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~ SfJifM.Y 

An attempt is mf!de tn pl'OjP.ct' ~nto th• f11t'U\·e Ca.aurai•~ 

Ch!.lG 's nuclear capabilities in ~ems of wel'he.lda and delivery 

veh:i:eles, and to aMJ.y• Chinete nu..:lear ~dr•••-*•· It 11 , 

assumed that the Comntunia t Ch.!.ztese will ••.:cord high priority to 
B.vanced weapons programs but will receive nb 1ignif~can~ S.at 

help. Inte.Uigence is acaepted to the effect that the Chifteae 

aN already engaged, 01' are about to engage, in Jll'Oduoti• of 

plutoni\11 by means of a nuclear reactor and tha~ tftey MW •lao 

had a chance to observe testa and asseMbly of SOv~t lbeft• and 

Mdi\ll•range ballistic mil•tln on a tee~ l'Aftlll in Chtn,. 

Nuclear stockpile projections are undertaken band in pal't otl 

l:hu o.ssumption that effective operation of • Chinese •taUic · 

uranium facility began as ••rly as JanU.ry· .1961." , . . . 

If Chinese nuclear prograa have been delay.cl for one ·~ 

sever .3l years by !~vere ~ .. chnical or econontie aetbtcka, projec• 

tiona of stockpiles and technical charac~ilticl of ... pone. 

should, allowing tor thiS delay, still be gennoauy· vel!d. .r-. 
us policy purposes, it was necetury to give the Chine•• the 

benefit of the doubt, ~o enable conaideration of the mon t.S.oua 

threats that China might pose wi.thout Soviet: aniatance • ... 
~ .. 

'•;, 
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An acc011panying estimate of nuClear requirements :l hot the 

Chine~ft point of vi~) under!eores the .immensity of the technical 

prob~- for the Chinese. r:r lccal cind reqion&l purposes eo.tu-

. ,al3t: Ch1!"!:t, even whe."l it acquires missiles, will still.~· a 

manned•\••;ahicla capability to t:<. ffll'~ t:•:rp.t:ing inadequaa~ -and to 

C01ftP8nSate for the inaccurac~,r L"1hert\."lt 1n the early •u:f.a6.iles. 

The _problfl'n of a.~ackinq 3h1ps c~t sea will bP. par.:lt:-ular-ly Qrat. 

Evan unhardel'\ed, fixed, la:td -t:orge+;$ S•Jch as airfield$ vJU c4U. 

for the use of thermonuelur r·ath.er t~a.~ fi ssit.n•miss.U.e -l'~ 
'to offset moderate circ:Jlar· I·r.···biW~e et•rr:rs g!.r:'PJ.7. !he :bal11atic · 

missile requirP.Jnent w;ll be for ra~gc-: o! .1~ lcut 700 nautied. 

miles LIJ!I, a!'d pr'!fersbly l,lOO ne;.ati:!d. mileJ, wh:!ch will Pftl'tnit. 

flexible deploym~ttt &~dinst: all t~-.. intpor·t:ant baJes L'ri capital . 
cities arQ'Jnd the Chinese peT:ip!'!.~l'Y. O.f partic:Uat : ilapo:l'tance t'C) 

the C.hines4!f will b~ c"!lcP.al~n'!!!nt of mi.ssile&, t:o J)t'.W41L"'l.t tll!'fetinq 

by the United Stat:es. 

ranges of as much as 6~000 !1au~:i :al "Ul~::. •;c. t::"!'t'ea!:~!'l credibly 

the l.Jnited States it:s~lf. !~·:~t·:o:tt:i:"'r.,~tsl torees ~\'t be Iliad• 

survivable i.~ the face cf ad,;·3!'1.ced b".:·;te Wflllap?~3 and t-ec0!1nais

sance systems. F.l\'lplacemfl~.+:' by t:he ... .,;i.~Ps.e r.·f ~ny 1ft!f.ss:Uet w:i.th 
" .. . . _. ranges of :.? ,000 !'la•Jt:1cal mil'!!-; l'r. "'ct-. wi.ll :i'J~OIII..t~:i~•.Uy t·'h~at·~ 

the Soviet Union • 

... 
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1!\e projection• auweat the follOWing ~le fo. a eo.u. 
niat: Chinii!SI!I nuclear wupon.a P1'09l'• that enjoya h14ft Pri0l'1ty 

and that already has a favorable st.rt. 

First wapcn d•liverable by 
IDinned bolaber 

20·weapOn stockpile 

First warhelds s~it!~le for MRBM 

sa-w.apon stockpile 

100-weapon stockpile 

First thermonuclear w.rheads 

. 200 thf?'r.cmuelear weapona, or 
400 fission weapons, or a 
combination 

l96S 

1965 

1116 

1987 

ltll ... 

lilt 

1111 

Severe technical or econcmic difficuJ.t.t•, or a deli)erate 

"stretch-out," would re!ult in aysteJ:~.-tic delaya1 ...._... little 

acceleration of such.a ach~ule aPf'ars Poaaibl• ~~t d£teot. 
' ;• 

SOViet assistance. Aher all, stoekpile aoquil.itiGn'de,.ndl Cln 

the accaulation of pr.oduction facilitiea for nucleal' .. ,..., 

and mvanct!ls in warhe.S t~chnology depend on ttepMttd .nual.eal' 

tttltl .• 

. Delivery wohicle development ia likely to prow,w.~t..,. 

difficult and expensive for Chin .. than wrMacl develop~ertt. t'he 

obsolescent 1L·28 Beaqle light· boOer, given to China by the 

xi 
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Soviet. yeera ago, will probably have to be NQinecl aa ·tt. Min· 

manned delivery vehicle, caespite ita amali paylo.d and naiTOW 

bCIInb bay, untU the 13~0•; Chinese technical reaourcea will not 

be !'fi'Jal to simultaneous bomber ard missile develop~~ent. 'lbe 

CltinE-se are likely to c:oncer.trate on ballistic aiaail•a, 1n111\1ch 

a.ae, starting sCIIIIe tilDe between 196.6 and l9ti8, the}' couJ.d pro

bably have the capability to deploy • few nuclHt'•t-toPed lltf..d:hlft 

range (700 to 1,100 ti-t) ballistic mis3Uea of their own manu• 

facture. The threat would reach the vicinity of lOt• fairly 

accurate MRBMs, supplente,;tiiJd by bolllbers, in 1970 at the ettrlieat.. 

ICIMa cannQt be deployed by China until saM tiM in tho 1910&. 

Apart frm minor clandestine threats, seaborne strategic •Y*t
are unprOiftisinq and unlikely. A crude . intercontinental aei'Gdy• . 

n.Uc threat is also unlikely, unless an rc• progr• encounters 

unforeseeu difficulties • 

xii 
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I. INTRODOCT.teft 

PUifPOSE: AND scorr 

lbis discus.sion of thE' CCIIMtUreist Chinese~ nuelear tftl'e4t 11 

intendl!'d to ~upplt~~nPnt and corapl.-mPnt existing.natiOnal'lntelli· 

ThP ir.tention is to rf:!t lf.-ct:, in addition to the b&aic 

intelligencP indicat1on~, un·.lPrl;-il'lg considerations discualtld only 

to a limited extf!nt in thJ> ~stim.stes. 'Iheae factora inc:l\lde 

Chinese rP.~uirP.mf.?nes for nuclear· _,apons syat-.. MMrica~ pt:O• 

. \. jection' of tN> ChinPs~ thrt;:tt: bawd on plauaihle ISilllptiona, · 

and key choicP!i ol)@n to Chinu'"-' dHision....akers. The purpoee la 

(l) to o:t,•nmarize th.,.. f'Vid-:nc-= arid rf-COI'I,truct SOlie of the ~sic 

r.~l"'~ Ht:-rations so th!t th..:- ro:-,Jdt!'r can bettet judge for hiluelf; 

:ind.U l to sugg~--t ! n·lat iv.·•ly spF-cific and ~uantifif'Cl 'Picture 

of the threat·. 

ASSttlf'I'!ON3 

On SoviPt. Support 

Assumption' r·egnding th!' futurP level of Swiet s.appon •net· 

a!osistan(~ to Communist China ar"'! lo·J(tr·emely important in 'defining 



• 
~-

~-

• 

the ChiMa• _threat. &ccept .._. othft'Wile at:attd.tbe f0l~01fin1r:: 

assumptions ere ma4•: 

a. Ho new CO\'i•t: cCIIIild.tMnta to i'Md.,. J.atge-a._. t ealllld•aal~.: 

end ecOftCIIlic aaaiatanC* ·will be fOI'ttloa.ing. !Nde. Vitia 

the SOviet Uninn in aa.oditiee illportet for ·Ch.tneae. 

induatrialiUtion MY conttn ... 

b. No additional wupon ayat._ adapt'•~ f(lllt nuclfJIII' 9· 

livery will be supplied outright to the ~c 

Chinese. 

c. Soviet assist.·ince wUl not J:Nt ren8WIId in the n11Gl.ea'r 

field, ancl will not be extended in the lliuile field. 

On the Chinese -SCOJ!!!IX and Food Situation. 

Withdrawal of Soviet technical aaaiatanae in 1110 ad _.... 

quent diminished deliveries of Soviet-built e~)IIIMt ·have caUHd 

major setbacks to Chinese industl"ial anl technical progNta. IJ.IM · · 

:1gricultural (or toad and population) situation, ::JDONOYe'l', . 

thrutens to be chronically so preaarioua as . ...,;..ly to , ..... , 

Chinese industrialization and military-miolllft _..l.,_,.t .OWII' 

thtt n.xt: de!'lltde or ·lonqrer. Chinese econoiic troubles p-. tftiOUI 

difficulties for estimators, becauae it ia extreMl.y ·_had to dis• 

cern how much any particular high-priority effort, a110l'l at the. 

nuclear program, haa been set· back. For US pOl.iey purpo•••• how

ever, it is desirable ta explore whether the US COUld h..U,a ~--

2 

\ ,. 
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moat severe threats that China eouJ.cl pow without eutatde •JDOI!'t".>l,l 

'Ittis paper therefore assumes tl'.at th" nucl•r wapona P~ala hal 

~ been serioUSly •~t back by the general industrial bNaJcdown 

a.,~ food shortages. Instead, projections are based essentially 

r>:t a judgment of Chin-=~~ i:"IIChnical eapabiliti .. , i~~Cludiftv addi

tions to these capabilities likely in the eve•-:t 't~"t tn• iftdu!l• 

t't-!41 part of the econorRy resumes its expaf'sion by the .~tid-8011. 

Accordingly t·conamic ass~.~npticns chosen for the PNt•nt 

paper, except whe" noted, include the follow.lng: 

a. Chinese agrir J.l tural. cr·ises will not C&UiMt- title ruling' 
' . ~ 

regime to set aside ils nuclear Ml.bitionc, nor ltt.S to": 

a countP.rrevolution. 

b. nte regime, although not frft frc. a9l'icultural troubl• 

for many yPars, will bring th• situation subltaratiaUy 

under cont:rol. By th~ mid ·1960s Chine Will b'ftR ·to 

meE>t its aqricultur.:~l n.:.:~~~. 

c. As a r@sult industrial rPco"VPry will become effective by 

1964-65 and thereafter thP- industrial St.ctor of the 

econCIIIly will grow Ly s ignil icantly mote than s-.~,but 

usually not more than lO' • yeer. 

More s@vere economic dlf ficulties would probably rend-.,r in• 

feasible a number of th~ potPnt ial achievements discussed in the 

body of, this paper. 
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On the Chinese Choice. of Policies for Nugl.•r Deve1CI!!nt -

- As a result of econonaic lillita-tions, the CQIIftuniat Chinese 

h•ve i., the r~t ,...., vurs a baste choice btl~ pol.iC:i81 Which 

at the ex~ are •• follows: 

a. They ca11 put their fmphasis on the short run, P1'814uctng 

whatever nuclear-missilE:! ayat.ems are a,toea:tble, stM"ting 

in the 1960s • Chinese industrial and agricultuzal 

capabilities will then ·still be woefully inadequat~• for 

giving a seeure base to China as a nuclear powr, .··.t'ftd 

the resulting w•.apons capabilities My be Ml!ginal. L"'' 

th1' casP their other national geala will be aet '-Ck, 

including their conventional military aapabili~. 

their civil n~~•. and possibly their lonv•run ~fot.• 
ance in the nuclear~iasjle field. 

b. They can scale down ~thort ·run nuclur .... iaailtt efforte t 

particularly production oi ~quipnent for oper~tional use, 

and (} iv~t·L lhe f,_':IOUIU·S SO !JIVed intO l'liaiftg. ~ 

general lfllvel of output ilnd tf'chnOlogy in industry ard 

agriculturP.. This choice means deferri~ ayate.atic 

proc1Uc1:ion of advancPd WPIJ'OI'lS untU tht! 1970•; when 

Chin.se industrial and t:Pchnical capebilitiel ahQu].d be-~ , 

ruore develoPf'd. rtforts on adWinced WMfOnl wottl4 be at·· 

thf! e)t'perimental and . prototy~ level. An exception would 

4 
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pres .ably oc:cur in . the pracluction of fiaaiGNibl• 

materials, because atoekpile grOwth is a c\IIUlative 

· proeesa. 'l'h• adoption of this altunetive pOlicy. VOUld 

possibly produce over time • greater advance in the level 

of nucl•t··mi~!ile technology. 

In this paper the assUIIlption 1a generalli ·Mt'tl tNi~ '!CIIIttn:lat · 

Chi,a w~ll choose essentially the first policy. Over tb• pteaent 

decade such a cour•e would offer th't more aerioua thtwtta, and ;,, 
\ .. 

these should be wighed. Where the z-esulting eaptabilities appeu' 

unequal to the intendt~ military task, however, the Cbinla •. Will 

have good reasons not to undertake production and deplo,.ent of 

the systems in quf!stion. In such instaneea the Ca.uniat ChineH 

will probably choose the second policy rather then the firat. 

proouction of nuclear materials and mOdP.rn delivery •ana• in China 

are hecloudl!ti (even for the Chinese) by many Uncet'taintiea. The 

SMall existing base of intelligence makes extrapolation halardoutl' 

but tech~ology seta strict limits on th4 outcoae. 

