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“WE MUST ENCOURAGE
COMPETITION”

Even long-time traders must some-
times wonder at the many changes
that China has experienced in just six
years.

Even more amazing is that the talk
of reform has not abated since the
historic December 1978 meeting that
set China on its new course. Premier
Zhao made that plain in his May 15
report to the Second Session of the
Sixth National People’s Congress.

This time Zhao called upon the
nation to ‘“encourage competition
and prevent monopoly.” His main
targets for monopoly busting:

Capital construction Premier
Zhao announced that henceforth all
contracts for important projects
-must be awarded by the system
of inviting tenders.” This means that
when office buildings, apartments,
factories, and other projects are con-
structed in the future, “the unit that
contracts with the designers and
the best ones
through public bidding."”

builders will select

Banking At a recent gathering of

the Chinese Finance and Banking So-
ciety, the PRC's rigid banking system
was criticized for its failure to pro-
vide “professional, flexible, efficient
... banking services.” This was ac-
companied by a proposal to allow
new “‘collective, local, and cooper-
to be established that

ative banks

would compete with the Bank of

China and other state banks.

Aviation After years of stern lec-
tures and threats, Beijing has appar-
ently decided that the only way to
improve the country’s airline services
is to break CAAC’s monopoly. Shang-
hai, Xinjiang, and virtually every
province in south China is talking
about launching its own regional
airhine.

The call for an end to monopolies
strikes right at the heart of China’s
economic system, since there is
hardly a significant economic activity
in China that is not monopolized by a
ministry or other state agency. Cut-
ting back the power of these monop-

Photo courtesy of Charles Haigh

olies probably represents a healthy
step, as it begins the slow and painful
process of moving competition from
the corridors of power to the open
marketplace. Foreign traders, for
one, would find 1t easier to deal with

open competition than unseen bu-
reaucratic rivalry.

But Premier Zhao's
backfire without price
long as prices are irrational, compe-
tition could lead to even more irratio-
nal results than those produced by
the current practice of leaving all
major decisions to the bureau-
cracy. —]BS

plan could
reform. As

THE 6TH NPC

In marked contrast to the uncer-
tain tone of the 1983 congress, the
Sixth National People’s Congress in
mid-May was characterized by a
growing sense of confidence in the
government’'s policies, which have
sought to control the economy while
maintaining growth. For the first
time in many vears, the government
called for a hefty increase in capital
construction investment—by 9 per-

Charles 1. Rostou (left), chairman of the
National Council's Importer Committee
and president of the Transocean Import
Company, at the May Il National
Council luncheon in honor of Chen
Muhua, Minister of Foreign Economic

Relations and Trade. Madame Chen
used the occasion to assure US import-
ers that efforts would be made to allevi-
ate their shipping problems and delayed
letters of credit and import documents.
US importers, Madame Chen empha-
sized, are “‘the true friends of China.”

cent to ¥65 billion in 1984, This re-
flects satisfaction with 1983's results,
which saw industrial output grow by
10.5 percent and agricultural output
by 9.5 percent. If these rapid growth
rates continue, it is more than likely
that China’s five year plan targets for
1986-90 will be set on the high side,
which can only mean stepped-up in-
vestment and foreign trade.

The keynote of this year's congress
was Premier Zhao's call for more re-
form, the strongest reformist appeal
since 1980, Most significant is the
attempt to further the use of taxation
as a means to ?\'li[]llllillt‘ Ll[ld C()Ill[‘()l
industrial performance. By the end
of 1984, all state enterprises will have
to pay an income tax, rather than
submit their profits to the state. This,
it is hoped, will make enterprises
more ethcient, and boost the govern-
ment's revenues,

Tax rates will differ from industry
to industry to help reduce sharp dif-
ferences in profits due to price fac-
tors. Also, the Chinese sales tax will
be changed to a value-added tax to
eliminate the tax advantage currently
associated with vertical integration.
Finally, a “natural resources’ tax will
be levied on mines and oilfields with
good natural conditions, in order to
reduce the profit differential be-
tween poor and richly-endowed
enterprises.

Another major thrust of the re-
form is the renewed drive to decen-
tralize government planning powers.
State Planning Commission chair-
man Song Ping announced that only
the nation’s major construction proj-
ects and most important commod-
ities will be included in the state plan.
All other projects and goods will be
handled by the provinces, cities, or
(‘l]l("l'pl"l.‘i(’S ”l('lll&(‘l\'(‘.‘i.

In line with these initiatives, the
government plans to incrementally
expand the decisionmaking powers
of enterprises. Under new guide-
lines, enterprises will be able to set
the price of their goods within a 20
percent margin above or below the
state price, exercise greater control
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over the selection and purchase of

materials, and even market above-
quota output themselves. —M]JM
THE 7TH FYP

China traders are already looking
anxiously ahead to the PRC’s Sev-
enth Five-Year Plan, which begins in
1986, Initial signs suggest that it will
continue Beijing’s current emphasis
on energy development, agriculture,
light industry, transportation, and
the modernization of existing
enterprises.

But the State Planning Commis-
sion has indicated privately that a
number of new concerns will join this
list. Among these is a desire to accel-

erate the pace of modernization of

the country’s electronics industry
and telecommunications infrastruc-
ture. Moreover, more reforms are
contemplated, including a long over-
due attempt to reform China’s price
structure. Finally, the government
will undertake further measures to
underscore China's hospitality to for-
eign investors. April's decision to
grant expanded autonomy over for-
eign trade and investment to 14 port
cities was just the frst step. Greater
legal protection for foreign enter-
prises is expected to follow.  —]BS

WHERE IS THE RMB HEADED?

The 14 percent depreciation of the
Renminbi since December repre-
sents a fairly sharp decline, even in
these davs of rapid currency fluctua-
tions. It is also noteworthy that China
plans to introduce a new currency
sometime next year in the Shenzhen
Special Economic Zone near Hong
Kong. According to the June 14 an-
nouncement by Party General-Secre-
tary Hu Yaobang, the new currency
will be China’s first attempt to launch
a free floating currency.

The convertible currency would
probably be closely related to the
Hong Kong dollar. This proposal has
been under study for about a vear by
Takugin International (Asia) Litd., a
subsidiary of the Hokkaido Taku-
shoku Bank that has been Shenzhen's
financial advisor since May.

This development could signal the
end of China’s internal “currency
conversion’ rate—the exchange rate
used by Chinese state organizations
to convert dollars and other foreign
currencies into Chinese vuan. It was
pegged at ¥2.8 to the dollar on Janu-
ary 1. 1981. There it has remained.

Meanwhile, China’s official ex-
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change rate—for example, the rate
that tourists and business travelers
must use—nhas risen from¥1.6 to the
dollar in January 1981 to its present
level of roughly ¥2.3 1o $1. A simple
projection will show that at the
yuan's current rate of depreciation
since the beginning of the year, it will
converge with the internal rate in

January or February of 1985, The

introduction of the new Shenzhen
currency would be a convenient oc-
casion to retire the internal rate. This
would go a long way to clearing up
the confusion that surrounds the
PRC’s exchange rate system. —]BS

SHENZHEN SPEED

The astonishing pace of change in
Shenzhen, the largest and most de-
veloped of China’s special economic
zones has earned it a reputation for
“Shenzhen speed,” which shows no
signs of slowing.

The Shenzhen-Hong Kong dis-
tinction is being blurred by several
developments, the most recent being
the decision to issue a special Shen-
zhen currency that could end up
floating with the Hong Kong dollar.
Another is the new 84 kilometer
man-made boundary along Shen-
zhen’s northern border that will be-
come the de facto border with the
rest of the PRC. A new customs law,
expected to go into effect by next
vear, will establish six checkpoints
along this border and do away with
customs duties on trade between
Shenzhen and Hong Kong.

When this so-called “second bor-
der defense line” becomes opera-
tional, prices in Shenzhen are ex-
pected to fall more into line with
those of Hong Kong, and the entry-
exit procedures for foreigners enter-
ing the zone through Hong Kong and
Macao will be minimized. Meanwhile,
the flow of people from the rest of
China into Shenzhen and Hong Kong
will be better controlled.

Despite these changes, there are
no announced plans to merge Shen-
zhen with Hong Kong after the col-
ony reverts to Chinese control in
1997, According to one official,
Shenzhen will retain its identity as a
socialist entity under communist
rule, while Hong Kong will be al-
lowed to retain its current capitalist
system. But over time the powerful
forces of economic integration that
have been unleashed will further
lessen the distinction between Shen-
zhen and Hong Kong. —MCR
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TRADE UPTURN PREDICTED AT
1984 ANNUAL MEETING

The theme of the National Coun-
cil’s I'Tth annual meeting in Washing-
ton, D.C., was the financing of US-
China trade. In his address to 200
executives and government leaders,
Fugene Lawson spoke about the dra-
matic improvement in the US-China
trade outlook: “"Last year's dark
clouds have been replaced by the
warm glow of Premier Zhao's suc-

COUNCIL ACTIVITIES

cessful visit and the President’s trip
this spring,” he said. " Almost mirac-
ulously,” the then deputy assistant
secretary of Commerce for East Asia
and the Pacific continued, “'we have
emerged from a time of troubles to
find that the realization of the
commerical potential of US-China
relations may be at hand.” Lawson
noted that the volume of two-way
trade fell in 1982 and 1983 from the
historic high of $5.5 billion in 1981.

Former Council chairman Walter S. Surrey (right), Chinese
Minister-Counselor for Political Affairs Ji Chaozhu, and
Council President Christopher H. Phillips

LAWSON

WOLFOWITZ

Paul Wolfowitz

with Chinese
Ambassador
Zhang Wenjin

Phatos by Ray Crowell

ALBRICGHT

National Council chairman David C. Scott and
William W. Clarke, the Council’s Vice President for

China Operations

But in 1984 that figure could easily
be surpassed.

Commenting on the prospects for
commercial banking in China, First
Chicago’s senior vice president, Wal-
lace R. Anker, advised investors that
“in the area of energy the potential
for growth is rather impressive.
China presently ranks number three
in total energy prn(llu'tinm but is in
the bottom one-third worldwide on a
per capita basis.”

Anker, who served for two years as
the bank’s Beijing representative, of-
fered the estimate that China’s en-
ergy financing needs during the com-
ing decades “will total fully $50
billion—%20 billion for offshore oil
production, $15 billion for 10 major
coal mines, and another $15 billion
for nuclear power plants.”

l.ooking to the future, the US
Exim Bank’s vice president, Ray-
mond |
China “has been completing a major

Albright, explained that

review of its investment priorities
.. We expect China
will be accelerating the rate at which

and resources. .

it approaches various sources of ex-
ternal financing in the near future.
Substantial external sources of fi-
nancing will be needed to assist
China in developing the major sec-
tors to which it 1s now giving priority.

In his keynote luncheon address,
Assistant Secretary of State Paul
Wolfowitz promised that the US side
“will continue to work hard 1o
achieve an investment agreement,
Americans have invested about $85
million in joint equity ventures and
times that much in other
forms of investment. US oil compa-
nies will be investing hundreds of
millions more in offshore explora-
ton and major investments in coal
are also likely.”

several

The May 31 meeting also elected
David €. Scott, chairman of the
board and CEO of Allis-Chalmers
Corporation, to the post of National
Council Chairman. He replaced Wal-
ter S. Surrey, senior partner of Sur-
reyv & Morse, who has held the posi-
tion since 1982,
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Training Chinese Oilfield Workers

Western and Chinese viewpoints on training are as far apart as spoken Chinese

s one of the costs they paid
for the right to drill in Chi-
nese waters, foreign oil
companies agreed to a
massive program of “human technol-
ogv'” transfer. This will involve the
creation of comprehensive training
programs (at the oil companies’ ex-
pense) to initiate Chinese oilfield

workers into the arcane skills of

oilficld communications, organiza-
tion, quality control, inspection,
safety, and equipment maintenance.
The goal is to accelerate the place-
ment of Chinese personnel into re-
sponsible oilfield positions while
maintaining safety and ethaency,

The sheer size of the effort will be
enormous. Even modest projections
of oftshore operations would call for
an additional 2,500-3,000 skilled rig
hands by 1985 just to support the
minimum drilling programs required
under current contract obligations,
The same program would require the
addition of 400-500 shore-based
geologists 1o handle core analvsis,
stratigraphy, seismic analysis, and
other critical funcuons. These num-
bers sound formidable, vet pale when
compared to the myriad of positions
and personnel that will be required
to statt a modern offshore operation
it substantial quantities ol oil are
found. Radio operators, electricians,
crane operators, derrickmen,
drillers, toolpushers, engineers, and
mechanics will be required on the
rigs, while operations managers, ac-
countants, materials handlers, geo-
physicists, and other technical per-
sonnel will be needed at the
shorebases. A high level of Compro-
mise, cooperation, and commitment
will be necessary for such a massive
endeavor 1o succeed.

The foreign subcontractors work-
g for the oil companies in China are

under similar pressure 1o provide
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and “‘Lowisiana oz'lpai(rh,”

Richard S. Ondrik

training programs. These and other
forms ol technology transfer are also
included in joint ventures, licensing,
or other cooperative arrangements
with Chinese factories and organiza-
tions. The number of such arrange-
ments has grown enormously owing
to the “preference clause”—the re-
quirement that Chinese-supplied ser-
vices and equipment be preferred to

those of forcign subcontractors if

they meet the same price and quality
standards. Furthermore, the rami-
fications of the training issue go far
beyvond the oilfields, as the Chinese
have become increasingly adept a
tving technology transfer and train-
ing to direct purchases of equipment.
More and more, sales are going to the
companies willing to provide
drawings, training, or demonstrate a
willingness to assemble components
in China. China’s strong desire 10
indigenize Western technology
means that in the future any com-
pany with substantial sales will proba-
bly face increasing pressure 1o en-
gage i technology transfer and
training.

China’s unusual expectations

The Chinese are taking technology
transfer and training much more se-
riously than most other developing
nations with whom the US oil indus-
try has dealt in the past. They do not
want their petroleum industry to be
Just another third world state ol
company—ithey want to be the next
Richard . Ondrik is director of Business
Development and manager of the Hous-
ton office of China Fnergy Ventures. He
is the author of China’s Petroleum
Equipment Indusiry: A Reference
Catalogue, published by the National
Council in 1983, His articles have ap-
peaved in The CBR and other trade
journals.

Exxon. Thev want state-of-the-art
and training—which

technology
meets the highest technical standards
in the shortest possible time. They
expect companies to make front-end
commitments to train personnel by
offering extensive classroom, on-the-

Job, and study abroad programs.

Morcover, they want these compa-
nies to give responsible jobs to Chi-
nese nationals with a mimimum  of
delay. The much-touted Chinese pa-
tience 1s not evident in the area ol
training—ithey want it now.

