Bombay. The Department is maintaining a 
Branch Secretariat at Delhi. It is stated that the Branch Secretariat at 
Delhi is a regular Secretariat Office handling the work relating to Atomic 
Minerals Division and only incidentally discharges such liaison functions 
at Delhi as are required. The number of officers and staff working in 
toe Branch Secretariat at Delhi is 26 and the expenditure on Pay and 
Allowances of staff during 1968-69 was Rs. 1'41 lakhs. 

Location of the Department at Bombay 

5.43. As stated earlier, the Department of Atomic Energy is located 
at Bombay. The seat of Government and venue of meeting of Parlia-
ment being at Delhi, the officers of the Ministry are required to pay 
frequent visits to Delhi in connection with official work. During 
1968-69, the expenditure on travelling and daily allowance to officers 
visiting Delhi/Bombay was about Rs. 54,000. In addition during that 
year (1968-69) the expenditure on transmission of telex messages between. 
New Delhi office and Headquarters Bombay was about lb. 42,000. 
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S.44. Government were asked state the reasons for keeping the 

Headquarters of the Department of Atomic Energy at Bombay when a 
sizeable part of its activities had shifted to areas far removed from that 
-city. They have in reply stated as follows:-

"Historically, the national centre for applied research in nuclear 
technology was nurtured at Trombay and Tata' Institute cf 
Fundamental Research, the national centre for fundamental 
research in nuclear physics and mathtem.atics at Colaba, by 
a common Director, who assumed responsibility also for 
creating a Department at the Ministry level, which could 
give this programme the closest administrative and financial 
support. Though now the activities of the Department have 
ramified in different directions-nuclear power and its 
ancillary industries, electronics, space research etc. and ita 
activities have spread over the face of the country, the direc-
tion and support from Bombay-scientific and technical as 
well as administrative and finan~has by no means 
become a historical anachronism, but continues to be a living 
reality. The Bhabha Atomic Research Centre at Trombay is 
still the only centre in which all the disciplines relevant to the 
development of nuclear science and technology have been firmly 
and adequately established and is, therefore, the only centre 
able to provide the leadership and guidance for the develop-
ment of the atomic energy programme. Recognising the need 
for intimate association of all forms of expertise, scientific, 
technical, administrative and financial, in the management of 
the projects of the Department, this responsibility has been 
entrusted to Boards in which officers of the Department are 
closely associated with the scientific and technical officers of the 
Bhabha Atomic Research Centre as well as Projcet Engineers. 
who are themselves mainly drawn from that Centre. This 
obviates the necessity for references in the traditional manner 
and facilitates the settlement of many difficult issues expedi-
tiously across the table, not only in formal meetings of the 
Board or its various sub-committees, but also through informal 
consultations. This is rendered possible by the presence of 
the Secretariat at Bombay, Contacts with other Ministries are-
maintained through the Branch Secretariat at Delhi (which 
besides dealing with matters relating to the Atomic Minerals 
Division, functions as a liaison cell), as also through visits of 
officers stationed at Bombay to Delhi as and when the need 
arises. 

It may be pertinent to recall that on ~veral occasions in the past, 
Government have stressed the desirability of decentralisation of' 
the departments of the Government of India. The Department 
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of Atomic Energy is probably tbe only Ministry which has 
followed this suggestion. 

Further, it cannot be said that relative to tbe location of the various 
centres of the activities of the Department, Delhi is more 
central than Bombay. Of the total number of about lS,OOO 
employees working under the Atomic Energy ConuniMion, 
approximately 10,900 do their work in Bombay or ita neigh-
bourhood." 



CHAPTER VI 

MlSCELLANEQus AND GENERAL 

A. Traiaing 0( Tecbuiall and Sdeati&c PenoooeI 

6.1. The Department of Atomic Energy in their pUblication 'Nuclear" 
Power in Developing Countries' have stated that "If the most important 
bottle-neck: in our programme is to be D.aJDed, it is of trained scientists and 
ongi.neors with experien(;e to take over independent responsibility for design. 
and construction of sophisticated plants. Even with an inventory of about 
2,500 scientists and engineers in the CoI1llDliasion's establishments, we find 
ounclVCI seriously stretched to undertake alI the tasks which we can now 
idCDiify for reaping a return for the investmeat which bas been made in the: 
last 20 years in Atomic Energy." When asked to state whether adequate 
technical personnel-scientists and engineers are available in the country to, 
man the atomic power projects, it has been stated: 

"11rere are adequate teclmical personnel, scientists and engineers to· 
man the Atomic Power Projects availab1e in the country. 
However, the number required for the future may not be" 
sufficient from the point of view cI. quality when the Atomic" 
Energy Programme begins to expand. The number of 
engineers and scientists being produced in the country is very 
large, the percentage of properly trained personnel gets smallec-
each year." 

6.2. &ked to indicate how they propose to meet the requirements of" 
teelutica1 personnel, the Department have stated that Bhabha Atomic 
Research Centre training programme which started as far back as 1951 has 
proved sufficient and satisfactory for the present needs. 1,604 trainees have 
completed the t:raiDing course at Bhabha Atomic Research Centre in the 
variouS di8ciplines from 1951-58 to 1968-69. During the year 1969-10" 
the numbel' of trainees admitted for training were 160. They have further" 
stated that it will be essential to have more Indian Institutes of Technology" 
and Regional Engineering Colleges of high quality to meet further require-
ments of technical personnel. The Indian Institu~s ·::>f Technology have" 
been producing the best type of engineers. ACCO£ding to them engineers 
and metallurgists must first be trained properly in conventional fields. It 
is basically the application of normal engineering to problems which arise 
in nuclear reactoxs. All the engineers should have a broad training in all" 
fields and their specialisation with respect to nuclear power can always be" 
given at Bhabha Atomic Research Centre. 

109 
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6.3. To a suggestion made during the course of evidence as to why the 

Department of Atomic Energy has not followed the model of the United 
States and Canada where the research is done by the private sector and 
specifically the universities and afterwards it is handed over to the Govern-
ment, the Chairman, Atomic Energy Commission, stated that U.s.A. II 
spending 3 to 4 thousand million dollars and a small part of it is given as 
developmental grants to universities and other companies. Government 
itself runs a very major establishment like the Oakridge Natioul 
Laboratory but its management is given over to a university or a private 
company. The Union Carbide manages the Oakridge National Laboratory. 
There is the Chicago Laboratory. There are big laboratories with budgets 
several times the budget of the Indian Atomic Energy Commission. He 
further explained the position as follows : 

"Today we are faced with a situation in which the type of thin~ 
which we require for atomic energy both in the form of training, 
equipment, design and development facilities are not prevailing 
as in advanced countries, in industry or in universities. In 
consequence, at the present time it has become a necessity for 
us to give facilities to Universities rather than the university 
being able to come to help us. A typical example is the 5 
crore rupees cyclotron project in Calcutta. This is a thing 
which we would like to run as an Inter-University project 
where we provide the funds for setting it up and the entire 
construction will be done by the Bhabha Atomic Research 
Centre and some members drawn from the University. Once 
the facilities are ready, it will be under an autonomous unit. 
It will be available to all the universities to use it for research 
and production of isotopes. If once we succeed in this, we 
too will be able to get the universities taking a major role. 
But at the moment we have found that if we are to depend OIL 

outside bodies for doing some of the basic things, we really 
could not be able to go ahead and we cannot get the results in 
time." 

6.4. Replying to the further point that training programme should. have 
been entrusted to various other institutions in order to derive the maxmlmD 
advantage in men and facilities available in the country as is being done in 
other countries, the Chairman, Atomic Energy Commission explained the 
position as follows :-

"I think the point is important and relevant Atomic Energy 
requires a special background in certain special things. Now 
there are some universities and particularly the I~ 1'1. 
having a special programme for teaching nuclear science and 
nuclear engineering. We are having our main cadre from 
people who had taken General Science in the university. We 

found that by putting them under a very specific programme of 
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somewhere about 9 months to 12 months they will be in a 
better position to work. There are two advantages. After the 
training the man is assured of being absorbed in the Atomic 
Energy ~epartment. Supposing the University is going in for 
a very hIgh degree of specialisation of the type that we are 
talking of, the man has only one employer really in the country 
and if he is not chJsen he would jeopardize his career. So 
in the state of affairs which exists today, I think it is perhaps 
in the interest of the student that in his university career he 
does no specialise too narrowly in one direction. On the other 
hand, if this is the case, the Department of Atomic Energy 
must pick up a student, thus giving him the guarantee that 
he will be absorbed. That will largely be the rationale for 
you. But I would hope that with the development of I.I.Ts. 
and other places and with the development of industry cater-
ing to their needs, we should have a greater contribution of the 
Universities and U.Ts." 

6.5. The Committee nofe that die training programme coudocted by the 
Bbabba Atomic Resear-cb Centre has proved satmactory and adequately 
meets the present manpower requirements of the Atomic Energy Depart-
ment. 1be Committee are, bowever, informed dIat dtere are DOt snffident 
men to meet the likely needs for futIft atomic power proaramme. 1bey 
feel that" training programme need to be broad-based and with that end in 
view, fnndameutals of the nodear pbysks, D theory and pi1ldice, shoold 
he taught in universities as part of B.Sc. (Hons.) and M.Sc. courses and 
Dndear techoology and engineering should fonn part of engineering degree 
course. The best stndenfs amongst them sboold be selected and given 
training at Bbabba Atomic Research Centre. 

6.6. The Committee also feel that die Atomic Energy DeparCment 
-should establish closer liaison with institutions of advanced learning like the 
MATSCIENCE, Madras, Indian Institute of Science, Bangalore and cerfaID 
universities which have been selected as centres for research aNI advanced 
studies in science, with a view to male use of the scientific penonnel tomIDa 
out of these institutes. They are fm1her of the opiniOn fbat it wiD be 
desirable to associate leading sdentms with the training programme. 

6.7. 1be Committee trust that the Atomic Energy Department 
~ reflew their manpower requirements so ftlat they ft!CI'Idt and 
Impart fHIIIIIIIg to only such number of engineers and scientists as can be 
usefully and purposefully employed and DOt betome redoDdant after fIIOme 
time. 
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B. Nuclear FaeI CompIa 
6,8, Fool requirement for the initialloadiDg of Tarapur Atomic Power 

Proj6ct (enriched uranium oxide canned in zircaloy) has been imported 
from the United States, The first reload requirement for Tarapur Atomic 
Power Project will also be imported, As regards the Rajasthan pO\ftI' 
ReictoCs, Cix200 MWe), the position is that while half the initial fuel load 
(natural uranium oxide) for Rajasthan Atomic Power Project-I has been 
imported from Canada, the other half amounting to 30 tonnes of contained 
UO 8 will be fabricated at Trom~ay, 

The Nuclear Fuel Complex being set up at Hyderabad will supply (i) 
the further replacement fuel and zircaloy requirements for Tarapur Atomic 
Power Project and Rajasthan Atomic Power Project-I, (ii) the initial and 
~lacement requirements for Rajasthan Atomic Power Project-II, and (iii) 
the entire zircaloy and fuel requirements (initial and replacement) for 
Madras Atomic Power Project and other CANDU type stations as may be 
set up in the future, 

6,9, The projected Nuclear Fuel Complex at Hyderabad will cover the 
entire range of QPefations from raw mineral concentrates to finished fuel 

. element assemblies and other reactor cOIItpOnents for power reactors of 
difl~rent designs, The development of the detailed flow sheets and the 
engineering of these processes for full scale produc:tion have all been carried 

,out by the scientists and engineers of Bbabha Atomic Research Centre, 
Trombay through research and developmeot work and pilot plant opera-
tions, 

6,10, The capital outlay as estimated in the Project Reports for the 
variOus constituent plants is stated to be as· under: 

I. Uranlum OXi'de Plant 
i. ZirtoniUtn: Plant 
3, Ceramic 'Pu'e\ Fabricition Plant 
4, Special Materials Piant 
5, Enriched UO I Plant 

Capital 
Outlay 

(including 
Civil Works) 

Foreign 
Exchange 

(component) 

(Rupees in lakhs) 

118'46 22'00 
710'56 3II '7° 
152 '87 75'00 
37'33 6'97 
83'8r 17'81 

6, EnriChed Uranium Fuel Fabrication Plant 41'70 15'46 
7, Common Plant Facilities 239' 57 19'53 

TOTAL 1,384'30 468 '47 
---
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" 6.11. In deciding upon the capacity of the various plants constituting, 
the Nuclear Fuel Complex, a careful assessment of the requirements of 
uranium oxide fuel, and zircaloy (a zirconium based alloy with 1'5 to 1'7 
per cent tin) components for the initial inventory as well as for replace-
ment requirements has been made. Provision has also been made for the-
expansion of these facilities as required. A township common to Nuclear 
Fuel Complex and Electronics Corporation of India Ud. to house about 
900 employees, is under construction near the Complex site. With the 
commissioning of the Nuclear Fuel Complex, the recurring foreign exchange 
saving is estimated at Rs. 5' 50 crores per year at the rated out-put. The 
Complex will afford employment opportunities to about 250 engineers and 
scientists, 1,200 technicians and about 200 administrative and auxiliary 
personnel. 