Despite uneertaintiet, a quantifi.ed deacriptiort of.tbe 

threat, with variants, is necessary to develop the implications 

of • Chinese nuclear capabi~ity 



•. ... 

SECtiUTY LIMITATIONS AND ~P!ENTS 

Presentation of the subJKt in this fON precJ.urlea extendec{ 

d.i&cuss;!.on of 4:t.K!.:ting estimates. 

Aaaistanee fran within the intelligence C!OIIIIIUnity haa been 

generoualy forthcoming. '1'he cooperation of the Central Intlll.li

genca Agency has been outstanding, •na hcta l~Mn •uppl.amenttld by 

the excellent ~ooperation of e~perts fro. the Ata.ic ~~ 

Cannission, the Defense Atoruc Support Agency, the Deperbwnt of 

State Bureau of tnt.lllgence and Research, the Ul1J.tecl States Air 

Foree, and other agencic! .. 

6 
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External ohjec:tivee of CCMunist Chinl that Cln be a.t.z«tlr:\ · 

furthered through an early nuclear capability i•~lude:l 

1) S~urity fOT' th~ C"inf.u'! mail'l!W. 

2) Consoliclation of COIMI.unlst power in China by the 

"liberation" of Taiwn. • 
3) Enhancement of China'! regional role thrOugh reduct~ 

of the pow.r and influence of the United States in Alii ani. ttt•. 

Western Facif ic, and through projection of Chinese infl~nce in 

nearby areas. 

4) :rncr~3sed influence and prEI!~ti;e on the Wl'ld tcene, 

~n~ p~agress tONard eventual su~rpower atatus. 

Mast~ry of advaneed ~•pons t~chnology would alto ~ 

strongly to feelings of national pride and thUI have ~tant 

intern!ll. adv'lnt~~t11?. Anv unse of urgency which the China• may 

7 
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have with regard to their .,uclear progr• WOUld be reinforced ~:· ,_ · 

a fear that China might ~ ~rmanently excluded fre~~ NjOI' nualNI'• 

P~r statua by ~~· •m.rican-Soviet "deal" or arms control agree • 
ment. 

In furthetanc:c ef th@ir objectives the. C:o.untat Chine .. ,_... 

quire nuclear forct-s that are us~tu.l in t:he dat.r.le "' tM 

Chinese mainland; capabl~ ,f attJcking the cities. and fozocet of 

non•COIIIIftunist natiOn!ll in Asia; CdpablP. of effective attaclt on t:S 

forees and military facUitiEOS in the Westei'J't Pac1fJ.c.: and ttMt Far, 

East, whethet' on thflit ow" bo~P.s or dflployect to forw'fd area; 

and capable, in s~ futurP pP.riod, nf attaeking t'M Unit.! St"l~l 
and. other distant areas. 

The Chinese r~quire regional nuclear forces aufficient to 

impose caution and restraint on Allliric:an non-JtUelAtt o,eNt£ona, 

and to decre:ast- the attraet:i~nP~$ to Atnerlean forcea of -.,lO}'int 

nuclear w.apons in c ituations involvir•<J China. A Wltll~evelOpld · 

regional· capability could giw- thP Chines~ military ad.vantage1 

they now lack in sOM situations, p~rticularly in hostilitiea in· 

volving Xorfla or Taiwan, and would pPrmit a ChW.e ft\MUM&:·· 

r~spon~,. .to us nuclfn· attack.. UndPr sptocial e-ircWitltenfta,. with 
.. \ 

sufficiently pOWII!rtul forcr s. a pr4! -~;mptivfl!- attack on US foreea ·,. 

might bf! a.Jvantageous to Ch ir.a . 

8 
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!!!!9.! 
The range 'requiL'ttments ·for ·attack on posa:J.ble objeocs..-~ .. 

q'h·en in Table II·l on page!l U-12. '\ 

C01111unist Chinese 'ar.g~ 1'tiit'!Uirements are relativelv lhort fott 

reg-ional purposea and relatiwly long for intercantu•n'-•l. P*• 

posu. A ll':inimUIII or 700 nautical mUes f!1!! ra~ iG -.,...••rt t'O · 

make China a full*.flEdged r·Pgional nuclea'(i power., aJ.though. half 

that distanee would bP. useful agdn!t Taiwan, xorea, •tid the 

northernmost portion ·;f ~o:.;t"hE>ast Asia and in defenH of the 

Chinese mainland. A IJ'IlSStle ot 100 NM ra~ge WOUld reach not: Only 

Kor&a and Tai\IJ:tn • but also Okinawa and .. ~: Japan, not ·to Mntien 

S.igon, B.!nqlc.ok, Manu:~, P:Jngoon, and N'ftv 'n.lhi. This r._ ~ 

not only sufficP for almos~ all;. imporunt periphtiral targets but 

would also give somP fl•';w.iiiiL.t-y of d~plOyment within Ch~, A 

rangP. of l,l.i:) NM wou1.:1 b·-" !dvant ag••ou! ·•.f.f it could be. aehs,•vt.d. 

Without SUbSt'!lnt ial dF;hy in thP prograflt•<ij<tO COV'f.lt' addittOMl. 

peripheral targft s a no part icuhr ly to provide further flexibility 
··: . .-

of deployment. At tht o~he-r f.'lit"t~m~, a range of 5,000 to 6,000 NM 

would be n~cessary to conH it•Jtf a ~~rious threat tc;) the 'United 

States, and at lP-ast t.., so.:; NM would be d•sir•ble. 

VehiclP.s with unge! h~twP•n 1,100 Nft! and 3,000 NM coUld only 

be interpreted as d~signed fo1~ 1.ht! against the Soviet Union, which· 

~ 



. ' designed against the Unite--d Stat.= a. This cirellll.ltance .~ an 

o:-.rat·;,onal H!Cf.Ji,....nt to j\lllp directly fran the 1,100 1t1 range 

to the vicinity of 5,000 NM or mor-.. 

lt' 
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TAILE·II;..l 

RANGER£~ 

Ap~raxiMate dietance in nautical milea 
frcm a roaclhud or raiJ.heacl in COIIIUniet China 

0·350 NM 

Taiwan 
Hew Delhi (fran Tibet) 
Vientiane-~orn-North Thailand 
JCorea {Pusan) 

350-700 ttf 

Okinawa 
Central Thaile~t1d {Xhorat) 
Northern Japan (Mieewe) 
Southern Japan (Itazuki) 
Saigon ( frcm Hainan) 
Phnom Penh 
New Delhi (from Sinkiang) 
Bangkok 
Manila 
Rangoon 
Central Japan (Tokyo) 

700-1,100 NM 

xarachi 
Xuala Lwnpur 
Sverdlovsk 
Singapore 

lJl00-3, 500 NM 

Guam 
Djakarta 
Mo•cow 
Adak, Aleutians 
Leningrad 
Darwin, Australia 
AnchONge, Alaska 
Bonn 
Paris 
London 

--~ 
~· 

120·200 
270 

290·315 
350 

J7S· 
445 
410 
480 
410. ••• us:· 
518 
575 
100 
610 

1,500 
1,605 
1;765 
l;tts · · 
2;005 
2,230 
2,610 
2,960 
3,090 
ltl40 

~. ' -· 
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Numbers 

3,500-9,000 NM 

Honolulu 
Seattle 
Sydney 
San Franciaeo 
Los Angeles 
Cltieago 
New ¥ork 
washington 
Miami 
New York (fran Chungking) 
Buenns Aires · 

3,620 
3,890 
3,910 
4,250 
4,540 
4,tso 
$,200 
!,250 
6,031) ,,,,0 
B,Gf'O 

Depero i.ng on the. tvpe of campaign, Chinese nucJ.•r ~iona 

would require attack on approximately the follOWing nuaber of aoftl 
targets: 

1) HostilitiP.s involving a specific locality such as XO... 
or Tai_.n~ S to 25. 

2) A minimum counterforee operation againat unprotected US 

delivery frl~~~s on fi~ed bas~s in th~ W.stern Pacific: 15. 

n Attack on all important fixed, soft US m.i.litary tarpta 

in the Western Pacific and rar E'att (incltx'ing those jult men• 

tioned): 60. 

At 4 missiles per target ( !iE-P discussion of CEP require• 

ments, ~low) for 15 to 85 targ4t·ts, the Chiniee requil'elllnt for 

attack on thP. above target systP.m would be 60 to 340 missilel. 

1. In the sense of unhardened; i.e., not Undlrground or 
otherwise heavily prot~cted against nuclear effecta. 
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r~s for use ap1nat hardened, diaperalld,and aolaile ta19tta 

WOUld be additional. 

SurVivabili!f 

r.n view of their nuclear inferiority and. their -.oeure to 

0\ .. r:tead reconnaissance, the Chinese are likely t-o cona:t.~•r con

cealaent of missiles, however difficult, Iii •ndatlft'y. '!My wUl 

prob&Lly early secrecy to greet lengtha to prevtftt tarte~ of 

t'heir nuclear capab1lity. Mobility would alao be hifhly -.ir• · 

able to facilitate concealment and add to the flecibility. of (lid 

henee economy in) Chinese uuclear striking forcea. 

Tl!:g!ting 

China and the· land• in ita vicinity are -. the aoat 
I . 

poorly !Ripped regions of the world. 1'here · ia. no -~ thlt 

the Chinese have succeeded in obtaining geodetic and other dati 

needed for accurate location of taE··:Y~t•. With pHbah1e inaccu• 

raciet at both endl of their trajectories, .. rly ~ Jdttilei 

will be militarily useful only against very large• f::l.xed, aoft 

targets, and even then their effectiveness will not be aocuititely 

predictable. China will need manned vehiclel that oen ••k their 

QWn targets for use against 11191 soft targwt• ..tten· aas\INM:e ·'of 

deatruction is necessary, and against hal'denlel, d:llf8ftlld,-.., 

point targets , at leaat until Chineae WHf01"11 ancl luppol'ting 

systems begin to achieve real sophiatication. 

13 
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A second tar;wting problem st•s ftca the nttld to be eke to 

attack mobil~ target~ in the Western facific. Unleu ...... until 

it aeqa:~r-es ar. a1~t:tUate rpconnaisaance capability, CCIIIluniat Chiril · · 

can only hope to Het this requtrenent in a mird.JUl mann;.r th1'0119tl 

t"'• dual use, J:ot· r-l'!''!!'ll''"aissanc• and bolibardMnt, of Wtawr 

~~rs are available. 

CEP, iield, . at1d Relubilit y 

Accuracy and reJ.iability are further dl!ficUlt requi~tl 

for the Chir.-~•. the neutralization or destruction of the atruq~ 

tUrPS and aircraft typ.Lcally oh~ned abow grounll Oll''arl ail't~ 

co~d be accomplish~d by a single fitst-genentiGb·fialion wapOn 

only H the dE'vice WI'!>N exploded at opt~ .ail'lturat 

height nf!lar th~ .-xact c~ntP.r of the target. A probable c1rculat

error LT!F:!:J ot as Uttl~ en half a nautical mila -.ale~ reduce the~\ 

expeet-?d d.f.~ . .tbling d.amag~ to only two thirds of the a1rc:raft,•nd 

~tt"J('t:-ur<?s. Clearly, a b!tllistic minilP. ~th such a small wr• 

head would· bl" an in3dPquat:.., rF-gional Wf'apon except in wry lar9" 

numblarct, or Hc~pt with unrPahH icJlly high reliability anc:1 low 

crP. A thF. r·monuc 1~ ar warhr.ad .of one-half mepton ( 500 X;r), on • 

missilP with on'!- nautical mile err and 60 per cent reliabll.ii:y, 

· 1. 1\ kilot·on /fJ] is P.qual t.o th!! explosive )>OWer Of· one 
thousand tons of TNT, a mPgaton L'ff!! to one million. 

H ..... 
~· 
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eould be expectec! to destroy over 90 per aut of a 80ft atr•baae 

target syatem·.only it four miseU.a wre pt'Ogrl•lll•ct··;;per target •. , 

Fot· airerafi:.odclivel'ed .. POD., the Chinese wfl.1 need to 

acoep~ the C!P characteristics of· the aircraft they hive tn hind 

(1#1i."t-lrily the IL·28 t'.eagle unless they pt· the TU·ll ...._). 

For lack of mcxtern, Mintainable, all-wether bgabir7 eCIU.J.Pf.l"lnt 

they will probably have to rely btlsically 01\ a viaUal oafabiliep 

to attack targets inconsistent Vith tlleir atssUe teohnolntn~~ 

Warheads adaptable in size and weight -to botn a.trcratt:afd· 

missile requirements will be found desirable by the Chineae' to· 

avoid ocptlratc warhead development prograu for HCh type' of 

delivery system. 

Manned Vehicles vs • Missiles 

The Chinese will face a serious probl•·tn tl'yiftf to obtain 

favorable military results fr0111 their poensaion of Nfional 

"'='!'"'~' ~ ~cause of the Cliff iculty of making auoh foroas aut'\tiV~ 

able against a pre~emrtive strike. Targeting am other deli wry 

problMs will require.the retention of a significant·~ of 

manned vehicles for many years, even though auch v.hiclea are 

difficult to conceal or otherwiae protect: whereas rigot'OUa 

Chinese requirements for survivability appear to call for mobile 

l~llistic missiles. 

lS 

'\. 



-------------------

Because of the vulnerability of manned vehiclea, 

are likely to ew.aggerete th~ir missile capability and to under

s~·.lte \.neir 111drhi1:~d ,,,.hicle capability. 

'''N'I'~C,t:"!',..,.,E~~ RE(IJ.Uit'Mt'NTS 

There is thus tar littJ.e or .no evidenee that" 'the C'3!nlltmilt·. 

ChinASP. s~e in~rcontin~ntal nuclear forces 11 ·a priort~y ~bjec. 

tive for thP i'!lmediat~ futu'M. 

With ewn a ptimltiv~ nu~l~lt' cap.abiUty, C....uniat Chial 

will bf' able to develop a minor capacity for diHct •ttaak'Oft the 

United Stat~s by means of nuclear mines, short-rang. 1~ .... 

borne attacks on coastal cities, and clandeatifte delivery. Dur:l.nf 

the period when the ChinP.Sfl' are unable to do moN, they MJ at ·, .. 

least tacitly thr~aten the United Statet vJ.th IUCh attac•. 

