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FOREWORD e

The author, Donald 3. Reesing, 1s an econcmist ahd»Parv' -
Eastern specialist. Before joining the Inltitutc'foi Dcféh'o,'
Analyses he was wifh the Systems Analysie Office, Air Pérce
Cambridge Research Lahoratories, whera 1ii go-suthvred’ a number
of analytic studies on theater air pow'r, space rnsoarch—ncodl,
command and control, and other subjects, He has also taught
economics at Harvard University, where he served on the staff ot
the Harvard Defense Studies Program and later as an associate of
the Harvard Economic Research Project. ;

This paper was written in support of Study PlCIPIC&; an
analysis of the emergance of Communist China a8 a nuclear power,
‘Study PACIFICA was prepared by the Internationsl Stndies Diviuion =
of IDA for the Department of Defenso,under Contract Nb.“SDuSO,
Task Order T-23, effective 1 July 1961. Brigadier Geneial Sidney
F. Giffin, USAF (Ret.) was Study Leader. ‘

JAMES E. XING, JR.
Director o
International Studies Division
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China's nuclear capabilities in terms of warhudl and dnivcry
- vehicles, and to analyze Chinese nuclear muim It 1: L
-~ assumed that the Communist Chinese will accord high priority -tb

~ are already engaged, or are about to engage, in production of

226 1@

i sumny

An attempt is made tn proiect into the future Commurist

advanced weapons progrems but will receive nb significant Soviat
help. Intelligence is accepted to the effect that the Chiness

plutonium by means of a nuclear reactor and that they hnwcno
had a chance to observe tests and assembly of Soviet shorte amd
medium-range ballistic missiles on a test range in Chins.
Nuclear stockpile projections are ,underrakoh based in part on
the assumption that effective operation of a Chinese meitallic | ,: v
uranium facility began as early as January 1961. ' | o b
If Chinese nuclear programs have been deuyod for Ono or
several ycars by sovere technical or economic setbacks, projt'c-_- ;
tions of stockpiles and technical characmntia of vum
should, allowing for this delay, still be gommy va.l:ld. Fu
UsS policy purposes, it was necessary to give the Cmincu th.

benefit of the doubt, to enable consideration of the more sericus

threats that China might pose without Soviet agsistance.
ix ,
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An accompanying estimate of nuclear. requiments Xtrom the o

Chinese point of view) undersnorﬂs the immensity of the technicai |

problen: for the Chinese. I's» lccal and regional purposes Oom-,;

v.ust Chi=a, even when it acquires missiles, will stin roqv.{ro &

mmed-vuhicle capability to cffamt targeting imdoquldu and to .
compensate for the inaccuracy inherans in the early wissiles.

The problem of attacking ships at sea will be pnr*:lﬂuhrly qreat
Even unhardened, fixed, land tdrgets such as airfields will cadl -

for the use of thermoruclear rather than tissibn—missue'AﬁrM; ;

¢o offset moderate ciru.lar I bable errcrs [CEPs/, The blluttic.'
missile requirement h.‘Lll be for ranges of as lcast 700 nautical
miles /RM7, ard prafersbly 1,100 nautical miles, which will permit
flexible deployment: adains% all the impcr-ant bases and capit:a.‘l ‘
cities atw.md the Chinesn periphery. Of particulcr :luporta.ncc ta o
the Chinese will ba ccvﬁalmnnt of mi »siles, to prevent t'urget:mq
by the United Gtates.

The (’.omuni- “hinese must jump t- oparational miss.ilas w:v"t
ranges cf as much as 6,000 naui- al miles no threatan czedjbly '
the United States itsclf, ITntercontinentsl torces mst be ndq
survivable in the face cf advanced future weapons and rec0ﬂnais- ;
sance systems, Emplaceme"* by the . Mirese of any missiles with

ranges of 2,000 nautical milﬂ» OT meye w111 sutoma‘iﬂully thhaten:

che Soviet Union.

SATA




The projections auggut the fonoving tinﬁb.u for a Commu-
nist Chinese nuclear weapons program that cnjoyt high prim-ity

= and that already has a tnvorablo start.
First nuclear tecst ’ 1963-64
F:;:ﬁmbgumahrdgliverlble by | o 1965
20-weapon stockpile 15
First warheads suitable for MREN 1966
SO-weapon stockpile o 195V7’
. 100-weapon stockpile 1968-69
} First thermonuclear warheads 11969
| .200 thermonuclear weapons, or S 1'71 ”
’ 400 fission weapons, or a
combination e
'l ' Severe technical or economic difficulties, or a deliberate =
: "stretch-out,” would result in systemstic delays, m little ‘
| acceleration of such a schedule appears pouiblc withont dinct
Soviet assistance. After all, stockpile uequisitim dcm on
the sccumulation of production facilities for nuelo_u\ weapons,
and advances in warhead technology depend on repsated nuclear
tests. [T
% Delivery vehicle development is likely to mm more
e | difficult and expensive for China than werhead dmlopnm:. The ‘

obsolescent IL-28 Beagle 1ight bomber, given to crum by eho
xi
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Soviets years ago, will probably have to bc retaine& as the uin ‘
manned delivery vehicle, neap:l.ta its small payload and mrrau

‘ bomb bay, until the 1370s; Chinese technical resources wnl not

be equal to simultaneous bomber and missile dmlopnnt.v The
t‘hine—se are likely to concentrate on ballistic miniln. in which
case, starting some time between 1966 and 19:8, thaey cotud, pro-
bably have the capability to deploy a few nuclear-tipped medium

 range (700 to 1,100 NM) ballistic missiles of their own manus

facture. The threat would reach the vicinity of 100 fairly" ;
accurate MREMs, suppleme:.tad by bombers, in 1970 at the esrliest.
ICEMs cafmqt be deployed by China until some time in the19703.

Apart from minor clandestine threats, seaborne strategic amm

are unpromising and unlikely. A crude intercontinental serody~

namic threat is also unlikely, unless an ICEM program encounters

unforeseen difficulties.

xid
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f . - I. INTRODUCTION

PURPOSE AND SCOFE

———

This discus~‘on of the Communxst Chinese nuclear tnruat is ~
! | - intended to quppl@mpnt and complement existing naticnal 1nt0111- ,~A
| grnce estimates. o

The irtention is to retlect, in addition to the basie
intelligence indications, unzerlying consideraciana discussed only .
to a limited extent in the astimates. These factors imludo |

.

Chinese requirements for nuclear wWeapons Systems, nuu.rical POw .

E )

jections of the Chinese threat based on plau:ible ussumptiom:. .

- iy

, and key choices open to Chineze decxsion-makcra.' The purpont s
(1) to summarize the evidenc: amnd reconstruct some of the basic

| rnnq»darationﬁ 50 that the reader can better judg! for himself'

. and, (:) to suggest a relatively specxfic and Quantified piuture

- of the threat.

o —

ASSUMPTIONS

On Soviet Support

R : - Assumptions regarding the tuture level of‘Sbviet'stpéét 4065 "

assistance to Communist China are cxtremely important ir defining




H

.cern how much any particular high-priority offm, ouch as thc

ever, it is desirable to explore whether tm us cou.ld hundh th'

and economic assistance -will de foﬂheming M with |
the Soviet Union in commodities hportmt for Chinese -
Mustvill:lution my continue,

b. No additional weapon systems dlpﬂbn fe!' nuclnnr dee

livery will be supplied m.tr:lght to the com\m;sc
Chinese.

H

¢. Soviet assistince qu. not be mcm in the nunhlr
field, and will not be extended in tho uiuilo f1eld,

On_the Chinese Economy and Food Situltim ‘ -
Withdrawal of Soviet technical au:l.leam :ln 1960 md lnhlt-

quent diminished deliveries of Soviet-built equipment have cluud
major setbacks to Chinese industrial and technical wogg.ol; * ’lb.
agricultural (or f.dod and population) a,imeim;if:nmqg,, , »
threatens to be chronically so precarious as.severely to M
Chinese industrialization and military-nuclear development over
the next decade or longer. Chinese cconop'\:lc troubles .pm'urio\a’

difficulties for estimators, because it is oxtmly hard to dil-_ '

nuclear program, has been set back. For US pol:ley m«u, hov- o

2




MOst severe threats that China could pose without out::tdo mpponr ‘
This paper therefore assumes trat the nuclear w-nponn prooran hac?»“
- not been seriously set back by the general industrial bmldm
o an? food shortages. Instead, projections are based essentially
L4 on a judgment of Chinese technical capabil:lt:ln, imlud_iag--addi-’ B
tions to these capabilities likely in the evert that the indus. '.
trial part of the economy resumes its expansion hy tho nid-sm.

Accordingly cconomic assumpticns chosen for the pregent

; paper, except where noted, include the following: o
4. Chinese agric iltural crises will not clmthn mling
regime to set aside ils nuclear -ambitions, nor .Lud*-fou\""

a counterrevolution.

b. The regime. although not free from agricultnfal troublny.

for many years, will bring the ﬂeuation wbttantilny
under comntrol. By the mid -1960: Chine will bog:ln to
meet its ag’ricultural nends . V

C. As a result industrial recovery will become effective by
1964-65 and thereafter the industrial sector of the

economy will grow by sigmficam:ly more thm Sﬁ but
usually not more than 10% a year. |
More severe economic duficulties would ptqbably Tender ine
i feasible a number of the potential achievements d:lscuased, in the

body of; this paper,




- As & result of economic 1in1tations, the Cou\uni:t Chincu

have i. the next few years a basic choice between policies uhich~
at the extreme are as follows

a. 'I'hey can put their emphasia on the short run, pMaclng :
vhatever. nuclear-musile systems u'e pou"bll. 3tming
in the 1960s. Chinese industrial and agricultural
capabilities will then: still be mfully Miqw. fo"x;
giving a secure base to China as & nuclear power, ‘and
the resulting wapons capabilities may be uvginll. - In
this case thnir other national goals will be. nt back,
including their conventional military uplhuitm,
their civil needs. and poss:.bly their longerun mfm-
ance in the nuclear-missile field. ‘ - "

b. They can scale down short-run hiiclnv-miul;ln offottw
particularly production or equipmeht for optrdtioﬁal ‘ulsc, R
and divert the resources 30 saved into uumg tha
general level of output and technology in :lndustry and

agriculture. This choice means deferring s_yptmtic
production of advaﬁc»d- weapons until‘tho 19708, when
Chinese industrial and technical clplhilitiei should bo
Cw | . more developed Efforts on advanced wupons wom.d be at-
. " the experimental and prototype lovel. An exception weuld
4
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presumably occur in the production of fissionable
materials, because stockpile growth is & eumulntivn,
~process. The adoption of this alternative policy would
possibly produce over time a greater advance in the level
of nuclear-imiseile technology.

In this paper the assumption is generally made that “ommmnist
China will choose essentially the first policy. Over the present
decade such a course would offer the more serious threats, and
these should be weighed. Where the resulting capsbilities appot; 
unequal to the interde” military task, however, the Chiness will
have good reasons not to undertake production and deployment of
the systems in question. In such instances the Communist Chinese

will’probably choose the second policy rather than the first.

INTELLIGENCE LTIMITATIONS

B EEIUS @ Sedions™ T

s(g) secmme s, and at this early stage, development and

pioducti;h ofinuclecfkmaterials and modern delivery means in China
are bec}oudedV(evénvfor the Chinese) by many uncertainties. The
small existing base of intelligence makes extriaolltihn ha:irdout;*
but techﬁclogy,seta strict limits on the outcome.