6.12. During the course of evidence, when asked to-state when the plant 
would come into production and whether it was working according to the 
schedule, the representative of the Department informed the Committee that 
as far as the enriched plant was concerned, it was expected to come into 
operation in time for the second reload i.e. in early 1972. It was further-
stated that one plant which was part of the zircaloy plant was litely to be 
delayed by about three to five months. Giving fmther details about the' 
delay, the Chaitman, Atomic Energy Commission, explaL..oo the positiOll' 
as follows: 

"Some of these plants were thought of quite early in the mid sixties. 
For iDstance, when 1 took over in the middle of 1966, a 
Committee had been round the various parts of the country 
to identify the site where this plant could be put up and we had 
a report about it by the end of 1966. The negotiatiOns with 
the Andhca Government have been finalised for locating this 
complex in Andhm Pradesh. After that, detailed engineering 
and other things were done and it was put up to the Commis-
sion with the various references made. For the whole thing to 
start in right earnest, a period of two and a half years W8$. 

provided • • * * * and * * * there is likely to 
be a slip of one of the plants to the extent of three to five 
months." 

When further asked whether he was satisfied with the time-lag between the-
location of the site and the cominisstoning or commencement of the work, 
he inform:td the Committee as follows:-

"I am not satisfied, but i think in future we have to have a totality 
of administrative practice of taking into consideration the 
financial approval which calls for better project management. 
1 am not satisfied personally with OUr project mamgement.. 
which is not only internal but outside also. It is not a criticism 
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of anybody, but it is a combination of factors operating within 
Government such as the D.G.T.D. clearance, finance and the 
whole complex of things which are to be settled before YOll 

get on really with the job, while is generally cumbersome. 

He suggested the following remedial measures to bring down the time-
,jag: 

"My own feeling is that in the planning and designing stage, we 
should have many things decided to a much greater extent 
before we start the actual construction. Because, otherwise, 
once you start construction and get a team of people coming 
in, and if the plant is not ready, you run into other problems, 
which come up continually. So, at the time you start .con-
struction, all the concerned parties should know pretty well, 
not in every detail, but in broad terms, exactly what is 
involved and what they have to do. This type of project 
replanning and scheduling is a thing which we have to do more 
rigorously in the future." 

·Consultants 

6.13. In the Annual Report of the Department of Atomic Energy for 
the year 1967-68 it bas been stated that a firm of consultants has been 
recently appointed for the design and engineering of civil works and 
services, and for preparation of the detailed shop layout for the constituent 
-;plants in consultation with the Bhabha Atomic Research Centre engineers. 
The engineering report is expected soon from the consultants and plant 
-construction is scheduled for completion about two years thereafter. In 
reply to a question· answered in the Lok Sabha on the 2nd April, 1969, 
it has been stated that no tenders were invited for the appointment of con-
sultants. Mis. M. N. Dastur and Company were selected on the basis of 
their experience in the field of metallurgical and metal industries. The 

·.details of the agreement have been stated as follows : 

"The consultants are entitled to a payment of fixed fee of Rs. ·26 
lakhs (inclusive of travelling expenses) provided the construc-
tion and erection work is completed within 30 months. 
Beyond this period an additional fee (not a fine) of Rs. 12,000 
per month is payable to cover the extra expenditure incurre!l 
by the firm on the continued maintenance of staff required to 
assist the Project. The main responsibility of the Consultan~ 
includes the preparation of the engineering report, development 
of the plant and shop layouts, designs and specifications f('T' 
structural designs of services including electricity etc. and utility 
systems, design supervision and Project coordination." 
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6.14. Government were asked to furnish details of the terms and 
-co~itions of th~ contract with M/s. Dastur and Co. and the present position 
«)f unplementatIon of the same by the contractor. In a note supplied in 
.Jan~ary, ~970, ~ovemment have invited attention to the folder supplied 
dunng ev)dence m October, 1969 wherein the following information has 
:been given: 

"Consultants responsibilities 
in N.F.C. 

Genera1 Layout 
Shop Layout 

Civil & Structura1 Designs 
Design of External/Internal 

Services 
Fees Rs. 26·00 lakhs fixed 

Payable in 30 months 
plus 

Rs. 12,000 per month 

if required beyond this period 
Design work, preparation of tender documents 

drawing<; likely to be completed 
by April, 1970." 

No details of the agreement entered into with the consultants and th:: 
latest position about the progress of the work have been given. 

6.15. The Committee feel that Government have taken a long tilllE 
in commencing the work on Nuclear Fuel Complex although the decision 
10 set it up was taken as far back as in 1966. They are constrained to 
'Observe that lack of proper project planning and schedoliog and lack of 
-coonBnation amongst the various Ministries/Departments concerned have 
been the maio factors respOIISI"bIe for delay in the commencement of tbe 
work on this CompieL 

6.16. The CoaunJttee hope that the Govemment would now take all necessary steps to ensure that the Complex" completed according to 
'SChedule to meet the requireIIlents of fuel for dIree Atomic Power Projects 
and .., avoid clependeuce on foreign I'eSOIII'C8I and to save the mndt needed 
loreigll exdumge. 

6.17. 'l1Ie CommiHee note that In appoIn6ag MIs. M. N. Dastur and 
Co., the Department did not caD for any tenders. AcconIInR to them, thev 
made an ad hoc selection "on die basis of the adequacy of ~xperience in 
handling simDar projects". From the lketdty iIIformation furnished to the 
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Committee in January, 1970, they are not in a position to comment on tile· 
justification of tile terms and conditions of the apeement entered intG with. 
the comultants, and whether tile progress so f8r made is aec:ordiag to the 
.medule. 

c. Nuclear Powered Agro-Industrial Complexes 

6.18. In reply to a question* answered in the Lok Sabha on the 2a4 
April, 1969, it has been stated that a study conducted by the Oakridge 
National Laboratory of U.S.A., in which scientists from India also parti-
cipated, indicate the possibilities t::> improve the country's food productioa 
by bringing. large areas under cultivation by using ground or desalte4 
water. It has been further stated that to follow up this study with parti-
cular reference to Indian conditions, the Atomic Energy Commission set 
up a working group towards the end .Jf 1967. The working group has. 
submitted a preliminary report which is under examination. The final 
re'pon is still awaited. 

6.19. It has also been stated in the Report that some of the details. 
given in the report may need revisions based on detailed study. Also-
some important items have n::>t been adequately covered. The transport .. 
storage and martetabi1'ity of raw materials and products have to be looked 
into in much more detail. Since large nnances are required to be raised' 
for such complexes, the raising of finance is an important factor as also. 
decisions regarding locations of complexes. 

6.20. The basic theme of the preliminary stUdy is that low COllt 

energy could play an important role in the o::>untry's economy both in the-
field of agricuhure and industry. India is 'predominantly an agricultural 
countr'y and its agriculture is mostly monsoon-dependent. Nuclear power 
offers immense potential for lifting of underground water f::>r irrigation and 
for desalting water which could be used for agriculture purposes. In the 
industrial field if power costs are reduced to less than 2'2 p/kwh for che-
mical processes, energy will increasingly substitute some of the raw mate-
rials. Cheap p:>wer can be made use of for producing gasoline from coal, 
production of fertilizers, aluminiUm. and e1ectro-chemical industry produc-
ing electrolytic caustic soda. 

It has ~en further stated that there are certain difficulties in addinr 
large block of power to the grids in India. If one single 1,000 MW unit 
in one station is' added· to any of the present grids, it might be difficult to 
;ntegrate such a station into the grid and to find consumers for such a large 
block of power. Moreover, if this power is to be transmitted over long 

-----.--
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distances, transmission costs will nullify the advantage of low energy cost. 
It is, therefore, necessary for the power producers to stan or promote 

,euergy-consuming industries in the vicinity of these large blocks of power 
.resulting ~ a nuclear powered agro-industrial complex. 

6.21. The study group has brought out interesting findings regarding 
the economic viability of agro-industrial complexes based on nuclear power 
of about 1,000---1,200 MWe in the Kutch-Saurastra area and the Western 
Indo-Gangetic plain. 

Kutch·Saurastra 

'.12. In the Kutch-Saurashtra area, a nuclear-powered agro-industrial 
.complex producing 4,70,000 tonnes per year P 20. along with 55,000 
tounes per year of aluminium and 150 million gallons water per day from 
.a desalinatioo plant would require an investment of about Rs. 600 crares. 
The return on the investment on the industrial portion would :':le about 
lb. 71 crore5. 'The desalted waterJwould provide for additional fOJd 
production of 1;92~ tonnes of maize, 3,90,000 tonnes of potato and 
46,400 tonnesJf groundnut. The foodgrains produced would meet the 
:requirement of 1 million people with the potato and groundnut available 
10 supplement food intake substantially. Income from the farm ~ctor 
-would be about Rs. 14 crores . 

• w.estern IJndo-Gangetic Plant 

6.23. The agro-industrial complex visualised in the Western Indo-
-Gangetic pJpin requires an investment of Rs. 430 crores for production 
~ 6,36,000 tonnes per year of plant nutrient, 50,000 tonnes per year of 
aluminium and enough power to energise tubewells for assured irrigation 

.of 7,20,000 hectares. Additional food produced would be 4.5 million 
toones of cereals and 7,00,00 tonnes of pulses enough to meet the re-
.quirement lof 22;5 million people. The income from the industrial portion 
is estimated at Rs. 57 crores and the farm portion Rs. 213 crores. 

6.24. The proposed agro-industrial complex starts off with the assump-
-tion that there is today in India the potential for the establishment of 500 
MW nuclear stations in several areas of the country. As such onditbns do 
not really exist in the country, the Committee has desired to know if the 
scheme was at all feasible. The Department in a \vritten t:i..1te has stated 
ihat study made by the Working Group demonstrate that there is scope 
for the establishment of 500 MW nuclear stations in the C~tuntry. The 
'81ody also shows that by simultaneous planning consumer industries, along 
with large scale units for generating electricity, great economic advantage 
an be gained According to them the whole programme is workable, in 
Western U.P., for example, and is therefore not hypothetical, if resources 
.are available. 
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6.25. From the preliminary report of the Working Group set up by-
the Department of Atomic Energy in 1967 OD the the N1Idear-Powered' 
Agro-Industrial Complexes, it is evident d..t the Agro-IDdustrial Com-
plexes envisaged in the study in Kutcla-Sau.nBldra area and lBdo-Gangetic-
plains are based on the following assumptioBs:-

(i) Setting up of nucleat' power projects 01 IIhout 1600-1280 MW 
capacity in these two 8l'eM. 

(ii) Availability of power at rates of two paise per KW for ferdlizen.: 
and 2·6 paise per KW for Aluminium. 

(iii) Rahing of resources to tbe tune of Rs. 1,030 crores in a period 
of 5 to 10 years. 

The scheme would appear to be hypotbetical as it is based on assump-
tions which are unfounded. The Committee, therefore, coosider that the· 
question of setting up Nuclear-Powered Agro-Industrial CompIeIes is not 
at present feasible in the context of the present progn!II ID8IIe .. die fiM 
01 nocl.ear 'power development and due to lack 01 re8OBeeS. 

D. India and International Atomic Energy Agency 

6.26. It has been stated that largely due to the early start which India-
made in atomic energy and also largely due to Dr. H. J. Bhabha's own. 
personal role in the field of atomic energy as one of the outstanding ex-
perts, India claimed in the International Atomic Energy Agency a special 
position. In the Charter of the. Agency there is a provision w~reby India 
can have a certain non-elective seat on the Board of Governors. India 
is a founder Member and since the il!ception of the International Atomic 
Energy Agency India has been continuously designated a member on its 
Board of Governors as the country most advanced in the science and 
technobgy of a' omic energy in the South Asia region. During thl! course 
of evidence, the Chairman, Atomic Energy Commission, informed the 
Committee as follows:-

"The main thing that the Agency has done is to have a very inten-
sive scheme of scholarships, fellowships, technical discussions 
in panels, and holding of symposia on issues as also arranging 
a world conference of peaceful uses of atomic energy and so 
on. Weare one of the countries which, from the beginn.iJtg· 
has participated very actively. In fact amongst all the deve-
loping nations of the world, India has been able to make-
contributions in collaboration and so on and !b forth. There. 
has been sharing of information based more on professional. 
considerations than ·on commercial considerations." 
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6.27. It has also been stated in reply to a question *in the Lok SabJla. 
on the 13th August, 1969 that the International Atomic Energy Agency 
will establish a computer-based system called International Nuclear Infor-' 
mation System (INIS) at Vienna by 1970 and India will also be entitled 
to o~tain the special infiormation. 

6.28. India is contributing a sum of Rs. 15,54,000 annually to tho 
International Atomic Energy Agency acccrding to from the budgetary esti-
mate-s made in the years 1969-70 and 1970-71. 

