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31 AUG 12 1314Z 
I'SA/DTA 
NSA/ll~f·ZIICA 

CAPIIAL PRO.Ifl:'IS PWINtD I N JNDTA 

Portion• of Chit n:porc, •• indicat&d, are cl.a••ified TOP 
SECRE:I UMBRA; the r emainder is d &uUled SEX:Ul" MORAY (00/1.0536·72). 

I n June and Jul y 1972, Iod!aa capi t al p~ojecta &nd majer 
equipme.nt import• int":-luded plan• for tvo a t.om.{c: ene-n_y l)ro 1ec.ta , 

[ ] 
Atoaa.ic: .Dlel;'g,y Pro teet 

France i a t.o l upply financing for an I ndi .. o &tom:ie energy 
Pl:O Jecc a The. aa.ngue Nation.t.l de Pari. a I on. 22 June reported t h&.t 
it bad be-en aake.d Co aet up & credit agree;me,nt, on the tei1DI of 
<he F~<:h·Iod.Un Protocol of 20 KL."'h 1972, to fiD4n<e &D lntl&D 
a.eomJ,<: ea.erg, proje.~t. Tt~ credit was to ~-nt to 35 Cl!.llioa. 
f rs (<:.o. $6,839,000). Furthe.-..ore, tbe b&nl<'• client, Leo Pompe~ 
Cuin4rd, w•s being &tktd by · the Department. of Atomic .Energy, 
Bombay 1 to auyply nuclear P\l£ZIP9 worth about 7 r:nillibn frs. (ca. 
$1, 367,800) for the Ko.droe Atoa:ie pO>'er project. the Pori! bank 
.,keel i ta New Delh.i Off lcc to find out ~<hetber the pump order wea 
to be charged to oome po rtion of the c"'dit and/or whether the 
!ndi&n •uthorS.tiea plAMtd a apec:U.l a ~omic energy progr:at4 valued 
at 35 ~llion frs. 
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INDIA'S HtAVY WATER SRORTAGE$ (UI 

Not1on•l ~cur 1ty ~ency ...,. . . 
~· .· 

r~. ·~crtag• of '"dig•~owriy pro4wo•d h•avy wac.~, comb<~•d 

~itA •n av•P• io" Cc !"t•~~aei~~at • 4 f•gwar4•, r•mai~• a pri"cipar 

f«ctor 40"•tr« i ni"g l"dia'• "uct •a~ pou•r prog~4m~ A• i t ha• fo~ 

naa~1r 4 ~•4a4•, h4APJ uat•r prc d wctio" i " 1,11 4~d 1912 t• t t 
/ ' 

eAo~t or Zftdta ' • rtquir•m•"e•. · 0/ t h • fiu• h•aPa ~ate~ pta"t• 

., 
· . 

·. 

.... .. ·· now oo~pt•t•d, t~ ha~• ¥•t eo b• co~~i••iDn•d a"4 ~wo ha#• \ 

faitoa t~ bo Pel(ablo prodwa•r•,{/ An 1:panoio" of t~• pPCgPdM eo 
;. 

MpgraJ4 facitit i •• ha• b•1" :h• mo•t 1ig"i!ica"t dcv•topM4"t i" 

t 'c• lndi<I.Pt AeaDM wcrtiJ- progl"am itt eh• pa 4t JII<IJ-4 llritlt4 rt till 

h•a~y wGt•r faoititi•• no~ ~h• h ra ur uat•r t4~¥ p~cdw4• ar• ""drr 

i~~•Pftatio"a1 ao/ • f uarda . 
- · -· • • •• > -· 

• 
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.:lOP SECRET UJ\18RA 

In keep lng "lt.h aspiratlons ot s&l f - re li•nce, India "'anted 

neither- ~o depend 0 !1 co s t.-ly enc i ched fve l lmpocts nor t~ <Seve l op 

e nrichaent t d c hnoloqy in the initia l sta9es of its nuclear 

p t'ogr.a .. kJ a r esult of thi s de:slre, and of policy form.ul 4 t ed in 

t h • mi d-19 5 0 ' e , a ll lnd l •n nuc l ear power :si:·d. t ions, v i t~ th~ e x ---eeption of Tatap~~. we re to be ~quipped wi th CA~Ou-type pres­

s urized heavy va.ter reacto rs (PHW'R ) fu eled with n<~ttural uraniun. 

