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THE CHINESE COMMUNIST ATOMIC ENERGY PROGRAM

THE PROBLEM

To determine the current status and the probable future course of the Chinese
Communist atomiz energy program to mid-1865,

SUMMARY AMND

GEMNERAL

1. Communist China 5 energetically develop-
Ing her native capabllities In the fleld of
atomic energy, Since the early 1050's she has
been making a concerted effort to develop the
corpa of sclentists and technbiang and estab-
lish the research facilitles essentlal to the ex-
ploltation of nuclesr energy. The over-gll &f-
fort has steadlly alnee 1855 with
the benefit of a substanilal amount of Boviet
ald This gsaistance has been cbtalned by the
Chinese Communists vis negotlated, formal
arrangements under which they apparently
have maintained p considerable degres of au-
tomamy. However, we belleve that the Soviets
have provided this ald ab a deliberale pace,
hoping Lo the stiainment of a native
Chinese nuclear weapons capabllity as long
a3 posalble,

DRGAMIZATION

2. Confrol of the Chiness Commundst military
atomiz energy program and direction of much
of the tolal atomic enmergy program is cur-
rently veaied In the Becond Ministry of Ma-
chine Bullding (SMMB), which was estab-
lished in February 1968 This ministry s
probably patterned after its Sovie. counter-
part, the Ministry of Medium Mashine Bulld-
ing. The peaceful uses mspects of the pro-
gram, covering nueclear research, training, and

CONCLUSIONS

isotope applications, are largely under the
control of the Seclentific and Technotogical
Commizzion of the State Councll, with the
Institute of Atomic Energy of the Academy of
Belences us the most prominent reseirch es-
tebllshment.

TECHNICAL CAPABILITIES

3, The Chinese Commuinists have acqulred a
emall but highly competent cadre of Western-
tralned Chines¢ noclear speclalists Thelr
nuclear research effort has expanded capidly
since the early 1850's and more than twenty
niclear research facllitles hawe been estab-
lshed at institutes and universitizs, In ad-
ditiom to the SBoviet-suppiled research reactor
and eyelotron, there are a varety of cyelo-
trons and other accelerators, most of which
are of Chinese manufacture, The Chineso
have acceas, through the Joknt Institate for
Huclesr Research, to the large Soviet aceoler-
ators &t Dubtma. Ching's share of the finan-
cial costs of the Institute 1s 20 percent, a share
exceeded only by that of the Soviet Unlon.
We belleve that the widespread Chinsses train-
ing and research cffort I8 coordinated to the
needs of the mbltary atomle energy program.
The Chinest Communists are now capable of
comprehending and exploiting the large body
of open sciemtific literature in the Aucléar
sclences, However, the present shortage of
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trained scientists and enginesrs will probably
peraist throughout the period of this estimate,
This shortage would hamper Chinese efforts
to design, construct, and operate facilltles for
the production of fisslonable materlals and
would be particularly serlous, should the So-
viets declde to reduce or terminate their tech-
nical aid.

URAMIUM ORE PRODUCTION

4. During the period 1950-1954 the Chinese
Communists, with some Soviet ald, exphored
& nimber of aveas for uranjum resources. In
1855 this gquest for uranium, as well as the
supporting Soviet aid, was intensified.

Soviet ofe conceniralion plant Qesifns oovel-
oped for the Chiness in 1057 were probably
intended for the exploitation of these ssuthern
deposits and expansion of Sinklang operatlons.

5, Although we have no information on the
actual grades of the ore, we estimate that
Communist China is currently producing ore
equivalent to about 500 tens of recoverable
uranium metal per year [see Table 3, page 16),
and by 1083 will be capable of producing more
than & thousand tons per year, We have no
evidence that any Chiness Communist ura-
nium ore has been supplied to the USSR, and
belicve that it has all been retained foc domes-
Lic use,

URAMIUM METAL
6. evidence that &
uranliim metal racinty was constructed dur-

TOP

ing the 1857-1960 period.

Accaorad-
ingly, we estimate thal a Chinese uranium
metal plant came Into operation in late 1980,

FISSIONABLE MATERIALS

T. Chinese development of uraniuf rescuroes
and the construction of oce concentration and
uranfum metal plants certalnly imply en in-
tended ose for the uraniom in plulonium pro-
ductlon. Although uranium metal is nob re-
quired for U-235 production, the first stages
of the process could alss supply feed for U-235
separation. Planning and design of fesion-
mble materials production facilities could hawve
been In progress in China as early s 1957,

8, We estimate that a Arst Chiness prodise-
tion rfeactor eould attaln eriticality Inm late
1981, and the first plutonium might be-
come available late in 1962° Bince there is
no conclusive evidence for the date of the
pranium plant siartup, and since the con-
struction of reactor and chemical separation
facilitiez has not been directly established, the
actual start of plutonium production could be
a year earlier or several years later.

B. It Is posaible that & U-235 plant ks now un-
der construction. Considering the magnl-
tude of the developmental work and industrial
support required for the construction af a gas-
eous diffusion plant, however, it s iImprobable
that the Chiness could produce highly en-
rlehed T-235 earjler than late 1662."