6.29. When asked to state who represented I.nilia at the International 
Atomic Energy Agency, the Chairman Atomic Energy Commission 
during the course of evidence informed the Committee that "for 
the time being we have got Shri C. V. Trivedi, our Ambassador in Vienna 
who is accredited to Austria. Also he is a Governor on the Board of 
Governors. For instance, if any delicate issue, relating to the atomic 
policy came, the Chairman, Atomic Energy Commission, Dr. Bhabha 
used to go there to attend the meetings. I also have attended these-
meetings. But the routine type of contact is left with the Mission-Our 
Embassy in Vienna." 

6.30. From the information furnished to the Commiti.ce, it is seen. 
that during 1964-65, 1967-68 aDd 1968-69, the Chairman, At:>mic Energy 
Commission, was abroad for 110, 70 and 78 days respectively in connec-
tion with official business. 

6.31. TIle Committee note that India is contributing as mucb as 15'54 
Iakbs of rupees annually to the International Atomic Energy Agency. They 
frost that our association with Intemadonal Atomic Energy Agency is 
fruitful and commensurate with the expenc6mre involved. 

6.32. The Committee understand that the Chairman, Atomic Energy 
Commission, is required to go abroad to participate in important activities 
of the International Atomic Energy Agency and attend conferences and 
seminars organised by that Agency and the U. N. Organisation regardin~ 
peaceful uses of Atomic Energy. As the Chairman, Atomic Energy 
Commission, is also Secretary of the Department of Atomic Energy he has 
UDder his administrative control a large number of Research Centres and 
htstitutes, Departmental Undertakings and Atomic Power Stations, a large 
awmber of complicated problems are bound to arise necessitating his 
decision and personal guidance. 

The Committee feel that in view 0( the fast developing activities of the-
Department in several directions simultaneoosly, the whole time presence 
ad attention of the Cbainnan will become imperative. They, therefore, 
I8ggest that his visits abroad should be confined to the absolute minim ... 
reqaemenfs. 
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E. Economics of Nuclear Power 
6.33. At a power symposium with reference to a remark that nucleal 

)DOwer was rich man's electricity, Shri Homi J. Bhabha declared: "No 
power is costlier than no power." The Chairman, Atomic Energy Com-
mission during evidence explained this remark as follows-

"When We look at the relevance of nuclear power, we have to put 
it in the context of relevance of power itself. Nuclear power 
is only a means of achieving an economic source of power .... 
In a developing nation if you deny the people power, that 
is a costliest thing you can do. It is a dramatic way of 
putting it." 

Shri Bhabha may have succeeded in silencing his detractlor, but he 
-could not for all times smother the controversy over power costs which 
is still raging. In a memorandum submitted to the Committee by an 
eminent scientist, it has been suggested that the "Choice between nucJe-ar, 
llydro electric and thermal power pmductiOn should be made SOlely on 
the basis of economic reasons and not because of some false sense of pres-
tige of setting up atomic power projects all over India." 

Intbrmation regarding capital outlay of the hyde!, thermal and nuclear 
power stations was ask~ for separately from the Department of Atomic 
Energy, Ministry of lITigation and Power and the Planning Commission 
'So as to have a comparative idea. 
Views of the Planning CommissiOn. 

6.34. In a note furnished to the Committee by the Planning Commis-
:Sion, they have given the estimated cost of energy generation from Tarapur, 
Rajasthan aDd Conventional Thermal Stations as has been indicated to 
:them by the Department of Atomic Energy as f.::>llows:-

Tarapur Rajasthan Typical 
Atomic Atomic Thennal 
Power Power Station 

Station Station -----
Rs. Rs. Rs. 

I. Capital cost per KW installed 1850 3150• 2000 
2. Fixed cost (Paise/KWH) 2'687 4'38 3'34 
3· Fuel cost (paise/KWH) . 2'04 0'34 3'30 
·4· Total production cost excluding profit 
r (paise KWH) 4'727 4'72 6'64 
S. Profit at 3% (paiscjl(WH) 0·885 1'44 0'91 
.(j.i. Total selling price (PaiseJTTWH) 5'61 6'16 7'55 

The following assumptions have been made:-
(1) The thermal plant costs are for a typical station of 200 MW 

size with maximum indigenisatian and includes interest during 
construction. 
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(2) An interest rate of 6 per cent, a plant life of 25 )'ea1'S for the 
main plant and 50 years for colony BDd other civil works; and 
a plant factor of 75 per cent have been assumed in all cases. 

(3) 0 " M costs have been assumed at 3/4 per cent, insurance 
of property at 1/8 per cent and contingency at 1/2 per cent 
of capital value in each case. 

(d) The cost of coal at pit-head has been assumed at RI. 30 per 
tonne and fuel cost has been calculated on the basis of tho 
coal oost of Rs. 60 per tonne. This is the cost at which 
coal is available at distances of 670 to 1,000 bn. from collie-
ries. 

6.35. Commenting on the co-relative comparison between the three 
different sources of power as estimated by the Department of * Atomic 
Energy, the Planning Commission has made the iollowin! observationa:-

"In case of Tarapur and Rajasthan, the fixed charges are repre-
sented to the extent of full 11·475 per cent. This is because 
in their calculation they have not allOWed for the full interest 
charges on the loan capital whereas in the cost of conventional 
thermal stations, full interest charges have been allowed. If 
the same methOd as used for oonventional stations were used 
for Tarapur and Rajasthan Stations, the corresponctiag &lei 
charges in case of Tarapur and Rajasthan would be 3.4 paise 
and 5.5 p'aise as against 2.687 paise and 4.38 paise respec-
tively indicated by the Department of Atomic Energy in the 
earlier table. * * * * The cost of generation in hydro 
station is very much cheaper than either from conventional 
thermal stations or nuclear power stations and therefore needs 
no comparison." 

It has already been stated in Chapters ill and IV relating to Rajasthan 
Atomic Power Project and Kalpakkam Atomic Power Project 
that according to the Planning Commission the cost of generation of 
energy for both the stations would come to much more than estimated by 
the Department of Atomic Energy. 

6.36. During evidence, the representative of the Planning Commission 
expressed to the Committee rus views in this matter as foBows:-

''Today we have to consider all types of power generation and come 
to most economical prioduct mix. At the moment we have 
the Rajasthan Ranapratapsagar power plant under construc-
tion and in the plan we have also included Kalpakkam unit 

---------------- --------------.. __ . __ .-
-At the time of factual verificaticn the Department of Atomic Energy have pOinted Out 

that "Department of Atomic Energy has allowed for full interest charges On the entire ca-
pital cost depreciated year by year. Planning commission have evidently not followed our 
C81culations" . 
8~' LS-9. 
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No.1 for 200 MW. As we have stated in the Plan Docu-
ment, this is a matter for continuous review. 

* * * * * • 
So, at the moment, we are in close contact with the Atomic Energy 

Commission. As a matter of fact, there has been a continuous 
dialogue and we hope that we will ~ into details taking into 
account the regional requirements. Particularly, in the 
northern region, one has to see as to whether it would be 
desirable to exploit the hydro-electric potential or whether it 
would be more economical to go in for a nuclear power station 
on a large scale. " 

Pointing out the problems of manufacturing generating equipment and 
other comp:>nents, he stated that the matter was being reviewed. He 
maintained: -

"We would like to go ahead with the programme of product-mix 
So that in far away places instead of transporting coal reserve 
over a longer distance, * • • * • * 
We can go in for plutonium from uranium as the cost of 
generation of power from it might go down ..... Tarapur 
has just gone into operation-only a few months 
back. Now Rajasthan has yet to go into operation. Certain-
ly when these two stations go into operation, we would know 
~s to what would be the problems and other details regarding 
operation of the Atomic Power Station". 

Another point that he made was:-

"The other point that we should keep in mind is the base load 
factor. Now the nuclear or a thermal power station for that 
matter must have a base load. For example, in the northern 
region if you fix up the base bad station of 400 or 600 M.W., 
we have to know as to what is likely to be the base load in 
future if we fix it at 80 to 85 per cent load factor. I think 
this base load would be desirable base load stations operatbns 
utilise the hydro-electric power for peaking purposes." 

Views of the Miltistry of I and P 

6.37. TIle Ministry of Irrigation and Power have in a written reply 
stated that hydro stations have now to be considered in two separate 
categories (a) conventional energy sources located on main rivers--at 
dams, waterfalls and escarpment sites-based on the product of available 
discharges in the rivers and the head and (b) "pumped-storage" develop-
ments, which are not based on larger river discharge, but rely on utt1ising 
off-peak, surplus thermal/nuclear energy to pump up waters from sman 
tail pools to high level reservoirs, for re-use during the peak hours (these 
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ate considered wherever economic thermal/nuclear enersy surpluses are 
available and reservoirs for a few hours supply can be easily constructed). 
Capitel costs of hydel development, as is well-known, vary from site to 
:site. The capital costs of recently completed schemes range from Rs. 1,000 
,to Rs. j ,500 per kw installed (the average being about 1,230). Keeping 
the expected rise in prices in materials, labour and equipment in mind, the 
-capital costs per kw of new hydro plants in respect of which detailed esti-
mates are not available may be tentatively assured to be of the order of 
Rs. J ,800 to Rs. 2,000. Pumped storage developments have yet to be 
initiated in this couritry, but on the basis of preliminary studies it is ex-
pected that the)' can be executed at costs of about Rs. 700 per kw. The 
actual capital cost/kw installed of thermal power stations recently C0m-
pleted where the plant and equipment are imported is Rs. 1200 to 1300. 
The cost of thermal schemes under construction is estimated to vary 
between Rs. 1500 to 1800jkw with the increasing component of indigen-
ous manufacture the capital costs today are around Rs. 1700 to Rs. 1900 
per kw. The investment cost per kw. of nuclear plant in the country 
would by and large be around Rs. 3000 per kw in future. 

6.38. Tendering evidence before the Committee, the representative of 
the Ministry of Irrigation and Power stated that India's per c!lpita 000-
-sumption of energy was very low and when compared with other advanced 
countries of the world we are having the lowest position. In view of this, 
he emphasised that it would be necessary to take adequate action in all 
the fields wherever we could lay hands on the resources for utilisation in 
the most economic manner. i '; 

As regards nuclear power, he stated that we had made a beginning 
and it had a role to play. He emphasised that it had to be decided what 
would be the best mix of various forms of enersy which in this country 
would give the most economical energy production. A decision would 
have to be taken as to the quantum of atomic energy that should be induc-
ed into OUr national economy on the basis of such optimum mix-studies. 
When asked to state the period when nuclear power would h:!ve an impor-
tant role b play, he stated:-

"Cost of unclear energy will be lower and lower as the units 
become bigger and bigger. That is one of the points in 
nuclear generation. At the moment, although with some 
difficulty, we are able to instal about 200 M.W. but then 
again not all the systems can take to 200 M.W. It will create 
certain problems in operation, transmission, distribution etc. 
I may put it this way. It may be between 1980 and 1985, 
by that time, we may say, more of development would have 
taken place in the field of thermal and hydrc-elcctric sources 
and then that would be the time we will be in a better position 
to assess the real economics of nuclear power." 
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Views oj the Department of Atomic Enuo 
'6.39. The Department of Atomic Energy in a written reply have fur~ 

nished the following information regarding the capital cost of an atomiC,. 
thermal of hydro station:-

---------- "-" 
atomic, thernaI or hydro statio;} 

Capital outlay p:!r KW 
installed. 

--'" --- -----------" ----
Tarapur Nuclear 
Raja ,thal Nuc1e::IT 
Madras 
New thermal Station 

Hydro 

* Includes first half charge of filet 
Firm capacity is only a fraction 
of installed capacity in storage 
hydel e.g. at Bhakra Eirm capacity 
is 365 MW installed capacity is 
1050 MW. 

All figures include interest during 
constructi on. 

2000 

The Department has further stated that. the cost would vary depending 
upon the time at which the project is taken up, the extent to which indi-
genous equipment is utilised and the size of the station. According to 
their present estimate, the capital cost of a thermal power station in the 
200 MW range and with a higher degree of indigenisation of equipment 
would be of the order of Rs. 2,000 per kw. 

6.40. The Chairman, Atomic Energy Commission, in the course of 
evidence stated: "Today power in this country is atleast twice as expensive 
as in other developed nations." He emphasised that our goal should be 
clear-cut and it should be to provide power in the most economic way 
and if things are looked upon from that point of view, the question will 
not be to choose "either/or" between these ,three forms of power. He 
stressed that we should have a maximum of all the three sources of power 
as these types of power generations have special characteristics. According 
to him, hydel power was site bound and subject to seasonal character of 
the rainfan during the mnnsoons. Vagaries of the monsoons have put out 
of gear India':, economy on many occasions in the past. 

6.41. Further, according to him, the average load on hyde! stations 
during tile year was only 30 to 50 per cent of the installed capacity. 
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Anomer feature of the load in each grid was large range of variations. In 
the northern grid, for instance, while the peak load was 1430 MW but 
the minimum load was only 600 MW. For about 50 per cent of the 
time, the load was less than 1/3rd of the installed capacity. This illustrat-
~d the vast scope for economy of capital expenditure and of reducing cost 
.of power through an improvement of the load factor. The Chairman, 
Atomic Energy Commission, maintained that the capital cost of hydel 
;station was not as small as is generally believed if comparison was made 
.on a like-to-like basis. 

