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KOTION RE: liEPORT OF DEPART-
MENT OF ATOMIC ENERGY 

Shri D. C.Sharma (Gurdaspur): 
J)eg to move: 

"That this House takes note of 
the Report of the Department :)f 
Atomic Energy for 1960-61, laid 
on the Table of the House on the 
:'lth August, 1961." 

I am rising to initiate a motion (or 
the discussion of the report of the 
Atomic Energy Commission for the 
year 1960-61. I feel a great deal of 
pride in what has been achieved by 
this Atomic Energy Commission dur-
ing the span of a few years. It is 
said by some persons-and they are 
very ill-informed persons---that this 
atomic energy establishment is for us 

-nothing but a symbol of prestige. It 
may be like that in some ways, but 
I feel that to look at it from that 
angle is not to do justice to it. After 
all Indi·a cannot lag behind other 
co~tries, so far as scientific deve-
lopment is concerned in the age of 
science and technology, (and some 
persons call this an atomic age). It 
would have been disastrous for India 
not to have done something to make 
ourselves familiar with the techniques 
of atomic energy and not to have dL'ne 
something to give our scientists some 
idea of what this atomic energy is and 
what are its potentialities for good 
and evil. 

There are some persons who feel 
that this Atomic Energy Commission 
is a symbol of power for us. I think 
no one has dOlle worse in this matter 
.than the Foreign Minister of Pakistan. 
Speaking sometime back, he said, 
"We must have atomic power stations, 
because if we do not have them, the 
balance of power between India and 
Pakistan will be disturbed". I. would 
submit very respectfully that India 
does not look upon the atomic energy 
establishment as a source of power, as 
something that is going to be used as 
B weapon of power against anybody. 

Atomic Energll 
Speaking at the National Develop-

ment Council on January 14, our 
Prime Minister said: 

"Under no circumstances will 
this country embark on a nuclear 
weapons' programme, whatever 
might happen." 

think these are unequivocal words. 
These are very authentic words, as 
they come from the Prime Minister 
of our country and I feel that any-
one who looks upon this atomic 
energy establishment as a sourcE' of 
military power or as a source of 
armed strength is utterly mistaken. 
Of course, atomic energy does mean 
power, but power of a very ben~ficia! 
kind for our country. 

Some time back our Defence Minis-
try held an Atoms for Health exhibi-
tion. Why was that arranged? It 
was done so that our countrymen 
should know that we are going to 
make use of isotopes and other thmgs 
for medicinal purposes and for curing 
some of these ills to which humanity 
is prey. At that exhibition o'lr in-
tention was made very clear. It was 
said: 

"If the present rate of atomic 
tests continues all fall-out from 
nuclear fission 'Will have been ab-
sorbed by the earth in ten years 
and they will reverse the ~ex 

ratio of birth. There will be 
more women than men. Mar" 
abnormal children will be born 
and internal physiological dis-
orders will increase steadily in 
both sexes." 

This was the warning that was givcn . 
It was a kind of challenge thrown to 
those persons who try to use atomic 
energy as a source of power. 

I know that much is being done in 
the world today. The world is 
alarmed at the developments that are 
taking place in the field of atomic 
energy.' The other day, the great 
Primp. Minister of the Soviet Union 
talked about II bomb which his 
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scientists were able to manufacture, 
but which he did not allow them to 
manufacture. We have the nuclear 
test ban talks, which have been dead-
locked so many times. There are 
powerful movements in U.K. and 
other countries which are being 
launched in order to stop the produc-
tion of these nuclear weapon;;;, be-
cause nuclear weapons mean nuclear 
war, which is a very very dangerous 
thing. The destructive power of the 
atom is well-known. All the world 
and humanity feel frightened when 
they think of the incredible power of 
the atom for annihilating humanity 
and for doing great damage to the 
world. 

But I take relief by cllntemplatin;: 
on our own atomic energy establish-
ment. We do not talk of bombs-
neutron, atomic and hydrogen bombs. 
The Chairman of the Atomic Energy 
Commission once said that we can 
manufacture atom bombs in two years. 
It does not mean that we are going 
to do it. We are not going to do it. 
I feel relieved when I find that our 
Atomic Energy Commission is meant 
for peaceful purposes, for those con-
structive ends which can brighten 
the lives of the people in ot>· country 
and all over the world. That is the 
thing whiCh makes me happy. 

When I go through the report of 
the Atomic Energy Commission I find 
that there are many things in it 
which are gratifying to me, to a 
citizen of India. It is true, Sir, that 
the report is written in a highly 
technical language and that cannot 
be helped and a layman finds it diffi-
cult to follow it. But there is no 
doubt about the facts. To use the 
words of Mr. Churchill who came to 
India at the time when the Canada-
lmlia Reactor was inaugurated he 
said that "atomic energy has 'come 
of aee in India". I think, these words 
as they come from a foreign observer 
who himself is interested in this kind 
of development are very heartening. 
That we should have come of age in 
this development in such a short time 

speaks very highly of the scientists 
of our country, their technical know-
ledge, their scientific acumen and also 
of their organisational capacity. AIl 
these things show that we are doing 
very wel! in this line. 

We havCl three reactors. One is 
Zerlina. I feel happy to say that it. 
has been wholly designed and erected 
by Indians. It uses natural uranium. 
as fuel and is moderated with heavy 
water. I feel happy to talk of ura-
nium in this connection because our 
uranium resources are in the neigh-
bourhood of about 30,000 tons. Of: 
course, we have not yet explored the 
deposits in Rajasthan and when _ 
make a survey of those deposits I 
think we will be able to find more.. 
This Zerlina is an experimental re-
actor on account of its ftexibility anel 
it is very helpful for lattice experi-
ments and oscillation experiments. 
Those experiments are going to be of 
use not only to my country but a1so 
to the countries of South East Asia 
and also to other countries. After aU. 
our Atomic Energy EstabHshmCDt. 
does not live in isolation from the rest 
of the world. It is a member of the 
International Atomic Energy A~ 
and a member of several other inter-
national bodies. There is a regular 
exchange of know-how between our 
country and those countries. There-
fore, whatever big Or whatever fruit-
ful is done by the Atomic Energy Es-
tablishment is the common knowledge 
of those persons who are ·interested. ill 
atomic development in the world.. 

Now, we began with Apsara which 
worked 18,000 kw hours in the fiIlIt 
year, 1,60,000 kw hours in the secoDII 
year, 6,43,000 hours in the third year 
and about a million kw hours in the 
fourth year. I think this Apsara 
gave, if I can use that word. a magni-
ficent performance. t has provided 
India with the facility necessary for 
designing and building her OV\l.l power 
reactors. In fact, as it was said by a 
foreign visitor to my country, it has 
led to a minor revo '"lion in agricul-
t.ure, industry and medicine On _ 
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count of the radio isotopes which are 
being manufactured there. . It has 
also been irradiating food so that 
some of the pests are destroyed. 

Now we have the Canada-India R,,-
actor. The Canada-India Reactor, to 
use the wordq of a very eminent 
person, is a ~ymbol of international 
co-operation, and that reactor is going 
to be a very fine source of research 
and experiment so far as atomic 
energy is concerned. 

There is one thing to which I want 
to draw the attention of the House. 
It is true that alI these reactors are 
going to enable us to develop funda-
mental research in physical, chemi-
cal, biological and metallurgical oro-
blems relating to atomic energy. It 
is true all these reactors are going to 
help the training of our scientific 
personnel. It is also true that we 
are going to have radio isotopes 
which can be used in medicinal pur-
poses!.' Alq ,tbe'Se things are there. 
But I would submit very respectfully 
that atomic energy is a very very 
costly thing, a very very expensive 
thing. Fabulous sums of money lire 
being spent by other countries on 
this. They are doing all that they 
can to make the atomic energy es-
tablishment as up-to-date as possible. 

I have been. Sir. comparing the re-
search programme of the Indian 
Atomic Energy Establishment with 
the research programme of the United 
States Atomic Energy Commission. I 
feel to compare one with the other 
is very unfair. This report was 
produced in 1961. I think it is not 
fair to compare this report with the 
1960 report that has been brought out 
by the Atomic Energy Establishment 
in my own country. But I cannot 
help saying that there are certain 
aspects of research whiCh should be 
looked into much more than they are 
being done now. For instance, medi-
cal research, research concerning 
radiation, research concerning envi-
ronmental things research concerning 
high energy physics and, more than 
anything else, research concerning 
metallurgy require more attention. 

I feel that so far as metallurgy-
goes we do not make a very good 
showing. Of course, as I said in the. 
beginning, our resources are limited:. 
But, all the same, there is some kind 
of pilot projects in alI those aspects 
of research whiCh should be set up. 
here and which is being done in other 
countries. I do not want my coun_ 
try to lag behind any other country-
So far as this is concerned. 

Then there is the problem of setting. 
up, what I may call. our industrial 
reactors. From experimental re-
actors we will now go in for industrial 
reactors. I know we have already 
got a project to set up an atomic re-
actor at Tarapore. I know that 
every State in India is trying to have· 
an industrial reactor of that type. L 
know that. 