*The Assistant Chief of Saf, Inielligence. De-
partment of the Alr Force, disagress with the
uranlbam metal and Assloneble materiab produc-
toa seheduls ko parsgraphs & 8 and 2 AN al-
termaiive interpredation

ks that a plutaniam

separation plant came Inte speration In iate 1540,

¢ his footnote to paragraph 10, page 3.
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MUCLEAR WEAPOMNS

10. On the basgls of all avallable evidence, we
now believe that the most probable date st
which the Chinese Communisls could delo-
nate a firsk nuclear device s sometime in 1963,
though it might be as late a3 1964, or as early
as 1982, depending upon the actual degree of
Soviel assistences* If the Soviets provide
fissionable materfals, and asslst In the design
and fabricntion of a nuclear device, the Chi-
nesz could produce & nuclear detonation in
China at almost anytime In the immediate
future. On the other hand, If there were
& leszening of Bovlel asskstance in the nuclear
fleld as s result of corrent Sino-Zsvist dis-
sensions, progress would be substantially re-
tarded,

11. While the explosion of & nuclear device
would give the Chinese Communists political
and propagands rewards, they would almeast
eertainly proceed to creats an operalional -
clear capability as quickly as feasible. How-
ever, al ieast two years would grobably be re-
quired after the explosion of o nuclear device
o produce o small number of elementary

WEApONS,
"The Assislart Chief of Saf, Intelligence, De-
partment of the Alr Force belleves that the
Chinese will probably detonate their first noclear
device im 1062, and poasibly as enrly o lnte 1061
The great pelitical, peyeholegleal, and military
mdvantages o be gabeed are such that the Chl-
neso would accord top notlomal priority to the de-
velopment of a nuclear weapons program, ITe In=
terpraty the avallable evidence an the productbon
schedule of wranjom metal and Raslcnable ma-
terial to indicnle that in 1959 & oranicm metal
plant siaried producing fuel elements for the
produation reacior which s believed to have gone
critical In 1980, The frst nuclear device will
probably use plutonhim from  this  reactar,
Finally, he believes that afler late 1981 highty
enpiched U-335 will be available for subsequent
devices,
Por the view of the Assistant Chief of Maval
Operatlons i(Intelligencel, Department of the
Huvy, see [cotnale B, page 15,

MUCLEAR POWER

12, Sinee the Chinese nuclear program ap-
piars o be weapon-oriented, we beliove that
production reactors would be ziven preced-
ence over reactors deslgned lor nwclear power,
Further, we do not believe that the Chinese
would complicate the design of their first pro-
duclion reactors In an effort to extrzet by-
product power., We estimate that the Chinese
will not construet nuclear power stations in
the 1960-1865 perlod.

SOVIET ASSISTAMCE

13, Boviel assistance has been an Important
Iaelor in the Chinese atomie eneérgy program.
Under an agresment for cooper-ton con-
cluded in 1855, the SBovlets have provided to
the Chinese a research reactor, cyclotron,
lechnical assistance and training. A Sino-
Soviet Selentific and Teclinical Agreement for
the years 1958-1962 was concluded in 1958,
Other known Soviet aid has been Inrgely con-
cerned with uranium prospecling and the
preparation of designs for urAnium one com-
centration and uranium metal facilities,

14. We have no Arm evidence of Soviet assisl-
ance in designing or coustructing Assionable
materials production facilities or in supply-
Ing the materials or equiticent nesded for
such production.

15. There iz same evidence that Soviet ald may
have been curtailed.

reports that a general witharawal
of Soviet technletans from China ook place
in mid-1960,

TW
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DISCUSSION

. INTRODUCTION

168, There 13 ample evidence that Communist
China iz placing great emphasis on atomic
energy In ks quest for the sclentific and mill-
tary stature essentinl to o major world pawer.
Two major related efforts are being accorded
& very high priority:

&. Thea development of sehools and labora-
toriea required for the tralning of sclentists
end engineers and the conduct of research
esgential Lo the understanding and explolta-
tion of the nuclear sciences;

b, The development of the scientific and
industrial base which would be needed for
the development and production of nuelear

WEApOns,

17. A large body of information Is avallable
conserning the Chinese quest for trained man.
power and research facilities, and how this
effort |s crganized and controllied. Informa-
tion on thelr military atomls energy program
iz quite scanty: however, their lnrge scale ex-
ploltation of their uranlum resources and
statements by key Chinese Communist officlals
are strong evidence that they intend to de-
velop m native nuclear weapons capability.

I HISTORY AND ORGAMIZATIOM OF THE
CHINESE COMMUMIST ATOMIC EMERGY
PROGRAM

(JENERAL

18, Control of the Chinese Communist mili-
tary atomic energy program and direction of
much of the total atomlc energy program is
currently vested in the Second Ministry of
Machine Bullding (SMMB) (see Flgure 1).
This minisiry ls probably patierned after iis

4

Boviet counterpari, the Ministry of Medlum
Machine Bullding. The peaceful uses aspects
of the program, covering nuclear rescarch,
training, and Isotope applications are largely
under the control of the Belentifie and Tech-
nologleal Commission (STC) of the State
Council, with the Institute of Atomic Energy
(IAE) of the Academy of Seienees ag the most
prominent research establishment.