Despite uncertainties, a quantified daicription’of-thc .
threat, with variants, is necessary to develop the implications

of a Chinese nuclear capability

LR




SECURTTY LIMITATIONS AND ACKNOWLEDGMENTS = -
N

Presentation of the subject in this fou precludes extended
; diznuss.on of ex itting estimates.

Assistance from within the intelligence cmity has been
gencrously forthcoming. The cooperation of the Central Intelli-
gerice Agency has been outstanding, and has lLeen supplemented by
the excellent rooperation of experts from the Atomic Energy ;
Commission, the Defense Atomic Support Agency, the Department ot
State Bureau of Intelligence and Research, the United States Air

Force, and other agencies.
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paper will be issued shortly.

DATA

II. AN ESTIMATE OF CHINESE NUCLEAR nmug

GENERAL CONSIDERATTON§ -

External obj-ctivcs of Communist China that can be c:luctlyi'
furthered through an early nuclear capability lncludc-l )

1) Security for thz Chinese mainland.

2) Consoudation of Communist power in China by the
"liberation" of Taiwan. : o

3) Enhancement of China's regional role thrcugh :‘tduet:lm
of the power and influence of the United States in Asia am}. tht
Western Facific, and through projection of Chinese 1nflu’mct in
nearby areas. | ' B ‘ |

4) Increased influence and prestige on ~,the"m1d sétne.
and rogress toward eventusl superpower status.

Mastery of advanced weapons tochnology would also uppu;l
strongly to feelings of national pride and thus have iwnnt
int-ernaliadvqntaje. Anv sense of urgency which the Chimﬁ mly

1. For a more detailed treatment, see Harold C. Hinton, -
Ccmnunist China's External Policy and Be or, UNCLASSIFIED, ISD
ashington, U. C.). __'mit PACIEICA




i

 Ch1nese mainland; capable of attacking the cities and forcee ot

I}

have with regard to their nuclear program uould ‘be rlinforccd hy
a fear that China might be permanently excluded from mnajor nuclolr-A
power sfatul by an Bmerican-Soviet "deal" op arms control'agrtt;
ment: .

In furtherance cf their ob}ectivos the Coluunilt Chincote!ib

qQuire nuclear forces that are useful in the det-nae nrftho .

non-Communisf nations .in Asia; capable of Pffectivn lttlck on us
forces and military facilities in the Western Pae1fic and the Fap
East, whether on their owi: bases or deployed to forward lrogo; ,
and capable, in some future period, of attacking the Unittd_StittQ
and other distant aress. ’

| The Chinese require regional nuclear farces tufficiont to :
impose caution and restraint on American noa—nuGIOir'opovlttonl, ;.jb
and to decrease the attrac*ivnne~s to American forcol of enp&oyinq
nuclear weapons in <ituations involving China. A utll-deve1090d
regional capability could give the Chinese military advantages .
they now lack in some situations, ‘particularly in hostilities in-

volving Korea or raiwan, ani would permit a Chinese nuclear-
rosponcn to US nuclear attack. Under special cireuMItInc.s;'with

v

sufficiently powertul forces, a pre-emptive attack on US forces

might be advantageous to Chira.

TA




The range requieemnts for attack on possible objueﬁmo m
given in Table II-1 on pages 11-12, L ;‘-.f
g . B

&

Communist Chinese targe requirements are nht:lvolv shore m
regional purposes and relatively long for 1n\etcontncm.n put- -
'POs2s. A minimum of 700 nautical miles /RH7 range ig mcnury to.
make China a full«fledged rsgional nuclea? power, a.l.thtmgh le
that distance would be usefyl against Taiwan, Koru, and the

northernmost portion ¢ Zoutheast Asia and in defense of - ':ho

Chinese mainland. A missile of /00 NM range would reach noe only

i Xorea and Taiwan. but also Okinawa ard 2y Japan, not to mtim

Saigon, Bangkok, Hanila Fangoon, and Nev ‘Delhi.  This range. m.m
P not only suffme for almost all important periphéral targets but
’ o : would also give some flexibil:it y of depioyment within Chin; A
range of 1,132 NM would b advanf a«,eous--if it could be; aemw-d

L. without substantial dr lay in the programs«to cov-‘r additioml _
‘ peripheral targets ang particularly to. provide further flexibility
of deployment. At the other £xtreme, a range of 5,000 to 6, 000 N
would be necessary to conctitute a ‘erious threat to thn llnited
States, and at least 1,500 MM would be desirublo.
" ' Vehicles with rangee hetween 1, 199 NI’" and 3, 000 8. 13 cauld only ~
be interpreted as designod for use agamst ‘the Sovioc Union, wh,:tch

9

£




™

could be rore safely threatened as a byprc!uct Of’”,;’“ﬂd‘h@m' -&

designed against the United States. This circumstance imposes an .
i ) . operat.onai 1equirement to jump directly from the 1,100 N range |
S to the vicinity of 5,000 AM or more.
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TABLE IT-1
| RANGE REQUIREMENTS
t ... Ipproximate distance in nautical miles
3 from a roadhead or railhead in Communist China
il , 0-350 NM )
: Taiwan » 120-200
New Delhi (from Tibet) | 270
) ‘ Vientiane-Wiorn-North Thailand 290-325
i Xorea (Pusan) - o - 3%0
350-700 M |
y | 'Okinm 378
‘ Central Thailand (Xhorat) 445
( Northern Japan (Misawa) 480
| Southern Japan (Itazuki) 480
Saigon (from Hainan) 430
: Phnom Penh ' 490"
| | New Delhi (from Sinkiang) o s2¢
' Bangkok 60
Manila 578
Rangoon 600
’ Central Japan (Tokyo) 620
‘ 700-1,100 NM o
' Xarachi 875
, Xuala Lumpur o 1,030 . -
* ~ Sverdlovsk _— 1,040
o ‘ Singapore ‘ 1,090
1,100-3,500 NM
Guam | 1,500
Djakarta 1,605
Moscow - , 1,76%
-Rdak, Aleutians ‘ : 1,885
PR Leningrad : 2,008 .
» Darwin, Australia ' T 2,230
Anchorage, Alaska : - 2,630
- Bonn . . 2,90
= Paris : 3,090
London ‘ . 3,140

11
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3,500-9,000 N4

Honolulu v
Seattle §'§§8 |
Sydney 3,910
San Francisco : 4,250
Los Angeles : 4:540
Chicago 4850
New York 5,200
Washington o £,250
Miami | ' 6,030
New York (from Chungking) . 6,630
Buenons Aires : o B,C00

Numbers
Depending on the tvpe of campaign, Chinese nuclear operstions
would require attack on approximately the following number of iﬂftl
taigetsz’ A ,
1) Hostilities involving a specific locality such as Kores
or Taiwan: 5 to 25, .
2) A minimum counterforce operation against unprotected US
delivery forzes on fixed bases in the Western Pacific: 15.

¢®

¥) Attack on all important fixed, soft USvmilitary'targtts
in the western Pacific’and Far Fast (including those just mene
tioned): 60. | |

At 4 missiles per target (see discussion of CEP require.
ments, below) for 15 to 85 tdrgots. the Chiﬁind rtquirinontlfbr
attack on the above target system would be 60 to 340 missiles.

1. 1In the sense of unhardened: i.e., not underground or
otherwise heavily protected against nuclear effects.

12
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Forces for use aqaimt hardened, dispersed,and -oh:uo tnmts

~ would be ldditiml.v

- Survivability

Tn view of ghoir nuclear inferiority and their mm to

- overnead reconnaissance, the Chinese are likely ro considar con- -
cealment of missiles, however difficult, as mendatory. 'mcy w.tu

probally carry secrecy to grest lengths to prevent tamting ot
their nuclear capabzlity. Mobility would 8130 be highly desire
able to facilitate concealment and add to the flexibility of (and

hence ecanomy’ in) Chinese nuclear striking forces.

'l‘lmting'
China and the’ 1and: in its vicinity are among thc mé

poorly upped regions of the world. There is no evidence that
the Chinese have succeedéd in obtaining gecdstic and other data
needed for accurate location of tariets. With pvoblblo inaccu-
racies at both ends‘ of their trajectories, early Chinsse n’i'uﬂ‘u’ N
will be militarily useful only against very J.n'qc, f:bzod. acft

targ.ta and even then their effectiveness will not be ncmmly
predictable. China ,will rieed manned vehicles that can seek their
own targets for use against large soft targets when assurence of =
destruction is necessary, and ageinst hardermd, dispersed,and: -
point targets, at least until Chinese weapons and supporting

systems begin to achieve real sophistication.




BATA

A second targeting problem-;toms from the need to be.able to -
attack mobile targets in the Western Facific. Unlou and until “

it acquires an cdequate reconmissance capabuity, 0munilt Chim

can only hope to meet this re:mirement in ] miniml mmn!r tht'onqh

o

the dual use, ior recomnaissance and bombardnnt, of mrmr
bombers are available.

CEF, vield, and Reliability
Accuracy and reliability are further dif{ficult requirements

for the Chirese. The neutralization or dy’ifruction of the struge
: tures and aircraft typically aispsrsed above ground Nm ‘“‘fill.d

could be accomplished by a single first-generation fission mm
Wk only if the device were exploded at optimum airburst

height: near the exact center of the target. A probable circule® ,
error /CEF] of as little as half a nautical mile would reduce tho""ﬁ.‘;

expected dicabling damage to only two thirds of thc "vai‘t;qiaft:'and
stractures. Clearly, a ballistic misegile ﬂ@th such a smli s

head would be an inadequat~ 'rr—,gional weapon except in very hrgo

numbers, or except with unrealistically high reliability and low
CEP. A thermonuclar warhoad of one-half megaton (500 m. on'a
‘missile with one nautical mile CUP and 60 per cont nl:hhuity.

“1. A kilot'on Né?l? is ‘equal to the explosiva power of eme
thousand tons of T megaton LW to one million. :

\
o

v . 14




gnii

——

W

P ] S
. . ¥

vy,

could be expected to destroy over 90 por cent: of a nott ur-ban

target system only it four miuilu were: Ww eu-g‘c. bie

For aircrafi-dclivered mpgm, the Chinese will need to
accept: the CEP'charucteristica,of:Ehe'aircruft they havnfin'hnﬁi
(prinarily the IL-’-EB" Leagle unless they get the TU-16 !ndgu)
For lack of modern, maintainable, ul-wuther buabir'g cq‘uip‘mnt
they will probably have to rely buicnny on a visual ocuhusty
to attack targets 1nconaistent with their ndsailo toehnaangs.

Warheads adaptable in size and weight to both aircraft and:
missile requirements will be found desirabl‘ by the Chinese:to
avoeid scparaté warhead development programsvtqr sach type of :
delivery system. e

Manned Vehicles vs. Missiles ,,

 The Chinese will face a serious problem in trying td"ob’e‘l:l'n‘
favorable military results from their posseas:lon’ ot miml
forees, because of the difficulty of making such forces survivs -
able against a pr_e-'emytive strike. Targeting end other délivdry
problems will réqu,i‘n the retention of a significant 'nmhofdf' |
manned vehicles for many years, even though such vehicles are
difficult to conceal or otherwise protect; thrul rigoroun
Chinese requirements for survivability appesr to call 4£or mobnc :

ballistic missiles.




- Because of the vulnerability of manned vehicles, the Chinese

are likely to exaggerate their missile capability and to under-

state cheir manand w-hicle capcbility.