Shri Braj Raj SiDCh (Firozabad):: 
Punjab too. 

Shri D. C. Sharma: Punjab iii also. 
making a claim for that. Delhi~ 
Madras and other areas are also try-
ing to have industrial reactors of 1..11at 
kind. 

A lot of controversy has been going. 
on about the economics of- power pro-
duction through atomic energy anci 
through coal and other sources. I 
know there were some editorials on 
this subject in some of the Indian 
papers where it was stated that 
power production through these re-
actors will be very very costly and 
will be uneconomic. Now, I am not 
a technical person and I cannot say 
much on this point, but I know that 
the Chairman of the U.K. Atomic 
Energy Commission, Sir Rogers 
Maikins, has stated that the cost- of 
nuclear power in U.K. would fall 
below the COSt of conventional power 
at the base haulage at the end of the 
decade. So, I do not see any reason 
why this should not be- true in our 
case also. especially when we have to 
haul coal to such long distlinces. Any-
how, I would request the Prime 
Minister to produce a White Paper 
which can give us some idea about 
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.the economics of this. After all, this 
subject has been under discussion for 
a long time and we have to come to 
.some firm conclusions by this time. 
I hope that something will be done to 
enlighten the people. Otherwise, 

'people will think that atomic energy 
is only a show-piece and it is not 
going to be of common utility in this 
.country. 

A lot of research has been carried 
.on in the atomic energy establish-
:ments. I know that two centres are 
:going to be opened, one in the nort.h 
.and another in the south called UI-
'Versity nuclear centres. I feel that 
these two centres are not enough tor 
:a 'big country like ours. We should 
.have at least four centres in alI the 
four directions of the country so that 
our country can profit by it. 

An Bon. Member: Sir, no hon. 
:Minister is present in the House. 

Mr. Deputy-Speaker: I am aware 
·of it. 

Shri Braj Raj Singh: He does not 
require any listening. 

Shri D. C. Sharma: Then we should 
'place more funds at the disposal of 
the Atomic Energy Commission dur-
ing the Third Plan than we have so 
far provided. If that is done, the 
work can proceed on a better basis. 
.At the same time, we should try to 
have some small atomic energy 
stations to carry out experiments so 
that we can get experience of this 
kind. With these words I would com-
mend the Report of the Department 
of Atomic Energy for the year 
1960-61. 

Mr. Deputy-Speaker: Motion moved: 

"That this House takes note of 
the Report of the Department of 
Atomic Energy for 1960-61, laid 
on the Table of the House on 
the 7th August, 1961." 

Shri Naushir Bharucha (East Khan-
::lesh): Mr. Deputy-Speaker, the 

purpose of my speech in the House 
today is to attempt to set at rest a 
controversy which has been raging 
in the press and elsewhere that India 
is pouring her hard-earned foreigD 
exchange, as well as her internal 
financial resources, into a venture 
which more scientifically advanced 
countries have abandoned. I am SUl'e, 
the House is aware of the fact that in 
the press criticism has appeared tl.at 
whereas countries like America and 
England have slowed down their pro-
jects of producing electricity by 
nuclear generation, India, which is 
supposed to be a backward country 
and in need of foreign assistance, 
should not indulge in this luxury. SU', 
it is necessary, therefore, to have 
some idea as to the economics of nuc-
lear generation of power, and if we 
can succeed, if this House can con-
vey not only to this count.ry but to all 
those who criticise us here and abroad 
the fact that this House has decided 
on going On with the programme of 
power generation by atomic energy, 
then I believe a great purpose would 
have been served by our debate. 

In calculating the power cost of 
generating electricity it is .customary 
to divide the costs into certain com-
ponents. Electricity cannot be stored, 
at least in large quantities, and has 
to be consumed the instant it is ilrO-
duced and, therefore, the component 
which enters into the price of gener-
ation is that component which is attri-
butable to the capital cost of the 
plant. There is another component 
which is known as running charges, 
which depends upon the output of 
electricity generated, that is the quan-
tum of electricity generated. The 
third component is transmission and 
distribution charges. So far as trans-
mission and distribution charges lire 
concerned, they are common whether 
electricity is generated by nuclear 
power or it is generated by conven-
tional methods. Therefore, the only 
differenCe that can arise is the cost of 
electricity generated and transmitted 
up to the busbar of the generating 
station. In this connection, I would 
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perhaps give to the House certain 
very interesting figures. In thennal 
.generation, the cost of fuel, namely, 
coal is a very important item. and 
often coal accounts for as much as 50 
to 60 per cent. of the total cost of 
.generation. Therefore, the question 
of the ·price of coal assumes an im-
portant aspect, as also its cost of 
transportation. Having regard to the 
~onditions now prevailing in India, 
where coal has to be hauled over long 
-distances, and having regard to the 
present price of coal which ranges 
anything from Rs. 46 per ton to Rs. 55 
per ton, depending upon the distance 
~ver ·which it has to be hauled, it will 
be found that in order to generate 1 
kw hour of energy, at the rate of 
Rs. 55 Per ton of coal, 2.74 nP. would 
be the cost of fuel consumed for pro-
ducing that 1 kw hour. 

But, unfortunately, as the House 
will have seen it is not merely that 
coal is transported by rail but often 
it is transported by sea as a result of 
which an additional subsidy has to be 
paid for transportation of coal. The 
House will have occasion to deal with 
this question when we deal with the 
Supplementary Grants where Rs. 21 
~rores of additional grants are being 
asked for from the House to subsidise 
sea transport of coal. 

When we take these facts into con-
sideration the surprising thing is that 
with that subsidy the price of coal 
-delivered in Bombay and discharged 
at the docks comes to as high as its. 95 
per ton. Bearing in mind this fact 
that the cost of coal plus the enor-
mous and the ruinous transportation 
charges which this nation has got to 
pay and which pushes up the price of 
coal to Rs. 90 or Rs. 95 per ton, it 
would mean that the cost of generat-
ing one kilowatt hour, so far as fuel 
alone is concerned, would come to 4i 
nP per unit. Mind you that it is 
only that part of the cost of genera-
tion, namely, the fuel which will 
come to 4i nP per vnit .The overall 
cost which we may take, that is, thE' 
cost of capital investment ~lus what 
is known as running charges com"' 

Atomic Enerl11l 
ponent, will be 5.88 nP or very 
nearly 6 nP or one anna a unit for 
thennal generated energy . 

As against that, what are the cor-
responding figures for nuclear genera-
tion? The first point to bear in .nind 
is that nuclear generation differs !rom 
thermal generation mainly in the fact 
that fuel is utilised there is very 
C'ostly in the beginning so far as 
capital cost is concerned, but there is 
no daily feeding of the furnace as 
happens in the case of thennal gene-
ration. Once you have invested by 
way of capital expenditure 
in the fuel that you insert 
in the reactor, that fuel gives a cer-
tain length of service. Therefore 
those fuel charges in the case of nuc-
lear generation will come to 1'38 nP. 
per unit as against 4'48 nP. per unit 
in the caSe of coal transported with 
subsidy and delivered at Bombay 
Docks. 

Why have I taken Bombay Docks? 
It is because Bombay is nearly 1,000 
miles away from the coalfields. But 
Bombay is a huge power consuming 
centre and I think it would not be 
improper to take Bombay as a point 
in instance as the new nuclear power 
generation plant is also going to be 
established only a 100 kilometres away 
from Bombay City. Therefore when 
people talk that nuclear generation is 
costly, expensive Bnd ruinous. they 
forget the fact that between the fuel 
cost of producing one unit in the 
case of thermal plant and the fuel 
cost of producing one unit in the 
nuclear plant, the latter is far less than 
the former. Of course, the calli.al 
cost in the beginning has to be t~k"n 
into consideration. But the capital 
cost also has to be provided for l!lti-
mately by setting aside certain stlms 
for depreciation, repayment of capital 
and SO forth. Taking everything into 
consideration we find that whereas in 
the case of thermal generat.ion, in the 
case of Bombay that I cited, the 
overall cost, that is, ,ncluding the cost 
of coal plus the capital cost of ",Jl)-

plving the plant plus lh~ running ('nct, 
the unit would cost ~.85 nP ill the 
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caSe of nuclear energy it might only 
"" round about 4 nP. I am prepared 
to concede that in the initial stages 
it may be that because we are ventur-
ing into a new experiment and on 
account of the fact that it is very 
difficult to foresee each and every 
capital equipment required from the 
very start and certain modificatio!ls 
and enlargements may have to be 
made to Our nuclear plant as a t('sult 
of which perhaps the cost of nuclear 
generation might rise by one nP. per 
unit more. But even then the broad 
fact that emerges from this ana lysis 
is that the cost 'of electrical generation 
by the thermal method, particularly in 
areas remote from coal centres, and 
the cost of generation by nuclear 
methods can compare favourably. 