The Western viewpoint

The attitudes of Western firms to-
ward training vary greatly, but, by
and large, they fall far short of Chi-
na’s expectations. Some comparies
try 1o provide the barest minimum of
traming in order to hold down over-
head costs, ThisTs particularly under-
standable in those cases where a man-
ulacturer has been forced to transfer
technology as a condition for the sale
ol its equipment, for which it has
received little or no compensation
for the technical expertise provided,
and has no tangible stake whatsoever
in the success or fatlure of the Chi-
nese to absorb the technology. In
addition, some of the joint ventures
and other agreements are seen as
Western hirms sign
such agreements in the hope of gain-

“loss leaders.”

mg greater market access for their
products. To fulfill their training
commitments, the companies ship
drawings, engineering diagrams, pro-
vide perhaps 1000 hours of training
abroad, or provide the same lectures
through on-site interpreters that they
give to domestic employees, In such
cases linde concern is given 1o the
ability ol the Chinese (o digest the
imformation, or to the venture’s abil-
ity 1o manufacture the equipment
within a reasonable time frame—



much less 1o the venture's commer-
cial success.

Such marginal efforts, which view
training only as an obligation, seldom
transfer verv much know-how. Fur-

thermore, while the inital stages of

the cooperative arrangement may, in
fact, produce the desired market ac-
cess, it could also become a two-
edged sword. The company runs the
risk that the Chinese could become
disillusioned with the venture's in-
ability 1o produce the world-class
equipment or service, and retaliate
by closing the China market to the
foreign company.

Petroleum service contractors,
particularly drilling service contrac-
tors, lace very different circum-
stances. They must employ Chinese
in their own drilling operations. In
fact, they are under pressure to place
Chinese in positions of high respon-
driller and
toolpusher, and they must maintain a
certain percentage of Chinese on
their rigs. Thus, the safety, opera-
ton, and profitability of the opera-
tion depends on the proficiency and
productivity of their Chinese
cmployees.

All of the major international drill-
ing contractors have recruited em-

sibility, such as

plovees worldwide, and already have
a great deal of experience in training
personnel to operate and maintain
the vessels of their drilling fleets.
Nearly all of their training programs,
though, are on-the-job-training
(OJT) programs that allow for a
steady progression of learning and
experience over time, leading to po-
sitions of responsibility.

The Chinese recognize the effec-
tiveness of OJT, vet they are unwill-
ing to accept the extended time
frame needed for advancement. They
have exerted heavy pressure in nego-
tiations for apprenticeship programs
and the horizontal integration of per-
sonnel directly into high-level posi-
tions, rather than follow the slower,
step-by-step advancement proce-
dures of the standard OJT program.
For example, in the standard OJT
program, the absolute minimum time
required for advancement from
floorhand 1o driller is three years,
while such progress usually takes
seven to ten years. In one negotiating
session with a drilling firm, CNOOC's
South Sea Branch asked that a man
be apprenticed to an expatriate
driller, whom he would replace, not
in three vears—bul after three wells.

Although the pressure is intense, no
drilling contractor is willing to jeop-
ardize the safety of the rig and its
personnel, or suffer the losses caused
by delavs and down-time due to un-
trained and mexperienced crews,

Avoiding upfront costs

Several grandiose schemes have
been proposed to establish extensive
training complexes and even univer-
sity facilities in China to be funded
and operated by several companies.
But such plans are premature. Not
only are foreign oil companies un-
likely to cooperate, partly for anti-
trust reasons, but a large educational
venture would cost approximately
$1-2 million annually. This may scem
a relatively small amount when com-
pared to the $10 million price tag of
an average exploration well, but it is
not really so small when one consid-
ers that under the contract terms the
foreign operator must bear all costs
of the exploration phase. If no oil is
discovered, these costs will not be
recouped. As a result, foreign oper-
ators are anxious to avoid front-end
expenditures and any long-term
commitments until oil 1s found.
When it is found, the petroleum uni-
versity project will no longer be just a
pipe dream.

Contractual misunderstandings

The operating oil companies face
the largest commitments, widest
range of potential problems, and the
highest degree ol visk. To begin with,
their offshore concession agree-
ments place them under a contrac-
tual obligation to transfer technology
and training. These contract clauses
arc vague and imprecise about the
goals to be achieved; hence disagree-
ments can easily occur when it comes
time to measure the success of the
training programs. In one case, the
demands and expectations of the
Chinese negotiators covered the en-
tire gamut ol technologies and were
totally inconsistent. “They really
didn't know what they wanted,”
claims one top oil industry negot-
ator. As a result, the clauses were left
ambiguous because the issue threat-
ened to derail the negotiations over
drilling rights.

Although such a delaying mancu-
ver may be expedient, it does present
dangers. How are the operational
people who arrive in China supposed
to implement or quantify such con-
tract phrases as “working together,”

“industry standards, " or “mutual co-
operation”? The company is re-
quired 1o wransfer technology, vet
there are no specific targets or objec-
tive measures of contract fulfillment.
In the worst-case scenario, the Chi-
nese could claim breach of contract il
they are dissatished with the training
results, and refuse to share produc-
tion from wells brought onstream by
the operator.

Dreaming different dreams

Maost of the training clauses ham-
mered out so far merely paper over
the deep-seated differences in expec-
tations that still exist. Technology
transler in most developing countries
has been simply a spinoft activity,
with O]T being the primary training
mode. Any separate Lraining pro-
grams were simply offered as an in-
centive in order to gain lease conces-
sions, and were closely tied to OJT
and the actual scope of the compa-
ny's operations.

Under ideal circumstances, coms-
panics want training programs that
conform to a realistic, cost-effective
timetable, and reflect the actual
progress and requirements of their
operations. The Chinese, for their
part, view training as a separate issue
of great importance 1o the develop-
ment of their entire economy, and as
a steppingstone to the creation of a
modern, nationwide oil industry.
They look toward large shore-based
training schools or even university
complexes to train petroleum engi-
neers, geologists, geophysicists, and
financial analysts. The Chinese can-
not agree with foreign operators who
focus merely on OJT, hands-on ex-
perience, and advancement through
the ranks, though such training
methods utilize existing programs

~and in-house pt'rsunm-l.

The great divergence between Chi-
nese and Western expectations re-
garding training is likely to have seri-
ous ramifications. Even if there were
complete agreement between the
parties on the larger issues—the
goals, procedures, and objectives—
there would remain sizable obstacles
1o the effective implementation of
training programs in China. The bu-
reaucratic and cultural barriers to
successful training in China are not
only sizable, but quite different from
those encountered by international
operators in other emerging nations.

The prepackaged, in-house training

programs that have served the indus-
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T'he Chinese want the foreign oil companies to give
responsible jobs to PRC nationals with a minimum of delay.
T'he much-touted Chinese patience is not evident
in the area of training—they want it now.

try so well in the past simply will not
work in China. Creative approaches
and extensive modifications to exist-
ing programs will be necessary 1o
achieve a true “cross-cultural™ trans-
fer of human technology. Otherwise
the programs will fail.

Selecting the right trainees

The experience of one oil com-
pany, in particular, sheds light on the
actual circumstances that foreign
trainers can expect Lo encounter in
China. The company's director ol
training, who has worked for more
than a vear in the South China Sea
arca, places stress on selecting the
right trainees. “"Selection is the key 1o
success,” he emphasizes, The West-
crn notion ol selection, involving job
descriptions, interviews, pre-testing,
setting qualifications, and compe-
ttion, is foreign to the Chinese and
politically difficult to implement.
China is the home of the “iron rice
bowl,” where no job vacancies are
posted, and where all workers are
guaranteed a minimum income and
social weltare benetits, After com-
pleting his or her education, a typical
Chinese worker is assigned 1o a
“work umit,” usually for life.

Foreign companies therefore have
to obtain their employees from local
Chinese labor service bureaus or
other Chinese organizations (the
“work unit”), to which they must sub-
mit requests for personnel. The no-
tion of providing more than one can-
didate for a position so that the
foreign company can select the more
qualified candidate is completely
alien. For one position, the Chinese
will supply one candidate. Tf that in-
dividual does not work out, they will
grudgingly provide another. Work-
g for a foreign company is a presti-
gious appointment, but, conversely,
being rejected carries an equally
large loss of face. Alter six months of
negotiation, one foreign company
won the right to select its trainees
from an average of three candidates
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per position. However, the proce-
dure did not hold true in all cases, for
when the foreign side agreed to send
cight students abroad for advanced
study, the Chinese provided exactly
cight candidates,

Foreign operators in the South
China Sea are fortunate in that
CNOOC's South Sea Branch has ac-
cess to a relauvely large reservoir of
experienced workers drawn from
duty i the on-shore oil industry.
Hence, the work unit is large. Com-
panies dealing with other Chinese
organizations may find that the local
unit’s labor pool is too small 1o pro-
vide an adequate selection option,
even though China’s petroleum in-
dustry has made a conscious effort to
shift technically competent people to
positions that deal with foreigners.
Fven worse, such units are not al-
lowed to draw candidates from other
work units with surplus labor, as this
would normally require the approval
of the Ministry of Labor, the other
ministry  or burecau involved, the
other Tocal work unit, and probably
several other organizations. In short,
it would require a command decision
at the very highest level in the Chi-
nese burcaucracy to accomplish such
a relatively simple break with
tradition.

Hiding the best

Generally speaking, a “'job descrip-
tion” simply has no place in China.
The work unit 1s accustomed 1o hav-
ing employees assigned to it with lit-
tle regard for the skills needed-—they
take what they get, and have no
means ol discharging an unproduc-
tive worker, except to redeploy the
worker somewhere else in the unit.
Even though high level technical
skills are needed 10 operate modern
equipment, the work unit has no
means and litde desire to prequalify
its candidates. After all, the worker's
cducational mstitution—another
unit—is supposed 1o provide the
skills.

Under the circumstances, work
units have a strong incentive to hide
their best personnel so that they are
not “lost™ to other units, in this case
foreign firms. For that reason the
detailed job descriptions provided by
foreign companies are likely o be
politely accepted and promply dis-
carded. For example, in response to
one company’s two-page joh descrip-
tion for the position of a mainte-
nance engineer on a jack-up rig, the
Chinese provided only one candidate
whose entire work experience had
been as a “fish feeder™ at the Hainan
fish hatchery. In the case mentioned
carlier, only four of the eight stu-
dents sent abroad for advanced study
in petroleum engineering were able
to pass the language examination for
entry into the university program.
This occurred after four months of
intensive language study. The four
individuals simply did not have the
aptitude for foreign language. Ulti-
mately, only one of the remaining
four had the language skills and tech-
nical capability to successfully com-
plete the university program.

The language barrier

Most foreign oil companies report
that language aptitude testing is the
most critical part of the final stages of
the selection process. After obtaining
the right to interview and test from a
pool of candidates for each position
(and realizing that experienced per-
sonnel, at least by Western standards,
were not available) one company al-
tered its selection criteria to test for
learning aptitude—for basic tech-
nical skills, English, and new work
attitudes. In this case the Chinese
demanded that all candidates for the
same job be interviewed simulia-
neously. But knowing that this would
only produce a choreographed cha-
rade ol identical responses, the com-
pany pressed for individual inter-
views. These were conducted
through an interpreter provided by
the SSB, and produced almost identi-



cal responses—almost as if the ¢ andi-
dates had been programmed to re-
spond with pat answers. Traditional
Chinese cultural values of harmony
and consensus will often lead Chi-
nese to respond with answers they
believe the questioner wants Lo hear.
Knowing this, the company returned
to the drawing board to make its
qm‘nlinnnuirc more discriminating,
yet the results were still peculiarly
similar. However, when the SSB in-
terpreters were replaced with Hong
Kong interpreters, the same tests
were successful in distinguishing
clear differences between candi-
dates. This outcome is not surprising
when one considers that the SSB in-
terpreter reports to the same organi-
zation and same hierarchy as the can-
didates. The candidates know that it
is the interpreter’s duty to report on
their interviews, particularly if their
answers deviate from the norm. Fur-
thermore, Chinese interpreters are
notorious for “loose translations’™
ances of the orig-
inal speech, and for using the same
pat translations for very different
original remarks. Chinese interpret-

that overlook the n

ers have been known not to translate
at all, but to create a response they
believe the interviewer wants to hear
in licu of the respondent’s answer.

The language barrier and use of

translators will have ramifications
throughout both training and opera-
tions. Even with a cadre of highly
qualified and interested trainees, the
finest technical trainer or expatriate
supervisor will be worthless if he or
she cannot communicate effectively.
Many foreign firms bring Chinese
trainees 1o their domestic training
schools or factories, or send tech-
nical teams to China to deliver lec-
tures through an interpreter. In most
cases, the firms rely on the Chinese to
provide the interpreter. However,
the great number of projects and
ongoing negotiations with foreigners
has depleted China's stock of compe-
tentinterpreters such that many for-
eign firms have found that their in-
terpreters have had less than one
vear of English language training.
Moreover, few have had any tech-
nical language training or exposure
to the industry.

English is the international lan-
guage ol the oil industry (although
there is a big difference between the
“King's English” and “Louisiana
oilpatch™). Even the French firm To-
tal Chine (CFP) runs English classes

10

for its trainees in order to improve
communications generally, and re-
duce the role of interpreters in its
O] T program. With six instructors at
its peak, Total trained 120 students
in basic technical English over a
three-year period, and sent five Chi-
nese interpreters to England for ad-
vanced technical translating. As a re-
sult, Total's OJT program grew from
30 trainees on the rig at the outset to
70 on board when the drilling pro-
gram was curtailed.

Raising motivation

The problem of motivating work-
ers is perhaps even more serious than
that of communications. A Chinese
worker assigned 1o a foreign firm will
be called upon to increase his or her
productivity many times over the
normal work load expected in domes-
tic work units. Yet the foreign com-
pany has no way to reward the Chi-
nese worker's efforts with salary
increases, bonuses, or ]n'unmliuns,
Furthermore, it is almost impossible

ADVICE TO THE UNWARY:
TRAINING PROGRAMS
ALSO REQUIRE US
GOVERNMENT
APPROVAL

The delays and restrictions im-
posed by US export licensing re-
strictions are constantly on the
minds of US and Chinese negoti-
ators. The laws, which apply to
both equipment and training, can
pose a real hardship to US firms
attempting to fulfill their contrac-
tual obligations. For example, the
Nanhai—-Oxy-Sedco drilling joint
venture has had its training opera-
tion on the ground in China since
February. The trainers are on-site,
offices and classrooms have been
reserved in Guangzhou, while
classroom materials are translated
and ready. But because ol export
clearance delays, no classes other
than in basic English have begun.
In spite of repeated assurances by
high-level US government officials
that China-bound technology -
cense applications will be pro-
cessed according to faster, liberal-
ized guidelines, export controls
remain a major obstacle to US oil
companies, service contractors,
and equipment suppliers trying to
operate competitively in the China
theater. —RSO

to fire unsatistactory workers for low
productivity. Even dismissing work-
ers for very serious reasons, such as
violating safety rules, negligence, or
absenteeism, is reportedly resisted by
the Chinese side. Most remarkable of
all, the Chinese workers remain the
direct employees of their work units,
which are sull responsible for their
('n|n|wn.~;:ni(m, bonuses, and promo-
tions. Many expatriate supervisors
have been shocked to discover that
they have almost no influence over
the status of their employees.

