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INTRODUCTION 

I, the Chairman of Estimates Committee having been authorised by the 
Committee to submit the Report on their behalf, prescnt this Eighty-Second 
'Report on the, Department of Atomic Energy-Generation of Electricity. 

2, The Committee took evidence of the representatives of the Depart-
'ment of Atomic Energy on 3rd and 4th, January, 1984. The ~ommittee 
wish to express their thanks to the officers of the Department for placina 
before them the material and information which they desired in connection 
with, the examination of the subject and living evidence before' the 
Committee, 

3. The Report was considered and adopted by" the Committee on 16 
April; 1984. 

4. For "facility of reference and convenience, recommendations and 
observations of the Committee have been printed in thick type in the body 
or the Report and have also been reproduced in & consolidated form in the 
Appendix to the Repon. 

NBW DELHI; 
April 24. 1984 
Yalsakha 4. 1906 (8) 

(v) 

BANSI LAL, 
Chairman, 

Estlmatel Committee. 



CHAPTER I 

DEVELOPMENT OF NUCLEAR POWER 

A. Formulation of Nationa.' Policy 

I 
J.l The Indian Atomic Energy Programme wa~ .lauDched mainly to 

I;" 

supplement the limited c(\nvantional energy resources to meet the. 'long 
term power needs of the country and to. utilise nuclear techniques in 
agriculture, industry, medicine and other areas. ,The Atomic ~Dergy 
Commission was constituted in I ~48 as the poticy making body &f the 

. . .' ... r. 
Government. of India for the development 8nd utihsation of atomic 
energy. The Atomic E11ergy Establishment wa'l set up at Trombay in 1951 • 
(renamed a~ the Bhabha Atomic Research Cc:ntre) for carrying out research 
in basic scien,oes: to develop nuclear technologies based ODiaGli+n0al 
resources and demonstrate theirecouomic viability .. Tbe productiiDu 01 
nuolear fuels and control instrumen'ts, reactor CO'D)ponents; ;plaqt ·a~ 
machinery, research equipment and high purity metals and· m4t~rial1 
required for the atomic energy programme is undertaken either under "the 
aegis of the Department of A tomic Energy or by thc iD4usl~f with 
technical assistllnce from· the Departmcnt. 

4: 
1.2 Section 22 tl) (a) of the Atomic Energy Act, 1962 (33 of1962) 

., " J I 

had stipuJated that;-

:I 
"Notwithstanding 1lnything contained in the Electricity (Supplyl'. Act, 
1948, the Central Govern.ment shall have authority.- . 

(a) to develop a sound and adequate national policy in ·reglira to 
atonUc power, to coordinate such .,policy with the. Ce'nttal 
Electricity Authority and the State Electncity Hoards cohstith. 
ted under secti~ns 3 and 5 respectively of the, Act and F other 
simiJar statlJtory corporatio.ns conc.erned whb the control and 
utilisation qf olher power resourc.es. to illWlern~nt)c~emes 
for the generation \)f electricity in pursuance· of iucb~lic)' 
and.to oper~te.atornic power stations in the manner dete(4riined 
by it in consultadon with the Boards or Corporations· ~oDcer. 

, 
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ged, with whom it shall enter- into agreement regarding the 
supply of electricity so produced." 

1.3 The Committee wanted to know whether a sound and adequate 
National Policy on Atomic Energy as contemplated in the ~t had been 
formulated and placed before Parliament, Secrt'tary Department of Atomic 
Eners), stated in evidence :-

"The atomic energy policy is generated by the Department of Atomic 
Energy and pl~ced before the Cabinet !lnd the fulfilment of the policies 
aad the general nature of the policies are discussed in Parliament. 
This is the connection we bave ~ot with respect to Parliament. We 
alao explain our policies in the consultative committee meetings and 
tbe performance budget." 

1.4 The Committee enquired whether the Depaltment of Atomic 
Ener., wat shy of placing the National policy before. Parliament and d·id 
Dot want to take Parliament into confidence because of the failure of the 
Department in th~ field of Atomic Energy Programme. The Secretary, 
Department of Atomic Energy pleaded that ;-

Ul would not agree to that. Our development in the field of atomic 
eaergy is a great success. Because of the politic31 implications, every 
eI1ler country has become very concious; they do not want India to 
_orne a nuclear power, and they have tried their best to stop us 
from progressing in this field, but in spite of all this, we have gone 
.ad tremendously. We have got our Madras Reactor going on, 
Madras II will also be commissioned in 1985. Under these circumst-
aaces, it would be a tremendous pessimism, if we call it a failure." 

.. 1.5 On tbe qUl'stion of keeping the Parliament informed the witness 
nbmiUed that:-

"As regards keeping the Parliament informed about our activities, the 
convention has been tbat we submit all the information through 
qaestioDs in Parliament, and the Performance Budget goes into eyery 
dttall. In fact, I would feel unhanpy if the Parliament does not know 
all that we are doing. I would be bappy if the system is changed." 

J.' Seftloa II (1) (a) or the Atomic: Eaergy Att 1962 (33 or 1962) ha. 
fe'" Powen ia the VDioa Go,erament "to develop a sound aad adequate 
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National Polity hllea-rd to Atomic Power." The Commi.ttee reeommeud 
tbat GOYernment shollid formulaet a comprebensi'fe aDd soud National Poll· 
cyon Atomic. Power and place it before ParliameDt. ,;, 

B. Pro'Iramme for development of Nuclear Power 

1.7 The Department of Atomic Energy has reported that in tbe world 
as a whole nuclear power accounted for 9 per cent of all world electricity. 
The correspondirtg figure for India is 2.5% (approx). As against this, the 
share of electricity surplied by nuclear power in other countries in 1981 WaS 
France (37.7%), Finland (35.7%), Sweden (35.3%)t Switzerland (28.1%>, 
Belgium (25.3%), Bufgaria (24.7%), lapan (11.3%), Germany (Fed. Rep) 
(14.6%) UK (12.7%) USA (t 1.9°~·). Cana(ia (10.0%). Pakistan (S.S%), etc. 

1.8 Though the Atomic Energy Commis~ion had in ]968 envisaged 
commissioning of 2700 MW of unclear power capacity by 1980, so far a 
total capacity of 860 MW (j.e. 420 MW at Tarapur Atomic Power Station 
and 440 at Rajasthan Atomic Power Station) has been established indicatina 
1\ shortfall of as much as 68 per cent. 

1.9 The Department 0 Atomi\,; Enelgy intimated, in a note, that 
"keeping in. view the limited industrial infrastructure capable .of 'supporting 
the nuclear programme and the restrictive practices in . international trad~ 

in nuclear materials, the programme envisaged in 1968 had to be reassessed. 
It is turrently proposed to build a series of PHWRs of 235 MWs units 
also to be followed by those of 500 MW units size in a phased manner, so 
as to achieve an in'talled capacity of 10.000 MWs by 2000 A.D. In the 
.current Plan period, provision exists for commencing work on six Reac-
tors. These Reactors would be of the standardised Narora type. 

1.10 The Committee wanted to know the relative economics of 
Duclear power generation viz-a-viz generation of Hydro and thermal power. 
In reply, the Secretary, Department of Atomic Energy revealed :-

"The fuel cost in respect of nuclear energy is very' small although' 
capital cost is. 25 per cent more." 

1.11 The Committee referred to the assenment ~ade by late Dr. 
Bhabha that 70 per cent of energy requirements could be met by nuclear 
power and enquired by what time that tar,et would be met. In reply, the 
w itaess said: 
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'~We tlrink that atleastby the end of the century,"IO per cent of 
our. power should come from nuclear. We are planning for 
10.000 MW by the eDd of the century. :W~ will go in for 500 MW 
units. We should be starting construction of first 500MW unit 
by 1987 and finishing by 1996. We will produ~e substantial' 
quantities of plutonium, which we want to put into the breeder 
system. I believe that our problems regarding powe·r would be 
solved with the breeder system. 70 per cent of our(tota1 energy 
at some stage in the next century would be met ~y the nuclear. 

1.12 Asked wbat were the "restricUve practices" in international 
trade wbich had caused a set back to our nuclear power programme, the 
witneN explained: . 

"The biggest problem which has forced us to develop our own 
prOgramme is the restrictive practice which has become most 
unfriendly and un international. Previously they started restricting 
on heavy water .. Now they' a~e applying to anything. Typical 
example is that of nuts and bolts." 

1.13 ,Asked what steps are proposed to be taken to im'prove the indu-
strial infra-structure so that it is capable of supporting the cou~try's nuclear 
progra~me, the 'representative of the Depintment of Atomic Energy explai-
ned that:-

"We ·have. in a number of instances, given development contracts 
to public sector organisations like BHEL and even to. small and 
medium private organisations. We give them development cou-
t~acts to provide a prototype and once it is acceptable then we ask 
them to take up production. In some instances. the industries are 
paid money which we recover in subsequent orders over a period 
of time. We have t'ried to locate the weaknesses and inadequacies 
aad make good these.C8ses. As a result of this, delays take place 
in many of theSe. One of the. problems that manufacturers 
face in India is about quality of items bought from other bartic8 . 

. But quaiity is not appropriate. 

Secondly, many of our manufactulers face critical input short~ge8 
like power.'A large furnace in Trichinopoly coulB not be charged 
'at all for war'lt or coal for two months. Sometimes we bave 
Ihortages of exygen and argon gas. We are constantly trying to 
overcome tbese deficiencies by keepiD& some buffer stocks with "'I. 
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But one of the problems which we have to encounter is the weak-
ness in the general infrastructure in the country. We would not 
say that because of that We are not going ahead." 

1.14 Considering' the infrastructural constraints, the Committee de-
sired to know if the 'Depa rtment was hopeful of achieving the target cif 
10.000 MW by 2000 AD. In reply, the representative assured :-

"We think with the. resources ava lable, the infrastructure build 
up, notwithstanding some limitation, that we are at a stage where 
we are poised for a growth. Now we are speeding up the pro-
grllmme. The Department is quite. confident of taking up this 
prosrainme of 235 MWs followed by .500 MW. We have stand-
ardised all the Narora 'type reactors. Of course. the confidence 
is based on We fact that Madras Station is working w,ell. When 
this reactor is working very well. the next action that we have to 
take is that the industry must be ready to make the components 
for it; and we are meeting all the indusrrialists to discuss how these 
things can be done quickly." 

1.15 Tbe Committee.understand that nearly 9% of an World electricity 
Is being. generated from nuclear Power. The ~orrespondlng figure for India is 
2.5.'10 only. As against ,tbis, the share of electricity generated from nuclear 
power in otlwr'lCountrles in 19a1 was about 37.7'%, in France, 35,7(./~. in Fin-
.aad. 3S.3'~;, in Sweden, 28.1% in Switzerland, 25.3% in Belgium. 24.7% t. 
Bulaaria. 17.3% in Japan, 14.6% in Federal RepubUc of Germany, 12.7% in 
U. K., 1l.9% in U.S.A., 10.0'~,;, in Canada and 5:5";" in Pakistan. Evea 
tbougb India Is produCing 30 times more nudear· power than Pakistan, in 
terms of percentage,electricity generated from nuclear power in India is leM 
than half of that of Pakistan. In tbis connection, the Committee wish to re-
call tba.t late Dr. Bhabha had claimed that 70% of 811ergy requirements of 
India could be met by Atomic Energy. Although capita cost of Duclear power 
plants is estimated to be 25% more tban Tbermlll Plants, the o,erall COlt In 
respect of nuclear energy is quite leSs. In ,jew of tbi.tbe Committee see no 
re880n "hy Ilidia should not tap the ato~jc energy soun~e for generatinl 
electricity in a big way to meet tbe evergrowinl ~,:,er needs of the country. 

"L·-
1.16 Tne Committee find, that tbough the Atomic Energy Commission 

badin 1968 envisaged c:ommissloning of 2.70 MW of nuclear power capacity 
by tbe. end 'of 1980, so far only a total capacity or' 860 MW (i. e. 420 MO at 
TarapurAtomic Power Station and 420, MW at Rajastban Atomic Power 
Station) bas been establisbed indicating a shotfall of as mnch as 68%. 
According to the· Department of Atomic Eaergy. ttiis ibcirtfall had ben 
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dDe to two constrainuts, \'iz. limited industrial infrastructure capable of 
supporting the nuclcar programme and the rellitridife pradieu in intern.-· 
lional trade tn nuclear materials. The Department has assured tbe Committee 
that. on a reasseS-liment of the program ne, they bale no" ~ct. target of 
generating 10000 MW of nuclear power (i. e. 10 per cent of power from an 
sourc.es) by the tum of the century. The Committee hope and trust that the 
Department would make concerted efforts to achieve tbis target. 

117 Tbe Secretary, Department of Atomic Energy informed tbe Co~mi. 
ttee in evidence. that countries with whom India had entered into an agree-
ment for supply of enriched uranium bad not only failed to ensure uninterrop-

. ted supply of that material b~t lrad started pla~ing restrictions on supply of 
beuy water and spare parts for Tarapur Atomic Power ph'nt. The Commi-
ttee could well imagine the extent to whicb all this inbibits our progress tD-
ward!! enlarging n!lclear power generation for CODstructin purposes. N~fer­

tbeless they bope tbat Government would take suitable steps to get o\'er tbe 
lituation. It is needless to say tbat it would be prudent to dlfersifyour sour-
ces of supply to afoid dependence on one source. 

C. Institutional Frame Work 

1.18 It is stated that the design. construction and operation of the 
nuclear power stations is administered by a Central Board of Management 
headed by Director. Power Projects Engineering Di vision .and J 3, other 
members'though the primary responsibility therefor i,s th:lt of Power Pro-
jects Engineering Divjsion (PPED) of the Oepal tment of Atomic Energy. 
Besides. Government have recently set up an' Atomic Energy Regulatory 
Board. 

1.19 TIte C,Qm!htttee wanted to know if there was over-lapping of 
functions and·rnpons;bilities between the Cl'ntral Board of Management 
and PPED and if SQ, was it not high time thnt the functions of design and 
construction of the 'Atomic Power Plants should be separated from their 
operation and tberesbould be a separate ~ency to operate the plants on 
commercial lines. hI 'reply, the Secretary, Department of Atomic fnergy 
stated in evide1lce that:-

"Since I took over as ChairJ1lJn a few months ~iO. we are plann. 
'Ina a total re-organisation of Ihe system to make it ~ore' effici-
ent. Firstly. the Board df Management for power projects ~. 