TbP. ChinE'!fl' ar• unlikely to divert aignifielnt reaOUieee to 

developiPg ! s~3-bttstl'd '~ubmaTiM or surface) miaatle ca~Uity, 

;, ,_..f,.,w of thf= long lfla~1 tlmf.t and high coats imtolved in obtain· 

ing· such a capability, and 1t.s low utility in the face of US 

!lfi'IIX*!"'r 

A crP.dible nuc:l-.ar·nm.-.j misnle 0\" airbotne ~t againa't' 

thfl' UnitPd Stdt,r;s would rE-quirP a r:tnge of at lHat 6 ,OOG nautical 

milt-s, prP.f~ublv IIIOrP, and. at • minilln.JR: 

·16 
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1) Either (a) ballistic missiles with wrheacta of at l•t 

one megaton., ancS a Ctf not greater than 3 to 5 HK,for use aga1nat 

metl"opol.;.tan areas; or (b) crude ballistic 01' aeroctynanaic 

vehicles carrying large (at least 10 MT) warhuc:ls with a CEP on 

thtt order of 25 to 100 ll'!il ... s. for use in operationa aiiHd at 

prouucing damage by fallout. 

2) The ability to absorb a first strike attack and/01 ~ 

prevent the United States, and also prt~bably the Soviet Un:lon, 

from locating the Chinese force accurately enough to permit an 

effective pre-emptivP or pzeventive attack. Thil latter ~U.· 

ment means contl!l'alm~nt', and either mobility or ha!dening. bp:ld 

reaction would not necessarily be requir.S. Excavatecl atCII'a~ 

sites in mountainous ar•as might be used to provide ha~ening at 

low cost. 

Miss il@-s with a srnall CEF would give gr•ter aaaurance- of 

damage and, as compar~ to aerodynam:le vehicles, would bft leas 

sutOect to pos~-1aunch attrition. Sophisticated intercontinental 

ballistic missilF-' LTCBM!7 would also appeal to the Chinese love 

of prest ig~, and would providtrt an important step into apeoe 

technology. 

For onP typ~ of vehicle or another the Chin••• min~ re• 

ctuirement, evPn it only for political purpoMI, would hardly be 

less than about 100 missiles deliverable against the United 

17 
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States. Ev@ntually the Chinese would probably want a milaile 

force comparable num.rically to those of the United Statea and 

There is clflarly no logical li•ait to th~ Chine3e need· for 

hiqh•r·yi~ld warheads, P!p-.cially warheads for muaU., juat ••· 

there is no limit- to the nel!'d to r~ucP CtPs ar.d tu ilaprove 

reliabilily. 

Atoruc 1l"molitions fprimarili' a retardation device) and anti• 

subnlarinfl d~v1ct-:! would api)E'ar· to have little utility for China. 

Small battlefiF-ld typ~s of WPapons might be useful to the 

ChinPse, but to a 1P5s•r ~~~~·.-.nt than to the! United Statea, ...,._ 

dev~lopmPnt of th~ ,,. W"llpon'!> hu bP.~n designed to c011penaate for 

small~~tr ground forc~c: In vif-w of the generally less efficient 

use of fi~ ~'ionablf' m•t~riah involved in producing amall•lize 

.,,.,.4pnno=: rhP Chwo:. s~ ar,. unhic,.ly to give any priority to the 

devt-loprnPnt of th~~-- .-apon!> at !Past until they have satisfied 

their rt.- ~u irPmPnt-= for rPgional and intercontinental uae. 

Air d~fens~ nucl~ar armament would be of conaiderable 

utili~y to th~ Chi,.,~P. !•t.iCh anna•nt could not, howver, be 

availabl~ for at lt~:.ast ,·a decade. by W\ich tiM the Chineati 1\U.t 

estimatiD that thl!' prtmary nucl-.ar threat to China will. be fi'OII 

18 
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Nll:latic aiasries. 'l'hua, again, little piOI'!ty 1a ape ·to be 

given to the development of ~e1e ..apona. 

Space acl-.ifMIN8ftts are desirable •• • -~- of ~~. 

end an 1,100 Nil Ml1ll woulcl pNbably · ~ uaed to la\lftOh tile fuat 

SMll Chinese aatcllite. 

SMWtY OF EARLY CHINESE REqiXRfiiE!l! 

For lnr.al and regioi'Wil uaes, the CM.noae wlll have Nquift• . 

.. nts for both ballistic ~i~sil.a and "~nned ei~craft. 

The IIUinned vehicle capability, to ~lude, if feaatble a · 

s•ll hunter-killer force, appears ..-..ny to offMt ~ 

:lnadequacies as well as the lack of aocuNCy inhfteJit in . ..-ly 

Chinese missiles. 

The ballistic missile requi.Nient wU1 ~ for NAgel~ of· at 

lHst 700 nautical miles, and preferal»ly 1,100 naut1oalldlea-. 

Missil,a forces shOUld be lllOV&ble (preferably .Uile) end re.lily 

coneMlable. The specific canpromise a110ng CEP, yield, N-• 

liability, numbers, time; and resource: nquire.nta which the 

Chinese may adopt can only be surmised. HOWYel', a Nlt.,.ble 

initial goal WOUld include a CEP of not OUR ~ · nauttaal llilel 

a yield on the order of 500 kilotons or .ore a aid -an Ml'1y in•

ventory of not leaa than 60 weapons, growing to at l ... t 340. 

19 
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III. Nti::LEAR WAIIIEADS 

CEHERAL EVIDENcE . 

I."\fcrmation on the Ca.unist Chinese atc.ia enugy Pft~ 

ia fragmentflry ·and often indirect. Fraa avail..Ul.e inrU.aet1cma 

the history of the program 1rpears to be as folla..: 

In the period 1950·55, Conaunist China engafld in preliai~ry 

preparations for a nuclear effort, incl\lling proapeeting for 

urwnium with Soviet help. The first minjng of urw• -..n .,... :: 

the end of this period, and the mainland~~ ruo ncmd.ted 

about forty capable Chinese nuclear phyaiciatl fraa the W..t • 

Chinese technieal and industrial capabilitiel wue itill '10 low 

that irdependent quantity production of fillionable mat~Tials we• 
uut o! the questi~n. 

The key Chinese decisions to start 1 full•aaale military 

nuclear weapons program, with as much Soviet asailtanee 11 COUld 

be obtained, were appal"fiJntly made in Stlgel bet.wen 1955 anl 1157 

(or possibly early 1958). In 1955 the SOYietl publicly agreed to 

supply laboratory quantitiel of fiaaionabl8 Mteiala.anc;t.othet' 

assistance to research, and in 1955·56 the ChiMie d'NW .... 

twelve-year plan for developing science lnd technology in which 

21 
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atonaic energy •• given firat priority. Durinf''the 1151·57 

Deriod Soviet cooperation aPPirently btpn on produetion of 

nuel•r-wapons uterials in China. The ~te 19501 ww ..ad 

hy i""~"aiw, hi~h-priority, Chinese effot~ta with MJ.uctent 

Sov•et asaiatance. On the research front • t1\e ;Son.ta· Pl'OWdtd 

a small five-to-t"en mega•tt 1Jff1 nucl .. r rea~ ••td Othe£> equip• '· '

ment. '11\ey also trained Chinese scientific i'ftiOI\Ml ln · soviet 

institutions inclUC:ing the Joint Institum for·lfue)Mr •••a-cta 
at DubnA, and helped launch an intenaive et:udy of r&ucl•r phyliaa 

in Chinese universities. Inf01'1Mtion about the, ... pona ~ 

11 much scantier, but the Sovieta apperently furnilhecl ~toal 

advisers, plans, and certain equipment for varioua faoU'Stiee•• 

uranium mines, ore concentration plantl, at leut.' one •ttU 1o ·. · 

uranium plant (on which work started in 1157), alll. 1018~Y:• 1. 

small cascade for oralloy production.1 It U .not:'t-t c~ 

whether as!istance -s given on construction of one or mafe 

nuclear reactors for plutonium procluetion • or on facili tiel for 

chemical separation of plutonium. 

Several uranium minea have been identified, but no.,. 't,l 

believed to have been shipped to the USSR •. , The quantity and .. 

1. A cascade or gaaeoua-diffuaion plut il a <~acility for . 
raising the proportion in uraniwa of the fiaaionabt,iaotoptU•tl~. 
oralloy • which is · urani111 with a high pr~tion of the tao-.. 
U•235 • and plutoni\lft are the pd.ucipal. fialionablt Mtetall fi'OIJl.. 
Which nuclear weapona c4n be made. 

'1' 
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quality of ore mined is not kno.n with' ec:ICUNc!y •. Ava:Ualila eVi

dence is consistent with the aec\IIUlation by ·~·1M2. of ·1!le· 

equivalent of sev.E'Al hunclred tons of Mtallic uNni\11, pl'Ollably 

leas than two thouaancl tons. 

Fr011 about the secol'ld half of 1956 there wa a •*le ~ ... 

in the Chinese propaganda line on mcdern ·. WQCnl aft'S · Wl' • In May . 

1958: came the first· public statement, ·in an articl• by t!M ail' .. , 

foree chief, l that in the future the Chin.e would have n .. lMI' 
,, 

weapons. RUIIors and reports of related lnaly activity allo pointed 

to a large-scale nucleat~ effort. In these ,.._ tJ\Mie;-,.. .· 
abund:mt evidence, much of it "between the linea" in ·..,ubl:l.c a~ 

~~ents, of friction between the two COMUnilt paiRft N;l.atell to 

Soviet reluctance to see the Chineae al'IIMid with nuclMI' ..,..,... 

' Some observers suspect that Soviet asaiatance wa Mt only cure 

tailed, but also desigi,'Mid to li11:l t the Chinese Pl'OfN•· . 
In 1959 photographs were llade ~f a long, un~entified but14• 

ing il'l Lanchow, near two major hydroelect"ric projects that' offer~ 

a prospective future electric power "surplus." The building ia 1 

slim rectangle, in the shape of one half of 1 SOViet tJ .. haped 

gneous diffusion plant (cascade) for ul'at\1111 Uotopit•.,...Uon, 

1. Liu Ya-lou, "Seriously Study Mao Tae•tung'a MUituy 
Thinking," 'Liberation AD Newaw,· May 2Jl'd, ltsa •. ~f. 
Leonard Beaton arid Johnddox, e Spread of. Ny!1m W!!Jt!!'! 
(London, 1962), p. 133. 
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although some experts say the resemblance to Soviet facilitiee il 

not close. An ample industrial water supply, and a raill'CMCI a pur 

that: doe~ not con-. right up to the building, aid to the indica

tiona that t"ia might be an incomplete caacade. PcNel' linea cUd 

not" I'PPHI' to lie in,t:alled in 1959. As of Mrly 1962, pCNer 

lin~' w.-e still not c.:\JnStructcd, and th'! 'lel'\kou n~m upriver, 

al~hough complfllt~, wa1 not yet producing electric power; cc.

parisons with 1959 suggested that cons~ructian ,... allencloned or· 

suspended in 1960. The only aavatace had been in finilhing the 

roof, and the site appeare~ inactive. 

Of course, ther• is a possibility that thil plant w.a in• 

tended as a more innocent industrial facility. If the builcUnf 
wre the start of a cascade, it would be ·a -11 one, • ··Ol't of 

pilot plant. EvPn with anotlwr ~imilar buUdJ.ng -.., ttse~ N• 

sulting comple~ could use little mor~ than one thiTd of the $95 

MW capacity which was plannE'd to be ~.:'!stalled at Yenkou, and 

would produce only a handful of nuclear weapons a ~r. there 

appears to be room at the site for no mort~t than two lldclitional 

similar buildings, w1thout maJor modification• of the aurroul'lll• 

ings. A facility or this .ti~e ...ould not account for the 1,050 

MW of elEtctric powr to bP installed in a few yeera at the large 

nearby Liuchia Gorge dam. 
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The Soviet Withdrawal of technicians in .U-1960 •- to 

have incluc!ed thoae in the Chinese atomic energy· prop•. 1'he 

official CCIIIIIlunist Chinese line or. the 11Uitary wlue of wapona 

~"'-' men reverted for some montha to a pre•l956 note. 1'hen in 

Nm,.,.ber 1960, at the Mnscow Conference of Ca.uniat parties, ~ 

ntaber two Chinese Canm.unist lHCler, Liu Cha~·ch'-t.,1 decl.-red 

t!wt China would heve nuclear wapons in thta near f\ltur:a, ard 

said that China already had four reactors capable of pl'Odtacil\f 

plutoniun (an Ambiguous statelllent thc1t could ha'le refer.~ to 

.. 
'· 

known research react'ots. which are too sllllll to produce quanti-ciea · 

sufficient for weapOns). Pre.ier Chou En•lai, in a Repteaber 1951 

interview with Field Marshal Montgomery, reite~tld China'• in· 

tention to obtain nuclear weapons. but ilapliecl that the nuclear 

timet:able had been extended to accanmodate other prnaing needa 
' 

of China. 

Japanese and other newspaper 3tories pointing to aluble 

plutonium accumulation from China's small research re~ctors, in• 

eluding the one in Peiping, do not corr•spond to other evidince. 
' 

Research experiments reported in the Chinese technical liteNtuN . _ 

as having bet!'n made with the ~iping reactOE' are incoapatible with 

1. Liu Shao-c:h' i is Chairman of the People' 1 bpublic. of 
China and second to Mao as Vic:e..Chail'IMn of the Central COfMd.ttee 
of the Communist Party of China. Chou En•lai. ranka th!lld in the 
top party organization and partv protocol. 
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its operation for a significant output of ~pona-grade plutoniua. 

'!'here is, h"-vP.r, indirect evid~nce of possible plutani• pro

duct:!.on o:l a much !1!1~.-· scale thlln these unclaaaifiec:l reports 

would suggest. 

irdicatione poiraa to 

the probable operat1on, from .early l9Gl •ra posa.U·ly troll lil~-

1960 (but with serious delays ard difficultiaa). of a plant fOl' 

producing metallic uranium, the -.~act site of Which hal not been 

pinpointed. "nlis plant is believed to have ban bu:Ut, starting 

in 1956·5', with Soviet ht>~.a;;, .1nd is believed to have·· -.. allloet 

ccnplete at the time of the withdrawl of tachnictana. '!he· plant 

pres._ably i1 now turning out ur-anium slugs for usa in a reRtor 

or reactors for producing plutoniuti. 'By correlating thea• 

fl'~&gments of inforMtion with the knOWn mininf and ON~ 

trating activiti~s, and by making assumptions regarding the 

plant's cap~city ... probdbly not much o·,o~r one ton of Mtallic 

uranillll output a day·-it is possible to guess that by ldd·l9&2 .. 
China had proces!P.d SP.Vf'ral hundrflld tons of metallic uranium, 

perhaps son. tons, but probably l~~· than 1,000 tons. 