Mrurrany Aroniic ENEROY PROCRAM

19. Evolvement of the organization of the
military aspects of the Chinese Commumnist
plomic energy program can be traced through
several stages of development. Easly In 1055,
widespread activity by uranium prospecting’
mining units

In 1856, Liu
Chieh, the Deputy Minlster of Geclogy and
Deputy Head of the Third Bureau, was

the one with whom Sovlet atomie
energy mavisers |n China had to deal, an in-
dication that Idu was In over-all control of
the program. In addition, Liu headed the
Chinese delegation to the March 1856 confer-
ence In Moscow which resulted in the forma-
tion, by eleven Bloc couniries, of the Joint
Institute for Nuclear Research (JINR) at
Dubna, USSR, It is evident that his atomie
energy rezponsibllitles were nob limited bo
urenium procurement,

20. In November 1958, the Third Ministry of
Machine Bullding (TMMB) was established
under General Sung Jen-ch'lung. A third
ministry had beén originally established in
April 1955 Lo handle the manufaciure of ma-
chinery and electric generators, but was abol-
ished In May 1956 when itz responsibilities
were taken over by the Ministry of Power
Equipment Industry. The functions of the
new Third Ministry were not made pablic,

wr
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2l In April 1857, the Chiness press an-
nounced that Liu Chieh had been relleved of
his duties in the Minlstry of Geology and the
Third Office of the State Council without
mentlon of the ressons for his relief or of his
future essignment. It ks ressonable lo as-
sume that Liu assumed a eomparable position
with the TMME.

21 In February 1958, the TMMB was renamed
the Becomd Ministry of Machins Building.
We do not belleve that this change |n neme
represented any real change in the nature or
functions of the former TMMB. This belief
ls supported by an announcement in the Chi-
Rese présa on 18 Sepiember 1959 that Liu
Chieh was Deputy Mintster of the SMMB, and
on 13 Septernber 1660 he was appointed
minister,

). Bome of the elements of the present SMMB
have been Identified

The First and Seventh Bureaus, referred to
in Ehe Chinese Communist press in December
1857 a3 being under the TMMB, may have
continued to function after establishment of
the SMMB. A list of these elements is given
In Table 1.

OEcaNTIATION oF Nuciear Bescamen

24. Promotion of science was an announced
pelicy of the Chinese Communist regime after
its takeover in 1849, and emphasis was ac-
corded to puclear studles from the outset
The new regime e¢slablished the Chinese
Academy of Sclences in November 1949 {with
15 to 20 institutes), by reorganizing and con-
solidating the various institutes and labora-
lories of the Chinese Nationalist's Academis
Sinica and the National Academy in Pelping.
The new Academy’s Institute of Modern
Ph; -ics (later named the Institute of Physics
and then renamed the Institute of Atomic
Ener in early 1857) was assigned nuclear
studi. as & priority mission, The Chinese
have stated that the research program of this
institute did not begin until 1953, In March
1854, they announced their Intention of esk-
ing the Boviet Union for ald in thelr noclear
program, and in April 1855, an agréeement was
signed under which the Soviets were to sup-
ply & research reactor, eyclotron, and tech-
nical assistance and were to traln Chinese spe-
clallsts (see paragraph 83).

25. The nuclear ressarch and training effort
was intensified during the years 1055 Lo 1957.
The goals of sclentifc and nuclear policy were
clarified, local resources and capabilities were
surveyed, the necessary sicps were Inken
toward seiling up & nuclear research organiza-
tion, and a number of basic research projects
in puelear sclence and technology were
launched. The nuclear energy program was
given a further boost with the completion of
the research reactor and eyclobron st the In-
stitute of Atomic Energy, Pelping In mid-1958.

8. In May 1958, the State Councll of the CPR
established the Scientific Planning Commis-
slon, composed of high-level sclentific, com-
munist party, and military members. The
commilssion formulated a Twelve Year Flan
for Sclence (1936-87), wherein stress was
given to research In certain broad felds of en-
deavor, the leading field to be atamic enorgy.

I7. Chinese nuclear research is also being
assisted by China's membership in the Jaint
Institute for Nuclear Hesearch (JINR) at

TOP SECRET

234



NIE 13-2-60 The Chinese Communist Atomic Energy Program, 13 December 1960

18 (Continued...)

TOP_SEERET

Table 1
SOME ELEMENTS OF THE SECOND MINISTRY OF MACHINE BUILDING

UMIT REMARKS
Firat Bureau ... ....... Per Chiness press, exlated under TMME
before il wes renasned BAME
Third Bureas . .. .. December 108 [(Subordinabe 16 Costred af units throwghout
Miin. of Oeologyl, ODokober 1537 China, engaged in urdhlam prospecting
[Bubgrdinple Lo THBE, Peb- ind miaEE
raary 158 (subordinate to
BMAE
Bixth Bureau . .. 16 June LD . . As supplier of atomle energy relaied §n-
slruments
baloee §L was renamed SMME
Twallth Bureau .. . L o
I Jaly 1038 ... ... . ....... As comtruciing organizallon for the Tien-

Dubna, USSR, since 1856, China's share of
the financial costs of the institute 1s 20 per-
cent, & share exceeded only by that of the
Soviet Unian.