The two-tier wage system

Foreign firms pay international
wage rates for their Chinese employ-
ees. These are normally paid to the
employees” work unit, yet the em-
ployees take home only about 10 per-
cent of the wages paid. According to
one source, the average take-home
pay for Chinese roughnecks, roust-
abouts, wipers, and utility men is
about ¥70 per month ($35) plus ¥2
($1) per day for days aboard the ng.
The rigid wage structure applies as
well to managerial and other posi-
tions of responsibility, even though
these positions may call for consider-
able supervisory, administrative, and
leadership skills.

China’s adherence to the princi-
ples of egalitarianism makes it difh-
cult for the Chinese to justify in ideo-
logical terms the payment of
differential wages simply because a
worker puts in longer hours, works
harder, or takes increased respon-
sibility. In addition, the two-tier wage
structure allows the domestic work
unit to subsidize its own expenses
and projects, as well as increase the
precious foreign exchange reserves
of its parent organization.

Lingering fears

Chinese employees, t1oo, realize
that the foreign contractor has very
little influence over their careers.
Promotion within the work unit is
often influenced more by ideological
considerations and political propri-
ety than by hard work. The worker
realizes the political winds in China
shift very quickly—the Cultural
Revolution ended only eight years
ago—and oo cooperative an atti-
tude toward the foreigners may be-
come a liability and lead to criticism
by one’s peers and the party cadres.
One foreign trainer remarked that
when a Chinese engineer recently be-
gan showing initiative in rig opera-
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tion and maintenance, he came un-
der intense peer pressure for being
“too Western.”

All of these factors contribute to
poor work attitudes. The “iron rice
bowl™ guarantees a minimum subsis-
tence regardless of the worker’s out-
put, while the opportunity for career
advancement or reward is minimal.
Thus, the Chinese worker or trainee
is olten apathetic, may show liule
mdividual initiative, is loathe to take
responsibility, and may simply ignore
basic maintenance, safety, and opera-
tional procedures. For example, a ce-
menting job was done through the
blowout preventer stack of China's
new semisubmersible, Nanhai I1. The
stack was neither flushed, nor re-
ceved any basic maintenance. 1t had
to be completely stripped and rebuilt
betore it could begin drilling for BP
in the Pearl River Basin in November
1983, Selection may be the key, but
motivation is the only means to en-

sure continued success,

“Disappearing’ workers
Since foreign companies do not
directly employ Chinese workers,

China-to-Fit. Our new custom
travel program for individuals.

Service. Transportation in China. Choice of
hotels. Plus local transfers and assistance.
And since JAL has the most flights to
China, it's easy to accommodate the
busiest schedule with gracious JAL service.

Now, you can easily visit major cities in
China on a customized, individual itinerary.
Japan Air Lines and Orient Visitours can
accommodate all your needs, Guaranteed

visas. An exclusive Business Referral

they have little control over external
transters or promotions. One com-
pany has experienced a turnover rate
of about 60 percent in a single year.
Most often, no explanations are
given for either transfers or absen-
tecism. In the words ol one trainer,
the workers would *“‘just disappear.”
On one occasion, the trainer’s com-
plement of trainees was almost en-
tirely depleted in a single day.
Pressed for an explanation, the Chi-
nese manager replied that orders had
come down from the top that the
South Sea Branch was to return 200
“victims of the Cultural Revolution™
to Shanghai to complete their educa-
tion, which the Cultural Revolution
had cut short. Therefore, to meet its
quota, the SSB had rounded up
voung people from the base (includ-
ing trainees) and put them aboard
the train to Shanghai.

Meeting the challenge

I'he transfer of skills and know-
how 1o China’s offshore petroleum
industry will be a formidable task. Yet
it is not an impossible one, An inter-

national ol industry that has over-

JAPAN AIR LINES

l o
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Accommodation. Withus,it'sa tradition.

come the harsh environments of
Alaska, Nova Scotia, and the North
Sea is capable of meeting the chal-
lenge of training in China. In fact,
the international oil companies have
successfully integrated personnel
from other emerging nations into
their sophisticated operations, where
the workers were less literate and had
fewer basic skills than the typical Chi-
nese oilficld hand. The first oper-
ators, like Total Chine, have spear-
headed the effort and both the
Chinese bureaucracy and the foreign
oil companies are learning from each
other. There are positive signs that
both sides are becoming less intransi-
gent and more understanding of the
needs and problems of the other,
Careful attention will have to be paid
to the training programs. Above all,
the procedures for selection, motiva-
defined.
Negotiations will continue to be difh-

tion, and tenure must be

cult, but as Philippe Martin of Total
Chine remarked to a group of Hous-
ton-arca ol executives last March,
“Everything can be negotated in
China, and they are reasonable

people.” &£
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A new spaceport and powerful booster rocket show Beijing’s determination to
enter the “‘new [rontier’™

China in Space

Bradley Hahn

niv recently has China emerged as a
contender in space. While the spe-
cific date the PRC’s space program
was othcially iniiated 1s not pub-
licly known. it probably got under way shortly
alter the establishment of the State Scientific
1958.

Zhou Enlai was then designated to establish

and  Technological Commission in

and direct a space program organization to
and test facili-
ties. Initial space program research and test-

mclude institutes. factories,
ing included sounding
rockets and high-altitude
balloons. These nonorbital
launch vehicles probed the
earth’s upper atmosphere,
measuring  meteorological
conditions, cosmic radia-
ton, magnetic fields, and
undertook
tion and space biological
experiments. This initial

instrumenta-

eftort provided consider-
able knowledge and experi-
ence in manufacturing
modern rocket motors, in-
struments, and ancillary
equipment. According to
one Chinese official, the
PRC is spending almost 1
percent of its gross na-
tional product on space re-
search and development,
equivalent to several bil-
lion dollars per vear.
China’s first artificial
earth satellite, the SKW-

[ 'DFH (Dong Fang Hong or “East is red™’),
wis successfully launched on April 24, 1970.
Weighing 173 Kkilograms, it was at least 24
ktlograms heavier than the first satellite
latiched by the USSR, US, France, Japan, or
India. Since that tme, a total of 14 satellites
hive been placed into a low earth orbit (at
least six were successfully recovered), and
one into geostationary orbit. Through these
expernnents the PRC has acquired an exten-
sive capability in spacecraft technology, re-

mote sensing exploration,

and its related infrastruc-

ture. In addition to en-
hancing the country’s abil-
ity to design and manufac-
ture space vehicles, carrier
rockets, orbital control
equipment, retro rockets,
and heat resistant materi-
als, Chinese scientists have
been conducting studies in
space medicine as prepara-
tions for a future manned
space flight program.
Complementing these el-
have research

forts been

and development pro-
grams in ground environ-
ment testing, tracking, te-
lemetry, power source
applications, attitude po-
sitioning, thermal control,
and satellite structure.

Ready for launch: China'’s first commu-
nications satellite atop the powerful CZ-
3 three-stage hooster.

The China Business Review/July-August 1984




ina in Space
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contender in space. While the spe-
cific date the PRCs space program
was ofhcially initated 1s not pub-
iclv known, it probably got under way shortly
ter the establishment of the State Scienthic
ind Technological Commission in 1958,
‘hou Enlai was then designated to establish
ind direct a space program organization to
nclude mstitutes, factories, and test facili-
ies. Initial space program research and test-
included sounding
and high-altitude
balloons. These nonorbital
launch vehicles probed the
earth’s upper atmosphere,
measuring meteorological
conditions, cosmic radia-
tion, magnetic fields, and
undertook instrumenta-
tion and space biological
experiments. This initial
effort provided consider-
able knowledge and experi-
ence in manufacturing
modern rocket motors, in-
struments, and ancillary
equipment. According to
one Chinese official, the
PRC is spending almost 1
- percent of its gross na-
tional product on space re-
search and development,
equivalent to several bil-
lion dollars per year.
t China’s first artificial
earth satellite, the SKW-

| DFH (Dong Fang Hong or “East is red’™),
was successfully launched on April 24, 1970.
Weighing 173 kilograms, it was at least 24
kilograms heavier than the first satellite
launched by the USSR, US, France, Japan, or
India. Since that time, a total of 14 satellites
hiave been placed into a low carth orbit (at
least six were successfully recovered), and
one into geostationary orbit. Through these
experiments the PRC has acquired an exten-
sive capability in spacecraft technology, re-
mote sensing exploration,
and its related infrastruc-
ture, In addition to en-
hancing the country’s abil-
ity to design and manufac-
ture space vehicles, carrier
rockets, orbital control
equipment, retro rockets,
and heat resistant materi-
als, Chinese scientists have
been conducting studies in
space medicine as prepara-
tions for a future manned
space flight program.
Complementing  these  el-
forts have been research
and development pro-
grams in ground environ-
ment testing, tracking, te-
I(‘Ill('l]“, ])()\\’(‘l' source
applications, attitude po-
sitioning, thermal control,
and satellite structure.

Ready for launch: China’s first commu-
nications satellite atop the powerful CZ-
3 three-stage booster.




China’s aerospace history can be
separated into three phases. Accord-

ing to a top Chinese Academy of

Space Technology ofhicial, “*Between
the mid-1950s and the mid-1960s
was a foundation-laying stage. . ..
Next was testing time, begun in 1970
... the third stage will be the applica-
tion of these skills to create new satel-
lite capabilities.”™

The Jiuquan spaceport and
Chongqing complexes

Today more than 50 major Chi-
nese aerospace design, research, test,
|J|=ulu(1iun. launch, and support fa-
cilities have been publicly identified.
Two-thirds of these facilities are
known to be located in the Beijing
and Shanghai regions. The metropol-
itan areas of Hohhot, Lanzhou,
Nanjing, Taiyuan, and Xi'an also
contain key program elements. From
available evidence it appears that the
first 13 of China's 15 successful (and
possibly three unsuccessful) orbital
missions were launched from the
Shuangchengzi North launch com-
plex at the edge of the Gobi desert at
roughly 41°N and 100°E. Then, in
early 1984, China opened a second
spacecraft Taunch complex for the
newly operational Changzheng San
(CZ-3 or “"Long March 37) booster,
China’s third space transportation
system. This new spaceport appears
to be located at approximately 2,000
feet elevation on the upper reaches
of the Min River near the small town
of Chongqing, Sichuan Province,
about 40 kilometers west of the pro-
vincial capital, Chengdu. Based on
published photography, this aero-
space facility is a considerable im-
provement over the Jiuquan installa-
tion. Though itis purely guesswork at
this stage, the Chongqing complex
could be designed to serve as the base
from which China will one day inau-
gurate its own commercial satellite
launch program.

The Chinese Academy of Space
Technology (CAST), established in
Beijing in 1968, is the key facility for
overseeing space program activities,
This institution is responsible for
program coordination and liasion.
But since the field of space technol-
ogy is the synthesis of many disci-
plines, the PRC leadership also
found it necessary in 1977 to estab-
lish a center for space research to
manage the nation’s emerging space
eftort. Thus, the Chinese Academy of
Sciences (CAS), itself organized
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around some 120 institutes, formally
put into operation a Space Sciences
and Technology Center. The center
has five principle departments: Space
Science, Technology, Programs and
Systems Research, Remote Sensing,
and Ground Systems. Within the past
three vears two other major experi-
mental centers have become ivolved
with China's advanced technology
acrospace effort. One is the new as-
trophysics research center located in
the Fenghuang mountains near Kun-
ming, Yunnan Province. This center
also has management responsibility
for a number of projects in astro-
physics related to national defense.
The other is the Heilongjiang Laser—
Infrared Experimental Center at
Harbin, which commenced opera-
tuon in 1981, According to various
reports, this experimental center
specializes in the development of la-
ser and infrared technology and
equipment.

New fuel developments

In his hirst report to Congress in
1977, Secretary of Defense Harold
Brown noted that the PRC had made
a substantial investment in research,
developmental testing, and produc-
tion for both hiquid and solid pl‘npt'l-
lant missile systems. Originally,

China received technology and tech-
nical assistance from the USSR 1o
produce liquid rocket fuels. How-
ever, shortly after the departure of
Soviel technicians around 1960, Chi-
nese industry began unassisted pro-
duction of its own liquid rocket fuel
for satellite launch systems.

The result was the FB-1,/CSL.-2 lig-
uid fuel booster (the designation FB
stands for “Feng Bao”™ or “Tem-
pest”), which in design and fabrica-
tion is up to date with US approaches
used on the Titan and Saturn and on
the Space Shuttle’s external booster
engines. Since its first flight in 1975,
the FB-1/CS1-2 is China’s second
space transportation system. It has
played a significant role in the PRC’s
evolving space capability, launching
space probes numbers 3 through 13,
Since perhaps 1978, China’s rocket
fuelindustry has also been producing
cryogenic (low temperature) fuels.
These liquid hydrogen and oxygen
fuels (like those used on the Space
Shuttle’s three main rocket engines)
propel the third stage of the new CZ.-
3/C1.S8-3 spacecraft booster. The ex-
istence of this advanced rocket motor
fuel technology was verified by West-
ern visitors to the PRC as early as
1979.

Along with the establishment of

China’s Rocketry Pioneers

e
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China has a long and impressive history in the use
of rocketry. The first rockets and fire balls were

developed in the year 1000 AD by the naval commander, i

Tang Fuxian. True rockets were first used in battle
by Kublai Khan, first emperor of the Yuan Dynasty,

S5l a ;
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Sk osdrand,

in military expeditions against Japan in 1274 and 1281.