TNTLECOUTTNENTAL R;gg;kEMENTS

 There is thus far little or no evidence Ehnf ‘the. Conmvnint
Chinese see ihttrcontinental nuclear forces as a priordty ohjlc-
tive for the immediate future. - |
With even a primitive nuclesr capability, Lﬁﬁmﬁﬁiiﬁ éhiél
will be able to develop a minor capacity for dir.ct attack: on tﬁo
United States by means of nuclear mines, pore-rungl tn.ik l.l-
borne attacks on coastal cities, and clandestine delivery. During

the period when the Chinese are unable to do mort, they may at f§ , §

least tacitly threaten the United States with such aetccu.

The Chinese are unlikely to divert ;ignificlﬁt‘rotculnlo to
developirg a sea-based 'submérine or surface) miniilt:ciquility.}
in wiew of the long lead time and high costs involved in obtain-
ing-such a cabability. and 1t3 low utility in'thevfacé»of,us;‘

SeAPOWsT

A credible nuclear-armed missile or airborne threat agpinter; o

the United Stdtes Qbuld require a range of at 1qle 6,000 nautical ;’

miles, preferably more, and, at & minimum:

-16
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1) Either (a) ballistic missiles with warheads of at lesst
one megaton, and a CEF not greater than ; to 5 NM,for use against
met:opol.itan areas; or (b) crude ballistic or aerodynamic
vehicles carrying large (at least 10 MT) warheads with a CEP on
the order of 25 to 100 miles, for use in’opcrltion. aimed lt‘
praducing damage by fallout. '

2) The ability to absorb a first strike attack and/or to
prevent the United States, and alsc probably the Soviet Union,
from locating the Chinese force accurately enough to psrmit an
effective pre.emptive or preventive attack. This latter rtduiri- :
ment means concealment, and either mobility or hardening. Rapid
reaction would not necessarily be required. Excavated starage
sites in mountainous areas might be used to pravido»hardining at
low cost. , |

Missiles with a3 small CEF would give grcittr‘dclutinco*of
damage and, as compared to aerodynamic vehicles, would be less
subject to post-laungh attrition. Sophisticatod interecneihcntll
ballistic missiles /TCBMS/ would also appeal to the Chinese love
of prestige, and would provide an important step into space
technology . _ . |

For one type of vehicle or another the Chinese minimum re-
qui:;ernent, even if only for political purposes, would hardly be
less than about 100,miss41es deliverable against tho“Uhitodv

17
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OTHER RCJUTRFMENTS

-use of fitsionable materials involved in producing small-size

estimate that the primary nuclear threat to China will be from

States. Eventually the Chinese would probably want s missile

b

force comparable numerically to those of the United States and

the Zovie: Union.

There is clearly no logical limit to the Chinese need for

higher-yield warheads, espacially warheads for missiles, juitAll§

there is no limit to the need to reduce CEPs ard to improve
reliabilily.

Atomic demolitions (primarily a retardation device) and anti-

submarine devices would appear to have little utility for China.
Small battlefield types of weapons might be useful to the -
Chinese, but to a lesser extent than to the Unittd States, whose

development of these. wedpons has been designed to compensate for

smaller ground forces. In view of the generally less efficient

wespone  the Chin-se are unlikely to give any priority to the

development of three weapons at least until they have satisfied

their re¢juirements for regional and intercontinental use.

Air defense nuclear armament would be of considerable

utiliry to the Chinesr. “uch armament could not, hou.QQr;'bg'5

available fbr at least :a decade, by which time the Chinese must

18




' ballistic missiies. Thus, agein, little puow:y u apt to‘bo
| given to the development of these weapons.
. | Space achimvemants are desirable as a matter of mtttgc,‘
and an 1,100 NM MREM would probably be used to launch m first

e small Ch:lmso satecllite.

SUMMARY OF EARLY CHINESE REQUIREMENTS | )

[ For loral and regional uses, the Chincse will hlvot bqam.
| ments for both ballistic missiles and marned aircreft.
} E The manned vghicle caﬁbﬂ‘ity,_ to immdc-'if fusibh»l g
small hunter-killer force, appears necessary to offset targeting
inadequacies as well as the lack of necurlcy inherent in ‘early
’" Chinese missiles.
The ballistic missile nquirmnt will be for roagtl of at

( least 700 nautical miles, and preferably 1,100 Mntieu luu )
| Hissila forces should be mmbl. (mfa'nbly mobile) and Mﬂy ‘
concnalable. The specific compromise among CEP, yield, ree ‘
liability, numbers, ‘time,- and resource: n@iuitnts which the
Chinese may adopt can only be surmised. However, a reasoneble
initial goal would include & CEP of not over G\Q’l\lutic’ll nile; |
4 yield on the order of 500 kilotons or mo;m an early ine
ventory of not less than 60 weapons, growing to at 1mt; 340.




Information on the Communist Chinese atomic energy progrem .

T is fragmentary and often indirect. From availsble induntim

thc history of the program appears to be as follows:

1;.

e

In the period 1950-55, Communist China engaged :I.n pnl:l.nim:'y

preparations for a nuclear effort, including proapecting for
uranium with Soviet help. The first m:l.n:,lng* of uranium bohn near

I the end of this period, and the mainland Tegime also recruited )
‘ about forty capable Chinese nuclear physicists from th. West.

L. ]

.“ -—-—q

Chinese technical and industrial capabilities were still ‘so low

r that independent quantity production of fissionable materials wuf

vut of the question.

' The key Chinese decisions to start a full-scale niiita_ry

nuclear weapohs program, with as much Soviet assistance as could

be cbtained, were apparently made in stages between 1955 and 1957

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

supply laboratory quantities of fissioml_:h mmm..ndotm ‘
assistance to research, and in 1955-56 the Chim..,"dm » s

,, ' ~twelve-year plan for developing scionéo and technology in which
' 21




ntomic energy was given first priority. During‘the 1sse;;57 :

period Soviet cooperation apparently began on production of
Eo - nuclear-weapons materials in China. The late 1950s were marked
by intensive, high-priority, Chinese efforts with reluctent
Soviet assistance. On the resesrch ftbnt,*’ the ‘Soviets previded

a small five-to-ten megawatt M nuclear reactor aud othes equip-

ment. They also trained Chinese scientific personnel in- Soviet. :
~ institutions 'inclucing the Joint Inscitutm f&mmvm

at Dubna, and helped launch an intensive study  0£ nuclurnhyua

in Chinese universities. Information about thompom progren
is much scantier, but the Soviets apparently furnished Mmiul "
advisers, plans, and certain equipment for various facilitiese-

“uranium mines, ore concentration plants, at least:one nemu
uranium plant (on which work started in 1957), am, mibj.y,
‘small cascade for oralloy produceion.l It is not et cmr ‘
vhether assistance was given on construction of cne or more
;ruclear reactors for plutonium production, or on facilities for

~ chemical separation of plutonium. . '

. Several uranium mines have been :ldcntifid. but no m :b
believed to have been us,hippodv to the BSSR The quantity and o

1. A cascade or gaseous-diffusion plant is a. faciuty for
* raising the proportion in uranium of the fissionable isotope U-23S.
Oralloy, which is uranium with a high proportion of the isotepe
: : U-235, and plutonium are the principal fiou.ombzt mmhh fm
- which nuclear weapom can be made. ' ,

22




quality of ore mined is not known with sccurecy. “Available evi-
dence is consistent: with the accumulation by mid-1962 of tho

s equivaient of several hundred tons of metallic uranium, prohbly

less than two thousand tons.

T ‘From about the secord half of 1956 there wes a subtle change .

in the Chinese propaganda line on modern weapons amd war. In lhy

1958, came the first public statement, in an ur!:iclo by tha air

R %

force chief, 1 that in the future the Chinese would have nuei.ar

weapons. Rumors and reports of relatad busy act:lvity auo po:lntd

to a large-scale nuclear effort. In these ysars there: m

abundant evidence, much of :lt "hatween th. lines" in pubnc states

ments, of friction between the two Communist powers uhtu to

| Soviet rej.uctance to see the Chinese armed with nuclear weapons.

' | * Some observers suspect that Soviet assistance was mot only cure

tailed, but also designed to limit the Chinese program,
| In 1959 photographs were made of & long, unidentified builde
ing in Lanchow, near two major hydroaloctﬂc pfbgtctd" t}ﬂﬁ offexr

b a prospective future electric power "surplus." The building is a

slim rectangle, in the shape of one half of a Soviet lU-ghaped ‘
gaseous diffusion plant (cascade):for 'umiun intoptuplmion,

‘1. Liu Ya-lou, "Seriously Study Mao 'l'u-tung s Hintary

3 Thinking," Liberation Army News May 23rd, 1958. Cf. 7
- Leonard Beaton and John l“l'taa‘”‘- _&_WEM )

, (London, 1962), p. 133.
- , , 23




although some experts say the resemblance to Soviet faciliﬁn is |
not close. An ample industrial water supply, and & railroad spur
that: does not come right up to the building, add to the indica-
tions that this might be an incomplete cascade. Power lines did
not appear to bLe¢ installed 'in 1959. As of early 1962, power

. lines were still not counstructed, and the Yenmkou Dam uprim,-

although complete, was not yet producing electric power; com-
parisons with 1959 suggested that construction wes abandoned or -
suspehded in 1960. The only aavaace had beer. in finishing the
roof, and the site appearcd insctive. | |

Of course, there is a possibility that this plant was in-
tended as a more innocent industrial facility. If the building
were the start of a cascade, it would be a small one, & sort of
pilot plant. Even with another similar building added, the ree
sulting complex could use 1ift1e more than one third of the 595

. MW capacity which was planned to be !nstalled at Yenkou, and

would produce only a handful of nuclear weapons a year. There
appears to be room at the site for no more than two additional
similar buildings, without major modif icatiom of the iuri'ourlla-
ings. A facility of this :ize would not account for the 1,050
MW of electric power to be installed in a few yun‘n: the large
nearby Liuchia Gorge dam.




The Soviet withdrawal of technicians in mid-1960 seems to
‘have included those in the Chinese atomic energy program. The

official Communist Chinese line or the military velue of weapons

and men reverted for some months to & pre-1956 note. Then in

Nevember 1960, at the Moscow Conference of Communist parties, the
1 B . ‘

number two Chinese Communist leader, Liu Shlo-eh'*.,I declered ¢

thst China would have nuclear weapons in the near futurs. amd

said that China already had four reactors capable of producing |

plutonium (an ambiguous statement that could have referred to

known research reactors. which are too small to produce quantities
] sufficient for weapbnsi. Premicr Chou En-lai, in @ s.pmm 1951 :
interview with Field Marshal Montgomery, reiterated China‘'s in-

I tention to obtain nuclear weapons, but implied that the nuclear

‘ timetable had been extended to accommodate other puuing needs
of China. :

! Japanese and other neﬁspaper jtories pointing to sizable

plutonium accumulation from China's small research reactors, ine

cluding the one in Peiping, do not correspond to other evidence.

Research experiments reported in the Chinese technical literature. .
as having been made with the Peiping reactor are incompatible with

1. Lliu Shao-ch'i is Chairman of the People's Republic of
. China and second to Mao as Vice-Chairman of the Central Committee
. ' of the Communist Party of China. Chou En-lai ranks third in the
top party organization and partv protocol.
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its operation for a significint output of weapons-grade: plﬁtoniu.