~baire" b)' the Director, PFED, <:nd not the Secr.etary. A'7 
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Chairman, I have c~eated two apex Committees. ODe for power 
and another for research and development to integrate the activi-
ties to both. So. the question of overlapping functions do not 
come, there! is integr'ation of functions~ 

With respect to design and construction, PFED is making propos-
als for changes. He will have a Director only for' construction. 
as suggested here. and a Director only for maintenance and opera-
tion. Another important unit of it will be design, wbich will 
have a Study Group. It has to look forw8td to the future des!gn 
of new reactors .. In other words, while we certainly agree tbat 
this should be brought" about. we are making arrangements within 

• the system. • 

1.20 Asked what functions have been IIssigned to the Atomic EnerlY 
Regulatory Board. the witness said :-

"This work has been looked after by the Safety Review Committee, 
which comts under "he Department of Atomic Energy now. They 
were doing all the job. Since we want to separate the user from tbe 
regulator. as a new system the Regulatory· Board has been 

. appointed. Tbe same people are not looking after it, other people 
looking after. it. The specific reason for this is that tbe safet, 

• IIspect is not looked after by ourselves but by a third party so tbat 
tbey are very objective in ensumry tbat we do not overlook tbo 
radiation hazard or safety considerations. 

This Board has come into force. The Chairman has taken over 
on the 2nd laDuary. The other members ar~ also decided upon. 
They would-be meeting one of these days. Tbe .Chairman of tbe 
Board is Dr. Dey. who was the Dilcctor of the IndiaD 
Institute of Technology. Bombay. Another person is Prof. E. C. 
Sparrow of Tata Consultants, \-hen, Shri Mekone or the Safety 
Review Committee of the Atomic Energy Commission; tlien Dr. 
Gupta, Head of the Radiology Division of the Post-Graduate 
Institute at Chandigarh. All are outside people except Sbri 
Mekone. Shri P. N. Krishnamurthy. who was dealing with 
radiology matters in Trombay. will be the fulltime Member-
Secretary of the Board." 

1.21 UDder the Atomic ~nerg)t Act. the Department of Atomic EflCrJJ 
i. required to coordinate its policy on Atomic Energy with tbe Central 
Electricity Authority and tbe State Electri~ty Boards and similar Statutory 
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Corporations. to implement schemes for the generation of etech'icity and 
to operate atomic power stations' in commltation with the Boards Or Corpo· 
r'ations concerned: Asked how was this coordination' being done at pre<ent, 
the representative of the Deparment stated in ~vidence:'--

"We have good coordination with th~ Central EI~ctricity Authority 
and al,so with the Ministry of Energy (DepU of Power). At 
preseJlt in the Site' Selection C mmittee of the department of ' 
I?nergy. we have Member (Planning), CEA as the MemJ?en then 
tbere is Director of the Power Proj<"cts that is, myself who is a 
Member of the Westl"rn, Northern and Southern Regio,nal Electri-

• • ' • ,I 

city Boards. Then, I am a Men.ber of the Working q~ouP on 
Power Planning which was set up under the Chairmanship of the 

'Secretary, Derartmcnt of Power. On tariff. the Memtier from 
CE'A pl,ays an important role. So we do not believe that we have-
faced any problem in respt:ct of coordination with the CEA and 
we think that the present ~y~tems arc good." 

1.22 The Commiuee expressed concern that the coordination between 
Atomic Energy Departmeut and the State Electri'cilY Boards was very weak 
and, it;bad resulted in a number of constraints which had realiy complicated 
the p~oblem. Sharing the conc~rn. the Secretary stated :-

"What you say is ,parlially true, But then our OW'I State Electricity 
Boards in between one State and another l.hey behave as though 
they belong to two different countr.ies," 

1.23 The Committee find th"llt at present the designing, construction and 
operation ortbe nuclear power statiolis intbe country It being administered 
lIy aCeatrill Board or Management; though the primary responsibility there-
Of eonta.. &0 lie tbat of the 'Power Projects Engineering Division of the De-
,.rt.at of AtoDifC::Energy. Recently Government halie set up an atomic 
,EMtkf'Rfgolatory Board, llnder the Atomic Energy Act, the Department 
of Atomic Energy is required to coordinate its policy on Atomic Energy with 
the '(entraIEleCltrtclty Authority and tile State Electricity Beards etc.. to 
iinplemt'ilt scheMeS for the gent't'aUnn of electridty, and to optrate atomic 
pOwer stations ht eo" S lilt a ti 011 with tbe Boards or Corporation • concerned. 
However. while there is a good measure of ' COOl' dina tied v. 1111 tbe Central 
Elec'r\city Authority tbis carinot be sa,ld of the, co()rdinat~on ,.-iPl tbe State 
:Ele~trldty}J(j.~cls:,~be Com'ulittee rcc'oinmend that the existing ,~!lCh!n~r)' 
rOi'cO~~din.ttM sl1o.~tdbe itf(n~~beaedin o:der tbat,Rt.~.~iD' ,~ex~ptio. 
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n well ."eaeratlon ofelectrldty rrom Duclear power projects -7 .. .. 
n, maDDer be inhibited. . 

" ..... ! 

D .. Pia,. outlays 

'" 
1.24 Depa~ml~D~ of At()~jc Energy bnc "ported that followl,. plaG 

outlays were made for devclopmcnt of Atomic Power Geaeratioo: '" 

Rs./crore8 . ----------------------------------------------

• 

(Ii) Third Five Year Plan 
(b) Fourth Fivc Year Plan 
(c) Fifth Five Year Plan 

(d) Sixth Five year Plan 

1978-19 
1979-80 

51 
131 
231 
I~ 

55 
450 

1.25 A summary of Sixth Plan outlay (requirement and app.rove<i) al 
fl1rnished. by thc Departmcnt of Atomic Energy ji rcproduood UoIow : 

• 

Scheme Approved 
outlay by 
~lariftin, 

_______ EXpCDdhuft. ______ __ 
1980-81 to . "T-otal 
1981":"82 Ex~iture 

Commillsion (Actual) (in'tiCtpa~) 

Rs. ill Crore$ 

l. On Boing 
1.1 ~~wer I\roject 239.3,2 1l4.3tr 

" , 
1.2 ADcillary J8.~O 6.49 
~3 Miscellaneous 12.89 1.16 
2. NewSchcmes 

2.1· Power Project ISO.qo 10.04 
. • " r , . :,:: ;- • ,- ',. ,t ~ i 

2.2 ~DCi1~y la·?' 
2.3 Mi&cellaneooll (Development) 

Desi.a etc., 1.75 

1;OT.t.L: . 4~.OO 
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1.26 As against the Plan outlay of Rs. 450 crores, an expenditure of 
Rs. 132.05 crores has already been incurred during the two years 1980-81 
and 1981-82. An expenditure of Rs. 359.12 crores is projected for th~ 
remai~in8'3 Years of the Plan (i. e. 19!h-85). Thus the total ·outlay would 
be of the order of Rs. 491. J 7 crores show ing an excess of Rs. 41.17 crores 
(abou~ 10%) over the Plan provision. Asked to expJain the excess, the 
represesentative of the Department of Atomic E'nergy stated: 

"At the time when Plan is made these projects would not have 
been sanctioned. It is the usual procedure. Sanctions for two 
projects. have been given We had to wait before we process the 
sanction. We find that the long term cycle activities are not Site 
related as much as to the manufacture of equipment. We expect 
to take decisions on the sites very soon." 

1.27 The Committee asked if the Plan outlays were not adequate would 
it be possible to achieve the target of 10.000 M W of Nuclear Power by the 
end of the century. In reply, the witne.s said: 

"I think you are tryinl! to get on one issue whethe~ funds will be 
made available. The couDtry is in any event going ahead with • 
a certain power programme, consisting of .coal and hydro stCitions. 
Since we realise, we cannot depend on coal we have to accelerate 
nuclellr power. Some of the investments that would have been 
made in the coal power sector would have been in the nuclt:ar 
sector~ Although we have a h gher investment in the nuclear 
stations, about 25°1<. the running CO&t being so much cheaper, It 
will tilt the balance." 

1.28 The Committee find that the size of the Plan outlays for develop-
ment of Atomic Power bas been going up in every successive Fhe Year Plan. 
10 tbe Third Five Year Plan. a modest allocation of Rs. 31 crores for develop' 
ment of Atomic Power Ceneration was made. This was increased to Rs. 132 
·crores 10 tbe Fourth Five year Plan and to Rs. 331 crores in the Fifth Five Year 
Plan. ID tbe year 1978~79 and 1979-80 funds to the extent of Rs. 16 crores 
and Rs. 55 crores respectively were allocated for this . programme. In the 
Sixth Five Year Plan, a . still larger outlay viz. Rs. 450 crores was made. It 
bas bteD reported to the Committee that during tbe first two years, of the 
Sixth Five Year Plan an expenditure of Rs. 135.05 crores had already been 
incorred and that tbe e~penditure during the remaining 3 years of the plao 
was likely to be of tbe order of Rs. 359.12 crores aggregatiog to a total ex-
~eodltare of Rs. 491.17 croreS'during the entire. plan period. Tbere wUl be 
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thus aD euess-of Rs. 41.17 crores (about 10 per cent) over tbeplan provision. 
Tbe Committee are not clear as to "bat extent tbis increase bas been 
due to cost escalation and wbether tbe pbysical acbienmeot would be hi,ber 
tban cont templated initially io the Sixtb Plao. In any cue, tbey would im-
press on the Department tbe need for a realistic projection of requirements 
to tbe Planninl Commission for formulation of Five Year Plans In fut~. 



cHAP11;R-it 

O:ENERATION OF"NUCLEAR POWt:R 

A. UtillsQti~n of Gener~tion Capacity -

2.1 The Atomic Energy Commission had in 1968 envisaged commi-
asioning of 2100 MW of nuclear power capacity by 1980. By 1980, however, 
a total capacity of 860 MW was instaiJed i. e. 420 MW at Tarapur Atomic 
Power Station and 440 MW at Rnjastban Atomic Power Station. The • 
Tarapur APS, with a capacity of 2 units of 2 IO MW started commercial 
production in October, 1969. Rajasthan APS consists of 2 Reactor Units 
of 220 MWe. each. The first unit went into commercial operation in-
Decembtr, 1973 and the second unit in April, 1981. Another 940 MW 
capacity is stated to be under installation at Madras Atomic Power Project 
(410 MW) and Narora Atomic power Project (470 MW). 

2.2 As apinst the tnstal1ed capacity of 860 MW-at Tarapur and 
Raja.than Atomic Power Stations, the actual generation of power- quring 
the I.t 5 years 1979-80 to 1983-84 had ~een as under:-

Yeor TAlUPUR APS RAJAST.HAN APS 

Installed Gross Oenera- Capacity GrOls Capacity 
tion instaIled Factor % Genera- Factor%, 

(million Kwh) tion 
(mi11ion 

Mwh) 
---

1979-80 420 MW 1745.681 440 MWe 1130.981 
1980-81 " 1773.699 , , 1034.792 
1981-82 ., 1963.723 .. 53.38 1357.172 27.42 
1982-83 t, 1410.000 .. 39.29 551.000 26," 
1983-84 .. 1920.000 " 52.18 1745.000 45.15' 

(Anticipated) -

l2 
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2.3. While under tilisation at Tarapur has been attributed by the 
Depar~ment of Atomic:· Energy to "uncertainty in ·sqpplic8 of enriched 
Uranium requiring reduction in operating power level to conserve available 
fuel," the major factor inhibiting full utilisation' of InstaWeIi capacity Itt . 
Rajasthan APS has been stated to be '·'equipmentprobJoms .both of .... 
ventional and nuclear equipmen.t in the Station and grid operating condi-
tibns." . 

2.4. 'The C()mmittee enquired wh!it steps the Department: had in view 
to find·,an abidillg soilltion for ensudng untnterrupted supplies of enrkhed 
ur,aDium to TarJlpurt.the tepresentative of the Depar.UDent .,CAtomic Energy 
'~ted in eVidence: -

"So far as Tarapore is concerned, we have achieved the life· time 
capacity factor in excess of SO per cent. If you taketbe entire life 

· of the Station and compare its operating record, it is in excess ot 
so per cent. which is vefy good compared . .to all the reactors of· 
that design, built at about that point of lime. Tarapur had achieved 
a number 6f yeRrs 75 to 77 per cent capacity factor. in excess of 
60. Subsequent to tbat, we have bad to reduce tbe maximum 
'operating power ,level at Tara.p.ore to· 160 MW ·.from 210 MW 
because of the need to conservetbe availa.bh: fuel. .of course, tbe 
fuel constraint bas now been. removed apd we, are getting from 

, France.the fuel tbat we required. for. Tarapore.However, there 
are certain equipment problems that have .been since,ODCDuntered. 
It is our feeliog that it ill better to restrict the pow.er Jevel of the 

· Tarapore reactor at 160 MW. The fUDctioDiQ8 of TarJlpore reactor 
is ,good. The first unit had run for over 5 inoaths nODfstop, which 
is really one of the longest for any unit in the coun.ry. So, Tarapor 
opera&es in a reliapleway,. but the power is restricted,to IfO·.-NW." 

2.S . In regard to equipment problems be.n, f~ at ~astttaD AP.S. 
f.be"rep,re'entative of the Department stated ;-

"1 have already mentioned aboqt the tutbtne ge~tator, whert it 
is necessary get the machine from Canada. The financing arrange-, 

· ment could riot have been foreseen or we had no choice in the 
matter in those days. Improvements in other areas of equipment 
bave·taken place. That is why we find tbe second unit in llajasthan 
is operatin ............ Rajasthan unit I was working apto August-
September, 1981 w.hen .tbis problemcam,e. Jtw~temporariJy 

bxed up and we started the unit in Jan"ar1, 1981~buttbat parti-
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cular fixing did. not last and" the unit had to be taken out for 
servicing in March. 1282 .. Since then it is out of action." , . 

2.6 Explaining the grid operating conditions 'being faced at R8jasthan 
APS. the representative of the Department stated :- \ ' 

,~ 

"T}-!e grid operating conditions relate to voltage .control on the 
grid; another is availability of sufficient power when the reactor 
requires to be started. The frequency and voltage situations have 
improved in the last t~ years. no doubL Nevertheless. there are 

, . occassions when the northern regional grid experiences high 
frequency. for example, when the bigger units have a lot of water 
running through them. this happened earlier this year during. 
the monsoon period. At other times. a little later: during the 
summer period. when the generation is less than the load demand. 
we do have situ'ation~ of low frequency. Both these have to be 
avoided. Of courstV ,the situation has improved now from the 
earlier da'ys. 

With regal d to reliable start off power weare now asking the 
Rajasthan Electricity Board to have a separate line (rom their 
hydro electric power to Rana Pratap Sagar and have a separate 
transformer so that w'hen we need to slart off, we can utilize it 
Because, now our experience has been when we start off. the, 
voltoge in the sy·tem i-s 50 low that the crucial parts to start tbe 
reactor just cannot start up; they grip up because they draw 
excessive current. Now things are improving. We are constanly 
working with the Electricity Board and the CEA in all matters." 

