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INTRODUCTION 

It the Chairman of the Estimates Committee having been 
authorised by the Committee, present this Report of the Estimates 
Committee on action taken by Government on the recommendations 
contained in the H~ndred Twenty-Ninth Report of Estimates Com-
mittee (Fourth Lok Sabha) on the Department of Atomic Energy-
Atomic Power. 

2. The Hundred Twenty-Ninth Report was presented to Lok 
Sabha on the 31st July, 1970· Government furnished their replies 
indicating action taken on the recommendations contained in that 
Report on the 30th January, 1971, 15th March and 4th July, 1972. 
The replies were considered by the Study Group 'E' of the Estimates 
Committee (1971-72) on the 17th February, 1972. The Study Group 
'E' of the Estimates Committee (1972-73) considered further replies 
received from the Department on the 16th June, 1972, 24th Novem-
ber, 1972 and 1st December, 1972 and approved the draft Report on 
the 1st February, 1973. The Report was subsequently adopted by 
the Committee on the 12th February, 1973. 

3. The Report has been divided into the following Chapters: 

I. Report; 

II. Recommendations which have been accepted by Government; 

III. Recommendations which the Committee do not desire to 
pursue in view of the Government's replies; 

IV. Recommendations in respect of which replies of Government 
has not been accepted by the Committee. 

4. An analysis of the action taken by Government on the recom-
mendations contained in the Hundred Twenty-Ninth Report of the 
Esti~ates Committee (Fourth Lok Sabha) is given in Appendix-IV. 
It would be observed therefrom that out of 75 recommendations 
made in the said Report, 34 recommendations i.e. 45.4 per cent have 
been accepted by Government. The Committee do not desire to 
pursue 19 recommendations i.e. 25.3 per cent in view of Govern-
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"It has been stated in your reply, that an amount of Rs. 2.60 
crores has been paid to the International General Electric 
as bonus in terms of the contract for increase in electrical 
output over the rated capacity. 

(a) Please state the period when the payment of perform-
ance bonus was made to the International General Elec-
tric. 

(b) Please state the reasons why the information about the 
payment to the contractors could not be supplied to th~ 
Estimates· Committee earlier. 

(c) Please state the basis on which the increase in electri-
cal output over the rated capacity was worked out and 
with what results." 

4. Government in their reply have stated-

(a) Payment of performance bonus was made on 24th March, 
1970 to the International General Electric Company. This question 
was considered by the Atomic Energy Commission from time to time 
and the final payment was approved at their meeting held on March 
6, 1970· 

, 
(b) At the time of furnishing the information to the Estimates 

Committee in October, 1969, the position regarding the payment of 
bonus to the contractors was not known. At the time of actual 
verification of the Report, it was assumed that beyond the verifica-
tion of the facts mentioned in the information furnished earlier to 
the Committee no modifications could be introduced in the Report. 
It was only for this reason that the' payment of bonus to Interna-
tional General Electric was not intimated at that time. 

(c) Bonus was payable if (i) the Station's net electrical output 
exceeded the warranted value or (ii) the Station's net heat rate is 
below the warranted performance specified in the contract with 
International General Electric. The basis on which bonus was to be 
worked out was also specified in the Contract. The bonus was paid 
on the basis of a Station's net electrical output of 400 MW and the 
Station's net heat at 11,406.00 btulkwh against the warranted values 
of 380 MW and Station's net heat rate of 11,860 btu/kwh respectively. 
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DAMAGES RECOVERED FROM INTERNATIONAL GENERAL 

ELECTRIC COMPANY FOR DELAYED COMMISSIONING OF 
TARAPUR PROJECT. 

Recommendation (S. No. 16. Para 2.44). 
5. The Committee in Para 2.44 of above Report had observed that 

Government had taken a long time in determining the amount of 
damages to be recovered from International General Electric on ac-
count of delay in the commissioning of the Project. The Committee 
desired this matter to be settled with expedition. 

6. In their reply Government have stated that the matter has 
been settled in March, 1970. The delay in commissioning after mak-
ing allowance for jOTce majeuTe and other considerations for which, 
under the contract, General Electric are entitled to extension of time 
has been assessed and liquidated damages amounting to Rs. 12.35 
lakhs have been recovered in accordance with the term of the con-
tract. 

7. The Committee called for the following additional information 
from the Government:-

"(A) It has been stated that the question of determination of 
damages to be recovered from the International General 
Electric on account of delay in the commissioning of the 
Tarapur Project was settled in March, 1970. The report 
of the Estimates Committee was presented to the House 
on the 31st July, 1970 and the report for factual verifica-
tion was forwarded to the Department of Atomic Energy 
in April, 1970 and the process of acceptance of changes 
suggested by the Department continued till June, 1970· 

Please state the reasons why the Estimates Committee could 
not be informed of the settlement made in March, 1970 at 
the factual verification stage. 

(B) It has been stated that liquidated damages amounting to 
Rs. 12.35 lakhs have been recovered from the Inter-
national General Electric whereas the Committee had been 
informed earlier that an amount of Rs. 143 lakhs had been 
withheld from payment No. 40 pending the determination 
of damages due from the contractors on account of delay 
in the commissioning of the Project. 

Please state the various factors which were taken into con-
sideration in assessing an amount of Rs. 143 lakhs in the 
first instance and the factors that had now been taken 
into consideration in recovering the damages of Rs· 12.35 
lakhs from the contractors." 
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8. Government in their reply have ~tated-

(A) At the time of furnishing the informatjem to the ~stlrnates 
Committee in October, 1969, the positiop. regarding liquidated dam-
ages was not taken. At the time of actual verification of the Report, 
it was assumed that beyond the verification of the facts mentioned 
in the information furnished earlier to the Committee no modifica-
tions could be introduced in the Report. It was only for this reason 
the damages recoverable from International General Electric were 
not intimated at that time. 

(B) In accordance with the provisions of the contract with Inter-
national General Electric this Department had withheld the pay-
ment No. 40 amounting to Rs. 143.00 lakhs for the delay in station 
turn-over, pending determination of the actual delay attributable to 
the Company. This was only a withholding of payment pending 
determination of the damages to be recovered. The matter was con-
sidered in detail by the Tarapur Atomic Power Station authorities 
and by the Atomic Energy Commission and it was decided that out 
of the total delay of 349 days, a period of 230 days was attributable 
to Force Majeure events and other items permiSSible according to 
the terms of the contract. The Company was liable to pay damag-
es for the delay in accordance with the Article VIII-C-l of the Con-
tract for the balance period of 31 months· Thus the amount payable 
after making due allowa:. ~e for the grace period laid down, in terms 
of the contract was worked out as Rs. 12.35 lalths. 

CLOSURE OF STATION FOR RELOADING OF FUEL AND 
MAINTENANCE PROGRAMME 

Recommendation (S. No. 20, Para 2.52). 

9. The Committee in Para 2.52 of their above Report had stated 
that Maharash1ra being endowed with ample hydro-power, the lakes 
were likely to overflow for a period of three to four months during 
monsoon· There would be no need to re-Ioad fuel in the year 1970 
and the first batch of fuel would be needed in July, 1971. Sub-
sequent batches would be required annually from September, 1972. 
They had been informed that usual period of fuelling and mainten-
ance programme was four to six weeks whicll the power generation 
economics took into account. 

10. The Committee trusted that reloading of fuel and mainten-
ance programme would be phased out' in such a way that there 
would not only be no closure on account of lack of demand but even 
the closure for maintenance programme would be for the minimum 
period. 
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11. In their reply Gov~nment have stated that the recommenda-
tion is noted. The programme for reloading of fuel and maintenance 
will, as far as possible, be phased in such a way that there will be 
closure for the minimum period. 

12. The Committee called for the following additional informa-
tion from the Government: 

"The Estimates Committee had recommended that the reload-
ing of fuel and maintenance programme should be phased 
out in such a way that the Station was closed for the 
minimum period. 

(a) Please state when the reloading of the fuel was under-
taken anc~ the period for which both the units of the 
Station w:ere closed wholly or partially. 

(b) The units of power generated since reloading of the 
fuel was undertaken, month-wise. 

In their reply Government have stated:-

(a) The reloading of Unit-I of Tarapur Atomic Power Station 
commenced on August 17, 1971 and the unit has been out of opera-
tion since then. Unit-II is, however, operating almost continuously 
during this period except for three outages (i) 8th April, 1971 to 
25th July, 1971 (ii) 19th November, 1971 to 25th November, 1971 and 
(iii) 15th February, 1972 to 25th February, 1972 for certain mainten-
ance works. Its refuelling will be taken up in March, 1972. 

(b) Unit-I has not generated any power since it was taken up 
for refuelling. The month wise generation from Unit-II after 17th 
August, 1971 has been as follows:-

-- -----.--------
Months 

16-8-1971 to 15-9-1971 
16-9-1971 to 15-10-1971 
16-10-1971 to 15-11-1971 
16.-11-1971 to 15-12-1971 
16-12-19'11 to 15-1-~72 

-. 
16-1-19'72 to 15-2-1'972 

MWH 

109 
105 
98 
81 
98 
72 

--- ---------------- ---
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DEFECTS NOTICED IN TARAPUR STATION 

Recommendation (S. No. 23, Para 2.62). 

13. The Committee in Para 2.62 of their above Report were happy 
to be informed that the Indian scientists and engineers had acquir-
ed sufficient expertise to operate and maintain Tarapur Atomic 
Power Station independently and that only a limited foreign experts 
for a minimum period would be required to assist the Indian staff· 

14. In their reply Government have stated that the position as 
noted by the Estimates Committee is correct. 

15. The Committee called for the following additional inf9rma-
tion from the Government:-

"The Committee were informed that Indian scientists and 
engineers had acquired sufficient expertise to operate 
and maintain Tarapur Atomic Power Station indepen-
dently. 

(a) Please state the nature of defects that have occurred in 
the Tarapur Station. 

(b) What are the contractual obligations in the matter. 

(c) Whether any foreign expertise will be needed for carry-
ing out the repairs. 

(d) The steps taken or proposed to be taken to make the 
Tarapur Station independent of foreign expertise. 

(e) The extent to which the Station is dependent for spares 
on foreign sources and the steps taken or proposed to be 
t.aken to be independent in this regard." 

16. Government in their reply have stated-(a) & (b) After the 
Tarapur Station became operative in February 1969, delivery of 
power started in April, 1969 and the Station was turned over for full 
commercial operation in October, 1969. From then on till August, 
1970, there were no prolonged outages (outages of over four days). 
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Subsequent to August 1970, the instances of prolonged outages for 
the two units of Tarapur have been as listed below:-

S. No. Period of outage Unit Power drop 

1. 14-7-1970 to 29-8-70 • I 210 MW ") Planned 
>-2. 2-9-1970 to 21-10-70 . II 210 MW J Outages 

3· 3-4-1971 to 25-7-71 II 210 MW 

4· 26-6-1971 to 8-7-71 I' 210 MW ") Planned 
)-

5· 19-11-1971 to 25-11-71 II 140 MseW J Outages 
6. 17-8-1971 to late 1210 MW 
7· 15-2-J972 to 25-2-72 II IIO MW Planned outage 

.-----_._ ... --.----- --- _._----_ .. _--- .----. 

The outages at S. Nos. 1 and 2 were planned outages for carrying 
out the first annual inspection/maintenance. The third outage from 
3-4-1971 to 25-7-1971 was a major forced outage. This was initiated 
by a fault in the Maharashtra electrical system and the inability of 
the Gujarat grid system to withstand the surge, which resulted in a 
complete loss of power to the Station. Thereafter, an inadvertent 
operation by a Station Operator caused seizure of turbine bearings. 
To prevent recurrence of such loss of power, the requisite modifica-
tions to the protection schemes in the Maharashtra and Gujarat sys-
tems have been taken up. Within the Tarapur Station, several im-
provements have been made to provide safeguards against such oc-
currences. The outages from 26th June, 1971 to 8th July, 1971, 19th 
November, 1971 to 25th November. 1971 and 15th February, 1972 to 
25th February, 1972 were planned; Serial Number 4 to attend to steam 
and water leaks (which occasionally occurs in power stations and, 
therefore do not call for any particular remedial measures) and the 
outage of Unit No. II in November 1971 and February 1972, to 
rectify low insulation of certain instrumentation cables caused by 
steam impingement. 

In accordance with the reqUirements of the grid and the condi-
tions prevailing in the area, the reactors at Tarapur are normally 
scheduled for shut down for annual refuelling during the monsoon 
months. Normally, the refuelling is expected to take about eight 
weeks for each reactor. However, it was expected that the first 
refuelling would take longer because certain essential work, which 
would not be required to be repeated at subsequent refuelling like 
the removal of what are known as poison curtains, had to be under-
taken at the time of the first refuelling. Accordingly, the first 
unit of the reactor was closed down for refuelling on the 7th of 
August 1971 and would normally have been brought back in line 
by about end of November, 1971. However, when the reactor was 
opened for refuelling, it was noticed that certain internal components 
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known as "guide tubes" w.ere .Wsplaoed, having· been unl~tctred 
from their mooring~ at. the bottom ot the reactor· Pressure vessel. 
Having thus become free to move vertically in the core, they had 
cause some damage to adjoining fuel elements and to two structural 
braces in the vicinity. The circumstances in which this happened 
are briefly described below. 

The pressure vessel is capable of housing a core with 368 fuel 
bundles accommodated in 89 guide tubes. This design was part of 
the original specifications offered by General Electric. Subsequently, 
with improvements in fuel design, it was found that it would be 
possible to get the same output of power with 284 fuel assemblies, 
arranged within 69 gUide tubes and consequently, the size of the 
pressure vessel because it was felt that the additional space avail-
able in a larger vessel would give some flexibility for future changes 
in core designs, particularly if plutonium were to be used instead of 
Uranium 235, which is used in the existing fuel elements for enrich-
ment. Further, arrangements had already been made to fabricate 
the larger pressure vessel and the design and manufacture of a 
smaller vessel would have led to delay. However, the use of the 
llirger pressure vessel necessitated the Introduction of about 20 
peripheral gUide tubes without any fuel elements inside them. 
Every precaution was taken by the manufacturer to secure them 
to the bottom of the pressure vessel. In spite of this, however, 
under the pressure of water in the pressure vessel, two of the 
peripheral guide tubes .were displaced from their normal position, 
causing damage to two braces and to two fuel elements· 

The repair work involved the use of special remote hahdlJng 
tubes, some of which had to be designed and fabricated locally. It 
also IDV'Olved the use of remote viewing television under 70 to 75 
of water in the narrow confines of a highly radiocative core. In 
consultation with General Electric, the design of tne devices holding 
down these peripheral guide tubes has been improved and it has 
Peen decided to instal the improvements on all such guide tubes. 
This has proved to be an extremely complicated and time consuming 
operation. 

General Electric have agreed that the original deSign for the hold-
in~ devices was not quite adequate and that in s'orne instmces the 
installation of the guide tubes was alSo defective. In consitferatton 
of this, General Electric have agreed to gupply the fOllowing free 
of costs:-

(1) EnID-neering Analysis. 
(2) Some components necessary for carrying out the repairs. 



(3) Assistance of experts at the site. 

(4) Computer analysis. 

General Electric have also suggested that the most effective and 
permanent solution would be to introduce additional fuel elements 
in the gUide tubes, which will increase the weight on the guide 
tubes and thereby prevent their being displaced by water pressure, 
even if the holding devices fail. As this would involve additional 
investment on fuel and some change in core physics, the suggestion 
is under careful consideration. If found necessary or desirable, 
the suggestion will be adopted at the time of the next refuel'ling. In 
that event, General Electric have agreed to provide some more 
components (control rod drives and Low Power Range Monitors) 
free of cost, as also further safety . analysis, thermal hydraulic 
analysis and physics analysis free of cost. 

On December 15, 1971, the transformer of Unit-I developed an 
internal fault on energising. The causes of the accident have been 
investigated with the assistance of experts from outside the depart-
ment as well as through a departmental enquiry. It has now been 
established that one of the tubes carrying sea water intended to cool 
the transformer oil developed a small hole. These tubes are made 
of cupro-nickel designed to resist the corrosive' effective of salt 
water. Further, they are also enclosed by a thicker copper tube 
with outlets through which any water leaking from the inner tube 
is designed to flow out. Unfortunately, the actual leakage of water 
through the hole, which had developed in the inner tube, was neither 
prevented nor did it show up at the end of the tube' as designed. 
During the period, the transformer was out of use, the reactor of 
Unit I being under repairs, the water found its way into the on 
flowing through another tube. enclOSing the double-walled tube 
carrying the cooling water. Gradually, the water accumulated in 
the oil in the transformer tank over a period of time. This reduced 
the di-electric strength of the oil and caused a short circuit when 
the Unit was energised. 

The inadequacy of the design of the cooling system Was brought 
to the notice of General Electric. Although the warranty period 
expired in 1970 and although the accident was partly due to error 
of judgement on the part of the operating staff, General Electric 
have agreed to reduce their normal price for the replacement mate-
rials. Including the coils, and have offered at no cost to Government, 
technical supervision by their experts for the re-pair works at site. 
The estimated value of thej;C conces."fon~ redu('es th~ total cost of 
3180 (E) 1..S.-2. 
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repairs by about $85,000 (Rs. 6.38 lakhs). General Electric have also 
agreed to redesign the oil cooling system and provide necessary US 
instrumentation, all at no cost to the Station. 

In order to avoid a recurrence of this problem the following 
steps are being taken:-'~'V' 

(a> The procedures connected with the maintenance, com-
missioning and operation of the transformer are being 
revised. 

(b) The cooling system of the transformer is being designed 
to work on fresh water, instead of sea water as at present; 

. and 

(c) Suitable instrumentation is being introduced which will 
reduce the possibility of such incidents recurring. 

(d) The rectifications and modifications on the reactor are 
being carried out by our own staff without any foreign 
supervision; the manufacturers are occassionally consulted 
for second opinion free of cost. In respect of the trans-
former, the services of General Electric Engineers were 
utilised to assess causes of damage and the repairs neces-
sary. The direction during reassembly of replacement 
parts will be given by the manufacturers free of cost. 

(e) Tarapur Station does not need foreign experts for 
operation and maintenance. On a few occassions they 
have been called in; this was done as a measure of 
abundant caution and in consonance with utility practice 
and not because it was unavoidable. 

(f) As the station was constructed on a turnkey contract with 
a US firm, many of the equipments were imported. The 
station is, therefore, dependent for spares on foreign 
sources. However, every effort is being made to develop 
indigenous substitutes, wherever possible. Some of the 
spares and special tools are also manufactured in the 
departmental workshop in the Tarapur Station and at the 
Bhabha Atomic Research Centre, Trombay. Spares worth 
about Rs. 10 lakhs have already been substituted indigen-
ously. A Committee consisting of four engineers has 
been recently formed in TAPS to intensify the indigenous 
substitution programme on the basis of the actual experi-
ence in operation. 
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17. The Committee note that: 

(i) Liquidated damages amounting to Rs. 12.35 lakhs were re-
covered from the International General Electric Company, 
on account of delay in commissioning of the project; 

(ii) A bonus of Rs. 2.60 cror6s has been paid to the Internation-
al General Electric Company, on account of the net electric 
output of the Tarapur Atomic Power Station being higher 
and net heat rate being lower than the warranted per-
formance of the Plant specified in the con'tract; 

(iii) There have been forced outages of Unit I and Unit II for 
considerably long periods in addition to the planned out-
ages of these Units; 

(iv) A number of technical defects, like inadequate holding-
down arrangement for Guide Tubes and seepage of sea 
water into Transformer Oil Cooling System have develop-
ed in the Plant which require rectification. 

18. Thus on the one hand there have been break downs in the 
working of this Station since the commencement of commercial ope-
ration in October, 1969, apart from delay in the commissioning of 
the Project for which damages have been recovered from the Int~r­
national General Electric Company, on the other hand, the Interna. 
Uonal General Electric Company has been paid bonus of Rs. 2·60 
crores. In these circumstances, the Committee consider that all these 
matters i.e., recovery of liquidated damages, payment of bonus, the 
reasons for the frequent break-downs in the Plant and technical 
defects therein may be examined and reviewed at the highest level 
and adequate measures taken to find effective and permanent solu-
tion to the problem of break-downs in power supply so as to obviate 
their recurrence. The Committee would also like the Government to 
minimise dependance on foreign sources for spares and e~pertise 
and to take concerted measures so that the Plant may work success-
fully in future. '. 

BUILDING OF ENRICHED URANIUM RESERVES TO OPERATr 
STATION DURING CONTINGENCIES 

Recommendation (S. No. 10, Para 2.25) 

19. The Committee in Para 2.25 of their Report had noted that 
enriched uranium had to be imported for the working of the Project 
for the entire life time of the Station. If for any unforeseen cir-
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cumstances the supply of enriched uranium was cut off or denied 
due to world postures, the whole Project in that case would be 
jeopardised. They had, therefore, suggested that Government 
should explore the possibility of building reserve of enriched 
uranium to meet such contingencies. 

20. In their reply Government have stated that the view of the 
Estimates Committee regarding the necessity of building reserves of 
~nriched uranium to meet any stoppage of supply of enriched 
uranium for Tarapur due to unforeseen circumstances has been 
noted. Normally the.re is spare fuel in the country for 12-18 months 
operation without replenishment. Stockpilling of larger quantities 
would entail heavy interest charges on inventory. In this connec-
tion attentIon is also invited to para 1·35 of the brochure 'Atomic 
Energy and Space Research-A Profile for the Decade 1970-80' pre-
pared by the A.tomic Energy Commission. The research and deve-
lopment effort envisaged in the profile of development for the current 
decade include development of gas centrifuge technology for enrich-
ment of uranium. At the time when the decision was taken for the 
establishment of Tarapur Atomic Power Station, plants for the 
enrichment of U-235 were considered out of question. for India due 
to their high costs as well as their enormous cosumption of electric 
power. This analysis was based on the use of the gaseous diffusion 
process, but the marked progress of the gas centrifuge process since 
then is believed ro have altered the situation. 

21. The Committee called for the follOWing further informa-
tion:-

"It bas been stated in reply: 

The view of the Estimates Committee regarding the necessity 
of building reserves of enriched uranium to meet any 
stoppage of supply of enriched uranium for Tarapur due 
to unforeseen circumstances has been noted. 

(a) Please state the progress made in the development of 
technology for the enrichment of uranium in the country . 

. (b) What are the financial and technical implications of deve-
loping this technology in the country? 

(c) The steps taken by Government to build reserves of 
enriched uranium and on what terms and conditions India 
can expect enriched uraniUm from other countries." 

22. Government in their reply have stated-
(a) Work on development of uranium enrichment technology 

has recently been initiated in Bhabha Atomic Research 



Centre. A group has been constituted to undertake pre-
liminary studies on the three processes of uranium 
enrichment which are either in use or in various stages of 
development in other countries. These include the gas 
diffUSion, the ultra-centrifuge and the aeparation nozzle 
processes· Studies on the production and handling of 
uranium hexafluoride which is the uranium campa un. 
used in all the three processes have also been started. 
Based on these stUdies a small scale separation unit is 
expected to be installed in three to four years' time. 

(b) It is difficult to indicate the cost of a small plant till all 
studi es have been completed. 

There are a number of technical problems involved in 
the development of this technology. The production and 
handling of uranium hexa&uride require highly corrosion 
resistant materials and leak-tight equipment. The gaseous 
diffusion process for enrichment involves development of 
high speed drives, of sylind.ers with high strength to 
weight ratio, and of efficient bearings and seals having a 
long life is necessary. The nozzle separation process 
involves fabrication of separation units with every close 
clearances and large capacity compressors. Development 
of some of the components is proposed to be carried out 
in Bhabha Atomic Research Centre while for others 
assistance from various other scientific organisations and 
manufacturing concerns is being arranged. 

(c) As explained above, preliminary steps for development of 
technology for the enrichment of uranium in the country 
have been initiated. As explained earlier, while there is 
spare fuel in the country for 12 to 18 months operation 
without replenishment stock-piling of reserves of enriched 
uranium would entail heavy interest charges on inventory. 
Also as per the bilateral agreements, between India and 
the USA, the Tarapur Atomic Power Station would be 
operated on no other special nuclear material than that 
furnished by the Government -of USA. The agreement 
also commits USA to supply fuel throughout the life of 
the Station. As such, no steps are being taken to obtain 
enriched uranium from other sourcell. 



23. The Committee' reiterate their earlier recommendation re-
garding the necessity of building reserves of enriched uranium for 
Tarapur to meet any stoppage in supply of enriched uraniwn for 
Tarapur due to UDforeseen circumstances. They Ul'ge that the deve-
lopment of technology for the enrichment of uranium in the country 
should be speeded up and research carried out taking into aCColmt 
its various technological and financial implications. 

WRITTEN AGREEMENTS WITH STATES FOR SHARING, SALE 
OF POWER, ETC. 

Recommendation (S. Nos. 17 and 19, Paras 2.17 & 2.1,> 

24. The Committee in Para 2.47 of their Report were concerned 
to note that Government had not so far entered into any written 
agreement with the Governments of Maharashtra and Gujarat with 
regard to the sharing of power, although such an agreement used to 
be there with the erstwhile composite State of Bombay to take power 
upto 80 per cent of the full load of the Tarapur Station. The Com-
mittee considered that the declared policy of equal measure and 
taking of power at 75 per cent load-factor announced publicly, 
which, according to the Department of Atomic Energy, was well 
understood by both the States, was not a satisfactory arrangement. 
In the light of experience regarding non-acceptance of rates worked 
out by the Atomic Power Authorities by bulk consumers and 
trouble about the management of the switch-yard, the Committee 
considered that a firm agreement with the beneficiary States on the 
question of sharing of power, basic assured load, tariff rate, phased 
programme fur erecting transmission lines, sWitchyard, etc., should 
have been entered into before the Station had begun to flow com-
mercial power. They recommended that steps should now be taken 
to enter into such an agreement with the concerned States without 
further loss of time. 

25. In their reply Government have stated that no written 
agreement can be entered into until the capital cost of an atomic 
power station can be established with a reasonable degree of 
accuracy. Agreement could only be on the quantities of power to 
be supplied/drawn and the principles of costing. An agreement on 
these aspects already exists and the Maharashtra and Gujarat Elec-
tricity Boards are committed to dI'aw in equal measure power upto 
fuU' capacity of the Station. On the completion of the plant and 
determination of its cost, discussions were conducted with the State 
Electricity Boards for entering into formal agreements, covering a 
two part tariff on a base rate of 5.61 paise/kwh at 75 per cent annual 
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plant factor. The Electricity Boards are paying at a flat rate of 
5.61 paise/kwh since 3-10-69 for the power drawn by them. The 
terms of the part two tariff are expected to be finalised shortly. 

26. The Committee called for the following further information 
from the Government: 

"The Estimates Committee had recommended that steps 
should be taken to enter into written agreement with the 
Government of Maharashtra and Gujarat with regard to 
the sharing of power. 

(8) Please state whether written agreements in this regard 
have been concluded by now. 

(b) If so, a copy of the same may be supplied. 

(c) If not, the reasons therefor". 

27. Government in their reply have stated:-

An understanding exists already regarding the sharing of power 
from the Tarapur Atomic Power Station equally between Maharash-
tra and Gujarat. This will be incorporated in the agreement to be 
concluded. The conclusion of the agreement is kept pending for 
finalisation of the two-part tariff on cost of power which is covered 
by S. No.2. 

28. The CommHtee in Para 2.49 of their Report had stated that 
they need hardly point out the obvious lesson that, in the Atomic 
Power Stations to be put up in future, the Department should ensure 
that there was a firm written agreement about the sharing of power, 
rates at which it was to be sold and management of the switchyard. 

29. In their reply Government have stated that they note the 
Committee's recommendation and will endeavour to secure agree-
ments with the concerned State Government. A practical difficulty 
on fixation of rates beforehand is likely to arise for our early stations 
where, until date of 'Completion, the firm capital cost figures would 
not be available. 

30. The Committee called for the following further information 
from the Government:-

"The Estimates Committee has recommended that the Depart-
ment should ensure that there is a firm written agreement 
about the sharing of power, rates at which it is to be sold 
and the management of the switchyard. 
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Please state whether Government have reach~d firm ag~­

ments about Rajasthan and Kalpakkam power stations." 