‘There is, however, indirect evidence of possible pluton:l_ulu proe-
duction oi: a much larger scale than these unclassified reports
~ would suggest. | A
J it cations potnts to
the ¢ obablc operation, frcm early 1961 and possitly from mid-:

v - The most important

1960 (but with serious delays and difficulties), of a plant for
producing metallic uranium, the exact site of which has not: been
pinpointed. This plant is believed to have been built, starting
in 1956-57, with Soviet hely, and is believed to have been slmost
complete at the time of the withdt;awal of technicisns. The: jmm:
presumably is now turning out uranium slugs for use in a resctor
or resctors for producing plutonium. By correlating these
fragments of information with the known mining and ore-tongen=
trating activities, and by making as‘smptﬁm regarding the
plant's capa’city--probebly not much o/er one f:on of metallic
uranium output a day--it is possible to guess that by mid-1962
China had processed several hundred tons of metallic uranium,
‘perhaps 500 tons, but probably less than 1,000 tons.

A major uncertainty stems from the failure to.ldccte a -
plutonium-producing faci;.ity or to obtain positivc.ﬁo'vmencc ‘of -
its exist‘ence.. Presumably the Chinese havé taken great pains to
hide the reactor and its associated plutonium-separation couflox.
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In view of the Chinue need for concealment and mncy to.

avoid being targeted and of the apparont uiatunco of . uvmim
? metals plant, 2 reactor may be assumed to be in u.tttme. m
probably already in operation. This assumption m it pou.‘lbl.-
t9 estimate the timing of the first Chinese nuclesr test on the
tasis of production of the metallic ucaniur plant and of other

countries' experience.l

CHOICES ON FISSIONABLE MATERIALS PRODUCTION

General
! ‘ ~ The principal choice in fissionable materials production is
whether to produce plutonium, oralloy /U-235§7, or both 2 pruto-
! nium is produced from natural uranium through bombardment of U-238
' with neutrons, usually in a nuclear reactor. The production proe:
blem for oralloy and lesser degrees of enriched uﬂniulinom of
! separating u=-235 from the common isntope u«-zsa;’ the two. 1!otopu
differ for purposes of separation only in chluetor:lstics nlnt-

ing to their slightly different mass.

1' SQQ belw’ ppn .54-190

2. U-233 is also fissionable, but ito co-product 0-232 has
undesirably heavy rediation emission, making U233 for pﬂcﬁul
purposes an inferior weapons material.

- 3. The concentration of u-23s in netural- uranium is. only
1/140th or 0.714%. Oralloy with 93.5X U«235 is known as "top
& product.® Any uranium in which the proportion of U.235 hn boan
- raised is considered enriched.

&fﬁﬁiri@.w»;ﬁ x:
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Military Considerations
Apart from fabricqtio'l and ‘undling difficultiu, plutonim

is a little better than oraﬁlcy in most military usca, pcruitting
a greater deqree of miniaturization for a device of a given y:lcld.
"Clean" plutonium, that s, plussnium containing very little of
the undesirable isctope Pu-240, is better than oralloy in almnct
all respects, but i3 expensive. The Pu-240 content of pluﬁoﬂiﬁﬁ
increases, so *hat the quality decreases, with the peviod of
irradiatior in oroducing tﬁe pluto:iﬁm within a r.tctor-—butvtﬁi
longer the irradiation perics, the less expensive is thnapnueo->r
nium, A compromise is thus neZessary between purity and low cost.
Pu-240 has the affect cf increasing the neutron tldiltibn
background. m;1luiplying priblems of safety and £hc likelthood of
predetonation (preiritiatvion), which can greatly lower yedild. .

Frriched uranirm- ast 35 enriched as to ba called oralloy--

is recessary t> a military nruclsar program for at least two |
relatively s-phisti-anel purpcses: first, to pcwmit.hOOItinql of
fission weapins, tv making pcssible the production of significant

quantities .f tri=ium, and second, o permit the construétion of

1. Foosting refaers to 1nieccing a gas mixture of d-utctium
and teitium in the core of an implc:ion device. o ;
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‘military reacto}rs,for example, power plants for nuclnr-m
submarines. (Plutonium-fualed reactors are imacticu and pﬁ-
sen'. extremely difficult problems.) | :

safety margins ard perait greate. -*inia"uvi..atmn. Fut tm n-
quisite triti@, though used in much smaller quantitiac it

i a3 expensive by weight as ou.uoy. - Tritium ._
must beproducedin a reac.tor fueled by enriched nnnim. ‘because
the lithiwn used for tritium production "pouom" the resction
ard makes use of natural uranium impractical. Enriched. wm:hn

als8o permits more economical production of plutonium,




L™

Without boosting, however, the Ch:ls’. 1 be l
to lower yields ior a given weight. For this maoﬁ-‘»it noty toi z"
othcrs, they will probably want tc ada producticn of enrichied
uranium, if not oralloy, early in their program.

Production c_onsideratigs

large-scale plutonium production, althbugh bclicvd fnltbh
by linear acceleration, is accomplished in the weapons Programs
of the United States, Great Britain, the Soviet Union, and France
by means of relatively large--and occasionally extremely largeee
reactors, which may be fueled by natural uranium or by & comdina-
tion of natural and enriched uranium. Quantity production of
plutonium may be attained with reactors having thermsl outputs of

. . ""‘
100 to 350-megawatts; the largest reactors exceed 1,000 MW therwmal *
 power. The US cost of plutonium, of which the cost of the

metallic uranium reactor fuel is a large proﬁortion,' is on the
@0 " |per kilogram depending on quality

order of

L
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Orelloy, and enriched uranium in general, is produced in the
United States, United Kingdom, and Soviet Union in ﬁocm dif.
fusion plants (cascades). The French, having decided that ﬁiuto-
nium was an easier material with which to start, have not yet
mcverd into oralloy production. They have, however, spent mv:l.y
one billion dollars on their first cascade, without as yut putting
the plant into production. When the United States first started
to produce oralloy in 1344 the atomic-energy prm used two |
other processes, relying mainly on the electromagnetic or mess
spectrographic process. ..aseous diffusion, which started opere-
tions in 1945, proved to be much less expensive, and the other
methods were dropped. For financial ressons other possible pro-
cessss of !uranium-:lsot:ope separation have also been rejected.
Among these, the cgntriﬁige process has been subsequently dm.‘lom -
by the West Germans. The security classification on NIIM Tre-
search has been reinstituted by the United States, llthpugh for -
large-scale production the centri‘ﬁxge process is not yet emt:l-
tive with gaseous diffusion. '

A great deal of information on reactor technology, applice
able to plutonium production, has long been available in the
unclassified technical literature, including the design of 150 to
300 MW reactors for electric power production; and the Chinese
since 1958 have had some experience operating smsll reactors o
3l
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| ‘siderably cheaper for a given fission yield (all t‘h:lnge , | a‘

' to be extremely difficult and expensive.

~ thousands of times of processes each of which has & very small -

supplied by the Soviets. Plutonium ptodueéion is thmtm pre-
sumably something the Chinese will be able to master; difﬁcuities '
shiuld prove only moderate, and should center on detem of
engineering and execution. ;

Technical problems with a reactor include producing uun:l.m |
and graphite of high purity, designing and opera'f;i.dg the reactor "
and separating the plutonium afterward. The latter is a mjdr
chemical engineering project that gave the French some di!ﬂé
culties. Because plutonium is radiocactive,. h:lghly toxie, ltl!'tl
fires, and can cause explusions, plutonium upeuticn and wapon
flbrxcation must be remote-cantrolled.

It is an interesting commentary on the econe-ic conditions.
in different countries that in the United States mauw is con-

considered) than plutonium. US oralloy costs ebouc(
kilogram. In the Soviet Union oraiioy is likwiseyrcdmed in
larger quantity, amd is believed to be cheaper, than plutonium,
In’countries such as Chima, howevert. the reverse is 1ike].y_g:o- '
be true because oralloy prodﬁction (r-235 aeparltian) is likcly

Every method of producing oralloy or enriched uranium is

essentially a brute-force method. relying on the repetition -
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: .uch of which it is forccd through s fine mataui‘. mbram, umcu

Total eledtric power consumed by the three US cascades todgy is'

centrifuge plant designed in the 1940s but never buut would have

~alloy and rotor design problems eonnect«! with thc high apnd of

capacity for incuasing the pomentagc of U-235. n'n ongimr- :
ing, whether in a cascade or with an array of cen:rifugu, is of
& fine. -precia:lon ‘nature with extremely dmnd:lng mnuflcturing

to;cnnces. In a cascade the highly corrosive gn. unniu- hm-

fltoride, is pmped into several thousand chambers or itlm,

iduny allows only individual molecules to pass. - This sytt:u

nquiros thousands of huge compressors and: other special nchimn
with rotors and other parts coated with nickel or aluminum against
the corrosive yas. The nomplex "plumbing" includes special: l“la.“

approximately equal to the electric pmr produeod in China. (Dy |
comparison, the large plutonium resctor complex at Hnnford.
Washington, requires about one eighth as much ol.oetric mr ;o a
single US cascade and- such a caup].ex can: furnish the tmma
power for its own electric needs.: c |

ln general, centrifuges present equal or even greater
engineering difficulties than cascades and involve higher capital
costs; but they could potentially save on operating éott‘l., A !13

had 30,000 individual centrifuges connected by.a complex system
of pipes and valves. The design of a centrifugo involves s‘oriouov

rotation.




The difficulty of the oralloy production proh.ln n 1:\:!1«&
by the fact that appaunrly the f:lr:t Sw:m: cascade did not woz-k

,: ~ satisiactorily, but Lad to be redesigred and rebuilt ‘With move
T :

stages; even today |

| (04942 USC §2162(a)- (RD)

cade and its additicms and successors are stil:l. a tribute to us
engineering skill.

In view of these consideutions and of Chinese shortages of :
engineers, techniciahs, and skilled manual labor, it :I.lmu‘tny
expected that China will put emphasis on the use of‘ﬁiut:ﬁim

rather than oralloy for weapons.

. FACTORS INELUENCIN: THE TIMINC OF THE FIRST
OF SENIES TEToTING

No

Most estimates assume that the first !iss‘:iombl’i lumw
produced by China in testable quantity will be plutonium, and
that it is likely kto be produced in a reactor or reactors fuelsd
with natural uranium, presumably with motallicnranim slugs from
the metals plant that probably began operating about January 1961.

1. E.ge, in outpht of oralloy per unit input of dlictri- )
city. | ‘ ‘

|




The process of plutonim production stlrts with producing W |

metsllic uranium for a reactor (100 to 200 tons), loading the re- o
actor, getting it to go crirical, and then raising it to full

3

power, the last of ﬁuich can take several months the firat tiu

‘:‘b(‘

'me uranium is irrediated for several mcn mntht hy m
produced within the pile. Then the resctor is shut Aowm, m:ch of

the fuel is removed, and the slugs are “cooled" for 60 toaomya
to reduce rgdioactivity. Finally, the processing on the jers-
diated uranium beyins in a plutonium-separation planc that pros .
‘::‘bab‘l‘y“ is capable of processing ea’ch day no more than cnocrm

N tons of Lhe uranium from the pile: The processing o :
shoutd yie1a TR of 1utontum vequired for

} & single nuclear test. 1'hpn the plutonim must be fabriued

' ‘ into a nuclear device.
The allowable "eooking® time, and therefore the qam:ﬁ:y of
! plutonium obtained from cne batch of uranium, is 11m:!.tld. as’

already sugaestod by the fact that as time goes on some of the

plutonium is converted into undesirabls isotope pl_.utonim-z_do.,
| From the time concentrated ore arrives at the uranium metals
plant, up to the point of obtaining. enough plutonium for m-tut; B
the entire process described above is likely to take anywhere
- - from 18 to 30 mon'éhs or more depending on (1) the siwe of tho;-
reactor and capacity of the urani'm metal and plutoniume
35
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separation plants, (2) irradiation time in the reacgor, and (3)
the degree of difficulty experienced in producing uranium mm B |
of the requisite puritv and in operating the reactor and
plutonium-separation plant for tho tiut t:l.m"‘-’ mums pon:lQ -
bilities exist for a delav of the progum, notably as a mult of
accidents and errors.