A major uncertainty stt=ms from the failure to.locate a 

plutor.ium·prcxtucing hcility or to obtain positive evidence of 

its e~i~t~nce. Pr~sumably thP Chinese have taken great pains to 

hide thP reactor and its a!lsociat'ed plutonium-separation ca~~plex. 
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In view of the Chinese need for concealHnt and aec~NCy to 

avoid being targeted and of the appaNnt existence. o~ ·•.•. urai• 

rr.•tals plant:, 4:1 "~llctor may be ua\IIMICI to be in exUteitce .an.· 
probably already in operation. 'l'hia aaa\llption Mkea it JOidbl.~: 

~~ estimate tl1e timirtq ·of the first Chinae nucl•r teat on the 

~aia of production· of the mllttall.i.c uL'aniut'fl plant and of other 

countries' experience .l 

CHOICES ON FISSIONABLt MATERIALS PRODUCTION 

General 

'the principal. choice in fissionable mat-.riala praducdcn ia 

whether to produce plutonium, oraUoy Lf1·2S!7, 01' bot:h·' · Pluto• 
niUI\ is produced from natural uranium through bolll:MirdMI'lt of U·IJ8 

with neutrons, usually in a nuclear reactor. The prodliCt'iOn pt'o

bleRl for oralloy and lesser degrees of enriched uraniua ia QM of 

separating U-235 from the common isotope U•238;J th• two ilotopes 

differ for purposes of separation only in character:Latica relat• 

ing to their slightly different mass. 

l• See below, pp. 34-39 .• 

2. U-233 j.s also fissionable, but it. CO•produc:t U•t~2 · haa 
undesirably hNvy radiation einisaion, MIWlf U•I.J3 tor, ~oal 
purposes an inferior weapona ml~rial. 

3. The concentration of u..;23S in natural · urani1.11 • only 
l/140th or o. 714%. Oralloy with 93.5% U·2SS ia known a "ttp 
product·" Any ur•niurn in which the proportion of U·23S' Ma been 
raised is considered enriched. 
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Military C~nsidarstio~s 

Apart from fa.bricatio!t· a!'ld !\andling difficulties, pl.utonj.• 

is a l.i:ttle better tha..'t or:~l.lcy in most military ""'' pallitting 

a qreat"T' deqree of mi~iat"ur·ization for a device of a given yield. 

"Cl&r~:-" l'lut·~!!i:..a~r~, that :.~, ill~~~~ ... eontain1nf vey little of 

the undesirable isctope P..t.;.240, is better than or«Uoy ln Alftn~t 

all rtttpi.!C'~;., b'.l~: is expe.."sive. The P.J-240 content of p~\JJI 

:i.,CT,."~', M t:~af:: t::"ttt r.nal:f.':v dflte:r.qses, wit!\ the ~ad of 

:f.rradiat:io~ :f.:"\ or·.;..d·;c:i::.q t:~e plut:o=:ium within a rea.ctOI'--wt: the 

lonqer t~~ :f.rrad:hf;::i.o!'t plllt·:i~~·, t:~e less expensive ia the pluto

nium. A coonpro111ise is 'C!'las !".eeessa.ry betwMn purity and low coat. 

Pu-:l40 '-", s t:~~ effe:~ cf i.."'!.cl'eas:L.~ the neutron ftdiation 

b&e.Jtqro·.J:':"d ~ "" Jl•;i plv:i :':"q pt: 1ble"'ts of safety L"le! the l:l""-l tlwood -' 

predfltO!\S!:i~:-:'1 ( pl'ei::·i:t:!.st::i...:l..,), w:hi~.h CL"'l greatly lowe~' ycUd. 

r.~T:ic.h~ uY:Il.'='lJl~· .. ··."'\.:-t Sj !MY.!.:.'ed as to be eal.lecl oNUoy-

.i; :n!!'=eH;~r )' t::- -:a .,i .l:i:"::arv !"uclga.r pr: >gr:~m f~r at l••t two. 

t'Et.la~ively .:.·p"':i.~.t;:;;_:.a:!:'!i p-.n:·pC·SI!S: .f:f.rst, to pend.t: boolttngl Of 

f :is:. i.t':rt w~5;.K·:""' s ~ t :-' .m!k.i.:~q pc s :.:i ble the production of eignifi~ 

q!.la:"'l.,.:it:i .. \ .:.t t:t :i --::t..~.rn, a~d seC'o:-:ld, +;o permit the conatruet1on of 

l. f-'CIStJ.nq rqf~t'·' t:.:, ln,iect:tng a gas miXtul'e Of cl•tftiUIII 
and trH;:ium i!'l t~e core of a"' :impl~s.i-:.:1 device. 



• 

• 

i. 

·llilitary reactora, for ex•ple, powr planta for nualtter·JN•ftlt 

aulllarinei. (Plutonium·ftaled reactor. IN illlpNct1cal :Ud .,N. 
ae,•. frXtre!Mly difficult probl-. • ? r:-~-j, ' ~~ 
I /' .';''C~",",' . ' ibX»;~Q:*;i>'~!~.~~ ' . . I 
[~~·- . : ,:: "f the ~~ul~~-:ln~~ q·-···· 

••fety margins ar.d peri.tit 9'l'Hte.· :"l!iniatul'izatlon. J!u~ the l't• 

quiaite tritiU., though uaect in much -.ller quantitiM, ia 

as expensiVe by wight 11 orau,oy. ~t:luna 

in a reac:tor fu'!'led by enrich-' UJ'Ifti•, beauae 

the lithium used fO,r ~ritium production "PG&Ioha" the reeot10" 

ard ~~~akea use of natural uranium impractiul. Enr:LcMc!. ;utt..,iuri 

.also permits more econanical pi'oductiOn of plutoni:t~~ • 
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Without boosting, how.ver, the Chinen will be reatr:.tcted 

to lower yields for a tr:lven weight. For ttaia reaaon,if not ,,. 

otherl, they will probably want tc aclu productien of enriehlld 

uranium, if not oralloy, early in their progra. 

Pr0due£ion Consid~ratiqns 

Large--seal-. plutonium production, although believed f••Sbl• 
by linear acc•leration, is acccapliahed in the WMpona PN9NU · 

of the United States, Great Britain, the Soviet tkaion, and Fnmce 

by means of relatively large--and occasionally extr .. aly la~·· 

reactors, which may be fa.lt'd by natural urani\lft or by a ~

tion of natural and enriched uranium.· Quantity produetion of 

plutonium may be arui~ with. reaetors hav1.ng th.,.l outputs of 

'•" , oo t~ 3SO·megawat·ts; th~ largest reaetora exeeect 1,000 MW thel'llll ~-

power. The us cost of plutonium, of which the cost of ~-

metallic uranium reactor f~l is a large ~c,ortion, ia on the 

per kilogram depending on qWility 
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ONlloy, and enriched uraniwa in general, 

United States, United JCingdona, and Soviet '-"ion 1n tMeoua clif· 

f-~o~aion plants ( caael!des ) • The Frueh, having cleo~.. that pluto• 

ni\lft wu an easier material with which to at4al't, haYe not yet 

n.ovwt into ONlloy produetion. l'hey have, hOIIWer, apent nMrly 

orae billion dollars on their first caaca.!e, withou~ aa yet putting 

the plant into produc~ion. When the United· Sta~ fint ttetect 

to produce oreJ.loy in 1944 the atCIIIlic-energy PI'OINe used two 

other processes, t'8lying mainly on the eltlea'~tJMtic or ••• 

spectrographic pmces!4 •. ~aeous diffusion, which atal'ted open• 

tions in 194'5, pT'nwd to bit much ·teas expenaive, and tlw other 

•thoda were dropped. For financial reeaona othe poaaible ,_. 
I 

ceases of 'uranium-isotope seperation have allo .,._, Njeated. 

Among these, the centrifuge process has O..n sublequently developed · 

by the West Germans. 'n\e security classification 01'1 Nlat.d N• 

search has bf!f!n reinstituted by tlw Unitlld Stat••• although for 

large-scale production the c~ntrifuge process il not yet co.ptt:l• 

tive with gaseous diffusion. 

A great deal of informat 10n on "actor techn01Cigy, .applic• 

able to plutonium production, ha' long been available in the 

unclaasified technical lit@raturta t incl\IU.l'lf the; ••ign of lSO to 

300 MW reactors for electric pow.r production; and the ChiMM 

since 1959 have had some experience operating IMll reactor• 
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supplied by the Soviets. Plutonit~~ produet:lan 1a th••to• ,.,.... 
sumably something the Chinese will bt able to Mater; diffiCUlties 

sh~·uld i'rove or1l~· rr.t'ti~rate, and ahOUld eater on detaUa of 

engineering and execution. 

Technical proulems with a reactor include pl'Oducing uraJ'd.\11 

and graphite of high purity, designing •nd uper&t:'ing the t1t8Ctor, 

and separat'inq the plutoniwn afterward. '!be latter ia a a•:tor 

ehe.ieal enqin~ring project that gave the French 10.. d~fl~ 

culties. Bec:au!f! plutonium is redioact1.ve,, higt\1)' t=.c, atarta 

fires, and can caus~ nploduna, plutoni\11 separation end Mpon 

fabrication must b• r~t•·ronrrollftd. 

It is an intertrosting comMr\tary on the eccmado conditiOfttl. 

in different countries ·that in the United Statea •alloy il oan-

siderably chPapP.r for a giwn fission yield (all thinp .'\ 
' IJbK1) . • ..• , . ·' 

considenad) than plutonium. US oralloy costa about,. f: .• ;, r;.: per 

kilogram. In the Soviet Union oraJ i.?y is likewile praduoed :tn 

largttr quantity. and is ~lieved to be ehHper, than pl1,1tonium. 

In countries such as China, however, the 'NVft'ft ·if likely to 

~ true because oralloy production (t!·23S separation) ia .likely 

to be ewtr~ely difficult and e~nsive. 

Every method of producing oralloy or enriched uranium il 

f!'SSentially a brute•force ~thod.relying on the repetition·. 

thousands of timea of proc:esaea •aeh of wh:lcdl baa • ve17 -11 ,._ 
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capacity fOI' increasing the percentage ot U-235. n. engt...r •. 

:lng, whether in 1 caselde or ·with an array of aentr:lfugea, . 1a of 

l4 f:lnt-··precbion nature with extrMely d-nd·:ltlf Mnufactur:lng 

toieranees. In a cascade the 'h:lqhly corroa:lw gaa, uran:lu. hexa

fltoricle, .is p~Jm!'fld into several thousand ChMben or' •·ta;.e. ,,in . ·_ 

each of which it is ro,·ccd through .s Urae m.rt.1lli(! · ......., • .,., wtric:h .. 
I . . 

idMl.ly allows only individual molecules. to paaa. ·· 'lhia 11yatea 

requires thousands of huge compressors and other IJMICill tt.abiftea, 

with rotors and other parts coat:9d with nickol or .tU•in• aga:lnat 

the corrosi~ y-aa. 'l'l"t' ~OIIIrlP.oac "plumbing" ,includ .. apecial: a-.t-., 

Total electric power cons~ by the thr• US ca•Oid•a· -.r, :la~ 
apprmdmately ttqual to· the electric P<*lat' produced :ln China. (ly 

CCIIIIperison, the large plutonium Tfolctor CCIIIIplex at Hanford, 

Washington, requirt~~s a~t one eighth as lllUCh electl'ic ·.....- 11 1 

single US cascade and such a cOWIJ)lex can· furn:llh the •thmlal 
power for its own electric needs.:. 

ln general, centrifuges present e~al or even gNater · 

engineering difficulties than casc8des and involve higher eep:ltal 

coats; but they could pot""nt !ally save on operating Ooata. ·A ~us 

centr·ifugP. plant dfo:Signee in thf'. 1940s but n~r built would_ . ._.,. 

had 30,000 individual c~ntrifug•,, connect..:! by -• COIIPl• .,._ 

of pipes and valves. 'ftle design of a centrifuge involves seriou• 

alloy •nd rotor detign problems .connected with the high •PMd of 

rotation. 
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'!he difficulty of the oralloy production ~ 11 indicwtt:td· 

Dy the fact that apparently the first Soviet caicld• cUd .'ftOt work 

satis.taetOl·tly, but had ~t) be redesigfted and NbuUt·<wttJ\ ..,.. 
\t ", /" 

r_?t·~·; ttVen today t,· 

I 

I 
cade and its additions and successors are still a trlbut. to US 

engineering skill. 

In view of thesft eons iderations and of Chineae ahort:as-e of 

enginNrl, technicians, and skilled unual labor, .it U ,_..Uy 

expected that China will put emphasis on the uae of plu~:L• 

rather than oralloy for weapons. 

Most P.!timet~\ assume that the· f:lrst filaionable -~~ 

produced by China in t•stable quantity will be pluton:L•• and 

that it is likely to be produced in a reactor or rHotora fu.W 

wtth natural uranium, presumably with metallic urtniua aluga f~ 

the metals plant that probably began operating .about January 1•1. 

lr E.g,, in output of oralloy per unit input of e~ectri• 
city. I 
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The process of plutonium production starts With producing -

met-.llic uranium for a reactor ( 100 to '00 tons) • lOIIding , the z;a. 

actor • getting it to go et'it-ical, and then raising it to full 

powe,-, the last of 1111\ich can take several months the firat t-.. 

Th• u1•anium is irradiated f{'rf' SfiV'fral more months by ~- . 
. . .. · ' 

produced within the pile. 'lben the rHetor ia abut.,<*~~. M~ of 

the fl.·el is ~toved, and the sluqa are "cooledtt fCII' 60 to 'I) &ya 

to reduce radioactivity. rinally, the procea11ng of the i~· 

diated uranium beoyins in a plutonium-separation plane: tlwat pro. , 

:bebly is capable of proet=-!:dng each day no .ore than one 01:' tw 

toM of Uae uranium from the! pilt: ~ The proe.sting 

should yield of plutonU. requinid fOJJ 

a single nuclear test. Th~tn tht!! plutonium must he fabricated 

into a nucl~ar d~vice. 