Multiple launchers followed in the fourteenth century, and in the fifteenth century primitive two-
stage missiles appeared. The first reported instance of manned rocket launch attempt occurred
about the beginning of the sixteenth century, when an inventor, Wan Hu, experimented with black
powder propulsion. According to one source, Wan constructed a two-wheeled chair to which 47
black powder rockets were attached, bound together inside a cylindrical shield. The chair was also
fitted with two large kites for balance and control. The report states, however, that soon after igni-
tion of the rocket cluster, the chair, kites, and Wan Hu disappeared in a cloud of smoke and fire.
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CHINA'S SPACE
FACILITIES
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KASHI (KASHGAR)

CHONGQING LAUNCH COMPLEX China’s
newest spaceport is believed to be located
just north of Dayi and Chongging, and about
60 kilometers west of Chengdu, the capital of
Sichuan Province. The facility has already
launched two of China’s most impressive
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SHUANGCHENGZI LAUNCH COMPLEX
Completed in 1962, the “East Wind” complex
at Shuangchengzi North is located on the
edge of the Gobi desert about 170 kilometers
northeast of Jiuquan in Gansu Province. The
facility was rebuilt between mid 1968 and
February 1970, in time to launch China’s first
series of low earth orbit scientific satellites. In
1980 the installation was expanded again, and
now consists of two circular launching pads
about 30 meters in diameter and 200 meters
apart, each fitted with an underground deflec-
tor trench. Both pads are served by a mobile
20-story tower with six work platforms.
Nearby are technical testing, launch control,
remote optical arld radar monitoring installa-
tions, plus a spacious underground bunker.
There is no evidence of a missile production
facility in the immediate area. Rather, space-
craft are believed to be shipped from Shang-
hai, Yinchuan, Beijing, and Xi‘an, among
other locations, directly by rail to the launch
facility where carrier rocket stages are unload-
ed from the railroad siding adjacent to each
pad. Transport to the pads is accomplished by
specially designed transporter-erectors, Across
the Ruo River is the Second Artillery Corps’
major ballistic missile launch facility. Some
observers believe that the Corps assumed
control of the East Wind facility when the
new Chongqing spaceport opened in Sichuan
Province.
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SOURCES: American Institute of
Aeronautics and Astronautics,
Chinese Academy of Space Tech-
nology, Aviation Week and Space
Technology, Navy Times, Space
World, The People’s Daily, and
author's interviews with Chinese
space experts.

space events; the January 29 liftoff of an
experimental satellite, and April 8 orbiting of
China's first geostationary communications
satellite. The CZ-3 that launched both is
capable of carrying a 5-8 metric ton payload
This compares with the 1.4 metric ton lift
capability of the one-man Mercury rocket, 3.8
ton lift of the two-man Gemini, and the
almost 15 ton lift of Apollo.
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Beijing's main space facilities include the
Academy of Space Technology, which coordi-
nates the nation’s space research effort; Aero-
dynamics Research Institute, which maintains
wind tunnel installations similar to those at
NASA’s Langley Research Center; Astronaut
Training School, located in northeast Beijing;
Ballistic Missile Technology Institute; Control
Engineering Institute, China's premier design
center of spacecraft sensors; Dong Fang
Scientific Instrument Plant; Environmental
Engineering Test Station, responsible for
testing space vehicle subsystems using its
large vertical vacuum chamber, among other
facilities; Orient Scientific Instrument Factory;
Rocket Engine Test Facility, equipped with
five static-fire rocket test stands; and a Space
Medical Institute, which tests physiological
responses in space.
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Shanghai’s principal space facilities include
the Huayin Machinery Factory; Shanghai
Scientific Instrument Factory; Institute of Tech-
nical Physics; Xinxin Factory, which builds
liquid fuel engines for the FB-1 booster;
Xinyue Machinery and Medical Electronics
Plant, which manufactures second stage
Verniers, among other rocket motors (in addi-
tion to laser eye surgery equipment); and the
Xinzhang Hua Machinery Plant: among many
other plants and institutes,

The Weinan Center for Space Tracking,
Telemetry and Control, located some 90
kilometers east of Xi‘an, is China’s mission
control center. It commands the PRC's space
tracking network, both ashore and afloat, and
has between six and eight large automated
plot boards for space performance and track-
ing display, a large control room, plus
necessary computer, telemetry, and communi-
cations hardware.
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The long-run goal of China’s aerospace program
is to advance overall industrialization, but in the short term
national defense will probably absorb the lion’s share
of China’s aerospace budget.

the liquid rocket fuel industry, China
also began a solid fuel development
program. The success of this pro-
gram was demonstrated on October
16, 1982, when one of China’s new
Xia-class
launched a two-stage solid fuel mis-
sile from underwater.

nuclear submarines

Trachking space vehicles
China’s primary satellite tracking,
telemetry, and command center s

located 90 kilometers northeast of

Xi'an, and controls a seven station
network that began operation in
1970. Land-based tracking and mon-
itoring facilities have recently been
augmented by a series of specially
configured seagoing vessels designed
for satellite tracking, instrument re-
covery, navigation, spaceflight detec-
von and tracking, long-range com-
munications, bathymetric, seismic,
and a number of other space-related
research activities (see page 17).
China’s satellite communications
R&D effori began in the 1960s. An
analog satellite communications
ground station was completed in
1975, and the first Chinese-buile digi-
tal satellite communication stations
began operations in 1977, five vears
alter the hrst foreign digital stations
were placed in China. The Chinese-
made antenna provides two-channel
color television that apparently em-
plovs technology that approaches the
most advanced 1 the world. Since
1978, China has designed, built, and
placed into service a number of fixed
and mobile earth stations with 10-13
meter antennas, Similarly, through

use  of the French-German

Svmphonie Satcom, a broad range of

testing has been conducted that in-
volves video conferences, single
channel-per-carrier digital communi-
cations, mulu-channel voice, and
high resolution facsimile  transmis-
stons. Almost all of China’s 29 prov-
inces are reportedly equipped with
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automatic picture transmission
ground stations that receive four ki-
lometer resolution pictures transmit-
ted from orbiting US satellites. In
1985 a US firm will install a $10
million Landsat earth station outside
Beijing to enable China to systemati-
cally receive, process, and analyze
data from US Landsat satellites. The
completion of these and other
projects reflects the growth of Chi-
na's satellite and ocean communica-
tions capability in the area of space
exploration and national defense.

China already has the capacity 1o
deploy several unmanned space vehi-
cles, cach to a different orbital plane
in low earth orbit (LEQO), utilizing a
single carrier rocket. The unmanned
space program involves design and
development of surveyor craft, appl-
cations, and scientific vehicles.

The first eight satellites launched
by the PRC basically carried out four
different missions: evaluating new
technology, small space vehicles,
photoreconnaissance, and develop-
ing re-entry techniques that would
eventually prepare the way for
manned spacethght. To complement
China’s reconnaissance activities, the
PRC purchased from the US in 1978
some 2,800 frames of “nonmilitary™
Landsat  photographs. Subsequent
missions tested more sophisticated
spacecraft, including a PRC-built
comsalt.

China’s manned space program

Following the launching of dogs,
mice, rats, and fruit flies into subor-
bital trajectories in the 1960s, China
turned to planning a manned space
flight program. The publicity sur-
rounding China’s astronauts began
in 1980, and pictures of them under-
going training have appeared in a
number of Chinese-language
magazines.

The initial astronaut training for
the selected PLA Air Force pilots

included an emphasis on physiologi-
cal stress, centrifuge, and zero-grav-
ity activities. Later, capsule vibration,
rotations, and pendulum movement
tests took place to condition the can-
didates to an actual launch environ-
ment. This was followed by exposure
to space vehicle habitability, earth
and extraterrestrial simulation, as
well as impact tests for ground land-
ings. Space food and pressurized
space suit technology have also been
under development for at least five
years.

Recent reports suggest that China
may be reassessing the direction of its
future manned space programs. By
utilizing Russian and American
knowledge and experience, the Chi-
nese are expected to bypass the en-
tire phase of space exploration that
utilized Soyuz and Apollo-type earth
orbiting craft. Some Western observ-
ers now believe that China will at-
tempt to take the quantum jump
from unmanned space instrument
testing to the launching of a reusable
flying body space vehicle.

In this way, China could learn from
the successtul US Space Shuttle pro-
gram as well as the series of Soviet
experiments  with aerodynamic  lift
body technology. This approach
would significantly reduce China’s
program costs, while at the same time
materially advance its overall objec-
tives. Ever since Vice Premier Deng
Xiaoping visited the Johnson Space
Center in Houston in early February
1979, he has reportedly been keenly
interested in the military aspects of
unmanned and manned space flight.

A manned space launch
in the 1980s?

Senator John Glenn told the 18th
Space Congress on April 29, 1982:
“America won the space race to the
moon, but is losing the technological
race because of inadequate funding
for research. . .. The US may be out-

The China Business Review/July-August 1984



distanced by not only the Soviet
Union, but Japan and China.” He
claimed that the Soviets expect to
have a cosmonaut on Mars by the end
of the decade, while China and Japan
may have astronauts in space even
earlier.

Contrary to some past reports that
manned space flight will not occur
during the 1980s, US Space Shuttle
astronauts Lousma and Fullerton,
who recently toured China as guests
of the Chinese Academy of Space
Technology, have confirmed that the
PRC is currently preparing to launch
its first manned space mission into
low earth orbit.

There is considerable supporting
evidence that a manned shuttle mis-
sion could occur within the next few
years. For more than ten years the
PRC has been experimenting with
the thermal problems associated with
spacecraft re-entry. These tests re-

portedly achieved results that could
ensure the successful operation and
return of a space vehicle. Moreover,
American and European aerospace
experts recently returned from Bei-
jing and Shanghai report stepped-up
activity in the areas of environmental
conditioning and development.
Examination of published photo-
graphs of the inside layout of the
Chinese manned spacecraft mockup
or simulator gives the impression of a
rather large configuration, perhaps
larger than a US Apollo capsule. The
appearance also suggests a Space
Shuttle-type interior structure as
well. This has given rise to specula-
tion that China intends to rely on
reusable space vehicles
costly one-time-only capsules. The di-
mensions of the mockup also appear
to be compatible with the size and lift
capabilities of China’s third-genera-
tion space transportation system, the

instead of

CZ-3/CSL-3 booster, launched for
the first time in January 1984,

China’s surprising
state-of-the-art technology

Perhaps the best description of the
PRC space program is “advanced but
simple.” In November 1979, a group
of highly qualified specialists visited a
number of PRC aerospace facilities
under the joint sponsorship of the
American Institute of Aeronautics
and Astronautics (AIAA) and the Chi-
nese Society of Astronautics. The
AIAA’s technical assessment ap-
peared inits 1980 “China Space Re-
port.
preconceived notions proved mis-
leading. We were, in fact, surprised
at the advanced state of development
in several technological areas based
upon work conducted in China in the
last two or three years. In several
areas, such as in the development of

It said: “'In many cases our

CHINA’S SPACE PROGRAM SUPPORT FLEET

Date placed in service/
operaling authority

Characteristics tonnage/
dimensions/speed

Comments

Class name/number Type
Daijiang 506 Capsule
recovery
Haiyang 1 Geophysical
research
Keyue 1 Geophysical
survey
Nanhai 502 Geophysical

research
Xiangyanghong 5 SESS

Oceanographic
research

Xiangyanghong 9

Xiangyanghong 10 SESS
Xiangyanghong 11 Oceanographic
Yuanwang 1° SESS
Yuanwang 2 SESS

1980/Navy ' 4,300/112X15x5m/16 knots
1972/CAS @5,000/106XNAXNAmM/20 knots
1981/CAS 2,925DWT/98x16X7m/19 knots
1980/CAS 943GRT/66x11x4m/15 knots
1972/CAS 14,000/153x20X9m/16 knots
1978/Navy ' @5,000/112X15x6m/NA
1974/CAS 10,975/156X21x7m/20 knots
19752/CAS @14,000/153%20%9m/20 knots
1979/CAS 17,100/190%23%8m/20 knots
1980/CAS 17,100/190x23x8m/20 knots

Space instrument, recovery and salvage ship
fitted with helodeck and fully equipped hanger
for 2 Super Frelon helicopters.

Converted merchant ship equipped with scien-
tific instrumentation including seismic gear, sat-
ellite navigator, gravimeter, and magneto-
meters.

A marine geophysical survey ship built by
Shanghai’s Hudong Shipyard, and fitted with
imported advanced satellite navigation, posi-
tion finding, and seismic mologic equipment.

Built by Mitsubishi Heavy Industries, designed

for bathymetric and seismic research using sat-
ellite and terrestrial fixing.

Polish built 1967-type B41, purchased by China
in 1970; rebuilt and stationed in Guangzhou.
A deep ocean general purpose scientific re-
search ship equipped with satellite navigator,
Omega, Loran A & C, instrumentation for phys-
ical, chemical, biological, and geological work;
capable of 60-day periods of independent
operation.

Used primarnily for missile test support, oceano-
graphic and meteorological duties; equipped
with folding crane, parabolic as well as
“mogoperi” long range communications
antennae.

Ship type similar to Xiangyanghong 5, but with-
out as extensive scientific installations,

Fitted with all types of missile and space flight
tracking equipment and stern helodeck; sta-
tioned in Shanghai.

Detection and tracking “suit” different from
that installed on Yuanwang 1.

NOTES: One nautical mile equals 6,076.1 feet
T Assigned 1o operational control of CAS as required

! Approximate date

m=melers

CAS=Chinese Academy of Sciences.  SESS=Space event support strip.

' PRC authonties report that this class will eventually number 10 units. Their detection and tracking capabilities will undoubtedly vary depending upon future space project requirements.

Chart prepared by Bradley Hahn,
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sohd state devices and
techniques, the research appeared to
be advancing apace with that in the

microwave

US. Certainly, any sweeping observa-
tion that China aerospace technology
i vears behind the US must be
made with care. In truth, 'n” is any-
thing from zero to ten or ffteen
years. It might even be negative in a
few areas.”

1s ‘n’

Foreign experts continue to bring
back surprising observations con-
cerning China’s state-of-the-art
hl)"l('(' Led }lll()l()g}’. A consensus hilS
now developed among American and
Furopean space program experts
that the Chinese are rapidly develop-
ing a broad technological base for
the production and launching of sat-
ellites. For example, space shot num-
ber 11 (see page 20) on September
19, 1981, put up three satellites
with a single booster. This was fol-
lowed by three more successful shots,
and then climaxed on April 8, 1984,
with the launching of an experi-
mental communications satellite

The CZ-1 A 3-stage modified

CS85-3 limited range ICBM

with total length of 27.6

meters, diameter of 2.4 meters,

satellite bay of 2.7 meters, and

stage spacing of 0.6 meters.

First stage: length 15.6 meters;
diameter 2.4 meters, launch

weight 84.5 metric tons,

engines four 37.5 metric ton

thrust stainless steel rockets

with caste aluminum turbo-

pumps; propellant liquid -
nitrogen tetroxide and unsym- .
metrical dimethylhydrazine;

total thrust approximately ! |

1,471,000 newtons at sea level.
Second stage: length
5.8 meters; diameter 2.4 meters;

launch weight: 15.3 metric

tons; engine one 37.5 metric
ton thrust rocket; structure

same as second stage of C85-3

limited range ICBM with skin

4 percent copper-aluminum

into geosynchronous orbit.

Absorbing Western technology
Despite a minimal level of interac-
tions with the world’s scientific and
technological community, the PRC
has nonetheless developed and main-
tained a system for the collection,
collation, analysis, and distribution
ol scientific and technical data. This
is complimented by covert activities,
centered mainly in Hong Kong,
which

has served as a convenient

Configuration of CZ-3 launched
from Chongqing on April 8,
1984, that placed China’s first
communications satellite into
geostationary orbit.

ITT

I

I

alloy milled chemically; total

s
i

thrust approximately 367,750

newtons in vacuum. Third
stage: length 2. 9%meters; diam-

N E=E
I4
[

eter 2.0 meters; total thrust

68,650 newtons in vacuum;
engine possibly an experimental
[first or second stage of early

T
1

PRC SLBM; propellant solid

g i

iy
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T
|
]

bipropellant fuel; structure
probably similar to early US
Polaris SLBM; maximum pay-
load 250-300 kilograms in cir-
cular low earth orbit.
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CZ-1/CSL-1

1=
//ir“rﬁ—

L—'i——a*

FB-1/CSL-2

“hack door™ to obtain critical materi-
als and equipment. In addition, a
sizable number of highly qualified
Chinese and technicians
have returned to the PRC over the

sclentists

vears from various parts of the world,
carrving with them a wide range of
Western and
knowledge, ideas, and practical

scientific technical

experience.