31. Government in their reply have stated that the matter regard-
ing the sharing of power and the rates of supply has been under 

. discussion with Rajasthan State Electricity BQard. They have been 
lnformed that the power from Rajasthan Project will be available 
.on a two part tariff basls, similar to 'farapur. No final agreement 
~an be concluded until the exact price can arrived at. The selling 
price of power ("'Bn be arrived at only after exact capital cost of the 
project is finaily known. Pending finalisation of the tariff rates, the 
tariff for output from the Rajasthan Atomic Power Project Unit-I, 
dUTing commiSsioning period upto December, 1972, has been finalised. 

A firm agreement in respect of the puwer from Kalpakkam 
Power Station can similarly finalised only after the power station 
is commissioned. 

32. The Committee appreciate the difficu.lties of Government in 
entering into a written . agreement with the concerned States with 
rei::ard to the sharing of power) rates at which it is to be sold etc. 
until and unless the date of completioB and tbe firm capital cot't 
figures of the projects are available. At the same! time they feel thAt 
the }Uohlems which are likely to be posed after the tOmp1etioB nf 
the project in. case the cost of generation of power is on the hi,h !;ide 
as compared to other sources of power available in those areas, lDay 
prove difficult of solution umess there are written agreements on all 
impoxtant matters like sharing of power by the States, the rates Itt 
wt.kh power is to be supplied, etr. The Committee, therefore, reite-
rate their earlier recernmenclation tbat condusion of the agreement 
with the COMernM Siates should be finalised at the earliest. 1'hey 
would at50 like GoveJ'nlUeBt te lay down guidelines for entering into 
written agreements with State Governments etc. (or sharing of 
power, rates of power etc. in respect of fu.ture stations well in ad-
van~e. 

FIXATION OF SELLING PRICE OF POWER FROM TARAPUR 

Recommendation (Sr. No.2! Para 2.57). 

33. In para 2.57 of the Report the Committee had noted that the 
s~Jljng price of power per unit from Tarapur Atomic Power Project 
had been fixed at 5.61 Paise per kwh. This price was stated to have 
~en agreed to by hoth the hulk consumers. viz .• the Maharashtra 
and Gujarat Ele;ctricity Boards. It was presumed that the rate had 
been got approved with the concurrence of the Central Electricity 
Authority as required by the A.tomic Energy Act. 
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34. The Committee however liked to be informed of the exact 

cost geI1eration and the selling price of the power, as approved with 
the co~urrence of the Central Electricity Authority. 

35. In their reply Government have stated that basic selling rate 
of 5.61Plkwh has been accepted by the Maharashtra and Gujarat 
State Electricity Boards. The rate has been fiixed with the know-
ledge of the Central Electricity Authority but their formal approval 
is awaited. Deltails of the two part tariff based on the aooveaccept-
ed seIling rate are being worked out and a formaillotification under 
Section 22 (1) (b) of the Atomic Eenergy Act will be jssued in due 
course. 

36. The Committee called for the following additional informa-
tion from the Government: 

A. The Estimates Committee had desired to be informed of the 
exact cost of generation and selling price of power from Tarapur as 
approved with the cor.~urrence of the Central Electricity Authority. 

(a) Please state whether the formal approval of the Central 
Electridty Authority in this regard has been obtaned. 

(b) If so, the details thereof and, if not, the reason for the 
delay. 

B. In reply it has been stated:-

<'Details of the two part tariff based on the above accepted sel-
ling rate are being worked out and a formal notification 
under Section 22(1) (b) of the Atomic Energy Act will be 
issued in due course." 

(a) Please state whether the notification has been issued. 

(b) If so, a copy of the notification may kindly be supplied 
for information of the Committee. 

(c) if not, what are the reasons for the delay." 

37· In their reply Government have stated (A) & (B) The ques-
tion regarding fixation of the selling price of power from Tarapur 
Power Station is still under discussion with the Central Electricity 
AuthOrity (CEA) and the State Electricity Boards. The Central 
Electricity Authority has not yet given its final concurrence to our 
proposals. The notification under section 22 (a) (b) of the Atomic 
Energy Act has not yet, therefore, been issued. 
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38. The Committee regret to note that Government have not in-
formed the Committee of the exact cost of generation of power Rnd 
that the question regarding fixation of the selling price of power 
from Tarapur Power Station is stiD under discussion with the Cen-
tral Electricity Authority and the State Electricity Boards, although 
commercial operation of the Station began in October, 1969. They 
reiterate their earlier recommendation and would like to be inform-
ed of the exact cost of generation and the selling price of power, as 
approved with the concurrence of the Central Electricity Authority. 

WRIT'I'EN AGREEMENTS WITH STATES FOR SHARING, SALE 
OF POWER ETC. FROM RAPP. 

Recommendation (S. Nos. 35 and 37, Paras 3.37 and 3.39) 

39. The Committee in para 3.37 of their Report had regretted 
that no written agreements had so far been executed regarding the 
basic assured load, tariff rate, phased programme for erecting trans-
mission lines. switchyard, etc. by the Atomic Energy Department with 
the Government of Rajasthan or the neighbouring States. They ap-
prehended that in the absence of any written agreement, several 
complications might arise when the Atomic Plant was on stream. 

40. In their reply Government have stated although no firm writ-
ten agreement has been entered into, the Rajasthan Government has 
requested that the entire power from the Station may be allotted to 
that State. However, there is also scope for utilisation of power 
generated at the station in the neigbouring State as well. The estab-
lishment of facilities for the distribution of powe.r in Rajasthan are 
under way .. A 220 single circuit transmission line from the power 
Station to Udaipur and a 220 double circuit transmission line from 
the power Station to Kota and hence to Jaipur are being laid. An 
inter-State 220-KV transmission line between Jaipur and Delhi is 
also being planned. 

Kind attention of the CommitteQ is invited to the comments of 
the Government in reply to recommendations No. 17 and No. 19. 

41. The Committee in para 3.39 had also suggested that with a 
view to operate the Station at the optimum load fact, the following 
steps should be taken well in advance so that by the time the 
power starts flowing from the Station, there was sufficient demand 
for the power and it worked as an economic unit:-

(i) Reinforcement of the transmission and distribution sys-
tem; 
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(ii) Execution of formal agreements between Rajasthan Ato-
mic Power Project and Rajasthan and other beneficiary 
State Governments regarding utilisation of power etc. 

(iii) Timely development of the industries like copper complex 
at Khetri, Zinc smelter and production of phosphorous at 
Udaipur and setting up of other industries in and around 
Kota. 

42. In their reply Government have stated that the various steps 
·to be taken to ensure full utilisation of power as recomQilended by 
the Committee have been noted. 

The establishment of facilities for the distribution of power in 
Rajasthan from the Rajasthan Atomic Power Project is under way. 
A 220 single circuit transmission line from the Power Station to 
Udaipur and a 220 double circuit transmission line between Jaipur 
and Delhi is also planned. 

Every effort will be made to execute formal agreements as early 
as possible. As explained earlier, the main hurdle in this regard is 
the difficulty in fixing the cost of power in advance of the comple-
tion of the Station. 

The development of Industries in the State is the responsibility of 
the State Governments concerned and it is hoped that timely action 
will be taken by them in this regard. 

43. The Committee called for the following further information 
from the Government: 

"(a) Please state whether firm written agreement regarding 
the basic assured load, tariff rate etc. has been entered 
into by the Department with the Government of Rajas-
than and the neighbouring State. 

(b) Whether the switchyard will be operated by the Depart-
ment of Atomic Energy. 

(c) Whether laying of transmission lines, between Udaipur, 
J aipur and Delhi and Kota will be completed ahead of the 
plant or simultaneously and in time." 

44. Government reply stated-

(a) The aspect regarding finalisation of a firm agreement on 
tariff is covered by the answer to the question No. 19. The Rajas-
than State Electricity Board have assured us that they will ensure 
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the offtake of Rajasthan Atomic Power Project output at all times. 
If for this purpose a part of output is to be exported outside the State, 
they will conclude the necessary arrangements with the neighbour-
ing States. The Department has, however, :,dvised Northern Region-
al Electricity Board that the share of various States of the Rajasthan 
Atomic Power Project output should be determined through mutual 
discussions failing which the Irrigation and Power Ministry/Central 
Electricity Authority can be asked to decide the matter. The matter 
is under active consideration of the States in the region. 

(b) The Switchyard at Rajasthan Atomic Power Project will be 
operated by the Department of Atomic Energy. 

(c) The transmission line between Udaipur and Kota has been 
completed. The line between Jaipur and Kota is expected to be 
completed well before the commencement of the commercial opera-
tions of Rajasthan Atomic Power Project. This aspect is, however, 
being pursued vigorously with the Rajasthar:, Statc Electricity Board 
and the Irrigation and Power Ministry. 

45. The"Committee asked Govcfl1ment to supply further infonna-
tion about the decision taken or the progress made in laying trans-
mission lines between Udaipur, Jaipur and Delhi and Kota. 

46. The Government in their reply stated:-

The latest position regarding transmission lines between 
RAPF site and Udaipur; Jaipur and Delhi is as under: 

(i) 220KV single circuit line from RAPP Site via Kota to 
Udaipur is complete. 

(ii) Double circuit line from Kota to Jaipur is expected to 
be completed by December, 1972. 

(iii) Only survey work is in progress in respect of single 
circuit line from Jaipur to Delhi. 

~7. The Committee recommend that in order that the Atomic 
Power Projects run as ecoAOlIlic units, tbe question of sharing of 
power by the various States should be the responsibility of the 
Central Govemment and not left to the diseretien or eenveaienee of 
the State Governments where the Projects happen to be located Rnd 
it should. be settled in a way that power does reach the actual :power 
users. In any case the matter shov!d he !IIettletJ wen 'hefere the pro-
jects become critical. 
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4.8. The Committee regret to note that only survey work is in 
progress in respect of single cireuit line from Jaipur to Delhi ad 
that transmission lines between Delhi and Jaipur have not been laid 
so far although first unit of the Rajasthan Atomic Power Project has 
already started generating power. According to the Ministry of irri-
gation and Power the laying of transmission lines was essential to 
enable the Station to operate as a baseload station. The Committee 
urge that the work regarding the laying of transmission lines bet-
ween Delhi and Jaipur should be speeded up. 

HEAVY WATER FOR ATOMIC POWER PROJECTS 
Recommendation (S. Nos. 38 & 39, PaTas 3·46 & 3.41) 

49. The Committee in Paras 3.46 and 3.47 of their Report were 
constrained to observe that in spite of the realisation of urgency by 
Government in regard to the production of heavy water indigenously 
to meet the requirements of the t.wo units of Rajasthan Atomic 
Power Project as also that of Madras Atomic Power Project, nothing 
substantial had been done in the matter so far. 

50. The Committee regretted to note that unduly long time was 
either taken by Government to sanction the proposal of the Depart-
ment of Atomic Energy to build a Heavy Water Plant or the Depart-
ment itself had taken a long time to start the construction of the 
Heavy Water Pilot Plant at Kota. The Committee noted with con-
cern that Heavy Water Pilot Plant of the Bhabha Atomic Reserach 
Centre which was set up as early as in 1963 to provide technical 
know-how for the large scale Heavy Water Plant at Kota had failed 
in its objective and had been the prime factor contributing to the 
delay in the setting up of the Kota Plant. The Committee felt that 
w;th a view not only to conserve foreign exchange but also obviate 
"International Safeguard" which were imposed in obtaining Heavy 
Water from abroad, Government should lay down a reasonable target 
date by which the. construction of heavy water plants should be com-
pleted and production thereof started. 

51. In their reply Government have stated that in March, 1966 
the Cabinet approved the setting up of a Heavy Water Plant with 
a capacity of 200 tonnes!year to meet the requirements of nuclear 
power stations being set up. At that time the intention was to 
set up a plant utilising the available fuels i.e. washery-middlings and 
residual fuel oil. Investigations were made regarding the construc-
tion of a plant at various possible sites. At the same time, negotia-
tions were also taken up regarding washery-middlings and Residual 
Fuel Oil for steam raising. 

The feasibility of putting up a heavy water plant based on steam 
and electrical energy obtained from Rajasthan Atomic Power Pro-
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ject I and II which hijve a built-in capacity for additional heat out-
put was also studied as an alternative. In August, 1967 after taking 
into consideration all the relevant factors, the Atomic Energy Com-
mission decided to set up only 100 tonnes/yea'r plant supported by 
Rajasthan Atomic Power Project I & II, as a 200 tonneslyear plant 
would have curtailed electricity output of one of these units. The 
process to be adopted in both the original 200 tonnes\plant as well 
a-s the modified 100 tonnes/plant was based on the H2S-H20 exchange 
process developed, indigenously, 

The setting up of the Heavy Water Plant at Kota involved certain 
modifications to the Rajasthan Atomic Power Station which needed 
the approval of Atomic Energy of Canada Limited who took a con-
s:derable time to conduct the necessary studies in this regaro. A 
fresh project report had to be prepared taking into consideration 
all the above factors and the project could be sanctioned only in 
1969. 

It will be seen from the above that the delay was neither due to 
the failure of the pilot plant at the Bhabha Atomic Research Centre 
nor due to any lack of planning. In undertaking a project where 
solutions have to be founq. for the first time for technical problems, 
planning is at best based on assessment of progress at each state. 
Unlike repetitive projects, delays can occur and are to be regarded 
as an essential part of the process of acquiring new capability. 

The pilot plant at the Bhabha Atomic Research Centre has yield-
ed valuable know-how and has enabled us to take up with some 
confidence the responsibility for constructing a major commercial 
plant without foreign collaboration. The problems that arose 
stemmed primarily from the scaling up from pilot plant to large 
scale operations involving a factor of 24 in the caSe of the most 
important part of the plant. It is well known that chemical engi-
neering operations like this involve data which can only be gained 
through experience with a large scale plant. 

To make up the loss in production arising out of the reduction in 
the capacity of the plant at Kota from 200 tonnes to 100 tonnes, a 
plant based on the Ammonia-Hydrogen Exchange Process with an 
annual capacity of 67 tonnes of heavy water is being set up at Baroda 
using the. Ammonia-Hydrogen Exchange Process. The question. of 
setting up one or two more plants based on the same process, that 
is the Ammonia-Hydrogen Exchange ProceSlS, or other processes 
including the Hydrogen Distillation Process or the new processes 
under development are under consideration. 
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All efforts are being made to complete the pla'nts as quickly as 
possible and it is now expected that the Baroda Plant will be com-
missionoo in 1972-73 and the Kota Plant in 1974. 

52. The Committee called for the following additional informa-
tion from the Government:-

"It has been stated that all efforts are being made to complete 
the plants as quickly as possible and it is now expected 
that the Baroda Plant will be commissioned in 1972-73 and 
the Kota Plant in 1974. 

(a) Please furnish a detailed note with regard to the pro-
'gress made in the commissioning of the Kota Plant. 

(b) What is the position with regard to' the production of 
Heavy Water for the country's Atomic Power projects 
and will India be able to have its own Heavy Water 
by the time the Atomic Power Plants are commissioned? 

(c) What are the implications of having Heavy Water on 
loan, lease or purchase and the extent to which India 
has been successful in negotiating its requirements, if 
any, for the project? 

(d) What are the implications of transportation of Heavy 
Water from distance to the site of Atomic Power Pro-
ject? 

(e) How the cost of Heavy Water is going to be calculated 
in working out the cost of Atomic Power Project and 
the cost of generation of power and the reasons for 
effecting recent change in this regard." 

53. Government in their reply have stated-

(a) Work on the Heavy Water Plant at Kota site has made 
satisfactory progress. The main towers of the plant has 
been contracted out and the fabricators have started work 
on the same. The civil work for the entire plant will be 
started in April or May, 1972. Equipment like pipes. 
valves etc. will be ordered very shortly for which tenders 
are under preparation. The site work has already started 
and the approach road, temporary site office, stores etc. 
are completed. 
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(b) The Hea'Vy Water Plant under construction at Kota which 
is expected to be commissioned in 1974, will give an output 
of 100 tonnes of Heavy Water per year. The Heavy Water 
Plant under construction at Baroda will be commissioned 
in 1973 and is expected to give an output of 67.2 tonnes per 
year. A part of the output of the plant would be available 
for the second unit of the Rajasthan Power Station. The 
Third Plant designed on the same basis as the Baroda 
Plant will be ready at Tuticorin during 1974-75 to give an 
output of 71.3 tonnes of Heavy Water per year. A fourth 
plant is under consideration for construction in conjunc-
tion with one of the Fertilizer Corporation of bldia's 
Fertilizer Plants. Over and above these sources, the 
Heavy Water Plant at Nangal gives an average output of 
12 to 14lonnes of Heavy Water per year. 

(c) In respect of the RAPP-I Unit, the requisite Heavy Water 
is being obtained on lease from Canada. The Heavy 
Water will be leased to us for a period of 10 yea,rs on 
payment of lease charges at 6 per cent on the capital cost 
of the Heavy Water. Option exists in the Agreement for 
us to purchase the Heavy Water if it is considered advis-
able. The Heavy Water is being supplied to us on the 
':lame basis on which India and Canada are cooperating 
on the construction of the reactor. Canada has been 
unable to supply the Heavy Water to us in time arising 
from their failure of their own heavy water plants and 
therefore as against this agreed supply of 230 tons, an 
initial quantity of only 130 tons is be:ng supplied to us 
by Canada from stocks obtained by them from the United 
States. This will be replaced by Canadian-origin Heavy 
Water in due course. The balance of 100 tons will be 
supplied from Canadian sources when requ;red by us. In 
obtaining American origin Heavy Water from Canada we 
have agreed to a regimen of safeguards administered by 
the IAEA. 

Heavy Water is in very short supply internationally and is not 
available on terms of loans, lease 'or purchase except to a very limited 
extt'nt. Tn respect of RAPP-II, Canada has now committed itself 
to the supply of the requisite quantity of 230 tons of Heavy Water. 
However, a formal Agreement has not yet been signed. 
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We have recently succeeded in signing an agreement for obtain-

.ing 80 tonnes of Heavy Water from the USSR. This Heavy Water 
'will be used for the make-up requirements of RAPP-I and used for 
future reactors to the extent necessary. 

(d) The transportation of Heavy Water is done in stainless 
steel drums and has to be handled carefully due to its 
high cost. Transportation has no other implications. 

(e) The inventory of Heavy Water at a CANDU power reactor 
has a life of over 30 years. During the course of opera-
tion,except for certain quantities of Heavy Water lost by 
leakage and degeneration by admixture with ordinary 
water etc. the Heavy Water retains its characteristics. 
The Heavy Water which has leaked or become degenerat-
ed by admixture with ordinary water is collected and re-
concentrated and can thereafter be used either in the same 
reactor or in some other reactor as a very small quantity 
is lost through the reactor stack and is not recoverable. 
In view of the fact that the same Heavy Water may be 
used in more than one reactor it has been considered 
necessary to pool all the available Heavy Water and treat 
it as a common asset of the Department made available 
to the power station ,on payment of interest charges on the 
cost of the inventory. The, procedure proposed to be 
adopted is to pool all the available from different plants 
as well as if any by import and charge an appropriate 
percentage of interest from the power station. 

The cost of reconcentration plant has been included in the capital 
'(:ost of the Atomic Power Station. The operational cost of recon-
ccntration plant has also been included in the operational cost of 
the Atomic Power Station. The small losses of heavy water are 
also included in the operational cost of the station. 

In calculating the price of Heavy Water produced internally from 
our own plants, all charges including interest, depreciation and 
profit on the investment made on the Heavy Water Project are added. 
Therefore, by adopting this revised procedure no departure from 
normally accepted commercial principles is involved. This has been 
done in keeping with international practice and in view of the 
different plants and sources from which Heavy Water is available; 
and the fact that same 'Heavy Water may be used in different 
reactors at different times. Howevet, every element of cost is taken 
into account in calculating the cost of generation of power. The 
:a180 (E) LS-3. 
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assumed price of Heavy Water in respect of Rajasthan Atomic Power 
Project and Madras Atomic Power Project is Rs. 550 per kg. and is 
based on the full cost of production including interest and deprecia-
tion on the Heavy Water Plant as well as a margin of profit on the 
capital invested in the Heavy Water Plants. In addition to this, 
a further small margin has also been added to the cost of Heavy 
Water to make provision for future escalations. 

54. The total requirements of heavy water for the projects under 
construction is 920 tonnes and the average present output is 12 to 
14 tonnes per year from Nang81, The Connnittee are concerned to 
note that it has not been possible to get heavy water for RAP,P 
from the original sourl'e i.e. Canada because of the reported failure 
of the Canadian heavy water plants. They hope that firm arrange-
ments in this regard wlU be made ill time. 

55. The Committee are of the opinion that efforts required to 
be made in making available heavy water for the country's Candu 
type projects are stupendous which need concerted measures, Tbey 
are concerned to note that heavy water is in very short supply 
internationally and its non-supply may result in delayed commis-
sioning of the projeds. The Committee hope that problems con-
nected with indigenous production of heavy water will be sorted 
out successfully and concerted efforts made to meet the targetted 
requirements of heavy water for the projects under construction 
indigenously at the earliest. 

CHOICE OF POWER FOR FUTURE PLANS 

Recommendation (S. No. 73, Para 6.44) 

56. The Committee in Para 6.44 of their Report had noted that 
the cost of power generation from conventional sources i.e., thermal 
and hydro and from the three Atomic Power Stations at Tarapur, 
Kota and Kalpakkam had been variously estimated by the Plan-
ning CommiS',sion, Ministry of Irrigation and Power and the Atomic 
Energy Department. They felt that with the present constliaint 
on our financial resources there was need that the choice between 
nuclear, hydro and thermal power production should be made after 
a study of their relative economics both short term as well as long 
term. This was possib~ only !ifter it was, known what the' cost 
of generation of power. would be from each of the.syst.ems. The 
Committee had desired that the Committee constituted by, the 
Ministry of Irrigation and Power to review the economics of power 
generation from different sources-hydro, thermal and nuclear etc, 
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should also go into the cost structure of the Atomi(! Power plants 
at Tarapur, Kota and Kalpaklcam with a view to determine the 
unit eost of generation of· power from each one of them. They 
trusted that the expert Committee would submit its Report at an 
early date and that Government should keep its recommendations 
in view while deciding the programme for nuclear power stations. 

57. In their reply Government while agreeing with the views 
of the Estimates Committee that the choice between nuclear, ther. 
mal and hydro power production should be made after a study of 
their relative economics both short term as well as long term, have 
made the following points:-

(1) Atomic Energy is one of the most important develop-
ments in the last twenty years provided by science and 
technology. This field. therefore, have vast potentioal. 
That India should participate in it fully, on the basis of 
indigenous capability, is an important objective in itself. 

(2) In doing so the contribution which nuclear energy can 
make to the energy resources of the country is also a most 
important consideration. India's resources of coal are not 
in substantial, but these too will be inadequate to achieve 
and sustain levels of power consumption that prevail today 
in the industrially advanced countries. In the long run, 
a country like India will have to turn to nuclear energy 
for supplying its expanding power requirements. While, 
therefore, the relative economics of nuclear power as 
compared to fossil fuel and hydro power is relevant in 
the long run, it is only one element and not the most 
important one. If we look at the experience of other 
countries and the strategy adopted by them to meet the 
growing power deJlland, it will be apparent that the role 
that nuclear energy as a source of power will continue 
to grow dramatically. 

It is also relevant in this connection to remember that the early 
stages of the development of any technology involve considerably 
greater cost than at latcr periods when the technology is fully 
developed and any real comparison of relative economics should 
take the long term benefits into account. 

58. The Committee called for the follOwing further information 
from the Government: 
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"The Estiinates Committee had desired that the Expert Body 
appointed by the Government of India would go into the 
cost structure of the Atomic Power Plants at Tarapur, 
Kota and Kalapakkam with a view to determine the unit 
cost of generation of power from each one of them. 

(a) Please supply two copies of the Report submitted by 
the Committee appointed by the Government. 

(b) What are the decision',g taken by Government on the 
recommendations." 

59. Government in their reply have stated: 

(a) One copy of the Report is attached. 

(b) The report which was submitted to the Ministry of 
Irrigation and Power is still under consideration in that 
Ministry and no decisions have yet been taken, 

60, The Committee regret to note that the Report of the Power 
Economy Committee which was published in March. 1971 is still 
under consideration of the Ministry of Irrigation and Power and no 
decision on the Committee's recommendations has yet been taken. 
As the development of power generation industry is most essential 
for the rapid economic development of the country and its shortage 
result in ratardation of industrial and agricultural activity and 
economic progress, the Committee strongly feel that concerted efforts 
should be made to achieve the targets. The Committee cannot too 
strongly stress that the role to be assigned to the various sources 
of power Le, hydel, thermal and nuclear for the Fifth and Sixth Plans 
should be clearly demarcated without further delay so that the 
Project proposals could be processed, executed and commissioned in 
time. 



CHAPTER II 

RECOMMENDATIONS WHICH HAVE BEEN ACCEPTED BY 
GOVERNMENT 

Recommendation (Sr. No.1, Para No. 1.11) 

1.11. The Committee note that the nuclear power is assuming a 
role of increasing importance in the field of power generation all 
over the world. They understand that India's resources of coal and 
hydro-power are adequate for meeting the power requirements of 
the country in the foreseeable future. However, having regard to 
the present rate of growth in her population and the steady increase 
in the per capita consumption of energy, the position might become 
difficult after some time. In view of the fact that the coal deposits 
in India are restricted to a few coal bearing regions in the Bengal, 
Bihar, and Madhya Pradesh area far away from centres of consump-
tion and the special characteristics of hydro-power which is derived 
from the seasonal character of rainfall during Indian Monsoon, it 
seems prudent to diversify resources of electricity and take advantage 
of nuclear power. In the matter of nuclear power, India is said to 
be fairly well endowed in view of the abundant supply of thorium 
and availability of uranium aloo. The Committee are of the view 
that the question of development of nuclear resources is mainly an 
economic one and that it would have to fit in with the overall plan 
for power development taking into account the available resources 
in the various regions of the country with the object of deriving 
optimum benefits through integrated operation of hydro, thermal 
and nuclear stations. 

Reply of Government 

The recommendation which is in full conformity with the 
thinking of Government is accepted. 

[Department of Atomic Energy O.M. No. 5/4 (4) /70-Budget 
dated 30-1-1971.] 

Recommendation (Sr. No.2, Para 1.17) 

1.17. The Committee regret to note that there is divergence of 
opinion on the size of the installed generating capacity of power 
during the Fourth Five Year Plan between the Planning Commission 
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ron .the one hand and the Mini~'6try of Irrigation and Poowe'r and' ti}IEf 
Department of Atomic Energy 00 the other. :rh~ former i.e. the 
Planning Commission have fixed the target for the l"l\a.n't at 22 million 
'kwwhile the need has been assessed at 26 million k,,' by the latter. 
They.feel.that targets in this respect should have beetll fixed1nuch 
before the ac1lUal commencement of the Fourth Plan es~ially when 
the gestation period for nuclear and hydel projects is 5 years or 
more. The Committee are unable to apprectate the views of the 
Planning Commission while' fixing the target at 22 million kw that 
"'action will have to be taken to identify pockets of shortaga, which 
'they anticipate" and then take ''prompt action to meet the power 
needs of those pockets". They consider that in the interest af pers-
pective planning and because of relevance of power to the economy 
of a country, :it is desirable to initiate action well in advance rather 
than wait for the contingency to occur and then take action. In 
~iew of the sufficient scope for India's economy picking up momen-
tum and since "the value added through the use of energy is so 
great that consequences to the national economy as a whole of 
making a pessimistic forecast can be at least ten times more expen-
sive than of an optimistic forecast"" the Committee consider that 
the question of fixation of power targets for the Fouth Plan merits 
urgent and thorough consideration. They hope that the difference 
will be resolved amicably at an early date So that a realistic target 
is fixed and a firm decision reached about allocation of share of 
additional power generation to hyde!, thermal and nuclear energy. 