The allowable "cooking" t imfl', and therefor• the _.ntit)' of 

plutonium obtain~ .from one batch of ,Jranium, is l:!Jd.tlld, •• 

already sugqll5ted, by the fact that as tirfte. goes on sa. of the 

plutonium is convertt'd into undesirabl~ i~otope plutoniUII·~40. 

From the tilllfl! concentrated ore arrives at the urani\11 -~11 

plant, up to the point df obta·1ning enouqh plutoni• fat one t .. t, 

the entire process described abow is likely. to take •~re 

from 18 to 30 mon.ths or mot-e depending on (1) the li• of the 

reactor and capacity of the url\!'\1'"" Mtal and plutonium• 

35 

... ; 
'• i. 

•.· 



sep.wration pllnts, U) irradiation tiM in tt. l'MCIOr, and c 3) 

the degree of difficulty experienced in producing ur1niU11 Mtal 

of tM req"'isite pu~:ttv al'ld in operating the NICtor and 

Plutoniun-se .. ration pUnt for the fil'at time. .._roua PDt~•t· 

bilit'1.fls exist for • del.-y of the program, notably aa a ~Ult of 

accidents and errors. 

Assuming that the 'Chin"• (l) use metallic urani• prodt'e.d 

beginning as far back as early 1961, (2) build a reaotar of a)Out 

200 MW thermal power (requiring about 200 tona of urln:fUIII), (3) 

aia at an early buildup of t~eir military stockpile at the ..,.nae 

of slightly retarding th .. first test, and (4) experience dtffi• 

culties comparable to those of tte French, the prcduction peliod 

ia likely to be 24 to 30 months. 'l'hua plutoniUIIl for the fiNt 

teat , could become available betwen Januatty and July of 1963. 

"nle date would be later if the metals plant had a lot of "dow 

time" or prcxluced an inferior product in early 1961, or if opeNt• 

1ng difficulties excH'Cied those of the French, either for lack ol 

technical e1rpertise or because of the general teonomic cril:l.a in 

China. 

How long thf! Chinese, h.ving the plutonitn, would then N• 

quir@ to fabrieat• a device and explode it in an inatruaented 

te-tt depends on outside help recei'Md, if any; the •tent of 
Communist Chinese familiarity with United States, ScNiet, Jritiah, 

36 

,, 
,' 



.. .. 
• 

I 
; 

. ' 

and French testa. weapons, and calcUlations; •rd Chineae fabri· 

cation difficulties with plutonium. 'Dle resUlting c.talay cauatld 

w fa!Jrication t1tne cOUld be fra. 3 to 12 months. 1'1111 give. a 

spread for the first test, as811fting 24 to 30 monthl for the pi'O• 

~t~ction of pluton1U!II, of from April 1963 to July 1964. AI indi· 

cated, operating d1fficuJ.eies and t~cc.:ider&t~ ':!ould oauatt' fut.tt:Mi' 

delays; economic difficulties have probably done so al.o.ty. - On 

the other hand, the Chinese might hurry the first teatl in a 

ss-ci&l effort to obtain an Hrly prope~ vtrh:lcle. 

Assuming that thf! Chiueae had no technical d:lfficUltiea 

..t\atever, knew how to fabt'icate a d""i.M, did in fact put -~ 

Mtala plant into effective operation in '-'anUiry 1961, ecl hUl'ried 

to- achieve early p.ropaganda benefits at aoae poeaible expense to 

the accumulation of a stockp4le, the first teat could haw.- taken 

place as early as 21 months after January 1961, that ia, by 

Oc!tober 1962. At the other extre'n"-• if the Mtala pl.aftt has not 

·been operating effectively, ancr in view of economic d:lffic:ult:l•, 

this test could be delayed by as long as several years. Molt US 

.xperts feel that the Chinese program has probably already slipped 

at least one yMr com,.reu to an early 1963 schedule ~-ora 

technical feaaibi1:lty. 

L E.g., by irradiating the pile only long enough ,on thll 
first cycle to produce plutoni\11 for one teat. ·· 
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It is ii!DOrtant to note that th! tctl• '11' tisn; of tht •ub:: 
sequent build~p of the Chinese atockfile dep!!!d!. onlX in ••H!r 

.-; on \'?
1
lel.her th• f!rtt test ia in 1963, or in 1!64, or ewn·l96S• •· 

Assuming that the metals· plant hat in fact operet«< aince 1961; 

the later the !~r~t nuclear exploaion, the more rapid 1t l~y to 

be the subaequ.nt acc\.llulatio.., of • st.,ekpile, and the clcael' tl'&! · 

second test is likely to be to the firat, eaMCially if tM d!lay 
. .· ., . : 

is not causf!d by faulty basic design of production faoilit!N. lf 

the Chinese driv~ toward an ear.ly stockpile •nd, clthOugh .,..ienc\. · 

ing f~w technical diffieul ... ie:, do not conduet their firtt teet 

until late 1963 or 1964, th@y could be tatting two or three other 

devices within silt months after the first. If ttwy do not h~ 

far propaganda purposes·, their plutonium•prc:duction cycle. aODld bt 

such that plutonium production becomes virtually continuoua,l 

ncept for "down tim@" caused by accidents •net oth!r troublea, 

!tartinq with theo plutonium for the first device. Thua; eat~•• 

ot thP tlmin!J of the fir!t hst are s01118What independent of ttoczk• 

pil~ •'timat~s, which dP~nd inst~ on the pr~m for a~ttng up 

production facilitiPS for plutonium !nd or!lloy, 

lt is inttol'~stlnq to ~IJialpart· the proa,.ative Chineae. leed 

time for "joining th•nuclear club" with thOle of other nuclear 

1 . That is , no sooner is the reactor unloed!CS for the cool• 
inq of the .. irrad iatflld pile then •nother pile il .lollded •net M41e· 
to. ;o er it ical; and plutonium s•pe~:·at ion facilities •re kept 
st,aaaily at tM)T'k. 
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~rs. PNiwnably the Chinese decision to proctU. nuoleer 

wapons •• made about 1956, ancl inteNive efforts on eonitruc

tion e~ fecill.~ies becren in late 1957 or 1958 at the latet~ • 

· Chineie industrial capabilities, hoaMVer, WN floN· lpotty and 

b:a~kward at that ti,11e t:han those of any previous nuclMr ~· 

It the first Chinese teat takes p.Lace a& W1'ly •• '963 this will 

.represent a lead time of approx:iutely six ·yeU'S, ·beHcl on ~ 
._, . · .. 

period of full-scale effort. By canQarisoa, the Fl'ench -=taievild 

a first test five ard one-half years after begitanil'l7 1 plutoniwa• · 

production prOt)Tu that had already been author:t..S two yeea 

earlier, clnd four and one-half years after the decia:l.on to enl.age 

and accelerate the program with military fundi. . 'Die Sc:wtec Union 

and the United States both had "crash" progr ... that toOk a littl•· 

uri:ter four years.l 

WEAPONS -T>ESIGN TECHNOLOGY 

First Deliverable Device 
'· 

The prevailing estimate is that the firat deliverable 

Chinese nuclear weapon will 1::.e a crude lix• to ten•thodund.;.pcn.md 

fission device based on a plutonium-implosion syatea. On •ilitary 

1. This ass\Del that the Soviet "cralh" p~ da't'N' frot1 
shortly after the A·bolllbinq of Hiroshima in lHS. · SO.~ 
had been mede prior to 1941' the Soviet nuclear ef.rort •• . 
apparently downgraded when the Gmllans gave- up their .h:f.gh•PJ'iOl'if:V. 
effort in l,94l. · S. Arnold Kramish, Atomic En!ftY in the Soviet . 
Union (Stanford, 1959). I · · 
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grounds, however~ there WOUld .,. Utele incentive· f. ette·~- · 

nist Chinese to stockpile a device so large unless they hid 

acq;.~ired from tht: Soviets or otherwiae expected to obtain TU•l& 

bonabers or the equivalent. l'he only other aircreft that eauld 

carr~· suc:h a laHJ~ bol!th is thf!! TU·4 Bull (a oopy of the liS. 1-29), 

which .11 already hopelA!ttly oU.o.ltiJt• •• a thrt!lat •in•t .....W.. 
military forces and is ava.ilabltt Only in. lUll n\llbel"'. tft.· the 

absence of Badgpr, the Chine•• manned-bollber fCIIl'ce WOU1cJ continue 

to rely as it does at pt'eS!'nt on :the lt-~8 '-9le. ~9ie it·a. 

rat:Mr small sircraft ~n:ict.ecl by· it:s bollb·bay clelip tct a 

nuelHr ht:wnh .. hnut 3 7 inchP.s in di.Ueter, which might With SOlie• 

~-~ b~tween 1,800 and 2,500 pounds. 

A powttr ful argwaurant can therefore be ..Svanced that the 

Chinfl!fl will try to jutnp Hraiqht to a 2,500~ p1u.t~ia

impl04lion d~vic•, o:tart.ing posnbly with tM; first nuel•»· teat. 

Any fldforo; on a b. J·:'l1J -pouM bomb for which tMN wn niJ ad-.:auate 

deUv-.ry m~ans oNOuld bo unnecr.;\>trily wsteful of acitmtific ancl 

Pngin~~ring 5kill'!- Th~r~ i~ atto good r~ason to believe that, 

havinq t>w:pe.~llnflnt~d P.ll:~~n~.lV~ly b .. for.twand with non•nuc1ear--,~ 

plosiv~~ in ri&;htion to impl~ion tti'Chniqwos, th•·Ch.ineaa' GOUld .... 

ac:hievo; an init1al wt--apon of the lighter weifht without severe 

dl" t. y to t h-. i r · werh~I'J d~v .. lopn'!nt program. A deliverable 2, 500-

lb. dPvicP miqht be evailabl~~> Within one to two years after tlllt 
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first aucc:eaaful Ch:lNtae nuc:l .. r teet. Ho.ver, the ec....il"t. 

Chinese lilly c:hooae to c:o~uct tn .. rlier '.tnt w.tt'h a 1..,_. de-, 
I . . 

v:tee. •• • phys~a ct:pt'l"inlel\t, a political teatul'e, and a --"'· 
cona•t'Yatiw but surer .. ns ·of reaching the -1~ wight~. 

The sa• 2, SOO•pour.d d~Wiett shOUld be capable, rittl anl.y •• 

ternal modifications, of serving •• a WrMM·' tor t:1o Metttia· . 
ranp bell:llt:io miss1J.ea /!flUI4!T that the Chine• IN eDJii'Nft~1y · .: 

trying to build, and as a ready-made prial&ry for r.mductinJ ·ttae 

nuclear teats necesaary for the developnerrt of thei'MIIUCleal' .... 

beads, which would prell1114bly be the next big atep. Onoe 

perfected, a 2 ,SOO•pot,ll1d l'*aJ.c we.pon should Dl'CdUIIM 

Firat Thermonuclear weaeens 

The problem of developing· thermonucwt ,..pons 11 of. quite: 

a different order than the probl .. of producing atoaie ... pone, 

tllh:lch is largely an industrial question. The at.tc:l•t()it 

the~uolear ~~ohtem ia largely a question of ae!entifio and 

technical imagi~ion, and it WOUld. be dan,.l'OUa to bile eatwwa··. 
on the idea that a people such. 11 the Chineae WN 1Midri9:'u 

imaginative power, or in scientific talenta. 
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A still eurrent estimate suggests that the ChillHe will not 

he able to attain deliverable thel'lllOI'\uelHr f!lf! WIPQnl until 

about 1970; but thia est-i.mate should probllbly be NYiaed in the 

direction of. shortening the required tiM. Moat experts ... to , ... 

fee.i. that the problea i: not exceaaively difficUlt ...s lh4Nld -bll 

soluble within five or siX years ot the fir•'= ato:--..1~ teat. thus 

1969 appears a feasible date, aaauming a first f:laaion t .. ~ in 

1963 or 1964. 

Jldvancement toward a themonuclur caplbility muat . pne•td 

.... 

in steps, each of which rt~Jquires at least. one and ptObal:dy ~ · 

nuclear tests. The Chinese shoUld be able to teke an initiAl 

fission device, such as the 2, 500-pound device juat aentionld, 

and use it as the priury in a aeries of aper:lMn~ c:teatgnect to 

obtain information on radiation flow, tentpiNtuna, preaauMa, 

casing materials , secondary behavior, ancl ott\er aapeota of tMI'IIO• 

nuclear design. For such testa it W"lUld );)e, deaireble to haft 

highly sophisticated instruments, but up to a point Mth-tical 

computations and a "trial and error" procedure with more nu.e»aua 

tests can be used as a suh-.tf:tute fer good ina~ation. . 
Information relevant to TN design can be gathered 11 a by• 

prcduct of any nuclear test, if the Chineat- can Pl'Oduce the 

inatruntentatit)n. The first t•sta specifically aiMcl at a tMao• 

nuclear device would probably 1"vnlve a mockup of the a~ondary 
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with ,...aurin~ devices attache to NCOI'd auch 1~ aa ca•P&•· 

For all tlwae testa the Chine .. would ..,_ advetitagtd 

if ~hey fu11.y , understood the behavior of their· pr111uy. 

One ·interesting facet of the probJMt ia the poeaiM11ty that 
the Chinese intelligence services could get hold of ~ ~ran· 

deaigna from any of th9 four nations that by then lhOUld IMt 

·; 

even one good "steal" might aave two yeara' expea-illentation. ~ :· 

it is, the Chineae will be considerably helped by theil' knowledp · 

of the shapes an:l approximate weights of tB •rhelda. Thia can he · 

obtained from publicly available 1ourcu. Sucb. in~ion caft be 

eupplemented by covert ~per~tto"s in Which tbe Chin... d~btleaa 

attain some success; in Europe if not in tha ~!ted Statea. 



~ .. 

-~ 

"• . ... 