CZ-3/CSL-3

CZ-3 Third Stage Length
8 meters; diameter 2 meters;
launch weight 12.5 metric tons;
engines cluster of four cryogenic
1.135 metric ton thrust rockets
using liguid oxygen and hydro-
gen; maximum payload 800-
900 kilograms into geosynchro-
nous transfer orbit and about
half that weight into synchro-
nous orbit; total thrust 44,530
newtons in vacuum.

FB-1 and CZ-3 Second
Stage Length 8.3 meters;
diameter 3.35 meters; launch
weight 36.3 metric tons; engine
one 70 metric ton thrust rocket
plus four 1.125 metric ton
thrust Verniers with 10 degree
gimbals; total thrust 730,600
newtons in vacuum. Most other
characteristics same as for first
stage.

FB-1 and CZ-3 First Stage
Length 19.2 meters; diameter
3.35 meters; launch weight
172.4 metric tons; engines four
70 metric ton thrust rockets
with cast aluminum turbo-
pumps, 10:1 expansion ratio,
74 kilogram per square inch
chamber pressure, direct im-
pingement-type injection, 10
degree gimbals, and self-
pressurized system for main
ducts connected to propellant
tanks; skin 4 percent copper-
aluminum alloy milled chemi-
cally; total thrust approximately
2,746,000 newtons at sea level.
(One newton is the unit of force
required to accelerate a I kilo-
gram mass I meter per second

per second.)

SOURCE: Hahn Associates
International
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Artist’s rendering of possible
two-astronaut space shuttle on
modified CZ-3 weighing 5-7
metric tons and fitted with 4
cryogenic 1.5 metric ton thrust
engines.

o

T

Modified CZ-3
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These and other factors have al-
lowed China to make a series of
breakthroughs in nuclear weaponry
and military ballistic missile systems.
For example, in late 1981 the PRC
became the fourth country to suc-
cessfully test a new type of miniature
electric rocket, after the US, USSR,
and Japan. This type of micropro-
pulsion rocket, known as a pulsed
plasma selector, is designed to ensure
proper attitude and direction control
of a satellite while in orbit. This re-
cent success has ushered in a new
stage of research and development
for future space applications.

Mastering satellite technology

China’s carth resources research
lags behind its meteorological pro-
gram, and no satellite launch is ex-
pected prior to 1985, However, the
PRC is presently using the US
Landsat and French Spot satellites to
further their knowledge.

Satellite technology in the PRC is
also moving ahead in a number of
arcas such as detectors, linear arrays,
digital signal processing, optics, bear-
ings, plastics, receivers, transmitters,
multiplexers, and total remote sens-
ing. Principal areas requiring consid-
erable attention are component and
system reliability, along with long life
designs.

Limited coordination in the areas
of project control, scheduling, qual-
ity assurance, and modeling reliabil-
ity continue to slow progress. The
lack of integrated program manage-
ment, rather than lack of funds, ap-
pears for the moment at least to be
the “Achilles” heel™ of China’s space
program.

As a result of the post-1972 US-
China rapprochement, the scientific
communities of the two countries
have initated a series of “show and
tell” activities designed to acquaint
each side with the other’s research
activities. The fields covered include
high energy lasers and particle beam
experiments. The Chinese reportedly
used lasers rather than electricity as a
more cconomical method for pro-
cessing the uranium that was used in
the PRC’s first successful detonation
of a nuclear device almost two de-
cades ago. Since that time, the Chi-
nese have made considerable
progress in the study and application
of laser technology and the produc-
tion of laser equipment.

In addition, the US sold $265 mil-
lion worth of aviation equipment to

China in 1983, and several technol-
ogy transfer agreements are now un-
der discussion. Some of these involve
equipment of a dual-use nature,
which is to say it has both military and
nonmilitary applications. US aero-
space corporations have been en-
couraged by US ofhcials to cooperate
with the PRC, and aerospace will be
the focus of a presidential trade mis-
sion to China in 1984, CAD/CAM
computer technology, in particular,
is a major focus of PRC interest.
Unlike its other industrial sectors,
China’s space industry enjoys the lat-
est in modern technology, the sup-
port of a comprehensive industrial
complex, and a highly trained contin-

Limited coordination in the
areas of project control,
scheduling, quality assur-
ance, and modeling reliabil-
ity continue to slow progress.
The lack of integrated pro-
gram management, rather
than lack of funds, appears
Jor the moment at least to be
the ““Achilles’ heel’” of Chi-

na’s Sp(l("f’ pr()gm'm.

gent of scientific and technical per-
sonnel. The workforce officially
stood at 12,000 administrators, advi-
sors, scientists, technicians, and pro-
ducton personnel in 1981, and is
expected to double by the end of this
decade. China presently has thou-
sands of students in aerospace disci-
plines in a number of West Euro-
pean, Japanese, and US universities.
Much of the growth in staft undoubt-
edly will be assigned to key military
space programs.

In short, the PRC’s present and
probable future acrospace capability
vis-a-vis the other five countries in-
volved in the so-calded space race (the
US, USSR, France, Japan, and India)
shows that China occupies a strong
competitive position. Assuming that
its current level of commitment is
maintained, China could attain a low
carth orbit lift capability by the end
of the decade, nearly comparable to
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CHINA’S SPACECRAFT

Launch Designations Configuration
Time (GMT)/date Inter- Weight (Dimensions in  Perigee Apogee Inclination
Attempt carrier system PRC USA national (Kg) meters) (Kms) (Kms) (Degrees)
1 -/68/- — — —_ - — — — —
2 1330/24 Apr 70 Mao 1 4382 1970-34A 173 Multifaced 439 [434%] 2,384 [2,267*] 68.4
(Dong Fang Hong) (SKW-1) spheroid (1)
CZ-1/CSL-1! 4392 1970-348B — Cylindrical 441 [422°] 2,386 [1,785"] 68.4
Fragment 4400 1470-34C — 423 2,076 68.5
3 1300/3 Mar 71 Mao 2 5007 1971-18A 221 Multifaced 268 [165] 1,830 [1,127] 69.9
(SKW-2) spheroid (1)
CZ-1/CSL-1 5041 1971-18B [218] Cylindrical 265 1,825 69.9
4 1330/26 Jul 75 Mao 3 8053  1975-70A @ 1,200 Cylindrical 186 (155 464 [380] 69
(2.5L X 1.7D)
FB-1/CSL-2? 8054  1975-708B Cylindrical 184 453 [361) 69
5 0330/26 Nov 75 Mao 4 8452 1975-111A @ 1,200 Spheroid 173 [175] 483 [399] 63°
FB-1/CSL-2 8453 1975-111B
Largest fragment 8454 1975-111C Cylindrical 177 466 63
Fragment 8455 1975-111D
Fragment 8456 1975-111E
Fragment 8457 1975-111F
6 0925/16 Dec 75 Mao 5 8488  1975-119A @ 1,200 Cylindrical 185 [155) 387 [380] 69 [68.9)
(2.5L X 1.7D)
FB-1/CSL-2 8491 1975-1198 Cylindrical 185 380 69
7 1140/30 Aug 76 Mao 6 9394 1976-87A 250-2704 Spheroid? 195 2,145 69.16 [69.2]
FB-1/CSL-2 9395 1976-87B Cylindrical 190°% 2,150 69.17
8 0435/7 Dec 76 Mao 7 9587  1976-117A @ 2,200 Tapered 172 479 59.45
FB-1/CSL-2 9596 1976-1178B Cylindrical 169 481 59.45
Module 9597  1976-117C ¢ Spheroid — — —
9 -/26 Jan 78 Mao 8 10611 1978-011A @ 2,400 Tapered 161 479 57.03
FB-1/CSL-2 10612  1978-011B Cylindrical — — 59.5
10 /29-31 Jul 79 - — — - Tapered - — —
1 -/19 Sep 81 PRC 9A [9] 12842 1981-093A — Tapered
PRC 9B [10] 12843  1981-0938 — Tapered
FB-1/CSL-2 [improved]” 12844 1981-093C 2,650-2,900 Cylindrical 240 1,600 59.5
PRC 9C [11] 12845  1981-093D Tapered
Fragment 12847  1981-093F —
Fragment 12884  1981-093G —
Fragment 12885 1981-093H —_
Fragment 12890  1981-093) —
Fragment 12958  1981-093K —
12 -/9 Sep 82 PRC 12 13521 1982-90A @ 3,000 Tapered 194 390 63
FB-1/CSL-2 [improved] 13540  1982-90B Cylindrical
Fragment 13557 1982-90C
13 -/19 Aug 83 PRC 13 14288  1983-086A @ 3,000 Tapered 160 266 63.3
FB-1/CSL-2 [improved] 14289  1983-0868B Cylindrical
FB-1/CSL-2 [improved] 14290  1983-086C
14293 1983-086D
14294  1983-086E
14296  1983-086F
14 -/29 Jan 84 PRC 14 14670  1984-008A @ 900 [gto] Tapered 287 [359] 468 [6,479] 31.0 [36]
CZ-3/CSL-3 14671 1984-0088 Cylindrical 283 471 31.0
14672 1984-008C 343 384 31.0
15 1920/8 April 84 PRC 15 14899  1984-035A 902 [gto] Tapered 35,786 35,790 0.6
CZ-3, CSL-3 14900  1984-035B @ 420 [gso] Cylindrical 439 35,501 3

Note: Data in [ ] reflects divergent foreign sources. “indicates Perigee & Apogee parameters as of December 31, 1983,
' The CZ-1/CSL-1 s a three stage version of the CSS-3 1CBM, reportedly capable of lifting 250-300kg into a circular 1000km LEO. In Comparison, the Soviet B-1 Cosmos launch vehic le, whose first
stage is a 5S-4/Sandal, has been regularly used to launch Cosmos satellites weighing 400-450kg.
1FB-1/CSL-2, a modified CS5-4 ICBM, according to PRC sources, is capable of lifting up to 2,200kg into LEO. It should be noted that a variety of payload weights have been reported for Mao 3-8
launches ranging from 2,700-4,500kg, with Western evaluations of 3,500kg predominant; the FB-1 s assembled at a factory in Shanghai and shipped by rail to the Jiuguan Space Center near Shuang-
chengzi where the spacecraft and shroud are fitted.
YAt a 63 degree orbit inclination, the spacecraft had extended time over PRC territory just above Lopnor and Gobi Deserts allowing for the reentry module to land on flat terrain; also provides good
coverage of the USSR land mass.
*Figure based upon orbital parameters,
*Data based upon 3,600 radar and optical observations; orbit at 51 epochs from October 16, 1976 through February 4, 1978; height band of 200-230km; eccentricity was 0.129.
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LAUNCH STATISTICS

Period Estimated life  Decayed
(Minutes) (Yr/Mo/Day) (Date) Remarks
— - - Unconfirmed reports allege a satellite launch attempt occured during 1968 using an experimental booster launched
from Shuangchengzi; payload and partially expended rocket impacted somewhere in the Himalayas.
114 [112.7] 100/-/- - Broadcast music to “Dong Fang Hong" [The East is Red], a Chinese song paying tribute to then Chairman Mao Zedong,
transmitted on frequency of 20.002MHz until June 1970; also announced the time as it passed over various parts of the
114 [107.3] — world; became the heaviest initial payload orbited by any country to date.
110 23 Mar 83
106.2 5-6/-/- 17 Jun 79 Two telemetry systems; short term 20.002MHz; long term 19.996MHz; transmitted on 20.002MHz for 12 days when
batteries failed; remained joined to carrier until March 11, 1971; powered by solar cells; TV camera made observations
106.1 16 Feb 76 of meteorological features above Asia; data received by APT stations and sess; was only 10-day mission.®
91 -/1/20 14 Sep 75 Transmitted on 19.996MHz%; good definition TV camera for photo-reconnaissance and meteorological observations;
prototype vehicle for Mao 4 and 5; intentionally reentered the atmosphere September 14 over the Pacific Ocean; decay
90.8 [89.9] 25 Aug 75 point near 525, 136E; Xinhua claims was “preparedness against war.”
91 -f1/- 29 Dec 75  First generation operational photo-reconnaissance satellite; six pieces went into orbit; equipped with high resolution
22 Dec 75  camera system; after six days of orbital life a data film capsule was successfully ejected and recovered on December 2;
91 29 Nov 75  mission believed to have monitored USSR military activities along portions of the Sino-Soviet border.®
28 Nov 75
28 Nov 75
28 Nov 75
90.2 (89.9] -1/10 27 Jan 76 Large satellite identical to Mao 3; equipped with good resolution TV camera for photo-reconnaissance and meteoro-
logical operations; different orbital plane suggests no recovery operations planned; equipped with 3-axis stabilized
90.2 [89.4] 10 Jan 76 solar cells and on-board computers; was 10 day mission.®
108.7 [108.8] 5-6/-/- 25 Nov 78 Transmitted on frequency 20.002MHz; reportedly a small experimental space vehicle equipped with one TV camera
108.7 4 Feb 78 and powered by solar cells; believed similar to Mao 2 and perhaps its replacement; also reported as the PRC's first elec-
tronic ‘ferret’,
91 -/1/- 2)an 77" Large satellite, reportedly a 2-ton vehicle, with a heavy recoverable module weighing two-thirds of the total payload;
91 29 Dec 76 possibly a manned spacecraft prototype; photo-reconnaissance mission oriented; 2-day coverage accomplished some
89 9 Dec 76 photography of specific USSR and US targets by a new very-high resolution camera system for the comparison of test
photos of similar PRC installations; an unqualified success.
90.9 -{-/15 7 Feb 78 The 2,400kg photo-reconnaissance satellite was successfully recovered on February 7 after a five-day mission,
6 Feb 78
o e — PRC satellite launch attempt failed in late July 1979, according to a 1527 GMT Tass report of August 1; contained 2 ex-
perimental units, solar cells and actuators.
26 Sep 81 Three space physics experimental satellites were accurately placed into separate and independent orbits; systems
6 Oct 81 functioned normally; mission shows the PRC has masted the single rocket-multiple satellite launching technique.
103 -/6/- 22 Nov 81
17 Aug 82
25 Nov 81
22 May 82
20 May 82
20 Oct 81
16 Nov 81
90.2 -/-/15 21 Sep B2 Scientific test satellite; precursor to the 1984 launch of the CZ-3/CSL-3.""
9 Sep 82
11 Sep 82
88.8 -/6/- Announced as another successful launch of a space science satellite which “entered orbit accurately, and all meters
30 Aug 83 and instruments functioned normally. Satellite returned to earth August 24, as scheduled.”
20 Aug 83
20 Aug 83
21 Aug 83
20 Aug 83
92.1 -/6/- — Launched into a highly elliptical orbit; spacecraft was initially placed into a low-altitude parking orbit before being
92.1 — boosted to a higher trajectory.'; first successful launch of China’s CZ-3 space transportation system from China’s new
91.8 30 Jan 84 spaceport at Chonggqing, Sichuan Province.
1,436.2 indefinite — Experimental communications satellite placed into geostationary orbit across the equator at 125 degrees east
830.2 indefinite — longitude; propelled by a “'new type of three-stage rocket,” this was the second satellite launched from China’s new

space port at Chongqing.

