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CAPITAL PROJECTS PLANNED TN INDTA

Fortions of this report, as {ndicated, are clageifisd TOP

BIN,LFR,LNL, LGE, TJA KIS CHE/TFIN=-X/0.

SECRET UMBRA; the remainder is classiffed SECRET MORAY {00/10536-72).

In June and July 1972, Indian capital projects znd majer
equipment imports included plans for two atomic enerzy projects,

[ |

Atomic Enecyy FProject

France is to supply financing for an Indien atomic snergy
project. The Banque Nationz] de Paris, on 22 June reported that
it had been asked to seC up a credit agreement, on the terma of
the French-Indian Protocol of 20 Harch 1972, to finence an Indian
atomic energy proje=t. The credit wvas Lo amount to 35 million
frs (ca. $6,839,000). Furchermore, the benk's client, Les Fompes
Cuinard, was being asked by the Department of Atemic Prergy,
Bombay, to supply nuclear pumps worth abeut 7 millitn fre. (ca.
$1,367,800) for the Madras Atamic power project, The Faris baok
asked {irs New Delhi office to £ind out whether the pump order was
to be charged to some portion of the credit andf/or whether the
Indien authorit{es planned & special stomic energy pregrac valued
at 35 miliion fra. '

AComjc Power Project

Sweden is supplying material for the Hadras Atomic Power
Project. Om 12 July, QUALITEST, COrsey, Frince, tclé Rejasthan
Atcomic FPower Projeck ( RAPOWER) , ‘Bombay, that psterial manufactured

weden for the Hadras Atomic Power Froject
had been packed and wWould be

shipped within & short time.
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INDIA'S HEAVY WATER SHORTAGES (U)

Naticnal Sacurity Mency

2

—

The shortage of indigencuely produced heavy water, combdined
with an aversion tc tntarnatianal esafeguards, remains a primeipal
faetor comstraining India’'s nuclaar powdr program. As it has for
nsarly ¢ decades, heary watsr production in 1581 and 1282 fell
shkort of India's requiraments. f;f the five khecoy uater plants
now complatad, tuwe have yaz to be commissionad and tuo have A7
failed to be reliabls Frddhﬂlr!.fflﬂ e=pansion of the program to
upgrade facilities hos been the most significant d:gfiupmiut in

t''e Indian Aeapvy water program in the past year. Rcither ths

heavy water faeilities nor the heavy vatser they produce are under

international safeguards. /IR
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In keeplng with aspirations of self-rellance, India wanted
neither to depend on costly enriched fuel Imports mor to develop
enTiclmant technology In the initial stages of ilts nuclear
program, As a result of this deslire, and of policy formulated in
the mid-1%50's, all Indlan nuclear power =iftjan=. with the ex-
ception of Tarapur, were to be equipped v?;h CANDU-type pres-—
aurlzed heavy water reactors (PHWER) fueled with natural uranium.
This course of development, however, reguired that Indla estab—
lish and malntaln a2an ndigencus capability to produce the heavy
witer needsad to operate this type of reactor. To that end, a
small heavy water prodivztion program was begun in the eacly
1960"s, and five Indian-built plants had been constructed by
1380. The fallure of this program tc meet cdesign expectations
has had both practical and pﬂliticll rammifications far :Hdiﬂ. (o)

Alse in keeping with {t3 independent posture, India has
strongly opposed the safegquards provisions of the Nuclear
Non=Prollferation Treaty, viewing [t both as an affront to lts
own naticnal sovereignty and as dl:ctlnin;géty toward the

Bl N,
developing nations in general. Desplte these reservations, India

has had tc be pragmatic and place ita firat two PHAWR'a under

safeguards becauses of jta presaing need for electriciry and the
fallure of itas heavy water program. MNevertheless, Indi; remaine
dectermined to mainrain its independence and keep as many of its

Euture facllities as posaible free from safaguards. (U)
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Indigqancus Program Heavy Water Plant=

India"s existent heavy water plants =- Nangal, Baroda,
Tuticorin, Talcher, and Kota —— have a total design capacity of
314 metric tons per year [MT/¥). All of -the Indian plants except
Fota are depgendent on adjacant E;;filL;E} plants for synthatlc
gas. The EKota plant employs a hydrogen sulflde-water exchange
process, the process ateam for which la suppllad by the nearby
Rajasthan Artomic Power Statinn {(RAPS]. The two newest plants at
Talcher and Kota have not yet been commisgsloned. In addircion,
the Incdian Department of Atamlc¢ Eneryy (DAE) hag drawn up plans
for another ten plants, the first Lthree of which arz to be buil:
at Thal Vaishet, Hazlra, and Manuguru., Of those, two will be at-
tachad to fertilizer plants; while the third, at Hagtéuru, will

be modeled after the Kota plant and will be the largest yek with

a 200 MT/Y capaclty. (U]

l. HNangal, Uttar Pradesh

India*s flrest heavy water plant, alli-HTfr facllity at

Hangal, waa commissioned in 1962, It hasa been Indias mosk reli-
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2. Baroda, Gujararc

Tha second heavy'uatuc plant, a E67-MTI/Y Eacility at Baroda,
was filrat commiasioned In 19757 technical problems during start-

up delayed production until 1977, It opearated briefly bafore an

axplosion in December 1977 closed it downofor another three

3. Tutlicorin, Tamil Nadu

Tha T71-MT/Y facllity at Tutlecorln wasd commizalonssd ln 1978

and has operated intarmittently and at rm:l-..:-:r.:r levels since.