When • thermonuc:lHr device ia developed· for uae· with eM· 

earlHst prifaary; it could be delivered by lldger or Bull. lgein, \ 

hOWIIVer, the aphaaia wlll probably be on producinv • ..Utr · 

ther!!lonuclear warhHd suitable for. MRM delivery. '.Ill• Min ..,._ 

quiren~nt for this purpoae would be a much •ller prilluy, ad 

in thii connection it IMfRI I'NIONible to luppot'l the&. the 

Chinest will tTy to proceed to 
r·· 
I 

lacking numerous computers. pure quality utftiala, and aclvanoed 

engineering 'capabiliti~a and experience--cannot " ecpected at 
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!eon0!!1zingu Nuclear Materials· 

Something hal already bftn Mid On the ....... of OOI'Mttt~ 
ing wights of plutO't:f.um, oraUoy, or cc.binationa of the two 

ir.t-o nucleer ...apona. 

Underlying considerations include tht follw:t*'l: 

l) Theoretical ux:lm1.11 achievable yields ar.: 19 ·.Jl,_/kf f~ · 

plt•tonium lltldl8 X!r/kg for oralloy. Thil ... that. rasra'l'Cil•• 
of design, 6 kilograms of plutonium cannot proclur.e lftOft than U4 

and in prat:tice efficiencies ir. fission davie• •• typUaUy. · . . 
of this ach~:~~!l:~~6~~~~~~u.!~:~i•• ~J 

/ Booating can· greatly iri• 
-···-- ---·-·-·· -···· ~--~----··-) 

crease the fission efficiency. 

2) The critical mass for plutonimt• without any Cc.pNI• 

aion 1 is 16 kg with no taping and s.a 1cf widl infini~ t_,:&ng.1 ,· 

For oralloy the comparable critical 111111es are 52 leg atld 1'7.2 llfi 

1. Tamping· refers to auZTounding the f iaa:tonable •t.tu~ · 
with a neutron-reflecting s.ubstance such •• d1tpleted natuftl 
uranium. · 



• .. .. 

In the stockpile tables to be presented·, 1 6 leg of plutoniiD 

and 30 kg Of oral."~;,;;;.· are f'8Ch equated With OI'Mt nUcJ.Ml' wepon. 

Givf'n enough surrounding high elf.plosivtt- and ~r, theae·· '(Uinti• 

tiH w1ll p~rmit prOduct ion of a nOIIIinal-yielcl wapon; the'Y:1eldt 

Will scalP up or clown with d,.victt wights Ind. ttiChnolO.,·• !<,tht · 
US r

1
(b)(3f42Usc§2162(aF<RbY·:. t 

1 
"""- t" ~~.M. ....... fir~t 

1 
· .. · · .· 1 est .s, n ..,., ... a .,.on looNolliiJWWftllliiJ .,.. 

1946 .• rt"~uireoc:t/(b)(3):42 usc§,21~2(a).;..(RD> lfor 20- to 25-XT yielda; the 

devicP wighttd aboot G,OJ.i poun<i'!. 

. L 5H bft low, pp ~ S .l , ~ ! , t: .; , r~~ .. d 61. 
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Thia will have the result of •cael.eNt-ing the 

efZ:eetive growth of t~f!' stocltpil•, compared to the figures ahown 

in the tables. 

STOCXPILE PR:'JECTIONS 

Plutonium Production 

As suggestad abov~. staekpile proj.eetiona uy bit lllde with 

little reference to the date of the first nucl•r cletaa.~, 

assunihg that Chinese uranium Mtals plants and plutoniua pro. 
I 

ducing facilities are adequately desigr'lld. The· SUe •net natuN 
of the progr·am for setting up production facil:f.tiea for plutoniult 

and oralloy are most important fer stockpile purpoa". Of 

course, some types of delays in tl"t~ ChiN .. ~·COUld en• 

force a time lag of one or more years on otherwise \."llid lt'oek• 

pile projections. 

The experiences of other countries suggest that the scale of 

the ~nitial plutonium etfort will be 1 ructor of 150· to ~_.., 
thermal p~r, unless a pioneer lOO·MW reactor il built to hurry 

tte first test explosion • 
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'l'he first four nuclear powera all atal't'lld aerioua Pftlduc:tion 

of plutonium for weapons with reactora in the 150- to 220~ 

tlw'!'tllal power ra~ge.J. On this baaia ::&.t is ruaoneble teo auppoee 

that the Chinese will atart near thia r.nge, PI'ObDly -~ to 

200 MW, am that they will serialize the d•-n long~ to 

build several th3 t can utilize the experience of the firat. 

Power output of the basic. reactor should illqm)w w:l.th expedet'ICtt. 
: . 

Perhaps some years from now the Chineae will jt~~p to a ~-l'e• 

'.• ·-

actor, on the order of 1,000 to 2,000 MW, but tt.a 11 no PN81int · 

reason for doing so until they becOile very aoph:btiaat:ed, ,._, 

enriched uranium, and seek to economize by wy of a new inwat.nt. 

1. The French started with a small reactor (Gel), ...._h 
achieved only 30 MW. and then j\lllpw.l to • aeccnl (G•2) at 100 llf,. 
oir.d .,. third (G-3) that was a copy of the aeooild. '!'he copy WI .,, 
under construction long before the original went critical and ... 
phased into production about 18 months after 'ita twin. 'l'he 
British, who pooled nuclear infol'Htion with the us, haw !Nilt a 
series of sane ten plutonium•proctucing reactors in the 18~ ton 
300-MW range C power output imprOI/ea with experience) • all llOI"e. or 
less idef'ltical to the first one. 'l'he US aeriea of reactora at 
Hanford has included sane "monaters" of over 1,000 MW, but the 
firat was in the s .. medi\lll-ai:zed range (after a 1-MW .adel. to 
demonstrate the method); and the initial $0Yiet •expel'ttnce wa 
also in this range. ·· · 
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By ess\11\ing en initial rHctor in the 100- to 250-MW range 

followed by a aeries of similar reactors, it is po~aiblJI to arrive 

at nr.:aerical st'Mkpile projections. For thia P\ll'POM 1 January 

1961 will again be taken as the approxiute date on whieh the 

Cnmmunist Chinese ,,,...nium metals plant bepn to produce alup 

suitable for use in a re•clor. 

As a first estimate, it will be aaauaed that the Ch~neae are 

able to design end build a rNctor of 200-MW ~1 POllet', tMt 

a second similar reactor will be built and put into oparetton tt.o 

· years aft"" the first, c-~nd, after that, new reactora of tt., 'HIIC 

size will be introduced at a rate of one each year. 'l'hia wuld, 

of course, imply a matching buildup of uraniua .tning,l .. talli~. 
•; 

urani-. output, and plutoniua separation. Acc-..nying ..... ,. · 

tiona must be made regarding the rate of t.pfov.Ment in reaetor 

power levels for this one design; the teat achtldUle; the a.ount 

of "down time" in the process, fol~ which 251 reduction in output 

will be allowed; the timing of the production proceaa; and 10 on. 

The results are shown in Table III-1. It mut be~ 

that any oralloy prcduction would add to th• wrhec atcM:r~le. 
The projection is carried to the beginning of 1970, ·b.v which time 

aeven reactors are assumed to be in operition. 

1. There . ia probebly no aerioua lim:l.tatJ.on on the M~Nl. , 
uranium available in China, but the ret10te locatiOI\ of· moet · minin9· 
areas cCl.lld impose high coati in terma of invea't:Mnt ard~ tl'eM• 
portation. 
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AssumRtions: 

1. First teat occurs about the end of 1963. 

2 • 

3. 

ReAclor construction schedule ia aa shown in teXt . 
~49) :first reactor goes criticel Decftber 191:1, the 
next two years later, then one per year untU. Dec:aber 
lHS. ' . 

Powu lflvel of t'f'actora r:!s•t 33·1/3 MW por ) .. ar ·after 
late 1963. By end of 1969 au l"MCtc!'s Al'fl cperatift9 . 
at 400-MW thel'Ml power. Each nw reactor fau.a 45 Ill . 
short of current power output C\f older l'eiiCt~r• it:'a 
first time in operaticn. 

4. Reactors opcr~tf·: on equivalQut of nine..anth cycle 1ft .. 
eluding six months for irradiating tiM. '!he fint 
reactor's first cycle requires an extra three aonttla 
for learntng time. 

·~ .. ... 
5. After discharge fram reactor an evenge of eight llOI\thl . · 

is required far separation of plutoni\11 and fabrication 
into weapons • · 

6. Fabrication of deliverable .,...pona starts in aecond 
quarter of 1964. If Chinfte· auat •it longltl' for an 
acceptable design, they would of courae be ~ly 
limited to acc\llulation of plutoniua. 

7. Output determined by au\lftptiona ·~ ia Nduc.t 25• 
to allow for tec:hnical diffieultiea. and aociclenta. 

e. T..arge number of tests is made as shown .to accelerate 
weapons technology • 
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Same obHrvers may consider this an UIII'Hlistically Npid 

buildup. It is acccm:Ungly labeled "moderately feat," an:l al.,_ 

alternatives are oiferett. In considering thil achldule, hcMiver• 

it "'"!-~ be remeftlbeftod that technical and ec:OI\OIIic clelaya llight 

caulll'! .ts much as a two- or tln•ee-yMr lag in the datea, in wh:leh 

case the Chinese might be hurrying to reuiwa the 1-Mt ~ • 

A S~OJ"'d !~=>St'iltat~· is Nde by 8SiunUft9 ~t the:· initiel lie

actor pile is only 100 MW. A c:t.sign lPvel . of 150 MW il adaiewd 

the second time the reactor is operated. A aillllar ructor 11 

again put in opttration two years after the firat, but thia t• 
new reactor·s are adftd· every 18 monthS rather than eve&'Y ,._, 

and they continue to be of this IMller typl. b otMI' • ...., · 

tiona art' identical. By 1970 five reactora IN in opettettCIIft 

rather than s~n. 

Together th~s-. two projections lurnilh a ~tely fat~ 

and a . "modPrately slow" picture. ror. thoH who IN ex~ly 

• skeptical of Chine!!e industrial capabilities 1 thl COIMIUililt 

Chinesf! priority on nuclear weapons, or the •phasia Cln flutontu.•· 

a third SP.rif!'s is appP.nded in Table IU.-2 • blaed on only two N• 

actors of 150-MW design (the first prcdueecl 100 llf· on the tint 

cycle), with no follow-on. 'nte· ,.,.. brisk pattern Of teltl 11 

still assumed. 
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.In each of the tables, as alt'flldy indicatlld, I c::onveraion ia 

used whereby si~ kilograms of plutonium are equated with one 

weapon or teat, eAc&pt that nine kg are a11\lftlld for each of the 

f j r•u: two tests. 

Oralloy Froduction 

ChinesP production of plutonium will prea\albly be supple•. 

ment--Pd at som!' pf.'int, perh.1ps already in the late 19&01, by Pl'C)• 

duction of or3lloy. Th~ most l1~e1y guess ia ch•t China, like 

lilt-· othP.r nw;l.-u powt" ... will build a gueoua diffusion plant. 

The Chineose may already have been assisted in cascade technology 

by th~ SoviE-ts 1n thP. 1956-60 Pf"Tiod. If the building seen in 

t.anchow is the !tart of a small cascade, the Soviets muat have 

gi~n some hPlp, probably including the design of the ~lie: 

machinery. 

There are two approaches to estimating future Chinese 

oral loy pror.luction ~ to assum.- that the first production will .• 
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cCIBe fl'OII the builc:ling at Lanchow, or to COIIJMIN other countries• 

experiences ard make 1n irdepenlent projection of Wt the 

Ce~~~~unist Chinese might re•onably be expected to do. 

'!be present facility at Lanchow, if a caacade, and .if and 

Mien Mchinery is put in plaee under the roof, shOUld utiliae 

only 50 to 100 MW of electrical power, probably 7~ MW (deptmd~.ng 

on tho technology), a figure that may be CCiftlMJt'tld to th* mDN 

than 2,000 MW for a US gaseous diffusion plant. •• alftady 

noted, hydroelectric projects not yet cCJilplete woulc:l prov.k!e on 

unexplained future f\{'W8"!' surplus that could reach an eventual 

level of as much, u ·1,000 MW, well in exceae of knCM'I requil'e• 

menta in the Lanchow area. 

U the unidentified building •• interdtld •• a COIIplete 

caseade with very small-sized machinery, it can be •tt..tld en 

the basis of the roof area that, operated at 1n effici.,cy COli• 

parable to what the Soviets achiev~ with their fil'lt sucauaful 

cascade, the plant might produce lbout 

or1lloy a year. An alternative assumption would be that the 

plant is or wes intended to provide enri~ uranium for re• 

actor us~, including tritiUift production. 

The oralloy requ::t.raent for • single ""cl•r weapon, depend• 

ing on desiqn ard the efficiency of ilftplOIIion or oa.ptieeeSCin, ia 

It can th~t be eatt.lted that the potential 
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increment to the Chinese stockpile by operating a caae&de·of the 

appen•nt size of this pl•nt 1s only in the range of 

·4GapoaiS a ye•', d•pandinq on the efficiency achieved. '1'he exist• 

inc:r plant area could also be used to take urani-.. halfwy through 

thl!l separation ptoct:''!~ to obtain a produet enrich.Sabout Sl, 

ptrhaps tons ot it a yt>at·, a quan·eity that wonld have 

about doubll!' th~ total U-235 content of the oralloy that eoulci be 

produced. 

1f it wrare not for the spac.f" difficulty, one similar build· 

ing could twentually bt• adoed ••ch year. this ia the wy tB eac

cades havf! dll!velo~d; th'! first one at Oak RU!ga ltafted with 

about one-t-=-nth ot· its pr•9ent electric pc:MIIr input. 

