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It gives me great pleasure to welcome you all here on the occasion
of the opening of the Second bonferemc:. on MNiclsar Electrenics to be
organised by the International itomic Encrgy igency. We are very fortunate
in having with us today Mr isoka Mehta, Deputy Chairman of thc Planning
Commission, who has kindly agrsed to inamgurate this Conforence, and I
would like to exXpress to him our very sincore thanks for the trouble he
has taken to bc present with us on this occesion. This is a recognition
of the importance he attaches to electronics in the industrial development
of our country and the rdle that we may oxpect it to pley in tho futurc.

I would also like to oxtend a warm welcome to the riprosenbatives of the
Internationel 4itomic Energy igency, who have boun rosponsible for the
organisation of this Conference, end in porticular Dr Kube, who reprosents
the Director General of the figency on this occasion. We warmly woelcwme
the distinguishod perticipents from cbroad, os well s from all over Indic,
who have come to participute in this Confircncc.

2e The percursor to this scrivs of cinfercncss on Mucleer Elsctrinics,
was the "Collogue internationael sur 1! cloctronique muclcaire® organized
by the Socicte Froncaise doz Radiv=cluctricisns in Faris in prtbm-bvr 1956,
The importance of the results gchicved ot this “lquue resulted in the
International itomie Ene <rgy ageney porticipating in thoe publication of

the proceedings of the confercnce and sunpurtmg its circulatiine. ds 2
follow up of this confurunee the first conforence on Miclocar Electronics
wes held in Belgrade from 15th May to 20th May 1961, At both these
confercneces subjects such as the design and development of miclear
detectors in all ficlds and the physics of fest clectronies were discussed.
The present conferencs will devote cpeeiol attention to problems of neutron
flux measurements, recctor safoty and data processing.

3 I would now like to discuss bricfly the importance of mueleer
clectrom.cs 1n the c:untext Jf utomc energy de,vblo;mcnts. Nuclea_r
application of blbctr mica tJ mwt tho nccds, 1n1t1ﬂlly of *mclmr
research, and later of the cntirc atomic industry. It is now well
recognlscd thot without o full~fledged programme for the design end
development of muclcar clectronic equipment, no country can cmberk 5n any
meaningful ebtomic cnergy programme. Thus, ir:ony developing country, which
does not .glreedy heavc an organised eloctronics industry, a sclf=-rellent
atomic cnergy programme will nccessitate not only the indigenous development
of nuclear electronic instruments, but zlso organised work on oSther aspocts
of electronics such as computors, process instruments and contgol sy’stcms;
It may be useful at this stag;c to bricfly review our own expericnces in the
ficld of nuclogr eleetronics in the Trombay Bsteblishment.

4. The electronics industry is still in its infancy today, and cxcept
for the rodio receiver industry, which hes teken rovt, end = couple of
plants producing some elcctronic cquipnent for commnication snd defence,
there is hardly eny production of professional equipment in the country.
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The Atomic Energy Commission therefore recognised abt the very beginning,

as far back as in the late 40's, that it would either have to depend
wholly on imported electroric equipment for its activity, or to take

steps to establish powerful resdarch and development groups in

electronics to make the electronic equipment it nesded. The work first
started in a modest way by developing Geiger counters needed for the
geological survey of atomic minerals.. From therc we passcd on 4o the
making of power supplics, amplificrs and other standard equipment requircd
in atomic cnergy work. Sincc then the effort of th: Atomic Energy
Commission in the field of elcctronics has grown with over increasing
momerntum till today we have the strongust orgerdsation in the country for
research and development in'cluctronics and arc now moving tu the stage

of setting up an clectromics factory outside Trombay for the full scele
production of tho full range of elcctronic squipment necded for atomic
energy worke Today the Electronics Group of the Atomic Energy Esteblishment
employs a staff of over 1,150 porsons of whom over 300 arc scientists and
engineers and over 700 touchnicel steff. In addition, there arc smeller sut
powerful clectronics groups in other Divisions of thu Tromboy Hsteblishment,
in the Tata Institute of Fundamcenicl Pesearch, in tho Physical Rescarch
Laboretory, #Ahmedabad, and in our spacc progremme. When it wes docided

in 1955 to design and build a raactor of the swimming pool type, the
Electrcnics Division was asked to design and build the control systen for
ite It is of intorest to reccall that the control system for Apsars, the
first reactor in fsia, was built in =« temporary hutment aoboult a hundrod
yards from where we arc meeting today, which we inhorited on this site with
a number of other temporary buildings built during the War. T em glad to
say that from the first day on which the reactor fpsara went into opsration
in Mugust 1956 its control system functioned without’ ziving eny trouble,
and it contimued to opcrate until 1960 when the reactor was shut down for
roverhaul. At that time we took the opportunity to redesign some of the
control system, and a comparison of sdmc of the more compact and clogant
parts of the control rod drives of the present system with the larger
parts of the first system will show the progress that was made in the
intervening period. In 1964 the Elcctrcnics Production Divisicn produced
neerly 2,000 different instruments of 30 different types valued at Bs. 4
million (Rs. 40 lskhs). The renge of instruments included radiation survey
meters, -scalers and power supplics, amplificrs of varicus types, single
and multi=channel enalysers and complete nuclecer spectrometer systems.