Reply of Government 

The recommendation is noted. 
[Department of Atomic Energy O.M, No. 5/4(4)/70-Bu!iget. 

dated 30-1~1971.J 

Further information called for by the CGmmittee 

(a) The Committee desire to know ~hether the diiferences 
between the Planning Commission on the one hand and the Depart-
ment of Atomic Energy and the Ministry of Irrigation and Power 'On 
the other with regard to the fixation of power targets for the Fourth 
Plan have been amicably settled and 

(b) action taken by the Department to fulfil the plan targets. 

Further reply of Government 
, 

(a) Yes. The Planning Commission has agreed that during t~e 
IV Plan period, work on the second unit of the Madras AtomiC 
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Power Project should commence and that the planning on at least 
one more new station should be taken in hand. The Irrigation and 
Power Ministry ·have also agreed 'With this. In their projecticims for 
the ten year period 1970-80, that Ministry have stated that the 
nuclear power target for 1980 should be of the order of 4200 MW. 

(b) Sanction for the second unit of Madras Atomic Power 
Project has since been accorded. The Site Selection Committee 
appointed by the Department in 1971(} to select suitable sites for the 
future atomic power stations in the Northern, Western and Southern 
Electricity Regions has completed the work in the Northern Elec· 
tricity Region. The report is expected to be submitted to the Atomic 
Energy Commission very shortly. 

[Department of Atomic Ene,rgy O.M. No. 5/4(4)/70-Budget, 
dated 15-3-1972]· 

Recommendation (Sr. No.3, Para No. 1.21) 

The Committee agree with the Chairman, Atomic Energy 
Commission, that the reactor system most suitable for the country 
would be the one for which we would not have to depend on foreign 
countries for fuel and other nuclear components and which would 
prove economically advantageous in the long run by making use of 
'thorium which is ava~lable in plenty in this country. 

" Repl~' of Government 

The Estimates Committee's agreement with the view of the 
Goverrunent regarding the utilisation of the most suitable reactor 

.system for the country has been noted. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
qated30-1-1971.J 

Recommendation (Sr. No.4, Para No. 1;35) 

The Committee note that the atomic energy programme as 
originally drawn up by the Atomic Energy Department covered a 
period of 16 years, i.e., from 1964 to 1980 to enable the country to 

. avail of the fast breeder reactor technology which is expected to be 
'commercially available by that time. This programme has been 
altered to synchronize with Five Year Plans and scaled down by 
the Planning Commission. According to the Chairman. Atomic 
Energy Commission, this has upset their programme which is a 
closely knit plan and does not admit of any break-up piecemeal. 
'Their commitment is for a longer period with CI~ aim of bUilding up 
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'plutonium inventory which will give indigenous technical know-
how as well as industrial competence to make the components in the 
country so that from 197~O we can start one major unit of the fast 
breeder reactor'. The Committee are informed that the Planning 
Commission are having a dialogue with the Atomic Energy Depart-
ment with a view to sort out their differences in this regard The 
Committee hope that this will be done with expedition. and a firm 
decision reached quickly. 

Reply of Government 

The Department of Atomic Energy notes that the Estimates 
Committee are in full agreement with the views of the Department 
regarding the long-term nature of the Atomic Energy Programme 
which is a closely knit plan and does not admit of any break-up 
piecemeal. The Atomic Energy Commission has prepared a profile 
for the development of Atomic Energy during the decade 1970-80. 
The Government has accepted the objectives of the specific pro-
grammes as set out in this profile and detailed steps to implement 
the proposals are under discussion with the Planning Commission. 

[Department of Atomic Energy a.M. No. 5/4 (4)/70-Budget, 
dated 30-1-19'71.1 

Further information called for by the Committee 

The Committee were informed that the Planning Commission were 
having a dialogue with the Atomic Energy Department with a view 
to sort out their differences in regard to the long term programme 
of having one major unit of the fast breeder reactor. 

Please state the decision taken in this regard. 

Further reply of Government 

The Planning Commission has agreed to the construction of Fast 
Breeder Test Reactor in the Fourth Plan and a provision of Rs. 11.00 
crores has been included for the purpose in the Fourth Plan. The 
project report is now completed and the sanction for setting up of 
the Fast Breeder Test Reactor as part of the Reactor Research Centre 
at Kalpakkam has also been accorded. 

[Department of Atomic Energy a.M. No. 5/4(4)/70-Budget, 
dated 15-3-1972} 
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Recommendation (Sr. No.5, Para No. 1.42) 

The Committee note that there have been large scale 
variations in the budgetary provisions made and the actuals in the 
Plan targets, although in some cases it was due to force majeure 
events like devaluation, imposition of customs duty etc., over which 
the Department of Atomic Energy had no control. The Committee 
realise that because of the newness of the field of nuclear power 
development in the country, our dependence on foreign collaboration 
and foreign finances and introduction of indigenisation in the power 
projects, there have been shortfalls in the achievement of the targets 
in the past. They, however, hope that with the experience gained 
and gradual elimination of dependence on foreign sources in the 
matter of conSUltancy, personnel, fuel, eqUipment etc., and with 
proper co-ordination and management at national level between the 
various connected agencies, the Department will be able to improve 
its performance in future. 

Reply of Government 

The Government is gratified to note that the Estimates Committee 
have appreciated the reasons for delay and shortfall in the achieve-
ment of the targets in the past, which was due to circumstances 
beyond its control. Every effort is being made to improve the per-
formance in future. 

[Department of Atomic Energy O.M· No. 5/4 (4)/70-Budget, 
dated 30-1-1971]. 

Recommendation (Sr. No. 12, Para 2.28) 

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

Reply of Government 

The Government is gratified to note that the Estimates Committee 
has appreciated the saving in foreign exchange effected in respect of 
Tarapur Atomic Power Station. Actually there have been further 
savings and now the Joan stands at $ 72.688 million against the 
original loan $ 80 million i.e. a saving of $ 7.322 million. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971.1 
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Recommendation (Sr. No. 13, Para 2.37) 

The Committee note that the repairs to hairline cracks in 
the. stainless steel lining of· certain reactor compon~hts had been 
completed by the International General Electric to the satisfaction 
of the Project Authorities and the warranty period in respect of 
parts and equipment affected has been suitably extended beyond the 
normal period of one year. 

Reply of Government 

Government has noted the observation made by the Estimates 
Committee. 

[Department of Atomic En~rgy O.M. No. 5/4(4) /7 O-Budget , 
dated 30-1-1971.1 

Recommendation (Sr. No. 24, Para 2.63) 

The Committee would also like to emphasise the need to 
~change and rotate senior persons from Tarapur to Kalpakkam 
\,.and other stations in order to profit from their experience and 

.expert knowledge. 

. Reply of Government 

This is already being done and will continue to be done. 

[Department of Atomic Energy O.M. No. 5/4(4) /70-Budget, 
dated 30-1-1971.1 

Recommendation (Sr. No. 26, Para No. 3.8) 

_. The Committee also note that Government's decision to go 
in for a natural uranium reactor for Rajasthan Atomic Power 
Project is in keeping with their objective to make use of a techno-
logy which will enable the country to be self-reliant in the future 
nuclear power production programme based on the use of plutonium 
and thorium of which India has a larger reserve. 
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~ply of G()vernment 

!he Government of India is gratified to note that the Estimates 
Committee have appreciated the reasons for going in for natural 
Uranium Reactors. 

[Department of Atomic Energy O.M. No. 5/4 (4)/70-Budget, 
dated 30-1-1971.1 

Recommen.dadon (Sr. No,. 27, Para 3.9) 

The Committee, cannot, however, resist the impression that 
the Department of Atomic Energy has taken ad hoc decisions in 
the setting up of power projects. While, in case of Tarapur, attrac-
tive initial capital outlay was the main conSidera:tion and global 
tenders were called for. in the case of Rajasthan it was not looked 
upon from the financial angle and no global tenders were called 
for. They, however, hope that the expenditure involved in the 
setting of the RAPP will be commensurate with the benefits to be 
derived in the shape of economic gain, self-reliance and technical 
experience. 

Reply of Government 

As has already been stated in answers to recommendations No. 
'6 and No.7, thE\ decision to establish Tarapur Atomic Power Sta-
tion with enriched uranium as fuel was an isolated first step to 
demonstrate the economics of nuclear power. It was taken in the 
circl.lmstances prev~iling at that time and in view of the actual 
response to global tendering. The decision to have future nuclear 
power reactors on natural uranium as fuel was taken by" the Atomic 
Energy Commission and endorsed by the Planning Commission after 
a careful evaluation of the various factors related to acquiring self-
rel~ance in atomic energy. The tenders received for Tarapur had 
indicated the cost and technical· merits of the graphite moderated 
gas cooled reactors (available from U.K. and France) Vs. the heavy 
water moderated and cooled reactors under development by Canada. 
The latter was favoured on account of high effiCiency in the use of 
uranium and in the production of plutonium. There was no possi-
bility of securing competitive tenders for what was exclusively a 
Canadian development. The technical collaboration agreement with 

:Canada which was fina.nced under the Colombo Plan has proved 
very beneficial to India and this can be judged by the capability that 
now exists with the Atomic Energy Commission on its own without 
foreign collaboration to put up CANDU reactors as at Madras. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971.1 
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Recommendation (Sr. No. 28, Para No. 3.11) 

The Committee are concerned to note that the original esti-
mates of the total cost of Rajasthan Atomic Power Project I and II 
have risen from Rs. 33.42 and 30 crores to Rs. 52.50 and 58.16 crores 
respectively and are further likely to be pushed 4P in view of the 
delay in the completion of the project. They fear that the increased 
cost of this project is bound to affect ultimately the cost of genera-
tion of power per unit. They would like to sound a note of warn-
ing that Government should take concerted measures to keep down 
the cost so that the Nuclear Power Project does not become an un-
economic proposition and the power generated can compete with 
conventional sources in price level. 

Reply of Government 

The recommendation noted. It is necessary to point out tha,t in 
Rajasthan Atomic Power Project and Madras Ato~ic Power Project 
we,are not only building power stations but indigenous capability 
and industrial infra-structure. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971.l 

Recommendation (Sr. No. 29, Para 3.20) 

The Committee note that for RAPP I and n, the Department 
of Atomic Energy had initially placed orders with the Hindustan 
Steel Ltd. for certain flat products using quality carbon steel, but 
these orders had to be transferred to a firm abroad as the material 
forthcoming from H.S.L. did not conform to the prescribed specifi-
cations. The Committee would like Government to look into the 
matter so that the. requisite variety of steel for nuclear power station' 
t:ould be supplied from indigenous sources, thereby achieving self-
reliance and saving valuable foreign exchange. 

Reply of Government 

Every effort is being made to secure the help and cooperation 
of the Hindustan Steel Ltd. in the production and supply of special 
types of steel required by nuclear power stations. The matter has 
been discussed ina, series of meetings between the officials of the 
Power Project Engine~ring Division and Hindustan Steel Limited. 
Hitherto, the main difficulty in the way of Hindustan Steel Limited 
making investments for th" Jroduction of such special types of steel 
was the lack of a long term commitment to the nuclear power pro-
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gramme which in turn prevented the Department from making any 
long term commitments regarding the purcha6e of these special 
types of steel, if produced. 

Allpossible steps are being taken to see that the requirements of 
the atomic power stations are met indigenously to the maximum 

-extent possible. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30·1·1971.] 

Recnmmendation (Sr. No. 34, Para 3.31) 

The Committee are surprised to note the wide variation in 
the estimated cost of generation of power by RAPP as furnished by 
the Depa,rtment of Atomic Energy from time to time. Accor::1ing to 
the Planning Commission the cost of generation of power in RAPP 
should be considerably hlgher. The Committee need hardly stress 
the desirability and importance of working out the cost of generation 
of energy in advance as a firm estimate in this regard has an impor-
tant bea,ring not only on the economics of the plants but also on the 
willingness of the consumer States to purchase it at reasonable rates. 

Reply of Government 

It is difficult to estimate accurately in advance the capital cost 
of an atomic power station due to the several varying international 
and na,tional factors which affect it during the comparatively long 
period of construction. Changes in the exchange rate, escalation of 
prices, changes in design and modifications required due to improve-
ments in technology which are bound to arise in the fast developing 
field of nuclear technology are illustrations of the many factors 
which continually affect the capital cost and consequently the cost 
of power generation by a nuclear power station. 

The difference between the estimates of cost of power by the 
Department of Atomic Energy and by the Planning Commission 
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quoted in para 3.30 of the report is mainly due to the following: --

(a) Fixed Costs 

The Planning Commission have failed to take the depreciation-
amounts which will be set apart annually on which interest will be 
earned. This point has been gone into at great Tength and the -
method of calculating cost on account of fixed charges adopted by' 
the Department of Atomic Energy is no longer being disputed. 

(b) Fuelling Cost 

The figure of 0·62 p/kwh indicated by the Planning Commission 
was the gross fuelling cost based on the then assumed cost of ura-
nium etc. Aga,inst the gross fuelling cost of 0.62 plkwh credits to' 
the extent of 0.28 plkwh towards Plutonium and Cobalt produced 
in the reactor has to be taken into account. The net fuelling cost ..-
was, therefore, indicated as 0.34 pikwh by the Department of Atomic 
Energy. 

The revised capital cost of Rajasthan Atomic Power Station" 
Units I & II ha.ve now been estimated at Rs. 60.40 crores and Rs. 66.85 
crores respectively as against the former figures of Rs. 52.50 crores. 
and Rs. 58,16 crores respectively. Based on these capital costs and' 
the revised cost of fuel, the cost of power has now been estimated--
as under: 

Fixed cost 

Gross fuelling cost 

Rebates for Plutonium 
and Cobalt 

Net fuelling cost 

Total cost of generation 

,5.29 plkwh 

1.43 plkwh 

(-) 0.60 plkwh 

0.83 plkwh 

6.12Plkwh 
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An important point to be noted with particular reference to the 
economics of the plants and the willingness of the consumer States 
to purchase power from the atomic power station is that most of 
the factors which affect the cost of power generation in a nuclear 
power plant also affect the cost of power from fossil fuel plants and 
the relative economics of the two alternatives do not change appre-
ciably. 

The Government, however, accept the desirability and importance 
of working out firm estimates of the cost of power generation in 
advance and hope tha.t with the experience gained in the construc-
tion of the Atomic power stations of the CANDU type currently 
being built they will be in a position to give estimates of the cost 
of power which are accurate to the extent to which they are not 
affected by factors beyond their control. 

[Department of Atomic Energy C.M. No. 5/4(4) /70-Budget, 
dated 30-1-1971.1 

Recommendation (Sr. No. 41, Para No. 3.51) 

The Committee note that after the commISSIOning of the 
Units I and II of the Rajasthan Atomic Power Project, no foreign 
personnel will be required to operate or maintain the Station. 

Reply of Government 

The position as noted by the Estitpates Committee is correct. 
[Department of Atomic Energy C.M. No. 514 (4) /70-Budget, 

dated 30-1-1971.1· 

Recommendation (Sr. No. 42, Para 3.52) 

The Committee also note that the scientific and technical 
staff likely to be required for the operation and maintenance of the 
Rajasthan Project after the Station has turned over will be 348 
whereas incaee of Tarapur, the number of persons is 249 only. The 
Committee consider that requirements of the staff for the. Rajasthan 
Station may be examined with a view to keep it as low as possible 
to ensure that the Station is run as an economic unit. 

Reply of Government 

The requirement of 348 scientific and technicaJstaff indicated in 
respect of the Rajasthan Atomic Power Station included not only 
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.the regular staff required for the operation and maintenance of the 
:station, but also the additional manpower required while operation 
.and phased commissioning will go on side by side. These additional 
members will be required for watching performance and correcting 
deficiencies and problems which may arise during commissioning 
,and for about a year after each unit attains full power. The regular 
scientific & technical staff for opera,tion and maintenance required 
thereafter is assessed as 211 only. The additional requirement 
during the initial period has been assessed on the basis of experience 
,at Douglas Point. 

Every ('ffort will be made to keep the requirements to the mini-
'mum and to release as many of the additional personnel as possible 
in a phased manner, to the Madras Atomic Power Station or to meet 
·other suitable requirements. 

[Department of Atomic Energy O.M. No. 5/4 (4)/70-Budget, 
dated 30-1-1971.1 

Recommendation (Serial No. 43, Para 4.5) 

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

.. , 

Reply of Government 

The Government is glad to note that the Estimates Committee 
have appreciated the efforts of the Department of Atomic Energy in 
getting self-reliance and in huilding up sufficient indigenous expertise 
to enable the Department to set up the Madras Atomic Power Station 
without any foreign collaboration. 

[Department of Atomic Energy O.M. No. 5/4(4) /70-Budget, 
dated 30-1-1971.1 

Recommendation (Serial No. 44, Para 4.6) 

The Committee also note that a seriOUS attempt has been made 
·to build self-reliance for our future nuclear power production pro-
gramme regarding the use of indigenous fuel and heavy water, greater 
degree of indigenisation of equipment and machinery etc. 

Reply of Government 

The Government is gratified to note that the Estimates Committee 
.have recognised the efforts made. by the Department of Atomic Energy 
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towards self-reliance for setting up future atomic power stations. 

[Department of Atomic Energy O.M. No. 5/4(4)f70-Budget, 
dated 30-1-1971] 

Recommendation (Serial No. ~, Para 4.13) 
The Committee are glad to be infonned that the valuable 

competence in nuclear power technology gained by Indian scientists 
and engineers at Tarapur and Kota will enable them to build the 
Kalpakkam Atomic Power Station on their own without any foreign 
collaboration or financial aid. In fact, this is said to be the first 
nuclear power project which is being handled by Indians utilizing 
resources from within the country and with indigenous component to 
the extent of 80 per cent. A large number of agencies, namely, Min-
istries of Industrial Development and Company Affairs, Foreign 
Trade, Finance, D.G.S. & D., D.G.T.D., public undertakings like Heavy 
Electricals, Bhopal. Bharat Heavy Electricals, Hardwar and Hindustan 
Steel Ltd., and industries in the private sector are involved in this 
project and hence the timely completion of the project will depend 
on the coordination and cooperation of all the parties concerned. It 
is challenging job calling for pooling of resources and the cooperative 
concerted efforts of the various agencies. The Committee hope that 
Government will keep a constant watch on the progress of the project 
with a view to.ensure that all hurdles and bottlenecks in the way of 
its smooth execution are sorted out and possible delays eliminated. 

Reply of Government 
The views of the Estimates Committee with which the Govern-

ment is in full agreement, have been noted. No effort will be spared 
to ensure the smooth execution of the project anci. to eliminate all 
possible delays. 

[Department of Atomic Energy O.M. No. 5/4(4)j70-Budget, 
dated 30-1-1971] 

Recommendation (Serial No. 48, Para 4.20) 
The Committee regret to note the wide gap in the budget 

estimates and the actuals. During the years 1965-66 to 1969 (upto 
ist September, 1969) while budgetary provisions had been made for 
a sum of Rs. 11.42 crores, the a'ctual amount spent was to the extent 
of Rs. 3.64 crores only. The Committee hope that Government would 
in future frame a more realistic budget estimates as far as possible 
having re.gard to the various factors likely to affect the progress of 
the project. 

Reply of Government 
A statement indicating the reasons for shortfalls in expenditure 

year by year up to 1968-69 is enclosed. It will be observed that as 
3180 (E) L.S.-4· 
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stated earlier, the main cause of the stretch in the project schedule 
as well as short falls in the expenditure was the difficulty in obtain-
ing assistance to covel' the foreign exchange cost of the project and 
the consequent decision to maximise indigenisation of the compon-
ents apd equipment required for the prQject. Several difticulUes 
have also arisen in the process of getting the major nuclear and non-
nuclear components fabricated in India for the first time which could 
not be anticipated in advance. 

Every effort is being made to ensure that the Budget Estimates 
are as realistic as possible having regard to the various factors that 
are likely to affect the progress of the project. 

[Department of Atomic Enel'gy O.M. No. 5/4 (4) /70-Budget, 
dated 30-1-1971J. 

Statement showing the reasons for saving in the voted grants for 
Madras Atomic Power Station Unit I. 

Year Voted 
grant 

So' 00 

35°'00 

Actual 
expenditure 
(Figures in 
Rs.lakhs) 

Reasons for shortfalls in 
expenditure 

1'34 

22' S9 

Jl I' S6 

174'00 

The assistance for financing the foreign 
exchange part of the project was not 
available aft earlier anticipated. Hence, 
the project had to be rescheduled to 

, reduce the foreign exchange compo-
nent to the minimum. 

Athough the preliminary works were 
undertaken the major civil works and 
fabrication of equipment could not 
progresR as anticipated at the time of 
framing Budget Estimates due to 
rescheduling of the project on account 
of decision to maximise indigenisation. 

Civil works could not progress to the 
extent earlier anticipated on account 
of delay in land acquisition and pro-
curement of equipment IIlso slowed 
down a little due to difficulties in 
identifying indigenous capacity for 
fabrication. 

Unanticipated delays occurred in pro-
curement of equipment due to (a) 
design changes (b) efforts to obtain 
Indian supplies and (c) pther technical 
reasons. There was a general stretl:h-
ing out of the project schedule even 
for civil works in view of the above 
difficulties and difti cuiLies in obtain-
ing tensile steel, special steel etc. 
which were to be manufactured in 
India for the first time. 

------------- .. -.---- ._ .. _--- - _. - -----.- ... -----.-~.-, ~ ---.---.. 
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Recommendation (Serial No. 50, Para 4.31) 

The Committee understand that in and around Madras there 
will not be much demand for nuclear power during the monsoon 
seaso.r. on account of over-flowing of reservoirs in that region. In 
this respect, Kalpakkam and Tarapur stand on the same footing. The 
Committee also understand that in Madras there are two monsoons 
and the usual period which the power generation economics takes 
into account is 4 to 6 weeks only. The Committee trust that main-
tenance programme of the Statio~: will be properly phased out and 
all other necessary steps taken by Government to ensure that there 
is no closure of the Station on account of lack of demand and alter-
natives found out to make the maximum use of the power made 
available from the Kalpakkam. 

Reply of Government 

The recommendation is noted. 
[Department of Atomic Energy C.M. No. 5/4 (4)/70-Budget, 

dated 30-1-19711. 

Recommendation (Serial No. 53, Para 4.35) 

The Committee hope that the strength of the staff, both 
engineering, scientific and technical and others has been assessed 
keeping in view the actual requirements of the Project and that 
Administration will ensure. that there is no over-staffing right from 
the very beginning. 

Reply of Government 

The .recommendation is noted. Every effort will be made to see 
that only minimum staff required is retained for the operation and 
maintenance of Madras Atomic Power Station. 

[Department of Atomic Energy O.M. No. 5/4 (4)/70-Budget, 
dated 30-1-1971J. 

Recommendation (Serial No. 54, Para 4.36) 

The Committee suggest that Government may examine whe-
ther it would be desirable to keep a separate pools of erection and 
construction ~taff and-st.aff req~ir~d for normal operation and .main-
tenance of the Project so that when the work is over expenditure 
on the former category of staff would not automatically become. part 
of the operational staff thus burdening the undertaking with over-
staffing and making it uneconomical. 
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Reply of Government 

The reconunendation is noted. The Department has already con-
stituted an 'Atomic Power Authority' to take over and run the atomic 
power stations as and when they are completed. Operation and main-
tenance staff will be under the control of this authority, which will 
be distinct from the Power Projects Engineering Division which is 
responsible for Design, Planning and technical supervision at the 
construction stage of the projects and which will control construc-
tion staff. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-19711. 

Recommendation (Serial No. 57, Para 5.18) 

The Committee note that as at present constituted the Com-
mission has a preponderance of non-scientist members. They con.-
sider that the Commission as the policy making body at the highest 
level should also include a few eminent independent scientists either 
on a full-time or part-time basis so as to induct more expertise in 
the Commission and make it more broad-based and useful. The 
Committee have, no doubt, that such a step would be ge.nerally bene-
ficial and would lead to better programming and appraisal of research 
and development work in the field of atomic energy. 

Reply of Government 

Government accepts the suggestion of making the membership of 
the Commission more broad based. The Commission has been ex-
panded for the year 1971 from five to six by the addition of Professor 
S. Dhawan, Director, Indian Institute of Science, Bangalore. As a 
person distingished in Aeronautical Engineering and involved in 
advanced training and research. Professor Dhawan can contribute 
significantly to the Commission· The. Government believes that with 
the addition 'of the new member the Commission is a very balanced 
one. 

[Department of Atomic Energy O.M. No. 5/4(4)/70.Budget, 
dated 30-1-1971]. 

Recommendation (Serial No. SO, Para 5.30) 

While conceding that both the Rajastlian and Madras Power 
Projects being ill! the development stage it would be advantageous 
to have a few common Members in the two Boards, the Committee 
feel that the v~ry idea of having separate Boards for management is 
defeated when the Boards have common membership to the extent 
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of four out of a total of five members in position. They accordingly 
recommend that the two Boards should be reconstituted with the 
Project Head as one .of the Members. 

Reply of Government 

The Boards of Management to adrmnister the Rajasthan and 
Madras Atomic Power Projects have since been re-constituted in 
August, 1970. They now include the Project Heads. The composi-
tion of the new Boards is as under:-

Rajasthan Atomic p(/fJ)IT Project 

Shri H. N. Sethna, 
Director, Power Projects 
Engineering Division 

-----'--------_._- --. 
Madras Atomic P(}fJ)er Project 

----- ----.--- -- .. 
Chairman 

Shri H. N. Sathna, 
Director, Power Projects 
Engineering Division. 

Representatives of the 
Department with special 
responsibility for admi-
nistrative and 
fmancial matters. 

Shri R. Bhaktavatsalu, 
Additional Secretary, 
Deplrtment of Atomic Energy. 

Shri R. Bhaktavatsalu, 
Additional Secretary, 

Department of Atomic Energy. 

Shri N. S. Siva, 
Joint Secretary, 
Department of Atomic Energy, Madras. 

Scientists Engineers 
Dr Brahm Prakash, 
Director, Metallurgy Group, 
Bhabha Atomic Research Centre I 
Shri A. S. Rao. 

Director, Electronics Group, 
Bhabha Atomic Research Centre 1 
Shri V. N. Meckoni 
Head Desigllli Groll4' 
Power Proj ects EnglDeering 
Division. 

Shri V. Surra Rao 
Chief Project Engineer 
Rajasthan Atomic Power Project 

Shri S. Fareeduddin, 
Officer on Special Duty, 
Heavy Water Projects. 

Dr Brahm Prakash .. 
Director, Metallurgy Group, 
Bhabha Atomic Research Centre. 

Shri A. S. Rao, 
Director, Electronics Group, 
Bbabha Atomic Research Centre. 

Shri V. N. Meckoni 
Head, Designs Group 
Power Projects Engineering 
Division. 

Other Members 

Dr M. R. Srinivasan 
Chief Construction Enaineer 
Madras Atomic Power Project. 

[Department of Atomic Energy O.M. No. 5/4(4)J70-Budget, 
dated 30-1-1971]. 
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Recommendation (Serial No. 61, Para 5.36) 

The Committee hope that the constitution of Power Projects 
EngineeriI1lg Division in Atomic Energy Depart{nent for undertaking 
the responsibility for the e3tabJishment of atomic power projects 
will lead to better coordination and economy and ensure better pool-
ing of resources and expertise and expe.rience, They have, no doubt 
that experienced engineers and scientists will b3 rotated among the 
three Power Projects according to the needs of the situation. 

Reply of Government 

The views of the Estimates Committee regarding the benefits to 
be derived from the establishment of the Power Projects Engineer-
ing Division have been noted. Their recommendation regarding 
the rotation of experienced engineers and scienti;;ts among the power 
projects according to the needs of the situation, is already being 
followed and will be @ontinued· 

[Department of Atomic Energy Q.M. No. 5/4(4) j70-Budgct, 
dated 30-1-1971], 

Recommendation (Serial No, 62, Para 5.38) 

TIle C"nlmille,> I:()~C thc',~ ~ sel)arate Alomic Energy Alltho-
rity as a constituent unit of the Atomic Energy Department is soon 
going to be set up for managing the nuclear power plants in the 
country after the construction work was over, They hope that the 
proposed Authority will be a forward looking body able to run the 
Power Plants efficiently and economically. 

lteply of Government 

The views of the Estimates Committee regarding the functioning 
of this Authority have been noted. 

