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|
|
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This study examines thc facilities at the Bhabha Atomic Rmrch
Center near Bombay, the organizational structure and key pcrsonnel of the
Center, and the research being conducted there. The pnrposc is to attempt to
identify the facilities in which the Indians dcveloped and fabricated the
components for the May 1974 nuclear device and the sc:cnnsts at thc Center
who were involved in the test.
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« Some of the scientists
directly iavolved in the 1974

Kevy Judgments

research reactors, were bullt without foreign assistance.

+ The bulk of the nuclear research carried out at BARC has dxrect'
peaceful apphmuons. and some of the

e The Bhabha Atomic Reszarch Center (BARC) on Trombay Island
naxrBombay is lndxa s largest nuclear rescarch mstallsuon :
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- The Bhab‘*a Atomxc Rmrch Center (BARC) near Bombay is lndna s
r_research and development. It has [%opemm i
research reactors. and a ﬁfth—dmgnated the R-S—:s under construction. e
Thc R-S5, like the CIRUS mctor obtamed from Canada m the _late 1950s,

uranium metal and uramum oxide i into reactor fuel. A labora.ory at BARC
-is devclomng. and is capable of fabncatmg, mixed (plutonium-uranium) oxide -
fuel pins for a fast breeder test reactor at a research center being constructed
at Kalpakkam. ., - "!irv?"w**" m gy - F T ~m*\4m?gﬁ:'-r *

The Fuel Repmmg Division of the Ccntcr operates a rcpromsmg
plant that has separated plutonium from the spent fuel of the CIRUS reactor.
The plant is currently shut down, however, for modifications and cxpanslon to
enable it tg ocess spent fuel from the R-5 after thst raactor beooma
operationa B Al

a3 L

tered under 10 najr& yups, mostly in scientific and engineering fic'ds:
physics, metallurgy, chemistry, reactor operations and enginecring, radioiso-
tope production, electronics, chemical engineering, radioactive waste manage-
ment, nuclear medicine, and biology.

The bulk of the nuclear research being conducted is strictly peaceful in
nature, and the rest at least has peaceful applications. The research reactors
are used for nuclear experiments in the basic sciences, for engineering studies
of future power and research reactors, and for training of personnel. A large
number of radiopharmaceuticals, biochemicals, and labeled compounds are
produced from radioisotopes that are obtained from the reactors. Studies are
being conducted on the use of radiation for fuod preservation, and a variety of
nuclear instruments and other specialized equipment and cpparatus for
India’s atomic energy program are developed a> manufactured in laborato-
ries and workshops at Trombay.

Not all of the research done at the Center is nuclear related. Nonnuclear
research includes desalination studies and a pilot project to develop an
electrothiermal process for producing fertilizer from phosphates.




A number of BARC elements are located elsewhere in India. These
include such activities as a seismic station for detecting earthquakes and
nuclear cxp!osaom a research facility for eonductmz high-altitude physm -

. " Several separate erganmuons ‘also have beea sstablizhe as
BARC activities or projects. These SPLBdﬂ érganizations” are the’
“Kesearch Center near Kalpakksm, the VAriable 1 Eneri "*‘CyETW

near Calcutta, the Electronm Corporauon ‘of Indna Ltd, p!ant at Hydembad,

PO

B Sva

directed toward improving Indian fuel fabrication. and reprocessing technol-
ogy. The main effort in radiometallurgy is mtered on the deve!opment of
mucd-oxide mctor fue
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is located on Trombay Island, about 10 kilo-_
meters portheast of Bombay.: It was set up in
1954 by the Indian Atomic Energy Commission”™
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é‘vﬁgﬁﬁmm r'ga‘m'za : n mn
AP which ™ I "responsible for

: : - Electronics Group,~'stm “an mtegral pan of

The Bhabha Atormc Rsearch Centcr (BARC)S’ & “BARC, was "set up,,
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K dcvelop andq’fahncate
control systems and pcn ral bealth and safety
¢ equipment for teactors. B An outgrowth of this
. group has been the Elcctroma Corporation of

(IAEC) to conduct research and development on’,- India Ltd., located, in’ H{derabad,fwhmht‘ﬁdw :

the peaceful uses: of atomzc encrgy,‘lmuany
named the Atomic, Encrgy Establxshmcnt, Trom-
bay, the Center was giyen its. present namc .in

and the Center’s first director. Dr. Bbabha died
in an axrplanc aocndcnt in 1966.