ThJ a course of deve lopment, ho~ve r , require~ t h4t Ind l • e:stab-

1 1•h • nd ma inta i n an indi9enous cap4 bility t o p~oduce the heavy 

watet' needed t o Opo4!t'ate this type o f r eactor . To t!'1at e nd , a 

5ma l l heavy water p r'od1 .. : tion p~ogcm ... as boP.g un i n t he ea r l y 

1960 ' s , a nd f i ve Ind i a n-bui lt pl ant.J h~ t~en con.s t cuct~>d by 

1980. The fail ure o! th is proyrarn tc meet c osiqn expecta tions 
;;;-

hu had both pra ctica l and political r'""'l!icat i ons for Ind ia. ( U) 

Al• o i n keeping wi th its indep~nde~t poe ture, Ind i a has 

s trongly opposed th~ sa fe9ua~ds pro v i sions of t he Nucle~r 

lfon-Prol1 fe ration n-ea ty, view in~ l t both ~· an affront t o lts 

own na tio na l •overe ignty •nd as 

develo9in9 na t i on• i~ general. 

dl s crlnain.a t.oty t o ward the 
-- + "'= ' 

--- -:c Oespl te t he:!~ reservatlone, Ind i a 

has hsd te b~ pragll\atlc and place Lts f1r3t t1fCI PKWR•.a und4t r 

aa tequards because of 1 t a pre s s1 ng need fo e- tt l ~ etrl c 1 ty ~nd thtt 

Cailure o f lt~ heavy wa ter pr09r:am. rteverthe l esa , tnd i a r-ewa tn e 

determined t o maintain its lndep~ndence and keep as ~ny ol its 

f uture fac ll1tie ~ as poaa ibl e f cee from safe~ua rds . (U) 

TOP SECRET UMBRA 
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Indigenous PrOQr~ Heavy Wate~ Plants 

tndt~·s exist~nt heavy w~ter plant~ -- Nangal, Baroda, 

7Ut1eorlR, Talchec. and lot~ -- h~ve ~ total design eapaclty of 

314 ""'tric tons pe< l"'ar I~T/'tl. All of: ·the Indian planu exc:ept . 
--· ~ ~ 

~ota are dependent on odjacant fertlll%~ plants for synthetic: 

gas. The ~ta plant employ• a ~ydro9en sulfide-water exchange 

procesa, the process steam fc~ ~ich ls supplied by the nearby 

Jbjaethan Ato"'ic Powe~ Statinn (JilAPSJ. The t-..o r.ewe9t. plants at 

Taleher and Kota have nat yet been c:ommissloned. In addition, 

the Indian Depart:l'l~nt of Atc«~ t e Ener:;y (DAE} hlls dra"m U;l plans 

for anothe~ ten plant~, the first three of which ara to be built 

at Ibal Valshet., Hazlra, and Hanuguru. Of those, t'WO will be at-

tached to fe~t111ze~ plants, while the third, at Manuq~r~, vi!l 

be IIIOdeled afte::- the Kota plant and vill be the largest l"'t with 

a 200 HT/Y capacity. IU) 

. ~· 
India's flrat heavy vater plant, a .14-1!!7/~ facility at 

--- ·~ 
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. 
The second heavy vater plant.~ a 67-PtT/ Y facility &t Baroda , 

was fleet c~l •sloned In 197Sr technical ~coblems during atart­

up delayed ~roductlon unti l 1977. It operated briefly before an ..... 

3. TUtlcor!n, Ta-il ~du 

The 71 -ll'l"/~ facility at 1\Jtlcorln ,.., com~nhslon~ in 1978 

-~:::_~~.!!1~:.!'-~":...Mli n ~.!I !':mJ tun tl y and a t < ed '"" •<! le_v•Is. si~c~.-

. . 

4. Talcher, Orissa 

. ---~ . ' 

· ~· ·. 

pl an t haa s till not been ,, 
tachnlcal probl.,,_. 