6.42. With regard to thermal power, the Chairman, Atomic Energy 
Commission, stated that the coal in this country was concentrated in 
~ertain areas and haulage of coal to distant places would involvl! trans-
portation cost on a major scale. 

Further, the mining costs were labour intensive and therefore coal 
price fluctuates every now and then. He maintained thet a conventional 
ostation based on coal would be most inexpensive when coal was available 
nearby; but at places which were 400 to 500 miles away from the coal-fields, 
it will not be so. Nuclear power, however, according to him, was practically 
independent of geographical factors, the only requirement being that there 
-should be a reasonabl:y good water supply. No combustion products 
were created by nuclear plants and consequently it was a clean source of 
power which does not contribute to air pollution. As to the economic of 
nuclear power, be stated that nuclear power was economical only if it was 
run at a large load factor. A nuclear station which was capital intensive, 
generated electricity least expensively only if it gets a fairly constant load 
factor somewhere around 65 or 70 per cent and was not subjected to big 
ups and downs. Thus, according to the Oiairman, Atomic Energy Com-
mission: "It is the combination of good base load station and a JOOd 
peaking source like hydl'O electricity which provides the most economic 
solution". He further stated: 

"We can make this analysis: over a period of yeers how can you. 
balance the initial capital costs with the overall operating 
costs to get the most economical system taken over 25 years 
period. This process has already been applied by us. Wo 
have some figures which we can discuss. You come out 
always with the combination of all the things as the most eco-
nomical system. We are convinced through studies that any 
one who says that it is either the one or the other is not reflect-
ing the hard facts of economic reality as we seem to be able 
to project today. This is one factor which we would like to 
emphasize to this Committee. When we talk of the relevance 
of nuclear power, we feel that we should consider two aspects: 
we should consider not only its economic considerations as of 
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now but we should also see what is likely to happen to the 
future of India if you have to avoid it. The most dramatic 
aspect can be demonstrated by asking this question: suppose 
we decide that there is going to be no nuclear power station~ 
what is likely to be the future ·of India 10 or 20 years from 
now? It is in this context that the striking advantage of 
nuclear power comes out. * * * * * * * * The 
nuclear power station also produces plutonium. It is one of 
the most important fissile material of the present day which 
has, of course, got its signifinance for p~wcr generation. 
,.. * * * * * It is absolutely essential for the country to have a 
series of thermal reactors which using uranium, could produce 
plutonium which ten years from now can make nuclear power 
inexpensive. T~ay it is on the border line. Ten years from 
now, if you develop this programme properly, you can get 
into a stage where plutonium will be available from our sources 
without any restriction from outside. This could be used in 
the m~st economical way for breeder reactor which will give 
u!' inexpensive electricity and which will enable Us to go into 
the path of utilisation of thorium. None of these things is 
possihle unless we have the reactor of our own and develop a 
net-work ·of stations which will provide inexpt'r:sivc electricity 
and at the same time develop the technological base and the 
full fissile inventory which would be needed for future." 

Power Econ()my Committee 

6,43. It is stated that the Planning Commission are in constant dialogue 
with the Department of Atomic Energy and are reviewing the role that 
should be assigned to the nuclear power and in this context they would like 
to watch the operational efficiency of the Tarapur Project which is under 
operation and of the Rajasthan Atomic Power Project which is under con-
struction at present. Further, in order to utilise more efficiently the avail-
able resources in the country for generation, transmission and distribution of 
power and bring down the costs of development, a High Power Committee 
consisting of experts in the field of electricity development has been consti-
tuted by the Ministry of Irrigation and Power in May, 1969. The terms 
of reference for the Committee are:-

(i) to review the pattern of utilisation of available plant capacity 
during the past 5 years and their operational efficiency and fuel 
consumption, to consider the scope of improving economy in 
power generatiOn together with specific measures for attaining 
them; 

-(ii) a revie'W of the economic of power generation from different 
sources hydro, thermal and unclear-under prevailing condi-
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tions and expected future trends to indicate the factors which 
must prevail in the choice of of schemes for expansion of 
generation and supply in each region of the country in future; 

(iii) to review the conditions of power supply including reliability, 
voltage ftuctations and the extent of· transmission losses, to be 
followed by specific suggestions to improve the conditions of 
supply and reduce transmission losses to the minimum extent 
possible; and 

(iv) to review the causes of delay in the execution of the power 
projects, to suggest measures for improving the manner ot 
implementation of power projects and reducing construction 
periods. 

6.44. The Committee note that the cost of power generation frolll 
coaventional sources i.e. thermal and hydro and from the three Atomic 
Power Stations at Tarapur, Kota aad Kalpakkam bas been variously 
estimated by the Planning ColDIIIission, Ministry of IrrigadoI:a and Power 
and the Atomic Energy Department. They feel that with the present con-
straint 00 our financial resources there ~ need that the choice between 
IHIClear, hydro and thermal power production shonld be JMde after a 
sNdy of their relative economics both short term as weD as loag tenn. 
ThWl • possible only after it is known what the cost of generation of 
power would be from each of the systems. The Committee note that tile 
MinNry of Irrigation and Power has already constituted a High Power 
Committee of Exports inter alia "to review the economics of power 
generation from different sources--hydro, thennal and nuclear-onder 
prevailing conditions and expected future trends to indicate the factors 
which must prevail in the choice of scheme9 for expansion 01 generation and 
supply in each region of the country in future". The Committee would like 
that the above expert body also goes into the cost stmdnre of the Atomic 
Power Plants at Tarapur, Kota and Kalpakkam with a view to determine 
the unit cost of generation of power from each one of them. They tmst 
that the expert Committee would be submitting its Report at an early date 
and that Government would no donbt keep its recommendations in view 
while deciding the programme for nnclear power stations. 

F. Selection of site--Report of the ~ection Committee 

6.45. At the time .of taking up India's second nuclear power station, 
.the Planning Commission authorised the Departtnent of Atomic Energy to 
select suitable site for a nuclear power station in the area of Delhi-U.P.-
Punja~Rajasthan. For the purpose, a Committee for selection of suitable 
sites for locating nuclear pmver station proposed to be constructed during: 
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the Third and the Fourth Five Year Plans was constituted in August 
1961 as follows:-

(I) Shri M. Hayath, 
Director (Technical), 
Heavy Electricals 
India Ltd., 
New Delhi. 

(2) Shri K..P.S. Nair, 
Member (Hydro Electricity), 
Central Water & Power 
Commission, 
New Delhi. 

(3) Shri A. S. Rao, 
Head, Electronics & Health 
Physics Group, 
Atomic Energv Establishment. Trombay. 

(4) Shri V. N. Meckoni, 
Head, Reactor-Engineering Division 
Atomic Energy Establishment, 
Trombay. 

(s) Dr. A. K. Ganguly, 
Senior Research Officer, 
Health Physics Division, 
Atomic Energy Establishment, 
Trombay. 

(6) Shri R. P. Mehta, 
Electrical Engineer, 
Reactor Engineering Division, 
Atomic Energy Establishment, 
Trombay. 

(7) Shri G. R. Udas, 
Senior Geologist, 
Atomic Minerals Division, 
Department of Atomic Energy, 
Bombay. 

Chairman 

Members 

The terms of reference of the Committee are:-

(i) to select a suitable site for nuclear power station of the 
CANDU type, 200 MWe, in the general area of De1hi-Punjab-
Rajasthan-Uttar Pradesh. The site should prelenably be 
capable of having a second unit of 200 MWe added at a later 
date. 
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(li) to select about six other suitable sites for nuclear power statioas 
in the rest of India so as to have a list available for use, when-
ever the need arises, for locating further nuclear power sta-
tions in the oountry during the Third and Fourth Five Year 
Plans. At least one such site should be in South India, pre-
ferably in the Madras State. These sites should be placed in 
order of suitability. 

6.46. It has been stated that siting of a nuclear power station is 
governed by usual technical considerations applicable to conventiiODal power 
stations plus by considerations due to the special design and operational 
features of a nuclear reactor. The latter involves health and safety as-
pects which are DOt present in conventional power plants but which re-
quire careful evaluation in the case of the nuclear power plants. The 
following technical requirements of a site for location of a CANDU type 
nuclear power station were taken into a.ocount:-

1. CooUng water:-Availability of cooling water is one of the 
prime consideration for selection of a site. The tempera.tuIe 
of the water available for cooling effect the efficiency of the 
plant; the lower the temperature the higher is the efficiency. 
The water should be free from silt aDd should be reasonably 
soft as otherwise the cost of auxiliary plant for treatment ~ 

, water will be high. 

2. Electrical system:-The station should be located such that 
it is possible to make power supply availa'-'le to the who]e of 
the area served most economically aDd with minimum of new 
transmission lines. Nuclear power statFons on account of 
their high capital costs but low operating costs, can work 
economically as base load stations. Load factors of 80 per 
cent or more are desirable and such high load factors can only 
be achieVed of the stations work as pan of an integrated grid 
and are assigned the base load, the system peaks being taken 
by other stations. 

3. Seismic conditions:-The nearness of the epicentres of past 
earthquake as well as the vicinity of a seismically active 
region have to be given due consideratiiOn. 

4. Population distribution:-The site should be such that it is 
possible to have; ( a) an exclusion area of 0;5 mile radius 
around the reactor. Only plant operations will be pennitted 
within this area; (b) a sterilised area of 3 miles radius 
around the reactor. Further growth of population and public 
utilities will be restricted in this area. Existing popUlation in 
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the area should be small enough so as to enable easy rehabi-
litation in case of emergency; (c) an outlying area of 10.. 
miles radius in which there are no centres of population of 
10,000 or greater. It is preferred that large cities of popula-
tion 100,000 or greater do not lie within 25 miles of the site. 

S. Foundation:-Nuclear Power Stations impose very heavy 
loading on the foundations. Since normal soils cannot have 
such high bearing capacities, it would be preferabk to have 
foundations on solid rock so as to avoid expenditure on piling 
or raft fl)undation. The total area required for location of the 
plant is approximately 600' X 600'. 

6; Water utilisatiOn:-Enough water should be available to effect 
dilution in case of an accidental release of activity in water so 
as not to affect appreciably its ultimate utilisation. 

7. Geology:-Sites where compact rock foundations are available 
at reasonable depths would be 'preferred JiJr Nuclear Power 
Stations. 

8. Access to site:-The site should be easily accessible by ·"road-
gauge railway and/JOr reasonably good road. 

9. Construction power supply:-During construction lof the power 
station, 4,000 to 5,000 KW of power would be required. 

10. Agriculture and Diary Products:-It is preferred that there are 
no large agricultural or diary areas in the immediate vicinity 
of the sterilised area. -

11. 

12. 

Fisheries:-Large scale commercial fishing should 
be absent in matters. 

Meteorology:-The site should not be subject to 
frequent calm conditions. The frequency and 
inversion preferably be low. 

preferably 

storms or 
strength C'f 

13. Subsoil water:-Lower water table as well as a lower movement 
of the subsoil water is preferred. 

The following two sites in the Delhi-Punjab-Uttar Pradesh-Rajasthan 
region were recommended by the Committee in their Repnrt ~ubmitted 
in January-February, 1962 in order of preference:-

(i) Rana Pratap Sagar near Kotah in Rajasthan; 
(ii) Gangabas in Bulandshar District, Uttar Pradesh. 

The Committee also recommended the following sites in order ot 
merit:-

(i) Kalpakkam near Mahabalipuram in Madras State; 
(i) Billigundlu in Hoganekkal in Madras State: 
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(iii) Somasila near Srisilam in Andhra Pradesh; and 

(iv) Sangam near Mekadatu in Mysore State. 

The sites at Billigundlu and Sangam would, it was stated by the Com .. 
mittee, only be possible on the assumption that the hydro-electric schemes 
of Honganekkal and lor Mekadatu were implemented, and the site at 
Somasila was dependent on the hydro-electric scheme at Srisilam being 
implemented. 

6.47. The Committee desired to know if the recommendations of the 
Hayath Committee Report will hold gJOd for setting up future projects 
also, the representative of the Department of Atomic Energy explained 
the position as follows:-

"We have already taken up the Kalpakkam and Ranapratap Sagar 
out of those. The Report also gave a number of sites, some 
in u.P., Punjab and Western India. We are now to bring the 
report up-to-date because lot of time has passed and we have 

- got to examine it * * * * * has already given you a 
full idea of the type of investigation we have done on the 
northern region and we have come to certain conclusions. As 
soon as we complete this, we will go to western region and 
make a similar analysis and find out what are the most suitable 
places and also whether it would be most economical to have 
nuclear power stations there." 