“FB-1 booster engines extension and increased expansion ratio would improve performance by 2,000kg to 900km retrograde or about 2,900kg to LEO,

? Improved FB-1, perhaps with elongated nozzles, improved expansion ratio and/or small power buss, with a 15-20 percent improved LEO lift capability.

" PLA military authorities commanded all phases of the launch, orbit, and recovery operations (if any).

* These frequencies are regularly used by Soviet Cosmos and manned space vehicles because they permit long range communications,

1 Atmosphere decay rates before and after capsule ejection on December 9, strongly suggests a large portion of the initial payload was deorbited lending credence to the manned spacecraft flight

equipment theory.

" The €Z-3/CSL-3 15 a three stage version of the FB-1 launch system; third stage engines used cryogenic fuel. Reportedly capable of lifting between 5,000 and 8,000kg into LEQ; definitely a manned
spacecraft launch vehicle. Launch weight including payload is approximately 215 tons,

11 The orbit achieved by this satellite was far 1oo low 10 allow insertion of the spacecrafi later into geosynchronous orbit [gso], though the mission probably was related to the development of China’s
communications spacecraft program

SOURCE: Hahn Associates International, July 1984,
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ESTIMATES OF CHINA’S FUTURE UNMANNED
SATELLITE LAUNCH SCHEDULE, 1984-87

Orbital
Year Designation/type Weight parameters Instrumentation Comments
1984 PRC 16/ @ 650 kg 900 km polar; Two channel very high resolu- Stabilization accuracy plus or minus 17 in 3
Meteorological’ inclination 99°; tion radiometer [VHRR] 4 km- axis, zero momentum system; life expectancy
sun synchronous visible and infrared bands; 30 about six months; instrument mockup ob-
kg; 65 watts; one solar moni- served at Huayin Machinery Factory, Shang-
tor; 1,400 2x2 cm solar cells; 3 hai; if successful, the PRC will become the
panels, absorption area 6 third nation, after the USSR and US, to
sqm; 250 watts; attitude con- launch a meteorological satellite into geo-
trol; two scanners; 0.006/sec synchronous orbit,
jitter; 2 APT transmitters; two
channel mag-tape analog
recorder.
PRC 17/ @ 650 kg 70" E C-band FSS communications Stabilization accuracy plus or minus 1°in 3
STwW-2 [T-2]2 Stationary package; two channel radi- axis, zero momentum system; could be a
Experimental ComSat ometer for high resolution- further development of Mao 3, and use same
visible infrared bands frequencies during 10-day mission; tested
on-board computers, horizon scanner and
video recording systems,
1985 PRC 18/ — @ 155 x 380 km — Similar 1o US Tiros-N or NOAA-6 systems.
Earth resources
PRC 19/ — Geosynchronous - A PRC-1 operational communications satel-
Hybrid-ComSat and lite system.
TV Broadcast
1986 PRC 20/ — Polar orbit; — If successfully launched, the PRC will become
Meteorological inclination 99° the fourth entity, after the US, ESA, and
USSR, to have an operational meteorological
satellite system.
PRC 21/ - Geosynchronous — A PRC-2 operational communications satel-
Communications lite system.
1987 PRC 22 or 23/— = Geosynchronous — The direct broadcast satellite may be pur-

Communications

chased either in the US or France, and be
launched by the US Space Shuttle, French
Ariane, or US McDonnell Douglas Delta
boosters.

NOTE: China's oniginal launch schedule was materially cut back in May 1981; hence, some of the above launch schedules could be delayed

' The first launch of the three-stage CZ-3/CSL-3 booster occurred in January 1984; this 3.3 meter diameter, 3-stage booster undoubtedly will be scheduled for launching most follow-on

MISsIONs

2 Registered with 11U STW-1/2 refers 1o the “Shivan Tongxun Weixing 1/2." Chant prepared by Bradley Hahn

that of the Space Shuttle.

Ren Xinmin, president of the Chi-
nese Academy of Space ‘Technology,
said in a recent visit to Japan, “we
also are actively conducting research
on launching of “Skylabs’. ... The
development of space tlight projects
cannot be divorced from the indus-
trial base as a whole.”” He obviously
viewed spacecraft production and
launch vehicles as being prime stim-
uli of basic industrial progress.

According to comments by William
Perry, undersecretary of Defense
during the Carter administration, the
PRC appears to have “launched an
all out effort to advance its technol-
ogy.” The US has pledged to cooper-
ate. While visiting Beijing in May
1983, Commerce Secretary Malcolm
Baldrige announced, “China can ex-
pect to obtain higher levels of US
technology more quickly under new
orders from President Reagan.™
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During Premier Zhao Zivang's visit
to the United States, he and Presi-
dent Reagan signed on January 12,
1984, two bilateral cooperation
agreements in science and technol-
ogy that will open new areas for in-
dustrial

and technological

cooperation,

Advances in stationary orbiting

A major focus of Chinese interest
continues to be geosynchronous
earth satellites. Significantly, the
equatorial orbit achieved by China's
first geostationary communications
satellite in April lies at 125 degrees
east longitude, or over the East China
Sea and the island of Taiwan. A
broadcast satellite development
project has also been underway for
some time now. China plans to buy
two direct broadcast satellites with a
lifespan of seven years from the US

or West Germany. These would be

launched by 1986 or 1987, Together
with the related technology they ex-
pect to acquire, the Chinese will at-
tempt to build their own second gen-
eration direct broadcast satellite
system.

Recent reports indicate that as
many as six more unmanned satellites
are scheduled to be launched during
the next three or four years. Current
satellite hardware programs for un-
manned and manned space vehicles
appear 1o include receiving and pro-
cessing terminals, research, develop-
ment, fabrication, and the testing of
spacecraft technology. The latter
would include thermal control, elec-
tric power, propulsion, communica-
tion subsystems, radio engineering,
spectral channel application, the-
matic mapping, high resolution radi-
ometer sounders, and fine resolution
nstruments.

The greatest effort in the field of
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electronics seems to be centered on
lasers, radar, mfrared, radio, semi-
conductors, and computers. China is
only gradually making the move [rom
transistors to chip technology. The
current PRC goal appears to focus
upon the 64K chip popular in the US
in the early 1980s.

The next series of Chinese space
shots will probably include basic
communications, direct broadcast,
weather, earth resources, navigation,
space astronomy, and ocean surveil-
lance satellites, followed by a manned
space laboratory and controlled orbit
military space ships. Most Western
space scientists believe that based
llll(]ll i[h |)llh[ pl‘[)gl‘t'\.\. current coms-
mitment ol resources, and antici-
pated rate of technological advance-
ment, China should be able to
achieve all of these goals by 1990.

s

China’s “‘star wars’
development program

Comments by US Defense Secre-
tary Caspar Weinberger and others
about the possibility of fighting wars
in space have obviously created
apprehension and insecurity in Bei-
jing, and increased the desire to
“keep up with the Joneses.”” Partly as
a result of the fear of falling behind,
the Chinese are rapidly pursuing the
US and Soviet lead in developing nu-
clear and laser weapons platforms in
space. In particular, China has been
closely following US work in chemical
high energy laser technology, as well
as pulsed pump, electron beam
pump, chemical, excimer, rare gas
halide, and nuclear explosive-driven
orbital lasers. The fhirst generation of
PRC testing and development has
centered on scaled-down chemical la-
sers. The next step will be 1o place
such 1nstruments in orbit, even
though their intercept accuracy is
still imited to a narrow tolerance.

The Chinese also appreciate that
space technology intersects a host of
related defense technologies, par-
ticularly communications and sur-
veillance. Other related priorities in-
clude anti-
submarine warfare, and antisatellite

missile guidance,
weaponry. It is perhaps only a matter
of a few years before Chinese-
manned military space platforms be-
come a reality.

Antimissile lasers

There is some unothcial evidence
that the PRC hierarchy believes that a
space-based defense capability prom-
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ises the best immunity against a nu-
clear first-strike by a hostile power.
They may also recognize that such a
capability by other major powers will
simply extend the arms race deeper
into space.

The realization that “directed en-
ergy’’ laser weapons may make 1CBMs
obsolete by the end of the century is

probably behind the decision to ac-
celerate research and development in
this field. Since space is the first line
of defense against any strategic mis-
sile exchange, the Chinese would nat-
urally view this field as the easiest and
least expensive means to overcome
Soviet preponderance in conven-
tional weaponry.

Using its present technological and
industrial base, the PRC could pro-
duce within several years a one- or
two-man space interceptor fitted
with conventional antimissile arma-
ments. The infrastructure is already
there: a sufhciently powerful launch
vehicle, spacecraflt environmental
systems, attitude control devices,
landing facilities, infrared solid fuel
missile-guided rocketry, space foods,
and a space-to-ground long-range
communications network. Such a
space interceptor would significantly
improve China's international strate-
gic posture vis-a-vis the US and USSR.
It would also reduce internal pres-
sures 1o amass nuclear weapons on a
scale

similar to the other

Slll)(‘l |)( YWETS.

The “layered” defense concept

Perhaps the Chinese view the new

“high frontier” in much the same
way as do the Soviet and American
military strategists, who regard space
as just another defense perimeter re-
quiring a “layered” or defense-in-
depth capability. It is this kind of
thinking that has led strategists to
advocate manned or unmanned ma-
neuverable platforms capable of at-
tacking missiles soon after liftoff; a
network of LEO satellites deploying
barrages of heat-seeking conven-
tional warhead missiles on signal to
intercept and destroy incoming mis-
siles about to reenter the atmo-
sphere; and ground-oriented ABM
defensive installations strategically
placed so as to protect missile silos
and key facilities.

The former Minister of National
Defense and CCP Central Committee
member, Su Yu, stated on the 50th
anniversary of the PLA’s founding
that “"We have decided to constantly
improve our weapons and equipment
and through our own efforts, to pos-
sess the same weaponry that our ene-
mies have, indeed invent new weap-
Concentration on the
advantage of being able to fight a
“space war” might be a major factor
advancing the PRC toward being a
full-fledged superpower before the

ons."’

end of the century. In sum, it is possi-
ble that China intends to utilize its
current and luture space projects in
a manner that will provide both mili-
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tary and political advantages in a
number ol developing international
situations. Therefore, the 21st cen-
tury may find the US confronted not
only by a serious Soviet space warfare
capability, but a significant Chinese

one as well.

The political implications

According to the view from Bei-
Jing, the political and military reali-
ties of the Soviet space threat and the
US space exploration effort have
placed China in a serious national
security predicament.

From the Soviet side the Chinese
s¢e d l’(‘l('[ll](',\.\ I)I(ngilll] of Nl).l(t‘ eX-
ploration for military purposes. For
more than a decade the Soviets have
had a working nonnuclear low alti-
tude antisatellite orbital interceptor

with an explosive warhead. Four
years ago it was learned that the Sovi-
ets were probably constructing an
atomic particle accelerator at a new
Russian installation at a missile range
close to the Sino-Soviet border. The
USSR is also working on multishot
high energy laser weapons, and could
deploy some type of orbital laser sys-
tem about mid-decade.

Soviet
“Kosmolyot™ Space Shuttle has been

In addition, the

under development for five vears. It
is much smaller than the US shuttle,
but both the Kosmolyot orbiter and
booster rocket are piloted and
reflyable (an option the US rejected
due to its high cost).

The Chinese likewise see a strong
American drive to gain preeminence
in space, though in recent years the

US has cut back its space efforts. It is
believed in Beijing that this might
give the Soviet Union an opportunity
to achieve dominance. In part to ce-
ment closer ties between the Chinese
space programs and NASA, a Chinese
astronaut is expected to participate
in a future US Space Shuttle mission
as a payload specialist.

In short, while the long-run goal of
China’s acrospace program is to ad-
vance agricultural and industrial
modernization, national defense will
for the foreseeable future absorb the
lion’s share of China’s aerospace
budget. ¥

Bradley Hahn is divector of the Titus-
ville, Florida, consulting firm, Hahn
Associates International.
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China’s Emerging Navy

Its technical prowess is growing as it moves further offshore

mce 1970, one of the most
dramatic changes in China's
military has been the ascen-
dency of the navy. Once a
small coastal defense force whose
main task was to protect fishing fleets
and defend against Chinese National-
ist coastal raids, the PRC navy now
possesses a limited  blue-water ca-
pability and is thought to be the
world’s third largest navy. During the
past decade it has become China’s
glamour service, playing host to
many foreign military and civilian
delegations. Even former President
Jimmy Carter made a point of visiting
Shanghai’s naval facilities, and many
Furopean and third world officials
have also participated in this now
familiar ritual. Many left impressed
by what they saw. Chinese leaders
also are often photographed aboard
ship surrounded by sailors whose
uniforms bear a strong resemblance
to those of Wesiern navies.
But a better indicator of the navy's
increased importance has been its

sustained growth, both in terms of

number of personnel and ships. For
1970, the
navy's conventional submarine force

example, since about

has tripled from 35 1o 100 vessels;
missile craft have increased tenfold
[rom 20 ships to more than 200; over
35 guided missile destroyers and [rig-
ates have been commissioned; at least
one 12-10-16 tube nuclear-powered
missile submarine (SSBN) and two nu-
clear-powered attack submarines
(SSN) have been placed in service;
various auxiliary vessels including
long-range replenishment ships have
been constructed; and manpower has
doubled.

As another measure ol its
progress, an 18-ship Chinese navy
task force sailed to the vicinity of the
Fiji Islands in May 1980, where it
supported two 1CBM test launches
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Bruce Swanson

from western China. Two years later,
China’s navy alerted the world to its
growing power with an apparently
flawless firing of an underwater sub-
marine-launched ballistic missile.
Lately, the navy has been upgrad-
ing its academies and recruiting
trained personnel. Since 1980, naval
schools have added courses in opera-
tional research and military science

and technology. In the spring of

1982, the PRC navy held its first
scientific symposium and numerous
p'.l[)('l“\ were pr(',‘\('“l(’(l \\h()\l' [‘i])‘[(""
ranged from natural science and
mathematics to statistics.

There have been other significant
changes that have moved the navy far
beyond Mao Zedong's original con-
cept of an egalitarian, peasant-run
coastal defense force. Now only com-
missioned naval academy graduates
can become officers, and all ship cap-
tains must pass ceriain tests. Those
who fail twice are reportedly being
demoted.

Chinese naval congresses, which
are conducted annually, no longer
resemble past events where politics
and ideology dominated the discus-
sions. Now technology preoccupies
the meetings. During a recent con-
gress even old-time military hero
Marshal Ye Jianying advised the navy
to “make vigorous efforts to catch up
with the advanced world standard.”