It has been SUggested by the critics 
that the cost of generation by con-
ventional methods is falling fast. No 
doubt, it is so. In the last few years 
these costs have fallen by 25 per cent. 
On account of various reasons, such 
as, improvement in the technique of 
building up new thermal stations and 
utilisation of higher steam tempera-
tures and pressures. But then what 
is forgotten is that whereas \he capital 
cost per kilowatt of thermal generation 
is falling, the capital cost per kilowatt 
of nuclear generation is falling faster. 
What the critics of our policy do is 
that whereas they point out the fact 
that there is a fall in the capital cost 
of thermal generation, they quietly do 
not mention and slur over the fact that 
the capital cost of nuclear generation 
is falling faster. I may just mention 
to the House how fast capital costs 
are falling. 

Four or five years ago for the 
Berkeley station in England which 
had two reactors with a capacity of 
275 megawatts, the cost per kilowa~t 
was £ 160 and fOT the last one m 
Dungeness which has a capacity of 
550 maga";'atts the capital cost has 
come down to £ 110 per kilowatt of 
energy. In other words, the cost has 
been reduced in these five years from 
£ 160 to £ 110 that is, roughly by 

about one-third. Therefore the fact 
remains that with the techniqUe of 
generation still improving, it is ex-
pected by experts that it is lik"ly to 
become cheaper still. I have got here 
a leaflet entitled, The Nuclear Powel' 
Programme, issued by the British 
Government in June 1960. The ex-
perts prophesy that for stations desi 
gned today conventional power costs 
are about 25 per cent. less than nuc-
lear costs in the United Kingdom. but 
the Government is advised that Ire 
nuclear generation for base load pur-
poses is likely to become cheaner than 
the conventional generation by about 
1970. But here We have got to notjce 
one fact, namely, that England is a 
smalI country comparatively. I lhink 
the entire Great Britain was one-
fifteenth of undivided India. T!:er,,-
fore the question of haulage of coal 
does not feature prominently there. 
Coal is practically available next 
door to the generating station. There-
fore their thermal cost naturally falls 
quicker. But in our case, I am sur€', 
even from the very start We would be 
in a favourable position to compete 
with thermal power stations. 

It has been stated that India is in-
dulging in this luxury of producing 
electricity by means of nuclear gen-
eration while other countries al·e 
abandoning it. I am afraid the facts 
are totally different. Take for ex-
ample, England. In England in 1955, 
when Britain first put forward the 
programme of nuclear generation, the 
then experts felt that a total output 
of 1,500 to 2,000 megawatts of instailed 
capacity would serve the purpos~ of 
Britain's growing industry till about 
1965. But then in 1957, partly on 
account of the fact that there was the 
Suez question, Britain realised for the 
first time that she could not be too 
much dependent upon oil for the pur-
pose of extracting power i~ cases. of 
emergency like that. They Immediate-
ly stepped up nuclear powe~ gene~a­
tion and decided to have sations With 
total capacity from 5.000 te 6,000 
megawatts. Mind you, it is not that 
they have lessened t.heir programme: 
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they have enlarged their ~ntire pro-
gramme three times the orig;nal 
size. Of course, they said, that the 
time for executing it would be e>:-
tended from 1965 to 1967 or 1968. 
The time will have to be extended if 
you go in fOr a much bigger pr:!-
gramme. 

Therefore it is completely wrong 
to assert that other forward coun-
tries, advanced countries, hllve bl'en 
reducing their power programm~ and 
that India shQUld not go in for It. I 
lIubmit that there is absolutly no truth 
in these observatdons, and do not 
understand why this propaganda is 
being sustained. And if my speech 
here today helps in a small measure 
to remoVe this misapprehensIon ! a:n 
lIure the purpOSe of this debate wiil 
have been more than achieved. 

The second point that I rlesire to 
make is that in the matter of nuclear 
generation one has not to loo~ only 
to the economics of generation in terms 
of rupees and naye Paise; because 
here We are dealing with a tohlly 
new source of power which has got 
unprecedented advantages and bene· 
fits which n'o other known source of 
power possesses. For example, if 
we develop small types of reactore 
which are capable of use in marine 
propulsion what would be the result? 
We would 'be able to have ships which 
can move about for months together 
without refuelling, a very important 
and useful advantage for a country 
like India which has got few ;;hips 
and a huge coastline of 3,500 miles. 

Then there are various other ad-
vantages. For instance, nature has 
blessed us with a vast amnunt of 
thorium, monazite sand. That is 
available. How are you gomg to 
make use of it? You cannot burn 
thorium in an ordinary grate or fire-
·place. You have got to have a special 
type of fire-place, and that is the 
l'eactor. 

Our programme envisage3, so far 
as electricity generation is con~p.rnec!, 
that We shall be having our produc-
tion in three stages. The first stage 
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will be when natural uranium will 
be utilised as fuel and we will pro-
duCe plutonium. Plutonium is \'er;~ 
necessary in this stage for the Ultimate 
utilisation of thorium, of Wilich W~ 
have plentiful supply. 

Then second stage will be when 
We employ reactors, using p!utcnium 
as fuel and thorium as fissile material, 
produc;ng both power as well as con-
verting part of the thorium into a 
material known as U-233. 'J'hat is 
also a product which has t? be used 
in the third stage. 

And when that product is used in 
the thiTd stage with thorium-because 
you can use thorium only in conjunc-
tion with U-233, then it is possible not 
only to obtain electricity but to have 
larger supplies of U -233. 

In other words, atomic generatiOn is 
the only method in the world by which 
you can breed more fuel by burning 
a part of it. There is no other known 
source where fuel which is placed in 
the reactor is increased at the end of 
a particular period. That is what we 
call breeder reactor, and that is one 
of the main advantages why We must 
go in for atomic energy. because then 
it enables us to be absolutely self-
reliant On our own fuel. 

I therefOre submit that having re-
gard to the fact that nuclear genera-
tion affords US certain advantages 
which no other source of power can 
afford, it is very necessary that India 
should go in for it. . 

In this connection I have to make 
one suggestion. When we say that 
plutonium has to be first generated 
in the first stage by using natural 
uranium. there is no known method 
bv which you can accelerate produc-
tJon of plutonium: because in nature 
certain fissile materials disintegTate 
at a particular rate and you cannot 
accelerate or decelerate that rate. But 
I submit that if we are going to ex-
pedite OUr power progTamme we have 
got to think of importing plutoniam 
in sufficient quantities to allow us to 
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get on with the first stages as early 
as possible. I do not know whether 
other nations would be prepared to 
export it; that is a di1ferent thing. 
But if We can in exchange, let us 
say, for monazite o;r thorium, get this 
useful fuel, I am of opinion that 
foreign exchange should not be re-
garded as an insuperable obstacle in 
acquiring this very precious com-
modity. I feel Government might 
look into this matter more closely. 

I am very happy to note, as regards 
the criticism, a criticism which is not 
based on any facts or figures at all-
and I do not know how it started in 
the first place--, I am glad that Gov-
ernment is not being deterred by this 
criticism and has taken up a pro-
gramme of having more atomic power 
stations, and a committee has been 
appointed to suggest sites. In the first 
place, a joint study is being made by 
Canada and India for finding cut 
what would be the cost of building in 
India a Canadian type of l·eactor. 
When that is done I am sure we shall 
be able to push forward that pro-
gramme. But over and above that, 
because requests have been received 
from various States that some sort of 
atomic power plant should be located 
in their areas, a committee is going 
into and trying to find out the various 
sites. The tenng of reference were 
that at least six sites more for atomic 
power stations would be found out by 
it. Of course, it does not mean that 
we are immediately going to launch 
on the programme. But from what I 
have said with regard to the economics 
of generation of electricity, noint.ing 
out how in regions remote from the 
coal centres even today in the initial 
stages nuclear power can compete 
favourably with thennal power, I. am 
of the opinion that Government should 
proceed with their programme with-
out the slightest hesitation; and, sub-
Ject to funds pennitting, they should 
expand it as rapidly as poss'ble. 

I may state in this connection that 
even assuming for a moment that the 

cost of nuclear generation is very 
heavy, there are today industries 
which are prepared to take power at. 
a rate much higher than the cost of 
generation even by normal thennal 
methods. I do not have any fear of 
our failing to dispose of the power. 
namely 300 mega-watts if we are go-
ing to generate that m~ch .. 

In conclusion, I would say this as. 
I said at the commencement cf 'the 
debate, that the purpose of this dis-
cussion would be served if we declare 
unequivocally to the world outside 
that India is irrevocably determined 
to proceed with the programme of 
power generation by nuclear methods. 
If this assurance is given by the hon .. 
the Prime Minister and he makes a 
firm declaration of that policy, I am 
sure what with the facts underlying 
this criticism and this controversy and 
what with the detennination <.of the 
Government, we all will be 3et on a 
finn road to a new era when nuciear 
power generation will be plenUful and 
power shortage or power famine would 
be a nightmare of the past. 