[Department of Atomic Energy Q,M. No. !i/4(4)j70-Budget, 
dated 30-1-1971], 

Recommendation (Serial No. 63, Para 5.41) 

1 hf' C(.mmittee suggest that Government should review the 
position regarding the continuance of Liaison Offices in Canada and 
France on a regular basis after the expiry of the present sanction. 

Reply of Government 

The recommendation is accepted. 
[Department of Atomic Energy O.M. No. 5/4(4)j70-Budget, 

dated 30-1-1971]. 
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Recommendation (Serial No. 66, Para 6.7) 

The Committee trust that the Atomic Energy Department 
periodically review their manpower requirements so that they recruit 
and impart training to only such number of engineers and scientists 
as can be usefully and purposefully employed and not become re-
dundant after some time. 

Reply of Governmen't 

The recommendation is accepted. 
[Department of Atomic Energy O.M. No. 5/4 (4)/70-Budget. 

dated 30-1-1971J. 

Recommendations (Serial Nos. 67 and 68, Paras 6.15 and 6.16) 

The Committee feel that Government have takeL a long time 
in commencing the work on Nuclear Fuel Complex although the 
decision to set it up was taken as far back as b 19'66. They are con-
strained to obse.rve that lack of pr,)pe!' project planning and schedul-
ing and lack of coordination amongst the various Ministries/Depart-
ments concerned have been the 1;1ain factors responsible for delay 
in the commencement of the work on this Complex. 

The Committee hope that the Government would now take 
all necessary steps to ensure that the Complex is completed accord-
ing to schedule to meet the requirements of fuel for three Atomic 
Power Project'; a!ld to avoid dcpenccn..:e Oil foreign resources and 
to save the much needed foreign exchange. 

Reply of Government 
While noti"g the observations of the Committee it may be men-

tioned th.{tt as a result of the v; gorous effort made after the com-
mencement of work, conside.rable progress has now been achieved 
on most of the projects and the anticipated completion dates of the 
various plants are as under: 

J. Uranium Oxide Plant 

2. Ceramic Fuel Fabrication Plant 

3. Zirconium Sponge Plant 
Zirconium Oxide Plant 

Zircalzy i"lIbncatlOll Plant 

4. Enriched Uranium Oxide Plant 

s. Enriched Uranium Oxide Fuel 
Fabrication Plant 

6. Specinl Materials Plant 

July J971 

September J971 

Early 1972 

Will reach tbe stage for commissioning by 
early 1972. 

1971-72 

end 1971 
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Every effort will be made to ensure that the Complex is com-
pleted in time to meet the requirements of fuel of the atomic power 
stations being set up. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated. 30-1-1971]· 

Recommendation (Serial No. 71, Para 6.31) 

The Committee note that India is contributing as much as 
15.54 lakhs of rupees annually to the International Atomic Energy 
Agency. They trust that our association with International Atomic 
Energy Agency is fruitful and commensurate with the expenditure 
involved. 

Reply of Government 

India has benefited considerably by its membership of the Inter-
national Atomic Energy Agency and through the active involvement 
and participation of a large number of scientists and engineers in the 
activities of the Agency. In keeping with the high ~ition India has 
among nations advanced in atomic energy matters India has a per-
manent seat on the Board of Governors of the IAEA and a say in 
the international affairs related to this sensitive field. 

[Department of Atomic Ene.rgy O.M· No. 5/4(4) j7O-Budget, 
dated 30-1-1971]· 

Recommenda'tion (Serial No. 72, Para 6.32) 

The Committee understand that the Chairman, Atomic Energy 
Commission, is required to go abroad to participate in important acti-
vities of the International Atomic Energy Agency and attend con-
ferences and seminars organised by that Agency and the U.N. Orga-
nisation regarding peaceful uses of Atomic Energy. As the Chairman, 
Atomic Energy Commission, is also Secretary of the Department of 
Atomic Energy he has under his adm~nistrative control a large num-
ber of Research Centres and Institutes, Departmental Undertakings 
and Atomic Power Stations, a large nu~ber of complicated problems 
are bound to arise necessitating his decision and personal guidance. 

The Committee feel that in view of the fast developing activities 
of the Department in several directions simultaneously, the whole 
time presence and attention of the Chairman will become imperative .. 
They, therefore, suggest that his visits abroad should be confined to 
the absolute minimum reqUirements. 
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Reply of Government 

The Chairman's visits abroad to particpate in the activities of 
International Atomic Energy Agency Or Conferences and seminars 
organised by the other organisations of the .U·N. are confined only 
to such occasions when his presence is absolutely essential having 
regard to their importance. Other suitable representatives ~f the 
Department are sent to attend conferences and seminars wherever 
this is regarded as appropriate. 

Atomic energy and space research have wide international, scien-
tific, technological and political implications. The Chairman, Atomic 
Energy Commission cannot perform his responsibilities effectively 
without personally participating in meetings and consultations at the 
top level requiring visits abroad. 

The recommendation of the Committee which are in conformity 
with the existing practice will be followed in future. also. 

[Department of Atomic Energy O.M. No. 5/4(4) /70-Budget, 
dated 30-1-1971]. 

Recommendation (Serial No. 74, Para 6.48) 

The Committee note that Government are aware of the 
need to look afresh in the matter of selection of sites for nuclear 
power stations apart from sites recommended in the Report of the 
Hayath Committee submitted in January-February, 1962. More than 
8 years have now elapsed and Government have since acquired ex-
perience in building Atomic Power Stations. The Committee hope 
that in addition to the technical considerations whch govern the set-
ting up of a nuclear power station due notice will be taken of the 
following points:-

(i) Need for a rational policy in the national interest so that 
power generated reaches the areas of demand. 

(ii) Need for rationalisation and strengthening of gTids and 
continuous research to reduce. loss in transmission over 
long distance. 

Reply of Government 

The Central Water & Power Commission carry out detailed load 
surveys which project the load demands in the various States on a 
long-term basis for a period of 10-15 years. They also carry out 
Annual Power Surveys for obtaining systems forecasts for the next 
few years and assessing the power position in the country as a 
whole. With the knowledge of the. demand pattern thus derived and 
having regard to the availability of power potential both from 



hydel and fossil fuel resources, the conventional power stations are 
set up as close to the areas of demand as possible. 

Under Section 22 of the Atomic Energy Act 1962, the Department 
of Atomic Energy is responsible to develop a sound national policy 
in reg~d to atomic power and to co-ordinate such policy with the 
Cemral Eelectricity Authority and the State Electricity Boards. The 
co-ordination envisaged ensures that Atom.ic Power Policy fits into 
the over-all power policy developed by the Ministry of Irrigation 
and Power including the Central Electricity Authority and the Cen-
tral Wat~r & Power Commission and that the atomic power stations 
are set up in the broad regional areas indicated by the demand pat-
terns and availability of power from other sources, the exact locations 
being subject to the several technical considerations which have to be 
taken into account. The Atomic Energy C'Jmmission also conducts 
studies like the one recently completed regarding the optimum mix 
of power generation from various resources in the Northern Electri-
city Region in which the State Electricity Boards concerned, and the 
Central Water & Power Commission were associated. These studies 
take into account all economic considerations like cost of generation 
and transmission of power and cost of transport of raw materials etc. 

A technical Committee of experts for selecting suitable sites for 
atomic power stations in the Northern, Western & Southern Eelectri-
city Regions was appointed on September 30, 1970. The recommen-
dations of the Estimates Committee have been brought to their 
notice for information and guidance. 

The strengthening of the grids and continuous reserach to reduce 
losses in transmission of power over long distances comes within the 
responsibility of the Ministry of Irrigation & Power. 

The Central Water and Power Commission brings out annual 
publications giving statistics of generation from different sources, 
transmission and distribution of electrical energy etc. These pub-
lications include information regarding the transmission and distribu-
tion losses in the various power systems in the country. 

2. While planning and operating grids, the following measures 
are required to be taken for reducing the losses:-

(i) Choice of appropriate voltage for the transmission and 
distribution system. 

(ii) Provision of suitable reactive compensation in the form 
of synchronous condensors/static capacitors at suitable 
locations in order to improve the power factor of the loads 
and thereby restrict the reactive power flow over the lines· 



ril 

(iiii) Adoption of optimum conductor size for transmission and 
distribution losses. 

(iv) Maintaining proper voltaRc levels at different points of the 
net work. 

(v) Operating the system at high load factor. 

3. The various State Electricity Boards/Power Supply Undertak-
ings are constantly made aware of these measures and they are put-
ting them into practice to the extent possible, in order to reduce the 
losses. 

It may be mentioned that this question is also being examined 
by the Power Economy Committee appointed by the Ministry of 
Irrigation and Power. The report of the Committee is awaited. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971]. 

Recommendation (Serial No. 75, Para 6.49) 

They would also recommend that if atomic power is to be 
subsidized in the national interest, this should be done with the prior 
approval of Parliament. 

Reply of Government 

It is not proposed to subsidise atomic power at present. The 
financial proposals of all units of the Department of Atomic Energy 
are submitted to Parliament with the Annual Budget proposals 
for approval. 

[Department of Atomic Energy O.M. No. 5/4(4) j70-Budget, 
dated 30-1-19711. 



CHAPTER III 

RECOMMENDATIONS WHICH THE COMMITrEE DO NOT 
DESIRE TO PURSUE IN VIEW OF THE GOVERNMENT REPLY 

Recommendation (Serial No.6, Para 2.10) 
The Committee feel that Government in their enthusiasm 

to demonstrate that atomic power could be generated at a rate which 
would be competitive with conventional sources of power in the 
country, in the setting up of Tarapur Project took a hasty step, not 
in keeping with the country's long-term objective, in accepting re-
actor based on enriched uranium. The enriched manium is required 
to be imported for the life time of the Station and has thus made the 
country dependent on foreign resources. The Committee further 
feel that in view of the contract being on a turn-key basis, it is 
doubtful if the Tarapur Project has taken the country far enough in 
attaining the goal of self-reliance in the production of nuclear 
power. 

Reply of Goverament 

The decision to establish Tarapur Atomic Power Station with 
enriched uranium fuelled reactor taken in the early 1960's has to be 
judged having regard to the circumstances then prevailing. The 
very idea of using atomic energy for generating power was regarded 
with scepticism in the country at that time. It was, therefore, im-
portant to demonstrate on a firm basis the relevance of atomic power. 
A turn-key fixed price contract with an agreement guaranteeing the 
supply of enriched fuel for the life time of the Station was ideally 
suited for this first demonstration. 

Even at that time, the need for exploring the establishment of 
power stations based on reactor concept which would use natural 
uranium was, no doubt, well understood. But the only established 
natural uranium reactor at that time where the Calder Hall type 
developed in Britain and those of a somewhat similar design develop-
ed in Britain and those of a somewhat similar design developed in 
France. The large size prototype power station with the CANDU 
heavy water reactor had not yet been established ill Canada at that 
time. It would be of interest to mention that among the various 
proposals received in response to the global tender, there were two 
proposals from Canada based on natural uranium fuelled and heavy 
water moderated reactor concepts. But these proposals were not 
complete either in design or as to costs as no station using these 
concepts were in operation at that time anywhere in the world. 

52 
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In fact, initially, it was decided that global tenders should be 
invited only for natural uranium reactors. Later, however, taking 
into consideration the state of development of reactor technology in 
the world, it was decided to invite proposals for enriched uranium 
reactors also to enable us to get an accurate idea of the capita] and 
operating cost of such reactors as compared with similar costs of 
natural uranium reactors. In the event, the proposals received based 
on enriched uranium reactor from the American contractors proved 
extremely attractive even after taking into account the estimated 
cost of importing enriched uranium for periodical replenishment, 
which was not higher than the annual interest on the additional 
capital outlay in foreign exchange that would have been incurred if 
the most favourable tender for natural ur~ium reactor had been 
accepted. In any case, the proposals based on natural uranium 
reactors received from Great Britain and France were totally un-
satisfactory from the financial angle. 

In the above circumstances, and in view of the n~ which clearly 
existed at that time for taking a first step towards initiating nuclear 
power programme, the decision to establish a power station based on 
enriched uranium cannot be deemed to be hasty. 

Even though the International General Electric of USA assumed 
the responsibility of the prime contractor to build the main station 
to its own design, Indian scientists and engineers were associated 
with the establishment of this atomic power station in several ways 
They assumed responsibility for laying down enquiry specifications 
and later for evaluation of tenders, which called for a considerable 
amount of technical knowledge and judgment. They also assumed 
responsibility for the approval of the design basis and of design 
changes. For example, during the construction of the station, 
certain problems relating to metallwater reactions in the reactor 
emerged. Indian scientists and engineers suggested a number of 
devices for controlling their effect, which added significantly to the 
safety of reactor operation. Some of the Indian engineers were 
closely associated with the engineers of General Electric at their 
design changes. They were also associated with the engineers of 
the prime contractor in witnessing the fabrication of equipment in 
the manufacturer's shops and their testing in USA. They were 
similarly associated with the Bupervision of the work at the site at 
Tarapur. They were jointly responsible. along with the site staff 
of General Electric for the detection of the hair-line cracks which 
developed in some of the stainless steel components of the reactors 
and played a significant part in determining the nature and extent of 
repairs that had to be undertaken. They witnessed, and in fact, 
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closely participated in the tests at the site during the commissioning 
of the Station. The experience and knowledge gained by Indian 
scientists and engineers, is therefore, not inconsiderable and will be 
of value in the setting up of and operation of power stations based on 
other reactor concepts. The Tarnpur Atomic Power Station has, 
therefore, not only established the competitive nature of nuclear 
power but also provided in-valuable experience· and knowhow in the 
building and more significa:::t1y of the operation of atomic power 
stations. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971]. 

Recommendation (Sr. No.7, Para 2.11) 

The Committee are not convinced that the terms offered by 
the International General Electric Company were too attractive to 
be rejected specially when factors like fuel cost, the production of 
plutonium, achievement of self-reliance, saving in foreign exchange 
and the country's long-term objective are taken into consideration. 

Reply of Government 

The decision to accept International General Electric's (IGE) offer 
has to be judged having regard to the factors and circumstance'; 
prevailing at that time. 

Initially, it was decided that global tenders should be invited only 
for natural uranium reactors. Later, however. it was decided to 
invite proposals for enriched uranium reactors as well, to enable the 
Atomic Energy Commission to get an accurate idea of the capital and 
operating costs of such stations as compared with the capital and 
operating cost of natural uranium reactors. The proposals receive.] 
from Britain and France were, however, prohibitive in cost. The 
cost of the French proposal which was the best among natural 
uranium reactor proposals (on pre-devaluation basis) was R",. 89.00 
crores (inclusive of Rs. 59.30 crores as foreign exchange component) 
compared with IGE's Rs. 60.67 crores (inclusive of Rs. 44·24 crores as 
foreign exchange components). Even after taking into account the 
estimated cost of importing enriched uranium for periodical replen-
ishment, which was no higher than the annual interest on t.he addi-
tional capital outlay in foreign exchange that would have been 
incuO"ed if the French offer had been accepted, the offer of the IGE 
was extremely attractive. 
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It should also be noted that the large size prototype power station 
with CANDU heavy water reactor had not yet been established in 
Canada at that time and the Canadian proposals received for natural 
uranium reactors were neither complete in design nor firm ;n respect 
of financial implications. 

The establishment of the Tarapur Atomic Power Station was 
an isolated but calculated first step to achieve the following advan-
tages:-

(a) Gaining of sufficient experience by the Indian scientists 
and engineers in association with the prime contractors in 
building nuclear power stations which would be invaluable 
in setting up future power statiolls, even if they used 
different reactor concepts. 

(b) Prcparir g the necessary ground for initiating the nuclear 
power programme based on natural uranium reactors by 
the time the technology of such reactors wa'.; expected to be 
firmly ef:tablished. 

As has been explained in reply to recommendation No.6, the ex-
perience gained by Indian scientists and engineers associated with 
the setting up of the Tar-apur Atomic Power Station has proved 
invaluable for training and acquiring self-confidence. 

[Department of Atomic Energy O.M, No. 5/4 (4)/70-Budget, 
dated 30-1-197lJ. 

Recommendation (Sr. No. 11, Para 2.26) 

The Committee are ('onstrained to observe that the cost of 
the fuel for Tarapur Atomic Power Project, as given by Government 
ell various occasions differ widely. They need hardly stress the 
importance of furnishing correct information in vital matters of 
national importance. 

Reply of Government 

As has been explained below, the apparent discrepancies in the 
figures quoted by the Estimates Committee arise from different con-
texts and point of time related to them. 
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The information furnished to Parliament Questions and to the 
Estimates Committee and their contexts are as under:-

Reference 

Lok Sabha 
Unstarred Ques-
tion No. %3 
anAwered on 
%5-7- 1966. 

Lok Sabha Un-
starred Question 
No. 4189 answered 
on %0-8-1969. 

-----_.------------
Brief subject mat- Information 
ter of the informa- furnished in brief 

tion called for 

Sales contract with 
USA for supply of 

Enriched Uranium 

Initial fuel 

Approximately 

Remarks 

Initial fuel 

I. The sale contract 
fuel amount of 14,500 Kgs. of with the US 

Uranium to be 
supplied and the 
t\}tal cost. 

U. %35 to be 
supplied at a cost 
of about Ra. 
II' %5 crores 
(Rs. 15'00 

million) 
Annual Replenish­

mmt 

Quantity of puri-
fied fissionable 
and reactor charge 
of nuclear ele-
ments imported 
into India annu-
aUy and cost 
therefor. 

cast Rs. I. 4 crores 
per annum. 

Initial fuel 
83 tonnes at a 
cost of Rs. 10.80 
crores ($14-375) 
million). 

Atomic Energy 
Commission refers 
to supply of 
enriched uranium 
and not the finished 

fud. Consequently 
only the cost of enri-
ched uramium for 
the first load was 
given ill the leply 
to Lok Sabha 
Unstarred Question 
No. %3, The reply 
did not include cost 
of fabrication, 
customs duty, in-
terest charges pay-
able till station-
turnover etc. 

%. Theamountof uranium 
in the first load is de-
pendent on the final de-
sign of the fuel elements. 
In 1966 the design was in 
the process of being 
finalised. The final figures 
were given in reply to 
Lot Sabha Unstarred 
Question No. 1189 ans-
wered on %0-8-1969 as 
Rs. 10.80 crores. 

Annual Replenishment 
The question asked for the 
cost of' annual replenish-
ment under the Fuel 
Sales Agreement. Under 
the agreement credits will 
be allowed by USA for 
Plutonium and depleted 
Uranium. Hence the net 
average annual cost of 
Rs. 1.4 crores was indi-
cated. 

Initial fuel 
I. Same as I above. 
%. The fuel design was 

finalised towards end 
of 1966. The figures pC 
initial charge were 
furnished based on 
actuals. 
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.Refercnce Brief subject mattcr Information fur nished. 
of the information in brief, 

called for 

Annual Replenishment 
22 tonnes at a 
cost of l.Rs, 2.40 
crores. 

Annual Replenishment 

The information re-
quired was relating 
to the cost of fissionable 
charge imported into 
India and hence the gross 
cost of enriched uranium 
to be imported, namely. 
Rs. 2.4 crores was indi-
cated in the reply. This 
included credit for Plu-
tonium and depleted ur-
anium. 

'Note to Estimates 
'Committee on Ta-
Tapur Atomic Pow-
er Project. 

The total cost of in i-
tial fuel char ge con-
sisting offabricated 
fuel elements. 

Rs. 24' 61 crores consist- Includes all char-
ges relating to 
fabricated fuel 
elements com-
prising of the 
initial fuel 
charge. 

ing of: 
Rs. crores. 

Cost offuet. 10' 80 

Interest tiJl sta-
tion turnover, 
fuel fabrication 
etc. . 8· 59 

Customs duty. . S· 22 

24'61 

The figure of Rs· 2·5 crores mentioned as the annual replenishment 
charges in the evidence before the Committee shows only a marginal 
difference from the figure of Rs.2.i crores mentioned in reply to Lok 
Sabha Unstarred Question No. 41~9 answered on 20-8-1969. This 
marginal difference arose due to the change over to an annual fuel 

'cycle from the previous nine monthly cycle. 

The amount of Rs. 1.7 crores indicated in the evidence before the 
Committee as being the annual expenditure for fuel replenishment is 
,made up as follows: 

,------------
'Gross cost of enriched uranium to be imported. 

'Less credits for Plutonium and depleted uranium. 

Net cost of enriched uranium .. 

.Add Indian es:penditureon reprocessing of Plutonium/depleted uranium. 

TOTAL 

3180 (E) L.S.-5. 

Rs. crores. 

2'4 

(-)1'0 

1'4 

0'3 

I' 7 
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It would be clear from the above explana'tion that the differennces. 
in figures are due to the fact that the various elements of cost inclu-
ded ih replies furnished by the Department d~pe~d~d upon the precise-
questions answered on the various occasions. ' 

[Department of Atomic Energy O.M. No. 5/4(4)!70-Budget, 
. dated 30-1-1971], 

Recommendation (Sr. No. 14, Para 2.38) 

The Committee, however, observe that the Department of" 
Atomic Energy in their Annual Report for the year 1967-68 and in the 
r-eply to a question answered in the Lok Sabha on the 27th March, 
1968 did not supply the information about the appearance of cracks 
in the reactor and the loading of fuel that was due in December, 1967 
while mentioning the progress made in the construction of the Tara-
pur Atomic Power Project. 

Reply of Government 

A Nuclear power reactor and its components are examined from 
the quality stand point repeatedly during fabrication as well as 
during tests. In the course of the final examination of the reactor 
pressure vessels towards the end of 1967, a few hairline cracks were 
noticed only in the lining of the pressure vessels. There was nothing 
to indicate that the trouble was not localised and that its rectification 
would entail delay of the start-up of the power plant. In a project of 
the magnitude and complexity of Tarapur, there are a number of 
jobs of rectification that are re.quired before commissioning and final 
take over. Most of these are of !!o consequence to the date of com-
pletion. 

Parallel rectification of the cracks during the time available was 
expected to be achieved. The Project authoriti~s and the Prime 
Contractors viz. International General Electric were therefore hopeful 
of keeping to the original schedule date for station turn-over; viz .. 
October, 1968 by working on around the clock basis. 

By way of abundant caution, an examination was also instituted in 
other areas of the reactor where similar defects could have develop-
ed· As a result of these tests, seepage of water in the secondary 
steam generator became evident in April 1968. This had to be fully 
investigated and defective components had to be repaired or re-
placed. In May 1968 it became evident that the replacement of all 
the 6500 tubes was necessary, even though only 3 per cent of the arm~ 
of the tubes were actually found leaking (all these required and 
replacement were made at the cost of the International GeneraL 



• 
Elec~) and that theBe repairs would delay the commissioning of the 
Station. On May !9, 1NS • ~s &UJiOWlCement was mad.e in this 
regard (Appendix II). 

There was no indication in March 1968 when we answered the 
Lok Sabha question or during the preparation of the Annual Report 
for 1967-68 at about the same time that the repairs and replacement 
would be so extensive, and that there would be delay in commission-
ing. 

Thus, it will be seen that there was no deliberate bolding back of 
ipformation from the Parliament at any time. 

[Department of Atomic Energy O.M. No. 5/4(4)!70M Budget, 
dated 3()-1-1971l. 

R8£ommendation (Sr. No. 15, Para 2.39) 

The Committee regret to note that after taking a decision in 
1958 to have an Atomic Power Station in western region of India and 
fixing a target of commissioning one of the two reactor units of 
190 MW capacity by the end of the Third Five Year Plan, the Tarapur 
Atomic Power Station began to flow commercial power in October, 
1969 only. Aps.rt from the long time taken in the finalisation of the 
various agreements necessary for the execution of the Project there 
has been a delay of about one year in the commissioning of the 
project. They consider that a significant loss has been suffered by 
(;overnment on the following counts:-

(i) The increased cost of the Project and the interest on capital 
during the extended period of construction; 

(ii) The loss of possible profits that would have accrued to the 
Government, had the project begun to flow commercial 
power as per schedule i.e. in October, 1968; 

(iii) Recurring loss in the cost of production of power; 

(iv) Loss on account of lower intake of power by the switch-
yard and due to its closure. 

Reply of Government 

Enclosed Statement I indicates the various steps taken from the 
first decision in 1958-59 to establish an atomic power station in the 
'Vestern Region till the completion of the contract with Mis. Interna-
tional General Electric Company in June 1964 and the time taken for 
each of the steps. It will be seen that there has been no undue delaj 
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ln respect of any of the steps except that negotiations for various 
agreements had to be necessarily protracted in view of the special 
difficulties in regaro to safeguards mentioned by Chairman, Atomic 
Energy Commission in his evidence before the Committee and re-
eorded in para 2.30 of the report. 

The work on the power station could commence, only in October 
1964 owing to the intervening monsoon season and a tight time 
~chedule for completion of the power station in 4 years was laid 
down. However, due to the various force majeure events listed in 
the enclosed Statement II and also due to the appearance of hairline 
eracks in certain stainless steel reactor components, there was delay 
in the achievement of critically and start-up power in the two units 
of the atomic power station. There was further delay in the flow of 
('ommercial power due to defects in the Switchyard. The total delay 
on <Ill these counts amounts to about a year and the station went into 
commercial operation in October 1969 as against the originally tar-
getted date in October 1968. These difficulties and delays have 
already been noted by the Estimates Committee vide paragraphs 
2.30 to 2.34 of the report. 

Of the items mentioned in the recommendation, only items (~) 

and (iii) arc readily quantifiable. The increased cost on the project 
and of interest during construction amounts to approximately R~. 3 
crores of about 4 per cent. The increase in cost of power is appro-
ximately 0.1 p/Kwh in 5.61 p/Kwh which is less than 2 per cent. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971]. 
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STATEMENT I 

Steps tafe;" frOtfl the time of th' first decision in 1958-59 to lit up an atomk pDflJ,r statitm 
in th. Western Region till the conelusio'l of the contract with the International G,neraIElectri& 

Company in June 1964 • 

. _-------------_._-----
Step. Date of Completion' 

--_._---------_ .. _--
(I) Formation of Power Group. August 1959 

(2) Selection of Tara pur site after detailed investigation of about 
20 alternative locations on the western coastal region of 
India. .• ...••• 
Acceptance of the site and announcement in Parliament 
by the Prime Minister. . . . • . . August 1960 

(3) Global tender issued after completing tender specifications October 1960 

(4) Offers received. . End. Aug. t96r 

(5) Technical and financial assessment of the offers Placing 
matter before Cabinet. . . . . . . July 1962 

(6) Letter of Intent issued to Prime Contractors (International 
General Electric) .. September 1962: 

(7) Discussions with U.S. Government regarding the Bilateral 
Agreement for Co-operation. 

(8) Discussion with US AID regarding the grant of a loan 
(Application submitted in November 1962) 

(9) Agreements. 

(i) Indo-US Bilateral Agreement for co-operatioD 

(ii) US AID Loan Agreement. December 196}, 

(iii) Fuel Sales Agreement; agreed upon (Signed in May 1966) August 1963 

(10) Contract negotiations with International General Electric 
completed. March 1964 .. 

(II) Measures taken before s.tart of construction 

(12) Contract signed •. 

(r3) Contract date (coming into efl'ect ofthe contract) 

April 1964. 

May 1964 

June 1964. 
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SIAfl'BMENT II 

J?orceMltjell!e-&',," Cfmlrill'uem, to-m.-eM1ay in otmIplllion of lIN Tara, ... Atomic POfJJn 
etO/let. 

Date 
SI.No. Bvent of Description. Days 

Start End 

(I) Indo-Pakistan hostilities. 7-9-65 23-9-65 17 

(2) Seizure by Pakistan of equipment 19-9-65 June 66 9 months 
(New components arrived June 66) 

(3) Strike at Tarapur 

(4) Strike at TlU'llpur 

(5) Strike at Mis. Killog Co. (USA) 

(6) Strike at WashingtoB Corporation (USA) 

(7) Strike at Tarapur (Welders, equipment opera-
tors and mechanics) . 