The Chairman, Atomic Energy Commission, explained the position 
further as follows:-

"The Hayath Committee had made a preliminary analysis of the 
possible sites where power stations could be set up. '" '" * 
We feel that since the Committee came about, there has been 
a major change and development in the country, and it is ne-
cessary for Atomic Energy Commission to look at other sites in 
those areas where, ion prima facie consideration, atomic power 
would be economically advantageous compared to the genera-
tion of power from coal which is to be taken from at a 
distance. " 

6.48. The Committee note that Government are aware of die need to 
look afresh in the matter of selection of sites for nude8r power stations 
apart from sites recommended in the Report of the Hayath Committee 
IlUblllitted in January-February, 1962. More than 8 years have now 
elapsed and Government have since acquired experience in building Atomic 
Pewer Stations. The Committee hope ftIat in addition to the technical 
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CODI5identions which govern the setting up of a DUdear power station due 
aotke will be taken of the followiDg pobdI :-

(i) Need for a rational policy in the DIIfionaI iDterest so that power 
generated reaches the areas of demand. 

(h") Need for ratioaalisation and strengthening of grids and con-
tinaous researcb to reduce loss in transJDi&doD over long 
cIIstanee. 

6.49. They would also recommend that if atomic power is to be sub-
tidized in the national interest, ... should be done with the prior approval 
of par)iamenf. 

NEW DELHI; 
July 9, 1970 
Asadha 18, 1892 (Saka). 

M. TIllRUMALA RAO, 
Chairman, 

Estimates Committee. 



APPENDIX I 

(Vide Para 2.19) 

The parties have agreed that the system of records and reports for 
the Tarapur Atomic Power Station will consist of the following elements:-

A. With respect to records, information covering the following will. 
~ included:-

1. Receipts of all nuclear materials·; 

2. Internal movements of all nuclear materials; 

3. an;y removal of nuclear materials including shipments, knoWD 
losses and unaccounted for quantities; 

4. inventories of all nuclear materials on hand at the end of each 
accounting period, showing ibrm, quantity and location; and 

5. Reactor-operating data necessary for determining and reporting 
on the production and consumption of any nuclear materials 
and the use of the Tarapur Atomic Power Statil:>n. 

B. With respect to reports, information covering the following will be-
included:-

1. all receipts and removals of nuclear materials; 

2. any production and consumption of nuclear materials; 

3. any known losses and unaccounted for nuclear materials; 

4. all inventories of nuclear materials; and 

5. the operation of the Tarapur Atomic Power Station including 
unusal incidents; and significant modifications made or to 
be made in the plant or in the fuelling programme. 

-The term "Nuclear material" as used in this Annexure means both source materiat 
and special nuclear materials. 

"SfJt/Cial Nuclear MatmoP' means (I) plutonium, uranium enriched in the isotope 
233 or in the isotOPe 235 and any other material which the United States CommiRsion 
pursuant to the United States Atomic Energy Act determines to be special nuclear material; 
or (2) any material artificially enriched by any of the foregoing. 

"Source maUriar' means (I) uranium thorium or any other material which is deter-
mined by either Party to be source material; or (2) ores containing one or more of the fore-
lIOing materials in such concentration as either Party may determine frem time to time. 

133 
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Routine reports covering the foregoing elements shall be submitted to 
the Government of the United States of America and the Government of 
India on a monthly basis. Any losses of nuclear materials, however, or 
any unusual incidents or major changes in the fuelling programme will 
be reported as soon as the loss has been disoovered or the change has 
been scheduled. 

The Parties further agree that if any special nuclear material which 
is made available to India pursuant to this Agreement or 'produced in 
the Tarapur Atomic Power Station is placed, in ;ll''':>rdance with this 
Agreement, in any facilities in India other than the Tarapur Atomic 
Power Station, then the principles I;>f the agreed-upon system referred to 
in Paragraph B.2 of Article VI of this Agreement and set forth in this 
annexure will be applied to such a situation. 

The records and reports will include such details as may be relevant 
to the achievement of the objectives of Article VI and may be modified 
by mutual agreement. 

In the event of unusual incidents, special reports may be requested, 
including such amplificatil;>ns and elucidations as each party considers 
relevant to the achievement of the objectives of Article VI. 
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APPENDIX m 
(Vide para 3:45) 

A comparative statement of the Demands for Grants of the Department 
of Atomic Energy giving Budgetary Provisions in respect of heavy watet-
for the years 1965-66, 1966-67, 1967-68, 1968-69, 1969-70 and 197~71 
are as follows :-

Actuals, Budget Revised Budget 
1965-66 Estimates Estimates Estimates 

1966-67 1966-67 1967-68 

Rs. Rs. Ps. Rs. 

Heavy Water 43,184 2,25,00,000 2,000 50,00,000 -- ----- -----
1966-67 J967-68 1967-68 1968-69 

Heavy Water 1,82,351 50,00,000 3,00,000 :z,oo,oo,ooo --1967-68 1968-69 1968-69 1969-70 

A.2(3).-Heavy Water Plant No. I 3,199 2,00,00,000 23,50,000 2,00,00,000 

Plant No. II 1,00,000 

1968-69 1969-70 1969-70 1970-71 

A.2(3)-Heavy Water Plant 00 o. 

A. 2 (3).-Ofiice of the Heavy 
Water Projects Board 6,00,000 5040,000, 

A. 2 (3) (2).-Heavy Water 
Plant at Kota. ' I,OS,UO 3,00,00,000 I,.fO,DO ,000 3,I8,oo,ooo 

A. 2 (3) (3).-Heavy Water Plant 
at Baroda, 1,00,000 ~6o,00,000 2,00,00,000 , 

A.2(3X4).-Heavy Water Plant III .' 1.00,000 

A. 2 (3) (5).-Purchase of Heavy 
75,00,000 Water. 75,00,000 

I 

TOTAL-Heu\"y Water Plant 1.05.120 2,01,00,000 5,81,00,000 5.99 .... 0,000 
----,,-
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APPENDIX V 
(Vide paN 3.49) 

.--c .• I 

:~. _., 

Strength of various categories qj staff in RAPP Staff atierlwth .., .". 
1-7-1969 

A. Gauu«lOfficers: 

CbiefProject Engineer 

BDgJ.ueering/Scientific Officers 

I Mech. Engineers 

165* Elec. Engineers 

Civil • 
II Chemical" 

Sit. S".."th 

75 

35 

3-i-

Admn.!Accounts Officers 
Gencnl Maintenancel Auxiliary 

Sentces (viz. Hospital, 
Stores, Fire, Security, 
School, WPRO) 

15 Electronic/Instrumentation etc. 
6 

15 

Total 'A' -" (.!Deludes 9 PPED Engineers under traming) 
B. N ... Gazetted Establishnunt: 

(i) Regular 
(a) T«1mica1: 

I. Supervisory staff (viR:. Foreman, SAS, AlFs, Chargehands) 

.. Tradesman A to E • 
3. Semi-skilled (Helpers) r. 

(b) Non TechniuJl : 

• 
• 

• • 
• 

I. Sun!rvisory staff (like Accountants, Clerks, Nurses, Fire, Security 

95 

121 

5 

Stores, Drivers and Stenographers) .po 
2. Class IV Staff. • . • • • 88 

(Chowkidars, Fireman, Office Helpers etc.) 

(ii) "or~gtd 
(a) T«lmical: 

I. Supervisory staff 

2. Tradesman A to E • 

3. Semi-skilled (Helpers) 

(b) Nan- Teclmical: 
I. Drivers 

Total 'B' (i) 

2. Class IV staff' (Chowkidars, Bus Helpers, Stores Helpers etc.) 

Total 'B' (ii) 

Total 'B' (i) & (ii) 

138 

719 

SS2 

8 

98 ---
1398 

2117 



SI. 
No. 

1 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
II 

12 

13 
14 
15 

APPBNDIXVI 
(Villi para 4.14) 

GoftRNMIINT OJ' INolA 

DEPARTMENT OF ATOMIC ENERGY 

M..tna Atomic ..... ProJect 
~ A#ainst FintmciIIl ~ Jar MAPP-I 

(In rupcea) 

Total Foreign Rupee B:l:penditure 
Description Bzcbange Component from beIin~ 

cemponent Ding to 
Auaast 1969 

2 3 4 ,5 6 

Site and improvement 30,00,000 30,00,000 25,58,079 
Building and structures 5,09,90,000 57.70,000 4.52,20,000 . 24.85.447 
Reactor boiler & Amdliaries 12,06,00.000 4,71.50,000 7.34.5°,000 2,15,342 
Turbine Generator and 

Auxiliaries 8,87,71,000 94,07,000 7,93.64,000 20,352 
ElecLicity Power System • 2,52,92,000 89.°5,000 1,63,87,000 i 28.136 
Instrumentation & Control. 3,17,50,000 1,18.so,ooo 1,99,00,000 , 96.718 
Comm:m Pr~ss & Service 2,25,34,000 60,96,000 1.64.38.000 5,37.II2 
CJrlStruction Plant 2,85,5°,000 62,50.000 2,23,00,000 99,93,276 
Engineering • 1,60,00,000 '30,00,000 1,30.00,000 14,68.499 
Inspection -50,00,000 25,00,000 25,00,000 
Field Engineering 15,00,000 IS,OO,OOO 
Field Managetrent and 

Superintendence 1,10,00,000 1.10,00,000 40,82,046 
Purchasing [P5,')(),000 ~S.OO.ooo 

Foreign Travel & Living "'31,00,000 15,00,000 16,00,000 
Field Accounting f<;,oo,ooo 5,00,000 

161 Freight and Insurance '. 90,00,000 75,00.000 15,00.000 140982 
17 Commissioning 56,00,000 ,21,00,000 ,35,00,000 
18 Housing 1,50,00,000 I,SO,oo,ooo 1.03.°5.037 
19 Customs Duty 3,00,00,000 3.00,00,000 2,27.074 
20 C;>ntingency . 6,46,00,000 1,15,00,000 5,31,00,000 
21 Escalation 6,14,00,000 1,26,00,000 4088,00,000 
22 Increase due to devaluation 61,50,000 61,50,000 
23 Fuel 1.70,00,000 1,70,00,000 
~ Suspense Transactions 10,30.873 
25 Boot Del:ita 32.91,000 

TOTAL 61,78,37,000 13,61.28,000 48,17,D9,OOO 3063,53,973 
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APPENDIX vm 
SIl1Nllll1'Y of Recommendations/Conclusions contai~d in the Report 

st. Reference to para Summary of Recommendations/Conclusions 
No. No. of the Report 

1 2 

1. 1.11. 

2. 1.17. 

3 

The Committee note that the nuclear power is 
assuming a role of increasing importance in the field 
of power generation all over the world. They under-
stand that India's resources of coal and hydro-power 
are adequate for meeting the power requirements of 
the country in the foreseeable future. However, 
having regard to the present rate of growth in her 
population and the steady increase in the per capita 
consumption of energy, the position might become 
difficult after some time. In view of the fact that the 
coal deposits in India are restricted to a few coal-
bearing regions in the Bengal, Bihar, and Mac:lbya 
Pradesh area far away from centres of ~omptioo 
and the special characteristics of hydr~power which 
is derived from the seasonal character of rainfall 
during Indian monsoon, it seems prudent to diversify 
resources of electricity and take advantage of nuclear 
power. In the matter of nuclear power, India is said 
to be fairly well endowed in view ot the abundant 
supply of thorium and availability of uranium allO. 

The Committee are of the view that the question 
of development of nuclear resources is mainly an 
economic one and that it would have to fit in with 
the overall plan for power development taking into 
account the available resources in the various regions 
ot the country with the object ot derivilJg optimum 
benefits through integrated operation of hydro, ther-
mal and nuclear statiODB. 

The Committee regret to DOte that there is diver-
gence of opinion on the size of the installed geDerat-
iDg capacity of power during the Fourth Five Ye:'tr 
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1 2 

3. 1.21. 

144 

3 

Plan between the Planning Commission on the one 
band and the Ministry of Irrigation and Power and 
the Department of Atomic Energy on the other. The 
former i.e. the Planning Commission haw fixed the 
target for the Plan at 22 million k.w. whUe the need 
has been asssessed at 26 million k.w. by the latter. 
They feel that targets in this respect should have 
been fixed much before the actual commencement of 
the Fourth Plan especially when the gestation period 
for nuclear and hydel propects is 5 years or more. 
The Committee are unable to appreciate the views 
of the Plamrlng Commission while fixing the target 
at 22 million k.w. that "action will have to be taken 
to indentify pockets of shortages, which they anti-
cipate" and then take "prompt action to meet the 
power needs of those pockets". They consider that 
in the interest ()f perspective planning and because 
of relevance of power to the economy of a country, 
it is desirable to initiate action wen in advance rather 
Ithan wait for the contingency to occur and then 
take action. In view of the sufficient scope for India's 
economy picking up momentum and since "the value 
added through the use of energy is so great that con-
sequences to the national economy as a whole of mak-
ing a pessimistic forecast can be at least ten times 
more expensive than of an optimistic forecast", the 
Committee consider that the question of fixation of 
power targets for the Fourth Plan merits urgent and 
thorough consideration. They hope that the difterences 
will be resolved amicably at an early date so that a 
realistic target: is fixed and a firm decision reached 
about allocation of share of additional power genera-
tion hydel, thermal and nuclear energy. 