Shri Surendranath Dwtvedy (Ken-
drapara): Sir, I take this opportunity 
to pay a tribute to the scientists who 
are working under the auspices of the 
Atomic Energy Commission and by 
whose work and achievements we 
have earned international prestige in 
the atomic world. I do not want to 
go into the controversy. It is right 
and proper that India has emphati-
cally declared. we mav have power, 
we may have capacity to manufacture 
nuclear weapons, but we are not 
going to do that, corne what may. 
That is in conformitv with our policy 
of peace and the t.raditions of aur 
country. But, it must be known, it 
must be understood that if we want 
that this country should give or this 
Parliament ·should give more monEoY 
for this purpose, the peaceful effects 
of it must be known to the publi~ at 
large. 

It is admitted that probably th£'re 
is much more necessity in an under-
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developed country like India for this 
sort of energy than in highly indus-
trialised COWltries. We in this country 
are interested in knowing how far this 
energy would help us in augmenting 
our productiOn. in industry and agri-
culture a·Dd how far the researches 
would be able to mitigate the suffer-
ings of OUr people who fall a victim 
to many types of diseases which have 
no cure. 

A point has been raised that al'-
though the necessity is realised that 
at this stage, we are feeling thab there 
is shortage of coal and coal is con-
centrated in one part of the country 
and making use of this energy, we 
would be able to have more industries 
in non-coal areas, at the same time, 
as has been pointed out by the pre-
vious speakers, the economics of this 
has been questioned. We have from 
the authority of no less a perSOn than 
Dr. Bhaba that the capital investment 
fOr an atomic power station would 
be much lower than the capital in-
vestment in coal mines, etc. 

An Hon, Member: He has not said 
so. 

Shri Surendranath Dwivedy: He has 
said so. We would like to know 
whether the Planning Commission or 
the Atomic Energy Commission has 
worked out the economics or they nre 
in a position to tell us what is the 
actual fact. 

I was very much heartened when I 
read in the report for 1960·&1 on page 
36 where it is said that researches 
made at 30 places have brought out 
that the yield per acre of rice can he 
increased by radio processing to the 
extent of 21 per cent. This is from 
this report. I would like to know 
when these processed seeds would be 
made available for the use of the 
farmers in this country in a large 
scale. We would also be very in-
terested to know how far we have 
been able by our researches to find 
out anv remedy SO as to ki11 pesta 
and insects that ea~ away OUI' rice 
fields. I think that in this country 
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the production of rice is very much 
hampered On account of pests and in-
sects. Therefore, on these two thing~,. 
I would like to know what further 
progres.; We are making or wh.t 
efforts are being made to see that the-
researches are really helpful to the 
people because then alone we shall 
be able to remove the fear from the 
minds of the people. Atomic energy 
has been ushered into this world 
with a feeling of fear and terror among 
the people. The more we develop' 
this, it will lead to ~ure desul'ction, 
as it has come as a symbol of destruc-
tiOn. of our civilisaticn. 

I would like also another point to-
be clarified. We were assured, in th~· 
report for the year IP59-60, of a sup-
pl~' of uranium metal totalling about 
400 tons in this COU:ltry which it has 
been stated wilJ sen e fOr more than 
ten years as the annual replenishment 
for India's first atomic power station. 
I would like to knuw what progre3.~ 
ha~ been made in this respect, how far 
we have ocen able to find out new 
fielrls. I also see in the report which 
is under discussion that some re-
sea, ches are going r,n on the survey 
at Bhmdar in Rajas~han. I wo..,:d lika 
to Know what the result of 'here re-
searches and surveyz is. 

In conclusion, I would like to 
emphasise the point that whakver 
may be our achievements, 2nd what-
ever We may aim at fOr the future. 
there is no doubt that if peopl.. are 
convinced of the utility of it, they will 
not grudge giving more money. But 
the scientists who are working in this 
establishment should, accordong t~ 
me be given more facilit'es than we 
giv~ to the defence employees of our 
country. They are doing a job for 
the future, which will usher in a new 
age and which will revolut!onise the 
whole society. 

We have an establishment here in 
Delhi called the Atomic Minerals Div-
ision. We have to pay a tribute to 
Dr. Gohsh who was the director, and' 
who died in June, 1960, while up_ active 
duty. Since his death, this divisbn 
is going on without a director, although-
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am told that the geological ad\l'iscr 

of the Government of India is in 
'charge of this division. But, probab-
ly, he may not have the tim~ to look 
·into the affairs of this divisifm as fully 
-as a full-time director would do. I 
-want 10 know whether any director 
is going to be appointed, and if so, 
when. 

I am told that the scienti~t~ who go 
for work in inaccessible areas have 
to do the field work for eight months, 
whereas scientists working under the 
'Geological Survey of India and the 
Oil and Natural Gas Commission and 
the Indian Bureau of Mines hav·~ to 
-work for six months, because accord· 
'ing to them, May and June montlls 
are totally unsuitable for their work. 
"I am also told that these scientists 
-are not permitted to go in groups as 
"they do in other departments. 

"1' hrs. 

1 am also told that -there are s~ien· 
tists working in this department for 
more than 8 or 10 years who have 
not got any promotJon, even "When 
they are eligible for occupying higher 
-posts not only in the department but 
in sister departments. Their appli-
cations for higher jobs in the sister 
departments have not been forwarded. 
So there is a feeling that even though 
they may work hard, whatever meri-
torious achievements may be te their 
credit, they would not have any scope 
for promotion. Of course, ~eientists 
should not complain about salarieS, 
emolume-nts etc. They are doing a 
partriotir duty. At the same time, 
this aspect must not be ignored. that 
they must be given proper facilities 
10 work so that we may get full work 
from them. 

I am also informed that even the 
pay s~a!es recommended by the 
Second Pay Commission for this ae-
partment which, though given to the 
administrative staff, have not been 
granted to the scientists-I mean the 
revised scales. It may be that ~ov­
ernmen; may be thinking o~ som£-

thing better than what has been re-
commended by the Pay Commission. 
but I think a decision should be taken 
as early as possible so as t'l allay fear 
in the minds of the seien tists. 

Agair. this department is a tempor-
ary department. I know :he word 
'temporary' has no meaning in con-
nection with this department because 
the work is increasing and probably 
in course of time, it will become a 
permanent department. But. the treat-
ment given to the employee~ should 
not be such as to make ~hem feel 
that they are suffering from all the 
disadvantages of a temporary Jepart-
me.-t, promising te be a p;?I..,'anen~ 
department, and they are not given 
opportur.ities to which, bet,ause of 
their knowledge and experience, they 
may be entitled in other SlotH de· 
partment •. 

With these observations, I hope that 
these matters will be looked into. 

Shri Joachim Alva CKanara): At 
the outset, I should like to pay n tri-
bute to the hon. the Prime M:nister 
and Dr. Bhabha, our scientist. fOr the 
work that they have put in this parti-
cular d'!Opartment. The Department of 
Atomic Energy and our sci!'r.tific 
achievements, i.n a way, constitute the 
baby of our national achievements. It 
is the youngest in age. but has /lrown 
into a healthy baby. To hav~ built. up 
so many scientific laboratorIes and 
scientific institutions-the f~w that 
are in and around Bombay aI'!' of the 
highest quality-is something to be 
proud of in South East Asia, ~nd we 
can hold up our head with digmty-
and also in humility-around South 
East Asia or even the west of A~la. 

It is hard work. The work has 
started from scratch and it ba" grown 
into str,ture. We cannot p~ciluLe 
scientists overnight. Scientists-· 
boys or girls-cannot be pmduco;,d in 
that way. In the S.wiet Un'or.. ther" 
are so manv women scientist.; of the 
first rank, . When we have so maT'Y 
young ladies who aTe ma·rTlel and 
who haVe post-graduate st'ldie'.J to 
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their credit, it would be wort3while 
to tap their talent and put thP.Dl to 
work in this important nationlll 
activity. 

I heard a very interesting lecture in 
the United States last year by Dr. 
Teller, one of the makers o! the 
hydrogen bomb. Young though he 
was, his words have been imprinted 
in my memory. He said, 'Unless we 
revolutionise our r.'·ientific ~udies, 
our basis of society will be changed'. 
When he said that 'toe basis nf society 
wOllld be changed, he mean. thl' 
society perhaPs which would go to 
the left. He made a very impartial 
survey that day, and then talked of 
the radiO talks or science meant for 
the United States. He said it ';vas not 
worth while having radio talks early 
in the morning far children or adult. 
which nobodv heard, while countries 
like the USSR had good and better 
radio talks which were heard by 
others and he recommended that the 
United States scienti1l.c radio talks, 
their entire programme, be revolution-
alised in such a way that they be 
heard during the day, heard by chil-
dren and adults. 