2. Currently, the nuclear energy research
and development is controlled and
directed by two main bodbes, the Sclentific and
Technological Commission (STC) and the
Academy of Sclences (AB). (See Figure 1).
The STC Iz the moat powerful prgantzation for
centrolling sclentific research In Communist
China. Formed in 1058 by merger of the
Belentific Planning Committes and the State
Technological Commission, I§ supervises closely
the cooperation and eoordination of researsh
belween the AS and other resenrch organiza-
Hona, The Academy of Sclences is the chief
organization for research In Communist
China (see Figure 2). Certainly, the most im-
portant nuclear ressarch s carried out by the
Academys Institute of Atomic Energy's two

TOP

tain Munleipal Chemlcal Indpury Ba-
tenu for the delivery of deep-well waler

locations in Pelping. We belleve that the
EMMB also exerts conslderable nfuence n
the ares of nuclear research and tralning.

28, More than twenty different installatlons
for nuclear energy research have been Mentl-
Hed (se¢ Annex A), and there i good reason
to belisve that the Chinese will continoe to
sireas muelear résearch through the
establishment of additional facllitien. Anum.
ber of Institutes of the AS, dealing with
physics, chemistry, mathematics, geology, and
elpetronies are kmowmn to be engapged in varlous
aspects of the Chiness Communist atomic

ENErgy program.
il. TECHMICAL CAPABILITIES

NucLesr RESEARCH

30, The Communist Chinese have steadily ad-
vanced their nuclear research effort sinee the
early 1850's. Principally under the IAE the
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Communist Chinese, with varying degrees of
Soviel assistance, have established more than
twenty lacliities engaged in nuclwar research
In variows parts of the country (s Figure 3).
The major Instjtule, located in the suburbs
of Pelping (see Pigure 4), about 20 miles gouth-
west of the city, houses the SBoviet-supplied 7.5
o 10MW research resclor and the 25 Mev
cyclotron (Figures 6 and 8). The reactor
uses two percent enrlched uranium fuel and
heavy water as moderator. Tt has been one of
ihe lesy suscessful examples of Soviet assist-
ance to the Chinese. For nearly one and one-
hal! years after the reactor became eritleal
I 1858 its operallons were suspended because
of mechanical difficulties.

Ressarch renclor and cyclolron bulldiag of the IAE,
Priping, 1858

NIE 13-2-60 The Chinese Communist Atomic Energy Program, 13 December 1960
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Figure §
BResearch reasior al the TAE, Peiping, 1938

31. Chinese high energy physics research fs
carrled out at the Joink Institute for Muclear
Research at Dubna, USSR Nuslear reactions
of high energy mesons and protona are studied
ulllezing the 10,000 Mev synchrotron and the
620 Mev synchrocyelobron, bubble chambers,
tmulsions, and Cherenkov counters. Wang
Ean-ch'sng, leader af the Chinese sclentisis
et Dubna, and alse Deputy Directar of JINR,
recently has been credited as being one of the
discoverers of a new nuclear particle, the anti-
sigma minus hyperon.

31, Theoretical research In coamie rays 13 can-
ducted by & department of the IAE. Experi-
menial data are gathered at the Lohsueh
Shan Olservatory in Yunnan Provines (see

4

|

Flgurs 4
The IAE'W 25 Mev cyclotron, Peiplng. 1558

Tﬂf_s&cRE?"
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Figure T), which is equipped with multi-piate
and magnetic-Aeld cloud chambers (see Figure
B). There are also facllitles for the observa-
tion of cosmic ray strength, Including & cubi-
cal-shaped meson monitor, & neutron recorder,
and & large-sized, Soviet-furnished lonjzation
chamber. Closely allied to the theoretical re-
search [n cosmic rays 1s the work conducted
oy & sgmall group of sclentists at the IAE In
nuclear phyales, which Is gimilar to that con-

Flgurs 1

Lofhusueh Bhan Observatory for cosmic ray mesearch,
Lohsgeh Bhen, 1857

ducted In & number of other countrics. This
includes calculations of energy levels, utilizing
the shell-model concept, and studies of the
Inter-actions of nucleons and the character-
Istics of fundamental nuclear particles.

Reseancn Eguirment

13, Although the Communist Chinese have re-
celved large quantities of laboratory equip-
ment from the USSR, they have been gquile
successful in bullding sclentifie spparatus for
their resparch. (Major [tems of noclsar pe-
search equipment are listed in Table 2). They
have bullt two accelerators at the TAE'S lo-
cation about eight miles narthwest of Peiping,
{Figure 8), which Is primarily concerned with
theorelical noclear physies and low energy
acceleration, These machines are & 2.5 Mev
electrostatic proton accelerator and o 6.75 Mav
Van de Oraaff accelerator, Other native
equipment Includes the 1 Mev cyclotron at the
Physics Deépartment of Ssuthwest Normal
Colleg Ehe 2 Mev cyclobron at Tientsin Und-
versity, o 10 Mev Indurtlon-slectron acssiora-
tor (betatron) at the Central Chins Enginser-
ing Imatitule in Wahan, and a 5§ Mev Induc-