~ Assuming that the Chinese (1) use motlllié uranium produced
beginning as far back as early 1961, (2) build a reactor of about

1200 MW thermal pover (requiring about 200 tons of uranium), (3)

aim at an early buildup of their military stockpile at the axpenae
of slightly retarding the first test, and (4) experience diffi.
culties comparable to those of the Pmch, the production pcricd
1is likely to be 24 to 30 months. 'rhun plutonium for the ﬁmt
test could become available between Januavy and July of 1963.
Tﬁe date would be later if the metals plant had & lot o’f"dom,,
time™ or produced an inferior §rodu¢t in early 1961. or it opn"at-
ang difficulties exceeded those of the French, either for lack of
technical expertise or because of the general economic crisis 4n
China. ' ,
How long the Chinese, having thn‘plutonim'. would tﬁon re-
quire to fabricate a device and explode it in an instrumented '
test dépé’nds on outside help received, if any; the extent of .

~ Communist Chinese familiarity with United States, Soviet, British,
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and French tests, weapons, and calculations; and Chinese fabri-
cation difficulties with plutonium. .The resulting delay éaund
by fabrication time could be from 3 to 12 months. This gives a
spread for thekfirst test, assuming 24 to 30 months for ég@ipro;
deetion of plutonium, of from April 1963 to July 1964, As indi-
cated, operating difficulties ‘and accidents ~ould causs- fmm
delays; economic difficulties have probably done so aivnldy.~ On
the other hand, the Chinese might hurry the first test: in a
special effort to obtain an eerly propaganda vﬁhiell.

Assuming that the Chinese had no technical difficulties
whatever, knew how to fabricate a device, did in flct,putfthiir )
metals plant into effective operation in January 1961, and hurﬁ’td'
to achieve early propaganda benefits at some possible expense to |
the accumulation of a stockpile, the first test could have taken
place as early as 21 months after January,lssl,‘thlt 1..;by |
October 1962, At the other extrenc, if the motlit,p;dﬁt hairaoe.

‘been operating effectively, and in view of economic difticulti.:,~i

this test could be delayed by as long as several years. Most US
experts feel that the Chinese program has probably already slipped
at least one year compared to an early 1963 schadulo bat-d on
tcchnical feasibility. ' '

1. E.g., by irradiating the pile only long enough- -on thn
first cycle to produce plutonium for one test.
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e




13

o
T

s g

way_on w‘:mLhei the first test is in 1963, or in 1964, or cvm-'iggst_ 5

pile estimates, which depend instead on the program for setting up

It rtant to note that ' : :

Assuming:that the metgls«plant has in fact operated since 1961,

the later the Iirst nuclear explosion, the more rapid is likely te

be the sub:equent accumulation of a stockpile, and the cleser the
second test is likely to be to the first, especially if the dolay

is not caused by faulty baaic design of production fleilition 'If

the Chinese drive toward an early stockpile and, cltheugh‘cxgtnianéi“u
ing few tcchnical difficulties, do not conduct their first test |
until late 1963 or 1964, they could be testing two or three other
devices within six months after the first, If they do not hutry
for propaganda purposes, their plutonium-producticn cycle. coulﬂ bo
such that plutonium production becomes virtually continuous.l
except for "down time" caused by accidents and other troubles,
startinq with the plutonium for the first device. Thus, ostiﬁntos'
of the timing of the first test are somewhat independent of stock-

production facilities for plutonium and oralloy. |
1t is inter~sting to compare the prospective Chinese leed

time for "joining the nuclear club™ with those of othcr'nuélblr

J—

1. That is, no sooner is the reactor unloaded for the cools =
ing of the jrradiated pile than another pile is loaded and made:
to go critical; and plutonium separacion facilitios are kept
steaaily at work.

38




LR )

.lﬂ)lL

o

powars. Presumably the Chinese dccia:l.on' to produce nuclear

weapons was made about 1956, and intensive offms on coméué-
tion ci facillities began in late 1957 or 1958 at the Iatﬁﬁ'; :

- Chinese industrial capabilities, however, were more spotty and

tackward at that tine than those of any mviouc nucleer pom
I{ the first Chinese test takes place as «arly as 1963 this will

.represent a lead time of appmximtuy 8ix ‘years, band on tho
~period of full-scale effort. By comparison, the French aem.ovod

a first test five and one-half years after begiining a plutoniume
production program that i.ad already been authorized two years

‘earlier, and four and one-half years dftir the decision to enlasrge

and accelerate the program with military funds. The Soviet Union
and the United States both had "crash" progrm that tock a 111:(:10*

under four years R

WEAPONS NESIGN TECHNOLOGY

; iut Deliverable Devgce

The prevailing estimate is that the firat dolivoublt
Chinese nuclear wespon will Le a crude six- to t_cn-thmund-ﬁowﬁ .
fission device based on a plutonium-implbsion syom; On aiutu'y

1. This assumes that the Soviet "cruh" program dates: fm
shortly after the A-bombing of Hiroshima in 1945, Some _
had been mede prior to 1941; the Soviet nuclear effort was

spperently dovngraded when the Germans gave up their nm-mm'-‘?_”

effort in 1941. See Arnold Xramish, tomie in the Sov
Union ( Stanford, 1959). , \
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‘which is alreldy hoptlessly obyolate as 3 threat againat Mun

grounds, however. there would be .ut:tle :lncontivo fcr thl M
nist Chinese to stockpile a device so large unless they had _
acqaired from the coviets or otherwise cxptetod to obtain '!'u-15 Badger
bombpr-s or the equivalent. The only other aircraft t:hat eould

Ty such a leryge bomh is the TU-4 Bull (a copy of the: us 3-29). .

uulitary forces and is available only in small mnhon. In tho
absence of Badger, the Chinese manned-bomber force would continue
to rely as it does at present on the 1L-28 Beagle. Mqlu 18 l
rather small au-craft rest.icted by its boubnbly d«:lyn to t | v
nuclear homh ahour 37 inches in diameter, which might \nidt some-
vhere between 1,800 and 2,500 pounds,

A powerful argument can therefore be advanced that tho
Chinete will try to jump <traight to a 2 » S00spound Plueoniu- .
implosion device, start ing postibly with the: fint nucluv mta
Aﬁy eff_or*: on & 6.3 -pouni bomdb for which thero was no adbquatc .
delivery means would be unnecc:sarily wasteful of sciontifie*lnd
9ngin~cring skills. Ther~ is aleo good ralson to believe thlt, )
having experimented exten:ively b~forehand with non-nuclnr «b o
plosives in relavion to implosion technxquos, the-Chinese: eould
achieve an initial we--apon of the lighter weight without severs -
delay to their warhead development program. A dolivoublq: 2,500~
1b. device might be available within one to two years after ttn

a0 -
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. FPirst -’Ihemonuélaar Weapons

& different order than the problem of producing atomic weapons,

- imaginative power, or in scientific talents.

tirst successful Chinese nuclesr test. Hmr, the Mht
Chinese my choose to conduct ‘an earlier: tnt with & lu'm dc-
vice, as a physics expw:lm, a poutiul gesture, and ¥ m
conservative but suuv means of reaching the smeller vniql\t mu.’
The same 2,500-pourd davice should be capable, with only "~ -
ternal modifications, of serving as a warhead: for tiic mediua.
range ballistic missiles /MRBMs7 that the Chinese are cmmt:.y-
trying to build, and as a ready-made primavy for vmdueﬁng ‘the:
nuclear tests necessary for the development of thermonuclesr wars

heads, which would prestmbly be the next b:lg step. Q'Ico

porfncl.ed a 2 500-pound baslc weapor shoum prod 0

The problem of developing thermonuclesr weapons is of. quite ..

which is largely'ah industrial question. The atomiceto-

thermonuclear problem is largely a& question of lci.ntific and
taehniul :unagimion, and it would be dangerous to blu uemm- '
on the idea that a people such u the Chinese were mldm*
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~ computations and a "trial and error" procedure with more numerous

A still current estimate suggests that the Chinese will not
be able to attain deliverable thermonuclear /TN weapons until
about 1970; but ,this estimate should prbbcbly be nviaid in tho.
direction of shortening the required time. Most experts seem to -,
feei that the problem i: not excessively difficult alld should be ¥
soluble within five or six years of the firsi atonic test. | Thus
1969 appears a feasible date, assuming a first fission tesr in ‘

1963 or 1964. '

Mvancement toward a thermonuclear cmhility must pmod
:an steps, each of which requires at least one and probably mml .
nuclear tests. The Chinese kshyould be able -to,tﬂu‘ an initial |
fission device, such as the 2,500-pound device just mentioned,
and use it as the primary in a series of axperiments dn:lﬁmd* to
obtain information on radiation flow, temperatures, ann‘m,-
casing materials, secondary behavior, and other ‘l‘q.ncea of mm- |
nuclear design. For such tests it would be desiredle to have )

highly sophisticated instruments, but up to & point mathemstical

tests can be uscd as a suhstitute for good: instrumentation.
Information relevant to TN design can be gathered as @ by
product of any nuclear test, if the Chinesé:can produco the .
instrumentation. The first tests vspeciﬁ.uny aimed at a thermo-
nuclear device would probably involve a mockup of the lica\ﬂary
42
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- if *hty fully understood the behavior of tho:lv primary.

thermonuclear powers.

with msuring devices attached to record such :ltm n cm.
sion and temperatures. | :

For all these tests the Chinese would ht admtlged

One “interesting facet of the problem is the aou:lhility that
the Chinese intelligence services could get hold of TN weapon
designs from any of ths four nations that by then thmnd be

Sl o 'nw ruu.lu of .
even one good “steal" might save two yart' uporiuntaticn. Ao:
it 1s, the Chinese will be considerably helped by their knowledge
of the shapes and approximate weights of US warhesds. This can be =
obtained from publicly lvamble‘smm. Such information can be
luﬁplmnted by covert operations in which the Chinese deoubtless
attain some success, in Eﬁropo, if not in the United States.
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When a thermonuclear device is developed for use with the
earliest primary, it could be delivered by Badger or Bull. Agsin, :"\__-,’f
however, the emphasis will probably be on producing a mutr "
thermonuclear warhead suitable for MRBM delivery. The main R o
quirement: for this purpose would be a much ssaller pr:lury call
in this connection it seems msomble to supposa that. tht-

e

nes

Chinesz will try to proceed to an|

lacking numerous computers, pure quality materials, and advanced
engineering capabilities and experience--cannot be expected at
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sion, is 16 kg with no tamping and 5.8 kg with infinite tamping.l

Economizing Nuclesr Materials C T e
Something has alveady been said on the preblems of conveits |
ing weights of plutonium, oralloy, or combinations of thojtuo
in+o nuclear weapons. | .
Underlying considerations include thQ fo1Ibuﬁhg: - A
‘1) Thecretical maximum achievable yields arc 19 XT/kg for
| plvtonium and 18 XT/kg for oralloy. This means that, iregji'drlaa |
of design, & kilograms of plutonium cannot produce more than 114
XT, and in practice efficiencies ir fission devices are typ&ctlly

of this Ichmeﬂabll maximum with plutonium, and
)Ey42USE§2162(8) = (RD): o

\:}Boouting can qr.ctly 1n.