A1 the designs for the various instruments were developed in the
laboratories of the Trombay Esteblishment and 2very achicvement in the
field of electronics has been accomplished without obtaining any know-how
whatsoever through foreipn ¢ollaboration. 4&s few components of the
specifications neccssery for nuclear epplications were being produced in
the country, the fabrication of thesc instruments nccessitated the import
of compdnents to the value of ncarly s, 048 million (Rs. 8 lokhs), bubt e

a result instryments werc produced, which if imported, would have cost
nearly Rs. 5 million (R, 50 lekhs) in foreign uxchanges Thus, the overall
foreign exchange saving cg o result of this singlc opcration was ncarly

Bse 4 million (Rs. 40 lakhs). In order to minimisc cven this dependence

on foreign components, the development of indigendus clectronic

* components, such as precision high stobility resistors, zener divdes, .
silicon rectifiers, low frequency germaniem tronsistors, germarien powor
transistors, thermo-electric coolers, mctal film resistors, multiturn poton=
tiometers and components for scrvo instruments has elriady been successfully
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undertaken in the Trombay Bstablishment . T};:gg gomz_)on?gsw}exagiebizr;
i i ilot plan asis 1
bricated in sizeable numbers "n a pilo .
J;g the ‘process of producing them on a commercial scale for the camtry
as a whole. o

5 In pafailel with the activities I have deseribed sbove, a Rsactor

ivisi i oni . This Division was
¢l Division started functioning in the year 1?53. 1
gzgtf);lsible for the sudcessful design and fabrication of the antire control
system for Apsara, as I have already mentioned. At the time this was

accomplished the know-how on reactor, control systems available all over
the world was rather limited, This Division has.grown in strength. It
successfully completed the installation and operation of -the control systen
of the LO MW CIR. It has also been responsible for the successful design
ard fabrication of the control systems for the reactor Zerlina, and the
Plutonium Plant. It now holds two contracts for power reactor instrumen—
tation, one worth Rs.l million (Rs, 10 lakhs) for India's first power reactor
at Tarapur and the other worthrs.5 gdllion” (Rs.50 lakhs) for the second
power reactor at Rajastlan. On the basis of an expansion programme envi-—
saged for this group it is expested that it will be capabli: of handling the
entire fabrication of control systems for the power reactors that are to
come up in future - at the rate of one reactor per year from the ycar 1968.
This group has also done enough work to be s2ble to mzke significant contri-
butions to the technology of control systoms.

6 The development, desin =l fabrication of &ectric computers is
another phase of activity on vhich the Trorbsy Establishmont has embarked
recently. A medium speel digital dectronic computer was designed and
built by the Compubter Group at the Tata Institut e of Pundamamtal Rescarch
and was on two-shift operatirn till we acquired the much more powerful

CDC 3600 system. The Computer Group here will continue its work in design—
ing new computers in line with devecloprents abrcad, and in developing
computer technology, and together with the Electronics Group of the Trombay
Bstablishment some of these computers will be produced in eonsiderable
numbers to serve the needs of th¢ country as a whole,

Te It was with this backgrcund of the importance of clectrenics and a
first~hand knowledge of what-ean-be-mccomplished in this fic¢ld in the country,
that the Atomic Energy €ommission recommended to Government soon aftar the

' Chinese attack that an Electrcnics Conmittes be set up to survey the ncels
of the country in electronic comprnents md equipnent anil to recommend
measures for the plannel developmat of electronics, so that the country as
a vhole may become selfwsufficient in this field in the shortest possible
time and’'in the most economical mnner. The Electronics Committec, of which
I have the honour t¢ be Chairmen, was appointed by a Government Resoluticn
in August 1963, md has since then submitted twentyone reports covering
various areas in the entire field of electronics. The final report of the
Committee will be submitted before the end of this year, Our country came
to recognise rather belatedly in 1963 that electronics is not just something
for the entertainment industry, but one of the most vital and essential braches
of modern technology. It is, I am sure, in recosnition of this that Mr 4scka
Mehta has gene to the trouble of coming to Bombay to inaugurate this €onference.
The Electronics Committee has estimated that elsctronic equipment worth some
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Rs.16 billicn (Rs.160C crores) will be needed in Indiz in the next ten
years, but that to produce this the necessary investment is only about
Rsl.7 billion (Rs, 170 crores) of which a little less than half wuld

have to be invested in the Fourth Five Year Plan and a little.more than
half in the Fifth Five Year Plan. Mr isoka Mehta, who, as the Deputy
Chairman of the Planning Commission, has tc deal with plans f Rs.200
billion (Rs.20,000 crores) ard more, will recognise that this is 2 modast
investment for such a vital industry. It is morecver an industry in
which the value of the annual product may be as high as twice the capital
investment, s that it is a high retum industry, a fact which must als»
weigh with him in developing the Plan. Finally, it is an industry with

a very high employment potential, the capital investment rer skilled man
employed bdng about R 5,000 while the corresponding investmmnt in the
steel indwstry is as high as Rs.150,0C0-per na. employed. We exvect that
in ten years! time no less than some 370,000 persans will he engloyel in
the' electronics industry in India, most of whom will be skilled werkers,
scientists and engineers. I have nc doubt that the Trombay Establishmant
and our laboratories in the space rescarch programme will continne t-
spearhead developments in electronics in this country.

8. It is therefore only appropriate that the International Atoric
Energy Agency should have decided t hold its Second International
Confererc e on Nuclear Electronics in Bombay. As you may be aware, the
Agency has already arranged seoveral confercnces anl symposia in Bombay
with the cooperation of the Departmmt cof Atomic Energy, md I =m sure
that this cooperation will grow in proportion to the activities 5f b.th
these organisations,
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