Figore 1

iuliipiate equlpment for cosmbe ray mesearch st Lohsesh Bhan
Ohservatory, 1957

TOP_SECRET
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Tahbls 1
MAJOR ITEMS OF NJOCLEAR PHYSICE RESEARCH EQUIFMENT IN COMMUNIST CHINA
Item | Loealion [ Research Faclllly | qu.n_!_l Remmarks
Reaciar Peiping 15W) . IAE i 1.5-10 6  Bovlel Supplled
Reocior . Peiping {WNW) Teinghua TUnkversity IMW ..
Mracior Tlanialn . Hank'ml University Iwalt ..
Avttieralar Peiplng c8W) ..... IAE . ... ...l 25 Mey .. .. Bovlel Bupplled Cy-
glntram
Accelerator Peiplog (NW) . Telnghus Unbversily 5 My “Inducticn  Eleciron
Cycloiron~—HBeta~
trom
Apceleratar Tleniain Thenisin University . 1 Mev . Cyelatron
Acceleratlor Chungking Bouthweak Normai Caollege I Mew .. Cycholron
Aceeleralar Ch'englu Ezechwan Unlwerally 08 Mav |
&ccelernbar Pelping (W) IAE ; .5 Mev Electroatatlic Protos
Aeceleralar Pelping iNW) 1AE T e . 075 Mevw .. Van de Graall
Acesleeatae Peiping 1MW) Peijdag Univeraily W May "Induetion Eleckron
Crelotron”—Beta-
wron
Acceleratar Pelping (i W) Prlping University 0.7 Mev ... Electrostatic
Accelerabor Tentsin Hank'sl Undversity . ... .. 1 Mey Eleciroatatis
Acceleratar Canton ... Chungahan University . {amknesm) Eotary
Accejerator Hilan Chirotung Unlversity 1.5 Mev Electroztatic
Accslerstar ... Luts (Dalreng Institule of Pelrolrum AR .o 3 Mev Van de Oresl
Aceeleratar . 'Wahan Wahan Atcmie Energy Research 3 Mev

Iratituile

Flgare §
The IAE rescurch eatmbllshment, Peiping, 1858

tion-electron cyclotron at Talnghua University
in Pelping (sce Figure 10).

3. The Chinese have made considerable prog-
resa in establishing a broad capabllity to man-
ufacture & wide range of necessary equipment
for tralning young nuclear sclentists and for
supporting the nuclepr research of their In-
stitutes and universities. An inlensive effort
has been made to provide from domestic
sources a sufficient quantity of nuclear radia-

TOP

Figmee 10

i Mev betatron dealgned mnd budlt sl Tanghon
Univeralty, Peiping, 1958

tion detectors, high grade emulsions, seintillat-
ing crystals, pholemultiplier tubes and sc-
cessory electronic equipment (see Plgure 11).
More recenily, Chinese developments with
pulse helght analysers and micro-second meas-
uring equipment might imply future work In
neutran time-of-Alght studies or even In nu-
clegr weapon developmeni, By about 1987,

ET
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Figure 11

Examples of electronie equipment bBulll by Lhe
Chinese, Pelplng., 1558

the Chinese could be as well provided with
tnboratory equipment for reseacch In noeleas
phislcs a3 are Lhe larger western European
eounteles at the present time,

HuciEan CHEMISTRY

35, Btudies In nuclear chemistry are con.
ducted in & number of Institutes of the Acad-
emy of Sclences, The IAE Is concerned with
the production of radicactive solopes in the
Jovict-supplied reactor, and with the produe-
tlon of radloactive lselopes kn the Saviet-sup-
plled reactor, and with the separallon of stable
isotopes using the jon exchange method. The
reactor reportediy hes produced ower 30 dif-
ferent radicactive lsotopes, including cobalt-
80, sodium-24, phosphorus-32, and calelum-
43. Isotopes are being used In industsy Incon-
Junetieh with Chinese-produced gamrma-ray
Instruments for detecting flaws in machinery,;
In geclogy, to detect types of rock and the
geologicnl formations of streta (Plgure 12}
in medicine, in radicactive coball apparatus
for trenting tumors and cancer (Flgure 13);
and in egrieulture, to improve lertilization and
cultivation of crops. Acaderny of Sclences In-
sbltutes, other than the IAE, are conducting
sburlles on reactor corroslion probdems, orani-
um and thorium chemistiry. and the separation
of the rareparths. In 1957, il was reported
that Communist Chinese scdentlsts had ob-

TOF

Figere 12

Chinese-produced radingetive deep-well surveying
egalpment

Figure 1

Radboegball undt for medical therapy, Shanghal, 1953

tained pure uranium and thorlum on & labera-
tory scale.

Manrowen axp TRATNING

48, When the Communists came into power in
China In 249, only about ten sclentists were
engaged In nuclear physics research. Since
IS, Communist Chine has made an inlensive
éffoct Lo Lrain scientists and engineers in the

5 d
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numbers necessary to support & comprehen-
aive alomle energy progrem, bullding from a
core of highly competent, Weatern-tralned
sclentists. Nevertheless, the present shorlage
of tralned sclentists and engineers will prob-
Bbly perilst throughowt the period of this est)-
mate. This shortage would hamper Chinese
efforts to deslgn, construet, and operate fa-
cllliles for the productlon of fasloneble ma-
tedials and would be partlcularly serious
shoald the Soviels decide to reduce or termi.
nate their technlcal aid, Annex B contalns g
lsting of lesding Chinese Communist nuclear
scientists,

IV, NUCLEAR MATERIALS PRODUCTION
Unantust Ome

37. In March 1850, & Z2ino-Boviet Non-Ferrous
and Rare Metals Stock Company was estab-
lished, with headquarters at Urumchi, for the
development of resources Including uranium
in the Sinklang-Ulghar Autonomous Region.