· Th~ Lanchow phnt, what~v~r its purpoae, hal not been COil• 

plett-d or pur into operation. A!i already suqpated, a aaHIIde 

put:' a h~av)l burc1F-n on tho:- 111achine-building induatriea. Poaaible 
··.1! 

l!'w:planat iol"~ for th-=- hdr: or c:lf:•lai of the work include the wi1:h~ 

drawal of Sov1P~ t'!'.:hnical assntance, deliberately insufficient 

Soviet h~lp at th~ bt>ginnlng, r~c~nt indu$tr1al setbacks caused 

by the food cri!>i~, incH-a!!tflod pr1ority of agriculture at oppoted 

to hf"avy indu!-t ry. n<!>ll)l~ ctus.-..::J by possible Chinese inability to 

manufactur,:. the t,..~uisn.; m•c.hin.-..ryo as yt!t, or a •ilion to con-
. '~ 
\. 

c~ntrat,.. on plutonuun instf"td. 
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The Chinese, aaatlfting they are producing plutoniWB, My be 

in no hurry to obtain oralloy. tn thia . e-, whether they ICid to · 

a small pilot fae1lit.y at Lanchow or buUct a nw OM dOel not 

1m2tl:~ much. In relation to the stockpile obQtnable with· pluto

ni\:11 alone, a hardfu.l of f!1tt'l'a wupona due to orelloy production~, 
~ .. 

will n1t basically change the atoekpile picture alrc~y o~eoen~. 

Orallo1 will have a profound impact on the r.toakpile attnatiQI\ 

only w11•n yearly production is suff lcient to fa~cate ICOJ'81" Ol' 

huncl~s of nuelcar weapons, and this wiU require a nwch l.al'ger 

cascade than could ~c housed in or aro_und the builcU.n9 photogNphed 
i 

in LanChow. 
I 

H~ largtl! a cascade might the Ch11'MtM bui14, Wid wittaw.at 
! 

W.IDOI,$ output? 'l'hf! first US and Soviet caacad.. utilistiil200 to 

250 MW 1 of electric power. This is perhaps a uaeful scale to con• · 
.. 

aider. If the Chineee experimented before buUding a tlPt, to 

111Brow and check their technoloqy, they tilight, bt ahle to start a 

"""""-" .LUL&.. production program at a technical efficiency yielding 

of electtticity, eaono.ising. 

At 
! 

for a Production plant of 200 MW, 

or enoi.Jgh for 
' to capa.city, like the initial capacity, can bt IIQINued in teNS 

of thej artditional n.qawatts of electric power NqUired, Which· 
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A 'handful of ettra testa would probably be ·undet.._., N• 

ducing; the stockpile increment correspondingly. Offsetting this 
. I 

or mer.: thin ofhtttting this, ther-. WOUld be econan.ea· trc. 1Nt• 

ting o alloy and plutoniln cOIIbinetiona in the ... W.pc>nj ... 

nf whi h are calread~, assumed in using 30 kg aa tt. -eqU1Ya1411ftt of 

one .. pon. Other variants c:culd be poat.ulataci, J-ut alitl'lt-ly 
I 

faster ischedulea wovld not accelerate atoalq»ile powth •t•eh nnt:ll 
... _ .. 

after .11970. From 1970 on, the scheduJ.• ahcM1 in · Table IU~J 
I 

i ' 
would !lesult in aeeelerating Chines& stockpile ~cuaulatic:irt, e~· 

p8I'Od + an all-plutonh·,• progrom, by 50 to 100 _,.,. ..• ,y.Nr-. · · 

~ results of combining this oralloy schtdule with the ~ . I 
I 

plutonilum produetion schedules alre.ty shewn artt •--rUed bel• 

in Tab~ III-4. 'lb• extrM~ely slow all-plutoni\11 variant :t.a 

omitted~because tt..re seems to be little l'!Haon for the Chinese 

to buil two plutonium reactors in the first half of th-e ---19601, . 

amidst n economic crisis, and tht::.., not expend productiOn in aa. 

wy lat~r. The two slower plutonium schedules shown earlter are 

combined below, not with the or alloy schedule shown in .Tabl• II%-.ol • 
I 

but wi9' the same schedule laggfld one }"Nr. t'hua only in the fir~t 

variant] do..s the orelloy procluct'ion schedule have 1 substantial 
I 

effect rn the outcome • 'the liSt' four variants are all ... tttd 'in 

one •yi or another, to show the ran98 witbtra wtd.ah ·the pr ... . 

might ~ slowed down comparlld to the first· variant. Attention il 
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again drawn to the possibllity that atockpi.le acC(Uiait:ion WOUld 

take place at one or another rate, but that the entire 1Checha14t 

WOYJ.t4 ~ ~~lifted !:~r.lc one or more years by technicel aid ~ 

difficulties. 

TABU: It:t-4 -------
Mid•YMr A 8 c J) B -·· - - - -
1~4 5 ~ 4 4 4 

1965 21 21 17 17 16 

1966 45 4.3 30 30 24 

1967 91 75 so 48 J4 

1968 163 119 89 72 5I 

1969 264 177 147 103 90 

A: "Moderately fast" plutonium, plua oralloy ld'tedul• aho.n 
8: "Mo1tarat~ly fast" plutonium, but no oralloy 
c~ "Mod!rat~ly slaw" plutonium, ;.J.ua oralloy achtldul*lallld 

one·y~ar 

""· "Moderately slow" plutonium, but no Ol"alloy .... 
E> "L'wtrPme1y slow-n plutonium, plus oralloy aahtlclule- laftlld 

one yPar 

(Table ur-s is appendPd to show in more detail the deriva• 

tion of UI-4. > 

As a g4lnf'rtlizttion, the 20...,..apon mark • .,.... likely to be 

pas<sf!d SO!ftf.'time in 1965, the !j0-wea~ mark in 1H1, and tht'100· 

w-.apon 111ark in 1968. As a rough ~•trapo1ation, the level of 200 
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thermonuelear or 400 filaion weapons. or 1011e CCIIbinat1on, aftl~ 

be reached about 1971. On tht» basis of such ealculationa it 

appears unlikely that- China~ relying on ita own resources alOne• 

~OUld accumulat'e a stockpile of as many as one hunclncl _..,_ • 

without the worJ.ci' s o~r1.1ining four or five yeera' notice that ttae: 
program is achieving successes . 

A. 
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The f,Uowing key points can be ,oatulated 'On the· Chart of: 

Chinese ~'~,~clear progress. The dates •re oftly_approxi .. ttona. 

mere cuul~ be systematic delays; of one or ~~ore years in a11· 

dates, due to Chines:. economic C"" tecltnicat diffi-cUlties. 

First nuclear test 

First weapons deliverable by 
manned bombet 

20-·weapon -:tocl<.pile 

First warheads suitable for MRIM 

so~weapon stockpile 

lOO~~apon stockpile 

rirs't ther'lftOnuclear warheads 

200 the~nuclear weapons, or 
400 fission weapons, or a 
combination 

l.!'Sl•EP~ 

~165 

1965 

1966 

1967 

lW&-69 

1961 

1971 

:.\. 

•• 

Any deqr~e of slo~ing down or "stretching out" of the pro• 

gram is tec\'lnic.illy possible. 
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IV. . DELJVEilY SYS'JJII 

PltESEMT PROOUCTIOif EXPERI~~.....J!.D-CJ\Plm.I!lf! 

Thanks to SOviet assistance between 19~5 aACl 1910, C:h.i.n: 

now ha.s a poo:t. of experienced aircraft technician£, 1 very a.ll 

research and development ea~l'l4..lity in the a:l.rcraf'l field, lftd 

production .::xporience wit'h a variety of ccaaplex ldl.ital'y. tlqld.P

ment: MIG fighters, .light air transport, helicoptera, radasit 

and various other electronic equipnaent, ocun-going ..-l"tr&ll, 
I 

destroyer escorts, medium tanks, and med.iua al'tW..I"Y• '1tlel"e baa 

also been a beginning acquaintartc:t with a va~iety of ma•U.. aftd 

other highly sophisticated weapons; and· theN 11 aonaidltrelale 

indust'rial experience in fields, such IS machine-building and 

1'1\t?f".:'l:!.ln't'gy. thoJt could be brought to bear on the p!'Obina of 1ir-- · 

craft and missile production. 

No true nuclear delivery systems have yet been built, unJ.e11 

one counts submarines. All botnbers now assigned te tM' Chi••• 
air forces were built in ~he Soviet Union. A single %L·28 

(Beagle) was rt:!portedly once assembled in ChiM, 1nd Chinese 

technicians perform maintenance on such:~rs. l'repaNttons 

• for producing 'IU-16 ('Badger) jet mecliUift-:bombera 1J1 Chi'* WJ:.. 
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probably well alortg in 1960 but the production fuU1ty Ml ·been 

left incomplete. Whether any Soviet aaaittance hal ever been 

received for surtac~-to-surface Missile production is an un

~n.swered question; so far there is no definite positive evidence. 

MIG-17 production wit'h Soviet assistance, which ,~ter blc

MIG-19 production, consisted at first, in 1957, ~impl~ of ass ... · 

bling Sov~~t-made aircraft. Later the Chfnele began to ~lett 

~rts, starting with the simplest components and mnving on t~ 

more complex equipment such as engines and in~l\tl. · 'J'Oday 

few if any MIGs artt 1:le~.ng built, but ChineH dependence on thw 

Soviet Union is restricted to a few alloys and ·p.rta for enrw 

manufacture. These the Chinese can probably 1001\ Mke f6z. t..._ 

selves, using imported nickel and chrome that neither the Scwi~.l 
. . 

nor the West are likely to be able to pNYent China frbm obtain• 

1n9 through fol'eign· trade. There are now five faatoriel 1uita~ 

for aircraft prod\lCtion and seve.t.'llll araenal.a and uc::hine ,~kl 

suitable for missile production. 

The production of MIGs halted and that of the AH-2 Colt (a 

small "feeder" transport) slowed sharply after Soviet ai,ct WI 

withdrawn in mid-~960, Produrtion of SOViet W•clan IU-~inttl, 

of which tw@nty-one ·were built through 1960, was broufhC ·10 a 

virtual st~tndstill; the four submarine• then Mift9 built could 
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not be !Mediately cOiftPleted. It is !MtlltMICl that navel shi,. 

t>-•ildinq efforts were still dependent on the Soviets for cOIIfl,ex 

•quipW~ent and instrut~~entation, not inclt.acUI'\f .._riM d4•Rl-

., 
In every case, Ch1fteee !nde~ent production of even the 

most complex equipment appears to be just a •tter of tim<~. 

Until the agt•icultural crisis ard withdra.-1. of AOviet 

technicians disrupted industry, th• Chintt~w. see~!~~«! ttl !Mt· J.eftninr . 

fast. Engineering and science grcuates aH pour:LftiJ out of· the 
! 

Chinese universities. W.&.thin the next few year._~ tM Chi._ 
should be able to pTOduce without Soviet help the most·coaplex 

eqUipment with which their forces are now ar.cl, in adcl1tion to 

111ilitary hardware which they were about to produce in 1910-11. 

However, research and, development resource• wiU NMtft affi· · 

ciently restricted to require careful econa.y in re ... rcfi and 

dev,.lopment' progt'ams. for new delivery SYit••· 

MAtoo:D eamERS 

The present operational bo1Uer forces of mainland ChtM -con

sist of about 450 lL·2B (Beagle) light jet bombera, t:wo•fifths of 

them under Nav~· commartd. Tt\ese forces are supp!Drted ""··over 100 

propeller-driven light bombersf for trainillg, lind about 10 1\1•4a 

c Bulls). ot which there were originally mo~ than 20. . -MHt· of 

these aircraft at'e quite old. having been,turntld owr byt~ 
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Soviets in the mid·l950s or ioon after. Many bolliaera are pro

bably becoming maintenance-weary, even apart fro. attrition aft!S 

posaible cauni~llization for perts. a..,le hal becOM ot.o

leseent. Bull is a copy of the B-29, a pilton-engine aircraft 

that is ditUcul~ t'~ maintain, and the few Bulls available cannot · · 

be considered as an effective del:lvery foi'Ce, They will pl'O• .· 

blbl.y not be kept in the inventory. 

~agle (characteristics in T~hle l:Y•l) 11 a ls.gtlt axww·~· (:f 

ttl@ early jet era. Pay loa<.ls of 4,400 or 6,600 pounds can be 

carried, but the long, narrow, shallow lxJIIb. bay is W-ada~ t\l 

carrying early generations of plutoniwa-illplolion WMpolla, and\. 
• tH' 

the aircraft is a amall one on Which to lUke •jor IIOCiificati.,._ • 

The bomb-bey limitations of approximately 37•inch boab di.-.ter 

woUid probably restrict the yield of the first fiasion weapons 

that could be carried to the nominal (20 X1') 'NIIIf8, and the 0011-

binecl weight-size limitations 011 weapons llight delay eortatruetiOft 

of suitable devices. 

The rnaxiiRUm combat radius of the Beagle. 740 nautiea.\ ·Miles 

with tip tanks, will permit attack on aU important ·potntial 

tal'qt:!ts in the Western Pacific/Far East, but the aircraft's · 

generally inadequ~te performance makes it an unc:lesirabl.e, t~ 

useahle, delivery vehicle. Its slow speed and. •ltitude 

characteristics make it wlnerable to eV8ft unaopbist1CU!,ted air 
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defensea. 

si,.,ific.nt evidence of training or othe PftJNINtioU for·~. 

1tNMnt botlbint oper.tions. Ute bollber coald be uaed f• tc.

level, visual; offenliva oper.tiona. 

1M· ChineH have not y'!t di.al'ded any illpoi'Cet ld.U-., 
equiplle!\t ))efore it 11 wom out; moft ~y. ~. Neldft• 

llllfttl, ''"til they aol.ve tl\eil' tal'geting pl'OtlleM, wW. continue 
! 

to e&U for 1111nned veMclea. It is therefoN · lllal't cnota1.ft tblt 

Co..anist China will retain ita Beaglea ill the tnwntusy ••· l"f ·. . . . 

a a. they .can be kept operat~nnal Ind.. as lonr n the -~ 

and Mnning requit'ellleftta do not unduly CQIIPete with ·~ · 

syateu. If the Chinese are unable to wild or ~helwiH o*U 

mot"e suitable manned delivery· vehicles, the.y •n mat ~ tO 

retain Beagle as a nuclear delivery vehi~ •. · til wald · .. _. 
. ~; ·:: 

speciUcall.y designed weapons for d~ivuy by IM9lel,aabefttllf 

a a necessary any degradation in ,yield ''~' efttct!.e~ of the 

weapons which this may· entail. 

.··.· 
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Pay load ( lbs. ) 

COflbet range (NM) 

COmbat radius (HM) 

Average speed (knots) 

averao-e alt~tude (ft.) 

Ceiling (ft.) 

T.arget speed (knots) 

Take-off weight (lba.) 

.... 
~Tl 

TIJLE IV~l. 