PRS- S < "IN S SO

crease the fiaaion efficiency.

2) The critical mass for plutonium, without lny’ceubr.a-

For oralloy the comparable critical masses are 52 kg and 17.2 k.

' 1. Tamping refers to surrounding thc fiscienubdc mhentia;
~ with a neutron-reflecting substance such a8 dcpl.ttd nltutnl :
uranium, _
' - 45
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In the stockpile tables to be pusented,l 6 hg of pluem:lln A‘
and 30 kg of oral.., are each equated with one nuclear u.cpon

Given enough surroundmg high erplosive and tlmp.r, th.l. qulnti-‘
ties will permit production of a nominal-y:lbld weapon; - thc yiﬂld( “

will scale up or down with device weights and technology: - m

1 ~{RD)" ]
first US ;“’""” 42USG §21626)-R0)” | tests, in Operation CROSSROADS in

1946, requireq P IOREIFOT

- ;for 20- to 25-XT yields; the ,
~device weighed abmt 6,0‘)0- pounds .

1. See below, pp. §J, %I, £, aud 61,
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effnctive growch of the stockpile, compsred to the figures shown
in the tables.

STOCKPILE PROJECTIONS

Plutonium Production
As suggested abovz. stockpile projections may be made \vifh

PR

little reference to the date of the first nuclear d-t‘mtia;_.

assunihg that Chinese uranium metals plants and piuton:lu m.

-~ ey

ducing facilities are sdequately designed. The size and nature

{ of the program for setting up production facilities for plutanitﬁ;‘
and oralloy are most important for stockpile purposes. Of '
course, some types of delays in th~ Clinese progrem gcould: ene
force a time lag of one or more years on otherwise vn.:ld stocks
pile projections.

! The experiences of other countries suggest that the scale of

the initial plutonium etfort will be a resctor of 150- to 200 .~
thermsl power, unless a pioneer 100-MW resctor is built to hurry

- the first test explosion.
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The first four nuclear powers all started seriocus uct:l.dn

L

of plutonium for weapons with reactors in the 150- to 220-M¥
thermal power range.l On this basis uc is i'uconablc te suppose
that the Chingse will start n;lr this “6”’ probably clc« R -]
200 MW, and thaf they will serialize the dc’s:bn longmough to
build several that can utilize the experience of tha first.
Power cutput of the basic reactor should improve with cxpoucnce
Perhaps some years from now the Chinese will jump to a large re-
actor, on the order of 1,000 to 2,000 MW, but theve is no preseing -

resson for doing so until they becone very sophisticated, possess

enriched uranium, and seek to economize by way of a new invue-mc.

: 1. The French started with a small resctor (G-1), which
achieved only 30 MW, and then jumperl to & second (G-2) at 200 MW,
aiid a third (C-3) that was a copy of the second.The copy was T
under construction long before the original went critical amd wes
phased into production about 18 months after its twin. The o
British, who pooled nuclear information with the US, have built a
series of some ten plutonium-producing reactors in the 180« ton
300-MW range (power output improves with experience), all more or
less idertical to the first one. The US series of reactors at
Hanford has included some "monsters™ of over 1,000 MW, but the
first was in the same medium-sized range (after & 1-MW model to .
demonstrate the method); and the initial Seviet experience was
also in this range. S

@
s
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By assuming an initial reactor in the 100~ to 250-MW range
followed by a series of similar»nnctors-; it is pouibll o arrive
at nuierical stockpile projections. For this purpose 1 ’\‘ununry
1961 will again be talicn as the appro:d.uttdit-c on which the
Communist Chinese »wanium metals plant began to produce slugs
suitablo for use in a reactor. ; | |

As a first estimate, it will be assumed that the ch:mu are h
able to design and build a resctor of 200-MW thermal power, that
a second similar reactor will be built and put into omtim ™o

- years after the first, and, after that, new resctors of the sene

size will be introduced at a rate of one each year. ‘mufmm,
of course, imply a matching buildup of uranium uin:lng.l metallie,
uranium outpui:, and plutonium separationm. Aeeanpanying mp- : :
tions must be made regarding the rate of improvement in resctor
power levels for this one design; the test scheduls; the moum: -
of "down time" in the process, for which 25% reduction in output
will be allowed; the timing of the production process; and 8o on.
The results are shown in Table III-1. It must be remembeted
that any oralloy production would add to the warhead ltocﬁﬂh.
The projection is carried to the beginning of .1970, by which time

seven reactors are assumed to be in opevation.

1. There .is probcbly no serious limitation on the mtunl E
uranium available in China, but the remote location of most mining
areas could impose high costs in terms of investment and transe ‘
portation, , ,
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TABLE III-1

PLUTONTUM OUTPUT AND WARHEAD STOCKPILE FPOM
ASERTES OF RERCTORS OF INTTIAL .




Assumgtions:

1.
2.

L

"’w':

PRy

ot

First test occurs sbout the end of 1963.

Reactor construction schedule is as shown in text .

G 49) :first reactor goes critical December 1961, the
n;xﬁ: two years later, then one per year until December
1 . ;

Power level of reactors rises 33.1/'3 MW por yur after
late 1963. By end of 1969 ail resctc-s are cperating
at 400-MW thermal power. Each new reactor faslils 45 M4 .
short of current power output of older reactors its
£irst time in operaticn,.

Reactors opcrat: on equivalent of nine-momth cycle in-
cluding six months for irradiating time. The first
reactor's first cycle requiros an cxtu thm mehs
for learning time. n

After discharge from reactor an average of eight moneha ',
is required for sepsration of plutonim and fabrication
into weapons.

Fabrication of deliverable weapons atarts in second .
quarter of 1964. If Chinese must wait longer for an

acceptable design, they would of course be tupm!'lly :
limited to accumulation of plutoniw. :

Output ‘determined by assumptions above is reduced 25%
to allow for technical difficulties and accidents.

L.arge number of tests is made as shown to accclorlto
weapons technology.
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Some observers may consider this an umalistichlly repid
buildup. It is accordingly labeled "moderately fast,” and slower

«l ‘

alternatives are oifered. In~considcrj.nq this achadule, hmt,;
it mrer be remembered that technical and economic delsys aight

a ’ul v

cause 18 much as a two- Or three-year lag in the dates, in which
case the Chinese might be hurrying to rectrieve thé lost ground.
A secord 9'sti§at2‘ is made by assuming that thtréyin:l.tiil by 1]
actor pile is only 100 MW. A design level of 150 MW is schieved
the second time the reactor is operated. A linilae“‘zk'uct!or' is
again put in operation two years after the first, but this thﬁ
new resctors are added every 18 months rather than myg‘m,
and they continue to be of this smaller type. he éthr ltm-
tions are identical. By 1970 five reactors are in operation
rather than seven. | ,
Together these two projections furnish a "meﬂmuly faat®
and & "moderately slow" picture. For thoss who are cxninly -
~ skeptical of Chinese industrial capabilities, thi_cmnt S '; ,
Chinese priority on nuclear weapons, or the emphasis on’ plut:ontun}'
a third series is appended in Table 1II-2, besed on only two. te-
actors of 150-MW design (the first produced 100 MW on the first
cycle), with no follow-on. The same brisk pattern of tests is

- still assumed.
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In each of the tables, as already indicated, a co_nv‘.ﬂidn* :lt
used whereby six kilograms of plutonium are equated with one

~ weapon or test, except that nine kg are assumed for each of the

first two tests. The yield, depending on warhead weight and de-
[“'T

qig'n, might be higher or lower than nominal yield (20 KT).

Oralloy Froduction

Chinese production of plutonium will presumably be supple- .
mented at some ponint, perhaps already in the late '19506, by pro-
duction of oralloy. The most lixeiy guess is chet China, like
Ui othet nublc-a?r power«, will build a gaseous diffusion plant.
The Chinese may already have been assisted in cascade technology
by the Soviets in the 1956-60 period. If the building seen in
La'nchow is the srart of a small cascade, the Soviets must have

given some help, probably including the design of the basic

machinery.

There are two approaches to estimating future Chinese

oralloy production: to assume that the first production will
-1 ‘

ATA




come from the Abuilding at Lanchow, or to compare other countries'
experiences and make an independent projection of what the
- ~ Communist Chinese might reasonably be expected to do.

| e ' The present facility at Lanehow,‘ if a cascade, and if and
y vhen machinery is put in place under ehc roof, should utilise
‘ only 50 to 100 MW of oloctr:lcn power, problbly oM (dupend:lng
on the technology), a figure that may be cempcud to tht more 5"-..',‘ |
than 2,000 MW for a US gaseous diffusion plant. As ll-runy
noted, hydroelectric‘ pr?ojects not yet complete would provide an
unexplained future pewer surplus that could reach Cn?ﬂint"ul
'; level of as much. as 1,000 MW, well in excess of known rcqum-
ments in the Lanchow area. . ;
‘ If the unidentified building was intended as a coqht'
| cascade with very snall-sized nachinery, it can be estimated on
the basis of the roof area that, operated at an efficiency com-
| parable to what the Soviets achieved with their firvet "aucmuful

cascade, the plant might produce lbout

oralloy a year. An alternative assumption ” '7
P plant is or was intended to provide enriched uranium for re-
actor use. including tritium production. |

The oralloy requirement for a uinglc nuclear weapon, dmnd.

.\‘.‘

ing on design and the efficiency of implosion or emltm. is
B Tt can thut be estimated that the potential
58S
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increment to the Chinese stockpile by operating a cucado of the .
apparent size of this plant 13 only in the range cf

Weapo:is 8 year, depending on the efficiency achieved. The exist- -
ing p1an€ area could also be used to take uranium halfway through
the separation procces to obtain a product enriched about _S-X',v

& 3 tons of 1t a year, a quancity that would have

perhaps e
about doubls the total U-235 content of the orslloy that could be :
produced.
1f it were not for the space difficulty, one sinilar build- v
ing could eventinlly b adoed each year. This is the way US cas-
cades have developed; the first one at Oak Ridge: started w:lth’ |
about one-tenth of its present electric pﬁnr input. '
" The Lanchow plant, whatever its purpose, has not been come |
pleted or pur into operation. As already suggested, a cncid.
puts a heavy burden on the machine-building industries. Possible
explanations for the halt or dela; of the work include the with- '
drawal of Soviet technical assistance, deliberately insufﬁcuﬁt
Soviet help at the beginn:ing, recent indqsrr‘lal setbacks caused
by the food crisi¢, increased priority of agriculture as oppoud
to heavy industry, aelays causea by possible Chinese ’ir.tlb:l.lity t:o-,,ﬁ,

manufacture the requisite machinery as yet, or a decision to con-

"
1.

centrate on plutonium instead.
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' hundncﬂs of nuclear weapons, and this wil:l. require a much mgnr

The Chimsé, assuming thoy are producing plutonium, may be
in no hurry to obtain oralloy. 1In this »c'l;u, whether they add vo -
a small pilot facility at Lanchow or build a mﬁ one don not .‘
mottrr much. In relation to the stockpile cbtainable with plutoe
nium alone, a handful of extra weapons due to orelloy productiony |
will not basically change the s‘t’bt:kpilo pictuniiready pbas.nm;_
Oralloy will have a Vprofourd impact on the 'toiskpili situstion ’
only wﬁen yearly praduction is sufficient to flbvienf:o aco:'n ‘or

cucade than could bc housed in or around ‘the huﬂdinq photogmphcd
in Landhow.