Sources repott
uranlum prospecting and mining activity In
the sren. Chinese Communist open lMera-
ture indicates that the company was operated
untl 1854 when |t was dissolved as a joint
Block compiny, Apparently, Soviet leipa.
thon in Chinese uranium problemas ;ﬂmm
under diffefenit drrangements, however,

38, Chiness uranium prospecting and mining
units, to which Soviel geolopiats and tech-
nicians were attached {sen Section VIT)

Unkg

%{élﬁ?,ﬂnﬂﬂ lhuniullﬁl:nhunllmu Lo Lhe
reau & CPR Minkbtry of Geology;
they are now subordinate to the Third Buresu
of the SMME.

NIE 13-2-60 The Chinese Communist Atomic Energy Program, 13 December 1960
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38. Although uranium deposits of ing skze
are known L exist In m numhﬂimlrm
throughout the CFR, very few speciflc mining
locations are known, The Chiness are belbeved
o be working two deposits In the Haleheng
district of Lisoning Province.
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signed and helped Lo eonstruct a pilot chemileat
conrenitratlon plant in Peiping,

Hothing i known
of the grade of any of the Chinese ores.  How-
ever, gssuming that the average grade permits

economical mining operations,
The

TIEN Prooficy ocowuved wuas vapelunsnial (-
slallation suggests that a similar urgency was
eitached to the consiruction of the larger ore
Our estimatle of Chinese Communist  concentration planks
recoverable squlvelent uranium metal produe-
tlon for the years 1952 through 1963 ks pre-  Unapiua MeTas
gented in Table 3, below,

Table 3

ESTIMATED CHINESE COMMUNMIST RECOVER-
AHLE EQUIVALENT URANIUM METAL
FRODUCTION 1363-15463

{Melrle Tonss
Cumulative
Year Annual  (Roanded)
1883 | 40 +
1853 | 40 B
1B54 80 148
1955 [ na
- R "] aca
1 coie.. 1IN0 400
lasa Bt S X L. a00
1850 Ll ... AnD 1,008
T | e 00 1,500
1981 03 2.0
:m ¥ :ﬂ m Bovicl speciailsts wno nave puc-
Lished on sunects refated to both ofe concen-

43, tration and uwranlum metal production have

been noted at the Ch'angsha Mining and Met-
allurgical Institute.
46. Azsuming the construcion time reqguired
to be two to three years, the uranlum meetal
plant could have been completed In 1955 or
1560,

43, Currently
the Soviets de-
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N TS GRS, W estimate that a
Chinese uranium metal plant came into opern-
tion in late 1960, probably In the Ch'angzha
area.!

Oraes HWucLEAR MATERIALS

47. There ls evidence that the Chinese produce
other materials such &8 thorlum, heavy water,
graphite, ete., which have nuclear energy ap-
plications. Some of these products are now
exparted, but could be diverted to internal uss,

48, Thorlum deposits have been reporied sk
various sites in China, but the most Ieely
nreas appear to be In the Ca'altamu Basin
In Tsnghal province; Hsimhua, in Hunan
provines; Hainan Isiand; and nesr Paot'ou, In
Inner Mongolin. Present information dioes not
permit an estimate of thorfom production. In
the past they have Imported thorlum, probably
for non-nuclear uses, for example, the many-
facture of gas mantles.

49. Chiness interest In heavy water produc-
tion wna Indicated by an October 1989 state-
ment by Chilen San-ch'lang, Directar of the
IAE, that an analysis of heavy water concen-
tration In yarious waters had besn made, and
that the deuteriurs content of some ofl Aeld
waters offered the most promise. The possi-
bility that {he Chinese may be following the
Boviet practice of assoclating small heavy
water production planis with nitrogen ferti-
Hzer producers ls indleated by Chiness state-
ments thal the SMMB has supplied various
typesof equipment for the Szechwan Chemnleal
Plant, & large new nitrogen fertilizer plant
located near Chengtu, which began trial pro-

*For the view of the Asslitant Chief of Etaf, In-

telligence, Depariment of the Alr Porte, see foot-
nots 1, pege 2,

ductlon in October 1959, There Iz evidence
of atombe energy activity in the Szechwan
Basin,

Thug it is poaxlble that & smail-scale heavy

waler production program Is In progress In
China.

50. Certain other raw materials, useful in an
aiomic energy program, heve besn noted In
numerous shipments from Chins to the USSH.
Notable among these are large quantities of
beryllilum, lithium, and fluorite ores. Molyb-
deniim, nioblum and tantalum ores have also
been pxported to Russla
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§3. From 1855 to 1860 the Communist Chineas
atiempted to oblaln from forelgn sources many
materials required in an &tomic énergy pro-
gram. The pure metals included uranium,
tharlum, beryllium, Hthlum, boron, and some
of the less known rare earth metals.