IL-28 (BEJICLI:) 

w/o Tip Tank.a 

6,600 

l;l.OO 

.590 

380 

.. .S6, soo 
39.~00 

585 

46,600 

2 Bomb Bays: 14' X l.2' X 3.1' 

wtnpTanka··· 

4,400 
1,400·· 

,_. .. 
3•: 

Jff,/00 

• 
~,, . .,. 

A still inc:OtRPlete CQ!IIplex o! Chine•• feo1U~1.. for Jft"04\ : 

duc:inq medium bQmhet·s or aedi'J"' trantportt. of the SOViet TU;;.l6 

(Badger) and tu:..l04 (Calllel) type appears to llave been bullt 1\Ml': 
. r 

Sia• with Soviet assistance, s~artin; in 19S&. this plant ·wei 

r4tported tool.ing up for pi'Oduction · in 1960 ~fore wi~hdNwl Of: ... 

Soviet aaaiGtanc:e. In early 1962 the plant appea'NCI inComplet:'tt:· · · 

and not t•P.ady for production, wit:h no conatructi.on activity :1.~. · ,. 

p~ess; but two 8csdgers were ~t·ked at the ~jo.ininr: ail'fiel4t'' .. ' . 

the first sighting of B.Jdyer in Coaut4iat Chine. .The~ tlillli:riJWqir- · 
of th"se aircraft suc;qested that they may have been l~ted th_..:· 

&9 .... .,...... 
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a.s prototypes to assist in pt'Oduct1on when this wa at:U1·oon

tc~~plated-; they ~re probably not operetionel. 

Badger would be a ~j"r improvement ove lufle Aftd; ladl.. 

Char:,eteristics are given in Table IV•2. AI lhown. in tbe taa.:s... 

thn S.:..viets ,have wilt t.w.:~ dr•to-s\ll'face lld.llile.a tor ·u• wtth . 

this aircraft, one with a range of SS NJI and a -~ :eit u.Of!O 
lbs. , lnd the CJthar, 100 NM and 6, 700 lbe. 

The Soviets have recently delivencl •t l.Hat twlve ......_, 

to Indonesia in partial fulfill.Jaent of an 6gh.-..n't for tlw·· ~·~- . 
'.>;" 

livery of mo" _than twenty. '!'he SOViets milbt conalti_.y aeU 
SOM to China. 

· :tn any event, it appears that the Chineae have defei'Nd Or 

-elllllinated production .. of Badgers beCause ·of ltl• food c»t.eil .,. 

the w1 thd.rawa-1 of Sovi-et .aid. With sovtet •lililtace-1 and· a 

partial recove-ry, C~nist China . could ~ill ~ ..,.._. ....... 
. . 

. by ~965. wit-h ~- production rate of up to six per 110nth by- 1917 •. 

WithOut' Soviet aid, such production would be •• heavy dratn on 

. Chinest! technical resourees and might he delayed for •ny· yeara, 

lt not given up eotapletely. The earliest 1-pennftt e114neae 

production of the Sov1et venion, or even of· a 1~ft11Cl ·: · 

Chinese design, would. probably have to wait until 1168•69 :Or 

later;. 
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lSaY!C! Ml!! 
10,000 3,300 

'"Ylo.d Cl.ba.) 

Fuel (l.ba.) 

Combat raft~Jt! (NM) 

COIII.bat radius (tOf) 

10.000 

7S,SOU 

3~200 

l,t;!-0 

3,300 

82,200 

l,ltoo 

1,8~0 

1~, t;OO f'', 'Oo ~ .,. 
3,450 ·.J.taO • 

1, 8® 2,ttJO . 

lfa)(iillWit payJ.oad: ~2,000 lbs. 

Single Bomb !ay:· 23.4' IC 5.25' JC,4.l' 

Air·to•Surfaee Missiles: one 8,000 lb., fl).9, 5'$ IGI :. 
or . 
One 6,'/00 l.b., M1.6, 100· ial 

Assuming that the Chinese retain ~heir !eaglet aa ·ftUC181l' 

delivery vehicles, and that no Soviet aaaist•~ it fo~tt~nr 

for a Badger prod_uction proqra,.., -ti1-e reSUl~ing 'lirii~ a~ 

maximum Chinese. aircraft de-Uvery fot'Ce would be aa ~-· ~n ·t· 

Table IV-3. As already suqqe.st:ed, ~adger production is dUbioua ... 
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A%RCIW'1' CAPULE OF D£UVEIW«l ~ !flCAR0!!!1 . 
' {fn co&t units . · 

NO. of 
End "f. rar . TL-2,! 

19&4 · .HS · 

1965 310 

1966 280 

1967 250 

1968 2-.r .... 
1969 205 

1970 185 

1971 165 

1972 150 

---
---
·--

s ·.-

20 

70 

130 

12. 

.... No. of. ;.-..,, 

. ! 

345 

·. 31.0 

110 

250 

221 

uo·. 
205' 

2S5 

210 ··~ ... 

·' 

?.';~. 
,:0• •• 
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T.ULE IV-4 · 

sov.u:r BA4..tSTIC ~SSJLES 

lbnge (riM) 

Cross weight 
il_.ooo lbs.) 

SS-1 -
l5fi 

10.8 

ss .. z -JSO 

42.0 

Thrust: (1, 000 lbs.) 

rsri~~~a~·ed C.£F ('f!lf) 

'22.2 

0.1 

7'i-.O 

o.s 
_,;.-j rneo~d it·s. ~· 

Htiqht; (ft.:· 

Dh~r.er (fr.._; 

Prope.U•n~ 

Mo'"' of States 

Dat'e operatio~ 

Ciuidance 

.Retamcs 

1.200 29000 

:n.~ 52.1: 

2.8 S.4 
sronb.J.e lox/ .liquid· alcohol 

1 .\ 
l95E 1954 

r•r- rad4r-
r~c Ndto 

~-·Mobile: . . 
Mlf-~pelled 
l41Uncber . . . 

. '!').. 

SS-J - SS·4 
....,~ 

700 1,.100 

66.0 16.t! 

102.0 126.2 

l.C l.S 

2·<5 ·' 000 2- ',j • 000 

68.0 ?.~ •. S 

'i. p ii •. n 
lo~/ ... . J.o~/ c-stoff ·· alaine 

.J. .l 

1956' ~~- 1$59 

radio- ndi~ 
inertial: 

-~ ....hv 
nNMt, Wp • 
or r.tU 

.... -~'" ------ ·---·-

"'· ~ ,.;.'io· 
,, 

ss-s - SS-6 --2~o~;o 6,500 

124.0 4S0-5JO 

l1S.o 6SO.O 

1 t'O 2 2.4 

•l,OOO 6,000 

lo-.j 
•Ina 

1 l 

1961~~ 1960 

radio· radio-
i~rtUJ. inertial 
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Impending .Production of an ·imptOvecl type .of. SUbiMl'ine. ""' repot'Ced ·' 

in 1960, but did not matet'ialize after the wit'hdr..,.l of SOViet 

technical perionnel. 

Hn Chinese work with naval missiles of any.kind has been re• 

pert~. The possibility .::d st~, but is reUtively llight', ttt.t. 
. . 

the Soviets Would furnish either cruise lftiuUes.or- th~"'•a.lo;n 

specificaticns for uutse missile!'l that c.n ta launched ft't")!ft 

mOdified pr.asent; submarines. (.f'tinese independent- ~•.:clopaMnt of 

a submarine·launched cruise or bci.L.listic millile could 8Cal'Cely 

be achieved before thc- .li)'?Os. and the cost in scarce re•rc•• 

would idversely cdfect.. otlter advanced we4ipons Pl'Ofl'8U~ 
. . 

A. can be seen 't'ly thPir l.,:~oo-ton diapleca..nt, the W•Olall 

vessels now built' in Coflllllunht China are not large su,..l'iMI. 

By way of comparison. vS nuclec1r submarines are between 2.300 ancl 

7,000 tons displ.ace~~~ent, while tnose cartying Pollrik ·ate in the 

5,400 to 1,000-ron range. With shiwards and construction ._,c. 
perience c~lreddy dCQUi red, howe'Jer, the Chinese shOulct be able to 

buil~ larger vessels o.n their own within perh4ps three. Ol' four 

years. Subm4rines c~n be very ~~~pensive, because of their modern 

equipment and rrtaterials requiret~ents. ln tlw United Stat••• oan~, _ 
ventional subrurines cost at- lout Se.ooo per atandal'd ·di~ce-

ment ton--about $1:3,000. if designed 'to carry missiles. '·' ~. 
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!r. SOllie respects, a solid rocket is • vety siltple dw:loe •. 

~re are, however, awere •-:r"'g'in-.ering problna. which ••t be 

solved. pNC,h~on r.astiftg c:~r assably of· the aolicl pro.pellant; 

designing a nozale chllther capable of withatendin; .tt\e. h .. t nd 

~reuure for the numMr of seconds requil'eCl until bu~·out; bla114• 

· incr the main pressure chalft!:-er cf stt.Anly he.t•reiiatant tYtel'iel 

s\ich as stainless st.:eel or fiberqlass; controlli"f the tltraat 

vector by ai11inq the nozzle; arwcl pl"'x-rly tfm.tinr the ~~t. 

Guidance depends both on thrust--vector com:rol •net pnte::laion 

quality-control menuf•ctvre ,:,f t.he solid propellent bloOu, ··eo 

that they will bum· cOIIIj)let•ly in a caNfuUy detulliMd length 

of ti,.. Making· a missile syste• that caft be hardeMd reqU.:lrea 

aU-inertial guidance rather t.han t'he rildio•inertial guiclilnae 
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A cruise: or air· ·l:lrea• "tinq missUe is es••n~ially a pilotl"• 

aircraft, the pl"Ot.otype being tbe t:ertlliln V4 l. A CJ'Ui'M fliaiUe 

does nor require an airfield, 4.Md. being initially boo"aterl. bY a 

ltquld or solid·propellllnt booster. it 1• potent~: .. uv IIObile •nd: 

survivable. 



Compared to a .,_llistic missile, hOwlver, an uniiOt:ll\ilt~Lca•l;·:~ 

crui~e misai~e is hiqhly vulnerable to air defense. OVer long 

clist.-nees thc!'f!' are severe guic:Ynce probl.. (t::he inertial ftl'Ol' 

teilda to be proportionate to. ti• in flight), and the ._ of . 

then shorl.~~udn!:'S makes cruise missiles uneutt.able for flexible 

mi~it:ary uses. l!le~r J.nC~ccu~acy .a.ak.cs illlpltNtlve warheads of 

111x1-..m possible yield. used in ~arge nuuera, cruiH llisailes 

could be designed to explode upon interception or t.pec~-a~ 

could rely on a fallout .:Jttack ~o eolillinat:o chorteolllnp lt~llf 

fl'Oil inadequate geockt7ic: surveys and tarpting'. IIU't this wou1~ 

call for larqe t·hermonuclear warheads. 

US intercontinental c1"Uise missiles inClude the 8Ml'k, Wlich 

weigh~ 45- to 60-thousa~nd lbs. ..1t launch, and allo, although nefti' 

lUCie operationa~l, a smaller, siMple, decoy Ilia aile knc.NI' aa Goo-. 

Snark is sophisticated •nd. expensive--NI:lnly · ~UH high aaew.ay 

and perfo~~ce we~ r~quired. ~QOie WOUld ooat la&s than 

$100,000 a unit, being 11c1de entirely of fiber-glass ancl other 

cheap materials. A relatively small solid·~pellant booster 

would be T"equired. the PGIV load over a ran,e of ,s,odo a, how-

wvvr, would be only l,OOO lbs. for Goose, inste•d of Snu-k's .,. 

than 6,000 lbs, lor ·China this would be di.ocoaragingly small.l 

1. At one U• the! manuf•cturer dl.d pi'Op't~tP to c:onv~~ ~-~ 
into a highly 1110bUe purely deterrent syste•, t:I!Y:i!!9' on fallout · 
for its effeet, with prob.lblt~ \o:.i.l·cul.dr errors Lr;;;:t;'!f on the order 
of 100 nautical miles. ·. 
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It appears that little advantage in time would accrue to 

China from a decision t:o 1·uild cru1se-typ3 tisaUea i~lteed of 
. . . 

ICIMs, and Lhcr-- would be severe penaltiea in loaa of c.pef:»U1ty 

•nd in requirements for scarce fission.tl>le 111teriaJ.. It lult 

tohP.refore be ... ~ ::;"JfMII'i tltcJt. the Chinese will riot follow thia roM· 

unless they encour~ter sevt!r~ ard wop, ~diet~ ~.-.t;st~1Ps ·in the . 
development of ICBMS. 

NucleA. r de Livery syst:e111s ~ re pdrt icularly expensive foi' 

co.munist China; it' 1.sources are not equal to s~ta~ 

developmen" (If I'I\Ore than cJ handful of different •Y•t•• at IDit. 
' 

From ·now unt 11 1 %i.' or 19£. .~. the only nuclur deli~ threet .·• : 

is likely to be the presently obsolescent !eagle llght ballber 

force, plus (for possib.l.e clandes .. i.ne delivery) the. IUI:IIIriftel 

and ship' already in edst'ence-··•JttleiS the tovietl provide lldfen·.· 

or othe~ sop~isticated vP.hicles. 

Sta~tincJ some t irn•· t~··~""n 19f·Fo. c1nd 1968 the Chinese t~rill 

probably have "he eaput:ility to de:ploy at least a few nuc:leat'

tipped mediulll· runge t ·oo to 1.100 NM) htllistic missile$ of their 

own, copiod from So\/h?~ missiles. :.:i"en a stl"'ft!J ~ic::. H• 

covery, independent: Pf'oduction cf llledhnn jet !acftlrs .ould .. pro· 

hably be teasible in roughly th~ sallie time period, bt't missile 

rtnd bomber pffcT't' t~ti'-Pr ml<,~lu t~ t·eyond C hineae capc~city • 
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'J.be region.tl thre•t ClOuld wach t~ vicinity of 100 fairly 

accurate thUIIIOnucle"ar MilliS, auppleMntecl by boeben, by 1970 

at the earliest. 

rcllls cannot be deployed by China until the .. ~Y :lt70a, 

.trd ctUite possibly not until tbe md-70a· or ~te~. 
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