. . 
2.7 1'heftpresentative informed the Committee that in March. 1982, 

Gov~rnment,iI-ad appointed a Committee headed by Dr. N. V. Pr,a' ad. 
formerly CbaU1nan of ONGC and SecretJlry (Energy) on the working Qf 
Rajasthan APS. The Committee submitted its Report in July, 1982. Tht 
witness confid!=d that according to this Report ;-

(a) W~ile the choice of Heavy Water Reactor was a sound one, the 
fact that Reactor at Raja'than AP was prototypical reactor was 
10~1 sight of by the Deptt. of Atomic Energy, Rajasthan State 
Electricity Board and the State Gevernmentj 

(b)J(otah was not a suitable location. The site for thi~ plant should 
have been closer to the infra·structural availability, say, Bombay. 
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(c) Practically all the power for Rajashan APS was coming from one 
place; 

.. 
(d) Organisational system should be decentralised. 

(e) Cal.ibre of the technical and scientific personal avaiiable is of a 
high order and direct proper management, support constructioD 
activities can be rightly improved. 

2·8 Asked how much time Government would take to ir:nplement the 
recommendations made by Prasad Comminee, the representative pleaded :-

"I do not know. It is necessary to implement all the recommenda.;. 
tions bocause we had certain systems before us and these systems 
had ~hanged in a period of time due to historical reaaons. So. it 
is not a question of how much time we take to introduce these 
changes but whether we are introducing these changes at the best 
and at the right time. lot of things depend on the man in charge. 
This cannot be overlooked. We are glling through the Prasad 
Report. We are considering how best these recommendations 
could be implemented with respect to managerial affairs. 

We have implemented some other recommendations fully. 

We have implemented mQst of tbe technical suggestions made 
which, of course. again cost Rs. 10 crores. But I think the more 
important llSpect was the organisational one which we are trying 
to implement to find out where the we:Jknesses are and we are 
changing the ·personnel.'· 

2.9 The Committee find that during the last 3 yeus (l981-82 to' 1983-
84) wbile the Tarapur Atomic Power Station. worked to a capacity factor 
ranging between 39 to 53 per cent, the capacitr utilisation that Rajasthan 
Atomic Power Station ranged between 27 and 45%. According to the Deptt. 
of Atomic Energy the under utilisation at Tarapur had been due to • uncer-· 
tainty in supplies of enriched uranium requiriDI reduction in operating power 
level to conserve available fuel. In the case of Rajastban Atomic POWel' 

Station the major factor Inhibiting full utilisation of last.lled capacity has 
been stated to be equipment problems both of conventional and unclear equip-
ment in tbe Station and grid operating conditions. The Committee were 
assured in evidence that the fuel constraint at Tarapur bas .!ilnce been OTer-
come and that they will now be tettiRg fuel from France for that StatioB. 
It bas bowner been stated that it would be better to' restrict tbe power lenl 
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. ,,&Itt T.rapur .... ct .... t 160 MW, ali agalnt its . Ins. ailed cap8eity, of .210 
MW. As a matter of fact. Tarapur Plan1 had in earlier yean a~hleved a 

. capacity factor of all much as 75 to 77% and the Committ~e bope tbat opti~. 

mal production will be enllured in future. 

2.10 TheConlttee arepertarbed to find that wbile Unit No. '2 at 
Rajasthan AtolDk Power Stat_ had Hen lforklng somewhat smoothly, Unit 
No. I bad been posing equipment problems This Unit worked upto 
August-September. 1981 and when the equipment problem surface.d, It was 
temporarily ftud up and the Unit started functioning again in January, 19~Z! 
hut as that particular fixing did not lost the Unit had to be taken out for 'Ier-
'king in Marc.b, :1982 •. SiD« then tbis Unit ,is reported to he ,out of .opera-
tion. According to the CoauniUee hea.ded by Dr. N. V. Pra"a4 which had 
,.,ne tnto tbe working ,of tbe Rajastbao Atomic Power Station tbe location 
of thisplaot was not a rigbt one. That COD)qaittee basalSQ poi~ed out tbat 
the fad that tbe reactor at Rajastban wall only a pl'ototypic:al reactor was 
lost sigbt of by the authorities c~llI:erB4!d. It bas .Iso been pointed out that 
anothu. constr.aint iu the case of tbis plant has been that all the power for 
this plant came from only one sOurce. Tbe. Co~mittce were Ilssqred during 
e,idence that most of the technical recoqamendations made by tbe Prasad 
Committee bave already been implemented at an estimated cost of Rs. 20 
crores.The CoDUDitteprecomrpeqd lW\t t~ Prasad CqfQ~itlee's tecom .... -

• endations relating to Organisational weaknesses may also be proces,ed and 
eOllClusiYe utioa takn witbout f .... her loss of' tillle. 

B. Outages.in Atomic Power Stations 

2.1 I The Department of Atomic Energy .bllve- intiQ'];l~d that dudng 
the last 4 years outage~ in the Tarapur AtomiC Power Station and RajaJ1han 
AtcNnictPoower Station have been at unJer: 

Year 

ICJS2 

TAPS 
Unit-l 

No 'DL 
I; 67~ I 
'6' 117:9 
.2 '115.3 

g :20.5 

• NO=~No .. Qf 4j)uta'~5 
DL=D~)'s lo~t 

-_ ... ----------_._-_ ... _----
TAPS 

Unit-lJ 

NO D'L 
6 1 ()(I~O 

J3 79.2 
'9 83.1 

7 113.5 

RAPS 
Unit-I 

NO DL 
14 63·8 
19 102.58 
14 209.~8 

kAPS 
Unit-JI 

NO DL 

. 11 '!4:61 
(from April, 1981) 

4 2l2.27 8 18036 



17 

These outages are mainly attributable to malfunctioning of Equipntent. 

2.12 Asked from which source the equipment for Tarapur and Rajas-
than Atomic Power Plants was obtained, the Department intimated tbat;-

"For the Tarapur Atomic Power Station whi~h was a turn key 
contract a majority of the equipment was oblained frorn United 
States. For the Rajasthan Atomic Power Station Unit-I a 
majority of equipment was obtained from Canadian ;suppliers. 
Rajasthan Atomic Power Station Unit-II some o( the Critical 
equipment such as calandria end shields and steam generator were 
manufactured in India and many other equipments. The turbines 
for both the units were suppliC'd by Canada." 

-2.13 The Committee are concerned to note that durlnl tbe last fear,.,. 
both Tarapur Atomic Power Station and the Rajasthan Atomic Power Statl_ 
have suft'ered a number of outages resulting in 1088 of working daYI. I. 1982 
alone Uolt II of Tarapur Atomic Power Statio. lost as lDaoYOa.U3.5 "ys, 
Uoit-I and Unit-II of Rajastban Atomic Power Station 10lt 222.2'P days an' 
180.36 days respectively. The Committee recommend tbat eft'ectl,e~ltepl"Y 
be taken to see tbat whatever equipmeot we have is maintained well by peri-
odical insp cetlons aDd rectification. of defects as and wben tbey ocear'l __ aay 
case it sbould be eDsured tbat there is no lapse or e~ement orb ...... ~_ in ' 
bcping tbe equlpmtDt at tllese planisin "'orking order. Of • 

C. CO)t of Power Generatioll 

2.14 The current tariff rate for supply of power by Tarapur Atomic 
Power Station to Ma,harashtra and Gujart Electricity Boards is 18.91 paise/ 
KWH. the tariff for pow{'r suppli~d by Rajasthan Atomic Power Station is 
28.36 paise/K WHo It has been stated tbat the unit energy cost for these 
stations is presently being worked out assuming a return of 12 per cent. 
lhe actual/eturn in the case ofTa'apur Atomic Power Station has been 
15.83% in 1978-79.6.82% in 1979-80 and 6.23% in 1980-81 and in the 
case of Rajastba't Atomic Power Station it was (--) 1.58'.':, in 1978-79, 
8.25% in 1979-80 and 3 90% in 1980-81. 

2 I,:, During evidence. the Committee inquired how the "actual r •• un" 
hilS been Je~s than the cJlpected 12 percent. The representative of the 
Departmeot stated :-

"The calculation of the tariff structure;s based on the report of 
the Venkatar8man Committee. This is because when the Tarapur 
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Station started generating power in 1970, there was no other 
Central 'Generation Stati,on. In fact, even Badarpur and NTPC 
came later. Venkataraman Committee report prescribes the way 
in which the cost js to be worked out. That prescribes 12% return, 
T~e question with . re~ard to actual return which is shown here 
arises only because the tariff is worked on the basis of certain 
capacity factor beins attained. If in a .Bood year, we attain a higher 
capacity factor, then we end up having a higher r!=turn. If, in 
another year,. for some other reasons, w~ get Less than notional 
apacity factor we have to achieve, then we may have a lower 
return in that particular, year. If I were to give a satisfactory 
answer for Tarapur Reactors in the last many years, I must say 
that Tarapore has more than paid off arid we have generated. also 
quite a good surplus over a period of time after meeting all 

,payments and interest and depreciation. Financially, Tarapore is 
a wholly satisfactory enterprise. 

Rajastban-l is an ,unfortunately ,ditTerant case as it had to fJl-ce 
many problems., 

Rajasthan..:...n is promising to be a fairly g?od activity." 

'1.16 The Committee wanted to know if the State Electricity Boards 
were prompt'to make payment for the electricity generated and supplied to 
the. (rom Atomic Power Station. In reply.' the representative of the 
DePlirtment confined that :-

"In the case of Rajasthan, we have two problems. Even that we 
have generated and supplied, Money is not being paid. They owe 
us Rs. 32crores and ,this is allo affecting U8 because notwitb-
ItandingaU the pressure that we apply on the Raja'sthan Electricity 
Board at the level of the Chairman and the Chief Minister, we are 

. Dot getting repayment .at all. They owe uS Rs. 32 crores 
besides the interest charges. ,It is really mounting. We are in a 
very difficult situation in the case of Rajasthan." 

2.17 Asked how was it that the tariff rates in different States vary even 
is the case of one and the same Atomic, Power Station. In reply. the repre-
seatative of the Depertment explained: 

.. It is because each Station has got its own capital cost structure 
and, therefore, Tarapore is a station built long time ago at a low' 

_cost. 



]9 
. 

RaJasthan was built later and then Kalpakkam. The capital cost 
in each ·case is taken into account. 

Venkg"faraman Committee allows for depreciation and interest at 
a certain rate a~d 3% net·return is what they have allowC(d for 
besides all the other costs. That is the way we are calculatiol 
the tariffs· in both Rajasthan, Tarapore and Kalpakkam. There IS 

no violetit fluctuation in trte tariff." 

2.18 Asked whether there was considerable increase in depreciation. 
the representative of the Department replied.: 

"That depends on capital base. It is purely a national capital. 
That is, the Principles are the same. 90% of the cost of the Plant 
is written down." 

2.19 The Committee asked that in view of our agree ore a t witll" the 
United States or probab~y anticipating that there might be some difficulties 
in our agreement ",ith France and at some slaMe we might be required to 
rely more on our indigenous fuel, whether the DepaltmeQt had set 
apart any depreciation fund. The representative of the Department 
stated: 

"This comes up only for fuel. Fuelling cost in Tarapore bas gene 
up and tbere wilJ be revision with Meharashtra and Qujarut 
because the current Price in respect of France i, higher tban that 
of USA. In the case of heavy water reactor, the levision comes 

. .. I 

because of heavy water make-up cost. As the rate of heavy water 
goes up with time we have to chalg.: more but there is·no violent 
increase. It is only gentle increase," 

2.20. The Committee Ond that the current tariff rate for supply of power 
by Tarapur Atomic Power Station to Maharashtra and GujaratElectricity 
Bo~rds is 1891 paise/KWH, tbe tariff for power supplied by Rajastban 
Atomic Power Slation is 28.36 paise/KWH, Tbe ConlDliUee have been in-
formed that the actual return in the c~se of Tar.pur Atomic Power Station 
bas been 1583')" in 1978-79, 6.83'/,0 in 1979-80 and 6.23';v In 1980-81 and. in 
the case of Rajasthan Atomic Power Station it was (-) 1. 58%i. 1978.79, 
8.25% in 197980 and 390'~:, in 1980-81. Tbus althougb it was expected to 
ban 12 per cent return it has not materiall8ul except ia one year aadthat 
too in tbe case of T~rapur Station only. Tbe Committee feel that It sboubl 
be possible to achieve the desirable rate of return if oaly tbe cost 0' opera-



20. 

tiOD IscoDtrolied aDd sustained power production at the optimal level of 
capadt)' atilisatloD eDsu~e' in future. 

D. Wa.vte M(/nagement FacUitles 

2,.21 For the management of radioactive wastes generated duriog the 
operation of nuclear power stations and for ensuring that release of radio· 
activity to the environment is well below the stringent criterie laid down 
by the Safety Auth')rit-ies. the follow ing ancilliary units were to be set 
up:-

0) Tarapur Wast~ Ml.'nagement Work on the scheme will be taken up 
Facilities Augme11t8tion during 1983-84 and is expected to be 
Phase III. completed by 19.8-89. 

(ii) Waste Immobilisation Pro· Project is expected to be completed 
jec" 1 arapur. by August, 1983. 

II 

(iii) Solid Storage. Surveillance The project is expected to be comp-
Facility, Tarapur leted by September. 1983 . 

. (iv) Centralised Waste Manage- The project is expected to be comp-
meot Facility. KaJpakam. leted by December, 1982. 

(v) Wa~le 'lmmobilisation Plant The project will be taken up in 1984 
Kalpakam. and completed by 1990·91. 

(vn Spent Resin Fixation Faci- The project Is expected to commence 
lity. . in 1983 to be completed by 1987. 

(vii) Repository for Immobilisa- This project is expected to be com-
dOD Waste Projects. pleted by J991. 

2.22 The Committee asked if the projects had been oompleted and 
commissioned. The representative of the Department stated :-

"The Waste Immobilisation Project at Tarapur is under commi-
uioD now and will be fully operational in 1984. For the Solid 
Storage Surveillance Facility, Tarapur, the construction will be 
completed in 1984.and the plant will .be commissioned in the first 
quarter of 1985. The Centralised Waste Management Facility, 
K,!'lpakam was completed in 1983. 

For the Waste Immobitisation Project at Tarapur the sanctio· 
ned cost waa Rs. 6,40 crores. There is no addition. For the Solid 
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. Storase SUlveillaQce FaciHty project the amount sanctioned ia 
1978-79 was Rs.. 10.10 crores. The present estimated cost is Rs .. IS 
crores. because certain fufther facilities have beoome necessary. 
For the Centralised Waste Management Facility at Kalpakam the 
sanctioned cost is Rs. 4.64 crores. There is no chaage. 

These projects are a-dc:quate for the manasement of radio--active 
wastes of the existing plants, bllt Bot f~ tbe l~ng tum future 
oaes. 

There are two situations, Tarapur "and Kalpa1c.am have p0wcr 
stations and other facilities. So, only in the case of Tarapuc aad 
Kalpatam we look upon waste management as common to botla. 
In othcc plaoes, like Narora, waste management is part and par<:e!1 
oftlle project". 