Hdn large a cascade might the Chinese build, and with what
mpomt output? The first US and Soviet cascades utn:lua 200 to
250 m|of electric power. 'rhis is perhaps a useful scale to cone
If the Chinese experimented before building a pl;‘m:,»to
¢ and check their technbloqy. they might be able to‘-’sun- .

for a production plant of 200 MW, would b. nbouc . ‘ ;
: | The yurly add:tt:len

or onohgh for

to capacity, like the ini*ul capacity, can ho -expressed in terms:
of theg sdditional megawatts cf clectric power Nquiud. uhich
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! A handful of extra tests would probably be undertaken, re-

I ducing ithe stockpile increment corrcspondingly. Offutt:lng this -
or mo:e¢ than cffsetting this, there would be economies fm put- '

Qi

r ting oralloy and plutonium combinations in the seme mm, some
of which are alrcady assuned in using 30 kg as the equivalent of
! one vdpon Other variants cculd be postulated, hut slightly

| faster 'schedulu would not accelerate stockpile growth nmch um-n
" o after l970. ‘From 1970 on, the schedule shown in Table III-!

‘s

o

| ' would result in accelerating Chinese stockpile m.cuu\uution, coms
paud to an ,all-plutonlu.nprogram, by S0 te 100 ﬁlponlwl-‘f‘yur-.*

’ ' - The results of combining this oralloy schedule with the three
plutonium production schedules already shown am nmurind bolon ».
in Tabla III-4. The extremely slow all-plutonium vn'ﬁnt is
! omitted because there seems to be little reason for the Chinese

to build two plutonium reactors in the first half of tho 19608,

-ap——

amidst Fn economic erisis, and the~ not expand production 1n some
way 1atér The two slower plutonium schedules shown . ecrlier are
‘ combined below. not with the oralloy schedule shown in Table. III-B. :
! but with the same schedule lagged one yesar. Thus only in m»:ﬁgne '
variant does the oralloy production schedule havo*a 'suhatanciu N

effect on the outcome. ~The last four variants are all m.lmttd in,.

one uy‘ or anothev, to show the range within whioh the ptegm
might b¢- slowed down compared to the first variant. &ttﬁntion is
: ?
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again drm to the possibility that stockpile acquisition mld
rake place at one or another raté, but that the entire -cmdm
would be shifted Lack one or more years by technical and epconomic
difficulties. |

i‘!'ph o

TABLE ITI-4 -
STOCKPILE (NOMINAL-YTELD FISSION WARHEAD CUUIVALENT)

" Mid-Year A B ¢ ] E
1368 5 5 4 . 4
1965 21 21 17 17 ‘16

1966 as a3 30 30 - 24
1967 92 75 50 48 | 34
1968 163 119 89 72 6
1969 268 177 147 103 90

A: "Moderately fast" plutonium, plus oralloy ichtdulc ahwn
: "Moderately fast" plutonium, but no oralloy
C: "Moderately slow" plutonium, »lus oralloy aeh-duh um
One’ year
0+ "Moderately slow" plutonium, but no oralleoy - '
E: "Extremely slow" plutonium, plus oralloy schcaulo laqgnd
one year
(Table III-5 is appended to show in more dctlii the deriva«
tion of ILI-4.) | o
As a generalization, the 2o-w-¢pon mark: appesrs lilnly to bc
passed somecime in 1965, the S0-wespon mark in 1967, and “the' 100-
'weapon.motk in 1968. As & rough pntrlpolltidn; the level of 200
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thermonuclear or 400 fission weapons, or some combination, sho

be reached about 1971. On the basis of such calculations it -

appears unlikely that China, relying on its own resources alone,

W v
o g

~ould accumulate a stockpile of as many as one hundred weapons

a. -
L

program is achieving successes.

TARLE [IL-S

¥ TOTAL STOCKEILE

. A. Results of Combiring "Moderately Fast" Plutonium P
) Trom Table Ili-1 wi cLE Orall e .

M!’Ia in !CBIE H[-l, EO. Umn

vt g

Plutonium in Oralloy in Total in fission

: End of warheads warhaads warhesds Mid-year -

_year _ equivalent  equivalent ___equivelent  wsrhesds

L 1964 13 — , 13 5
; 1965 30 : o a

1966 57 6 63 as.;

1967 95 30 | 125 92
1968 146 €1 207 183
1969 ‘




Plutonium in Oralloy in Total in fission

ﬁ End .f warheads -warheads warheads Mid-year

s _Year equivalent equivalent equivalent ___ warheads
1964 12 —_ .2 . 8

| 1965 23 o 23 o
j 1966 38 o 38 30
1967 59 5 65 S0
1968 B6 30 : ‘116 , 89
1969 121 61 182 147

C. fExtremely Slou: Schedule from Table III-2 Plus Lagged :
alloy Schedule., (Result summariz n Table - lumn E)
Plutonium in  Oralloy in. e ' :
End of warheads warheads Total Mid-year .

Year equivalent equivalent End pf year _ __ warhesds

19€4 12 . 12 A

1965 20 __ 20 16

1966 28 _ 28 | 24

1967 36 6 a2 7

1968 a3 30 73 . 3

1969 S0 61 b5 51 ‘ 90
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SUMMARY

The following key points can be patcu;dtodeon”thg;cnqrt of
Chinese nuclear progress. - The dates»dri,ohlyhjﬁpnotinitioniip,_.
There could be systematic delays, of one or«iorp year:iinjlil'~ .

dates, due to Chines2 cconomic ov technical difficulties,

First nuclear test : o 336!464 v

First weapons deliverable by 1965
manned bomper - ,

20-weapon ~tockpile | 1965
First warheads suitable for MRBM 1966

50-weapon stockpile 1967 ’
100-weapon stockpile 1968-69

First thermonuclear warheads 1969

200 thermonuclear weapons, or 197

400 fission weapons, or a , o
combination , ' A

Any degree of slowing down or "sttetehing out”" of the pros

gram is technically possible,




IV. .DELIVERY m

PRESENT PRODUCTION nxpmsucs AND RSD CAPABJLITIER
Thanks to Soviet assistance between 1955 and 1960, Civina

AN e

now has a poo) of experienced aircraft techniciang e, 4 very smell
research and development capability in the qimaf: field, end
production experience with a variety of complex nﬂ.it:n‘y cqu.p-
ment: MIG fighters, light air mnsport, helicopters; rldau
and various other electronic equipment, ocun-qo:l.nc Ouhlrtml,
destroyer escorts, medium tanks, and medium artmcry. There has
also been a beginning acquaintarice with a variety of uuﬂu and.
other highly sophisticated weapons; and'tmi% 1s ooﬂlmﬂhh o
industrial experience in fields, such as m‘chintwbuildinq’lnd
metallnrgy. that could be brought to bear on the problems of aire
craft and missile production, | B
No true nuclear delivery systems have yet been: buﬂt, unlon-fﬂ;

one counts submarines, All bombers now assigmd te thl Chinese
air forces were built in the Soviet Union. A single IL-28 .
(Beagle) was reportedly once assembled in China, and Chinese

* technicians pei'form maintenance on such-bombers. !’repamidns

for producing TU-16 (Badger) jet md:{umw:hbm_bem' 1nChimmu ‘

64 ' '
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'selves, using imported nickel and chrome that neither the Soviets

TA

probably well along in 1960 but the produccion tacility has- been

left incomplete, Whether any Soviet assistance has ever been

received for surtace-to-surface missile Eﬂ, uction is an un-
cnswered question; so far there is no definite positive evidencs.

MIG-17 production with Soviet assistmcc, which. lltcr becene

MIG-19 production, consisted at first, in 1957, ...i.mplv of assems -
bling Sovict-made aimraft. Later the Chinese began to pnduel
parts, starting with the simplest components and moving on to

more complex equipment such as engines and instruments. Todsy

few if any MIGs are heing built, but Chinese dependence on the -

Soviet Union is restricted to a few alloys and parts for engine -

manufacture. These the Chinese can probably soon make £6r them-

nor the West are likely to be able to prevent Chim from iabedin-

ing through foreign trade. There are now five factories lu:ltamr"»

for aircraft production and seversl arsenals and machine works =

suitable for missile production.

The production of MIGs halted and that of the AN-2 Colt (a

small "feeder" transport) slowed sharply after 'Soiti‘cc a:,.@;.vu

withdrawn in mid-1960, Production of Soviet W-class submarines,

of which twenty-one were built through 1960, was brought to a

virtual standstill; the four submarines then being built could




not be immediately completed, It is believed that naval ship-

brilding efforts were still depe'ndent on the Soviets for complex

equipment and instrumentation, not including submarine diesel

k;:‘ﬁ q»‘.‘

engincs.

~ In every case', Chiﬁ'eae mdéMam» production ot“‘ém the

most complex equipment appears to be just a uﬂ:er of ti:xe. o
Until the agricultural crisis and withdrawal of 80v'l¢1: ;
technicians disrupted industry, the Ch:lncu seemed tu be hming: :

fast, Bngineering and science gnduates am pourmg out of" tho

Chinese universities. Within the next few y«r&, the Cbim

~ should be able to produce withcut Soviet help tm most: canplox

equipment with which their forces are now armed, in lddition to

militat'y hardware which they were about to yroducc in 1960-61. :

However, research and development resourcu will remain tufﬂ-

ciently restricted to require careful economy in rommh and

development programs.for new delivery systems.

MANNED BOMBERS _ |
The present operational bomber forces of mainland 'Chiﬁar-eon-
sist of about 450 IL-28 (Beagle) light jet bombers, two-fifths of

them under Navy command, These forces are supported by over 100
% propener-driven 11ght bombers, for training, and about 10 m-u

(Bulls), of which there were orig:lnally more than 20. rmr of -

& these aircraft are quite old, having hecn:turmd over byth. ‘
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Soviets in the mid-1950s or soon after. Many bombers are pro- _
bably becoming maintenance-weary, even apart from attrition end .

| posaible caunibalization for parts. Beagle has become obeo-

lescent, Bull is a copy of the B-29, a pilton-cngine ‘hircrattv
that is difficult to maintain, and the few Bulls available cannot

" be considered as an effective delivery force., They will PrO-..

bably not be kept in the inventory.

‘Beagle (characteristics in Teble IV-J.) is a lim'n: h'mhn ut‘
vt:he early jet era. Pay loads of 4,400 or 6,600 pounds can be ,
carried, but the long, narrow, shallow bomb bay is m—mptv' to
carrying early generations of plutoniuu-iaplosion weapons, and«
the aircraft is a small one on which to make ul:!or mdiﬁcat:lnu.~
The bomb-bay limitations of approximately 37-inch bomb dismeter

-would probably restrict the yield of the first fission wespons

that could be carried to the nominal (20 XT) range, and the com=
bined weight-size limitations o: weapons might delay cbﬂ'ltrﬁeti_oﬁ
of suitable devices. : | ‘
The'maximm combat radius of the Beagle, 740 nautical miles .
wii:h tip tanks, will permit attack on all important potential
targets in the Western Pacific/Far East, but the aireraft's
generally inadequate _perfomﬁ(:e makes it an unduira‘bh, though
useable, delivery vehicie. Its slow speed and alt:lt:udt

characteristics make it vulnerable to even unaophisti«ted air
67




defenses. Besgle has radar bombing equipment, but there is no

-significant evidence of training or other prepsrations for ine.

strument bombing operations. The bomber could be used for lowe
level, visual, offensive operations. o |
The Chinese have not yot d{scarded ahyjaporunt sdlitary.
equipment before it is worn out; more relsvantly, m require-
ments, until they solve their targeting problems, will continue
to call fbr unmd vehicles. It is therefore almost certsin that

Communist China w:Lu rctain its Beagles in the inventury as. J.m

as. they can ba kept operatinml and as long as the utmnm
and manning requirements do not unduly compete with better -
systems., If the Chinese are unable to build or otherwise obtain
more suitable marmed delivery vehicles, they sre wost likedy €5
retain Beagle as a nuclear delivery vehicle, - m- would: m
spccifica.u.y designed weapons for doliwry by Beagles .caboptm
as necessary any degradation in yiela or efficiency of ﬂ\c
weapons which this may entail,




M‘ LE IV-l
IL-28 (BEAGLE)

w/o Tip Tanks w/Tp Ténks

ﬁ’ ‘ gﬁﬂ-‘f' .