Beijing’s changing
military strategy

China’s naval awakening occurred
because of a confluence of factors
that directed the country away from
its traditional continentalist philosao-

Bruce Swanson is a retired US Nauvy
officer, and the author of a book on
Chinese maritime history, The Eighth
Voyage of the Dragon, published by the
Naval Institute Press in 1982

phy to one that is increasingly mari-
time oriented. In brief, a few of these
factors include:

A major geo-political reorientation
One reason for China's shift toward a
maritime doctrine was its decision in
the ecarly 1970s 1o increase its trade
and political ties to the West. China
has used the new relationships effec-
tively, keeping its adversary, the
USSR, olf-balunce. Of equal impor-
tance was the transition of power in
the 1970s after the passing of Mao.
The new leadership has emphasized
modernization and economics over
ideology. Moreover, it has discarded
the philosophy of total self-reliance,
and removed the stigma associated
with being an “expert” rather than
“red'.

Changing economic objectives One
of the most important factors that
has moved the navy into the fore-
front of China's national defense
plans is the emphasis on coastal and
offshore economic development. In
the early 1970s, the Chinese leader-
ship began to modify the nation’s
Soviet-style planned economy, re-
placing it with a more trade-oriented
system. Once in motion, it was obvi-
ous that a stronger navy would be
needed to defend and protect Chi-
nese interests beyond China’s imme-
diate coastal zones.

Topping the list ol new economic
improvements has been the effort 1o
maodernize China’s port and shipping
infrastructure. At the outset, it was
clear that more merchant ships and
efhicient ports would be needed if the
industrialized coastal regions were to
take oft economically. The results
have been spectacular—the decade
of the 1970s saw China purchase or
build nearly 10 milhon dead-weight
tons o merchant ships. Moreover,
every major port gained new capabil-
ities, from container loading systems
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to petroleum-handling facilities.

As a follow-up action to the coastal
facelift, Beijing decided 1o open the
now-familiar special economic zones
at various coastal sites. It also moved
rapidly to develop potential offshore
oil and gas reserves. In recent years
numerous wells have been sunk as
China and its many foreign partners
have drilled for petroleum in the
Gull of Bohai, the East China Sea,
and the South China Sea.

Recently, coastal aquatic food pro-
duction has received major emphasis,
and the Chinese have completed
nearly one-half of a six-year survey of
the coastal zones. They have also
modernized many of their fishing
fleets and are beginning o hsh at
greater distances from the shore.

Another spur to increased mari-
time acuvities has been the Law of
the Sea Treaty. Beijing has never
stated its claims under the treaty,
which has yet to be completely rati-
fied, but it seems a sure bet that the
Chinese leadership intends to exer-
cise economic control out to 200
nautical miles.

If it chooses to make such claims
official, the Chinese will come into
conflict with other Asian states. In
the South China Sea, for example,
this has already occurred, owing to
China’s claim to some 160 islands,
reefs, and islets also claimed by the
Philippines and Vietnam, among
other countries.

Military-strategic considerations
Despite some recent thawing in
Sino=Soviet relations, the two coun-
tries remain far apart on several key
issues. Although China has tempo-
rarily deleted “hegemony™ from its
rhetoric, it still has three basic com-
plaints vis-a-vis the Soviet Union.
They are directed at the massive de-
ployment of Soviet forces along their
common border, the Soviet occupa-
tion ol Afghanistan, and the station-
ing of Soviet naval units in Vietnam.

The latter activity includes the per-
manent assigniment of a Soviet naval
squadron at Cam Ranh Bay, and TU-
95/Bear-D reconnaissance and TU-
142 /Bear-F ASW aircralt at Danang.
The aircralt conduct frequent sur-
veillanee flights along China’s coast,
while the Soviet ships carry out simi-
lar operations in the seas adjacent 1o
Chinese naval bases. The Russians
are also modernizing the Vietnamese
navy. Recently, the USSR has given
Hanoi four Petya Is, one ex-Barnegat
frigate (now fitted with SS8-N-2 /Styx
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missiles), one Admirable class cor-
vette, four SOI PCs, a Shershen
Class PTE, and eight OSA 11 Class
PTGs.

Increased government support Chi-
nese Delfense Minister Zhang
Aiping’s strong support is perhaps
the single most important factor pro-
pelling the PRC navy to high-level
“visibility.” Before being named to
the postin 1982, General Zhang held
the key position of chairman of the
important National Defense Scien-
tific and Technological Commission
(NDSTC). In that capacity he directed
the successful development of Chi-
na’s nuclear-powered missile subma-
rine. Moreover, it was at Zhang's urg-
ing that Deng Xiaoping authorized
funds to develop the computer tech-
nology needed to test the submarine-
launched missile.

Zhang’s interest in naval affairs
stems from his early association with
the navy in the 1950s. Although a
Long Marcher (and now 73 vears
old), he was a principal organizer of
the East Sea Fleet in 1949, More
significantly, he planned and  di-
rected the PLA's first combined air-
land-sea operation in 1955—the as-
sault  and  capture of  the
Nationalist-held Dachen Islands.

The navy also boasts another im-
portant figure as its “‘chief of naval
operations.” In October 1982, then-
General Liv Huaqging assumed con-
trol of the navy alter having served as
the assistant chief of staft of the Peo-
ple’s Liberation Army between 1979
and 1982, Liu, like Zhang, also
served in the navy during the 1950s.
He was purged in the Cultural Revo-
lution and did not reappear until
1975, when he was identified as vice
chairman of the NDSTC, a position
that made him a kev assistant to
Zhang Aiping. In this capacity, Liu
likely played a critical role in support-
ing the navy’s modernization plans,
including its submarine missile and
nuclear propulsion programs.

Organizational structure

China’s navy is one branch of the
People’s Liberation Army (PLA), and
is divided into three fleets: North Sea
(Beiyang), Fast Sea (Dongyvang), and
the South Sea (Nanyang). The fleet
Iu".l(lqu‘.n'lcl s are located at )ingd;ln,
Ningbo, and Zhanjiang, respectively.
Naval Headquarters is located in Bei-

jing, and includes standard depart-

ments for logistics, operations, re-
scarch and technology, training,

personnel, and intelligence. There
are, of course, parallel political de-
partments and committees. A
Schools Commuand also exists with
various “officer”™ and “enlisted”
training sites in Dalian, Qingdao,
Shanghai, Guangzhou, and Nanjing.
Naval ranks reportedly will be re-
stored in 1985

The navy remains a service arm of
the PLA and its commander reports
to the PLA General Staft Depart-
ment. Naval ship construction and
some research, development, testing,
and evaluation activities are now han-
dled by the China State Shipbuilding
Corporation. Naval Headquarters
has a commercial representative, Ma-
dame Wang Lurong, who heads the
navy's Equipment and Technology
Department.

Like the army itself, the navy has
main forces composed of frig-
ate/destroyers and missile craft.
These forces can operate at fairly
long distances from the coast and
probably take their orders from Na-
val Headquarters. The numerous pa-
trol craft and conventional torpedo
boats have only limited at-sea ca-
pability, and patrol coastal zones. In
time of war, they take their orders
from the respective military region
commander having local coastal de-
fense responsibility. Submarines are
in a special category, and are likely
viewed as a strategic force.

China’s naval doctrine

As the Chinese navy has moved
further offshore, its technological
prowess has been raised consider-
ably. For example, there have been
several major sorties by Chinese na-
val squadrons into the South China
Sea and Philippine Sea in recent
years. During these operations, ships
refueled in alongside maneuvers and
helicopter operations were carried
Oul.

These activities rellect a keener
appreciation of sea power by the PLA
high command and have served no-
tice on the USSR that any Soviet inva-
sion against China could be an ex-
pensive endeavor from a naval
standpoint. The PRC is believed 1o
havessix nuclear-powered missile sub-
marines under construction and,
when all are commissioned by the
end of the decade, the Chinese will be
able to deploy 84 200-kiloton nuclear
missiles at sea.

Other sources report that the Chi-
nese are planning to build up to five
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20,000 ton aircraft carriers. Each
may carry as many as 25 helicopters
or 12 vertical/short takeoft and land-
ing (VSTOL) aircraft. At present,
China has no VSTOL aircraft and
would either have to buy such planes
abroad or build their own. Chinese
navy planners are also examining the
possibility of building a new class of
missile destroyers with better endur-
ance capability than the short-range
Luda class.

Much of this naval activity is keyed
to Chinese wartume contingency
planning. There are five conven-
tional wartime scenarios involving
the navy. Three deal with limited So-
viet invasions of Xinjiang, the Bei-
Jjing=Tianjin corridors, or northeast
China. In the latter two scenarios
Chinese strategists would expect am-
phibious landings by Soviet naval in-
fantry on the Bohai Gulf coast or
Liaodong Peninsula. Chinese plan-
ners further believe that China’s mis-
sile submarine force will help deter
the USSR from any adventures in
Xinjiang.

The fourth scenario is centered on
China’s southern flank, and attempts

to cope with the growing presence of

the Soviet navy in the South China
Sea, and particularly the increased
air and naval activity from Soviet
bases now established in Vietnam.
The PRC navy has substantially
added to its South Sea Fleet as well as
improving its shore-based support fa-
cilities on Hainan Island.

The last scenario involves Taiwan.
Both the PRC and Taiwan undoubt-
edly have contingency plans. The cost
of any confrontation, however,
would be prohibitively expensive po-
litically as well as in terms of man-
power and equipment.

The navy’s deficiencies and needs

Despite its achievements and grow-
ing importance, China’s navy re-
mains severely constrained by dated
technology. Some of its deficiencies
are readily identifiable.

Outmoded electronic systems Over
the past several years the Chinese
have permitted a number of Western
technical experts a closer look at
their ships. Some have been critical
of what they found. For example,
China's OSA missile craft lack
modern fire control radar. Most
carry several-decades-old systems in-
troduced by the Soviets in the 1950s,
such as Pot Head surface search
radar. Only a few have newer
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Drum Tilt fire control radar.

China’s most modern destroyer,
the Luda, also carries vintage radar,
including types similar to the old So-
viet Knife Rest and Wasp Head. The
fire control radar is similar to the
Soviet Square Tie while the naviga-
tion radar, a Neptune, dates back to
World War I1. The Luda also lacks a
combat information center (CIC), al-
though there are plans to create the
necessary space during overhauls.

The new class of Chinese Jianghu
frigates possess radar similar to the
older Soviet Top Bow and Post Lamp
systems. Like the Luda, the Jianghu
also lacks a CIC.

Sonar information is lacking, but it
is suspected that most are obsolete
and incapable of acquiring and hold-
ing targets in deep sea operations.

“Antique” weaponry China’s major
combat vessels generally lack modern
ASW capability. The ASW rocket sys-
tems include the old, short-range
RBU-1200 and RBU-1800 systems.
Both the Jianghu and Luda appar-
ently possess modern 12-barrel RBU-
2500A or RBU-6000 long-range
rocket launchers. But some gun ar-
mament systems aboard Jianghu and
Luda vessels are inethcient, and the
100 mm mounts are manual loaders.
The 130 mm dual purpose guns on
the Ludas are estimated to fire 15
rounds per minute. The surface-to-
surface missile (SSM) systems aboard
these ships also have no apparent
reload capability. All SSMs are of the
Styx type and are based on outdated
Soviet designs. The Chinese are anx-
ious to acquire a more modern SSM
system as well as better guns.

Torpedo systems aboard the older
Romeo submarines are “antiques”
and lack effective speed and range
against fast ships. Loading of torpe-
does is a time-consuming process and
those destined for the aft tubes can
only be loaded forward and then
hauled manually through the boat.

For over a decade, the Chinese
have been trving to produce a reli-
able surface-to-air missile (SAM) sys-
tem. Several have been seen aboard
two classes of warships, but there are
reports the Chinese SAMs still have
serious fire control problems.

Conventional propulsion Not much
is known about the navy’s conven-
tional propulsion systems, except
that most of the PLA’s smaller war-
ships have diesel engines. The Luda
destroyers probably have steam tur-
bines, and the Jianghu frigates may

be equipped with either combined
diesel or gas (CODOG) or combined
diesel and gas (CODAG) gas turbines.
The Romeo class submarines are die-
sel-electric.

The Chinese nuclear propulsion
program has had major problems
over the years, and only recently has
some degree of reliability been
achieved. The problems could in-
crease as the Chinese strive to reach
serial production.

Naval aviation The Chinese naval
aviation arm is not equipped to carry
out extended sea missions. Rather, it
is designed to protect ports and other
coastal facilities from air attack. It
lacks the ability to carry out maritime
patrol or antisubmarine wartare op-
erations, and this remains a major
weakness. The only aircraft in the
Chinese inventory that has long-
range strike and surveillance capabil-
ity is the B-6 (the Chinese version of
the Soviet TU-16 Badger). There are
indications that the B-6 also has en-
gine problems, and is not reliable on
long sea sorties.

Mine warfare China’s coast is vul-
nerable to mining but its mine sweep-
ers are badly out of date and cannot
perform effective sweeping opera-
tions. The entire fleet will have to
undergo considerable modern-
ization if the Chinese navy expects
to keep the coastal sea lanes open
in wartime.

Lessons learned

China’s naval modernization pro-
gram offers considerable opportuni-
ties to firms that deal in naval sys-
tems. Defense Minister Zhang has
warned of declining military budgets,
but the navy is expected to continue
its steady growth in the 1980s. And
even though serious technical prob-
lems exist, a consensus seems to have
been reached in Beijing that calls for
even bolder maritime policies in the
[uture.

Companies should exercise cau-
tion, however. China has been trying
to build a modern navy for over a
century, and it has a poor record of
carrying out its naval modernization
plans. In the late 19th century, China
bought the latest warships from
abroad, but failed to develop a sup-
porting infrastructure. As a result, its
navy was hopelessly outclassed by an
inferior fleet in the 1894 Sino—Japa-
nese War.

The disastrous naval defeat set the
Chinese navy on a perilous course. It
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attempted time and again to modern-
ize with the help of various Western
navies and naval manufacturers. But
each effort failed for a variety of
reasons, and the lessons have not
been forgotten by the current Chi-
nese leadership. Some of the lessons
of the past:

P Feigning the promise of large pur-
chases In the past the Chinese tended
to keep negotiations alive for months
or years by holding out the promise
of large, lucrative contracts. A good
example involved attempts by the
Bethlehem Steel Company to sell
warships to China at the turn of the
century. Initially, the contract called
for the sale of a substantial number
of warships, but when it became
evident that the naval budget
was not adequate to close the sale,
the Chinese proposed to increase
their requirements. The ne-
gotiations dragged on for nearly
twenty years.,

Another time, senior Chinese na-
val officers visited the Electric Boat
Company in New London, Connecti-
cut, to observe the constructuon and
operation of US submarines. Plant
officials were stampeded into months
of negotiations when one Chinese ad-
China
might buy a feet of two hundred
submarines.,
> Falling into the quick-fix trap One
bad habit exhibited by the Chinese
navy past and present has been its
tendency 1o seek quick results at the
expense ol practical step-by-step im-
provements. In their haste to accom-
modate the Chinese, companies and

miral offered the view that

governments have been inclined to
apply Western naval techniques that
are unsuitable to conditions in
China. As one Chinese naval thinker
put it, “most of these (maritime and
naval) things . .
dations on which Europe became
rich and strong, but when we applied
them in China, they were like a good
orange tree on the bank of the Huai
River after 1t was trans-
planted, produced thick-skinned or-
anges.” As a result, the Chinese have

.served as the foun-

which,

reacted with increased wariness to-
ward glib sales representatives who
have not done their homework. In
many cases, it seems that the Chinese
expect the visitor to understand their
special needs without having to be
told.