Dr. Bbabba was ' tbe first cbaman of the ¢
JIAEC, which has been in existence since 1948 as
an advisory group to the Indian Government in
nuclear matters. In order to supervise the entire
nuclear effort and to provide a link be:ween the
IAEC and Parliament, the government of India -
established. a separate department in August ™
1954—the Department of Atomic Encrgy
(DAE)—under the direct supervision of the

Prime Minister. BARC, therefore, had its begin-.

ning as the major rescarch body under the DAE;
its director automatically serves as the member
in the IAEC for research and development.

The initial activities undertaken by BARC for
the TAEC were putting a thorium plant into
production and forming an electronics group. [3]
These facilities are still in operation in the
southern end of the Center, referred_to as the
industrial area (figures 1 and 2). The thorium
plant was built to process thorium and small
quantities of uranium from monazite sands
mined along the southwestern coast in Kerala.
This activity formed the nucleus for a DAE

~into operation in Auzust 1956

£ supplies mstruzggg}a 0 uc!w powipmj-
L ects and digital compu for_’()}(e},_‘bg, aiwdl
e as,yanous eqxupmcpt !a 10’

bonor of Dr. Homi-J.. Bhabha, who”was' the = tm m :
leading proponent of a nuclear program in India’; B

|t.s ﬁrst ma)or
rmrch project, to’ construct a l-megawatt-
thermal (MW?1) reactor of the swimming-pool
_ type at BARC. This mdagcnous reactor, called
~ APSARA, uses enriched vranium fuel clements
that were supphcd by the United Kingdom (table
1). It was built in the industrial area and went

- About the tune"that the docmon.to “build
APSARA was made, India was considering an-
other reactor for engineering research and for
radioisotope production. In 1955 Canada offered

~ to supply a natural uranium-fueled, heavy-water-

moderated research reactor for this purpose, and
a formal agreement for a joint project was signed
between the two countries in April 1956. Con-
struction began later in 1956, and the costs and
responsibilities were shared until ths reactor, the
Canada India Reactor (CIR—ater CIRUS),
was completed. Upon completion in July 1960,
full title con ent of
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ranium meta! fuel rods also were producsd
for the third Indian reactor, ZERLINA (Zero
; Energy Reactor for Lattice Investigations and 3
P i ARSI gyt New Assemblies). The reactor was designed,
Other early - facilities engincered, and built by Indian personnel and
uranium metal plant and a began operating in January 196! for researca
i AL into the physics of CIRUS-type ccres. By 1967 it 1
had teen converted to operate with uranium K,
dioxide (UQ,) fuel elements in a heavy-water
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Table 1
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modcrator for rcscarchmg thc oore pbysm of thc
power _reactor _that In

tional uranium also was beginning to b
from mining and milling operations carr. “+d out
at Jaduguda by the Uranium Corporation of

India Ltd. (UCIL), a public secior company set
up oy the DAE. missioned in September 1960. Other construc-
Construction commenced on the nuclear fuel :‘:""‘1;‘:: l%}mm:l:;leea;mrc;l!hbomog?.
reprocessing plant in th orthern area of BARC £ ﬁ facili M ©
in the early 1960s # This plant, s:rv:;le, an suppt:;( ac‘tmzxs oK MR
referred to by the Indians as the Trombay - struction was In the Cemira. £1ee
Plutonium Plant, was designed and built by
BARC personnel for the purpose of separating

A heavy-water reoonccntrabon p!ant was com-

1 CANDU 8 2 Canadian power rsactor that is fueled with
astural uraniem and moderated by beavy water.
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the High Altitude Research Laboratory in Gul-
marg, the Nuclear Research Laboratory in Sri-
nagar, the Gauribidanur Seismic Station north
of Bangalore, the Waste Immobilization Project.
at Tarapur, the Centralized Waste Management
Facility at Kalpakkam, a medical laboratory at




Neendekara, and a network of environmental  tronic components were designed, developed, and
survey laboratories and air monitoring stations.  subsequently assembled in Calcutta by BARC
‘Tbc. Architecturc.Smion. at BARC is involved in  scientists and engineers. This facility
various construction projects for the DAE, and  became partially operational in June 1977, and 2
the Engineering Group oversees the operation of  number of scientists formerly stationed at BARC
the power reactor fuel reprocessing plant at  were transferred to Calcutta. The manager is Dr.
{l‘arapur and the heavy-water plant at Nangal as  A. S. Divatia, who earlier had been in charge of
well as ongoing construction of the Kota Heavy  the Van de Graaff accelerator at BARC.