We are just growing in this line, 
We want our boys and girls to be 
scientists. You cannot produce scien-
tists overnight or in the market place. 
A country is judged, the progl'('SS of 
a country is judged, by the scientists 
and engineers it has. Tell me the 
numbei- of engineers and !lCientists in 
yDUl' country, and I shall tel! you 
where your country stands. That 
should be the common, modern stan-
dard. Hence, these scientific institu-
tions that We are having are some-
thing to be proud of, and we sholl not 
stint in energy, in money, to make 
them better anrl better and diversified, 
and to put them in every corner of 
the land, east and west, north and south.. . . ,._ .. _-'_I 

The Tata Institute of J'undament:d 
Research has done excellent work. It 
proudly claims that it has a cosmic 
raY'S group which produces baloons 
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which are 70' in radius, capable of 
carrying loads of 80 kg. and more, and 
going to 110,000 or 120,000 feet. 'these 
baloens have been used In very im-
portant cosmic ray studies, "nd our 
record in that field of work is very 
good. This cosmic rays group is one 
of the largest and most diversified in 
the world and that is again r.nother 
distinction: 

Then, the work that they h3ve done 
in geophysics also is very intel"'~ting. 
The Institute has the distinction of 
the members of its staff having 
participated in the discovery o~ five 
out of 12 known cosmic ray-produced 
isotopes used in geophysical investi-
gations. 

Thus, the preliminary grotmd hAil 
been covered. by the Tata Institute of 
Fundamental Research in Bomba:, 
which has done pi'oneer work both in 
physics and mathematics, that it has 
almost stolen a march over the Indian 
Institute of Science, which has becn 
carrying on in Mangalore in a quiet 
and unobtrusive way, founded by a 
dis!Jnguished plon,.,r man~- year.' 
ago. 

Last year, when the Canadian-
Indian reactor was inaugurated by 
the hon. Prime Minister, they had a 
very interesting symposium On nuc-
lear !power, and they invited dele-
«ates from the leading countries. They 
had discussions in a frank manner, 
and it is heartening to know what 
the United States delegate said. He 
said, to quote his exact words, "We 
have been much impressed with the 
intelligence and technical capability of 
the men and women in YOUr prog-
ramme." Here was a tribute paid to 
the men and women who have ben 
running our scientific institutions, and 
this was paid by the Commissioner of 
the United States Atomic Energy 
Commission, Dr. Robert E. Wilson. 

Now We have progressed a little 
further in the sense that this wl!ek 
or last week the United States invitE-d 
our scientists to study meteorological 
observations. That is again very im-
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portant. The work of our Atomic 
Commission important in one parti-
eular field, especially in the level of 
strontium 90 and caesium 137 ",h!ch 
showed a decreasing trend iast year. 
The decrease is due to the smaller 
de~ition of radio-activity from the 
stratosphere on grass and vegetation. 
This may be a small thing fmm the 
point of view of the layman, but is 
very important from our national 
point of view, becaUSe milk is our 
top-ranking product. Weare )1eglect-
ing the milk problem. In this, the 
land of Hindustan, with a majority of 
Hindus, the cow has been ~ompletely 
neglected. Wherever you may go, 
if you ask for a cup of pure mHk, 
you never get it. That we have con-
centrated On this aspect is also a dis-
tinctive contribution to our national 
welfare. 

The annual report is also a very in-
teresting document. We have a com-
prehensive. programme for achieving 
self-sufficiency in electronic and other 
instruments needed by Trombay as 
well as the country as a whole. We 
saw the exhibition of nuclear and 
atomic energy held in Delhi. We saw 
the number of delicate instruments 
they had manufactured. If we are 
Ilble to have self-sufficiency in electro-
nic equipment for the country as a 
whole bv producing those instruments 
for Trombay as well as for the entire 
whole country, then we would have 
done a great job not only in saving 
valuable foreign exchange but in train-
ing a large number of our technicians. 

In the concluding paragraph of the 
report, there are a few inte.t"esting lines 
about the peaceful uses of outer space 
and its increasing importance to the 
future. We have acC'Ompl;shed a good 
job in the peaceful uses of atomic 
energy. We had our scientists. Dr. 
Bhaba presided over the World Con-
ference on the peaceful uses of Atomic 
Energy. Now is the time when peo-
ple will haVe to venture out more. 
The Russians have done it; they have 
shown the way of going seventeen 
rounds within 5 hours; that is a very 
~rriflc achievement by which every-
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one has been thrilled. We shall have 
to harness our scientiSts to the outer 
space research, sooner or later. The 
Americans haVe invited Us to go over 
there in connection with the meteo-
rological stud;es. We may have also 
to utilise any such opportunity that 
the Russians may give Us in the matter 
of acquiring knowledge about outer 
space. 

There are one or two more points 
before I sit down. Rs. 75 crores have 
been demanded in the Third Plan for 
the Atomic Energy Commission for 
research and other work. This is not 
a very large sum. People may think 
that we are wasting some money here 
and there. If we consider the output 
and achie.vements that have been done 
in the last few years, they are some-
thing to be gratified with. Whatever 
be the achievements of our public 
sector projects, I humbly suggest that 
in these projects there should be a 
group of cost accountants SO that in a 
minute's notice they may be able to 
give any kind of figures and statistics 
which anybody wants. Our public 
sector is suffer;ng for WRnt of first-
rate. cost accou.~tants. We have en-
ormous factode, in the public sector 
and they have reallv suffered. We 
should have competent people so that 
they may give the correct figures 
when we get the returns. We have 
got about half a dozen factories in 
the public sector which are the pride 
of our country and of our industrial 
progress. 

We claim, rightly, that we are 
blessed with the la~gest and the rich-
est deposits of thorium in the whole 
world. That is inherent positive 
wealth for us from our Mother 
earth. I wou'd request that research 
should be done in the east coast and 
not merely on the ends of the west 
coast where thorium is found. We may 
find more quantities of this precious 
metal on the eastern coast also. Our 
scientists and investigators will have 
to make seareh all along our coasts. 
We have a very large coast on the. 
east and the west. Fortunately there 
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is sO much of this material under-
neath. We also find gold's worth in 
the human material; the fishermen 
boys who inhabit the coast are first 
class material but these boys have 
never been given a chance either in 
the Government or in the schools or 
colleges. This human talent is cry-
ing to be utilised. There is this rich 
material in the shape of this metal 
under the'r foot. We shall not for-
get to tap this human talent. There 
are plenty of young men and women 
on our sea coasts and most of these 
fishermen boys and girls have not 
even had the advantage of primary 
school education. 

There are one or two more point. 
before I sit down. We have the Tra-
vancore Minerals Ltd., in Travancore. 
It is doing valuable work. I have not 
been satisfied that that company is 
doing a full job. This company is 
producing ilmenite and in addition it 
will prodUCe titanium dioxide which 
wi'! be very useful fOr plastics, paints, 
ceramics, etc. It produces enough 
mater'al to satisfy local as well as 
foreign demands. If we are to have 
the maximum production of this mate-
rial out of this company, and if this 
company is to put out its products in 
the foreign markets SO that we can 
drive some foreign exchange for our 
national income and national deve-
lopment, then, it is time for us to see 
that the Atomic Energy Commission 
comes before Parliament and ask that 
the Government may subscribe enough 
shares to have control of this company. 

I shall now conclude, as the discus-
sion is perhaps to end at 6 O'clock, 
and other hon. Members are to speak, 
before the Prime Minister replies, I 
conclude. 

-Shri Barish Chandra Mathur (Pali): 
Mr. Deputy-Speaker, Sir, I stand with 
a pardonable sense of pr'de when I 
talk of this subject and the work of 
this organisation. Naturally our feel-
ings of deep gratitude and apprecia-
tion to the Chairman and his team of 
scientists go out fOr their marvellous 
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work which they have done in a brief 
span of time, when we cons:der the 
difficult nature of the work and the 
technolog'cal skill that it requires. It 
was just in 1954 when I think the 
first atomic energy power house of 
the size of about 1,500 megawatt&-
possibly a pilot project-was set up in 
the U.S.S.R. I happened '0 be there 
at that time and We were thrilled to 
know that that power station was go-
ing to be switched on. At that time, 
we could never have imagined that so 
soon this country would be able to 
make such a terrific advance as to 
plan today for a power house of a 
magnitude which we have got sanc-
tioned for the Third Plan. I have paid 
more than two visits to our reactor 
in Bombay, and when one goes there, 
one feels absolutely fascinated and 
thrilled to find that during this 
brief period, we have got together a 
large number of our local scientists 
working w'th devotion and enthusia-
sm. If I felt called upon to speak on 
this subject, it is because that I was 
a little pained to find that the Chair-
man of the Commission has off and 
on felt compelled to defend the deve-
lopment of atomic energy in this coun-
try. It is really unfortunate. AIl a 
matter of fact, his mind and the mind 
of his team should be completely 
freed from this idea, that there are 
certain people who cirticise the deve-
lopment of atomic energy, and that be 
has to be apologetic and be on h's 
defence for this particular purpose. 