§4. The quantities desired were Inftinlly very
srmall, sometimes amounting to only a few
grams but hundreds of kilograms of metals
sch &8 beryiliurn, cerfum, and gireenlum were
apecified by the Chinese n international trads
requirements In 1980. It may well be that
ihe Chiness focussed thelr effort on produc-
Hon of wranium metal and could not satisly
thelr requirements for supplemeniary nuclear
metals from domestic sources.  The Chiness
may not be able to become self-suMclsnt in
thelr production of supplementary nuclear
metals untll the early to mid-1980%.

Foamwasis MaToas FropocTion

§5. Chinese development of uranlum resources
and of ore concentrabion and uranlum metal
facilities strongly Implies an intended use
for the wranium In plutcnium production
Although uwranlum metal 15 not required for
U-23§ production, the first stages of the pro-
ceas could also provide feed materinl for U-235
production, Since proviskon for these ura-
nium users would ordinarily coinelde with or
oven preceds that for the fesd materials plant,
planning and design of fssicnable material
production facilities may have been in progress
In Ching as sarly as 1857,

E8. Plufonium. We have no evidence of the

planning or subsequent construction of pro-
duction reactors. However, the lask of such
evidence cannot be comsidered conclusive.

e PRIPING HESEAYCH HEASLOr, &N OVErT
project which must have required extensive
correspondence with Moscow,

§7. Dur sstimate of when the Chinese may at-
tain s plutonium capability must be based on
the estimated starlup date of the Chiness
uranium metal plant, Allowing & year of
urantum plant operation b perfect technology

and to pfoduce enpugh uranium to supply a
sfrall plutonium production reactor, reaclor
eritleality might ocour In late 1981, and the
first plutonium might becorne nvallable late
In 1942° Bince there Is no conclusive evl-
dence for the date of the uranfum plant start-
up, and since the construction of reactor and
chemical separation facilities bas not been di-
rectly established, the actuzl start of plo-
tonlum production eould be & year earller or
several years Iater.

68, [r-235. It ls poasible that a T-235 plant
Ia mow under constructlon. In this case, a
somewhit shorter delay bolween feed awail-
abdlity and Aaslonable materials production
could be effected.  Considering the magnitude
af the developmental work and industrial sup-
port required for the constructlon of & gaseous
diffusion plant, however, It I8 Improbable that
the Chinest ¢ould produce highly enriched
U-235 eartler than late 186820

¥. HUCLEAR WEAPONS

B8, Although we have no conclusive direct evi-
dence of & Chinsss nuslear weapohs program,
we believe that such n program exists and has
been given priority by the Chinese. We be-
lieve that the Chinese would almoat certalnly
conalder that & demonstration of their capa-
bility to produce nuclear weapons would can-
firm their clalm to great power status® While
we bebleve that the Chiness Communists will
carry thelr nuelear weapons program forward
gf rapldly as possibie, success will depend In
large measure upon the degree of assbtance
received from the Sovista Recent evidence
strongly suggests that the USSR may have
Elven the Chinese Commumnists more technbcal
nazistance leading toward the eventual pro-
dustlon of maclear weapons than we had pre-
vlously conaidersd lkely., However, we be-
lieve thal the Boviels have provided this abd
it a deliberats pace, hoping to pastpone the

"Far e view af e Asslitant Chiel of Staf, 16-
telfgenece, Depariment of the Al Foree, e Tool-
nate I, page 1L

*For & discussion of Chimess Ineentives for & ou-
clear wespons program see NIE 100-4-80, 30

Beplember 1580,

W‘I‘
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attalnment of & native Chinese nuclear weap-
ons capabllity as long az possible,

80. On the basis of all available evidence, we
now belleve that the most probable date at
whizh the Chinese Commianists could detonate
& Arst nuclenr device 13 sometlme in 1983,
though it might be as late as 1684, or s carly
&5 1982, depending upon the sctual depree of
Hovlet meshstance™® II the Soviets provide
fissionable materials or assist in the deslgn
end fabrication of & nuclear device, the
Chinese could produce & nuclear detonation
in China at almost any time In the immediate
future. On the other hand, if there were &
lessaning of Soviet asaistance in the nuclear
flabd &1 & result of current Sing-Soviet dissen-
glons, Chinese Communist progreas would be
substantially retarded.

81, After the exploaion of thelr Arst nuoclear
device, the Chinese would slmost certainiy
proceed to create an operational nuelear capa-
bdlity as quickly as feasihie. However, at least
twio years Would probably be required after the
first foet to produse o small number of #la-

Mmentary weapons,

¥l. NUCLEAR POWER

82, The Chiness Communlzts announeesd in
1054 thal “atomie power slations would be
bullt.” However, such siatlons were not in-

"For the vlew of the Assistant Ohlef of Biaf, In-
talligense, Depariment of the Alr Force, see footb-
note 3, page 3.