(8) Strike at the Customs (Clearing and Forwarding 
Agents) .....-

(9) Strike at Vendor's works (USA) (Scbeoectady 
Seam Instrument Corporation, Auto Sprinklers 
Duriron Coy). • 

(10) Strike .t'Maharaahtra Stare Blectricity Board 

(II) Stoppqe oistartUp power 230 K.. V. (GEB) 

(12) Strike byX-Rey BnPl'llleriq. 

18-10-65 

9-12-65 

25-4-66 

16-8-65 

1-4-66 

I1-7-66 

1-II-66 

10-2-66 

7-z-.67 

4-7-67 

2 .. 8-6'7 

21-10-65 

31-1-66 

23-5-66 

26-9-65 

15-5-66 

7-9-66 

6-II-66 

8-1-67 

Io~z-67 

19.7-67 

13·8~67-

Recommendation (Sr. No. 18, Para 2.48) 

4 

53 

29 

42 

45 

S9 

6 

3 months. 

4 

16 

12 

The Committee are also of the view that the Tarapur Project 
Authorities should take over the management of the switchyr.rd. 
The Central Government has invested hundreds of crores of rupee~ ir-
all these power projects. With a view to ensure that the power 
which is 'Produced therefrom is not allowed to go waste and that the 
station runs as an economic unit, it is essential that the problem of 
production, transmission and distribution of power are prop(>rly 
sorted. out in advance. 

Reply of Government 

The Tarapur switchyard under the control of the Maharashtra 
State Electricity Board after rectification is now able to handle the 
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.full output of the Station. Negotiations are in progress for taking 
over the ownership and control of_the switchyard by the 'Station. 
The switchyards for Rajasthan and Madras are being constructed by 
the Department. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-19711. 

Further hlformation called for by the Committee 

The Committee were informed that negotiations were in progress 
for taking over the ownership and control of the switchyard from 
the Maharashtra Government by the Tarapur Station Authorities. 

Please state the outcome of negotiations for taking over the own-
.ership and control of the switchyard. 

Reply of Governme~t 

The financial terms involved in taking over of the switchyard ~y 
the Department of Atomic Energy have been accepted by the GUjarst 
State Electricity Board. The Maharashtra State Electricity Bonrd 
have not yet conveyed their acceptance to these terms. 

The take-over of the switchyard by the Department of Atc.mic 
Energy is also con.tingent upon the removal of certain defects which 
exist in the s:witchyard. Work' on the removal of these difficulties by 
the Maharashtra State EleCtriCity B'o~rd is hi progiess. On!}" after 
the rectification fs completed, will it 00 poSsible for us to' take over 
the switchyard, subject to the agreement of the M.S.E.B.? 

[Depa'ttrrient of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 15-3-1972] 

.. 
Reconi~e"datiori (Sr. No. 25, Para 3.7) 

The Committee note that for the setting up of RAPP-I. 
Cabinet gave approval in August, 1962, but work at site picked up 
momentum towards the end of 1964. Similarly, for RAPP-II, the 
Cabinet gave apprbval in June, 1965 but work at the site commenced 
in April, 1967. They would like to observe that an unusually long 
time was taken by Government in negotiating the agreementR wi~h 
the Canadian Authorities. 
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Reply of Government 

The enclosed statement shows the various steps taken in the 
negotiations for conclusion of the technical co-operation, financing 
and consultancy agreements for setting up the Rajasthan Atomic 
Power Station (Units I & II). The delay was mainly due to the 
delicate nature of the negotiations with the Government of Canada 
for technical co-operation in the setting up of CANDU type reactors: 
involving political questions like safeguards, inspection etc. The 
differences could be resolved only after se.veral discussions at very 
high level. It was necessary to pursue the negotiations with a view 
to reduce the drain of scarce free foreign exchange. Had an attempt 
been made to reduce the time taken on the negotiations, there was, 
a likelihood of jeopardising our position. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget,. 
dated 30-1-1971J. 

Statement showing chronologically the steps lakw jor enteri"g inlO lech,lieal co-cfHa­
tion, financing and consultancy agreements in re.lpect of Rajasll,atl All n,i, PllteT PH)_ ", 
U "irs I & IJ). 

UNIT I 

I. Cabinet aPl?roval for setting up unit Iof Rajasthan Atcmic 
Power PrOJect.. . . • • • • • August, 1962. 

2. Meeting of Chairman, Atomic Energy Commission with 
the Canadian Government Authorities for securingtechni-
cal co-operation. May 13 to May 

3. Finance Ministry approves the financial commitment 
involved .. 

1963 

4. Cabinet approval for draft agreement subject to modiDca-
tions that might be suggested by Ministry of Law. . August 7, 1963. 

5. Reviled draft of certain articles proposed by Canada. August, 3°,1963 .. 

6. Cabinet decision that Dr. Bhabha and Shri Khera, the 
then Cabinet Secretary, should visit Ottawa to settle 
the text ofthe agreement. . October 30, 1963 

,. Technical co-operation agreement with Canada signed. December 1963· 

8. Consultancy agreement with Atomic Energy of Canada Limi-
ted (AECL) and Financing. agrer.mcntwith Export Credit 
Insurance Corporation (ECIC) concluded. . • . April 1964· 

UNIT 11 

I. Cabinet approval for setting up RAPP Unit II • June 28, 1965 

2. Application by the Department of Economic Affairs for 
Loan for RAPP II submitted to Canada. • . . August 5,196S 

3. Discussions between the Atomic Energy Department of 
Canada and the Indian Department of Atomic Energy 011 
the question of safeguards etc: 
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(a) Discussion with Dr. Tayler during his visit to Inella. February. 1966 ... 

(b) Discussion with Mr. ]. L. Gray President. Atomic 
Energy of Canada Limited (AECL).. . . . March 30. 1966., 

4. Cabinet approval for the basis on which negotiations for 
agreement on extension of co-operation to cover Unit II 
may be commenced. . May, S, ISt:6. 

S. Extension of Indo-Canadian Co-operation agreement and 
consultancy agreement with Atomic Energy of Canada 
Limite;:! (ABCL) to cover Unit II. December 16, 1966 .. 

6. Discussion with Export Credit Insurance Corporation 
(ECIC) regarding Loan for Unit n. . . . . February 8, 1967. 

7. Loan agreement with ECIC signed. February 27, 1967. 

Recommendation (Serial Nos. 30 & 31, Para Nos. 3·21 & 3·22) 

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

The Committee are convinced that to a considerable extent 
the delay in the execution of the Project has been caused by lack 
of coordination amongst the various Ministries/Departments con-
cerned which they deprecate. They consider that in important mat-
ters like these, close coordination and cooperation of all Departments 
concerned is absolutely necessary and recommend that proper proce-
dures should be laid for expeditious despatch of work especially 
where several DepartmentslMinistries are concerned. 

Reply of Government 

Every effort is being made as recommended by the Committee 
to get the supplies from various industrial undertakings expedited 
and the Department is in constant touch with the suppliers and the 
Ministries concerned. The difficulties in fabrication/manufacture of 
these major items stem from the facts that, (a) these are being 
undertaken for the first time in India and (b) the undertakings find 
it difficult to make long term commitments requiring heavy invest-
ments on their part in the absence of long term estimates of the· 
demands likely to be made by the atomic power programme. The-
preparation of a 'Profile for the Development of Atomic Energy and 
Space Research for the Decade 1970-80' by the Atomic Energy Com-, 



mission re¢~lrtly and tne' approval in principle of the programme· 
contained therein by the GOvernment ig a step towards remedying 
the situation. 

[Department of Atomic Energy O.M. No. 5141 (4) 170·Budget 
dt. 30-1-1971]. 

Reconiinendatio'n (Sr. No 33, Para 3.27) 

The Committee have a feeling that Government were rather 
hasty in taking up the RAPP without proper assessment of the tech-
nological development and infra-structure of the industry inside the 
country and the requisite skill and expertise in the particular field 
obtaining even in Canada. As a consequence, the project has been 
delayed fot non-delivery of equipment in time. Moreover, several 
changes had to be made in the design during the process of construc-
tion of the nuclear and conventional portion of the project. They 
consider that a poor cou'l'1try like mdia can ill afford to pay a heavy 
penalty to the tune of rupees six crores owing to the aforesaid 
reasons. 

Reply of Government 

The feeling of tlxe Committee that the Government were hasty 
in taking up Rajasthan Atomic :Power Project When tney did, seems 
to be ba~ed' on th'e fol1bWirtg impreSsions:-

~a) Th4!' iJifra-sttuCture of I~dustry inside'the country was not 
sufftciently developed. 

(b) the requisite skill and expertise in the building of CANDU 
type reactors was not available even in, Canada; and 

(c) several changes had to be made in the design during the 
process of constiUctlbn of the nuclear and' conventional 
portions of th~ prOjieet; 

To a large extent, the irldustrial infra-structure in a country 
develops along with the establishment of projects based on new tech· 
nologies. It cannot be had' ready-made even by waiting for any 
l~ngth of time. Even at a later point of time the same teething 
troubles would have had to be gone through because what was be-
ing aimed at was not just the acquisition of one or two reactors but 
the development of the national capa.bility in building atomic power 
stations· ~ : 'f~ 
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To have waited till a large-;size CANDU type pGwer station was 

built in Canada for initiating our own programme would have been 
self: defeating in as much as the objecti\i'e of building uP a sufficient 
stock of plutonium in time to embark on furthel' stages for the ulti-
mate utilisation of thorium in accordance with' the long term pro-
Ilramme, would have been pushed further away from achievement. 

As regards the desigrt ch~nges during the process of construction 
such changes are inevitable in a fast developing field like nuclear 
technology. Further, it was desirable for India to benefit from im-
provements made by Canada in the CANDU design and in fact 
Canada was under a contractual obligation to pass on this benefit to 
India. 

[Department of Atomic Energy O.M. No. 5141 (4) 170-Budget 
dt. 30-1-1971]. 

Recommendation (sr. No. 36, Para 3.38) 

The COn'lmittee note that Rajasthan Atomic POWer Project 
was set up with a view to meet the future power requirements of 
Rajasthan and. neighbouring States with a hope that there will be 
fuster' industrialisation itt tH~ region and that it wui absorb the power 
generated therefrom in due course of time. The Committee also 
note that at present there is hardly any infrastructure to absorb the 
power expected to be generated at maximum load factor. 

The development of industrial infrastructure for the absorption 
of the power is essentiaI1y the responsibility ot' the State Govern-
ments concerned. As stated earlierj the Rajasthan State has re-
quested for the allotment of· full power-from thelJtatien te that State. 
Claims have also been received· for share of 'power from'the other 
States in the Region like Punjab, U.P., etc. A s-teering· group which 
included representatives of, all State Eleetrieity' Boards- in the Nor-
thern Electricity Region to study the·optimum mix of power genera· 
tion using various sources of power to meet the demand ftir power 
by 1978-79 as applicable to the Northern Electricity Region has come 
to the conclusion that in addition to th~· Rajasthan Atomic Power 
Station, which is already under construction, there would be need 
for settin'gup two more 400 MW. capacity atomic \lOwer stations in 
the region, purely on the basis of economic considerations. 

[Department of Atomic Energy O.M. No. 5141 (4) 170-Budget 
dt. 30-1-1971]. 



BecommeDdatiOil (Sr. No. 40, P,:ra 3.48) 

The Committee are not able to appreciate as to why excessive· 
provisions for crores of rupees have been m .ide for heavy water 
in the budget estimates from year to year when actually a fraction 
of the amount could be spent. They feel that lack of planning and 
development of technical know-how in this regard and failure on the 
part of Government to achieve the fixed targets within a scheduled 
time has led to this over-budgeting. 

Reply of Government 

The heavy surrenders of budget provisions during each of the 
three years 1966-69 were mainly due to-

(a) the decision taken towards the end of 1967 to set up a 100 
tonneiyear plant using the surplus steam available from 
the Rajasthan Atomic Power Station; and 

(b) the unanticipated delays and difficulties encountered in 
technical discussions with the Atomic Energy of Canada 
Limited regarding the modifications to the Rajasthan Ato-
mic Power Station that became necessary as a result of 
the above decision. 

The factors relating to technical know-how have been explained 
in reply to recommendations Nos. 38 and 39. 

[Department of Atomic Energy O.M. No. 5141 (4) 170-Budget 
dt. 30-1-1971]. 

Recommendation (Sr. No. 49, Para 4.23) 

The Committee are concerned to note that the Department 
of Atomic Energy has not been able to work out so far a firm esti-
mate ·of the cost of· generation of power. They"hope that the cost 
of generation of power will be worked out on a realistic basis at an 
early date so that the consumers know what they will be expected 
to pay for the electricity flowing out of the Kalpakkam Atomic 
Power Project. 

Reply of Government 

It is difficult to make a firm estimate of the cost of power in ad-
vance of completion of a nuclear power station, particularly for the 
one like the Madras Atomic Power Station in which maximisation 
of indigenous components is attempted for the first time. The set-
ting up of the Station is assisting the development of a new capabi-
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lity. Apart from factors like the exchange rate of currency, customa 
duty etc., which may alter substantially during the comparatively 
long period of construction involved, realistic estimates of. the cost 
of indigenous fabrication can be made only when several power 
stations are built and there is sufficient experience on which reliance 
,can be placed. 

In terms of the most recently revised estimates for Madras Atomic 
Power Station Units I and II, an estimate has now been made of the 
'cost of power from the Madras Atomic Power Station. 

[Department of Atomic Energy O.M. No. 5141 (4) 170-Budget 
dated 30-1-1971]1 

Further information called for by the Committee 

It has been stated in reply: 

"In terms of the most recently revised estimates for Madras 
Atomic Power Station Units I and n, an estimates has now 
been made of the cost of power from the Madras Atomic 
Power Station". 

Please furnish the recent revised estimates and how the same 
'Compare with the cost of Rajasthan and Tarapur Atomic Power 
Projects and centrally-owned power suppliers in that area· 

Reply of Government 

The revised estimates for the Tarapur, Rajasthan and Madras 
Atomic Power Projects are as follows:-

Project 

T.'\?P 

R~uP-I 
RA'?P-It 

MAPP-I 
M:\'PP-II 

... ~--.-.-------- ... ----
To~d Ff)~eisrn r;ost of Se11i~1t 
cust Exch"ng~ G:nera- price I 

comp)- tbn of Kwh. 
nent powerl 

kwh 

Rs. Rs. Paise . Paise 
Crorc:s Crores 

92'99 66'78 4'72 S·61 

6')'40 3°'43 } 6· 12 7'98 
66·85 25'93 

17' 10 15' 36} 6'S8 8'59 
7°·63 15' 17 

-.---.~ ..... , ----.-------------
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A comp!i_I:Jtive s~teI,I.l.';J;lt sh9WJ,m.s t4eC;:Oit ~f power ae.ner,tipn 
fJOJP. ~p wj.~h ,C;:Ofll fif~ tbermal station at Ennore ii given in 
Appendix ill. 

[~partn:l~nt of AtOIJl~e ~eq~y D.M. N.o. 514(4) j70 .. Budget, 
dated 15+1972]. 

Bec~.datioa (Sr. N.o. 55, Para 5.10) 

The Committee ar~ not convinced by the justift.cation given 
for the existence of a sepa,rate Department of Atomic Energy when 
the Atomic Energy Commission' itself has been vested with the 
administrative and financial powers of the Government of India, 
besides being responsible for formulating the policy of the Depart-
mellt of Atomic Energy, preparation of the Budget of the Depart-
ment and getting it approved by Government, and implementing 
the Government's policy in all maHers concerning atomic energy. 
The Committee consider that the two bodies, which cover the same 
field and yet have separate secretariats, should have a clear-cut de-
marcation of duties and functions so as to avoid duplica,tion and 
overlapping. 

~ply Qf Gov~rnment 

The Department of Atomic Energy is an independent Ministry 
with a Secretary at its head, who advises and assists the Minister 
in-Charge. The Department ,is vested with the responsibility of 
ca,rrying out all the traditional functions of a Ministry, which besides 
(i) as~istance to the Minister in the formulation of policy, (ii) im-
plementation of that policy, and (iii) obtaining the grants of Par-
liament required therefor, include the following functions:-

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

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



(c) 
I 
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Adrpinistra~ive~p~ financi~l ~o-o;rdin~~op ot ~1js a9tiv!--
tier-scientific, industrial, logistic and developmental; 
(plea~ ~ee fOotnpte'to this ~n$Vv~r)· 
• ~ ,.., " , l ' , .) 

(d) Relations with foreign countries, St~te Governments,. 
local bodies, other Ministries of the Central Govern-
ment; 

(e) Personnel Planning and administration; 

(f) Financial control; 

(g) Watching the progress and performance of the various. 
units of the Department resppnsible for the implementa-
tion of its plan and programmes. 

The field of re::;ponsibilities of the Department of AtoJP,ic Energy 
is defined in the Allocation of Business Rules, and the procedure 
which this Department; like other Ministries, has to follow for the 
discharge of its functions, a·re laid down in the Transaction of Busi-
ness Rules. 

The Commission cannot carry out these functions in the absence 
of an organisation (the Commission has only a si1l9Ze part-time non­
Member Secretary at thJ'!' present time). 

The Atomic Energy Commission deals with all facets of the 
policy and prog~amme of the Department of Atomic Energy, in-
cluding its external relations, its scientific and industrial policy and 

---,-,--------
*The Scientific activities of the Department include the actiViTies, 

not only of vari-Hls departmental units, for example the Bhabha Atomic Research 
C~ntre', but als6 SCientific institution for which it is administratively responsible, 
c.g., Tata Institute of Fundamental Research. Physical Research Laboratory, In-
dian Space Research Organisations, Saha Institute of Nuclear Ph}sics, insti1utes 
concerned with higher Mathematics. etc. 

Its in~bstrial a:tivities include the .generation of nuclear power, the activitie s 
of the various commerCial undertakings of the Department, namely ImUan Rare 
Earths Ltd., Electronics Corpora' ion of India Ltd., etc. 

Its logistic activities include the lIearch for atomic minerals, the development 
of llIlt1dUm rnine$, the manufacture of. fuel elements a!1d of heavy water, the 
purchases of stores and equipmeflt required for the projects of the Department" 
ucquisition and management of land, civil engineering support, etc. 

D~velopmental activities include not only the development activities of pro-
duction 11,nits, for example some. of the DiVisions of the Bh,alIDa At('mic Re-
search Centre, but also the encouragement of units. both in the' public and pri-
Vate sectot:, to partiCipate in the grdual indigeniaarion· of equipment required for 
carrying out, t~.~ prog~llmm~ of th,c Department. 
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-planning, its personnel policy, its financial administration, etc. In 
this sense, it has a more direct and undiluted as well as continuing 
responsibility for the efficient implementa.tion of the atomic energy 
.programme, other than performance of day to day functions which 
is the responsibility of DAE Secretariat. The Commission, within 
the limits of the approved Budget, has the power of Government, 
both administrative and financial for carrying out the work of the 
Department. 

The Secretary, a..s the ·,head of the Department is charged with 
overall responsibility for the efficient performance not only of the 

'functions listed at (a) to (g) above, but also of the three.- basic func-
tions, viz., the formulation and implementation of policy and of 
obtaining requisite Parliamentary grants. In normal Ministries, the 
Secretary discharges these functions directly unger the control and 
'guidance of the Minister to whom he is responsible, that is without 
the interposition or association of a Commission. However, as the 
preamble to the setting up of the Commission states: "These deve-
lopments call for' an organisation with full authority to plan and 
implement the various measures on sound technical and economic 
principles and free from all non-essential restrictions or needlessly 
inelastic rules. The special requirements of atomic energy, the 
newness of the field, the strategic nature of its activities and its in-
ternational and political significance have to be borne in mind in 
devising such an organisation." For example, the Department of 
Atomic Energy is responsible for all matters relating to its own 
personnel (as distinct from personnel whose services ,are obtained 
on deputation) without the concurrence of the Ministry of Home 
Affairs. It can carry out its own works programme and (effect its 
purchases independently of the Ministry of Works, Housing and 
Supply. In these circumstances, it was felt necessary and ,desirable 
that in discharging the three basic functions of Government at the 
level of a Ministry, the Secretary should have the benefit of con-
sultation with a high level body, viz., the Atomic Energy Commis-
sion. In order that on the one hand there is no dilution of the Sec-
retary's responsibility and on the other, no abridgement of his 
powers, the Secretary in the Department of Atomic. Energy is ex-
officio Chairman of this body with powers to over-rule it, subject to 
.speCified conditions. 

In the light of the above analysis, it would be seen that the De-
partment of Atomic Energy and the 'Atomic Energy Commission 
perform complementary roles without involving duplication and 
.overlapping. The progress of atomic energy in India and the high 
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.position that India occupies amongst nations of the world in this 
;field bears testimony to the effective functioning of these two bodies. 
,{'Department of Atomic Energy O.M. No. 514(4) 170-Budget dated 

30-1-71]. 

Recommendation (Sr. No. 56, Para 5.15) 

The Committee note that the activities of the Commission 
.in the field of atomic energy are fast expanding and now include not 
,only research and development of peaceful uses of atomic energy 
but also trairung of scientists, survey and prospecting for and min-
ing of rare earths, running of industrial enterprises, e.g., Indian 
Rare Earths Ltd., Electronics Corporation of India Ltd., setting up 
-of atomic power plants, generation of atomic power and its sales etc. 
Besides the area of Commission's activities include fields which ap-
pear only remotely connected with its own field, e.g., space research 
The Committee consider that it is hardly possible for the Commis-
sion, as at present constituted, to lay down policies and programmes 
in all these fields as also to supervise the administration of the pro-
grammes. In view of the fact that the Commission consists of be-
sides the Chairman, only four part-time Members, it is inevitable 
that all the work of the Commission should devolve on the Chairman 
of the Commission. The Committee feel that this arrangement does 
not yield the desired results and recommend that Government 
should rationalise the functions of the Commission and suitably re-
organise its composition with a view to include a few whole-time 
functional Members. 

Reply of Government 

The progress of Atomic Energy and Space Research in India has 
been remarkable. This is borne out by the fact that we are regard-
ed among the first nine countries of the world in atomic energy. We 
are the first developing country to have atomic power and the fourth 
country in the world to have a full-scale plutonium separation 
plant of OUr own. Again, we are one of the very few countries 
where the entire gamut of atomic energy activities from the pros-
pecting and surveying of uranium, thorium and other materials re-
lated to atomic energy right down to the utilisation of the end pro-
ducts of atomic energy including nuclear power and the application 
of radio isotopes to medicine, agriculture, food preservation and 
industry are all being exploited. 

In Space Research, India started about fifteen yeal'll later than 
in atomic energy. By 1975, however, India will be amongst the 5 or 
6 countries in the world to have its own capa.bility of designing and 
building sophisticated rockets for launching satellites. The deve-

'2180 (E) L.S.-6. 
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l.OWlent of ~p~ reseMch involves advanced technologies and an: 
or~arti6ation "fr~e irprp all p.qn-essential restrictions or needlessly· 
inel~tic J'ules", just as much as the progress of atomic energy itself. 
The gr&wth of the two under the overall umbrella of the Atomic 
Energy Commission as well as the Department of Atomic Energy 
has permitted Iaciiato make prQg!'ess in space research as quickly 
as it has done. Some examples of this are aoS followed:-

·(8) The manufacture of Centaure Rockets was fir~t esta':l1ish. 
ed at the Bhabha Atomic Research Centre, which was also 
given the responsibility of planning a new Rocket Fabrica-
tion ·Facility at Thumba apd of training personnel for it. 

·(b) The Rocket Propellant Plant which makes solid fuel was 
also made the responsibility of the Chemical Engineering 
Division of the Bhabha Atomic Research Centre. Mter 
commissiomng of the plant at Thumbs, it is now operated 
under the aegis of the Indian Space Research Organisa. 
tion (IS:i:tO). 

(c) When the con~truction of a rn ft. antenna for the Arvi 
Satellite Communication Earth Station was undertaken 
by the Experimental Satellite Communication Earth 
Station of ISRO, the entire responsibility for the servo 
control systems was entrusted to the Electronics Division 
of the Bhabha Atomic Research C~~ntre. 

At the present time, there are now developing similar examples 
of the reverse feed back from the development of space technology. 

While recognising the role which functional members can play, 
it is necessary to remember that the size of the Atomic Energy Com· 
mission has to be kept sufficiently compact in order to achieve effi~ 

cient and rapid transaction of business~ The CommissiQn needs a 
mix of various experiences and expertise and adding more full time 
members would only prevent membership of those who occupy res~ 
ponsible positions in other organisaUons. Of the five ll\t!mbers of 
the Commission, both the Chairman and the Member-in·charge of 
Research and Development work full time on the work of the Com-
mission and they are backed up by the many fvII time senior specia· 
lists working in the units of the At.omic Energy Commission. 

The Government believes that the Commission has functioned 
very effectively and the present status of atomic energy and space 
research bears this out. 
[DepartIIWnt of Atomic Energy O.M. No. 514(4) /70-Budget dated 

30-1-71]' 
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Becommeodation (Sr. No. 58, Para 5.17) 

The Committee also note that the same persons have been 
continuing as Members of he Commission year after year. They 
need hardly stress the desirability and advantage of inducting fresh 
experienced persons as Members of the Commission frQJll time to 
time. 

Reply of Government 

It is no doubt trae that some of the members have been members 
of the Commission for a long time. This has not been on the basis 
of a mere continuance but on the basis of repeated annual judge-
ment and re-nomination to the Commission. The service of some of 
the members On the Commission for a long number of years is not 
a disqualification and the continued familiarity and commitment to 
the programmes of the atomic energy of these members hi's in fact 
lent continuity and strength to the deliberations of the Atomic 
Energy Commission. 
['Department of Atomic Energy O.M. No. 514(4) 170-Budget dated 

30-1-71]. 

Recommendation (Sr. No. 59, Para 5.26) 

The Committee feel that the present arrangement is not 
conduc:ve to proper financial control over an Orga,nisation which 
has an annual estimated budget of the order of Rs. 93 crores during 
the current financ:al year. They are of the opinion that there is 
need for a whole-time Member for Finance in the Atomic Energy 
Commission. In this connection, the Committee would like to draw 
the attention of the Government to their recommendation re: re-
organisation of the Commission made earlier in this Chapter. 

Reply of Government 

The Atomic Energy Commission has been functioning for many 
years now and juaged by any norms or compared with the activities 
of any of the organis3,tions in the country, its financial management 
can be considered very satisfactory. The great advantage of the 
present arrangement arises from the fact that it has ensured parti-
cipation at the highest level, namely that of the' Secretary to the 
Government of India, in financial matters of the Commission, while 
at the same time associating in such financial control a.person with 
knowledge of the many wider issues of national development. The 
present Member for Finance has more over responsibility for advis-
ing Government 01 many issues of policy which are of relevance 
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to the country's entire development programme. Any change from 
the present arrangement would result in the loss of this wider policy 
guidance. For these reasons, no change is considered necessary. 
[Department of Atomic Energy O.M. No. 514(4) 170-Budget dated 

30-1-71]. 

Recommendation (Sr. No. 69, Para 6.17) 

The Committee note that in appointing Mis. M. N. Dastur 
and Company, the Department did not call for any tenders. Accord-
ing to them, they made an ad hoc selection on the basis of the adequa-
cy of experience in handling similar projects'. From the sketchy in-
formation furnished to the Committee in January, 1970, they are 
not in a position to comment on the justification of the terms and 
conditions of the agreement entered into with the consultants and 
whether the progress so far made is according to the schedule. 

Reply of Government 

After surveying the field of available consultancy services in 
India a decision in favour of awarding the contract to Mis. Dastur 
and Company was taken on an evaluation of their past experience 
and expertise in the field of heavy metallurgical and chemical in-
dustries. It might be mentioned here that Mis. Dastur and Com-
pany were the engineering consultants for the Uranium Mill Pro-
ject at Jaduguda and the Department were satisfied with their 
performance on this project. The Mill has been in continuous pro-
duction for over 2 years now. 

2. The salient features of the contract are as under: 
(a) Scope of VVork 

(i) Preparation of a general engineering report. 

(ii) Development of plant general layout. 

(iii) Preparation of detailed shop layouts. 

(iv) Preparation of designs for structural steel work and 
working drawing for civil work in buildings, and equip-
ment foundations. 