I can quite appreciate the public 
criticism and I do not consider it to 
be a propaganda when the facts and 
figures are given out to say that the 
generation of steam power is much 
cheaper than that of atomic energy. 
There are th~ee factors which have 
been given out in this connect'on. 
The first is the capital cost of thermal 
stations. The second is the cost of 
generation. It has been stressed that 
the capital cost is too high, and so 
also the cost of generation does not 
compare favourably with the ordinary 
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.team power generation. I will not go 
into all the details. May work has 
been very much lightened by a very 
excellent speech made by my hon. 
friend Shri Naushir Bharucha who 
has given all the details. Let us 
candidly and clearly understand that 
at the present moment, it is quite clear 
that the generation of thermal power 
is cheap and that its cost of genera-
tion is also cheaper. But as he rightly 
pain ted out, in both respects, so far as 
nuclear power is concerned, both the 
Cost and the cost of generation is 
going down very considerably with 
the passage of time. But much more 
than that, apart from the very sig-
nificant point that has been made, it 
has never been the claim of the Atomic 
Energy Commission that it would be 
an economical proposition if yOU just 
PUt up a power station just near the 
coal fields. They have always very 
clearly stated that at longer distances, 
where coal has got to be transported 
for about a thousand miles, say, near 
about Bombay, Madras or Rajasthan, 
power generated by atomic power 
station would be cheaper. We have 
gOt all the facts before uS which 
clearly bear out this proposition. 

I would like in this connection to 
stress another point, which I think 
is of considerable importance. Apart 
from the fact that power at these 
distances will be cheaper, let us under-
stand our problem in the third Five 
Year Plan. Even at the end of the 
second Plan, We felt that there was 
almost a crisis of transport. Regard-
ing transport of iron and steel, cement, 
coal, etc., our transport development 
could not keep pace with the other 
industrial and agricultural develop-
ment and we will require considerably 
much more funds during the third 
Plan. 

We haVe made it abundantly clear 
on the ftoor of this House that our 
transport is lagging behind and will 
nOt be able to cater to the demands 
of industral expansion and agrlcul-
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tural development. It this crisis is to 
be resolved, generation through 
nuclear energy comes in almost as a 
boon to us. This transport crisis is 
affecting us in another way. We are 
now wanting to transport coal. Even 
the railways which are transporting 
coal have always made out a case that 
the competition between road trans-
port ~d railways is not fair, because 
the raIlways are transporting coal at 
a subsidised rate. Though it is not 
below the cost price, it is almost at 
a subsidised rate. That is why we 
have felt compelled to bring about 
certain co-ordination and damp the 
development of road transport simply 
because of transport of coal by rail-
ways. Even then we have not been 
able to solve the problem and we have 
felt comt>elled to resort to transport 
of coal by coastal routes. which is 
costlier than transport through the 
railways. So, we have levied a case, 
so that the cost of production and the 
cost of coal everywhere goes up. It 
is very fair that a cess has been levied 
but what is the result of levying this 
cess? It adds to the cost of produc-
tion every field. It is very vital that 
the cost of production mUSt be brought 
down if we are to make a success of 
of our third Plan. 

It we are to improve our exports, 
we must see that the cost of produc-
tion goes down very much. If the 
cost of production is to go down very 
much, we have got to pay specia! 
attention to this matter. Therefore, 
even on these absolutely material con-
siderations of commerCe and economy 
I submit that the development of 
nuclear power is a must for this 
country. It must be made absolute-
ly clearly to those people who are 
working for Us heart and soul-their 
mind should be kept completely free-
that they should go ahead and that 
should not bother about the criticism 
that is made. It is for the Parliament 
and far the Prime Minister to meet 
that criticism. We know the facts. 
It is always good to have that criti-
cism and to have the facts from them. 
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But they must be given massive sup-
port in this matter both trom the Par-
liament and from the Minister in 
charge. 

I feel, Mr. DepU1y-Speokel', that 
this AtoInic Energy Commission would 
never have tnade this progress had 
this department not been under the 
direct control of the Prime Minister. 
But for his personal interest and the 
massive support which he has been 
giving to this department, it would 
never have been possible for it to 
make this progress; it would have 
collasped under criticism from the 
various quarters and it would have 
beeD very difficult for any Minister 
to have defended it. 

Now, in this age of science and 
technology, I cannot even conceive 
how we can think of not giving the 
most appropriate encouragement to 
the development of this particular 
section of science and technology. How 
can we do without it? In this advanc-
ing age of science and technology I 
think our fullest support must go to it. 
We cannot count rupees, annas, pies 
in such matters. Development has got 
to take place. We do not know what 
is in store for us in the future. Every 
day we are making researches and so 
many discoveries, and we do not know 
what are the potentialities. Can we 
wait till all the parts of all the other 
coutries have tnade technological 
advancement and after they come to 
the conclusion that atomic energy is 
really useful we can make a beginning 
after ten years? That is not at aI! a 
practical proposition. The country 
must understand the whole develop-
ment in the proper perspective, that 
it is a necessity not only from the 
commercial point of view but also 
from the view point that we are ~ 
an age of technology. 

A word was said, Mr. Deputy-Spea-
ker, about the tenns and conditions 
of the service of the scientists. I wish 
to avail of this opprotunity to stress 
8 point which I have been hammerm. 
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whenever I have been able to get an 
opportunity. I feel that it is not at 
all a question when we should be tin-
kering with this problem. Let us flO 
to the root of the problem. What 18 
the root of the problem? Whether it is 
a Communist country or a democratic 
country, is it not a fact that the scien-
tists and the engineers get a much 
better salary than the administrators? 
No progressive country can afford to 
do anything other than this that they 
must pay a much better salary to then" 
scientists and to their engineers and 
teachers. 

Sir, I have made a little study of 
this subj ect. It is not necessary for me 
here to give the pay structure obtain-
ing in the various countries. But the 
basic question is whether we want to 
attract the first-class men to science 
and technology or we want to attract 
the first-class men to administra-
tion. I do not for a moment suggest 
that administration as such has no 
importance. The administrators have 
their importance. But it in a progres-
siVe country, in the matter of advance 
and development we come to this con-
clusion that we want to attract first-
class men to science and technology, 
then we must concede that the terms 
and conditions of service of the scien-
tists and engineers must be better 
than those of the administrators. It 
you do not do that, whatever rise in 
salaries you might give, it their sala-
ries are a shade lower than the 
salaries of the administrators, defi-
nitely we are not recognising the 
fundamental thing and the natural 
result of that would be, even it the 
salary of the engineers is raised to 
Rs. 3000 and the salary of the adminis-
trator remains at Rs. 4000, the position 
will remain the same, that all first-
class men will be attracted that side 
and only second class men will be 
attracted to science and technology. 
It is not as it the pull of research 
and the desire for scientific 
knowledge will not attract a large 
number of people to that field. There 
will be many people who will be 
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attracted to that study. That is correct 
But it becomes necessuily the duty 
of the Government to discharge their 
responsibility in this matter by mak-
ing conditions which are obtaining in 
almost every developing country 
which has not got the vestige 
of colonialism, where law and order 
and the collection of revenue are the 
prime considerations, a country which 
is progressive and developing should 
create the right sort of atmosphere 
for this purpose. 

Mr. Deputy-Speaker: Is that all? 
8hri Barish Chandra Mathur: I will 

finish in a minute. 
It is very good to have a number 

of good scientists working in Trombay 
and the other centres to be establish-
ed. But I think it is very necessary 
that there is general educati'On in the 
country, starting right from the secon-
dary education. The boys that go 
there must be completely re-oriented, 
and the re-orientation must be to 
give them a scientific approach," 
scientific bias so that students from 
the very beginning have certain in-
clina tions and they start thinking of 
it. We must have simple articles and 
simple literature made available to 
our people, telling them what science 
and technology mean and what their 
achievements are. We should do such 
an amount of work there at that level 
that our young men and boys feel 
attracted to that and they develop a 
different mental outlook from what 
they are developing today so that they 
may not feel drawn by a clerical job 
here or there. The Atomic Energy 
Commission owes it to the country and 
to the people to make such simple 
literature available to the people. 

As I said at the outset, I do not 
mind any criticism. But there should 
be better understanding at least bet-
ween two Government departments. 
The Atomic Energy Commission and 
the Central Water and Power Com-
mission are colleagues, as a matter of 
fact, and they are working In a parti-
cular branch. So, they must under-
stand each other better. As they are 
departments of the same Government, 
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they must work in harmony, one sup-
plementing the other, instead of 
creating controversies. Something 
must be done to bring them together 
and to create understanding between 
the two. 

Mr. Deputy-Speaker: The hon. 
Prime Minister. 

8hri KOdiy8U 
Sch. Casles): I 
minutes. 

(Quilon-Reserved-
want only two 

Mr. Deputy-Speaker: I am sorry. I 
have already called the Prime Minis-
ter. 

The Prime Minister IUld Minister 
of External Affairs (Shri Jawaharlal 
Nehru): Mr. Deputy-Speaker, Sir, I 
feel somewhat embarassed in speak-
ing on this subject and on this occa-
sion. Normally, )members of this 
House speaking on behalf of the 
Government have to meet critiCisms, 
sometimes strong criticisms, of the 
policy adopted. But here I have been 
sitting and listening, not to the criti-
cisms but to the bouquets being 
showered upon the Atomic Energy 
Department. My name is sometimes 
included in it, as the last speaker 
did. But every member of the 
House knows that I am very much a 
lay man except for a feeling that 
science is important, science is 
a governing feature in the march of 
the world and Atomic Energy Com-
mission is a department of the Gov-
ernment which has to pJay an im-
portant part and, therefore, it should 
be encouraged; that is the only part I 
play. Therefore, I can, with due 
modesty, accept these bouquets, be-
cause they are meant for others real-
ly, who have been working. I would 
like to join in them. 