The Committee agree With the Otairman Atomic 
Energy Commission that the Reactor gystem. most 
suitable for the OOUIIby would be the one for which 
we would not have to depend on foreign countries 
for fuel and other nuclear components and which 
would prove economically advantageous in the long 
run by making use of thorium which is available in 
plenty in the country. 
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1 2 3 

4. 1.28. The Committee agree with the Chairman Atomic 
Energy Commission that the Reactor system most 
suitable for the countny' would be the one for which 
we would not have to depend on foreign countries 
for fuel and other nuclear components and which 
would prove economically advantageous in the long 
run by making use of thorium which is available in 
plenty ill the country. 

5. 1.35. The Committee note that the atomic energy pro-
gramme as originally draWn up by t1:tC Atomic EOOrgy 
Department covered a period of 16 years i.e. from 
1964 to 1980 to enable the. country to avail of the 
fast breeder reactor technology which is expected to 
be commercially available by that time. This pro-
gramme has been alte,red to synchronize with Five 
Year Plans and scaled down by the Planning Com-
mission. According to the Chairman, Atomic Energy 
Commission, this has upset their programme which 
is a closely knit plan and does not admit of any 
break-up piecemeal. Their commitment is for a 
longer period with the aim of building up 'plutonium 
inventory which will give indigenous technical know-
how as well as industrial competence to make the 
components in the country so that from 1975-80 we 
can start one major unit of the fast greeder rector'. 
The Committee are informed that the Planning Com-
mission are having a dialogue with the Atomic 
Energy Department witih a view to sort out their 
~erences in this regard. The Committee hope that 
this will be done with expedition and a firm de~ision 
reached quicldy. 

<6. 1.42. The Committee note that there have been large 
scale variations in the budgetary provisions made 
and the actuals in the Plan targets, although in some 
cases it was due to force majure events like devalua-
tion, imposition of customs duty etc. over which the 
Department of Atomic Energy had no control. The 
Committee realise that because of the newness of th? 
field of nuclear power development in the country, 
our dependence on foreign collaboration and foreign 



1 2 

7. 2.10. 

8. 2.11. 

9. 2.18. 

to. 2.24. 
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3 
---- --------

finances and introduction of indigenisation ill the-
power projects, there have been shortfafls in the-
achievement of the targets in the past. The,y, how-
ever, hope that with the experience gained and gradu-
'al elimination of dependence on foreign sources in' 
the matter of consultancy, personnel, fuel, equip-
ment etc. and with proper co-ordination and manage-
ment at national level between the various connected 
agencies, the Department will be able to improve its 
performances in future. 

The Committee feel that Government in their 
enthusiasm to demonstrate that -atomic power could 
be, generated at a rate which would be competitive 
with conventional sources of power in the country, 
in 1Ihe setting up of Tarapur Project took a hasty step, 
not in keeping with the country's long-tenn objective, 
in accepting reacter based on enriched uranium. The.-
enriched uranium is required to be imported for the 
life time of the Station 'and has thus made the count-
ry dependent on foreign resources. The Committee' 
further feel that in view of the contract being on a 
turn-key basis, it is doubtful if the Tarapur Project 
has taken the country far enough in attaining the goal 
of self-reliance in the production of nuclear power. 

The Committee are not convinced that the-
tenns offered by the International Geueral FJectric 
Co. were too 'attractive to be rejecte,d specially when 
factors like fuel cost, the production of plutonium, 
achievement of self-reliance, saving in foreign ex-
change and the country's long-te.rm objective are 
taken into consideration. 

The Committee are constrained to note that the 
estimates of the station outlay furnished by the De-
partment have varied from time to time. The Com-
mittee woutd like to emphasise the need to work out 
reasonably 'accurate and realistic estimates of the 
project. 

The Committee consider that the COlt of the 
fuel element for the Tarapur Atomic Power Project 
is OIl the high side. They hope that with the setting 
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11. 2.25. 

12. 2.26. 

13. 2.28. 

1~. 2.37. 

15. 2.38. 

147 

3 

up of the Reprocessing Plant, which is being built to. 
extract plutonium and residual uranium and the per-
fection of technology of uging plutonium in reactors, 
the Station will be operated on plutonium fuel wholly 
or partially and the need for importing enriched 
uranium will be reduced, which will result in saving 
of foreign exchange. 

The Committee also note that enriched lU'8.IIium. 
has to be imported for the worlcing of the Project for 
the entire life time of the Station. 

If for any unforseen circumstances the supply of 
enriched uranium is cut off or denied due to world 
postures, the whole Project in that case will be je~ 
pardised. They would, therefore, suggest that Gov-
ernment should explore the possibility of building 
reserve of enriched uranium to meet such contin-
gencies. 

The Committee are constrained to observe that 
the cost of the fuel for Tarapur Atomic Power Pro-
ject as given by Government on various occasions 
dUfur widely. They need hard1y stress the import-
'ance of furnishing correct informat~on in vital matters 
of national importance. 

The Committee note that due to the efforts made 
by the Project authorities and because of the coopera-
tion of the prime contractors i.e. International Gene-
ral Electric, a saving of $ 5,000,000 in foreign ex-
change could be effected. 

The Committee note that the repairs to hair-line 
cracks in the stainless steel lining of certain reactor 
components had been completed by the International 
General Electric to the satisfaction of the Project 
Authorities and the warranty period in respect of 
parts and equipments affected has been mutably ex-
tended beyond the normal period of one year. 

The Committee, however, observe that the -
Department of Atomic Energy in their Annual Report 
for the year 1967-68 and in reply to a question 
answered in the Lok Sabha on the 27th March. 1968-
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1 2 3 
---------------

.16. 2.39. 

-17. 2.44. 

18. 2.47. 

did not supply the information about the appearance 
of cracks in the reactor and the loading of fuel that 
was due in December, 1967 while mentioning the 
progress made in the construction of the Tarapur 
Atomic Power Project. 

The Committee regret to note that after taking a 
decision in 1958 to have an Atomic Power Station in 
the western region of India and fixing a target of 
commissioning one of the two reactor units of 190 
MW capacity by the end of the Third Five Year 
Plan, the Tarapur Atomic Power Station began to 
flow commercial power in October, 1969 only. 
Apart from the long time taken in the finaIisation of 
the various agreements necessary for the execution of 
the Project there has been a delay of about one year 
in the commissioning of the Project. They consider 
that a significant loss has been suffered hy Govern-
ment on the following counts:-

(i) The increased cost of the Project and the 
interest on capital during the extended 
period of construction; 

(ii) The loss of possible profits that would have 
accrued to the Government, had the project 
begun to flow commercial power as per 
schedule i.e. in October, 1968; 

(iii) Recurring loss in the cost of production of 
'POwer; 

(iv) Loss on account of lower intake of power 
by the switchyard and due to its closure. 

The Committee observe that Government have 
taken a long time in determining the amount of 
damages to be recovered from International General 
Electric on accOunt of delay in the commissioning of 
the Project. They would like this matter to be set-
tled with expedition. 

The Committee are concerned to note that Gov-
ernment have not so far entered into any written 
agreement with the Governments of Maharashtra and 
Gujarat with regard to the sharing of power, although 
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such an agreement used to be there with the erstwhile 
composite State of Bombay to take power upto 80' 
per cent of the full load of the Tarapur Station. The 
Committee consider that the declared policy of the 
Government regarding sharing of power by both the 
States in equal measure and taking of power at 75 
per cent load factor, announced publicly which· 
according to the Department of Atomic Energy is· 
well understood by both the States is not a satis-
factory arrangement. In the light of experience 
regarding non-acceptance of rates worked out by the· 
Atomic Power authorities by bulk consumers and 
trouble about the management of the switchyard, the 
Committee consider that a firm agreement with the 
beneficiary States on the question of sharing of power, 
basic assured load, tariff rate, phased programme for 
erecting transmission lines, switchyard etc. should 
have been entered into before the Station had begun 
to flow commercial power. They recommend that 
steps should now be taken to enter into such an 
agreement with the concerned States without further 
loss of time. 

The Committee are also of the view that the 
Tarapur Project authorities should take oVer the 
management of the switchyard. The Central Gov-
ernment has invested hundreds of crores of rupees in 
all these power projects. With a view to ensure that 
the power which is produced therefrom is not allowed 
to go waste and that the Station runs as an economic 
unit, it is essential that the problems of production, 
transmission and distribution of power are properly 
sorted out in advance. 

The Committee need hardly point out the obvious 
lesson thet in the Atomic Power Stations, to be put up 
in future, the Department should ensure th3t there is a 
firm written agreement about the sharing of power. 
rates at which it is to be sold and the management of 
the switchyard. 

The Committee understand that Maharashtra 
being endowed with ample hydro power, the lakes 
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are likely to over-flow for a period of three to four 
months during monsoon. They are also given to 
understand that reloading of first batch of fuel will be 
needed in July, 1971 only. which means that there 
will be no need to reload fuel in the year 1970. 
Subsequent batches will be required annually from 
September, 1972. They have also been informed 
that usual period of fuelling and maintenance pro-
gramme is four to six weeks which the power gene-
ration economics takes into account 

The Committee trust that reloaOing of fuel and 
maintenance programme will be phased out in such 
a way that there will not only be no closure on 
account of lack of demand blh even the closure for 
maintenance programme will be for the minimum 
period. 

Since Tarapur Project is a base load Station and 
the earlier agreement with the erstwhile composite 
State of Bombay envisaged the utilisation of the 
Station upto 80 per cent of the full load of the 
Station instead of the present 75 per cent, the Com-
mittee hope that all necessary steps will be taken and 
alternatives found out to make the maximum use of 
the power maG'! available by the Station. 

The Committee note that the selling price of 
power per unit from Tarapur Atomic Power Project 
has been fixed at 5.61 paise per kwh. This price is 
stated to have been agreed to by both the bulk con-
sumers, viz., the Maharashtra and Gujarat Electricity 
Boards. It is presumed that the rate has been got 
with the Concurrence of the Central Electricity 
Authority as required by the Atomic Energy Act. 

The Committee would, however, like to be in-
formed of the exact cost of generation and the selling 
price of the power, as approved with the Concurrence 
of the Central Electricity Authority. 

The Committee are happy to be informed daat 
the Indian scientists and eagineers haw acquir~,J 
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sufficient expertise to operate and maintain Tarapur 
Atomic Power Station independently and that a.Jy a 
limited number of foreign experts for a miuimum 
period will be required to assist the Indian std. 

The Committee would also like to empbssiIe IIae 
need to exchange and rotate senior persons from 
Tarapur to Kalpakkam and other stations in order to 
profit from their experience and expert knowlcdle. 

The Committee note that for the settin& .. of 
RAPP-I Cabinet gave approval in August, 1962, but 
work at site picked up momentum towards the end of 
1964. Similarly. for RAPP-ll, the Cabinet ~ve 

approval in June, 1965 but work at the site com-
menced in April, 1967. They would like to observe 
that an unusually long time was taken by Govel1lJJleot 
in negotiating the agreemarts with the Cu"i~ .~ 
Authorities. 

The Committee also note that Governmeat's 
decision to go in for a natural uranium reactor for 
RAPP is in keeping with their objective to make .0 
of a technology which will enable the COUDtry to be 
self-reliant in the future nuclear power production 
programme based on the use of plutonium and tlto-
rium of which India has a larger reserve. 

The Committee cannot, however, resist the ia-
pression that the Department of Atomic Energy bas 
taken ad hoc decisions in the setting up of power 
projects. While, in case of Tarapur, attractiTe 
initial capital outlay was the main consideration and 
global tenders were called for, in the case of Rajas-
than it was not looked upon from the financial aagle 
and no global tenders were called for. They, how-
ever, hope that the expenditure involved in the setting 
up of the RAPP will be commensurate with the beat-
fits to be derived in the shape of economic gaia, .. -
reliance and technical experience . 

. _--------- ----_ .. ----- --------..------ ... -
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29. 3.11. The Committee are concemed to DOte that the 
original estimates of the total cost of· RAPP I and II 
have risen from Rs. 33.42 and 30 crores to Rs. 52.50. 
and 58.16 crores respectively and are further likely 
to be pushed up in view of the "delay in the comple-
tion of the project. They fear that the increased cost 
of this project is bound to affect ultimately the cost. 
of generation of power per unit. They would like 
to sound a note of warning that Government should· 
take concerted meas9,res to keep down the cost so 
that the Nuclear Power Project does not become an 
uneconomic proposition and the power generated can" 
compete with conventional sources in price level. 

30. 3.20. The Committee note that for RAPP I and n, the 
Department of Atomic Energy had initially placed 
orders with the Hindustan Steel Ltd., for certain flat 
products using quality carbon steel, but these orders 
had to be transferred to a firm abroad as the material 
forthcoming' from H.S.L. did not conform to the 
prescribed specifications. The Committee would like 
Government to look into the matter SO that the re-
quisite variety of steel for nuclear power statioDs 
could be supplied from indigenous sources, therehv 
achieving self-reliance and saving valuable foreign ex-
change. 