(v) Planning and design of water supply, power supply. 
drainage and sewerage to other units in areas such as 
the Electronics Factory, Administrative Block and 
Township. 
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(vi) Preparation of designs and drawings for utility systems 
such as water, power compressed air, steam, other gases. 
ventilation dust extraction and air conditioning within 
the Nuclear Fuel Complex. 

(vii) Preparation of specifications for civil, structural, utility 
and electrical work together with approximate bill of 
quantities; evaluation of tenders and making recom-
mendations for placement of orders. 

(viii) Design (general) supervision at site. 

(ix) Overall project coordination, progress planning and 
reporting. 

(b) Fees 

For the engineering services listed above, it was agreed that the-
consulting engineers would be paid a lumpsum fee of Rs. 26.00 1akhs 
(without escalation) payable in instalments as follows:-

(i) Rs. 3,00,000 (Rupees three lakhs only) as down payment 
on signing the Agreement. 

(ii) Rs. 23,00,000 (Rupees twenty three lakhs only) in 10 (ton) 
equal quarterly instalments of Rs. 2,30,000 (Rupees two 
lakhs thirty thousand only) each commencing from tht 
date of down payment. The second quarterly instalment 
falling due after 6 (six) months was, however, to be paid 
only upon submission of the engineering report, the third 
and subsequent instalments to be paid at the end of every 
quarter commencing from the date following that on 
which the second quarterly instalment was paid. 

(iii) If, however, the construction was delayed beyond April 
1970, and the Department of Atomic Energy required the 
services of the Consulting Engineers beyond such dates, 
an additional fee of Rs. 12,000 (Rupees twelve thousand 
only) per month shall be payable by the Department of 

Atomic Energy to the Consulting Engineers from the said 
date. This would be in addition to the fee payable vide 
(i) and (H) above and shall be paid in advance every 
month' on submission of bills. For periods of less than a 
month prorata adjustment will be made. 
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3. The progress of work under the Contract 

According to the agreement, the design engineering of the Com-
plex buildings and utility services as far as it lay within the scope 
and responsibility of the Consulting Engineers was to be completed 
within 30 months from the date of contract (October 1967) that is, 
by April 1970. However, since the signing of the contract the sC0pe 
of the work had to be expanded due to the following: 

(i) inclusion of Enriched Uranium Fuel Fabrication Facility 
in Ceramic Fuel Fabrication Plant building; and 

(ii) inclusion of diversification of the Zircaloy Plant for pro-
duction of seamless stainless steel tubes by utilising the 
spare extrusion capacity. 

There have also been delays in furnishing data on foundations 
and utility requirements by certain indigenous as well as foreign 
suppliers of heavy equipment. 

While the consultants undertook the increased work without 
additional fee, some delay in the following items of work was un-
avoidable: 

(a) specifications for the utility pipe works; 

(b) specifications for the power wiring of Uranium Oxide 
Plant, Ceramic Fuel Fabrication Plant and Zirconium 
Plant; and 

(c) release of residual working drawings for Zirconium Fabri-
cation Plant. 

Items (a) and (b) above have since been completed. 
[Department of Atomic Energy O·M. No. 514(4) ~70-Budget 

dated 30th January, 1971). 

Recommendation lSI. ~o. '0 .Para 6.25) 

Fr01\'l the preliminary report of the Working Group set up 
by the De-partment of Atomic Energy in 1967 on the Nuclear-Power-
ed Agro·Industrial Complexei, it Is eVident that Agro-Industrial 
Complexes envisaged in the itudy in Kutoh-Sautalhtta area and 
Indo-Gangetic plaInts ar$ based on the follOwing assumptions:-

(i) Setting up of nuclear power projects of about 1000-1200 
MW capacity in these two areas· 
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(ii) Availability of power at rates of two paise per KW for 

fertilizers and 2.6 paise per KW for Aluminium. 

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

The scheme would appear to be hypothetical as it is based on 
;assumptions which are unfounded. The Committee, therefore, con-
sider that the question of setting up Nuclear-Powered Agro-Indus-
trial Complexes is not at present feasible in the context of the pre-
sent progress mad€ in the field of nuclear power development and 
due to lack of resources. 
Reply of Government 

Reply of Government 
The Agro-Industrial Complex around low cost energy centre is 

a iorwa,rd looking project. It has attracted considerable attention 
amongst planners and agencias inyolved in development. The 
COl1c(,[,t is designed to permit not only the establishment of units 
capable of producing energy economically, but also for using their 
output for a variety of purposes relevant to increasing agricultural 
productivity. Most of the assumptions are based on teliable studies 
made elsewhere and an attempt has been made to adapt them to 
Indian conditions. These need not be hypothetical if implernented 
in an integrated manner as suggested. Government considers that 
the type of studies initiated on Agro-Industria,l Complex merits 
serious consideration and a detailed report which has since been: 
prepared is enclosed. 

The resources needed for an Agre-Industrial Complex aro eel-
tainly large. So are the potential benefits. Through proper phasing 
-of the schemes involVed in the complex and the ge'l1eration of ftuids 
ftom those taken 'up first; it would be posSihle to reduce the require-
ments of funds !tom outsi'de. ' 

}De.partment of AtOrttic Energy 0.1\'1. No. 514'(4~r7~!N~gef 
dated 30th .tanuM'jr, 1'91~j. 



CHAPTER IV 

RECOMMENDATIONS IN RESPECT OF WHICH REPLIES HAVE 
NOT BEEN ACCEPTED BY THE COMMITTEE 

~ommendation (Sr. No.8, Para 2.18) 

The Committee are constrained to note that the estimates 
of the station outlay furnished by the Department have varied from 
time to time. The Committee would like to emphasise the need to 
work out reasonably accurate and realistic estimates of the project. 

Reply of Government 

A Statement giving various estimates of the station cost fur~ 
nished from time to time and the cost as apparent from the expen~ 
diture incurred upto 1968-69 and prOVision included in the revised 
estimate 1969-70 and Budget Estimate 1970-71 together with rea-
sons for variations in these estimates is given in Appendix 1. It 
will be observed from the statement that there has been no variation 
in the basic estimates of the station cost and such of the variations 
which have become apparent from time to time are only due to sub-
sequent developments which could not be foreseen at the time of 
entering into contract with the International General Electri':!, the 
most important of these being devaluation and increase in the cus-
toms duty which are beyond the control of the Department of A to-
mic Energy. Other additions are due to certain improvements in 
design like inerting, the decision to purchase additional spares as 
a measure of prudence, the expenditure on additional facilities and 
services which became necessary aoS th~ Project progressed. As re-
gards the expenditure incurred upto 1968-69 and to be incurred jn 

1969-70 and 1970~71, an additional amount of only Rs. 2 era res is in-
volved. This is due to bonus payable to the International General 
Electric in terms of the contract for increase in electrical out-put 
over the rated capacity. Obviously, original estimates could not in-
clude this bonus as it related to the establishment of the station at 
the rated capacity only. 

[Department of Atomic Energy O·M. No. 514(4) 170-Budget 
dated 30th January, 1971J. 

80 
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Further information called for by the Committee 

It has been stated in your reply that an amount of Rs. 2.60 crores: 
has been paid to the International General Electric as bonus in terms 
of the contract for increase in electrical output over the rated capa-
city. 

(a) Please state the period when the payment of performance 
bonus was made to the International General Electric. 

(b) Please state the reasons why the information about the pay-
ment to the contractors could not be supplied to the Estimates Com-
mittee earlier. 

(c) Please state the basis on which the increase in electrical 
output over the rated capacity was worked out and with what re-' 
suIts. 

Reply of Government 

(a) Payment of performance bonus was made on 24-3-1970 to the 
International General Electric Company. This question was con-
sidered by the Atomic Energy Commission from time to time and 
the fimil payment was approved at their meeting held on March 6, 
1970. 

(b) At the time of furnishing the information to the Estimates 
Committee in October 1969, the position regarding the payment of 
bonus to the contractors was not known. At the time of actual 
verification of the report, it was assumed that beyond the vertica-
tion of the facts mentioned in the information furnished earlier to 
the Committee no modifications could be introduced in the Report. 
It was only for this reason that the payn'lent of bonus to I.G.E., was 
not intimated at that time. 

,(c) Bonus was payable if 0) the Station~s net electrical out-
put exceeded the warranted value or (ii) the Station's net heat 
rate is below the warranted performance specified in the Contract 
with IGE. The bases on which bonus was to be worked out were 
also specified in the Contract. The bonus was paid 'on the basis of a 
Station's net electrical output of 400 MW and the Station's net heat 
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rate at 11,406:00 btu/kwh agClinst. the warranted values of 380 MW 
and SU on's net h(at rate of E,860 btulkwh respectively. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
Dated 30th March, 1972). 

Recommendation (Sr. No. 16, Para 2.44) . 

The Committee observe that Government have taken a long 
time in determining the amount of damages to be recovered from 
International General Electric on account of delay in the commis-
sioning of the Project. They would like this matter to be settled:-
with expedition. 

Reply of Government 

The matter has been settled in March 1970. The delay in Cflm-
missioning after making allowance for force majeure and other con-
siderations for which, under the contract, General Electric are en-
titled to extension of time has been assessed and liquidated damages 
amounting to Rs. 12:35 lakhs have been reovered in accordance with 
the terms of the contract. 

[Department cif Atomic Energy O.M. No. 5141 (4) 170-Budget 
dt. 30-1-1971]. 

Further information called for by the Committee 

(A) It has been stated that the question of determination of 
damages to be recovered from the International General Electric 
Ol'l a~ount oj de!lay in the commissioning of the Tarapur Project waS 
settled in Mar&, 1970. The- pepert of the Estimates Committee was 
presert~ to the House ~J1 tIm 31st July, 197Q and the draft report 
for faettMl verikation ",as· ful'Wa.rded to the Department of Atomic 

, E'rtergy in' April, 197(} aDd the praQltsl at acceptance of changes sug .. 
gested by the Department continued till June, 1'9,70. 

Please-state the reasans why the Estimates Committee could not 
be infoR!l1ed. affhesettlement made in March, 1970' at the' faetual 
\tM'i1kBtioa stage. 

(~ I~ haseeSB, sta.ted th"t li~ted, d~l!-g"s e;rftounl'trtg t'6 
:R\t '12:35 laldll'~&Ve1 'Deen '~ere(f ,trom the Lnl:imlat~()riaf aen~-
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ral Electric whereas the Committee had been informed earlier that 
an amount of Rs. 143 lakhs had been withheld from payment N/). 40 
pending the determination of damages due from the contractors on 
account of delay in the commissioning of the Project. 

Please state the various factors which were taken into considera-
tion in assessing an amount of Rs. 143 lakhs 'in the first instance 
and the fa.ctors that had now been taken into consideration in re-
r.overing the damages of Rs 12.35 lakhs from the Contractors. 

Reply of Government 

(A) At the time of furnishing the information to the Estimates 
Committee in October, 1969, the position regarding liquidated dama-
ges was not taken. At the time of actual verification of t¥le Report, 
it was assumed that beyond the verification of .the facts inenti()ned 
in the information furnished earlier to the Committee no modifica-
tions could be introduced in the Report. It was only for this rea-
son the damages recoverable from l.G.E. was not intimated at that 
time. 

(B) In accordance with the provisions of the contract with LG.E. 
this Department had withheld the payment No. 40 amounting to 
Rs. 143.00 lakhs for the delay in station turn-over, pending determi-
nation of the actual delay attributable to the Company. This was 
only a wihholding of payment pending determination of the dama-
ges to be recovered. The matter was conside.red in detail by the 
Tarapur Atomic Power Station authorities and by the Atomic Ener· 
gy Commission and it was decided that out of the total delay of 349 
days, a. period of 230 days was attributable to Force Majeure 
events and other items permissible according to the terms of the 
contract. The Company was liable to pay dama.ges for the del.,. 
in accordance with the Article VIII-C-1 of the Contract for the 
balance period of 31 months. Thus the amount payable after mak-
ing due allowance for the grace pE!riod laid down in terms of the 
'Contract was worked out as &s. 12.35 lakhs. 

[Department ot Atomic En.ergy O.M. No. 514(4) 'n).~~t dated 
15-3--1f172}; 

2.~2. The COmmittee uhdel'lltand that Maharashtta befBg eniowSd 
with am~t4! hydr~pawer,the'lak:es ate l~ to tNerfk!w' 1m' a period 
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of three to four months during monsoon. They are also given to 
understand that reloading of first batch of fuel will be needed in 
July 1971 only, which means that there will be no need to reload 
fuel in the year 1970. Subsequent batches will be required annually 
from September 1972. They have also been informed that usual 
period of fuelling and maintenance programme is four to six weeks 
which the power generation economics takes into account. 

The Committee trust that reloading of fuel and maintetlance pro-
gramme will be phased out in such a way that there will not only be 
no closure on account of lack of demand but even the closure for 
maintenance programme will be for the minimum period. 

Reply of Government 

The recommendation is noted. The rogramme for reloading of 
fuel and maintenancee wil, as far as possible, be phased in such a 
way that there will be closure for the minimum period. 
[Department of Atomic Energy O.M. No. 514(4) 170-Budget, dated 

30-1-1971.] : 

Further information called for by the Committee 

The Estimates Committee had recommended that the reloading 
of fuel and maintenance programme should be phased out in such 
a way that the Station was closed for the minimum period. 

(a) Please sta,te when the reloading of the fuel was undertaken 
and the period for which both the units of the Station were closed 
wholly or partially, 

(b) The units of power generated since reloading of the fuel 
was undertaken, rnonthwise, 

Reply of Government 

(8) The, deloaQ.ing of' Unit-I' of Tarapur Atomic Power StatIorr 
commenced on August 17, 1971 and the unit has been out of opera.-
tion since then. Unit-II is, however, operating almost continuously 
during this periode:xcept for three,outC\ges (i) ~-4-1971 to 25-7-1971. 
certain maintenance works. Its refuelling will be taken up in 
(ii) 19-11-1971 to 25-11-1971 and (iii) 11)-2-1972 to 25..2.-972 for' 
certain maintenance works. Its refuellhlg will be taken, up is, 
March 1972. 
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(b) Unit-I was not generated any power since it was taken up 
. for refuelling. The month wise generation from Unit-n after 
17-8-1971 has been as follows:-

Month MWh 

---.--------------_._-------_ ...•... _--
16-8-1971 to 15-9-1971 109 

I(:-9-1Q71 to 15-10-1971 

16-10-1971 to 15-1I-1971 . 

16-1I-1971 to Is-n-1971 . 81 

16-12-1971 to 15-1-1972 

16-1-1912 to IS-2-IQ72 72 
.-

[Department of Atomic Energy O.M. No:' 514(4) 170-Budget, dated 
15-3-1972.1 

Recommendation (Sr. No. 23, Para 2.62) 

The Committee are happy to be informed that the Indian 
Scientists and engineers have acquired sufficient expertise to operate 
and maintain Tarapur Atomic Power Station independently and that 
only a limited foreign experts for a minimum period will be required 
to assist the Indian staff. 

Reply of Government 

The position as noted by the Estimates Committee is correct. 

[Department of Atomic Energy O.M. No. 514(4) 170-Budget, dated 
30-1-1971.] 

Further information called for by the Committee 

The Committee were informed that Indian Scientists and engineers 
had acquired sufficient expertise to operate and majntain Tarapur 
Atomic Power Station independently. 

(a) Please state the nature of defects that have occurred in the 
'Tarapur Station. 
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(b) What are the contractual obligations in the matter? 

(c) Wh$tper inll fQ;reign expertise will be needed for carrying 
out the repairs. 

(d) The steps taken or proposed to be taken to make the Tarapur 
Station independent of foreign expertise. 

(e) The extent to which the Station is dependent for spares on 
foreign sources and the steps taken or proposed to be taken to be 
independent in this regard. 

Reply of Goverl)meot 

(a) and (b). After the T~rapur Station became operative in 
February, 1969, delivery of power started in April, 1969 and the Sta-
tion was turned over for full commercial operation in October, 1969 
From then on till August, 1970, there were no prolonged outages (out-
ages of over four days). Subsequent to August, 1970, the instances 
of prolonged O\ltaees of the two units of Tarapur h$.vebMn.u lie.ted 
'below:-

Sr. 
N!'. 

Period of ol1ta~e 

I 14-7-1970 to 29-8-1970 • 

2 2-9-1970 to 21-10-1970 

J 8-4-1971 to 25-7-1971 

4 26-6-1971 to 8-7-1971 

'I 19-II-1971 to 25-II-1971 

6 17-8 1971 to to1ate. 

7 15-2-1972 to 25-2-1S<';2 

Unit 

II 

II 

I 

II 

I 

II 

power drop 

------_ .. _-
210 MW } Plar.ne1 

olltag ·s 
210 MW 

210MW 

210 M W 1 Plar.r. c1 
~ o:ltagz, 

140 MW J 
210MW 

1.:O,\-1\V 1'11e ell' . 

0.,"1'"',. 

The outages at S. Nos. 1 and 2 were planned outages for carrying 
out the first annual inspection i maintenance. The third Outage from 
8-4-1g71 to 25-7-1971 was a major forced outage. This was initiated 
by a fault in the Maharashtra electrical system and the inability of 
thf Gujaratgrid system to withstand the surge, which resulted in a 
complete loss of power to the Station. Thereafter, an inadvertent 
operation by a Station Operator caused seizure of turbine bearings. 
To prevent recurrem!e of such loss of power, the requisite modifica-
tions to the protection schemes in the Maharashtra and Gujarat 
systems have been taken up. Within the Tarapur Station, severa] 
improvements have been made to provide safeguards against such 
occurrences. The Outages from 26-6-1971 to 8-7-1971, 19-11 .. 1971 



to 2~11-1971 and 15-2-1972 to 25-2-1972 were planned; S. No.4 to 
attelild to steam and water 1_13 (which occ~sionally occur in power 
stations and, tbece-fore,do not call for any particular remedial mea .. 
sures) and the outage of Unit No. II in November, 1971 and February, 
1972, to rectify low insulation of certain instrumentation ca.bles 
caused by steam impingement. 

In accordance with the requirements of the grid and the condi-
tions prevailing in the area, the reactors at Tarapur are normally 
scheduled for ihutdown .for annual refuelling during the monsoon 
months. Normally, the refuelling is .expected to take about 
eight weeks for each reactor. However, it was expected that the 
first refuelling would take longer because certain essential work. 
which would not be required to be repeated at subaequent refuelIings, 
like the removal of what are known as poison curtains, had to be 
undertaken at the time of the first refuelling. Accordingly, the first 
unit of the reactor was closed down for refuelling on the 17th of 
August, 1971 and would normally have been brought back on line by 
about end of November. 1971. However, when the reactor was open-
ed for refuelling, it was noticed that certain internal components 
known as "guide tubes" were displaced, having been unlatched from 
their moorings at the bottom of the reactor pressure vessel. Having 
thus become free to move vertically in the core, they had caused 
some damage to adjoining fuel elements and to two structural braces 
in the vicinity. The circumstances in which this happened are briefly 
described below. 

The pressure vessel is capable of housing a core with 368 fuel 
bundles accommodated in 89 guide tubes. This design was part of 
the original speCifications offered by General Electric. Subsequent-
!y. with improvements in fuel design, it was found that it would be 
possible to get the same output of power with 284 fuel assemhlies, 
arranged within 69 guide tubes and consequently, the size of the 
prcsf;ure vessel could be reduced. However, it was decided not to 
reduce the size of the pressure vessel because it was felt that the 
additional space available in a larger vessel would give some flexibi-
lity for future changes in core designs, particularly if plutonium 
were to be used instead of Uranium 235, which is used in the exist-
ing fuel elements for enrichment. Further, arrangements had al-
ready been made to fabricate the larger pressure vessel and the 
design and manufacture of a smaller vessel would have led to delay. 
However, the use of the larger pressure vessel necessitated the intro-
duction of about 20 peripheral guide tubes without any fuel elements 
inside them. Every precaution was taken by the manufacturer to 
secure them to the bottom of the pressure vessel. In spite of this, 
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however, under the pressure of water in the pressure vessel, two of 
the periphera.l gUide tubes were displaced from their normal posi-
tion, causing damage to two braces and to two fuel elements. 

The repair work involved the use of special remote handling 
tubes, some of which had to be designed and fabricated locally. It 
also involved the use of remote viewing television under 70 to 75 of 
water in the narrow confines of a highly radioactive core. In con-
sultation with General Electric, the design of the devices holding 
-down these peripheral guide tubes has been improved and it has 
been decided to instal the improvements on all such guide tubes. 
This has proved to be an extremely complicated and time consuming 
operation. 

General Electric have agreed that the original design for the hold-
ing devices was not quite adequate and that in some instances the 
installation of the guide tubes was also defective. In consideration 
of this, General Electric have agreed to supply the following free of 
<:osts:-

(1) Engineering analysis. 

(2) Some components necessary for carrying out the repairs. 

(3) Assistance of experts at the site. 

(4) Computer analysis. 

General Electric have also suggested that the most effective and 
permanent solution would be to introduce additional fuel elements 
in the guide tubes, which will increase the weight on the guide tubes 
and thereby prevent their being displaced by water pressure, even if 
the holding devices fail. As this would involve ad,;iitional invest-
ment on fuel and some change in core physics, the suggestion is 
under careful consideration. If found necessary or desirable, the 
suggestion will be adopted at the time of the next refuelling. In 
that event, General Electric have agreed to provide some more com-
ponents (control rod drives and Low Power Range Monitors) free 
of cost, as also further safety analysis, thermal hydraulic analysis 
.and physics analysis free of cost. 

2. On December 15, 1971, the transformer of Unit-I developed an 
internal fault on energising. The causes of the accident have been 
investigated with the assistance of experts from outside the depart-
ment as well as through a departmental enquiry. It has now been 
established that one of the tubes carrying sea-water intended to cool 
the transformer oil developed a small hole. These tubes are made of 
cupro-nickel designed to resist the corrosive effect of salt water. 
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Further, they are also enclosed by a thicker copper tube with out-
lets through which any water leaking from the inner tube is design-
ed to flow out. Unfortunately, the actual leakage of water through 
the hole which had developed in the inner tube, was neither prevent-
oed nor did it show up at the end of the tube as designed. During 
the period, the transformer was out of use, the reactor of Unit I 
being under repairs, the water -found its way into the oil flow-
ing through another tube, enclosing the double-walled tube carrying 
the cooling water. Gradually, the water accumulated in the oil in 
the transformer tank over a period of time. This reduced the di-
electric strength of the oil and caused a short-circuit when the Unit 
was energised. 

The inadequacy of the design of the cooling system was brought 
to the notice of General Electric. Although the warranty period 
expired in 1970 and although the accident was partly due to error of 
judgement on the part of the operating staff, General Electric have 
agreed to reduce their normal price for the replacement materials, 
including the coils, and have offered at no cost to Government, techni-
cal supervision by their experts for the repair works at site. The 
estimated value of these concessions reduces the total cost of repairs 
by about $85,000 (Rs. 6.38 lakhs). General Electric have also agreed 
to re-design the oil cooling syste. and provide necessary US instru-
mentation, all at no cost to the Station. 

In order to avoid a recurrence of this problem, the following steps 
.are being taken:-

(a) The procedures connected with the maintenance, commis-
sioning and operation of the transformer are being revised; 

(b) The cooling system of the transformer is being redesigned 
-to work on fresh water, instead of sea-water as at present; 
and 

(c) Suitable instrumentation is being introduced which will 
reduce the possibility of such incidents recurring. 

(c) The rectifications and modifications on the reactor are 
being carried out by our own staff without any foreign supervision; 
the manufacturers are occasionally consulted for second opinion free 
-of cost. In respect of the transformer, the services of GE Engineer 
were utilised to assess causes of damage and the repairs necessary. 
The direction during reassembly of replacement parts will be given 
by the manufacturers free of cost. 

3180 (E) LS.-7. 
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(d) Tarapur Station does not need foreign experts for operation 
EW:d m~nt~ance. On a few occasions ~hey have been calleQ ini this 
W~~ done ~ a measure of abundant caution and in conson~nce with 
utility practice and not because it was unavoidable. 

(e) As the station was constructed on a turnkey contract with a 
US firm, many of the equipments were imported. The station is, 
therefore, dependent for spares on foreign sources. However, every 
effort is being made to develop indigenous substitutes, wherever 
possible. Some of the spares and special tools are also manufactured 
in the departmental workshop in the Tarapur Station and at the 
aba~~a ~tomic Research Centre, Trombay. Spares woith about 
Rs. 10 lakhs have already been substituted indigenously. A Com-
mittee consisting of four engineers has been recently formed in 
TAPS to intensify the indigenous substitution programme on the 
basis of the actual experience in operation. 

[Department of Atomic Energy a.M. No. 514 (4) 170-Budget, dated 
, ., 15-3-1972.1 

Comments of the Committee 

Please see paras 17 and 18 of the Report (Chapter I) 

Recommendation (Serial No.9, Para 2.24) 
III 

The Committee consider that the cost of the fuel element 
for the Tarapur Atomic Power Project is on the high side. They 
hoped that with the setting up of the Reprocessing Plant, which 
was being built to extract plutonium and residual uranium and 
the perfection of technology of using plutonium in reactors, the 
Station will be operated on plutonium fuel wholly or partially and 
the need for importing enriched uranium will be reduced, which will 
result in saving of foreign exchange. 

Reply of Government 

Plutonium produced in the Tarapur reactor would be adequate 
only for partially meeting the needs of enrichment for Tarapur fuel. 
Import of enriched uranium will certainly be reduced when pluto-
nium is used. 

[Department of Atomic Energy a.M. No. 5/4(4)/70-Bu~get, 
dated 30-1-1971.J 

Further information called for by the Committee 

It has been stated that the import of enriched uranium will be 
redu'ced When phitonium is used. 
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(a) Please state the progress made in the bullding of the rep~ 
cessinji! plant at Tarapur. 

(b) Please state wl:;l,ether the technoloi}' of using plutoni.um in 
power reaction has been perfect~. 

(c) The time by which India hope to oper,~ the Tarapur Sta~ 
tion wholly or partially on plutonium fuel. 

Reply of Government 

(a) Civil Works in the main plant building have been completed. 
Ancilliary Civil and Electrical Wor~s are tn progress. Erection of 
Plant equipment, piping and electrification work is expected to be 
mostly completed by the end of 1972-73. The plant is scheduled to 
he in operation by December, 1973. 

(b) Studies ror determining the feasibility of the use of Pluto-
nium as fuel in the Tarapur Atomic Power Station are still in pro-
gress and it will take some more time to arrive at some definite 
conclusion in this regard. 

(c) It will not be possible to run the Tarapur Atomic Power 
Station entirely with Plutonium as fuel. The question as to whe-
ther and if so to what extent Plutonium can be used as fuel in the 
Tarapur Atomic Power Station can be dete'rmined on the outcome 
of the techno-economic studies currently undertaken for the purpose. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 15-3-1972.1 

Comments of the Committee 

Efforts should be m~de in timely setting up of the reprocessing' 
plant at Tarapur, perfecting and speeding up technology of using 
plu'tonium in power reactor and running the Station on the pluto-
nium fuel to the maximum extent possible, with a view to save 
foreign exchange. 

Recommendation (Serial No. 10, Para 2.25) 

The Committee also note that enriched uranium has to be 
imported for the working of the Project for the entire life time of 
the Station. If for any unfo.reseen circumstan<:es the supply of en-
riched uranium is cut off or denied due to world postu~es. the whole 
Project in that case will be jeopardised. They would, therefore. 
suggest that Government should explore the possibility of building 
reserve of enriched uranium to meet with contingencies. 
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Reply of Government 

The view of the Estimates Committee regarding the necessity of 
building reserves of enriched uranium to meet any stoppage of sup-
ply of enriched uranium for Tarapur due to unforeseen circum-
stances has been noted. Normally there is spare fuel in the country 
for 12-18 months operation without replenishment. Stockpiling of 
larger quantities would entail heavy interest charges on inventory. 
In this connection attention is also invited to para 1.3.5 of the bro-
chure 'Atomic Energy and Space Research-A Profile for the Decade 
1970-80' prepared by the Atomic Energy Commission. The re-
search and development effort envisaged in the profile of develop-
ment for the current decade include developmnt of gas cntrifuge 
technology fur enrichment of uranium. At the time when the deci-
sion was taken for the establishment of Tarapur Atomic Power 
Station, plants for the enrichment of U-235 were considered out of 
the question for India due to their high costs as well as their enor-
mous consumption of electric power. This analysis was based on 
the use of the gaseous diffusion process, but the marked progress 
of the gas centrifuge process since then is believed to have altered 
the situation. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971.] 