‘Water Plant. ' ,
' . e T T - QOther organizations also had their beginnings
. A number of spinoff organizations have re- . :
sulted from BARC activiies or pojcts. The ﬁoggkg&xm’fm‘;‘°gf‘{n‘:;°“§;“'“%5'f; ‘
ikacactor Rmr.cl;dc_cntcr (RRC) near Kalpak-  yogerabad was formed from the electronics pro-
m was organized in 197] for the development g i nit of BARC. ECIL produces
gicfis; rgac:oasysttemss.t " Fgomrmgrly. th;r;:acd commercial scale a variety of nuclear and <:xnon‘-
ast Reactor Studies on at N : ¢
headed by Dr. S. R. Paranipe; this actvity was e e O amtor of the
tgansfcn'ed to the RRC when research laborate-  pr.ronics G ’ t. B AﬁC. s the ot the
ries there were completed. Fataka Ihe first director of Eg;u[f . -n:s N tlnanag_m ‘l
phase of RRC's development program is to oper- Complex (NFC) a ot " dm;a d'“.; :“ bl‘;e
.ate a8 mixed (plutonium-uranium) oxidesfueled 00 o ’ orodudi Y i pu rC-
fast reactor, currently under construction, which - L . o0 s NFC e desis ;’““)“.';“ -
'will serve as a test bed for breeding umniu"m-233 . spv:ffcd by the Chcnﬁm!‘g: desigh :’Al' an
“from thorium-232. BREM The project director of . Fyels Divisions of BARC e divector of the
this program is N. Srinivasan, who had been _ Atomic Fuels Division N‘ Konda! Ra o ls:
“head of the Fuel Reprocessing Division at the chief executive of ih 'NFC ' Isa
&ARC.M Reprocessing of the spent fuel will ¢ : .
an important aspect of the fast reactor fuel . . '
cycle. A fuel reprocessing laboratory being built umTt:cthla)tAE has dgect au}hﬁ:ti I ov‘;ro sc;:r:x;
at the RRC will be used for detailed investiga- ¢ 4\ @?BSZ“R’E mes mistaxe gn “i o
tions of fuels of high fissile material coatent such - . t:gg P Pm.::rt:ax;mt)on. . °SB§  unt
as are used in fast reactors. These investigations - ‘:hichcis rowcr- ‘bl ej for thc%%;mcgnstruv;;gg'
will prownd? a base for a full-scale reprocessing -4 commxss:';i:onml' g of nuclear pow;r plants. B .
plant that is planned for Kalpakkam. The ulti- )0 ercial management of operating w
mate objective of the RRC is to be able to design . ants is done by the Atomic Power Authorit
fast breeder power stations fueled with uranium- %hc Atomic M.y Is Division of DAE is alzc;
2338 o separate from BARC. This division, headquar-
Another spinoff organization is the Variable tered in Hyderabad, is responsible for locating
Energy Cyclotron (VEC) Facility near Calcutta. uranium, thorium, and other minerals for the |
The VEC will be used as a national facility for  Indian nuclear program. The Uranium Corpora-
advanced work in nuclear physics, for production  tion of India Ltd. (UCIL) was formed from the
of charged-particle-induced radioisotopes in bio- Atomic Minerals Division. Other DAE units
logical and agricultural products, and for radi-  which have personnel stationed at BARC include
ation damage studies haviag applications in the Directorate of Purchase and Stores and the
power and fast reactor technology. The 262-ton  Civil Engineering Division. BARC, however, has
magnet of this particle accelerator was fabri- its own Civil Engineering Division for looking
cated in the Central Workshops at BARC. The after construction activities at the Center and in
magnet and many of the instruments and clec-  outlying facilities under its control.
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