31. 3.21. The Committee further note that orders for" 
machinery and equipment placed on Heavy EIectri-
cals India Limited, Bhopal and Heavy Engineering, 
Ranchi had also not been fulfilled. They are dis-
tressed to learn that none of these public undertakings· 
were able to deliver the goods. 

32. 3.22. The Committee are convinced that to a CODIi-
derable extent the delay in the execution of the Pr0-
ject has been caused by lack of coordination amongst 
the various Ministries/Departments concerned which 
they deprecate. They consider that in important 
matters like these, close coordination and cooperation 
of all Departments concerned is absolutely Decessuy 
end recommend that proper procedures should be laid 
for expeditious despatch of work especially where 
several Departments /Ministries are concemed. 



1 2 

33. 3.26. 

34. 3.27. 

35. 3.31. 

36. 3.37. 

830 L.S.-U 

153 

3 

The Committee regret to note that the Rajastbllll 
Atomic Power Units I and IT which were originally 
scheduled to be commissioned in 1969 and 1970-71 
will now go into commercial operation by 1971 and 
1973. This would mean that while the gestation 
periOd in respect of Tarapur Atomic Power Project 
was five years, in the case of Rajasthan Atomic 
Power Projects Unit I and IT is seven years. 

The Committee have a feeling that Government 
were rather hasty in taking up the RAPP without 
proper assessment of the technological development 
and infra-structure of the industry inside the country 
and the requisite skiD and expertise in the p:uticuIar 
field obtaining even in Canada. As a consequence, the 
project has been oerayed for non-delivery of equip-
ment in time. Moreover, several changes had to be 
made -in the design Oi}ring the process of construction 
of the nuclear and Conventional portion of the pro-
ject. They consider that a poor country like India 
can ill afford to pay a heavy penalty to the tune of 
rupees six crores owing to the aforesaid reasons. 

The Committee are surprised to note the wide 
. variations in the esliInated cost of generation of 
power by RAPP as _ fJ.U:llished bY the Department of 
Atomic Energy from time to time. According to the 
Planning Commission the cost of generation of power 
in RAPP should be considerably higher. The Com-
mittee need ha:taly stress the desirability and import-
ance of working out the cost of generation of energy 
in advance as a. firm estimete in this regard has an 
important beanngilot only on the economics of the 
plants but also on the willingness of the consumer 
States to purchase it at reasonable rates. 

The Committee regret to note that no written 
agreement has so far be.en executed regarding the 
basic assured load, tariff rate, phased programme for 
erecting transmission lines, switchyard, etc. by the 
Atomic Energy Department with the Government of 
Rajasthan or the neighbouring States. They appre-
hend that in the absence of any written agreement 



- ... ,; -_.---

1 2 

31. 3.38. 

~8. 3.39. 

39. 3.46. 

40. 3.47. 

154 

----------_._-- --
3 

several complications might arise when the Atomic 
Plant is on stream. 

The Committee note that RAPP was set up with 
a vit:w to meet the future power requirements of 
Rajasthan and neighbouring States with a hope that 
there will be faster industrialisation in the region 
and that it will absorb the power generated there-
from in due course of time. The Committee also 
note that at present there is hardly any iofra--structure 
to absorb the power expected to be generated at 
maximum load factor. 

The Committee suggest that with a view to 
operate the Station at the optimum load factor, the 
following steps should be taken well in advance so 
that 9y the time JlOwer starts flowing from the 
Station, there is sufficient demand for the power and 
it works as an economic unit: 

(i) Reinforcement of the transmission and distri-
bution system; 

(li) Execution of fOTIIKlI agreements between 
RAPP and Rajasthan and other beneficiarv 
State Government re: utilisation of power, 
etc. 

(ill) Timely development of the industries like 
copper complex at Khetri, Zinc smelter 
and production of phosphorus at Udaipur 
and the setting up of other industries in 
and around leota. 

The Committee are constrained to observe that 
in spite of the realisation of urgency by Government in 
regard to the production of heavy water indigenously 
to meet the requirements of the two units of Rajasthan 
Atomic Power Project as also that of Madras Atomic 
Power Project, nothing substantial has been done in 
the matter so far. 

They regret to note that unduly long time was 
either taken by Government to sanction the proposal 
of the Department at. Atomic Energy to build a heavy 
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water plant or the Department itself has taken a long 
time to start the construction of the Heavy Water 
Plant at Kota. The Committee note with concern 
that Heavy Water Pilot Plant of the Bhabha Atomic 
Research Centre which was set up as early as in 1963 
to provide technical know-how for the large scale 
Kota Heavy Water Plant at Kota has failed in its 
objective and has been the prime factor contributing 
to the delay in the setting up of the Kota Plant. The 
Committee feel that with a view not only to conserve 
foreign exchange but also obviate "International 
Safeguards" which are imposed in obtaining heavy 
water from abroad, Government should lay down a 
reasonable target date by which the construction of 
heavy water plants are completed and production 
thereof started. 

41. 3.48. The Committee are not able to appreciate as to 
why excessive provisions for crores of rupees have 
been made for heavy water in the budget estimates 
from year to year when actually a fraction of the 
amount could be spent. They feel that lack of plan-
ning and development of technical know-how in this 
regard and failure on the part of Government to 
achieve tbe fixed targets within a scheduled time has 
led to this over-budgeting. 

42. 3.51. The Committee note that after the commissioning 
of the Units I and II of the Rajasthan Atomic Power 
Project, no foreign personnel will be required to 
operate or maintain the Station. 

43. 3.52. The Committee also note that the scientific and 
technical staff likely to be required for the operation 
and maintenance of the Rajasthan Project after the 
Station bas turned over will be 348 whereas in case 
of Tarapur, the number of persons is 249 only. The 
Committee consider that requirements of the staff for 
the Rajasthan Station may be examined with a view 
to keep it as low as possible to ensure that the Station 
is run as an economic unit. 
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44. 4.5. The Committee are glad to learn that in setting 
up the Madras Atomic Power Project, India for the 
first time will be having no foreign collaborator and 
that Indian scientists and engineers have acquired 
sufficient expertise and skill to undertake this task on. 
their own. 

45. 4.6. The Committee also note that a serious attempt 
has been made to build self-reliance for our future 
nuclear power production programme regarding the-
use of indigenous fuel and heav,y water, greater degree 
of indigenisation of equipment and machinery etc· 

46. 4.12. The Committee note that the probable date of 
completion of the Project has been re'ised thrice since 
it was taken in hand in 1965. From 1970-71, the 
date has now receded to 1973-74. Constant shifting 
of target dates indicates lack of realistic planning. 

47. 4.13. The Committee are glad t~ be informed that the 
valuable competence in nuclear power t&'bnology 
gained by Indian scientists and engineers 3t Tarapur 
and Kota will enable them to build the Kalpakkam 
Atomic Power Station on their own without any fore-
ign collaboration or financial aid. In fact. this is said 
to be the first nuclear power project which is being 
handled by Indians utilizing resources from within the 
country and with indigenous component to the extent 
of 80 per cent. A large number of agencies, namely, 
Ministries of Industrial Development and Company 
Affairs, Foreign Trade, Finance, D.G.S.&D., D.G.T.D.~ 
public undertakings like Heavy Electricals, Bhopal, 
Bharat Heavy Electrica1s, Hardwar and Hindustan 
Steel Ltd., and industries in the private sector are-
involved in this project and hence the timely comple-
tion of the project will depend on the coordination and 
cooperation of all the parties concerned. It is a 
challenging job calling for pooling of resources and 
the cooperative and concerted efforts of the various 
agencies. TIle Committee hope that Government 
will keep a constant watch on the progress of the 
projects with a view to ensure that all hurdles anet 
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bottlenecks in the way of its smooth execution are 
sorted out and possible delays eliminated. 

The Committee note with concern the big 
difference in the figures regarding capital outlay of 
the Project 'as given to the Lok Sabha in 1967 and 
as ftIrJilimed to them. The Committee feel that 
unless concerted and speedy action is taken to com-
plete the project by the scheduled date, the estimated 
capital cost is further likely to go up with the passage 
of me. 

The Committee regret to note the wide gap in 
the budget estimates and the actuals. During the 
years 1965-66 to 1969 (upto 1 September, 1969) 
while budgetary provisions had 'been m:ade for a sum 
of Rs. 11.42 crores, the actual amount spent was to 
the extent of Rs. 3.64 crores only. The Committee 
hope that Government would in future frame a more 
realistic budget estimates as far as possible having 
regard to the various factors likely to affect the pro-
gress of the project. 

The Committee are concerned to note that the 
Department of Atomic Energy has not been able to 
work out so far a finn estimate of the cost of genera-
tion of power. They hope that the cost of genera-
tion of power will be worked out on a realistic basis 
at an early date so that the consumers know what 
they will be expected to pay for the electricity flow-
ing out of the Kalpakkam Atomic PoWt;!r Project. 

The Committee understand that in and around 
Madras there will not be much demand for nuc1e3r 
power during the monsoon season on account of 
over-flowing of reservairs in that Region. In this 
respect, Kalpakkam and Tarapur stand on the same 
footing. The Committee also undl:rstand that in 
Madras there are. two monsoons and the usual period 
which the power generation economics takes into 
account is 4 to 6 weeks only. The Committee trust 
that maintenance programme of the Station will be 
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properly phased out and an other necessary steps-
taken by Government to ensure that there is no 
closure of the Station on account of lack of dem3nd 
end alternatives found out to make the maximum 
use of the power made available from the Kalpakkam. 

The Committee feel that the Madras Atomic 
Power Project is beset willh a number of problems, 
which must be attended to right now tather than 
kept pending till the power begins to flow from the 
Station. In the. first place, no written agreement has 
been entered into as to the rate at which the power-
will be purchased by the Tamil Nadu Government. 
Secondly, there is an urgent need to work out the.: 
economics of running the station at high base-Ioad-
factor. The problem has assumed seriousness because 
the State Government has not entered into any written 
agreement about the assured base-load at which they 
will take the power. Running the Kalpakkam 
Station at a maximum base-load factor may pose a 
problem and in the long run it may not run at opti-
mum load. Thirdly, the neighbouring States of 
Andhra Pradesh and Mysore want to have a s~are in' 
the power from Kalpakkam 'as according to them the" 
project has been constructed out of the finance<; of 
the Central Government. It is, therefore, desirable 
that a firm settlement amongst the claimants is reach-
ed in the matter. The Committee are of the opinion 
that there is need to lay down a definite policy by the 
Government about the sharing of benefits by States in 
respect of those projects which have been constructed' 
from the finances of the Central Government. 

The Committee apprehend that failure to find" 
an early solution to the problems may lead to a 
situation which may have serious repercussions. The 
Committee trust that a satisfactory solution will be 
found to various problems mentioned above without 
further loss of time. 

The Committee hope that the strength of the-
Rtatl, both e~eerin~, scientific and technical and 
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others has been assessed keeping in view the actual 
:requirements of the Project and that Administration 
will ensure that there is no over-staffing right from 
the very beginning. 

The Committee suggest that Government may 
examine whether it would be desirable to keep a 
,separate pools of erection and construction staff and 
staff required for normal operation and maintenance 
.of the Project so that when the work is over expen-
diture on the former category of staff would not 
automatically become part of the operational staff 
thus burdening the undertaking with over-staffing and 
making it uneconomical. 

The Committee are not convinced by the justi-
fication .given for the existence of a separate Depart-
ment of Atomic Energy when the Atomic Ener!W 
Commission itself has been vested with the adminis-
trative and financial powers of the Governm,ent of 
India, besides being responsible for formulating the 
policy of the Department of Atomic Energy, prepara-
tion of the budget of the Department and getting it 
a.pproved by Government, and implementing the 
Government's policy in all matters concerning atomic 
energy. The Committee consider that the two bodies, 
which cover the same' field and yet have separate 
secretariats, should have a clear-cut demarcation of 
duties and functions so as to avoid duplication and 
overlapping. 

The Committee note that the activities of the 
Cpmmission in the field of atomic energy are fast 
expanding and now include not only research and 
development of peaceful uses of atomic energy but 
also training of scientists, survey and prospecting for 
and mining of rare earths, running of industrial enter-
prises e.g. Indian Rare Earths Ltd., Electronic 
Corporation of India Ltd., setting up of atomic power 
plants, generation of atomic power and its sale etc. 
Besides, the area of Commission's activities, include 
fields Which appear only remotely connected \\ith its 

.... _ ... ----------------------
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own field e.g. space research. The Committee consi-
der that it is hardly possible for the Commission, as 
at present constituted, to Jay down policies and 
programmes in all these fields as a.lso to supervise the 
administration of the programmes. In view of the 
fact that the Commission consists of, besides the 
Chairman, only four part-time Members, it is inevi-
table that all the work of the Commission should 
devolve on the Chairman of the Commission. The 
Committee feel that this arrangement does not yield 
the desired results and recommend that Government 
should rationa.lise the functions of the Commission and 
suitably recognise its composition with a view to 
include a few whole-time functional Members. 