Further information called for by the Committee 

It has been stated in reply: 

'The view of the Estimates Committee regarding the necessity 
of building reserves of enriched uranium to meet any 
stoppage of supply of enriched uranium for Tarapur due 
to unforeseen circumstances has been noted'. 

(a) Please state the progress made in the development of 
technology for the enrichment of uranium in the country. 

(b) What are the financial and technical implications of 
developing this technology in the country? 

(c) The steps taken by (}<)vernment to build reserves of en-
riched uranium and on what terms and conditions India 
can expect enriched uranium from other countries. 

Reply of Government 

(a) Work on development of uranium enrichment technology 
has recently been initiated in Bhabha Atomic Research Centre. A 



group has been constituted to undertake preliminary studies on the 
three processes of uranium enrichment which are either in use or 
in various stages of development in other countries. These include 
the gas diffusion, the ultra-centrifuge and the separation nozzle pro-
cesses. Studies on the production and handling of uranium hexa-
fluoride which is the uranium compound used in all the three pro-
cesses have also been started. Based on these studies a small-scale 
separa,tion units is expected to be installed in three to four years' 
time. 

(b) It is difficult to indicate the costs of a small plant till all 
studies have been completed. 

There are a number of technical problems involved in the deve-
lopment of this technology. The production and handling of ura-
nium hexaflll.lOride require highly corrosion resistant materials and 
leak-tight equipment. The gaseous diffusion process for enrichment 
involves development of the separating membranes having very 
fine and uniform pores and large capacity, highly efficient compres-
sors. For the centrifuge process development of high speed drives, 
of cylinders with high strength to weight ration, and of efficient 
bearings and seals havin.g a long life is necessary. The nozzle 
separation process involves fabrication of separation units with very 
close clearances and large capacity compressors. Development of 
some of the components is proposed to be carried out in Bhabha 
Atomic Research Centre while for others assistance from various 
other scientific organisations and manufacturing concerns is being 
arranged. 

(c) As explained above, preliminary steps for development of 
technology for the enrichment of uranium in the country have been 
initiated. As explained earlier, while there is spare fuel in the 
country for 12 to 18 months operation without replenishment stock-
piling of reserves of enriched uranium would entail heavy interest. 
charges on inventory. Also as per the bilateral agreements, bet-
ween India and the USA, the Tarapur Atomic Power Station would 
be operated on no other special nuclear material than that furnish-
ed by the Government of USA The agreement also commits USA 
to supply fuel throughout the life of the Station. As such, no steps 
are being taken to obtain enriched uranium from other sources. 

[Department of Atomic Energy O.M. No. 514(4) 170-Budget, dated 
15-3-1972]. 
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COJlUllent& of the COimntttee 

~lease see lNIr' 23 of the Report (Chapter .) 

Bec:ommend ... tioD.(Serial No. 17, Para 2.'7) 

, I 

J 

The Committee are concerned to note that Government have 
not So far entered into any written agreement with the Govern-
ments of Maharashtra and Gujarat with regard to the sharing of 
power, although such an agreement used to be there with the earst-
While composite State of Bombay to take power upto 80 per cent of 
the full load of the Tarapur Station. The Committee consider 
that the declared policy of the Government regarding sharing of 
power by both the States in equal measure and taking of power at 
75 per cent load-factor announced publicly, which, according to the 
Department of Atomic Energy, is well understood by both the States, 
is not a satisfactory arrangement. In the light of experience regard-
ing non-acceptance of rates worked out by the Atomic Power 
Authorities by bulk consumers and trOUble about the management 
of the switchyard, the Committee consider tha.t a firm agreement 
with the beneficiary States on the question of sharing of power, 
basic assured lead, tariff rate, phased programme for erecting trans-
mission lines, switchyard, etc., should have been entered into before 
the Station had begun 00 flow commercial power. They recom-
mend that steps should now be taken to enter into such an agree-
ment with the concerned States without further loss of time. 

Reply of Government 

No written agreement can be entered into until the capital cost 
-of an atqmic power station oan be established with Q reasonable 
-degree of accuracy. Agreement cOuld only be on the quantities of 
power to be ~pptied'idrawn and the principles of costing. An 
agreeIllent (')Jl these aspects already exlsts and the Maharashtra 
Qd Gujarat Electri.ci'ty Boards are committed to draw 'in equai 

. Jnelasure power upto fUll catpacity of the Station. On the comple-
tion of the plant and determination of its cost, discussions were 
-eofJ4ucted with the State Electridty Boards for entering mto for-
mal agreements, c~ a two part tariff on a base rate of 5;~U 
paise/kwh. at 75 pel' cent an:m.1Ilai pWlt iaetor. The :IDlectrici-1;)' 
Boanis are !paying tat a .fiat rate of 5.6-1 paise/kwh. smee 8-W-l:969 
for the power drawn by them. The terms of the part two tariff are 
~~ to be finalised shortly. 

[Department of Atomic Energy O.M. No. 514 (4) 170-Budget, dated 
30-1-1971] 
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FUHher information called for by the Comnrittee 

The Estimates Committee had recommended. that steps shoUld 
be taken to enter into written agreement ~th the Go~nt of 
Maharashtra and Gujarat with regard to the sharing of power. 

(a) Please state whether written agreement in this regard have 
been concluded by now. 

(b) If so, a copy of the same may be supplied. 

(c) 1£ not, the reasons therefor. 

Reply of Government 

An understanding exists already regarding the sharing of power 
from the Tarapur Atomic Power Station equally between Maharash-
tra and Gujarat. This will be incorporated in the agreement to be 
concluded. The conclusion of the agreement is kept pending for 
finalisation of the two-part tariff on cost of power which is covered • 
by Serial No. 11. 

[Department of Atomic Energy O.M. No. 5\4(4) \70-Budget, 
dated 15-3-19721-

Recommendation (Sr. No. ].9, Para 2.49) 

The Committee need hardly point out the obvious lesson 
that, in the Atomic Power Stations .to be put up in future, the 
Department should ensure that there is a firm written agreement 
about the sharing of power, rates a.t which it is to be sold and the 
management of the switchyard. 

Reply of Gov,crnme.nt 

The Govert;lJIlent notes the Committee's recommendation and 
will endeavour to seciIre agreements with the concerned State 
Governments. .A practical difficulty on fixation of rates before-
hand is likely 'to arise for our early stations where, un.till date cd. 
completion, the firm capital cost fi?W'es would not be available. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 30-1-1971]. 

Further information c.all,ed for by the Committee 

'l';lle ~~timates Committee has recommended that tbeDeput-
ment should ensure that there is a firm written agreement about 



the sharing of power, rates at which it is to be sold and the manage-
ment of the switchyard. 

Please state whether Government have reached firm agreements 
about Rajasthan and Kalpakkam Power Stations. 

Reply of Government 

The matter regarding the sharing of power and the rates of 
supply has been under discussion with the Rajasthan State Electri-
city Board. They have been informed that the power from Rajas-
than Project will be available on a two-part tariff basis, similar to 
Tarapur. No final agreement can be concluded until the exact 
price can be arrived at. The selling price of power can be arrived 
at only after the exact capital cost of the project is finally known. 
Pending finalisation of the tariff rates, the tariff for output from 
the Rajasthan Atomic Power Project Unit-I, during commissioning 
period upto December, 1972, has been finalised. 

A firm agreement in respect of the power from Kalpakkam 
Power Station can similarly be finalised only after the power sta-
tion is commissioned. 

[Department of Atomic Energy O.M. No. 5j4(4)/70-Budget, dated 
15-3-1972] 

Comments of the Committee 

Please see pala 32 of the Report (Chapter J) 

Recommendation (Sr. No. 21, Para 2.53) 

Since Tarapur Project is a base-load station and the earlier 
agreement with the erstwhile composite State of Bambay envisaged 
the. utilisation of the Station upto 80 per cent of the full load of the 
Station, instead of the present 75 per cent, the Committee hope that 
all necessary steps will be taken and alternatives found out to make-
the maximum use. of the power made avarlable by the Station. 

Reply of Government 

The recommendation is accepted. A two part tariff being fina-
lised with the State Electricity Boards is to provide an incentive for 
maximum use of the available power. 

[Department of Atomic Energy O.M. No. 514(4) 170-Budget, dated 
3()"1-1971]. 
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Further information called for by the Committee 

It has been stated in reply that a two part tariff is being finalised 
with the State Electricity Board so as to provide an incentive for 
maximum use of the, available power from the Tarapur Station. 

(a) Please state whether the tariff has been finalised and, if so, 
a COpy of the same may kindly be supplied for the information 
of the Committee. 

(b) If the tariff has not be.en finalised so far, the reasons, there-
fore, may be stated. ' ;.!'. , :, i 

(c) Please state whether the Tarapur Station had been operating 
on the base-load, i.e. 80 per cent or above of its installed capacity 
and, if not, what are the reasons therefor. 

(a) and (b). At a meeting held -on August 19, 1971, the following 
two-part tariff applicable from 1-1-1970 to 31-3-1972 was agreed to:-

Rs. 38.35 lakhs per month fixed charges plus 2.04 paise[kwh. 

The provision was made for full surcharge as well as for a ceiling 
on the effective rate, should the availability from· Tarapur be less 
than expeceted. However, the State Electricity Boards have recently 
represented that, owing to the currently extended outage, there 
should be a reversion to the flat tariff. The matter is under negotia-
tion with the electricity boards. 

(c) The Station did not operate on base-load, i.e. with the capa-
city factor of 80 per cent or above until November, 1970, partly due 
to the switchayard problems during 1970 Monsoon and also due to 
inability of the Gujarat State to absorb power steadily at full capa-
city. However, for four months from December 1970 to March 1971,. 
the capacity factors rose above 80 per cent. From April 1971 on-
wards, one of the two units has been almost continuously out of 
Commission and as such the plant facto.r has been below 80 per cent 
of the total capacity. 
[Department of Atomic Energy O.M. No. 514(4) 170-Budget, dated 

15-3-1972]' 

Comments of the 'Committee 

The Committee are unhappy to note 'that the tariff which was to 
be applicable on 1·1.1970 till 31-3·1972 was agreed to at a meeting 
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of the concerned 'parties held on the 19th August, 1971. There is 
De~ fo, reachiJ).B .u.l~~ in atlv~ce .jp. .. etip~t of ot., pro-
~ts. T~ qfles~icm ql fev~,.sionto a.t ~r~. w~h iJ 1JD.der.,.eg9-
tiaticm, w~ tbe Jj;le,ctricjty JJoards should be finalised early. 

Becommeoo.tion (Sr. No. 22, Para Un 
The Committee note that the selling price of power per unit 

from Tarapur Atomic Power Project has been fixed at 5.61 Paise 
per kwh. This price is stated to have. been agreed to by both the 
bulk consumers viz. the Maharashtra and GUjarat Electricity 
Boards. It is presumed that the rate has been got approved with 
the concurrence of the Central Electricity Authority as required 
by the Atomic Energy Act. 

The Committee would. however, like to be il1lformed of the exact 
cost of generation and the selling price of the power, as approved 
with the concurrence of the Central Electricity Authority. 

Reply of Government 
The basic selling rate of 5.61 Plkwh has been accepted by the 

Maharasbtra and Guj.arat State Electricity Boards. The rate has 
been fixed with tQ,e knowledge of the Central Electricity Authority 
but the-ir form~l approval is awaited. Details of the two part tar1ft' 
based on t~e above accepted selling rate are being worked out and 
a fOl'~l notification ul)der Section 22(1)(b) of the Atomic Energy 
Act will be issued in due course. 
[Department of Atomic Energy O.M. No· 514(4)170-Budget, dated 

SO-l-1971]. 

Further infonnatiCHl called for by the Committee 

(A) The 'Estimates Committee had desired to be informed of the 
exact cost of generation and setling price of power from Tarapur 
as approved with the concurrence of the Central Electricity 
Authority. 

(a) Please state whether the formal approval of the Centra~ 

Electricity Authority in this regard has been obtained. 

("" If so, the details thereof and, if not, the reasons for the delay· 

(B) In reply it has been stated:-

"Details of the two part tariff based on the above accepted sell": 
ing •. e :ar~ bAi~g iW'().rk~d out and ~,.fo,rmJll :not\fu;~Qn 
mMi .. SPeti~ 22.(~~ (b~ of the Atomic Energy Act :will be 
issued in due course." 



(a) Please state whether the notification has been issued. 

(b) If so, a copy of the notification may kindly be supplied for 
information of the. Committee. 

(c) If not, 'Yhat are the reasons for the delaz. I; I 

Reply of Government 

(A) and (B) The question regarding fixation of the selling price 
of power from Tarapur Power Station is still under discussion with 
the Central Electricity Authority (CEA) and the State Electricity 
Boards. The Central Electricity Authority has not yet given its final 
concurrence to our proposals. The notification under Section 
22(1) (b) of the Atomic Energy Act has not yet, therefore, been 
issued. 

[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, 
dated 15-3-1972.1 

Comments of the Committee 

Please see para 38 of the Report (Chapter I). 

Recommendation (Sr. No. 32, Para 3.26) 

The Committee regret to note that the Rajasthan Atomic 
Power Units I and II, which were originally sche.duled to be com-
missioned in 1969 and 1970-71, will now go into commercial opera-
tion by 1971 and 1973. This would mean that while the gestation 
period in respect of Tarapur Atomic Power Project was five years, 
in the case of Rajasthan Atomic PQW'er Project Units I and II is 
seven years. 

Reply of Governmeut 

The Rajasthan Atomic Power Station is being built depart-
mentally with considerably greater participation by Indian ~ientists 
<,lnd Engineers as well as Indian Industry than at Tarapur. This 
decision was taken advisedly and with the full knowledge that the 
gestation period is bound to be longer as compared with Tarapur 
as what was in,tended was not merely the setting of one or two 
atomic power stations, but the establishnient of a new technology 
as a part of the 'long tenn nuclear power programme arid fl.1e build-
ing up.of Mtionai capabiUty. !!beteethblg troubles 'COnnected with 
the initiation of a new 1ine. of development had to Jbefaced. at 'one 
time or the other and it was expected that the earlier ·tt \Vas faced, 
the lesser would be the cost. The technical improvements needed 
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during construction further enlarged the gestation period, but the 
experience gained by our engineers and scientists in the process is 
considered as fully commensurate with the additional cost due to 
delay. In any event, waiting for a further period in the initiation 
of the programme for the, purpose of reducing the gestation period 
would have brought in the additional cost by way of escalation of 
prices, 8,t the same time delaying the programme, with the effect of 
defeating its main objedive. 
[Department of Atomic Energy a.M. No. 514(4)170-Budget, dated 

30-1-1971]. 

Further information called for by the Committee 

(a) Please state the latest position about the commissioning of 
Rajasthan Power Project Units I & II. 

(b) What are the reasons for the delay? 

Reply of Government 

(a) The first unit of Rajasthan Atomic Power Project is in the 
last stages of commissioning and is expected to be commissioned 
during April-May 1972. First power generation is expected during 
June-July, 1972. ,... 't .... ! '''Iil~ 

I ' i .. I ,;ll ~ 

The Second Unit of Rajasthan Atomic Power Project is expected 
to be commissioned during 1975· 

(b) The reasons for delay are: 

(i) delays in respect of major e,quipment and components both 
from Canadian and Indian sources; -

(ii) delays arising from large-scale indigenous manufacture 
of equipment and components; 

(iii) labour problems and strikes during 1970-71. 

[Department of Atomic Energy a.M· No· 514(4) 170-Budget, dated 
15-3-1972]. 

Comments of the Committee 

The gestation period in case of Rajasthan Atomic Power Projeet 
Units will be 8-10 years as compared to Tarapur which was 5 years 
only. The Committee view the delay in completion of the project 
with concern. 
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Recommendation (Sr. No. 35, Para 3.37) 

The Committee regret to note that no written agreement 
has so far been executed regarding the basic assured load, tariff rate, 
phased programme for erecting transmission lines, switchyard, etc. 
by the Atomic Energy Department with the Government of Rajas-
than or the neighbouring States. They apprehend that in the ab-
sence of any written agreement several complications might arise 
when the Atomic Plant is on stream. 

Reply of Government 

Although no firm written agreement has been entered into, the 
Rajasthan Government has requested that the entire power from 
the Station may be allotted to that State. However, there is also 
scope for utilisation of power generated at the station in the neigh-
bouring States as well. The establishment of facilities for the dis-
tribution of power in Rajasthan are under way. A 220 single circuit-
transmission line from the power station to Udaipur and a 220 double 
circuit transmission line from the power station to Kota and hence 
to Jaipur are being laid. An inter-State 220-KV transmission line 
between J aipur and Delhi is also being planned. 

Kind attention of the Committee is invited to the comments of 
the Government in reply to recommendations No. 17 and No. 19. 

(Department of Atomic Energy O.M. No. 514(4)170-Budget dated 
30-1-1971]. 

Recommendation (Sr. No. 37, Para 3.39) 

The Committee suggested that with a view to operate the 
Station at the optimum load factor. the following steps should be 
taken well in advance so that by the time the power starts flowing 
from the Station, there is sufficient demand for the power and it 
works as an economic unit: 

(i) Reinforcement of the transmission and distribution system; 

(ii) Execution of formal agreements between Rajasthan 
Atomic Power Project and Rajasthan and other bene-
ficiary State Governments regarding utilisation of power 
etc.; 

(iii) Timely development of the industries like copper complex 
at Khetri, Zinc smelter and production of phosphorous at 
Udaipur and the setting up of other industries in and 
around Kota. 
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Reply of Government 

The various steps to be taken to ensure full utilisation of power 
as recommended by the Committee have been noted. 

The. establishment of facilities for the distribution of power in 
Rajasthan from Rajasthan Atomic Power Projed is under way. A 
220 single circuit transmission line from the Power Station to 
Udaipur and a 220 double circuit transmission line from the Power 
Station to Kota and thence to Jaipur are being laid· An inter-State 
220-KV transmission line between Jaipur and Delhi is also being 
planned. 

Every effort will be made to execute formal agreements as early 
as possible. As explained earlier, the main hurdle in this regard is 
the difficulty in fixing the cost of power in advance of the coinn1p-
tion of the station. 

The development of Industries in the States is the. responsibility 
of the State Governments concern~d and it is hoped that timely 
action will b~ taken by them in this regard. 
[Department of Atomic Energy O.M. No. 514(4) 170-Budget dated 

30-1-1971]. 

Further infonnation called for by the Committee 

(a) Please state whether firm written agreement regarding the 
basic assured load, tariff rate etc. has been entered into by the. De-
partment with the Government of Rajasthan and the neighbouring 
States. 

(b) Whether the switchyard will be operated by the Department 
of Atomic Energy. 

(c) Whether laying of transmission lines, between Udaipur, 
Jaipur and Delhi and Kota will be completed ahead of the plant or 
simultaneously and in time. 

Reply of Government 

(a) The. aspect regarding finalisation of a firm agreement on 
tariff is covered by the answer to the question No.9. The Rajasthan 
State Electricity' Board have assured us that they will ensure the 
off take of Rajasthan Atomic Power Project output at all times. If 
for this p1trpose a part of the output is to'be exported outside the 
State, tbey wm conclude the necessary arrangements with the 
neighbouring State. The Department bas, however, advised Northern 
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Regional Electricity Board that the share of various states of the 
Rajasthan Atomic' Power Project output should be ,I determined 

I through ~uiual dlscussions faning wfi~ch, the Irr1ga~ion &Pow~r 
Ministry /tentral Electricity Authority can be asked to decide the 
matter. The matter is under active consideration of the States in the 
region. 

(b) The Switchyard at Rajasthan Atomic Power Pr9ject will be 
operated by the Department of Atomic Energy. 

(c) The transmission line between Udaipur and Kota has been 
completed. The. line between J aipur md Kota is expeeted to be 
completed well before the commencement of the commercial opera-
tions of Rajasthan Atomic Power Project, This aspect is, however, 
being pursued vigorously with the Rajasthan State Electricity 
Board, Northern. Regional Electricity Board and the Irrigation & 
Power Ministry. 
[Department of Atomic Energy O.M. No. 5/4(4)/70-Budget, dated 

i5-3-i97~. 

The Committee asked Government to supply further information 
about the decision taken or the progress made in laying transmis-
sion lines between Udaipur, Jaipur and Delhi and Kota. 

Government in their reply stated:-

The latest position regarding transmission lines between RAPP' 
site and Udaipur, Jaipur and Delhi is as under: 

(1) 220 KV single circuit line from RAPP site via Kota to 
Udaipur is complete,. 

(2) Double circuit line from Kota to Jaipur is expected to be 
completed by December 1972. 

(3) Only survey work is in progress in respect of single circuit 
line from Jaipur to Delhi. 

[Department of Atomic Energy Telex No. 514(4) 170-Budget, dated 
4-7-1972J. 

Comments of. the ~tee 

Please see parAs 47 and 48 of the ~ (o.apter I). 

Recommendation (Sr. Nos. as &r 39, Paras 3 .... &; 3.41) 

The Committee are eonstrained to obierve tbat in spite of 
the realisation of urgency by Government iii regard to the produc-
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tion of heavy water indigenously to meet the requirements of the 
two units of Rajasthan Atomic Power Project as also that of Madras 
Atomic Power Project, nothing substantial has been done in the 
matter so far. 

They regret to note that unduly long time was either taken 
by Government to sanction the proposal of the Department of 
Atomic Energy to build a heavy water plant or the Department 
itself has taken a long time to start the construction of the Heavy 
Water Plant at Kota. The Committee note with concern that 
Heavy Water Pilot Plant of the Bhabha Atomic Research Centre 
which was set up as early as in 1963 to provide technical knowhow 
for the large scale Heavy Water Plant at Kota has failed in its objec-
tive and has been the prime factor contributing to the delay in the 
setting up of the Kota Plant. The Committee feel that with a view 
not only to conserve foreign exchange but also obviate "Inter-
;lational Safeguards" which are imposed in obtaining heavy water 
from abroad, Government should lay down a reasonable target date 
by which the construction of heavy water plants are completed and 
production thereof started. 

Reply of Government 

In March 1966 the Cabinet approved the setting up of a Heavy 
Water Plant with a capacity of 200 tonnes/year to meet the reqUire-
ments of nuclear power stations being set up. At that time the 
intention was to set up a plant utilising the available fuels i.e., 
washery-middlings and residual fuel oil. Investigations were 
made regarding the construction of a plant at various possible 
sites· At the same time, negotiations were also taken up regard-
in~ washery-middlings and Residual Fuel Oil for steam-raising. 

The feasibility of putting up a heavy water plant based on steam 
and electrical energy obtained from Rajasthan Atomic Power Pr0-
ject I & II, which have a built-in capacity for additional heat out-
put was also studied as an alternative. In August, 1967 after tak-
ing into consideration all the relevant factors, the Atomic Energy 
Commission decided to set up only a 100 tonnes/year plant sup-
ported by Rajasthan Atomic Power Project I & II, as a 200 tonnes/ 
year plant would have curtailed electricity out-put of one of these 
units. The process to be adopted in both the original 200 tonneR! 
plants as well as the modified 100 tonnes/plant was based on the 
H2S-H20 exchange process developed indigenously. 

The setting up of the Heavy Water Plant at Kota involved cer-
tain modifications to the Rajasthan Atomic Power Station whIch 
needed the approval of Atomic Energy of Canada Limited who 
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took a considerable time to conduct the necessary studies in this 
regard. A fresh project report had to be prepared talong into 
consideration all the above factors and the project could be sanc-
tioned only in 1969. 

It will be seen from the above t.t1at the delay was neither due 
to the failure of the pilot plant at the Bhabha Atomic Research 
Centre nor due to any lack of planning. In undertaking a project 
where solutions have to be found for the first time for technical 
problems, planning is at best based on assessment of progress at 
each State. Unlike repetitive projects, delays can occur and are 
to be regarded as an essential part of the process of acquinng new 
capability. 

The pilot plant at the Bhabha Atomic Research Centre has 
yielded valuable knowhow and has enabled us to take up wIth some 
confidence the responsibility for constructing a major commercial 
plant without foreign collaboration. The problems tllat aro~e 

stemmed primarily from the seating up from pilot plant to large 
scale operations involving a factor of 24 in the case of the most 
important part of the plant. It is well known that chemical engi-
neering operations like his involve data which can only be gained 
through experience with a large scale plant. 

To make up the loss in production arising out of the reducti:"n 
in the capacity of the plant at Kota from 200 tonnes to 100 tonnes, 
a plant based on the Ammonia-Hydrogen Exchange Process with 
~n annual capacity of 67 tonnes of heavy water is being set up at 
Baroda using the Ammonia-Hydrogen Exchange Process. The 
question of setting up one or two more plants based on the spme 
process, that is the Ammonia-Hydrogen Exchange Process, or other 
processes including the Hydrogen Distillation Process or the new 
processes under development are under consideration. 

All efforts are being made to complete the plants as quicklv as 
possible and it is now expected that the Baroda Plant will be 
commissioned in 1972-73 and the Kota Plant in 1974. 
[Deptt. of Atomic Energy O.M. No. 514(4) 170-Budget, dated 30-1-

1971]' 
Further information called for by the Committee 

It has been stated that all efforts are being made to complete 
the plants as quickly as possible and it is now expected that the 
Baroda Plant will be commissioned in 1972-73 and the Kota Plant 
in 1974. 

(a) Please furnish a detailed note with regard to the progress 
made in the commissioning of the Kota Plant. 
3180 (E) LS-8. 



106 

(b) What is the position with regard to the production of 'Heavy 
water for the country's atomic power projects and Will India be 
able to have its own Heavy Water by the time the Atomic Power 
Plants are commissioned? 

(c) What are the implic!ations of having Heavy Water on joan~ 
lease or purchase and the extent to which India has been success-
ful in negotiating its requirements, if an:v, for the projects'! 

(d) What are the implications of transportation of Heavy Water 
from distance to the site of Atomic Power Project? 

(e) How the cost of Heavy Water is going to be calculateri in 
working out the cost of Atomic Power PrOject and the cost of gt'ne-
ration of power and the reasons for effecting recent change in this 
regard. 

Reply of Govemment 

(a)· Work on the Heavy Water Plant at Kota site has mHde 
satisfactory progress. The main towers of the plant have been con-
tracted out and the fabricators have started work on the same. 
The civil work for the entire plant will bf' started in April or May 
1972. Equipment like pipes, valves etc., will be ordert!d very 
shortly for which tenders are under preparation. The site work 
has already started and the approach road, temporary SIte office. 
stores etc., are completed. 

(b) The Heavy Water Plant under construction at Kota which 
is expected to be commissioned in 19'14 will give an output of 100 
tonnes of Heavy Water per year. The Heavy Water Plant under 
construction at Baroda will be commissioned in 1973 and is expec~­
ed to give an output of 67.2 tonnes per year. A part of tne outrut 
of the plant would be available for the second unit of the Rala~than 
Power Station. The· third plant designed on the same basis as the 
Baroda plant will be ready at Tuticorin during 1974-75 to give an 
output of 71.3 tonnes of Heavy Water per year. A fourth piant ·is 
under consideration for construction in conjunction with one of the 
Fertilizer Corporation of India's Fertilizer PJ:ants. Over and above 
these sources, the Heavy Water Plant at Nangal gives an average 
output of 12 to 14 tonnes of Heavy Water per year. 