Pay load (1bs.) = 6,600 : 4,400 -
R Combst range (NM) 1300 - 300
Combat cadius (NM) ‘ - 590 o | o “ 240
Average speed (knots) . 380 o 380;
Mraqe altitude (ft.) 36,500 . B 35,@
Ceiling (ft.) 39,500 | 30,000

E Target speed (knots) . 388 k L s
Take-off weight (1bs.) 45,600 o 1,600
2 Bomb Bays: 14' x 3.2 x 3.1' : o -

‘ ' A still incomplete c,omplei of Chinese. tuintiq for pros:
ducing medium bombers or medinm transports of the Soviet TU-16

(Badger) and Tu-104 (Camel) type appears to have been built nur

' : Siath with Soviet aasistance, starting in 19%6. ‘This pun‘t wae
| reported tooling up for pmduction in 1960 befm w:tthdnm of ..

' Soviet assistance. In early 1962 the plant _appeared 1ncomp3.cm

and not ready for production, with no construction act:lvity m '

progress; but two Badgers were parked at the aéjoinirq lirfiold,“

the first sighting of Badger in Coﬂmnistbzchim. The: 1mmtw

of these aircraft suggested that they may have been located there:

“‘lv »" ‘.?
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 the S victs have built two air-to-surfaco mimln tov use \dth

eliminated production of Badgers because of the food crisis and.

. by 1965, with a production rate of uy to six per month by 1967{ ”

: ChineSe technical resources and might be dehyid for uny yesrs,
1f not given up completely, The earlicst ,:I.n_di_pcnﬂtnt Mnuq

TA

43 protatypes to assist in production when this was still- Con-
templated; they are pmbably not operationsal,

* Badger would be a majnr improvement over Beagle and: lnu
Charazteristics are given in Table IV-2. As shown in the ubh.

this amcraft, one with a range of SS NM and & mum- ct 8,0"0 _ |
1bs., #nd the other, lOO NM and 6,700 1bs, , ’
The Soviets have recently deliversd st least twelve Badgers
to Indonesia in partial fulfillment of an ag‘umt tor th- da- .
livery of more than twgnty. The Soviets might co:‘:lvally uu

some to China, L
‘In any event, it appears that the Chinese have deferred or

thé withdrawal of Soviet hid. wit:h Scwiet an:latam. nﬂ l
partial recovery, Commmnist China could begin to m m

wuhdut Soviet aid, such production would be a heavy drain on
production of the Soviet version, or even of a tmﬂﬂ o

Chinese design, would probably have to wait until 1968-69 .or

later.




TU-16 (BADGER)

Reguler Sadger Inproved Basuer ."‘

Payload (1bs.) 10,000 3,30 ' 10,000 3,300
Fuel (1bs.) 75,50 82,200 - 75,500 'Maﬂb;,
Combat range (NM). 3,200 - 3,600 3,480 -:s.';sno_"
Combat radius (NM) 1,650 1,850 1,800

Maximum payload: 22,000 1bs, ‘

Single Bomb Bay:: 23.4" x 5.25' x.4,3" B

Air-to-Surface Missiles: One 8,000 1b., M0,9, ss m . _
| One 6,700 1b., M1.6, 100 i .

Assuming that the Chinese retain their Beagles as nuclear
delivery vehicles, and that no Soviet and.staml is hmw
for a Badger pmduction program, Me resulting ninim and

maximum Chincse aireraft delivery force would be ay lhpwn 1n
Table IV-3.

As already suggested, Radger pmductiond is dubious. -




TABLE IV-3

AIRCRAFT CAPABLE OF DELIVERING ’_mﬂgg WEAFONS
: n combat units) ’

vEnd nf year B ', !1!?,:23: m’i’uﬁé O:A M
1964 - 345 cee P 348
1965 310 e 310
1966 280 .- 200
1967 250 .o 2so
1968 22¢ ——- ]
1969 205 5 . 210
1970 185 20 208
1971 165 70 238
1972 150 130

200 -~ -
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TABLE V-4
SOVIET BALLISTIC MISSILES
- 58-1 58-2 SS-3 $5-4 ss-5 sS-6
Rarge (M) C 180 350 700 1,100 2,098 - g,500
Cross weight 10.8 42,0 66,0 - 7g.a 124.0 450-539
- {1.000 1bs, ) o , - : ]
Thrust (1,000 1bs.) 27,5 7.0 2. 32,2 a5.00  g59,9
Esrimared \E.F N} - 0.3 0.5 1.C 1.5 ‘ ‘1 to 2 2,4
Wirhead 1ss,) 3 200 2,000 2.3.000 2~ 000 4,000 ¢ ggo
reighe (fr,” e 52,¢ €8,0 AN
Dismerer (fr, 2.8 5.4 5.37 5.37.
B » Propellant =~ srorable lox/ lox/ lox/ J;ox/f'..
, ' “liquid- alecohol c-stoff amine sgine
"_ No‘ of States - e 1 1 S 1 . 1 1
g © Dats operacional < 1gsg 1956 1956 seg9 19162 1960
" Guidance . radar- radar- radios radio- radio- ' radjg.
o - ‘tidi\- ~ radio inertial imrti.n imrtial inertial
Remarks " “vobile: Moved by

L sclf-pmm . - Toad, ship.
hunchor . 'Qr»xf-;ﬂ :

" L ‘






















e gV

%
;. L J
4
”\.j{. .

in 1960, but did not materialize after the withdrawal of Soviet

- technical personnel.

~ Na Chinese work with naval missiles of any kind has been re-
poerted. The possibility exists, but is relativo.ly 8light, thet

~the Soviets would furnish either cruise missiles or tha- ﬂn&m

specificaticns for cruise missiles that can ke launched from

modified present. submarines., <Chinese independent davelopment of

& submarine-launched cruise or bailistic missile could mrcely

be achieved before tho 1970s, and the cost in scarce rupurcn
would adversely affect other advanced weapons program.
As can be seen My their 1,300-ton disphcmm:, the w-cuu

vessels now built in Communist China are not large submarines,

. By way of comparison, LS nuclear submarines are bstween 2,300 and

7,000 tons displacement, while those carrying Polaris ate in the
5,400 to 7,000-ron range, With shipyards and construction ex<

perience already acquircd, however, the Chinese should hd able to .

duild larger vessels on their own within perhaps three or four .

years, Submarines can be very expensive, because of Ehpir modern

equipment and materials requirements. In the United States, con-

ventional submarines cost at least $6,000 per standard displace-
ment ton--about $13,000., if designed to carry missiles.
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; ; Tr. some respects, a" solid rocket is a very sinph device.
There are, however, severe rngineering problems which must be
solved. precision nasting or assembly of the solid pmblniu:.; -
designing a nozele chamber capable of withstanding the hest md "
pressure for thc number of seconds required until burn-out; builde .

Woa oot

§ -ing the main pressure chamber c'f sturdy heat-resistant material
such as stainless sreel or fiberglass; controlling the thrust -
vectér by aiming the nozzle; and properly- igniting th!pmannt. |
Guidance depends hoth on th’mst.«-vectbr control and precision
quality#contro] manufacture of the solid propellant blocks, 'so
-thit they will burn completely in a carefully determined J.omth
of time. Making a missile system that can be hammd nquzrn
' all-imrtial guidance rather than the radio-inertial guidanm '"
‘ _used with Soviet MRPMs. ’

——

o o




INTERCONTINEWTAL CR:IST MISSILE

A cruise or air -breathing missile is essentially a pilotless -

aireraft, the prototvpe being the Cerman V-1. A cruise m&siilc
does not require an atrfie}.d and, beiny initiauy bocltod by a

Lanid or solid-propellant booster. it 1s potentially moblle and Y

survivable.

a
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Compared to 2 ballistic missile, however, an'uﬁloylustiaed ;
cruise misiile is highly vulnerable to air defense. Over long |
distances thcre are severe guidance problems (the inertisl error
tends to be proportiomte to-time in flight), ilﬂ; the sum of .
these shoricomingos makes cruise missiles unsuitable fofthxibﬁ
military uses. Their inaccuracy aakes iﬁperat.?lve watheads of
maximum possible yield. Used in large numbers, cruise missiles
could be designed to explode upon interception or impect ant

could rely on a fallout attack to eliminate chortcomings ltmlm o
from inadequate geod;tié surveys and targeting. Bt this mu"i’d'a =3
call for large t-.hermbnuclear‘warheadh | 4 -
US intercontinental cruise ‘mis‘snca include the Snark, which
weighs 45- to 60-thousand 1lbs. at launch, and also, although never

made operational, a smaller, simple, decoy missile known:as Goom
Snark is sophisticated and expen’sive--mlinly‘bé‘uuio”vhiqn lcemcy
and performance were required. ‘oose would cost less then *
$100,000 a unit, being made entirely of fiber-glass and other
cheap materials. A relatively small solid—ﬁmpclknt booster
would be required. = The pay load over a range of 5,000 NM, how |
ever, would be onlyk:.,'ooo 1bs, for Goose, 1nnéud of Snark's more
than 6,000 1bs, lor China this would be discmagi;tgly' sman.l‘

- 1. At one time the manufacturer did propose to. convert Coose .
into a highly mobile purely deterrent system, relying on fallout
for its effect, with probable vircular errors Eﬂh on the order
of 100 nautical miles. N

9




“and in requirements for scarce fissionable material. It sust

vdeveldpmen" of more than a handful of different systems ltf—éj_lt‘,

'is 1likely to be the presently obsolescent Beagle light bomber

TA

It appears that little advantage in time would accrue fo

Chine from a decision ro luild cruise-type nssuu instead of
ICBMs, and Lhore would be severe penalties in Jaou of capub:uity

rherefore be ussumed that the Chinese will not follow this road.
unless they encounter severe dard unp.adicted obstacles in the

development of ICEMs,

Nuclear delivery systems are particularly expensive fbt"

Communist China; its 1wsources are not equal to simultaneous
From now until 19¢ or 19€:. the only nuclear delivery threet ..

force, plus (for po'ssib.l.e clandestine delivery) the submarines
and ships already in existance- -fless the Sovists provido m
or other sophisticated vahicles. '

Srarting some tim: betwween 19¢A and 1968 the Chinese Qill
probably have rhe capalbility to deplov at least a few nuc].ear-
tipped medwm range ('00 to 1.100 NM) ballistic missiles. ot their
own, copied from Soviet missiles., Civen a stwﬂg mic re-
covery, independent production cf medium jet Badgnrs would pro-
bably be feasible in roughly the .;ame (:lme pcriod, it missne
and bomber efforts Fagether might He teyond C hinese capacity.
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The regional threat could reach the vicinity of 100 fairiy )
accurate thermonuclear MREMs, supplemented by bombers, by 1970

at the earliest.

TCBMs cannot be deployed by China until the esrly 1970s,
ard quite possibly not unti) the mid-70s or later,
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