1.13 Tile C •• arittee e •• not resist the impression tbat deereate altH .. 
tlOli wu _t paid .,y Project Authoritlel to _MIre tbat tile •• itl ... a.t f • 
• anale .... '" or r ..... actln ".stes Jenerated during tile opentiGD.' ndear 
Power StatioD _ fer etlsurl .. tba~ ~Iease of radioactivity' to tile eavl .... • 
meat is well ~elow tile strillle.t crlterl. I.id down by tile safety .. thorltle., 
were completed 011 tl .. e .ad without .ny cost O"ferrun. For ex •• ,le, tile 
Waste 1 .... oltllisatIOll Project ••• die Solid Storage Su"elllaaee Faelllt, 
Unit at Tarap.r .1cb were ex,ected to be completed by Aug .. t. I9IJ ... 
September. 1983 relpectin', are 80 much belliDd "bed.le tha' they .re ex· 
peeted to be e,eratioBa' oal, at tlte end of 1984. The C ... mitt'e rec ..... 
ead tllat ,roJect imple .. entltlon mlehinery .bou'. be lelred up te HAre 
thlt sueh ImportaDt uDit, lor tbe Atoetie Power PI Int. are DOt bel. .,. TIle 
Committee also reeommead tbat ID (ature it aboald be enl1lre. that wute 
lIWlaaement ullitl ab-ibitio beeome part of .n Atomic P.wer Project a" 
are .et up IIODpitil the proJeet. 
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PR.OJECTS 1JNDER CONSTRUCTION 

A. Delays in Completion"o! ProierfJ 

3.1 Deparlmeltt of Atomic Energy haYe intimated that Atmic" Powet 
Pfojeett under conttru~lion arc e~pe~~ed to. be completed/commisMoned by 
the 'imc Doted 8gaiast ta~h ;- " 

J. Madras Afomk Pr~ 
ject-Unit J. 

2 ..... rdra~ AtomiePo .... er 
Project (UDit-11) 

Date of 
comm ... 

IIcenterrt 

n(work 
on the 
project 

Dec., 1967 
, 

May, 191t 

Percentase' Sohedole Expected date 

or work date o( of Co!"plttion! 
done so Compte- . Commissioning 

(llf lion of tbe project 

. 
99'.6% Dec . ." 1uly. gg 

1'6.% No~. 16 Marc:h, gj 

3. Narora Alomic Power March, 1916 62.5(:;. March 81 Unit 1, 81 
Projec:t (Unit$ I A U) Marcb .. 82 Unit U, gS 

... Kaltapara Atomi, lilly, 1981 "7 .()~" J99O-9J 
Power Pro)ec\ 

" 
tJnil I " 11 

~~_\ ....... -.~ .. -....... ---......-... 
1.:2 l'.fof'"Conldtittce uk cd '" he1heof it "'a~ nota matter of ,rate cod- ' 

cern thut Aiomtc Power P~oj('~t under coustruction in the country wet" 
behind schedule by periods varying from' 10 10 years and that prolonged 
testation periods involved had resulted ;n frequent increalci in project 
costs. 

2l 
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3.3 Sharing the concern expressed by the Committee, the repreleDta-
live of the Department of Atomic Energy said in evidence :-

"The concern expressed over gestation period is genuine. We 
entirely agree that we must find ways and means of containing the 
gestation period. This is possible if we standardise reactor 
design and build them ill a series. The French for example. built 
32 reactors sanctioned as a package at the same time and tu, 
were able to do it within a gestation period of five years. We arc 
also projecting this idea that we should. have a co'mmitment 08 a 
batch of reactors of 12 at a time built to a standard design. That 
is going to be a very important factor in containing the gestation 
period." . . 

3.4 Asked. whether it was a fact that other countries arq able to pat 
up such plants within 5 years, the witness stated :-

'.'Everi the advanced countries would not be able to construct the 
reactor within five years. The USA is taking ten years to build 
up a reactor." 

3.S. According to the data furnished by the Department of Atomic 
Energy, the cost estimates of Nuclear Power Projects under construction 
have been reviied from time to ·time as per details given below :-

Madtas Madras ~arora Kakrapar 
APP APP' ApP APP 

(Unit I) (Unit II) (Unit I & II) (Unit I &: II) 
,. 

(1) Date of approval Dec. 67 May 71 Ian. 74 luly 81 
of Project 

(2) Original Project 61. 7.8 70.63· 209.89 382.S2 
Cost 

(3) 1st Revision of . 77.09 103.92 3'~.64 
Cost Estimate <March 71) (Nov. 79) 

"", 
(4) 2nd Re'fision of 107.87 127.04· -

Cost Estimate (Nov. 79) (Oct. 82) 

. (5)· 3rd Revision of 118.83· 
Cost Estimate (Oct. 82) 

(6)Expenditure upto 105.64 86.22 181.61 10.0S 
. 31.3.82 

'" approved by Atomic Energy Commission to be submitted to Cabinet. 
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3.6 Increases in the investment costs (, om original sanctioned costs 
have been attrib~ted by the Department to the following· factors besides 
leneral inflation :-

\ 

r' (i) increase in Scope of work includinS des~sn cbanges. 

" . (ii)increase,. in cost of fuel and 020 (Heavy water). 

(iii) .augmentation of upgr~ding facilities. 

(iv) increases/augmentation of housing facilities. 

3.7 The Committee >vanted to know why increase in scope of work 
iadudins design changes had become necessary after the project was taken 
in hand. In reply. the representative of the Department of Atomic Energy 
!"plained during evidence that: 

"The initial estimates of the two reactors at Madras and those at 
Narora were sanctioned at different points of time. for'1967,197J 
and 1974. Revisions have become necessary in 1980 . 

. The' first unit oj Rajasthan Atomic Power Station was' really Ii 
prototype. At the time work was commenced on that reactor, 
the equivlllent reactor in Canada haJ not gone into Clperation. 
One was not at all knowing what would be the problems. Even 
the Canadians found tbe need for many improve"ments. It was 
not as though one was having a perfect design. After. we started 
the reactor, we found the need for changes. One is bow to 
conserve the heavy water because of escapes from the high pre!>· 
sure-hi,h temperature-flow hellVY water system. Some amoUDt 
of pp~y ,WaleT comes out of the systems through vlilve glands, 
the .h,lI~,~eals of pumps and so forth and that goes into the 
atmQ,spliere., Now-a·days, the heavy water cost is anyw here 
around Ra.5,OOO a KG· Wi.lh that price eye~ little bit of heavy 
,",'aler is to be conserved, We have to see how to tecover the 
beavy ..vlier from different ,parts of the reactor buildin. aDd how 

I· 
10 rna\':e the .~s~ems leak tight. Other changes became necctssary 
as a result orval-iou. new requiremt'nls in safety. The desigll 
evolved in 1960 and tl)70 is required to be substantIally improvctd 
UpOD from the point of view of safety. Many more requiremenls 
on the safety of Ihe de,igns and equipment have come about as a 
result of experience eh;cwherc. We have to take T.ote of thcte 
factors. 
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We are not looking at a technology that is complet.ely establised. 
These changes ,have become inevitaOle. If you .Jook at nuclear 
investment costs in other patts of the world, you will find that 
they had a similar e "pc·r!ence. Thc:y have to upgrade safety-
designs and equipment substantially. We have also had a similar 
situation in our programme: That is the, genesis for the design 
changes." 

3.8 It is a matter of great concern that the AtomiC Power Projects under 
construction In the country viz. Madras Atomic Pown Projects (Unit I 
& II). Narora Atomic Power Projects (Unit I "II) Kakrapar. Ato_icc, 
Power Projects (Unit r& II) are bebin~ schedule by periods varying from 
5 to 10 years . resulting in frequent increases in projects costs 
estimates. The oreginal project cost of Unit I &: II at Madras was 
Rs. 61.78 Crores and 70.63 crores respectively. According to the 
3rd revision of cost estimates in October, 1982. the r~vised cost or Uait I 
will be. around Rs. 180.83 crores and ac~ordlnK to the. secoad rnision 
(October, 1982) of cost estimates of Unit II the revised cost will 'by RI. 127. 
04 crores. As against this the expe,nditurc incurred upto 31.~.82 on 'Unit I 
amounted to Rs. 105. 64 crores an4 that on Unit II Rs. 86.82 crores. In 
the case of Narora Atomi.c Power Project, tbe original project cost of Rs 
289.89 crores has had to be revised to Rs. 399.64 crores. Besides, general 
inHation, the main reasons for increase in projects cost have been attributed 
to (i) increase in scope of work. including design changes (H) illcreases in 
cost of fuel and heavy water (iii) augmentation of upgrading faciliti" .... 
(iv) increases,/augmentation of housing facilities In any case delay. in cxe-' 
cution of projects result in not only puslling up tbe project cost but also In 
loss of production. Tbe Committee, thuefore, recoinmend that' the Imple-
mentation of Ato'mic Power Projects may be streamlin~d and modern techni-
ques of management to eOlure that A'tomic Power' pr~iects taken in baud 
are completed aod commissioned on time in future. ' 

B. FlIIlIre Programme 

3.9 According to Press Reports Govertiment had indicated at the 
meeting of the Consultative ~ommiUee attached to .the Depattment of 
Atomic Energy held on 24 December, 1983 that it would be goi1.1 in for 
4 Super Nuc~8r Power Stations. of2.000 MW capacity ea4:h in four regions. 
viz., Soutll. East, North a!ld West .. 

3.10 The Committee wanted to know jf Government had' giyen up 
its earlier idea of having' four reactor clusters of 235 MWelfch in Southern, 
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Western and Northern Regions. In ..-eply. the Secretary, Department of 
Atomic Energy explained in evidence that :-

"The words 'Super Nuclear Power Stations! were there in the 
Press Repolt about the ConsaltutiveCommittee meeting. ,None of 
us used these words. 

If you go on choosing stations on. an ad hoc basis, then you w iII 
find that infrastructure will take several years. We want to avoid 
that. So, it is not a change of strategy. but it is a strategy of 
building systems in a ~hQ.rt period of time. If you make the 
stations in large numbers and put them in clusters, tben it will be 
cheaper." 

3.11 Asked whether Goternment was satisfied that nuclear power., 
generation in the eastern region which had a huge coal belt. would be 
economical, the witness said :-

"We hne a feeling that a time will come when the, cost· of coal 
will be so bigh that even putting a nuclear plant at the pit head 
wiJI be cheaper. Moreover during monsoons, transporiation of 
coal may becomes a problem. And due to labour problem ~oal 
may not be dug out. So. we should have a mix and that a little 
bit of nuclear will be an ideal thing." 

3.12 The Committee enquired if the proposed Units would feed the 
regional power grids, the witness was of the view that :-

'~As'far as distribution of power is concerned. I do not recognise 
different states. Power is fot the whole of lndia. We should 
plan our stratelY in such a manner that one day there should be 
__ mmon grid for the whole country. That ~hould be the, 
.1<!.w,tua tion." 

3."- Asked whether it was a .fact that these 'Iarae aized unit. would 
• e eapital intensive, the witness Slated ;-

~'n1cll1oment, it begins to operate it becomes a money earner· 
Uitt'year we earned Rs. 140 crores by sale of power from nuclear. 
If we put these plants fairly fast. we will be earninl &0 muc:h 
money that we will be' buying all these plants in no time. 

I have a feeling that if you do not put this amount of investment, 
your economy will collapse any day. You require power. If the 
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power develops, the industry develops and in turn the economy 
develops. If we get food and power, we can get ever many ot 
the problems, Once a power line goes to the remotest areas 
when' water is"not available, then there will not be the problem of 
water there." 

3.14 The Committee desired to know if th~re should not be a' natioual 
grid for distr'bution of nuclear power. In reply, the witness opined :-

I 

"National grid is' inescapable. But it involves many ibiD", be-
cause electricity is not a central subject." " 

3.15 It transpired duriDS en.lulion by tbe Coamlttce t~.* ,Go,.a-
ment have given up their earlier idea of having four reactor ~Iu&ter. ,e( ~ 
MW each in Southern, Western and Nortbern realtm.nd tba' no~, tta, D .. 
partment of Atomic Energy propose to 10 io for oacle.r po'fer statl...,:oI' 
2000 ~W in clusters io eacb of'tbe (our relioDs yiz. Soutb, East, Nortb .ad 

'West. It was ~Ialmecl tbat setting ap of ouclear power statioas In lal'le 
Dumben and putting tbem la clusters would" cbeaper. Tbe putti. ""er 
auclear power stations in the Eastern regloa also has beeajabtUle4t:, ... : .• 
ba .. is that it could hel~to bafe a mix oftbermal aod auclear ,....,,1 .... ... 
to cater to tbe Deed, of the region just io case sufficient coal is, ua ... n .... . 
for aoy reason. Tbe CommjU,e welcome tbil",.~proacb. 

,3.16 Tbe S~retary Departmentof'Atomic Energy obH"ldlD en • .-
tbat "power is for tbe whole of lndia. We should plan our strateg, 10 IIIC" 
• maDoer tbat ooe day tbere sboul' ODe ~ommoa grid for tbe' wbOle couatr,.. 
Th.t sbould be an Ide. I situation." Tbe Committee would) MtOfnmelMl tut 
the feasibility aod tbe addsibilit1 ot settlnl up an iotegrat~'jt;Wer pi' ,. 
the entire ~ouDtry may be enmio'eclla consultationwUh tlte"Srtte GoYerD-

, . , 

meats. '~'f 



CH~PTER IV 

.:1;'CH.NO~~Y FOR NUC,L.EAR, POWER PLANTS 

• 4.1 Tbe 3 Nuclear Power Pr.ojects under construction at present in 
,.~ v#" .~,.~as, AJpmi,f' Power Project (Units 1& 11), N~rora 
Ato.mic Po.wer Project CUnit~ 1&11) !,lnd Kakr~para '(Units J &. II) are of 
"natural uranium fuelled pressurized Heavy Water Reactor design", There ,.. ,:. ~ 

il ao.foreiJD collabar.tio.n entered into. for these projects. The import 
.*~, ..... ''-'" , ' 
~ iI· • .,.,roxi"!ately 'tOper coatand lower. lthas betn pointed out 
'i~~~;~"tmeDt tbat ~'lOO% indigenisatio.n though technic"lJy IIchiev· 
.bfe~aJd no.t be eeo.nomicaUy viable;" 

I. hl,~, .~.r, , ~ " '" " . . .. " 

·Ai~.:r.N,C9D1fl1ltte~ de.sir.~d to kJ)ow .wh~tber the. Reactor design 
. .,.. .. lJ • .Ipdi. wall ~ J!l~est a~4 it _~ot •. whll,t Jalest designs were being 
"'~:._~"' ,.dY'-A~d _c9.H~~,rlcS. In reply.' representative of the 

,.. __ Itt,. • ..,r A~c ,E~~rlY ~~~ ,in .~v.i~enc~ t~at : 
~ " .. ··."1 

··We thiDk1:tt~~~.,t~~ ~~~8t~'~~}I~!l:t ar~ ?~i,n~ built at Narara wDuld 
bccomparable to the'I'cactor.s belDg built jn other cDuntries, 
~"",Nl~,P~1 .~~~~s. 