(c) In respect of the RAPP-I unit, the requisite Heavy Water is 
being obtained on lease from Canada. The Heavy Water will be 
leased to us fora period of 10 yehrs on payment ofI.ease chatJ;'es 
at 6 per cent on the capital cost of the Heavy Water. OptIon exists 
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in the Agreement for us to purchase the Heavy Water if it is consi-
dered advisable. The Heavy Water is being supplied to Ub 011 the 
same basis on which India and Canada are cooperating on the 
construction of the reactor. Canada has been unable to supply the 
Heavy Water to us in time arising from their failure of their own. 
hevay water plants and therefore as against this agreed supply of 
230 tons, an initial quantity of only 130 tons is being supplied to 
us by Canada from stocks obtained by them from the United States. 
This will be replaced by Canadian-origin Heavy Water In due 
course. The balance of 100 tons will be supplied from Canadian 
sources when required by us. In obtaining American origin 
Heavy Water from Canada we have agreed to a regimen of safe-
guards administered by the IAEA. 

Heavy water is in very short supply internationally and is not 
available on terms of 'loan, lease or purchase except to a very 
limited extent. In respect of RAPP-II, Canada has now committed 
itself to the supply of the requisite quantity of 230 tons of Heavy 
Water. However, a formal Agreement has not yet been signed. 

We have recently succeeded in vgning an Agreement for obtain-
ing 80 tonnes of Heavy Water from the USSR. This Heavy Water 
will be used for the make-up requirements of RAPP-I and used for 
future reactors to the extent necessary. 

(d) The transportation of Heavy Water is done in stairiless steel 
drums and has to be handled carefully due to its high cost. Trans-
portation has no other implications. 

(e) The inventory of Heavy Water at a CANDU power reactor 
has a life of over 3t) years. During the rourse of operation, except 
for certain quantities of Heavy Water lost by leakage and degenera-
tion by admixture with ordinary water etc. the Heavy Water 
retains its characteristics. The Heavy Water which has leaked or 
become degenerated by admixture with ordinary water is cuHected 
and reconcentrated and can thereafter bp. used either in the same 
reactor or in some other reactor as a very small quantity is lc~t 
through the reactor stack and is not recoverable. In view of the 
fact that the same Heavy Water may be used in more than one re-
actor it has been considered necessary to pool all the avaiJable 
Heavy Water and treat it as a common asset of the Department 
made available to the power station on payment of interest charges 
on the cost of the inventory. The procedure proposed to be adopt-



108 

ed is to pool all the available from different plants as well as if any 
by import and charge an appropriate percentage of interest from 
the power station. 

The cost of r~oncentration plant has been included in t.he capi-
tal cost of the Atomic Power Station. The operational cost of re-
concentration plant has also been included in the operational cost 
of the Atomic Power Station. The small losses of heay water are 
also included in the operational cost of the Station. ; \ 

In calculating the price of Heavy Water produced internally 
from our own plants, all charges including interest, depreciation dnd 
profit on the investment made on the Heavy Water Project are 
added. Therefore, by adopting this revised procedure no departure 
from normally accepted commercial principles is involved. This 
has been done in keeping with international practice and in view 
of the different plants and sources from which Heavy Water is 
available; and the fact that same Heavy Water may be used in 
different reactors at different times. However, every eiement of 
cost is taken into account in calculating the cost of generation of 
power. The assumed price of Heavy Water in respect of Rajasthan 
Atomic Power Project and Madr~s Atomic Power Project is Rs. 550 
per Kg. and is based on the full cost of production including intp.-
rest and depreciation on the Heavy Water Plant as well as a margin 
of profit on the capital invested in the Heavy Water Plants. In 
addition to this, a further small margin has also been added to the 
cost of Heavy Water to make provision for future escalations. 

[Department of Atomic Energy C.M. No. 514(4)170-Budget dated 
15-3-1972] . 

Comments of the Committee 

Please see paras 54 and 55 of the Report (Chapter I). 

Recommendation (Sr. No. 45, Para 4.12) 

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

Reply of Government 

In June 1965, the Cabinet approved the proposal to set up a 
400 MWe power station at Kalpakkam subject to suitable arrange-
ments being made to finance the foreign exchange cost of the pro-
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ject. In August, 1965 the Department was hopeful of getting 
assistance for meeting the foreign exchange cost of the project. 
from a developed country which had evinced keen interest in the 
project. Had the assistance materialised as anticipated at that 
time, the project could have been completed in about five and a 
half years time from then i.e. 1970-71. 

In the event, due to the several unpredictable factors, the nego-
tiations for assistance did not succeed and ultimately in mid-1966,. 
it was decided to build only one unit of 200 MWe to begin with 
and to reduce the foreign exchange cost of the station to the mini. 
mum so that it could be met from the normal foreign exchange 
resources available. This decision meant not only the preparation 
of a fresh project report but also a survey of the indigenous indus-
trial capability to fabricate the major components of the nuclear 
and conventional part of the project before preparing such a report. 
Thus, a financial sanction for the Unit I of the project could be 
issued only by December 20, 1967 which meant a delay of over two 
years in the effective commencement of the project. 

As has been explained in the evidence before the Committee, 
since the major components are being fabricated for the first time 
in India, industries both in the public and private sectors are fac-
ing several difficulties in completing the jobs entrusted to them 
according to schedule. In most cases, the execution of the orders 
involve considerable capital outlay on their part and they could 
not undertake the heavy investment involved without firm long 
term" commitments on the part of the Department. While there is 
a full understanding of the requirements between the agencies 
concerned on the one hand and the Department of Atomic Energy 
on the other, and every effort is being made to minimise delays, 
some slip-back in the schedule in the first effort for the develop-
ment of indigenous capability on such a major scale was inescap-
able. 

It will be observed from the above that the shifting of the tar-
getted completion date has not been due to any lack of planning 
but due to circumstances and factors largely beyond the control 
of the Department. 

[Department of Atomic Energy O.M. No. 514(4) 170-Budget 
dated 30th January, 1971]. 

Comments of the Committee 

Tbe gestation period in case of MAPP I will be ab0!lt 10 ~ears 
as compared to Tarapur whlcb was 5 years only. The CommIttee 
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;appreciate that ~ ~ project which is beine halldled by utilising 
. resources from WIthin the country more time is boUild to be taken 
The Committee are extremely keen that there should be 110 avoid ~ 
able delay ~nd that the hilhest priority should be accorded by all 
sectors, (pnvate as well as public) for making available raw mate-
rials, machinery, etc. in shortest time possible to the Atomic Power 
.stations so as to reduce the gestation period to the minimum. 

Recommendation (Sr. No. 47, Para 4.16) 

The Committee note with concern the big difference in the 
figures regarding capital outlay of the project as given to the 
Lok Sabha in 1967 and as furnished to them. Th~ Committee feel 
that unless concerted and speedy action is taken to complete the 
project by the scheduled date, the estimated capital cost is further 
likely to go up with the passage of time. 

Reply of Government 

At the time when unstarred question 4724 was answered in the 
Lok Sabha in 1967 the cost of heavy water was treated as part of 
the total capital cost as initial heavy water inventory. Since then 
it has been decided in keeping with International practice that the 
heavy water will be held in stock by the Department and will be 
leased to the atomic power stations. The capital cost of atomic 
power station will not, therefore, include the cost of heavy water. The 
capital cost of Rs. 61.78 crores as given to the Estimates Committee 
is the same as the cost indicated in 1967 in reply to Parliament 
Question excluding Rs. 7.50 crores being the cost of initial inven-
tory of heavy water. 

[Department of Atomic Energy O.M. No. 514(4) !70-Budget 
dated 30th January, 1971]. 

Comments of the Committee 

The Committee reiterate their earlier recommendation that con-
certed and speedy action should be taken to complete project by 
the scheduled date so that the capital cost of the project did not 
escalate. They are anxious that power projects are brought upon 
stream in time as tbey have a direct bearing on development of 
industries in the area\region. The cost of MAPP I has risen from 
Rs. 61.78 crores to Rs. 77.10 crores. The present additional increase 
in the cost of the prpjed, specially when Government in their 
earlier estimates had made a provision of Rs 6.46 crores and Rs. 6.14 
crorestoW1lnis contingency and e~calation respectively, in the opinion 
of the Committee is wide. 
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Recommendation (Sr. Nos. 51 & 52, fans. 4.32 & 4.33) 

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

The Committee apprehend that failure to find an early 
solution to the problems may lead to a situation which ~ay have 
serious repercussions. The Committee trust that a satisfactory 
solution will be found to the various problems mentioned above 
without further loss of time. 

Reply of Government 

Energy from Unit I of the Madras Atomic Power Station has 
already been committed for supply to Tamil Nadu Electricity Board. 
As regards energy from Unit II, the claims of the various neigh-
bouring States In the region are under discussion. 

As already stated in Answer to recommendation No. 35 in re-
gard to the Rajasthan Atomic Power Station, it is difficult to deter-
mine the firm cost of power from th~ atomic power station in ad-
vance due to several uncertainties involved. It has, therefore, not 
been" possible to enter into written agreements. Eve~ effort will 
be made to finalise such agreement as early as pOSSible. 

[Department of Atomic Energy O.M. No. 514(4) 170-Budget 
dated 30th January, 1971]. 
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Further information called for by the Committee 

It has been stated in reply: 

"Energy from Unit I of the Madras Atomic Power Sta-
tion has already been committed for supply to Tamil 
Nadu Electricity Board As regards energy from Unit 
II, the claims of the various neighbouring states in the 
region are under discussion." 

(a) Please state whether Government 
definite policy regarding sharing of 
in respect of atomic power projects. 

have evolved any 
benefits by States. 

(b) What progress has been made in the finalisation of 
agreements with States concerned regarding rates of 
supply of power, sharing of power, etc. , 

Reply of Government 

(a) On the basis .. of the decision arrived at in conSUltation with 
the Central Water and Power Commission, the entire net saleable 
power from the Kalpakkam. Atomic Power Station was originally 
committed to. be fed to Tamil Nadu grid, although no formal written 
agreement was entered into in this regard. The Governments of 
Andhra Pradesh and Mysore have been claiming some power from 
this Station on the ground that it is financed centrally. The follow-
ing reply was given by the Ministry of Irrigation and Power to the 
Estimates Committee (1969-70) Fourth Lok Sabha:-

f· 

"Allhough Tamil Nadu has agreed to take all power avail-
able from the Kalpakkam Nuclear Power Station, My-
sore and Andhra Pradesh States are also claiming some 
power supply from this Station on the plea that it is 
financed Centrally. It will certainly be of advantage if 
the Station is operated in an integrated manner with the 
neighbouring power system as such operation will ensure 
a higb load factor of 75 per cent at which the station is 
expected to work. 

In ease it is decided to allocate power to the neighbouring 
States also from Kalpakkam, it should be on the basis 
of power shortages. The preference should be given to 
the State which can absorb power at very higb load 
factor". 
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The entire question of sharing of power generated by the power 
stations set up by the Centre was discussed in a meeting held on 
19th May, 1970 wherein representatives of the Department of Ato-
mic Energy and the Ministry of Irrigation and Power and the Cen-
tral Water and Power Commission were present. So far as Madras 
Atomic Power Station is concerned, it was decided that power 
from the first unit o.f Madras Atomic Power Station shou~d be allo-
cated fully to Tamil Nadu. 50 per cent of the power of the second 
unit to be commissioned in the Fifth Plan period could be fed into 
the regional grid for utilisation by the other states in the region. 
This arrangement was subject to arriving at an understanding with 
Tamil Nadu Government in view of the commitments already 
made. 

The Ministry of Irrigation and Power has since decided to bring 
into effect the above proposal for sharing of power from the second 
unit of the Kalpakkam Atomic Power Station and has issued 
letters dated 23rd June, 1971 to the Government of Mysore, Andhra 
Pradesh and Kerala enguiring whether they would like to avail 
a share from 50 per cent of the output from the second unit of the 
Kalpakkam Atomic Power Station and if so to furnish fully justi-
fied proposals indicating the load demand anticipated and availabi-
lity of power from States own sources. No final decision has been 
taken. 

(b) The tariff has not yet been finalised as the exact selling 
price of power can be determined only after the units of the Sta-
tion are commissioned and actual capital cost figures are available. 

[Department of Atomic Energy O.M. No. 514(4) 170-Budget, 
dated 15th March, 1972]. 

Comments of the Committee 

The Committee reiterate their earlier recommendation, that a 
satisfactory solution to the problems of (i) entering into written 
agreement as to the rate at which the power will e purchased by 
the Tamil Nadu Government; (ii) working out the economics of 
running the Station at high base-load factor; and (iii) sharing of 
power by the neighbouring States will be found out without fur-
ther loss of time, as failure in the matter, in their opinion, may 
lead to a situation which may have serious repercussions. 

Recommendation (SI. No. 64 & 65, Para 6.5 & 6.6) 

The Committee note that the training programme conducted 
by the Bhabha Atomic Research Centre has proved satisfactory and 
adequately meets the present manpower reqUirements of the 
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Atomic Energy Department. The Committee are, however, inform-
ed that there are not sufficient men to meet the likely needs for 
future atomic power programme. They feel that training pro-
gramme needs to be broad-based and, with that end in view, funda-
mentals of the nuclear physics, its theory and practice, should be 
taught in universities as part of B.Sc. (Hons.) and M.Sc. courses 
and nuclear technology and engineering should form part of engi-
neering degree course. The best students amongst them should be 
selected and given training at Bhabha Atomic Research Centre· 

The Committee also feel that the Atomic Energy Depart-
ment should establish closer liaison with institutions of advanced 
learning like the MATSCIENCE, Madras, Indian Institute of 
Science, Bangalore, and certain universities which have been select-
ed as centres for research and advanced studies in science with a 
view to make use of science personnel coming out of these insti-
tutes· They are further of the opinion that it will be desirable to 
associate leading scientists with the training programme. 

Reply of Government 

Government is already aware of the need for expanding the 
training programme of the Bhabha Atomic Research Centre, both 
in content and scope and to establish closer liaison with institutions 
of advanced learining like the Indian Imrtitute of Techonology, 
Indian Institute of Science, Bangalore, etc. Keeping in view the 
need for suitably trained scientific and technical personnel for im-
plementing the programme envisaged in the 'Profile for Develop-
ment of Atomic Energy and Space Research during the decade 
1970-80', prepared by the Atomic Energy Commission, the Depart-
ment is currently examining various measures that should be taken 
to improve and reorient training in the Training School of the 
Bhal;>ha Atomic Research Centre as well as in the various institu-
tions of advanced learning mentioned above. 
[Department of Atomic Energy O.M. No. 5l/4(4)170-Budget, dated 
30-1-1971]. 

Further inf~~~~io... called for . by the Committee 

It has been stated in re.p~y: 

"Keeping in view the nee<i for suitably trained scientific and 
technical personnel for implementing ~he progrl;irnme envisaged in 
the 'Pl"ofile for Development of Atomic Energy and Space Research 
during the Decade. 1970-80' prepared by the Atomic Energy Com-
miSSion, the Department is currently examining various measures 
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that could be taken to improve and reorient training in the Train-
ing School of the Bhabha Atomic Research Centre as well as in 
the various institutions of advanced learning." 

Please state the results of examination. 

Reply of Government 

For the implementation. of the ten year Atomic Energy Pro-
gramme 197{}-80, it is estimated that about 3000 graduate engineers 
would be required. BARC Training School will be able to provide 
only about 100 engineers every year, i.e., only 1000 engineers in 
the 10 year period. Collaboration with the Indian Institute of Tech-
nology and Indian Institution of Science, Bangalore, to train addi-
tional number of engineers is envisaged on the consideration that 
the quality of engineering graduates produced by them is much 
better compared to those produced by other institutions. It is 
proposed that five M. Tech. students may be recruited every year 
from each of the five lITs and be given specialised training in 
nuclear engineering, nuclear electronics and other allied subjects 
during the final year of their M. Tech. Course. Similarly, 
ten B. Tech. students are proposed to be recruited every year, 
during the fourth year of their course, from each of the 
IITs and be given some orientation courses in the field of 
Atomic Energy during the final year of their B. Tech. Course. 
Further about 10 1st Class or I,Ind Class M.Scs or 1st Class 
B.Scs in Physics, Chemistry and Mathematics are proposed 
to be recruited every year and sent to each of the IITs to undergo 
the three year course in engineering. The total number of engi-
neers that could be trained thus in 10 years will be about 1250. 
The remaining requirement of about 750 graduate engineers with 
specialised experience will be recruited directly. The extent of 
collaboration was discussed at a meeting of representatives of lIT, 
Kanpur, liT, Bombay, lIT, Madras. Indian Institute of Science, 
Bangalore, BAR C., and T.I.F.R. It was agreed that such schemes 
would be p09Sible. The details of the collaboration are still to be 
finalised, especially re.garding the projects which could be carried 
out by IITs. 

[Department of Atomic Energy O.M. No. 5/4(4)170-Budget, dated 
154-1972] . 

Comme~ts of the COlllll1ittee 

The Committee hope that the details of the proeramme for train-
ing engineers in collaboration with the Indian Institute of Techno-
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]4)gy and Indian Institute of Science, Bangalore will be finalised.' 
soon and that it will now be implemented in right eamest. 

Recommendation (Sr. No. 73, Para 6.44) 

TJ:te Committee note that the cost of power generation from 
conventional sources i.e., thermal and hydro and from the three 
Atomic Power Stations at Tarapur, Kota and Kalpakkam has been 
variously estimated by the Planning Commission, Ministry of Irri-
gation and Power and the Atomic Energy Department. They feel 
that with the present contraint on our financial resources there 
is need that the choice between nuclear, hydro and thermal power 
production should be made after a study of their relative economics 
both short te.rm as well as long term. This is possible only after 
it is known what the cost of generation of power would be from each 
of t~ systems. The Committee note that the Ministry of Irriga-
tion and Power has already constituted a high Power Committee 
of Experts inter alia "to review the economics of power generation 
from different sources--hydro, thermal and nuclear under prevail-
ing conditions and expected future trends to indicate, the factors 
which must prevail in the choice of schemes for expansion of gene-
ration and supply in each region of the country in future". The 
Committee would like that the above expert body also goes into 
the cost structure of the Atomic Power plants at Tarapur, Kota 
and Kalpakkam with a view to determine the unit cost of genera-
tion of power from each one of them· They trust that the expert 
committee would be submitting its Report at an early date and 
that Government would no doubt keep its recommendations in 
view while 'deciding the programme for nuclear power stations· 

Reply of Government 

While agreeing with the views of the Estimates Committee that 
the choice between nuclear, thermal and hydro power production 
should be made after a study of their relative economics b()th 
short term as well as long term, Government wishes to make the 
following points:-

(1) Atomic Energy is one of the most important develop-
ments in the last twenty years provided by science and 
technology. This field, therefore, has vast potential 
That India should participate in it fully, on the basis of 
indigenous capability, is an important objective in itself. 
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(Z) In doing so the contribution which nuclear energy can 
make to the energy resources of the country is also a 
most important consideration. India's resources of coal 
are not in substantial, but these too will be inadequate 
to achieve and sustain levels of power consumption that 
prevail today in the industrially advanced countries. In 
the long run, a country like India will have to turn to 
nuclear energy for supplying its expanding power re-
quirements. While, therefore, the relative economics of 
nuclear power as compared to fossil fuel and hydro power 
is relevant in the long run, it is only one element and 
not the most important one. If we look at the experi-
ence of other countries and the strategy adopted by them 
to meet the growing power demand, it will be apparent 
that the .role that nuclear energy as a source of power 
will continue to grow dramatically. 

It is also relevant in this connection to remember that the early 
stages of the development of any technology involve considerably 
greater cost than at later periods when the technology is fully deve-

, loped and any real comparison of relative economics should take 
the long term benefits into account. 

[Department of Atomic Energy O.M. No. 5/4(4)170-Budget, dated 
15-1-1971]. 

Further information called for by the Committee 

The Estimates Committee had desired that the Expert Body 
appointed by the Government of India would go into the cost struc-
ture of the Atomic Power Plants at Tarapur, Kota and Kalpakkam 
with a view to determine the unit cost of generation of power from 
each one of them. 

(a) Please supply two copies of the Report submitted by the 
Committee appointed by the Government. 

(b) What are the decisions taken by Government on the re-
commendations. 

Reply of Government 

(a) One copy of the report is atteched. As a. very limited num-
ber of copies alone were prepared, only one copy is supplied. 
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(b) The report which was submitted to the Ministry of Irriga-
tion arid Power is still under consideration in that Ministry and no 
decisions have yet been taken. 
[Departm£int of Atomic Energy a.M. No. 5/4 (4) 170-Budget, dated 

15-3-1972] . 

-Comments of the Committee 

Please see para 60 of the Report (Chapter I). 

NEW DELHI; 
February 27, 1973. 
8th Phalguna, 1894(SakaT 

KAMAL NATH TEWARI, 
Chairman, 

Estimates Committee. 



APPENDIX I 

Statemsllt ShOUlI,., till VQJ'iow estimat,s tlSjurnisllld from time to time and 
retlSQns for variation. 

----------------~ 
The occasion and time of the 

Estimate 

I. While approaching U. S. AID 
for financial assistance. 196z 

2. At the time of signing contract 
with the I.G.E. 

3· As given in the Brochure in Ta-
rapur _ Atomic Power Station 
1968 

(a) Pre~deva1uation 

(b) Post-devaluation 

4. As given in the evidence before the 
Committee. 1969 

5. According to expenditure incurred 
during 1968-69, ReVised Eetimate 
1969-70 and Budget Estimate 1970-

71• 

Amount in 
Ra, crores' 

48'50 

Reasons for variation 
from the previous estimate 

48' 77 Marginal adjustm( nts arising 
out of neiOtiations. 

49' 00 Due to inclusion of a subse. 
quent improvement lr. 

66'00 

68'00 

design viz., inerting. 

Due to devaluation Ind in-
crelse in Customs duty 
assessed roughly as Rs. 
10' 00 crorea and Rs. 6· 00 
crores respectively. 

Due to (i) purchase of addi-
tional capital spares as a 
measure of pruden,e 
Rs. o' 56 crores) (il) 
Additional facilities lel-
vices etc. not contemplated 
Originally (Rs. o' 40 crore) 

Due to requirement of bonus 
payable to I. G. E. amoun-
ting to about Rs. a' 60 
crores in terms of the con-
tract for increase in elec-
trical output over the 
rated capacitY. 

-----,------------
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APPENDIX II 

Recommendation (Sr. No. 14, Para 2.38) 

Enclosure to action taken note on recommendation No. 14 

GOVERNMENT OF INDIA 

DEPARTMENT OF ATOMIC ENERGY 

Bombay; May 20, 1968 

On completion of the construction phase of work on the Tarapur 
Atomic Power Station, a thorough test has been carried out on all 
the components. During this check certain minute imperfe.ctions 
have been discovered in some metal parts for which corrective 
actions are presently being taken. The commercial operation of 
the 380,000 KW station will thus be delayed beyond its scheduled 
commisSioning date in October, 1968. 

The Tarapur Station is being built by the International General 
Electric Company ~nd they are solely responsible for carrying out 
all corrective actions in this connection. The station is very simi-
lar to other large. nuclear stations being built in USA and eL<=.e-
where. Similar defects have been discovered in the Reactor Vessel 
at the Oyster Greek station under construction by IGE in New 
Jersey, USA where a delay in commissioning the plant has already 
occurred. These unexpected imperfections are confined to furnace-
sensitized stainless steel material. 

Extensive examination of components has been made utilizing 
specialists from the Department of Atomic Energy as well as from 
numerous technical facilities in the USA. A repair programme is 
underway which is intended to restore all critical components to 
a quality level equal to, if not superior to, that of the original 
design. The programme includes the replacement of components or 
else removal of all defects from critical components. Those parts 
which will have defects ground out will be overlayed with a corro-
sion resistant stainless steel. 

Careful evaluation of the safety implications of the defects to-
gether with repair programme has been made, and it has been 
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found that no compromise of safety or expected power output of 
the plant is involved. 

International General Electric and their construction l'Igents, 
Bechtel India Limited are WDrki.n.i IQ.U.Ad the clock on the difficult 
and intricate repair activity. Because of the problem, the startup 
of the Tarapur iMati&11 Will be ~h1yed beyond·· the original sche-
dule· It is now estW\ateci )ha.t fwel loadiag will QeO\tl' ift lIbe iourth 
quarter of 1968. Atomic power will be generated soon after the 
first of the year aM. st..tion t\lJ1llB¥eI' Ii .. OOIRJIlevetaloperaUOJ1 is 
expecW 8Mfle~me in Mareh/Aprll' 1",· 

The DeputIMnt Clf Ate9D1lic Energy ts deeply eoMtious of the 
difficulties that will be caused to consumers in the States of Gujarat 
and Maharashtr~ tWou,gh a delay in the commissioning of the plant 
by abeMt 4--6 -.enthl, ~ich it i. ROW net possi'h-le to prevent. How-
evW, it is QQlI),o\olsly ~axy to do4Wfi.\l'Ytbma kwnanly possible to 
euure safety and long reliable operation of a plant of this nature. 
It has, therefore, taken what appears to be the best course in the 
long term interests of the project. 



APPENDIX m 
Recommendation (Sr. NI). 49 Pan 4- ,,) 

COMparative SUUIlflfl"t of Omerati"" ClISt and Selli", Price of Pouer Prom 

(2J~ ax 130 MWe c:oal.fired station at a new undewloped lite, 
( 2 X 120 MWe coal-fired station as an extCDlioD to an cxiatiD,.tation. aDd 
(3 MAPP-I & 2 at Kalpaltbm 

with varyma price of coal and Duclear fuel in 1970 IDd 1975 

MAPP-T & 2 
ax I20MW coal-fired station 2x.35 MWe Nuclear 

UDdcvc10ped new site Extension toMAPP-1 MAAP-2 MAPP-
J & a combined 

.~. -----------
~8t . in RI. per K.We 
Installed; 

Coat offuel 

Generation paisel 
kwhr cost 

Profit of 3 % Paise/ 
kwhr on capital 

Selling price Paise/ 
kwhr 

Basis adapted in respect 
of nuclear u well as 
coal-fired stations 

2200 1950 3190 2840 3020 

(1970( (1975) (1970) (1975) (1975) (1975) (1975) 

RS.74/Te Rs.8slTe Rs-74fTe Rs.8slTe Rs 575 Rs_ 575 Rs. 575 
Kg. Kg. Kg. 

7-60 8- 17 7- 26 7' 83 6-94 6-22 6- 58 

1'23 1'23 1-09 1-09 2'15 1-86 2'01 

8·83 9-40 8-35 8-92 9-09 8-08 8-59 

I. Plant load factors assumed as 7S%' 

2. Interest as 6% averaged over B8Bured life time of 2S yean 
for plant. 

3. Interest during construction included. 

4. 10 % reaidual value for plant. 

S. Straight line method of depreciation. 

6. Cost of nuclear fuel Rs. S7S/Kg. in 1975. 

7. Cost of Singareni coal of 8600 BTU fIb at Ennore Rs. 
7SITonne in 1970 and Rs. 8s/Tonne/in 1975. 

8. Plant efficiency (I) coal-fired-3S% (III) MAPP-26- S% 

[Department of Atomic Energy O. M. No. S/4 (4)/70-Budget. dated IS-3-1972]. 
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APPENDIX IV 
(Vid, Introduction) 

Analysis of the actio"n taken by 1M Government on 1M f'econmuttdatiorts cotltaiw in 
tM I29th R,port of tM Estimate, Commit"'. 

(Fourth Lot Sabha) 

I. Total number of recommendations 

U. Recommendations which have been accepted by Government (fJid. 
recommendations at S. Nos. 1,3,3,4,5, IZ, 13,34, 36-39, 34,41-44 
46,48,50,53, 54,57,60-63,66-68-"71,73, 74 and 75) 

Number 

75 

34 

Percentage to total • • 45'34 % 
III. Recommendations which the Committee do not desire to pursue in 

view of Government's reply (vide recommendationllt S. Nos. 6, 7, 
II, 14, IS, 18. 35, 30, 31. 33. 36, 40, 49, 55. 56. 58, 59, 69 and 70) 

Number 

Percentage to total 

IV. Recommendations in respect of which replies of Government have not 
been accepted by the Commlttee(fJid, recommendations at S. Nos. 8. 
9. 10, 16, 17.19, 20, 21, 22, 33, 32, 35, 37,38, 39, 45, 47, 51, 53, 
64,65 and 73) 

Number 

Percentage to total 

123 
MGIPND-RS 1-3180 (E) L.S. 3-3-73-1200 

19 

35'33% 
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