-
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5. ~oea, Rajaseha~ 

· "":;.., · 

nte flfth and largese plant at t<ota~.with a 100-~T/Y 
.-

eapaelty, was eompleeed in 1980. Ancther aetback for t ne I~dla~ 

pr~ram occurred ln ~4reh 1982 whe~ the plant was damaged during 

a testin9 phase . ~ The exten~ of the d~aQe ~~alna 
- ------- -··- ·--- - ·---- -- ··--·-- -·· ···-· - ···--

Info~ation on actual p~oduction at-the Indian heavy ~ater 

plants is frag"'e~tary. The Nangal pl.on·t~as been tne moat reli-

able, but 1~ ls small. ~echnJcal pcoblems at the Baroda and 

Tuticorin plants have precluded full productio~ there. The 

d~age during testing of the t<ota plant has delayed Its already 

overdue commissio ning. Once commls~ian~d, bath tota and the n~ 

plant at Talcher will take at least anot!ter t..., years to ae!lieve 

' 
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Uoar~ding Facilities 

Vpgrading of heavy wat~r is th~ p~ess wheceby the isotople 
~ 

content of leas than fully ent'iehed he·a~y wate-r ta r-aised to the .. 
,9.8\ purity level cequlred for re•etor use, OQwngraded heavy 

water-, th.at which ls aceidentially diluted when leake~ or- sp-il­

led, 1• sent to either an upg r ading !aeility or the dlsti l la•ion 

unit of a heavy "ater plant for reenricl.,.ent. UpgradlnQ 

facilities are also used to pr-ocess low-9c-a.de heevy wate~, i.e., 

partially enriched virgin material, to reaetor grade. (UJ 

I nC i a has two heavy water up:;raClr:g faclliti~s, on.e at MAPS .... 
and another at RAPS. A third, the second of four planned for 

RAIS, was scheduled for completion at the end of ~une 1982, and 

anc-ther i.s unde C' con ·J:.ruc::.Jo:: ,at the Narora Atomic P::lwer Stati-o11 

(MAPSJ, 7 Upgrauln~ is also earrled out at the heavy Yater plants 

lt not Qnly allows recov~ry and ceuse of la[ge quantities of 

downqraded heavy ~ate~, but also provides the Indians with 4 

- ·c;r ET -TOP --.ER UMBRA 
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flexible ~thod of s afeguards aeeounti ng tha t l~its •safeguards 

eon t.amtnat. ion.• to t he Rajas t ,han r e4c tor fac ilities .... li'l) 

Requirements and Ope~atLons 

1\lo o f India's f i r st ab PMWR's ·~·currently 1!'1 ope ration. 
,,_ -canadian and OS heavy water was used fo~· the initial charge of 

the fir!t re acto~ a t RAPS in 1973, and SOvi et heavy vater fo r t he 

second in 1980 . A thi rd r ea c tor, MAPP-I, ~as scheduled for 

c r1tic:al1ty in mld -1982 , the r'""'<Oinlng three, MAPP- H and NA.I'P-l 

a nd II, a re acbedcle-d t.o becOI!'If!' o~rationctl in th& mi d- t o late 

l980 'e. A realiza tion of In d ian plans for 10,000 ~9awat~s of 

ino t a l l ed capacity by t he ye ar 2000 woul~ r .qulre a first load 

l:wento~y o f abcut 13, 000 KT oE h•avy watt! r. (U) .. 
The in.l t ia 1 charge of heavy va ter requ ired fo r 1 FHWR Ls 

a ubs t a nt.Lal: a ppc--o~l.ma te ly 1 M!' of hea vy wate r i .s r equir•i! tor 

each megawa t t of generatin~ capac jty. Once t he reac tor is 

opera ting , l ts ongoing, or annual make-up, C"lqu i c etaent should be - ·-_,. 
lo~. E'".ren though larqe quanti ties o f h~t_avy w•ter a te lost fr·::m 

· ~· ~ 

t~e moderato~ and heat trana po rt syatem5~in s pi lls, leaXaqe, and 

evapor~ot ion dUring no"rn~a l operations, most can be t"ec:overed, , up­

graded, and r•turned to the cea~tor . for example, based on 

canadia n. e~per ienc• , only a bou t 1 percent of a PHWR 1 a t ota l heavy 

~atet inven to ry ls permanently lo~t. {Vl 
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,-----·- ·- . .... ·-·-- ...... -·-· ..... - .. .. ----- -- -- · ---·---~ 