~r", ,\1~F~d1.tg~~~e~) o~w~at ~ei~:l?act of the, 1.0% iJl'l,~~rt 

,~~~~'t~;~fr:!D~~mfib~f t~e:Q'~~:;ntre;1:~l;?~~~:~ , .:=~~l~!v~ !wef~ffl;;} ~~lr~()rk!.·f~·,Sfri~cav thel , orga'~is~iJ6;~s 
, ..,.; arc r~lu~~Dt' to ~al.f~· h~h "qu~1ity s'pedaJritw materials ''tor 

UB, we are constrained to' import theOl,but we are CDristariitly 
eDdeavouring to see that as much of this could be made in the 
couDtry should be made in the country." . 

4.3 Asked what would be the extra cost involved jf import cDntent 
of' 10 per ceDt was also. done away with. What broadly are the items 
imported, the witness pleaded: 

··It is difficult to. quantify the ~ost. but we agree that the general 
iDtentioD should be to see that we impDrt as little as we can. , . 

28 
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Specialised high quality raw materials, for example, very thibk 
uainleli stoel pIaU. high quality tubes. etc." 

4.4 The Committee asked whether by importing a part of the critical 
equipment, howsoever small in value, we would not be completely deplD~ 
4ent" OD thefQrcigD suppliers for servicing and replacemco.t. Q;D.d,that tbl, 
would be repeating tho mistake we .did in tbe case', of Tacapur Plant. In 
feply, thcrwitneq assured "we agree that the: geaeral intenuQP sbould be to 
... ·t ... We '.port 81 little !lswc'"tan .... 

4.5 The three nuclear,power projects viz. Madras Atomic power project 
(Uait I It II), Narora Atomic Power project (Units I & II) and Kakra,.,. 
A.te_c Powv project (Uaks I A: II) " .. icb are under consuu.c.tioD at : .... 
ill,. tetmtrJ'!ar. of ~, .. t.ral8raolum fuelled. pl"essurlsed beavy ~~J" 
;.t ... desil •. " Tile Co .. mittee Bnd tbat tbough no foreigncollalJorAioa,;AIII 
been entered into for these projects, tbe import cOlltent in tbese p1'Oj~rII 
likely to be aboat 10%.· According to tbe Department of AtonUc Ei\el'J1 
.,,·n.Io'ln .... l.Uoa tllouP tecbdlc:aUy acbie,able would not b. e~OIIIidc­
'., ·fl"';~.i· Th -co..dttee · ... e 'not im,..essed by tbis view. Tbe Co ..... 
" .. :feII!lltbat by 1..,... .. , a..... of tbe cr.itical equipments, bowSGeTer ._ 
"It _, bl' ...... ft, "*e ,...aN" ~mpletely ·.epell4ieat on tbe foreigg suppU .. 
.... .. vidol .Iid r.p .......... that this would alBOunt &0 rep.adllIda. 
~ .. tale .... dhl: bllt" ca_ of T81'Ilpar Plant. .UnfortanaW" the g-
',.i .... 1IIe ca, • ..,T....,.at Plat .... not HeD: a bappy, •••• lbe c.... 
"'.M1M ...... r.f' .. eG ••• IlllleDt .'eo_iderserio .... , wh, e.~ tills 
..... 'bf"~ .... t~bould" be'tMr. espeelall~ wIIea ,100% IIIft,in""'" 
"II1 •• ;o..,' ......... e.Wt '1fIH lIddeveaWe. -. .' " 

. B. Fast Breeder Reactors • 
~! ", ~. '.... .....:, ~'. .' I. ~ 

•• 6 Baaed on the limited uranium deposits and more abulldlll' .the-
rium deposits in the country, an integrated strategy of first usia; .. ....-J 
uranium with heavy. water type reactors followed by a fast bre.der reactor 

I -ft. visualiRd'at the outset of India's Naclear PQwer prograDune and still 
rholds-gOod. It has been reported that It Fas.t Breeder Reactor is beinl 
constructed at tbe Rcacto.r· Research Cert1re at Xalpakhm. This project 
'is upected to be completed by 1984. The work on the prelimiaary i:lesign 
of. prototype FB Reactor is in progress. The Prototype F. ,8 •. aeactor, is 
jn'progressit bas been stated, is expected 10 .be 'COMmissioneci bf the mid-
dle of 1990. By the first decade of 21st century the first of the commercial 
fast breeder reactors of 500 MWe will be contributing to India's nuclear 

. ProIN ... • 
~.#. '" , ~ 'f ' " '1 , 



30 

4.7 TI e Committee wanted to know the progress made in this 
direction. In reply, the Secretary of the Department of Atomic energy 
~iated in evidence .that : 
",.',:, .. 

, . 
" "Feasibility report on a Fast Breeder reactor has been prepare.d. 

A fast breeder test reactor will operate by the end of. this year. 
, . . But the fast breeder prototype reactor will be operati1lg .. in ·1995. 

It is a new type of reactor and would require considerabJ,e time 
in the design and construction. The expenditure is about Rs. 750 
crores spread over 15 years." 

f.' i '.1 

J~' 4.8 The C.ommittee referred to the doubts expressed in certain 
-eluatters that Fast Breeder reacto'rll were neither safe nor stable and .asked 
;;vhat -the factual position was. In reply. the Secretary. Departmeotof 
:AtCJmic Energy confided that: 
Ji. I. 

.. ;.,./; . 

... 

. . 
"Then, I. have a feeling that 'certain quarters' were not properly 
informed. There was an article in the '"ustrated Weekly which 
made a big 'ftash for the 6rst time. The doubts tbata nuclear 
explosion wilt take place is out of question. It.is againlOt the~aws 
of physics. Fast breeder reactors have ,been working iil Frauce 
and Russia quite satisfactorily and in fact. these CGuBtries. -Are 
pushing them to their ultimate limits. We· are intere.tcd~,it 
because this is mainly the only way of using oDr thoriu.m do,~. 
There is an inherent safety in the sy.stcm. I explained the. w~le 
position to the reporter who met mc. but he, it appears,· did ,.not 
.nder~tand the whole thing." 

4.9 ~ked if it was a fact that the cost of Power in the case of Fast 
·'Breck Reactor would be higber than that of Thermal Reactor, the 

1"'Wittteas revealed : 

II, . 
'!,' 

.. 
"There is' 00 doubt that the cost of power in the case of fast 

,breeder reacton would be higher change of thermal reactor. 
Because, it ia the prototype and not done on commercial pay in. 
All prototypes are ~xpensive. Capital cosl is high; the running 
cost pay not be that high' because the fuel costs are almost negli-
gible. However, you have to reprocess that fuel. We can only 
say that after IS years, it may not be higber." 

... to The Committee recall tbat based OD the limited UraDi .. _ ..... its 
and more abundant ~horium deposits ID tbe country aD integrated strateu of 
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ftrst using Datural uranium witb beavy water type reactors followed by a fast 
breeder reactor was visualised at tbe outset of India's Duc:lear power program-
me. It has been reported by tbe Department of Atomic Eller.y tbat India's 
first Fast Breeder Reactor being cODstructed at tbe Reactors Re~earch Cen-
tre "at Kalpakam is expected 1.0 be cOIIlpleted by 1984. However, tbe Fast 
Breeder Prototype reactor Is expected to be commissioned only by tbe middle 
of 1990. Tbe desilD and construction of tbis Prototype Reactor would entail 
an expenditure of Rs. 750 c;rores spread over IS ,years. Wben tbe Committee 
referred to tbe doubts expr~ssed in cert,ain quarters tbat the Fast Breeder 
reactors were neither safe nor sh,lble, the Secretary Department of Atomic: 
Energy pointed out that such reactors have been working satisfactorily in 
France and Russia and that such fears .were . unfounded. Tbe Committee 
agree tbat setting up of fast breeder reactor is perbaps the only WlY of using 
oar thorium deposits. The Committee stress the need to see that tbe pro-
gramme of design and construction of Prototype fast breeder reactor Is Com-
pl,eted on schedule and there is no let up at any ltage. 



CHAPTER V 
., 

NUCLEAR FUEL COMPLEX 

S.l The Nudeat Fuel Complex (NFC) was set up in Hyderahad in 
J972 to cater to the fuetreq"irements of India's power reactor programme. 
The' power reactor programme in'. India is based on the use of naturClI 
'Uranium as fuel andotlly the 1arapur Atomic Power Station uses Enriched 
Uranium. NFC comprises of the Fuels Division Clnd the Tubes Division. 

,A .. Fuels'DMsiotl 

5.2 The Fuels Division is captive to the requirements of the Depart-
ment of Atomic Energy and consists of the following fucilities :-' 

I. Zirconium Oxide Plant 
2. ' Zirconium Sponge Plant 
3. Zircaloy Fabrication Plant 
4. Uranium Oxide Plant 
5. Ceramic Fuel Fabrication' Plant 
6. Enriched Fuel Fabrication Plant 
7. ED! iched Uranium Oxide PIIlIlt 

5.3 The main productien plant! of the Nuclear Fuel Complex, namely 
'. Natural Fuel Fabrication Plant, the z irclIlloy Fabrication Plant and 
the Enriched Fuel Fabrication Plant of the N .F.C. wei e commissioned 
during the year~ 1972-73 with installed capacity of 100 M.T~. 50 M.T· 
and 24 M.T. The present fuel fabricatton facility at NFC is reported to be 
sufficient to meet the requirements of the existing nudear . power renetars 
and the M"dras Atomic Ptlwer Project Unit I. Tbe Fuels Division of 
NfC is being expanded in a phased manner to meet the mcreused fuel 
r(quirement of the nuclear power pro&ra~me. 

5.4 The Tarapur Atomil: PlIwel Station. unlike other'power st<1tions, 
u"es enriched Uraniuni as fuel. The enriched 'Uranium, in UTllnium hexa-
flouride form, is imported. lhc Enriched Uranium OxidcPlnnl ,converts 

,this into Ur:lnium Oxide and the Enriched Fuel Fabrication Plant 
fabricates the fuel for subsequent use in the power station. The Enriched 
Fuel Fabrieation Plant, which went into production in 1973 •. is adequase 
to mee' the ne-eds of the Tar'spur Atomic Power Station. 

32 
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5.S The manufll-aturiag facility at theZircaloy Fabrication Plant in-
cludes·an extrusion prus for tb_e production of Seamless Zircatoy tubes. 
An extrusion 'Press with-It capacity for extruding 20,000 to 30.000 Tonnes 
per annum wa., acqu,ired to provide the forte of 3liOO tonnes which was 
required. 

S.6 The Committee desired to know to \\ hat extent the ·Nuclear Fuel 
Complex had been able to meet the requirements of the country's nu~lear 

power programme. Ip reply. a represent.liveof the Department ot Atbmic 
Energy stated in evidence; 

"Ev, r since this NFC has been establilhed no fuel bas beC'D· im-
ported for heavy water reaeto.· Now fueJ is not a scarcity item a1 
each of the reactor stations." 

Nucleatpower programme as has been drawn up we have worked 
out the year-wise requirements of Fud· at i NFC. During the last 
three years we have been able to produce 56 tonnes 'offuef!,. 84' 
ton'nes of fuel and 100 tonnes of fuel this year. Secondly. Sir. 
tbe' tuetis not prodb~d' in far too excess and stored for a long 
.period liS we have established indigenou~ produ'ctiorft:acilHies." . 

5.1 Asked if at any stage nuclear' programme was likely to suffer 
because of iaabiJityof Nuclear Fuel Complex to'meet the-cbtintry fuel 
requirements, the witneu assured that: 

" 

"So far we bave been f.·rtunate and 1 would also Hke' to submit 
that we have mastered the technology and, as such, that'situa-
tion wiil. not arise. Further, we are involved in the constant 
research for improving the· fueL .. 

• 
5.8. Asked if these piants were working to full capacity and' if not.' , 

what had been tbe shortfall in capacity utillzatioQ of each plant- -duritlg 
each of the last 3 years, and w hat were the reaSQDs for the underutUita-
tion, tbe repre~entative of the Department !;tated;-

"The fuel prod~tioQ has been regulated keepi1l8\in view' th'efuet 
needs of tbe different reactors aDd- aU throtatb·j etler: sind tlte 
cOplmissioning of the NFC, the fuel'has been avaUable -hi' tufltti-
ent reserves at lhe,reactersinoludiqtile Tarapurreador. aDd: at 
no poiDt of time tbe fuel waa-short •. As reprdl the nilfural ur ... 
Dium oxide fueldn 1986-81 the-pr<!ductioa w .. ' to the ext~ntof 
50%. in J981-82 to the tune of about 60% and in 1982·83 it is 85% 
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'utilisation of the capacity. As J said, we regulated our produc. 
tion suiting the needs of the. eactors. In the enriched uranium 
fue~, there was a !\et back in terms of utilisation because of non-
availability of the enriched uranium from U. S. That was the 
period in the last two-three years when we went through a lot of 
uncertainty regarding the supg.ly. The actual production of enri-
ched duel. in 1980-8,\ was about 2':5 tonnes, 1981.82 it j" 32 
tonnes . 

In 1980-81 Jt was around 10% utilisation and in 1981-82 it was 50% . 
more than the capacity and in 1982-83 it is about 15%." 

5.9 The Committee enquired if working of TaraplIr Plant had bee'n 
advcnely affected due to non-availability of enriched Uranium from USA. 
In reply, the witness asserted • 'Tarapur reactors have not suffered the least 
because of fuel availability as there are suffic;ent resources at Tarapur." 

S.10 As regards capaclty·uDtilisation of the Zireaoy Fabrication Plant, 
the witne¥ revealed :-

, "In Zirca Hoy Plant tl-e capacity utilisation in 1980-8t,was about 
32%, in 1981-82 abuot 50% aDd in 1982·13 it was mOTe than 
50%.'9 

5.1-1 Asked about the reasons for under-utilisation, tbe witness 
Itated :.....; 

"That is because of the requirement of the fuel at the reactor 
sites." 

5.12 It has been stated that the deveioPlIle9t work on MOX (Mixed 
Oxide Fuel Plutonium Oxide and Uranium Oxide) as alternative fuel .for 
nuclear reactors has been carrie,d out and the possibility of using MOX in 

. the lilht water Reactors bas been estabti/.hed. The MOX technology is 
now available for possible futUre ':Ise. 