One thing which was just referred 
to is even more basic, if I may say so. 
The basic question is the importance 
of science and scientific outlook. You 
may call it the modern outlook, if 
you like because the world today 
doe~ dep~nd so much on science and 
technology that without understand-
ing them you do not understand the 
modem world. So I entirely agree 
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that from the earlier stages,_. not 
merely from the secondary school 
stage but to some extent from the 
primary school stage, an element 
Of scientific practice, laboratory 
work or whatever it is, should 
come in so as to affect the 
thinking of the boy or the girl. As 
he or She grows up naturally more 
and more of this should come in. I 
have no doubt about it because as 
I look at the problem of India today 
there are so many aspects. The Third 
Plan runs mto 770 and odd pages and 
deals with just the broad skeleton of 
the so many aspects. Yet, the basic as-
pect is to pull out India-by India I 
mean not the hon. Members sitting 
here but the hundreds of millions of 
people working in the fields etc.~ut 
Of the ruts of old practice and think-
ing-it is no fault of theirs; of course, 
no opportunity has been given to 
them-and make them think on 
modern lines; make the fanner func-
tion with new implements with new 
ploughs etc. and thereby 'functioning 
through them think in new terms. 
That is a general observation with 
which I, therefore, entirely agree. 

We might say that one way of 
looking at the history of the world is 
to consider the sources of power that 
have been available to humanity from 
time to time. Another thing is the 
tools human beings have used. They 
are the tests of the growth of the 
world and they are connected really. 

"rhe principal source of power in 
India-I do not know-was cow-
dung. It was a source of power which 
cost so little and yet people have 
calculated that more power is de-
rived from the use of cowdung than 
by your big schemes. That itself in-
dicates the low stage of our economic 
or industrial growth. Power is a 
symbOl of growth, as also tools. We 
have had steam power. We have had 
electric power. Now We arrive at the 
stage of atomic power in its various 
pbases. It is of the highest import-
ance that a country or a community 
understands the new power, whatever 
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it may be, and indeed tries to go 
beyond it. Therefore purely from the 
point of view of keeping pace with 
the modern world-not only keepini 
pace with it but trying to be in the 
front of it-it is of the highest im-
portance that we should understand 
and develop atomic energy In this 
country. 

There has been some reference here 
to criticism. That criticism, I can 
only say, must be based on a basic 
misunderstanding of the position and 
of this new world opening out with 
new types of power and all that 
which leads to space travel etc. Let 
Us take industrial development. Peo-
ple imagine that industrial develop-
ment is getting a machine, putting 
it there and getting a person trained 
to work the machine. That is, of 
course, one aspect of it. But the es-
sential aspect is not that. The es-
sential aspeCt is getting the mind of 
the person there tuned to the machine 
age. Anybody can work a machine in 
a routine way, a simple machine. 
But it does make a di1ference if his 
mind is tuned to it. Then he works 
in a difterent way, he makes pr0-
gress and he makes new machines 
and all that. And so also those p!!D-
pIe, not many but some, who criticise, 
who seem to think that atomic 
energy is not so important as all that, 
do so, I think, because they have 
failed to understand what the modena 
world is, where we are goin, to, how 
we are going to reach there; and so 
they pick out some odd things and 
criticise them. 

So the first proposition I would like 
to remind the House about-it is not 
really necessary, because other Mem-
bers have said so too-is the vital 
importance of our developing that 
complex of things which is called 
nuclear energy, atomic energy, call it 
what you like. But it is a complex 
thing, it is not a simple thing, it is 
a highly COmPlicated thing. based, as 
most sciences of a high order are, on 
mathematics of an extraordinarily 
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complicated kind. We have to deve-
lop that. That is quite essential. 

In developing it, it is not a question 
of theory, reading books; it is a 
business of doing the thing and learn-
ing from it. The whole world is 
learning frOm p!"actice, not merely 
from books, although books are 
written and read Therefore we 
have to do it.' • 

We have succeeded in this matter 
to the extent we have, and that is 
very creditable. Because, we have 
been doing the job, -not merely read-
ing about it, not merely gettina 
somebody, whether he is an American 
iii" a Gennan or a Frenchman or a 
Russian or a Britisher to do it for us 
and we just copy it. That is not good 
enough. We have done the job our-
selves, having learnt it no doubt. Even 
now there are hundreds of our young 
atomic scientists spread OUt in other 
countries, learning the latest types of 
work and coming back and doing it. 

So the first thing is this great im-
portance, first of all of science gene-
rally and secondly, as we are dealing 
with it, of nuclear science the practi-
cal side. I say so ~ause some 
people, even in our universities, ima-
gine certain things, and they want to 
have a Chair in Nuclear Science, 
Nuclear Physics. Very good; I should 
like all our universities to have it. 
But they have not the wherewithal. 
They may have a bright person to 
train in nuclear science. They pro-
bably have not got the equipment, 
proper equipment for it. They might 
have got some simple things. The re-
sult is that they cannot do much 
work, effective work. 

This high type of work requires 
team work, requires a number of the 
highest type of trained persons, and 
that is team work. If Trombay is 
succeeding, it is because we have a 
very large collection of people, young 
scientists, who are doing team work. 
There are ab'Out two to three thous-
and there-I forget the number~d 

of Atomic EneT9!I 
everywhere. Not that We are going to 
have 'lin atomic bomb or a hydrogen 
bomb. But if the atomic bomb or the 
hydrogen bomb came into existence, 
it was due to hundreds and thous-
ands of scientists being put together, 
almost in a detention camp, in the 
United States of the time and made 
to work night and day ~ver it to-
gether. It was due to team work. 
Naturally, a team has to have a 
leader, has to have bright heads. And 
the brightest head in the world to-
day cannot achieve these things un-
less they have a large team. So we 
have to do that. 

A few persons talk about the actu-
al direct atomic work which is being 
carried On in various fields, at Tram-
bay or elsewaere. But some criticism 
is ralsed chiefly in regard to the ato-
mic power stations. It has been dealt 
with already by hon. Members who 
have spoken, specially by Shri 
Naushir Bharucha, and 1 do not want 
to repeat it. But I would just like to 
point out again that there are two 
aspects of it, possibly more than two, 
but at least two about the atomic 
powwer station. 

One important aspect is not econo-
mics. We have got to do it, to 
know how to do it, to be able to 
do it. When we want to do it in a big 
way, we must have that practice. We 
must have that know-how; we must 
train our people to do it. There are 
bright people who can easily be train-
ed. In fact we have trained enough 
men to begin doing it. It is highly im-
portant that we must do that SO as not 
to let the future slip from us. We must 
prepare for the future today. To 
what extent we should do it, now or 
later, depends on other factors. Let 
us ny, it is not an economic proposi-
tion at all today. 1 say, even so, we 
have to do it for tombrrow or the day 
after. 

If it is a proposition of starting a 
number of power stations suddenly or 
more or less at the same time, then, 
We have to consider other factors, 
the costs involved, the economics of 
it, how does it compare with other 
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forms of producing power and so OD. 
The first point is, it must be remem-
bered that it has to be done what-
ever the cost. You may do it 111 a 
small way because we cannot allow 
this moment to slip from our hands, 
because it takes four or five years. It 
we have a power station at Tarapur, 
with the best will in the world, it 
will take five years to function pro-
perly. If we have another, it will take 
another four or five years. Unless we 
get going now, we miss the chance 
and we cannot catch up again. 

Then, we come to the economics of 
it. There are various arguments and 
vadous approaches. Shri Naushir 
Bharucha dealt with some of these 
matters. There too, there are two or 
three considerations. One is the pre-
sent position: what the economics are 
today. The second is the position in a 
particular country. For instance, the 
position in the United States may be 
quite di1ferent from that in China or 
India. The United States has got 
cheap power. The economics of power 
in the United States may be quite 
di1ferent from the economics of power 
in India as it is. Again, the economics 
of power in the. Jharia area are 
different from the Rajasthan area 
where they have to pay for coal 
transport, Ilr the Bombay area. 
All these aspects come together. 
In circumstances where coal 
is easily available, naturally that 
would give an advantage to steam or 
thermal power. In areas where coal 
is far off, the advantage may shift 
to production of atomic power. Third-
iy, as was also pointed out, the tend-
ency is for atomic installations to 
become cheaper. It is a normal ten-
dency and probably in the course of 
years, it will be much cheaper. 
Fourthly, I would say, ~uite apart 
from the question of conflict between 
conventional waYs of producing power 
and atomic ways, we, in India, lack 
power so much that every way has to 
be employed to get it. According to 
some people,-I do not know how far 
it is true-iJ" 'lo~ future,-Doi too dim 
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and distant future-we may run short 
of Ilur conventional ways of produc-
ing power or not have enough of it 
and, therefore, We have to prepare for 
that time too. All these reasons lead 
us to the conclusion that we should 
begin in a fair way, not in an exagge-
rated way, with power stations. 