4, Talcher, Ori=aa

The fourth heavy water plant, a 62-MT/Y facil.ty at Talcher,

-

was completed in 1979.‘4“ plant has still not been

4 _ i e Y
commissioned becauyss of tachnlcal prublm“ L




5. Kota, Rajasthan

i

T™e fifeh and largest plankt at Hatatiwith a 100=-MT/Y
capacity, was completed in 1980. Ancther metback faor the Indian
program cccurred in March 1982 when the plant waz damaged during

a teacing phase.ﬁ _Ihg extenc of the damage remalna unhnuun,-?ﬁl
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Information oan actual prﬂducﬁiﬂn at=the Indian heavy waker
plantas = fragmentary. The Mangal pladfﬁ%ga bean the moat reli-
able, but it 1=z small. Technical problems at the Baroda and
Tuticorin plants have precluded full production therm. The
damaqe during teating of kthe Koka plant has delaysd its already
averdue commlasicning. Cnce commlsaioned, bath Kata and the new

plant akt Talcher will take ak least anather bwo years to achieve



full prmuctiﬂn./M /

5

Unﬂradinq Facilities

Upgrading of heavy waker iz the process whereby the isotople
content of laas than fully enciched héggy.uatEr iz raised tao the
9%3.B% purity level required far reactor use, Downgraded heavy
water, that which 1= accidentially diluted when leaked or gplil-
led, 1s sent to elther anm upgrading facility or the distillation
unlt of a heavy water plant for reenriclment. Upgrading
facilitles are also used to process low-grade heavy water, i.s.,
partially enriched virgln mateclal, to treactor grade. (I

Incila has two heavy water upgradieg facllitles, one at MAPS

e

and another at RAPS, A third, the second of four planned for
RAPE, wag scheduled for completion at the end of June 1982, and
ancther {83 under conuatrucilon at the Harora Atomic Pawer Station

(NAPS}.’ Upgrading 1s alsc carrled out at the heavy water plants

at Mangal, Talcher, and Kota.

phasis on upgrading ls a praygmatic step foc the Indian program.

It not only allowa recovery and reuse of large guantitles of

- downgraded heavy water, but also provides the Indians with a

_—— |

CrenrT s OR A
—ﬁ_ £, A e ) 8




flexible mathod of safeguards accounting that limits "safeguarda

contamination® ko the Fajasthan reactor facilities, =S5l

Regquirements and Opecations

Two cf India's first six PHWR"s arﬁf:utrently in operation.
Canadian and US heavy watar was usad f;;:thl initial charge of
the firat reactor at RAPS in 1973, and Soviet héavy water for the
second in 1%80. A third reactor, MAPP~], was acheduled for
critlicality in mid-1382, the renalning three, MAPP=II and MNAPP-I
and II, are schedu]led to Become cperaticnal in the mid- to late
1%80'a, A realizatlon of Indian plans for 10,000 megawatis of
installed capacity by the year 2000 would require a first load
laventory of abcut 13,000 MT of heavy watar., (U]

Tha inltial charge of ﬁea?y water required fan:.PHWR is
substantial: approximately 1 MT of heavy water is required for
e¢ach megawatt of generatlng capacity. Once the reactor is
gperating, its ongoing, or '“““EE—EEEE'EE' requicement should be
low. Even though large quantlties =E Q;E?T water are laozt from
the moderator and headb transport nyiteﬁggln spilla, leakage, and
evapcration durlng normal operations, ma;t can be recovered, up-
gradad, and returned to the reactor. For example, based an

Canadian experisnce, only about 1 percent of a PHWR's toktal heavy

water inventory ls permanently loat. (U}
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Foreign Supply

Canada and the US supplled the hﬂﬂii%ﬁut&r for the atart-up
of the first Canadlan-build PHWR at RAPS in 19%73. Tha Canadians
withdrew from India‘s nuclear power program after the "peaceful”
nuclear explasicon In May 1974. The second reactor at RAPS was
delayed for several years bacause the conatructicn and component

S

fabricaticon were left entirely ko the Indians. When the reactor




was finally completed in 1979, India faced a hea'-r-y water dilemma,
|-1 “‘1"
(0) | el O

e

—

The lndlgennuu ﬂup'plj-' was far short of meeting the require- !
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delay tha start-up untll encugh indigencus ur.arial we e avail—

able would hava pocstponad the delivery of a much needed supply of

_welectricity to Rajasthan state.




It remains to be seen whether India will be forcs< to bring

-

e

MAPP-I on-line under safeguard

—

o2 othves =

hand, both RAPS reactors wers shutdown in 1982 for long-term
maintenance jobs, RAPP=I since eariy March and RAPP-IL from Late
Januacy through the end of Jure. Although the Indians csuld have

moved the heavy water allottad to (ndigenous sources Erom the
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FAFF reactors to MAFPP-T,

reactor-graide water was balng shipped to Falpakkam.

there have been no incdications that

Suech a move

would, in theory, have te have been coordinzted with the IaAEA.

fe—rr 4 —— - e —

likely, mounting domestic political pressure cver the inardinate

delay in commissicning MAPP=-I will foree an Indian decision to

use SZoviet heavy water. wffhfe
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