--Foc-eign Suooly .. 
~ 

C.nada ""d t.h" US supplied the hea~v.ater tor th" atar~-up 
·-

of the first c.n~dlan-build PliWR at RAPS ln 1973. The C.rladiar'l:s 

withdrew frgm India's nucl•ar power pro~raM after th~ •p~aeeful• 

nuelear explo5ion Jn ~ay 1'74. The second reactor at RAPS wat 

d~layed for several years because_ thP con9truction and component -
fabrie~tlon ~re left entlrely to the Indians. When the reactor 

TOP SECRET UMBRA 
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was fina l ly c~pleted in 1979, 

(O) 

tndla fac•d • hea v y w~ter d i lemma. 

~,:<; -;,vt1v"'o/v, 
- --· - - ·~~- - ---- - --eupply vas far ehort of ...,eting the require- I - - . The lnd lgenoue 

- l 

delay the e t art-up unt il enough Indigenous B4terlal 

able ~uld have pos tpone d the d~ivecy of a much need•d eupply of 

_ .,..le~tric .ity to R!ju than state . 411fl!!• --- ---- ·-- ·-·· --·- .. --·· -- ~-· 

4TbU) /,/ ~· ·· -·~ ····- - · · 
I . - ·-
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--It r~ains t o be se~n ~hetb&r India wi ll be force~ t o bc1nQ 
~-

' Aand-, both RAPS r eac tors ""'E'.~e sh...:.tdo wn in 1982 for tong-te r.n 
' .. 

Januacy t hr ough th~ e()d of .Jur.e. A.! tho~h t he Indian s c:;ul<! hav~ 

moved t he heavy ~~tee al lo tt~d t o lndi9enous sources f:om t~e 

-TOP ·~EfR FT UMQR.A. 
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RAPP reactocs to MAPP-I. there have been no indication~ that 

reac~or-g rade Vater ~s belng shipped to ~ tpakkam. Such a move 

would, in theory, have to have been coord in~ted with the IAEA. 

. -· - . 
. . -

~..;ll, - ; • • ' . 

' 
~st 

like l y, mounting domestic po l ieical pressure over the inocdi nate 

delay in commissioning MAPP- I will force an Indian de~ision to 

use Soviet heavy "'ate:-. 1'M!Vl 

1. 3/C0/4n 21-B2, 29 SCpte"'b"e 1982. (!'!!>+ 

2. 3/00/2652-82 , 20 Janua::y 1982 "('!'!!!~~. 
X/00/1653 - 82, 16 February !SS2. (i/IICOI>.¥) 

3. 3/00/53070-81, 23 l'oYO!<bOr 1981 17~~.,..., 
3/00/395l7-S1, 26 .Aug ust 1981 . !TS~J 

4. 3/00/39527-81, 26 .August 1981. ..( T£<lJ 

5. 3/00/5"144- 82, 9 Febr.uary 1982 . -{T$0)-

6. 3/00/20831-82, 30 April 1982. (TE~~ 

1. 3/00/33693-81, 21 July 198 1 IT6~r, 
3/C0/56325- 81, 14 O.cembee 1981. (Too) 

8. 3/00/30455- 81, JO June 1981. 4T~dr-

9. 3/00/159?3- S L 3 April 1581. IT$'J) 

10. 3/C0/5 2170-81, 17 Nove:r.ber 1981 • ..-(TS"l 

ll. 3/00/ 1 389~- 81. 24 Har<:h 1981 ·-(1"61:11, 
J/00/l 9527- 81, 26 i\l.lgust 195!. ITS~) 

12. X/00/)653-82, 16 Febcuary 19e 2 • .....(S/Hei?,'¥~ 
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13. 3/00/867-80 , 7 J anuary 1980 . t JSd) 

14. X/00/11798 - 81, 6 Octobe< l98L 16/MQP'Y ) 

1~. 3/00/48701-8 1. 26 O.:tot~r 1981. t¥!9tl!-

17. 3/00/51740-BI. H Novu:nber 198l. MSOJ 

18. X/00/9642- 81. 10 August 1981 ISJ'Io!eAAYl. 
X/00/131:85-81, 17 Novemb~H· 198 ~ (S;'B8fb\¥),.. _. 
X/00/Dl48- 81, 19 Novemoer 19t L E E,'MOUXl 
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