The Committee note that as at present constituted 
the Commission has a preponderance of non-scientist 
members. They consider \that ~ Commission as 
the policy making body at the highest level should 
also include a few eminent independent scientists 
either on a full-time or part-time basis so as to induct 
more expertise in the Commission and make it more 
broad-based and useful. The Committee have no 
doubt, that such a step would be generally beneficial 
and would lead to better programming and appraisal 
of research and development work in the field of 
atomic energy. 

The Committee also note that the same persons 
have been continuing as Members of the Commission 
year after iyear. They need hardly stress the desira-
bility and advantage of inducting fresh experienced 
persons as members of the Commission from time to 
time. 

The Committee feel that the present arrangement 
is not conducive to proper financial control over an 
organisation which has an annual estimated budget of 
the order of Rs. 93 crores during the current financial 
year. They are of the opinion that there is need for 
a whole-time Member for Fmance in the Atomic 
Energy Commission. In this connection, the Com-
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mittee would like to draw the attention of Govern-
ment to their . recommendation re reorganisation of 
the Commission made earlier in this Chapter. 

While conceding that both the Rajasthan and 
Madras Power Projects being in the development stage 
it would be advantagious to have a few common 
Members in the two Boards the Committee feel that 
the very idea of having separate Boards for manage-
ment is defeated when the Boards have COJIUD()n 
membership to the extent of four out of a total of 
five members in position. They accordingly recom-
mend that the two Boards should be reconstituted 
with the Project Head as one of the Members. 

The Committee hope that the constitution of Pow-
er Projects Engineering DivisiOn in Atomic Energy 
Department for undertaking the responsibility for the 
establishment of atomic power projects will lead to 
better coordination and economy and ensure better 
pooling of resources and expe1"llise and experience. 
They have 00 doubt, that experienced engineers and 
scientists will be rotated among the three Power Pro-
jects according to the needs of the situation. 

The Committee note that a separate Atomic 
Energy Authority as a constituent unit of the Atomic 
Energy Department is soon going to be set up lor 
managing the unclear power plants in the country 
after the construction work was over. They hope 
that the prQpOsed Authority will be a forward looking 
body able to run the Power Plants efficiently and 
economically. 

The Committee suggest that Government should 
review the position regarding the continuance of 
Liaison Offices in Omada and France on a regular 
basis after the expiry of the present sanction. 

The Committee note that the training programme 
conducted by the Bhabha Atomic Research Centre 
has proved satisfactony and adequately meets the 
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present manpower requirements of the Atomic Energy 
Department. The Committee are, however inform-
ed that there are not sufficient men to meet the likely 
needs for future atomic power programme. They 
feel that training programme need to be broad-based 
and with that end in view, fundamentals of the nuclear 
physics, its theory and practice, should be taught in 
universities as part of B.Sc. (Hons.) and M.Sc. 
courses and nuclear technology and engineering showd 
form part of engineering degree course. The best 
students amongst them should be selected and given 
traininc at Bhabha Atomic Research Centre. 

The Committee also feel that the Atomic Energy 
Department should establish closer liaison with. 
institutions of advanced learning like the MATSCI-
ENCE, Madras, Indian Institute of Science, Bangaiore; 
and certain universities which have been selected as· 
centres for research and advanced studies in science,. 
with a view to make use of the scientifio personnel 
coming out of these institutes. They are further of 
the opinion that it will be desirable to associate lead-
ing scientists with the training programme. 

The Committee trust that the Atomic Energy 
Department periodically review their manpower 
requi.r:ements so that they recruit and impart training 
to only such number of engineers and scientists as 
can be usefully and p~ employed and not 
become redundant after some time. 

The Committee feel that Government have taken. 
a long time in commencing the work on Nuclear Fuel 
Complex although the decision to set it up was taken 
as far back as in 1966. They are constrained to 
observe that lack of proper project planning and 
scheduling and lack of coordination amongst the 
various Ministries/Departments cOncerned have been· 
the main factors responsible for delay in the com-
mencement of the work on this Complex. 
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The Committee hope that the Government would 
now take all necessary steps to ensure that the Com-
plex is completed according to schedule to meet the 
requirements of fuel for three Atomic Power Projects. 
and to avoid dependence on foreign resources and to 
save the much needed foreign exchange. 

The Committee no~ that in appointing Mis. 
M. N. Dastur and Co., the Departmen'f did not call 
for any tenders. According to them, they made an 
ad hoc selection "on the basis of the adequacy of 
experience in handling similar projects". From the 
sketchy information furnished to the Committee in 
January, 1970, they are not in a position to comment 
on the justification of the terms and conditions of the 
agreement entered into with the consultants, and 
whether the progress so far made is according to the 
schedule. 

From the preliminary report of the Working 
Group set up by the Department of Atomic Energy 
in 1967 on the Nuclear-Powered Agro-Industrial 
Complexes, it is evident that the Agro-Industriar 
Complexes envisaged in the study in Kutch-Saurashtra 
area and Indo-Gangetic plains are oosed on the 
following assumptions :-

(i) Setting up of nuclear power projects of 
about 1000-1200 MW capacity in these 
two areas. 

(ii) Availability of power at rates of two paise 
per KW for fertilizers and 2.6 paise per 
KW for Aluminium. 

(iii) Raising of resources to the tune of Rs. 1,030' 
crores in a period of 5 to 10 years. 

The scheme would appear to be hypothetical as 
it is based on assumptions which are unfounded. The 
Committee, therefore, consider that the question of 
setting up Nuclear-Powered Agro·:"Industrial Comp-
lexes is not at present feasible in the context of the 
pre~nt progress made in the field of nuclear power 
development and doe to lack of resources. 
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The Committee note that India is contributing as 
much_as 15.54 lakhs of rupees annually to the Inter-
national Atomic Energy Agency. They trust that our 
association with International Atomic &ergy Agency 
is fruitful and commensurate with the expenditure 
involved. 

The Committee understand that the Chairman, 
Atomic Energy Commission, is reqiiUed to go abroad 
to participate in important activities of the Interna-
tional Atomic Energy Agency and attend conferences 
and seminars organised by that Agency and the 
U.N. Organisation regarding peaceful uses of Atomic 
Energy. As the Chaii"man. Atomic Energy Commis-
sion, is also Secretary of the Department of Atomic 
Energy he has under his administrative control a large 
number of Research Centres and Institutes, Depart-
mental Undertakings and Atomic Power Stations, a 
large number of complicated problems are bound to 
arise necessitating his decision and personal guidance. 

The Committee feel that in view of the fast deve-
lnping activities of the Department in several direc-
tions simultaneously, the whole time presence and 
attention of the Ch'airrnan will become. imperative. 
They, therefore, sugge<>t that INs visits abroad should 
be confined to the absolute minimum requirements. 

The Committee note that the cost of power 
generation from conventional sources i.e. thermal 
and hydro and from the three Atomic Power 
Stations at Tarapur, Kota and Kalpakkam has been 
variously estimated by the Planning Commission, 
Ministry of Irrigation and Power and the Atomic 
Energy Department. They feel that with the pr·;!sent 
constraint on our financial resources tbere is need 
that the choice between nuclear, hydro and there-
mal Power production should be made after a studv 
of their relative economics both shon term as wen 
as long term. This is possible only after it is known 
what the cost of generation of power would be from 
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75. 6.48. 

76. 6.49. 

each of the systems. The Committee note that the-
Ministry of Irrigation 'and Power has already consti-
tuted a High Power Committee of Experts inter alia ' 
"to review the economics of power generation from 
~erent sources-hydro, thermal and nuc1ear-
under prevailing conditions and expected future 
trends to indicate the factors which must prevail in 
the choice of schemes for expansion of generation 
and supply in each region of the country in future". 

The Committee would like that the above expert 
body also goes into the cost structure of the Atomic 
Power Plants at Tarapure. Kota and Kalpakkam 
with a view to determine the unit cost of generation 
of power from each one of them. The(y trust that 
the expert Committee would be submitting its Report 
at an early date and that Government would no 
doubt keep its recommendations in view while decid-
ing the programme for nuclear power stations. 

The Committee note that Government are aware-
of the need to look afresh in the matter of selection 
of sites for nuclear power stations apart from sites. 
recommended in the Report of the Hayath Com-
mittee submitted in January-February, 1962. 
More than 8 years have now elapsed and Govern-
ment have since acquired experience in bwilding-
Atomic Power Stations. The Committee hope that 
iu addition to the teo!mical considerations which 
govern the setting up of a nuclear power station due 
notice will be taken of the following points :-

(i) Need for a rational policy in the national 
interest so that po\\\!r generated reaches 
the areas of demand. 

(ii) Need flor rationalisation and strengthening 
of grids and continuous research to reduce 
loss in transmission over long distance. 

They would also recommend that if atomic power 
is to be subsidized in the national interest, this. 
should be done with the priOr approval of Parlia-
ment. 
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Analysis of recommendations/conclusions contained in the Report 

I. CLASSIFICATION OF RECOMMENDATIONS 

A. Recommendations for improving the organisation and working: 
Serial Nos. 24, 55, 56, 57, 58, 59, 60, 61, 62. 

B. Recommendations for effecting econo~: 
Serial Nos. 20, 50, 51, 54, 63, 66, 72. 

C. Miscellaneous Recommendations: 

Serial Nos. I, 2, 3, 4, 5, 6, 7, 8, 9, 10, II, 12, 13, 14, 15, 
.6, 17, :8, 19, 2 , 22, ~3, 25, 26, 27, 28, 29, 30, 
3 1, 33, 33, 34, 35, 36, 37, 38, 39, 40, 4 1, 42 , 43, 
44, 45, 46, 47, 48, 4-)' 52, 53, 64, 65, 67, 68, 69, 
70, 71, 73, 74, 70. 

II. Analysis Of the Recommendations Directed Towards Economy 

Sl. S. Nos. as per 
No. Summary of Particular 

I 

1. 

2_ 

3_ 

Recorrun :ndati.Jr s 
(Appendix VIII' 

20 

50 

54 

3 

Re-Ioading of fuel and maintenance programme 
for Tarapur Power Station should be phased out in 
such a way that there will not only be no closure 
on account of lack of demand but even the closure 
for maintenance programme will be for the minimum 
period. 

Re-Ioading of fuel and maintenance programme 
for Kalpakkam Power Station should be phased out 
in such a way that there will not only be no closure 
on account of lack of demand but even the closure 
for maintenance programme will be for the minimum 
period. 

Need to examine whether it would be desirable to 
keep -a separate pool of erection and construction 
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staff and staff required for normal operation and 
maintenance of the Project so that when the work is 
over expenditure on the former category of staff 
would not automatically become part of the opera-
tional staff. 

Position regarding the continuance of liaison offices 
in Canada and France need to be reviewed. 

The Committee suggest that CDairman, Atomic 
Energy Commission's viSiits abroad should be con-
fined to the absolute. minimum requirements . 

. -_ .... _------_._---------



Sl. 
No. 

Name of Agent 

DELHI 

Z4. Jain Book Agency, Con-
naught Place, New Ddhi. 

25. Sat Narain & SODS, 3141, 
Mohd. Ali Bazar, Mori 
Gate, Delhi. 

26. Atma Ram & Sons, Kash-
mere Gate, Delhi-6. 

27. J.M. Jaina & BrotherR, 
Morl Gate, Delhi. 

28. The Central News Agency, 
z3/90, Connaught Place, 
New Delhi. 

29. The English Book Store, 
7-L .• Connaught .. Circus, 
New Delhi. 

30. Lakshmi Book Store, 42, 
Municipal Market, J anpath, 

New Delhi. 

31. Bahree Brothers, 188, Laj-
patrai Market, Delhi-6. 

3Z. J ayana Book Depot, Chap-
parwala Kuan, Karol Bagh, 
New DeIhi . 

Agency Sl. Name of Agent 
No. No. 

33. Oxford Book & Stationery 
Company, Scindia House, 

I I Connaught Place, New 
Delhi-I. 

3 34· People's Publishing House, 
Rani Jhansi Road, New 
Delhi. 

35. The United Book Agency, 
9 48, Amrlt Kaur Market, 

Pahar Ganj, New Delhi. 

II 36. Hind Book House, 82, 
Janpath, New Delhi. 

15 37· Bookwell, 4, Sant Naran-
karl Colony, Kingsway 
Camp, Delhi-9. 

ZO 

27 

66 

MANIPUR 

:l8. Shri N. Chaoba Singh, 
News Agent, Ramlal Paul 
High School Annexe, 
ImphaI. 

AGENTS IN FOREIGN 
COUNTRIES 

'39. The Secretary, Establish-
ment Department, The 
Hi!;h Commission of India, 
India House, Aldwych, 
LONDON, W.C.-2. 

. -_ .... - ... _._---------------------
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88 

95 

77 

59 
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