5.13 The Nuclear Fuel Complex was set up in Hyderabad in' 1972 to 
eater to the Fuel requirements of India's power reactor programme. The 
power reactor programme in India \8 based on the ase of natiJral araalum a. 
fuel aDd oaly the Tarapur Atomic Power StatioB USes enriched .. anlum. 
The complex comprises of two DIYisloDS DlID1ely the Fuel, Didslon aod tbe 
Tabea Dhisioa. Tb.e maia. produdlo.· plants 01 this . fuel dlYisioD yf". 
NaturarTu~1 Fabricatioa ,laat, tbe. Zirealloy Fabrication P,aDt and tbe 

. 0; 
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Enriched Fuel 'abricltingPlaat of tbe Complex were commissioDed during 
tb~ year 1972-73 The Committee fiad that tbese 3 plants of tbe Fuel D1vis-
Ion have DOt been work,ing to tbeir full capacity. Durine the last 3 years 
(1980-81 to 1982-83) the capacity utilisation at the natural Uranium' Oxide 
Fuel Plant bad been 50%. 60% . and 85% respecti~ely, In tbe enricbed 
Uraaium Fuel Plant, tile utilisation was only 10 per cent in 1980-81, 50% In 
1981-82 and 15% In 1982-83. In tbe ZlrcaUoy Plant tbe capacity Utilisa-
tion in 1980-81 was about 32"/0' in 1981-82 about 50% and in 1982-83 It was 
more tban 50, per ceat. The Committee were given to understand that tile 
fllel production at thenuclcar fuel complex bad been regulated kf,epllg in 
view tbe fuel needs of the dift'erent reactors and tbat an tbrougb ever siocc 
tbe commissioning of the Complex in 1972 tbe fuel bas been avaUable in 
sufficient reserves at tbe reactors includh'lg tbe Tarapar reactor. 

l°he Committee were assured that even at Tar.pur Plant wbere there was 
set back in terms of utiliaation becanse of non-availabili~)' of tb~ enricbed 
uraoium from U. S., the working of that Plant was not allowed to ,IUft'er:. 

,5.1" The Committee are glad to note tbat tbe" Dnelopment"rk on 
MOX (Mixed Oxide fuel P~atinum Oxide and Uraaium Oxide) as altuM-
the fuel for nuclear reactor bas beeD carried out and the possibility of uBia, 
It in tbe ligbt "ater reactors taas been estabUsbed~ Tbe Committee, "ould 
await ,the steps takeD to adopt tbis tec:bnololY ia yfew of Its o~viou. 

advaatases. 

B. Tubes Division 

5.15. As extrusion Press h;JS !ipare capac'ty and it was therefore deci-
ded to take lIP production of sCllmle's stainless steel tubes and ball bearins 
tubes, which were not being manufactured indigenously. The Tubes Divi-
sion was thus started as a !=ommercial acliyity of NFC and was unde,-
taken as an impor~ substitution venture. The Tubes Plants are in produc-
tion only for a few years and are yet to stabilise. The Staioless Steel Tubes 
Plant has been commis~ioned in 1978 and tbe ball bealing plant was cOlpmi-
ssioned in Octo ber, 198 J, Necessary sleps are being 'taken to improve 
capacity utilisation and control over cost simultaneously with iJl(:rf'asin, 
sales and competitiveness of the produce compar~d to the imported pro-
duct. 

5.16 The Committet waoted .10 know whether Extrusion Press had 
been incurring losses. 10 reply. the Secretary, Department of Atomic Ener-
gy explained :-
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"The Ministry of Industry asked us to go into the production. of 
sea~less stai,niesHtoel lubes and ball 'bearting 'tubes mainly because 
we bad the necessary technology for doing it. We took it up 
because the country needed it .. Ball bearings tubes are not our 
Deeds. The capacity was meaatto 'be supplied to t'he whole 
·countr),. But· it so happened ,that due to the high cost of tbe 
billetathat arc suppli~e to us, the demand for both of' these is 
much below that we could produce. Customers are not buying 
from.us, '~y are buyiDg from foreign sources because that is 
cheaper. As a result I !Day bring to your attentfon that' we are 

.. not Commercially satisfied We produce it because it is a very 
important material needed for theco.untry. Because of the low 
production levels in the c se ·of staiAIeIS tubes, tbe loS'S in 1980-81, 
was Rs. 1.2 croles and ill1'982-83 Its. 2.3 0'1'0 res· For'ball-bea-
rings because of low production the losses were Rs. 6.70 lakhs and 
84 lakbs rcspectiv·e-Jy". 

5.17. As~ed whether differential iR Pl1ioe was the 80Iccause for having 
more demand for imported material or quality-wise also there was diffe-
rCACe. tbe ;repr~se.DtaiiVe oftbe 0 partment'stated :-

"QuaUt~-wise we kave proouoed wheD it COIM8 to different grades 
of steel. Bven Ducle.ar quality we have produced which is more 
string~t ~cific.atio~-wiae but the major coft~traint or diffi'culty 

. is in terms of price and' delivery. Where it is related to the delivery 
of the alloy steel, wc do not make the bacie alloy steel billets .. We 
get them from the establh,hed alloy steel plants like Durgapur 
ASP or Midhawiar Musce VISL. The other point 1 would lIke to 
make i& that there is a total ban on import of seamle~s stainless 
Illeel-tubesllfld the duty is enhanced to the tune of 320~9o' If both 
fM8e cootd apply, then NFC would not have any difficulty in 
mating' u~, a commeroially viable project". 

5.18. Asked whether for production at NFC imported billets were 
requiftlld, the representative of the Department stated :-

··We oan take the indigenous billets but at a very hiSh cost. If we 
are atlowed loimpott the billets at a nominal duty" we can also. 
make the product comparable to imported finished tubes. But we 
have to take the indigenous billets whioh are much higher in cost 
nugingfrom 100% to 300%. We have to take it from the iodi-
Fnousanoy:"Steelproducets. On the finisbed product the duty 
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.is 300 per Ceftt· But there is exemption for essential industries like 
power, fertilizers etc where the duty is only 40 per ceot. So, we 
are not able to compete and get orders from tbea". 

S.i9 Explaiding further, tbe Secretary Department of AtonU~ Ellu., 
stated :-

"However, We are going to the different users and aski .. them to 
buy our products in prcference to foreign products and thus belp 
eaind'igenous industry. But the tax structure is 8gaiast us and 
tbcioitial cost is also against us· We arctryin, to bave 
discussions with th~ user Ministries aDd user compani •• to belp \ 

us out of this problem, which is not tcally of our making, buc 
passed on to us". 

5.20 Asked-wby the ittdigdtous billets were costlier as compared to .. 
imported billets, therepresentiltive of the Department statcd :-

. "That is vary much debated in the discussioaa of tlte Steel Mini-
Stry and the Heavy Industries Ministry. The problem •• that in 
most of tbese electric furnances the sted and power eOit much 
higher because the ferro alloys and ferro chrome tbd are used 
are costly. Even the graphite electrods for the Iteellndultry has 
;httJa-coat. These ~ the factors whiCblnake tbe Indian procilJct 
costly. compared to impOrted 'steel. Another ractor is. when it 
~mel to .6aiHled pr~tlc;ri, i'll the case of SOMe of these ;mpocted 
items tbese are Dot th~ real costs. but t'be dumping costs, because 
they do not want tolole"lobcl orders, 1lOmetimea, they; u. the 
dumping cost to keep customer. with tbmJ. To tbat extent, they 
are unrealistic prices, with which We havc to compete". 

S.21 The Committee tben obser'ved that if these were the considera-
tions,then the recurring losses wou"Jd condnue so as lon8 as these facts 
were thue. Agreeinl wi,.' this, the representative of the Department . 
stated :-

"GQvernmcnt is leiied of this problem. We arehavinl 1D0nthiy 
type lOr reportiDl syttem and efforts are being made to solve the 
pr~lem. As a first step, a total ban has be~D put on "the import of 
sel\Dl'ess and itainless tubes. Sd,fift'orts are 'being made to . ma~ 
thi' ~ommerciall'y viable. But it should be realiscd that the 
Department of Atomic Energy bas vcry little to do with this and 
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it is ft'<'re concerned with the Steel Mini80try.· Heavy Industries 
Ministry and the DGTO." 

5.22 The Co'mmittee then pointed out that the .only way out was to 
,D'pose or inorease duty on the import of finhhed prQduct.. The represen~ 
talive 01 the Depart'ment stated :-

"If the import is completely stopped. the alloy steel makers wiIJ 
compaign very strongly against it. We have DOW a very power-
ful organisation like defence production, They will compaign that 

. ) billet import should not be permitted. S'o. we have to reconcile 
the position. We have to take high cost billet and produce tubes. 
The only remedy available is higb duty OD ,the fiDitbed,product 
and implementing it;'Y 

5.23 When asked why waa the in~'aTled capa~ty much more than the 
requirement, tbe representative of the Department atated;-

"The installed capacity was fixed taking into accOUJlt the. demand 
.... itilin thecouutry. Now it 'is a que.lion of fon:ing the users to 
take.it from the NFC. There w!1I be a certain element of extra 
cost. It it only Ii question of timeelemena. We shall do this very 

·"OOD.'· , 
- . 

~.24 fDa NOte furnished alter eviden~~, Department o(,Atomic Energy 
furnished the folJowins comparative data showin8' cost of tubes manu-
faetured at NFC and the 'Landed cost of impo~ed tubeswitb 40% duty rOf 
project pnd 33 ~,;) duty for nOJl-pro.jec:t import: 

COMPARATIVE STNTEMENT OF PRICES OF SS TUBES VI 
IMPORTED TUBES 

. Cat. 

304 33.41 ><1.77 P2 
304L 33.41 x 3.38 Pl 
30tL fr,3 x 2.17 P2 
321 -51xS PI 
316 1'.57 xS PI 
316L 57 $I: S. P.1 

. Prices 'in Rs.lKg; 

NFC'i ~a~~!~_~~_()(!~~_rte~LMatl . 
price with 40~ C.D- With 330;. C.D 

_4_ ----.- .. _______ ., •.• __ _ 

102 62.6 149 .. 
)2S 75.~ 180 
13S' 8022 191.6 
112 53.8 128." 
140 77.9 186 
201 g2.1 ' 1916 .. 
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RA.TES-BB TUBES 

S1. Typical Tube NFC's NFC's Imported Tubes 
No. rates Rs/Kg . Dia (MM) supply -- ---

condition Rs/Kg Landed cost Supply 
with 95% condi-
costoms ti08 

duty 

l. 30.to 45 CR 36.0 27.6 CR 
2. 47 to 55 CR 29.2 20.S CR 
3. 56 to 85 CR 29.2 17.0 HR 
4. 90 to 150 HR 21.4 15.0 HR 

NOTE; CR-Cold rolled/pilBered 
HE-Hot Extruded 

. HR-Hot Rolled. 

S.lS The Committee 80d tbat as tbe extrusioD press 'of the Nucl.ar fuel 
complex, Hyderabad had spare capacity, tbe Tubes Dil'ilioD undertook 
.. anufadure of staiDlen steel tubes and bali-bearing tubes IS a commercial 
activity of tbe complex and as an import substitution 'eDture. Tbe Commi-
ttee are cODcerned to Dote the gross uDder utilisatioD of the capacity iD tile 
Tubes Division and consequeDtlal loss suffered. Tbe Committee were ."'01'-
med tbat tbe stainless steel Tul)es Plants suffered losiel of 1.2 crores III 1_-
81 aDd Rs. 1.3 crores in 1981-81. In tbe case of ball-bearing tubes pia" 
tbe low production is slated to baYe resulted in losses to tbe exteDt of R •. 
6.70 laths and R·s. 84 laths fespectinl, durinl this period. The repretenta-
tive of tbe Department of Atomic Eaerl1 disclosed in uideace that tbis 
commercial Yenture bad been taken up by them at tbe instaace of tbe Minis-
try of Industry. He was of tbe,iew. tbat aDIeu hip Import duty wa1mpo-
seel by Government on the import of such tubes It would not be pollible (or 
tbe Tubes Di,lslon to be commercially ~iable. Tbe realOft for the l.dI, __ 
ouae tubes being costlier Is because of biab costs of billets iD India whlcb 10 
mto the production oftbese tubes. The Committee feel that the Nad," 
Fuel Complex ahould not be made to suffer losses year titer year on p~; 
tlon of tbese tubel on the plea tbat they 'aYe developed the tecboololY ~. 
ncb manufacture. The basic question that arises In thl, context I, IIDW 
spare capacity arose In tbe extrusion press of tbe Nuclear Fael complex; Hy-

, 

-. 
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.er.bad and bow far it has beeDecoaomicaUy, if, not 6oaneiatly. justified In 
deciding to make use of tbis capacity to produce .taioless steel tubes and 
ball-bearing tribes. WMle the Committee would await an answer" to this, 
they would, •• elt that it shoald be examined whether by adjustment io fiscal 
le,ie. the upi,' could be made '''ble or wbether the .part "capaeity eOllld be ut" for some other J1'oductive, purpose prelit.bly. I:. ... . . 



CHAPTER VI 
HEAVY WATER PLANTS 

6.1 There are three Heavy Water plants in operation at NangaJ, 
Tuticorin.and Baroda, two are under construction at ta.lcher and Kota and 
two are under construction at ThatVaishet (Maharashtra) and ,Manugru 
(Anohra Pradesh Nangal Heavy Water PJ~nt i~ ,part or'N~'n$ai :~ertjJiser 
Complex and is under the Mini!;try of Chemicals & Fertilizers. Details of 
project cost, installed capacity and actual/anticipated date.ofco~mission­
jog of the remaining 6 plants a' furnished by the Deptt. of Atomic Energy 
are givcri below :-' ," ' ,I-

Plani Bstimates Inst~lled A~tuaiJA,~ici. 
Cost Capacity'" pat~d, da\,e of 

(Rs. clore~) (M.T.tyr.) I,Cf'~~iOD· 

1. HWP, Tlticorin 
2. HWP, Baroda 
3. HWP. Kota 
4. HWP, Talcher' 
S.'IlWP, ThaI ' 

V,iabet 
6. HWP, ManugUrb' 

37,37 
33.87 
68.61 
,60.50 

187.65 
461.60 

• 71.30 
67.20 

100.00 
62.10 

140.00 
200.'OQ 
~1t20 . 

, i~.;1 
July, 1978 

'" i, "~IY, 19iO 
March, 1983 
Marcb.1983 

... ; , of ~. 

, February. n'7 
, " / i~1S 

, 6.2 The Nangal Meay'Water Plant'is based o'n elecfrolhis and 
Hydrogen distiltation process. Th'e plants at:Baroda.:talcber an(f'futicorin 
are based on ammoniutn hydr'ogenexchange '·process .. 'Rotaplaiit'is based 
on ,hydrogen sulphide'water exchadgc"ptocess devdfoPed'l)y Bha'ba;Atomic 
Research Centre. . " '." ' 

6.3 In a J'Clote the Department ~f Atomic ~De~.y ,bav~, st~e~ I ,~h8t the 
capacityutilisationiu Baroda on'd Tuticorin Hea,:~ wat~r P~~~.;.h~d .~~ 
as under'~- (' "", ,', .f, • 

Hl'UYY Water Projecl.~ 
_______ I . i," 

0) Capacity (metriQ toanes/Year) 
IDstaIled 
Effective 

(ii) Date of commissioning 

HWP (BarodlA) 

41 

67.2 # 

45.0' 
21 July,'SO" 

HWP (Tutlcorln) 
" ----.-.. -.-.---.. ----

71.3 
45·0 
171uly, 78. 
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6.4 As regards the reasons for underutilisation of capacity. Department 
of Atomic Energy have intimated as under :-

I. 