I do not wish to burden the House 
with figures of how much coal tran-
sport costs if you take coal to Bombay 
or what di1ference it makes and tlte 
fact that it is going by sea at a more 
or less subsidised rate. All that has 
to be kept in mind if you compare 
two things. Even at present it is chea-
per. For all the figures I have, it is 
cheaper to have atomic power stations 
in some parts of India, and it may be 
still more cheap later. This criticism 
raised against atomic power stations 
seems to be based on complete mis-
understanding or whatever it may be. 
It does not fit in with the facts of the 
case, with the circumstances of the 
situation in India, for .today and for 
the future. And we cannllt do as we 
did in the past. There is one thing 
that we cannot afford to do today in 
India, and that is not to prepare for 
the future. We became a backward na-
tion; other countries went ahead with 
steam, electric power and all that, and 
we stuck on to some old methods of 
thinking and action in agriculture and 
industry and everything; we became 
backward in the past. We cannot afford 
that now. We have not onlY to catch 
up but to catch hold of the future and 
prepare for it. 

There were a number of other mat-
ters that were mentioned. Some hon. 
Members, I think, Shri D. C. Sharma, 
suggested that we should try to pro-
duce a white paper on this subject of 
costs. Well we shall give thought to it 
and we shall try to do so. 

There was some reference, I think, 
to electronic equipment. Electl"onic 
equipment is being produced at Trom-
bay in variety and in quantity, and no 
doubt this will ~ease. 
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At the present moment, the idea is 

to have a power station at Tarapur. 
That is decided. And we have arrived 
at a stage when tenders have been 
called, and they will be coming in 
presently. The next stage envisaged is 
an electrO c power station somewhere 
in this area, namely the UP-RaJ as-
than-Punjab-Delhi area, somewhere 
here, at whichever may be the right 
place, to supplv all the:e areas. The 
first is definite: The second is more or 
less decided, not the details, but the 
broad idea has been accepted. The rest 
are still in the thinking stage. But, it 
is proposed to have a small station, I 
think, probably, in co-operation with 
Canada, a small one for some experi-
mental or other purposes, and then, of 
course, any number in the minds of 
our people. And a Committee has been 
appointed, a high-powered committee, 
to select sites. The 6:rst work that they 
have to do is to select the 
site for this UP-Rajasthan-Punjab-
Delhi area whichever is con-
venient. ·As far as I remember, the 
chairman of that committee is Mr. 
Hayath, and there are many other 
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people from the Atomic Energy 
Department in that. Those people 
will not only choose this, but 
provisionaliy at least have some idea 
of the other places where this might 
be started; we want one for the south 
and one for other places too; but that 
is really for the future. So, we can-
not think of them practically in the. 
senSe of doing much .now or in the 
very near future. 

It might interest the House if I tell 
them how generally our expenditure 
On scien tific research and, especIally, 
atomic energy h9.s been proceeding. I 
am quoting from the fat volume 
ThiTd Five Veer Plan, At page 819 
these are the figures th'it have been 
given. Two sets of figure·, h~ve been 
gIven, the Seco:1d Plan figurc; and the 
Third Plan figures The figm'cs have 
been given for the Council of Scien-
tific and Industrial Research and vari-
ous things und ,r the Ministry of 
Scientific Research and Cultural 
Affairs, various things meaning scien-
ffic instituti'ons. The figur~s :lre as 
follows: 

(R •. crort ) 

estimated expenditure Third Plan 

Counell of Scientific and Industrial Research 2.0.00 35·00 
. Department of Atomic Energy 1.7·00 35·00 

(T,lis does not include the pJwcr station or stations; that is separate) 
Agricultural Research 
Mc.dical Research 
ltesear. h un:!er other 

Centnl MInistries (oth., than Defer.ce) 

Defence figures are not given in 
this because the Plan does not go into 
Defence. . 

I have not got the figures here, but 
it is well known that defence science 
has made very great and very subs-
tantial progress and is going ahead at 
a fairly fast pac.e. So from the point 
of view of scientific progress, t.his is 
very welcome. 

I have spoken about the Tarapore 
Station. I mie:ht mention that it is our 
intenti'on to throw open Tarapore for 
the training of foreign scientists also, 

'3.80 26 40 
2.1.0 3 50 

900 30 89 

approved by the Government of India 
naturally, specially from underdeve-
loped countries. In fact, in this bit 
Canada-India Reactor, this was one 
of the understandings between Canada 
and us. Article 2 of the agreement 
between Canada and India reads: 

"The Government of India will 
make the facilities of the Reactor 
available to scientists approved 
by the Government of India from 
other countries inclu~g Colombo 
Plan countries, in South and 

South-East Asia". 
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This is because we realise that it is 
our duty to affort these opportuni-
ties to other countries. Not many 
countries yet have these faciliLies. 
Some European countries have them 
and at present at least, there is 
hardly any Asian coun.ry which can 
afford the facilities that we offer them. 
Therefore, we think it an obliga-
tion to other countries to give them 
this training here. 

There were some points raised, Shri 
D. C. Sharma said somethinl to the 
effect that we are weak in metallurgy. 
That is not true about the Atomic 
Energy Department. Our making 
fuel elements is a sign that our 
metallurgy is good. There are only 
about half a dozen nations who can 
do this and we are among them. 

Mention was also made about the 
use of atomic energy in medicine. 
Of course, it should be increased. 
This is beinl( done on a fairly laree 
and ever-increasing scale, and we are 
considering some proposals fOr a fur-
ther increase in tniS. 

I think Shri Joach'm Alva said 
something about monozite deposits. 

Shrl Narasimhan (Krishnagiri): 
Deposits on the east coast. 

Shri lawaharlal Nehru: To be cor-
rect, it is east, n'ot east coast. In 
fact, the biggest deposits are in Bihar, 
which may broadly be called east but 
is not the east coast. Anyhow, these 
Bihar deposits round about the Ranchi 
plateau are very considerable and are 
probably larger than the big deposits 
iJ:a the Kerala coast. 

I think Shri Joachim Alva also said 
something about producing titaniwn 
dioxide from ilmenite. There is no 
difficulty about doing this, and some 
pTivate parties are putting up some 
such plant. The demand for ilmenite 
for this in the Indian market is a very 
small fraction o.f what is required 
abroad. 

The hon. Member opposite said 
something about pay scales. I am 
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told that pay scales in accordance with 
the Pay Commission's recommenda-
tions will be fixed fairly soon and 
given retrospective effect from the 1st 
July 1959, that is, from two years ago. 
In addition, there are special pay 
scales on which the Pay Commission 
made no recommendation, and it is on 
account 01 these that delay has taken 
place in fixing these other scales, but 
this fixation will be retrospective and 
our scientists will certainly be as well 
off as but probably much better than 
the others who are more or less on 
these scales. 

18 hrs. 

I should like to offer my gratitude 
to the House, to hon. Members, who 
have not only today but all along 
given so much attention and undel· 
standing sympathy to this work of the 
Atomic Energy Department, because 
of which We have been able to pro-
ceed with thrs confidence that the 
Lok Sabha and Parliament are behind 
them. And that is one major reason 
for the progress we have made. 

Shri Braj Raj Singh: May I put a 
question? By what time will the 
location of the second plant in the 
Rajasthan-U.P.-Punjab-Delhi area be 
decided by the committee whicb ill 
going into this? 

Shri lawaharlal Nehru: I really 
cannot say. A committee for selection 
of the site has been appointed. It 
will take some time. We cannot 
expect a quick answer. 

Mr. Deputy-Speaker: I do not 
think Shri Sharma has to say any-
thing now. 

Shrl D. C. Sharma: Two minutes, 
Sir. 

There is only one problem which 
worries me when I think of th's 
Atomic Energy Department, and it i:s 
this. Our Bhakra-Nangal dam has 
become a Part ot our national 
heritage, our Durgapur steel works 
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are a part of our national indus-
trial wealth. Similarly, I want our 
reactors, the Canada-India reactor 
~ others, to become a part of 
thi!' thinking of the people not 
only in the Lok Sabha but also 
outside. It is a pity that they have 
not been so much thought of as they 
should be. Of course, if we have 
given b6uquets to the Prime Minister 
and to the genUemen who work in the 
Atomic Energy Commission it is 
because they deserve them. I thank 
all of them. All the persons connec-
ted with the Commission have been 
working in a spirit of dedication, and 
I am very happy that they are going 
to have their pay scales revised. That 
is very good, but in spite Of that I 
think that the pay is not the only 
consideration with them but it is the 
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spirit in which they work, the spirit 
that they should advance India on the 
road to scientific achievement, and I 
wish each one of them well. 

Mr. Deput7-Speaker: The question 
is: 

"That this House takes note 
of the Report of the Department 
of Atomic Energy for 1960-61, laid 
on the Table of the House on the 
7th August, 1961." 

The motion was adopted. 

18.03 bra. 

The Lok Sabha then ad;oumed till 
Eleven of the Clock on Mondall 
August 21, 1961 Sravana 30, 1883 
(Saka). 