*The Astistant Chirl of Nawal Operations (In-
telligersel, Depariment of the Navy belleves that
Information of ihe Bature and oitent of Soviet
ald o Communlst China s sa yoi |nsafficient
for & rellable estimate of the yesr I8 which the
Chiness Communiits oould detonete o noclear
device. He considers however, thak cariain basic
informatlon should have become svallsgle ta o
by thls tme If the Chiness Commuplsts were
progressing toward detenatlon of & demestically
procuced nuslar devics vty mmch before the
final stages of ihis Ave-year estimiie In Ehe
#ksenoer of what he gonsiders Io be any evidence
perialning to or indicative of the production of
Masionable materialy In Communlst China and
In the llght of the relatively elementary state
of kreawn biclear research faciiitisg, he B3 unable
by mecepl he Ume achedube for nisslear wespans
&3 glven I this paper.

cluded In the 3econd Flve Year Plan (1958
1862), and there is no present evidence for a
power progrim. Since the Chinese nuclear
program mppears o be weapon-oriented, we
believe that prodection reactors would be
glven precedence over reactors desligned for
nueclear power. Further, se do not belipve
that the Chinese would complicate the design
of thelr first production reactors in an effort
to extract by-produst power. We estimate
that the Chuness will not construct nuclear
power stations in the 1080-1085 peried,

Vil SOVIET ASSISTANCE TO THE CHINESE
COMMUNIST ATOMIC ENERGY PROGRAM

63. Soviet assistance has been an Important
factor in the Chinese stomic energy program
to date, ranging from partlcipation in ura-
nium prospecting and processing to the supply
of & resenrch reactor and cyclotron, This aid
his been furnished under formal contractual
agreements under which the Chiness Carm-
munists have apparently maintained a con.
slderable degree of autonomy,

4. & number of Soviat
O frucaasiues nave parucipated In ald to the
Chinese atomie energy program, incloding sev-
eral groups from the Ministry of Medium Ma-
chine Bullding (MINSREDMASH), the organi-
gatlon In charge of the Boviet military atomic
energy program. The Bovlet organieations
and their sub-units known to be participating
in the Chinése atombe enmergy program are
shown in Figare 13,

‘The UESR Chisf Directorate
inow called State Commbttes) for Ukilization
of Atomie Energy (GLAVATOM) has carried
otil overt ald programs
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The Chiel Di-
rectorate of the Civil Air Fleet (GUFVF) of
the Mosoow AWIA group his eonducted aerlal
prospecting surveys for the Chinese atomic
cnergy program slnce 1985, The USSR Acad-
eémy of Sclences has fumlbthed much of the
known sclentifie research and traluing assist-
ance and may have asslsted In Chinese pros-
peciing for rare metals,

B5. The earllest Boviel participation in the
Chinese alomic energy Program was concerned
with exploration for nnd exploltation of ura-
nlum resources, ‘The Sinc-Soviel Non-ferrous
and Hare Melals Slock Company organized
in 1950 may have been Intended to develop ore
resources for ulilmabe Sovlet use. However,
we have no evidence thai Chinese uranium ore
was ever supplied to the USSR, and at least
ence 1854, when the company was dissalved
23 & joint operation, the Chiness uranium ap-
pears Lo have been Intended for domestlz use
only. Soviet partleipation in the Chinsse ore
program has included Aeld assistance as well
s technleal guldanse, The degree of Soviet
mid to the uwranlum ore production pro-
gram appafently decredsed after mid-1957,

Sovlet  particlpation  in
uranium praspecting continued, however, at
o reduced leved

NIE 13-2-60 The Chinese Communist Atomic Energy Program, 13 December 1960
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BE. There Is some evidence that Soviet abd may
have been euntmibed.

B gencral wikhorawal
wi aurie ecncwmns irem China took place in
mld- 1960,

87. The Soviets have also assisted the Chiness
by designing uranium ore concentration and
uranium metal facilities.

Il ERRIG Dody of per-
sonnel appears 1o have been mctive In Clhina
unbil mid-1957, but a smaller group concerned
largely with cre-processing technology was
noted In Ching as lnte as January 1958, when
It was winding up Itz afMairs,

Et. Ald In the peaceful uses of atomic energy
has been largely provided by GLAVATOM and
the USSR Academy of Sciences,

63, A Sino-Soviet Nuclear Energy Agreement
was shgned in 1955, and published to the world,
Under jis terms the USSR agreed to:

8. Provide an experimental henvy-water
moderated research reactor with thermal
capacity of 7.5-to-10 megawalts, and & 25
Mev cyclofrom; render sclentific and techs
nical assistance In bullding, assembling,

TOP 5 ET
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adjusting and starting the reactor and cy-
clotron; and to assist In Lthe design of the
sclentific and experimental installation to
house thess pleces of equipment; and

b. Supply the Chinsse with fAsslonable
and other materials for the reactor and for
enrrying out research In nuclear physies,
train Chinese speclalists in nuclear phynics
in the USSR and supply Soviet specl, .is
to work In China,

70. On 18 January 1958, alter aearly ten weeks
of negotlations in Moscow by & Chinese scien.
tific delegation led by Kuo Mo-jo, president
of the Academy of Sclences, a Slno-Soviet
Bclentific and Technleal Agreement, covering

Tor

th. ,ears 1958-62, was slgned. None of the
detalls of this agreement have been made
known, yet It bs Hkely that certaln aspects of
Soviet ald to the Chiness Communist atomic
ENETEY Program were provided for,

Tl. Sovlet specialists have also amisted the
Chinese with the Installation of an ASK-1
bonEation chamber, with a volume of 1000
liters, fAilled with argon at 10 atmospheres, and
screened by & 12 em layer of lead. This cham-
ber, which waa a gift of the Soviet Unlon, was
probably installed at the Chinese Institute of
Atomic Energy's locatlon northwest of Pel-
ping, for the use of the Cosmic Ray Depart-
ment of the Institute.
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