(a) HWP (Tutkorfn) 

The optimum performanre of the plant could not be achie.ved due 
to s~veral tethni.cal problems such as high frequency of voltage 
dips and non-availablility of continuous supply or requisite quantity .r syn. gasfrotrithe fertilizer plant of SPIC. lower concentrati('n 
of deuterium in the feed gas low' recovery in the exchange 
tower and ootageto due to plant problems such' as f.Jilure of 
pumps, damas~sto bearings etc .. Variou<;. measures to improve. 
the performance are in hand. Some of these problems have ~Iread~ . 
bun overcome, while measures httve been thought of. for solving 
the T08tor tbe .,toblt'ms;n a phased manner to achieve the effective 
production of 45 tonnea per year baaed ~n irremediable CODS-

traints. 

'(b) 8WP (Baroda) 

Th~ optiDiQm performance could not be' achieved due to various 
. 'technical problema such as low concentration of deuterium in feed. 
Ja8, failure of sealing riJ,lgs of STD valves, limitation of cracker 
lead due to excessive vibrations in the discharge line of liquid 
amMonia pump feed to the cracker, low recovery in the exchange 
tower, higb shell temporatllfe of the oonvertor and other plant 
problems. The technical problems are under con8tan~ study for 
remedial mea.ures. Some of theseproblem8over~ome. while 
measures have heen th()ught of. for solving tbe rest oftbe problema 
.inl. 'pbased manner,' to achieve tbe effective production of 45 

• toDDeS 'per yeat baled OD irremediable constraints. ' 

6.S In 'a Note the Dep.artmept of Atomic Energy have stated that the 
cumulative demand for beavy water for the next 10 years was IikeJy to be 
.. follows :-

I . 

1984-85 
1985-:86 
1986-87 
1987-88 

(Figures refer to D02 
.in Tonnes) 

256 
~S8 

620 
1014 

I ' 
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1988-89 1343 
)1}89--90 1429 . 
1990-91 1845 
1991--:92 2449 
1992-93 3078 
1993-9j 4062 
199.J-95 5083 

• 6.6 It has be~n stated tbat substantial part of this re'luirement can bo , . 

met from the indigenous p.oduction. However. in tbe'initial stages, there 
may be a shortfall due to the production not, matcbloa with the demand. 
This gap i') proposed to be bridged from imports from· sources Ii~e USSR. 
The impol t of beOivy "water from" USSR and its cost dUfing the Jast 3 years 
was as follows :-

_·,, _________ R ____ 

Year Quantity CIF Value 
«onnes) (Rs. Crores) .' -_ .. _- .. . .. -------- "'- _.- _. 

~----,--

1980 41 8.17 
1981 40 926 
1982 50 13,36 

Totat: 131 30.79 
l ' 

67 The Committee Had tbat the He .. , watel' Plants at Taticorln and 
B_roda wbleb,were co ... missiOD~d In July 1978 and in July 1980 with an In-
stalled capac,ty ,of' 67.ll\fTand 71.3 MT respectivel, hate not been worklnl 
at, fall capacity beca,se of teelanieal probiems. The' COllmluee bave beeD 
informed that some of' then problelH ba.e ..... eady been overcome wbU. 
meHurN bave been tb08"bt ,of forsol .. inl tht rest of the ,roblems In a phas-
ed manoer to achieve optimal procluctioD of 45 toallel p.r year based OD 

Irremedial constraints. The Committee ~ewtbe aDa.-utlllsation of capac'-
- ties in these plautll with seriou\) ccMK:el1l because aD, .• b.rt,_11 betweeDde-

mand and in"ile~. productioD bas 10 be made goOd by lbe Import or he-", 
water. Daring 'the last 3 years ending 1982 til. teral:4aantity or 131 tonne. 
of the total CIF nlueofRs. 3O.79erores "'4110 'be larported from USSR. 
Tbe Committee recommeBd tbat the tecbnical problems. eonfronting the two 
bee", water Projects at Turicorin and Baroda may be examined in depth by 
a Technical Committee wbo may be .5ke4 tosuueit _lations to tbese prob-
le .. s witbin. specijitld period. TbeCo ... ittee are,of·the Orm .ie" tbat 
when tbe demand fur heuy water to support tile nuclea".ergy proaramme 
is picking lip 10 fast. we cannot afrold to let the ex.iltl., &leuy water ,Iut. 
IaDluisb_. If,however, tbe cOllsfraintsof these p'anll are really 10_ 
'irremediable' aUlmenting of the aYailabie ~pacity for production of Heu)' 
water sboald be considered forthwith. 



. APPEN.DIX 

~tatement of Recommendations and Observations 

SI. No. Para No. Recommendations and Ob.ervations 

1. 

2. 

1.6 . Section 22(0 (a) of the Atotl)ic Energy A~t i962 .. 

us 

. ' 

(33 or 1962) has vested powers in the Union Go~ern~' 
ment "to develop a sound and adequate Nationat . 
Policy in regard to Atomic Power." The 'Committee 
recommend that Government should formulate a 
comprehensive and sound National Policy on Atomic 
Power and plaoe it before Parliament. 

The Co~mittee understand that nearly 9% of all 
World electricity is being generated I trom nuclear 

. power. The correllponding figure for India is 2.5% 
only. As against this. the share of electricity generated 
from nuclear power in other countries in 1981 was 
about 37.7% in France, 35.7% in Finland, 35.3% in 

'Iweden, 28.1% in Switzerland. 25.3%' in Beigium, 
24.'1%ib Bulgaria. 17.3% in Japan, 14.6% in Federal 
Rep1lblic of Germany, ]2.7% in U. K.. 11.9% in 
U.S.A.; 10.0% in Canada and 5.5% in Pakistan. Even 
though India is producing 30 times more nuclear 
power tban Pakistan. in terms of percentage, electri-
dty BeD~rated from nuclear power in India is less 
tltaDhalf of that of Pakistan. In this connection, the 
Committee wish to recall that late Dr. Bhabha had 
claimed that 70% of ener~ requirem9ts of' India 
could be met by Atomic Energy. A1t~ugh capital 
east of nuclear power plants is estimated to be 25% 
moretllaa Thermal Plants the overall cost in respects 
of Duclear energy is quite leSI. In view of this lb. 
ComDliUee see no Rason wby India should not tap 
the atomic en~1'8Y source for generatini electricity ina 
"bi, way to meet eva-growing power needs' or the' 
country . 

. " 
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The C()mntiUce and. tbat _thougb the Atomic 
Energy Commission had ,i~ .l96f'-~fisaged commission: 

; ing 9f 27PO MW o( JWd~,r POW~l'.{~apacity by tbe end 
.d 1980~ so:. Car: onJy a~otaJ 41!MOity of86O MW (i.e. 
420 MW a~ TarapllrA~mic . Power Station aod 
420 MW at Q.aJut~an· :Ato"J:li~"ower Station) bas 
hefD e;tablishcd indipatillg a sbol.1lfall of as mucb as 
68%. According , totbe -Depattment of Atomic 
Energy. thjs sbor.tfall:·bad heOll'due'to two constraints' 
viz, limited industrial . infrastr",",ure capable of 
supportiQg tbe nuclear pr08l'amDle and the rC'Itrictive 
practices in international trade.- in., nuclear materials. 
The, Department 'bas assured 1hcrCOmmittee that •. on a 
reassessment of tbe programme, they have now set a 
target of geDe~8ting 10000 MW of nuclear power (i.e. 
10 per cent of power from all sourees) by tbe turn of 
tbe century. The Committee hope and trust that tbe 
Pepartment . would makecoDcerted efforts to achiev~ 

. this tltrget. 

1.17 The Secretaty, Department of Atomic Energy 
informed the Committee in evidence tbat countries 
with whom Inoia bad entered 'into. an agreement for 
IUPply of cnricbeduranium bad not only failed to 

'cntUrc uninterrupted 'Supply of that material but bad 
: started placiDg restrictions on supply of heavy water 
and spare parts for Tarapur Atomic Power Plant. Tbe 
Committee could well imagine the extent to which all ' 
this ·inhibits out progress towards enlarging nuclear 
power geeeratioo for constructive purposes. Never-
theless they hope thdt Government would take suitable 

.. *'Ps to get o.ct the situation. It is needless to Bay 
that it"w,ould be prudent to diversify our sources of 

.Iupply to a.oid dependence ~ one source. 
J ' ., 

1.23 The Committ~ find that~t;preseDt tbe desi,oio!. 
constt'Uctioo' &'lid operatioD of· the nuclear power 
stattoos intbe ,countty i. beins «Imini.tered by a 

.. ', QsnltaJ Board of MaDasement. dIough the primary 
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respOllsibility thereof continues ,to be that of the 
. Power Projects' Engineering Division of tbe Depart-
ment of Atomic Energy. Recently Government have 
eet up an atomic' Enc'IIY Re.ulal6ry Board. Under 
tbe Atomic Energy' Act. the' Department of Atomic 
Eiler., is I'equired to coordinate itl. policy' on Atomi 
'Energy with the Central Electricity Authority and tbe 
state, Electricity Boards etc.. 10 ifnplement schemes 
for tbe generation of eleotricity, and to operate atomic 
power.8tation8 in consulation with the Boards or 
CorpONltioM concerned. However; wbile there!! is a 
good m .. asure of coordination with the Central 
Eledlricity Authority this cannot be said of the coor-

" dillatian with' the State Electricity Boards. The 
Committe«f recommend tbat the exiSting machinery for 

,1.18-

,.coordination should be ,strenSlhel1ed io order that 
pli~DIDg andclIecution as well as generation of 
electticity froJl) nuclear pow.et projects may not in any 
manner be inhibited. 

.. 
Tho Committee liudthllt the size of the Plan J 

outlays ,f,,~ development of Atomic Power has been' 
goirS up in every suctessiY~..:.fiY.e ,Year Plan, In the 
:Third F;ive Year "Ian,. modellt allocatioD of Rs. 31 
,crores for deve'opmentof Atomic . Power Oeneration 
,WB~ made. This' w8'~Dcrea'ritI,: to)·lts. 132 crOTes in 

.'.'.,be Fourth F;.ve :Plan; and t~ Rs. 33J crores. in the 
.'~~f~h:Fi¥e Vcar'Plar1. ';I'D t'beyea""978-79 and 19,79.80 
,:'~""s'te .tile ,ex~nt!Of lb:. 16 orltt,. and Rs. 55 crores 
resp~ctiv~ly ,~"I e allouted· for 'tltls programme. 1n 

'\;". the Shih Fiye, Ye;lr PJan, a still 'arger outlay vi:l\. 
; ::' ~s~ 450 ~ror4f1l was made. " h· ha!l' 'been reported to the 

,~'OmlliiUte: that during,the' 'first t\\lo'!years of the Sixth 
F.ive "(eM Plhn .ao expcnditureof Rs. 135,05 crores 
had !a'rc"dy bten incurred and that the I xpenditure " 
duth'll the remllinin'g 3' years ~f the plnn 'wis likely to ' 
be' of, the order' oj Ri. 359.12' crbres aBsresatina to a 
total :clpenditure' of ' It's." t$9'1. ~7' crores durin. the 
enrirepilln pel'ioo.! 'nere 'wiJP 'ti~ I thus aDcxct.S of 
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Rs. 41.17 crores. (about 10 per cent) over the, plan 
provision. The Committee are oat clear as to wbat 
extent this increase has beeo due to cost escalatioo 
aod whether the 'physical achievement would be higher 
than contemplated initially in the Sixth Plan. In any 

. 'case, they would impress on the Dep.artment the oeed 
for a realistic projection of requirements to the 
Planning Commission fllr formulation of Five Years 
Plabs in future. 

2;9 The Committee find that during the last 3 yean 
'(1981-82 to 1983-84) while the Taraput Atomic Power 
Stdtion worked to a capacity factor ranglDg between 
39 to 53 per cent, the capacity utilisation that Rajasthan 
. Atomic Power Stadon ranged between 27 and 45%. 
According to the Deptt .. of Atomic Energy the under 
utilisation at Tarapur 'had been due to uncertainty in 
supplies of enriched urani'lm requiring reduction in 
operating power level to conserve available fuel: In 
the case of Rajasthan Atomic Power Station the major 
factor inhibiting full utilisation of installed capacity 
bas been stated to be equipment problems both of 
conventional and nuclear equipment in the Stadon and 
grid operating conditions. The Committee Were 
assured in evidencc that 'he fuel constra:int at Tacapur 
has ·since been overcome and that they will now be 
geUfng fuel from France for that Station. It bas how':' 
ever been .stated that it would be better to restrict 
the power level of the Tarapuc rea~tor at 160 MW as 
agaiost its installed capacity of 210 MW. As a matter 
of fact, Tarapuf bad in ear.ier· years achieved a 
capacity factor of as much as 75 to '77% Ind the 
Committee hope that· optimal production will be 
cosured in future. 

I •.. , 2.10 The Committee are perturbed to find that while 
Unit No.2 at Rajilsthan Atomic Pdwer StatioD had 
heea workins somewhat smoothly, Unit No. I had 
beeR posing equipment problems. '!'hi' Unit worked . . 

• 
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uptC) August.September, 1981 and when the equipment 
problem ~urraced; it. ",as temp()rarily fixed up and 
the Unit started functioning again hi January, .1982. 
but a8 that particular fixing did not last tbe Unit had 
to be taken out for servicing in March, 1982. Since 
then this Unit is reported to be Dul' of operation. Ac-
cording to the Committee headed' by Dr. N.V. Prafisd 
which had gone into the v. ork'ing of the Rajasthan 
Atomic Power St atioD the location Or this plant was not 
a right one. That Committee has also pointed out that,.' 
1hefact that'the reactor at Rajasthan' was only a 

, prototypical reac'tor was lost sight of by the authorities , .(..., [ '.'. .' 

concerned. 'It has also been pointed out that another ' 
"cbnstraint' in" t~e c'~se of thi~,p~lI,nt has been that all 
'-the power for this' plant came d'rrom only one source. 

T11e' Committee', w~re assu r~d' : 4urlng evidence that 
moslof tlte "tecJHlicar recommendations made by the 
:Prasa(r~dm'mitte~ h:a~e already I i,~en implemented at 
ali estiinated'cb~t'()r 'Rs. 2bcror~~. The Committee 

'recortt\nend'that'the Prasad C~'~~ittee's recommenda-
, Hons relatiilg to. Qrganis~tion~{ ,~ieaknesses may also 

, , .. I .. " ,r " .. J, I .',., 

'bcf'proc'cilsed' and conclusive,. Action taken without 
• : :', )I.t ,',' "'II., 

tUrthetloss of time. 

2· 13 " , Th 'Cbriimittee are e'or'1<"erned to note tha t 
'urin! the las't fou'r )~TSi botti- TAflipur Atomic Power 
St!atiOn I:lnd the Rajastb'an '~tomi~ Pbwer Station have 
tuffe.red a I'lumbtr of out' ages resulting in" loss of wor-
kiltg da'),s. "In'1982 Mone Unit H bf Tarapur Atomic 
Pdt.ler Stat;oft'lost a~ many a~ Ilf~ days, Unit-land 
UniHJ of Raja!;than Alo'mic PoWer Station lost 222.27 
days arid '18036 days respectively. The Committee 
n~olJllrMnd that, effective ste-ps thay be taken 10 sec 
that whatever equipml''nt' Y;eIlkVl:'is maintained well 
by, ,pc:riodica.Linsprc\ioosand,recti ficatioDs'of defects as· 
6l~dwbeD.,they OC(i",f~ In any'case:iUbould be ensured 
that ,tiler.e 4 no. ,Japse,; orl.,~meat' .. of human error in 
keep!n~,the~qipmc~t at,tbe5~p1a'1lt5 in working order .. 
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2.20 The Committee find that the current tariff rate for 
supply of power hy Tarapur Atomic Power Station to 
Maharasbtra and OujaratElectridty Boards is 18.91 
paise/KWH. the tariff 'for pdwer .'bppJied by Rajasthan 
Atomic' Power Swtioni6 2836, paise/KWH. The 
Committee; have'been intGrmed that the actual returd 
i~ the case ~f Tarapur Atomic: ~ower Station has 
been 15.83% In 1978.79, 6,83% 10 1979-S0 and~ 
6.23% in 1980-81 and in the :case of Rnjasthan 
Atomh.: Power StatioD it was (-:-) 1.58% in 1978-79 
8.25% in 1979-80 and 3.90% in 191K)-SI. Thus although 
it was expected to have 12percem return it has Dot 
materialised except ill one year and that too in the case 
of Tarapur Station only. Tbe Committee feel that it 
should bl' possible to aohieve the desirable rute of 
returh if ohly the C,ost of operation is controJIed and 
sustained power production at ,the optimal level of 
capacity utilisation ensured in future. 

2.23 The Committee cannot resist the impre~sion that ade-
quate attention was not paid by P{oject Authorities to 
ensure that the units 'meant for m",nagement of radio-
active wastes generltted during the operation of nuclear 

I Power Station arid for ensuring' that release of radio-· 
activity to the environn'ientis well 'below the stringent 
criteria'laid down by' the safety authorities. were com-

I p!eted 'oli time arid without any cost overrun. For 
~xample, the Waste hn'inobllisation Project and. the 

"Solid Stora$e' Survei'llance Facility Unit at Tarapul" 
\vhlch wefe expectedto',be completed by August, 198) 
arut September, 1983respec1vte1y are so much behind 
Schedule that they are e"pected 'to be operational only 
at the end of 1984.' The' 'Committee recommend that 

" proj~ct implementation machinery ShouJd ~ geared up 
to, ensure that such important units for the Atomic 
Power Plants are not beldup. ,The Committee also 
recommend' ~hat in fu,iure it,sholJ1d be ensured that waste man~gemeDt \lnit~ a'b~ib~tio become part of an 
Atomic Power' Project and are set up aloDiwirh the 
project. " 
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3 8 It is a matter of great concern that t&e Atomic Power 
Projects under constru lion in the country viz. Madras 
Atomic Power Project (Unit I & II) Narora Atomic 
Power Projects (Unit I & II) are behind schedule by 
periods varying from 5 to 10 years resultmg in f, equent 
increases in projects costs estimates. The original pro-
ject cost of Unit I & II at Madras was Rs. 61.78 crores 
and Rs. 70.63 crores respectively. According to the 
3rd revision of cost estimates in October, .1982, the 
revised cost of Unit I will be around Rs. 180.83 crores 
and according to the Second revision (October. 1982) 
of cost e'stlmates of Unit II the revised cost will by 
Rs. 127.04 crores. As -against this the expenditure 
incurred Uphl 31.3.82 on Unit I amounted to Rs. 105.64 
crores and that on Unit II Rs. 86.82 crores. In the 
case of Narora Atomic Power Prpject, the original pro-
ject cost of Rs. 209.89 crores has had to be levised to 
Rs. 399.64 crores. Besides. general inflation. the main 
reasons for increase in projects cost have been attri-
buted to (i) increase in scope of work including design 
chang~s (ii) increases in cost of fuel and heavy water 
(iii) augmentation of upgrading facilities and (iv) in-
crease!\/augnientation of housing facilities. In any case 
delays in execution of project resutt in o.ot only pushing 
up the project cost but also in loss of production. The 
Committee, therefore, recomm.end that the implementa-
tion of Atomic Power Projects may be streamlined and 
modern technique.s of management to ensure that Ato: 
mic Power pr~jects taken in hand are completed and 
commissioned on time in future. 

3.IS )t tsnspired during examination by the Committee 
tbat Government have given up their earlier idea of 

. baving four reactor clusters of 235 MW each in 
Southern, Weslarn and Northern region and that now 
tbe Dep.artment of Atomic Energy propose to go in for 
Duclear power stations of 2000 MW in cluster.,; in each 
of the fout regions viz. South. Bast, North and West. 
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"11 was cJaiml."d that setting up of nuclear power stations 
in large numbers and putting them in clusters would 
be cheaper. The putting up of DUcl('ar power stations 
in the Eastern region also has beeD justified on tbe basis 
that it could help to have a mix of therma.1 and nuclear 
power stations to cater to tbe needs of the '('gion just 
jl1{ case sufficient coal i~ unavailable for any reason. 
The Committee welcome this approach. 
The ~cretllry Department of Atomic Energy observed 
in evidence tbai "power is for the whole of India. We 
should plan o~r Strategy in such a mJnner fhat one day 
there should one common.grid for the whole country'. 
That shOUld be an ideul situation." The Committee 
would recommend that the feasibility and the ad visibility 
of setting up an inlegrated power grid for the entlfe 
country may be examined in consultation with the 
State Governments. . . 
The three nuclear power projects liz. M; dras Atomic 
Power project (Unit 1 &. IJI, NaroraAlomic pOwtr pro-
ject (Units I, & II) a od Kakraparu Atomic po" e1 project 
(Units I & II) which are under construction at present 
ill the country are of "natural uranium fuelled, 
pressurised heavy water reactor desigl)." The Commi. 
ttee find tbat though no foreign collaboration has been 
entered into for these projects the Import conlent'in 
(hese projects is Iikel, til be about 10%. According td tbe 
Department of Atomic Energy .. JOO% ind,genisalion 
'hough technically achievable would nol be economi-
cally viable," The Committee are not impre6sed tly 
this view. The Committee fed th .. t by importina& 
part of the criticalequipments, how.oever small it may 
be in value, we would be completely dependent on the 
foreign suppliers for loervicing and replacement and"' 
that thi~ would amount to repeating th~ same mistake 
we did in the case of Tarapur Plant, IJnfortunately,' 
the experience in the case of Tarapur Plant has not been' a bappy (lre· The Committee would therefore, urge 
Ooverument to consider serious.ly- wby even this 10% 
of import content shOuld. be there e5peciaJly when , 
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100% indiginisatioD is not only desirable but also 
achieveable. 

4: 10. The Committee recall thatbal;ed on.,the limited Uranium' 
deposits and more abundant thor,ium deposits in the 
country. an integrated strategy of first using natural 
'uranium with; heavy water type reactors followed by . 
a fast breeder reactor was. visualised at the outset of 

. Jnlilia's nUt:lenrpower pr~;rBmme. It has been reported 
by the Department of Atomic Energy that. rndaa;s first 
Fast Breeder Reactor being constructed at the Reactors. 
Research Centre·at Kl)lpakanl is expected to b~ comple-
ted by 1984.· However~ the F86t Breeder Prototype 
reactor is expected to be commissioned only by the· 
middle of 1990. The -design aop construction of this 
Prototype Reactor would entail an expenditure of 
Rs. 750 crores spread,oY.er J5 year.s. When the Commi-. 
tt~e referred to the doubts expreslJcd in certain quarter!;' 
that the: Faft Breeder reaFtors were neither safe nor 
stable. the Sect:etary Department of Atomic Energy 
pointed out that such . reactors pave been working 
sa"trao.only in France a»P Ru~ia ,and that such fears 
were unfounded. The .CommiHee ~gree that setting up 
of f~~. bree~der reactor is ~perh .. ps .the only way of using. 
our thorium dopjlsits., ;rbe CoOl~ittee stress the need 
to .ee that ti;le.programme.qf I de,iln and construction 
of Prototype fa~t bre~r.re'actor. is completed OD sche-
dule and: tbere is no let up .a~ an)' stage. 

17~ . S.\3 Th~ .Nuclear Fuel.C;omplex was set up in 
Hyderab~d iQ 1972 to. cater to the Fuel requirements 
of I~dia's power rea~tor. programm~. The power 
reactor programme ip l,ndia Is Qased on the use of 
D'8tur~ uranium al fuel and OQ'Y ·the Tarapur Atomic 
PQw.et-' Stati~D us~s enriched urallium. The complex 
,comprises of two Divisionsl,1ameJy the Fuel Division 
and the Tubes Pivision. 'The main production plants 
of this fuel division viz. Natural Fuel Fabricat,ioD 
plant. the Zircal!oy Fabfication Plant and the Enriched 
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fuel Fabricating Plant -of the Complex were com-
mlssionedduring the year 1972-73. The Committee 

. find that tbese 3 plants of dae ;Fucl Division bav~ oot 
beta working to thei.r fuUcapacity. During tbe last 
3 years (1980-81 to 1982-$3) the oapacity utilisation 
at the natural Uranium Oxide Fuel Plant bad> been 
50%. 60% and 85% respectively., In the oariched 
Uranium FueIPlant.tb~ utilisation Wall only to per 
cent in 1980-81, 50% in 1981'·82 and l~% in 1982·33. 
In tbe ZircaUoy Plant the cap~city utilisation in 
1980~81 ,was about 32%. in 1981-82 about 50% and 
in 19112 .. 83 it' "as more thaD. ,SO per cent. The 

• Committee were given to ,undef~tand that the (uel 
production at the nuck:ar fuel complex ha~ beeD. 

! regulated keeping in view tbe fuel needs of the differedt 
reactors and that all through ever since the com,-
rnissiooing of i,he Complex in 1972 the fuel has been 
available in sufficient reserves at the reactors including 
tbe Tarapu'r reactor. 

Tl\e ComlrHttee were assured that even at Tara-
pur 'Plant where there was set bllck in terms of utilisa-
tion 'becausdof non·availability of the enriched 
uraoium from U.S .. the working of that Plant wall 
DO.t allowed 'to suffer:' 

18. ' 5.1'4 - The 'Com~itte~ Jare .8hid:'to note that the 
Deve16pmeotw6tk' On·' ·MOX . ,(Mixed . Oxide Fuel 
PlaliDumOxidc' 8Dd"Uranium"!0xide) as alternative 
fuel for nuclear I re~ctor bas Wo' carried out and the 
possibiliiyofusing' it 'in the Mght water reactors has 
becoestablished. The Committee would await the . . 

,steps taken to abopt this tec@ology in view of its 
obvjous advankges. 

.' ,'Y 
19-" 5:25, TbeObmmittee fi.nd ;tbal: III ;lhe extrusion press 

, : \ "etf the Nuclear fuel cOmpiex. ,.tlyderabad had spare 
,eapacity. tN: fubes Division undertook manufacture 
Of; stainless' steel tube~' and ball-bearing tubes 81 a 
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commercial activity of the complex and' as an Imporl 
substitution venture. The Committee are concerned 
to note the sross under-utilisatjo~ of the capacity in 
the Tubes Division and consequential loss suffered. 
The Committee were informed that the stainless Iteel 
Tubes Plants suffered losses of 1.2 crores in 1980-81 and 
Rs. 2.3 crores in 1981-82· In the ca-e of ball-bearing 

'l tubes plant the low production is tated to have 
resulted in losses to the extent of Rs. 6.70 lakhs and 
Rs. 84 lakhs respectively during this period.. The 
representative of th~ Department' of Atomic Energy 
disclosed in evidence tbat' this commercial venture 

. had been' taken-up by them at the iDst~Dce of the 
Ministry ot Industry. He was C?f the view that unle~s 

hiZh import duty .as imposed by Government on the. 
import of such tubes it wouJd not be possible for the 
Tubes Division to be commercially viable. The reason 

.for the indigenous tubes being costlier is because of hight 
costs of billets in India whkh ,0 into the production 
of these tubes. The Committee feel that the Nuclear 
Fuel Complex should Dot be ,made to suffer losses year 
after year on production' of these tubes on the plea 

. that they have developed the technology for such 
manufacture. The basic question that arises In this 
context is bow' spare capacity arose in the extrUbion 
pr~ss of tbcNuclear Fuel Complex,' Hyderabad and 
how far ia h •• s been economically, if not financially, 
ju~trfied 'n deciding to make use of this capacity to 
produce' stainless steel tubes and baU-bearina tubes. 
Wbilethe Comn'ittee wou'd await an answer to this, 
they would ~u~'ge~t that it should be e\amined wheth~r 
by adjustment in fiscat levies tbe unit could be made 
viable or whether tbe spare capacity could be used for 
lOme olher pl'Uductive purpose profitably. 

6.7 The (ommittee find Ihat the Hell.YY Water 
Plants at TUlil.orin Jttd 8aroda whkh wrre com-
missioned in July J978 and in July J980 with an in-
stalled capecity of 67.l MT aad 71.3 MT respectively 
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have not been working at full capacity because of 
technical problems. The' Committee have beeD tn-
formed that some of these problems h.lve already been 
over-come whil~ measures have been thought of for 
solving the rest of the problems in a phaSed manner 
to achieve optimal production of 45 tonnes per year 
based on irremedial constraints- The Committee view 
the under-utilisation of capacities in these plants with 
f'erious concern because any shortfall between demand 
and indigenous production has to be mlde good by tbe 
import of heavy water. Outing the last 3 years ending 
1982 the total quantity of 131 tonnes of the total CIF 
value of Rs. 30.79 crores had to be imported from 
USSR. The Committee recommend tbat tbe technical 
'problems confronting the two heavy water Projects at 
Tuticorin and Baroda may be examined in depth by a 
Technical Committee who may be asked to suggest 
solutions to these problems within a specified period. 
The Committee are of the firm view that when the 
demaDd for beavy water to suppo~t the nuclear energy 
programme is pickiog up so fast, _ we cannot afford 
to let the existing heavy water plants languish. If._ 
however, tbe constraints of these plants are really 
found 'irremediable' augmenting of the available 
capacity for. production of Heavy water should be 
considered forthwith. 
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