P An over-emphasis on prestige In the
past, the Chinese developed a keen
respect for the British navy and pre-
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ferred to deal with it in a traditional
teacher—student relationship. Firms
will discover that today the Chinese
have great respect for the US Navy,
and attach great importance to its
technical know-how. In fact, one of
the reasons that China has vyet to
consummate any large sales deals in
Furope is its suspicion that US naval
technology may be better than com-
parable European systems. This
could be a definite advantage to US
firms. For over a decade now, Chi-
nese naval delegations have been go-
ing abroad sizing up the market and
educating themselves on new tech-
nologies. Very likely some decisions
have been reached and a “priority
buying list” drawn up. The United
States could be the last stop before
the Chinese finally make their

urchases.

L Agreeing on broad principles For-
eign negotiators found that the Chi-
nese preferred to discuss broad prin-

ciples before settling down to specific
items. This proved to be advanta-
geous when the foreign firm could
agree to the principles being offered.
The British understood this negotiat-
ing technique very well, and were
able to gain exclusive naval rights in
China for many years. One contract,
drawn up in 1929, contained the gen-
eral principle that the Chinese would
only place new construction ship or-
ders with Great Britain.

In conclusion, China’s navy now
stands at the crossroads. It has the
backing from the national leadership.
But for that very reason Chinese ne-
gotiators will be extremely cautious.
They will want 1o avoid the mistakes
of the past as well as the promises of
unscrupulous salesmen. Naval plan-
ners, therefore, can be ('xp:'('l(‘(l Lo
take their time, and do business with
firms that best understand the Chi-
nese navy's history, equipment
needs, and future plans. %
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n excellent guide to the
Chinese navy's needs
was provided at last
year's naval exhibition
in Shanghai. Hosted by the Chi-
nese Society of Naval Architecture
and Marine Engineering, it was
called the Naval Technology and
Shipboard Electronic Defense
Equipment Show, or NATSEDES.
Exhibitors included more than 75
companies primarily from Great
Britain, France, and Italy. Only a
handful of US firms showed up.
On display were 250 exhibits that
ran in conjunction with 50 tech-
nical briefings covering a full ar-
ray of naval equipment, ranging
from propulsion systems, weap-
ons, aviation, electronics, and
technical data processing.

The exhibition attracted more
than 15,000 visitors, of which
most were PLA in-service person-
nel. The Chinese VIPs in atten-
dance included Li Guang, director
ol the PLA General Staft’s Equip-
ment Department; Lin Zhen, dep-
uty head of the navy's General
Staff; and Li Youbai, director of
the navy’s Armament and Tech-
nology Department.

Two French firms, Creusot-
Loire and CSEE, made sales at the
show. The former concluded a
contract for two 100mm compact
gun mounts, while the latter com-
pany sold two Naja optronic direc-
tors to be installed in two new
Chinese Irigates. A Creusot-Loire
ofthcial claimed that more gun or-
ders mav be forthcoming.

The Chinese kept British hopes
alive that some elements of the
aborted Luda modernization con-
tract, canceled in early 1983,
would be renegotiated. The origi-
nal contract called for the Sea
Dart SAM system to be installed
on PRC destroyers, but was re-
portedly canceled because of the
weaknesses exhibited by Sea Dart
during the Falklands dispute.

The exhibition also provided
strong rumors of two future Chi-
nese naval projects. The hrst in-
volves the construction of at least
75 fast attack craft to replace
older vessels, while the second
calls for the acquisition of a com-
bined diesel or gas (CODOG) sys-
tem for a new class of frigates.

The Chinese

Navy’s Purchasing

Priorities

Bruce Swanson

The technical briefings were
well attended and covered topics
selected by the Chinese. 'l'llt‘y are
listed below. The firms that made
the presentations are indicated in

italics.

Air systems for maritime
surveillance
Aerospatiale (France)
BA1225
system
MEL (UK)
ORION 20X, ORION 30X, and RAN
108 radar
Selenia-Flsag (Italy)
Mine-laying installation, and the
motion of airlifted mines
R. Alkan &
Frigates, corvettes, and hydrofoils
CNR (ltaly)
Spectrometric oil analysis
Baird Corporation (US)
Inertial navigation system for
ships (FINS)
Ferranti ple (UK)
Degaie, centroid effect system
CSEE (France)
Sonars for submarines
Thomson-CSF (France)

Acoustic

message I)I'()('CSH()I'

Cie (France)

systems for ASW
airplanes
Thomson-CSF (France)
High-performance diesel engines
SAGEM (Franee)
Magnetic speedometers
Chernikeeff (UK)
Naval crotale
Thomson-CSF (France)
Mine warfare tactics
NAVECO (France)
Submarine control system
SAGEM (France)
CODOCG or all diesel
Alsthom-Atlantique (France)
Airborne radar systems
OMERA (France)
SMATILDA alarm systems
MEL (UK)

SEAGUARD naval system
Contraves (ltaly)

Minehunter
CMN (France)

Surface ship propulsion systems
DTCN (France)

Fast-tuning HF radio equipment
Marconi Communication Systems,
Lid. (UK)

Torpedo design
Whitehead Sistemi Speciali (Italy)

Sonars
Sintra Aleatel (France)

Diesel engines in submarines
CGE (Franee)

Command and control systems
Selenia-Llsag (Italy)

Naval precision fixing system
Racal Decca (UK)

Piloting and

equipment
SAGEM (France)

Ship defenses against low-flying

navigation

aircraft and sea skimmers
Thomson-CSF (France)
The Naiad-automatic
nerve agent detector
Thorn EMI Simtec, Ltd. (UK)
CA Submarine operation in vari-
able depths, shallow waters, or

Simtec

straits
Alsthom-Dubigeon (France)
MIN mine detection and disposal
Selenia-FElsag (Italy)
Maritime surveillance
AMD (France)
Equipment and systems for naval
forces
Thomson-CSF (France)
FI7P torpedo
DTON (France)
Passive sonars and the UX37 com-
bat system for submarines
Sintra-Alcatel (France)
ASW Silure Corvette
Alsthom-Atlantique (France)
Airbomb fuses, with an emphasis
on point detonating fuses
Borletti (Italy)
The new ““Hyber-Fix™ high qual-
ity, low cost system for precision
fixing for naval tasks
David Brown Gear Industries, 1td.
(UK)
Helicopter force building
NAVFCO (France)
Marine radar system
SMA (Franee)
Sonars for surface ships
Thomson-CSF (France)
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China’s Air Defense

New technology strengthens the roof over China’s military

he Chinese People’s Liber-
ation Army Air Force
presents perhaps the great-
est modernization chal-
lenge to China’s military planners.
While the PLA Air Force ranks third
in the world in terms of aircraft num-
bers—possessing about 8,500 air-

craft—it lags far behind in terms of

sophistication. Although China’s first
jet fighter was builtin 1956, air force
equipment has not kept up with
changing technologies, and is now
essentially 20 years out of date.

National defense ranks fourth in
priority among China’s “four mod-
ernizations,” and the air force has
been assigned a relatively low priority
within the military as a whole. On
paper, the air force, army, and navy
each received an average of 20 per-
cent of the total defense budget be-
tween 1965 and 1979, but China’s
nuclear weapons programs and large
ground forces are both probably
viewed by the armed forces leader-
ship as of more immediate priority
than the air force.

Least adequately equipped of the
armed forces, the PLA Air Force
needs to invest across the board to
come up to world standards. Foreign
equipment is prohibitively expensive
to buy on a large scale, and Western
technology difficult to absorb
through coproduction agreements.

Building an air force
from scratch

The major impetus for aircraft
development has come almost solely
from outside China. The industry has
few ornginal designs to its credit, al-
though it has proved adept at learn-
ing from the Russians. China’s first
aircraft plants were built by the Japa-
nese in the 1930s. During the 1950s,
Russia helped China develop its own
production capacity, based in many
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of the Manchurian facilities left by
the Japanese. Today Shenyang and
Harbin continue to be major aircrafi
production centers.

The withdrawal of Russian tech-
nical experts in 1960 hit the Chinese
aeronautics industry hard, and para-
lyzed major production lines for
about four years. Russian technicians
had been helping the Chinese build
MiG-17 and MiG-19 aircraft (desig-
nated the F-5 and F-6, respectively),
and were also in the process of estab-
lishing new airframe and engine pro-
duction facilities in Chengdu and
Xi'an. The industry had never been
permitted to become too indepen-
dent of its Russian advisors, and lan-
guished without their support. Air
force morale hit a low in the mid-
1960s as the nation’s air defense ca-
pabilities continued to erode. Maoist
military philosophy, which attached
great weight to guerrilla warfare and
nuclear deterrence, did not help the
situation. In fact, China’s nuclear
weapons program became an impor-
tant symbol of nationalism in the
early 1960s, and effectively crowded
out the air force in the competition
for resources.

But several “reverse-engineering’’
feats were still achieved after the
Sino-Soviet split. Despite the deteri-
oration in relations between the two
countries, the Russians sold China
several dozen MiG-21s in 1962,
which the Chinese promptly copied.
By 1969, the Chinese began serial
production of this advanced daytime
fighter in Chengdu under the Chi-
nese name F-7. It remains China’s
only Mach-2 combat aircraft, but
lacks the sophisticated equipment
found on later versions of the
aircraft.

By the mid-1960s, China was also
able to independently resume pro-
duction of the F-6 (based on the MiG-

19), which they had begun to build
with Russian help in the 1950s. The
F-6 is still numerically the most im-
portant plane in the Chinese air
force, and has been exported 1o Paki-
stan, Albania, and Tanzania.

When its nuclear program created
the need for a bomber to carry nu-
clear weapons, China began to re-
verse-engineer the Russian Tu-16
bomber, acquired from the USSR in
1960. A prototype called the B-6 was
produced by 1967, and continues to
come off the production line at a
slow pace.

Apart from its many Russian
copies, the air force boasts several
aircraft largely of indigenous design.
The Q-5 (known as the A-5 in its
recently developed export version,
and previously referred to in the
West as the Fantan-A, the F-9, and
the F-6bis) mystified Western ana-
lysts until the late 1970s, when it was
finally determined that this plane had
been designed for an attack, rather
than fighter role. This single-seat,
twin-engine supersonic attack air-
craft, first built in the late 1960s, is a
modification of the MiG-19 designed
to provide close air support. The Q-5
is widely regarded as one of China’s
more impressive indigenous aircraft
achievements. Although the technol-
ogy is now about 15 years old, Paki-
stan recently ordered about 60 of the
Nanchang-built Q-5s in a new export
version that may extend the Q-5's
useful life. The total Chinese inven-
tory of Q-5s now stands at approxi-
mately 500 aircraft.

China’s success in designing mili-
tary aircraft seems to have convinced
them that their emphasis should be
on importing key pieces of equip-
ment and know-how rather than
large numbers of foreign aircraft.
The opening of the air force's Aca-
demic Research Committee in May
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1983 underscores an increasing cm-
phasis on strengthening domestic
R&D. Hence, the type of overseas
purchases being considered will
probably be designed to supplement,
not supplant, China’s existing pro-
duction lines.

Upgrading fighters

Despite its limited funds, the air
force’s number one project is to de-
velop a reliable all-weather fighter-
interceptor plane for air-to-air com-
bat, which countries in the
West have had for 25 years. Purchase
of a US fighter, such as the General
Dynamics F-16, has been raised in
bilateral government talks. But politi-
cal considerations alone make such a
sale extremely unlikely, given the ef-
fect it would have on the PRC-Tai-

many

wan strategic balance. Sale of an in-
termediate US fighter such as the
Northrop F-20 Tigershark has been
suggested in the past, and should not
be ruled out in the longer term. The
Tigershark, while less than state-of-
the-art, closely matches China’s cur-
rent needs.

Whether or not such sales eventu-
ally take place, the air force's imme-
diate priority is to import key equip-
ment to enhance the F-8, a modified
fighter-interceptor based on the
MiG-21 (Chinese F-7). Produced in
Shenyang, the F-8 has been under
development for over a decade, but
only recently deployed in small num-
bers. Salvaging the F-8 program will
save the air force both time and
money, despite problems inherent in
such an attempt. Originally designed
as a high altitude interceptor, the F-8
lacks the maneuverability and power
to adequately meet the threat from
low flying enemy bombers, and will
require a new engine and avionics.

Some observers feel thal the Rolls
Royce Spey engines built under li-
cense by the Ministry of Aviation In-
dustry in the 1970s were destined for
the F-8. But the Spey engines were
not installed, and there is doubt that
the air force ever even supported
such an arrangement, since the Spey
would have been too large for the
twin-engine F-8. Instead the Chinese
have recently expressed interest in
both Pratt & Whitney and General
Electric engines. When and if such
sales are made, Pratt and Whitney
has urged China to consider develop-
ing a new airframe around the en-
gine, but time and expense may dic-
tate the reverse strategy of fitting the
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Pheto courtesy of Xinhua

The Q-5 is an adaptation of the MiG-19
(or Chinese F-6) fighter with an ex-
tended nose bay—although China ap-
parently lacks the sophisticated radar
to put there—and air intakes moved to
the side of the fuselage.

engine to the existing F-8 airframe. It
would take the PRC at least until the
late 1990s to develop its own F-8
engine of comparable sophistication
to current jet engines in the West.
The F-8 will also need an advanced
avionics system, likely to be bought
overseas. Only a very small percent-
age of China’s fighter planes have on-
board radar for searching and track-
ing enemy aircraft, and even these
are of such limited range that the
planes cannot accomplish missions
under all-weather conditions. In fact,
better navigation and communica-
tions systems, particularly for close
air support, are urgently needed by
most Chinese fighters, and will prob-
ably be among the most important
items purchased from abroad. The
UK has been the largest Western avi-
onics supplier to date, led by Marco-
ni's quiet $95 million sale in 1980.
According to the US State Depart-
ment, which has only permitted mili-
tary sales to China since 1980, the
leading US sales to date include ra-
dar, navigation systems, and commu-
nications equipment. Rockwell-Col-

lins, the major avionics supplier for

US civilian transports sold to China
since 1972, is currently negotiating
licensed production of military-stan-
dard radio transceivers and tactical
air navigations systems in China. The
market could open much wider de-
pending on how both sides choose to
implement the understandings
reached during the June 1984 visit to
Washington by Chinese Defense Min-
ister Zhang Aiping.

Sensitive sales issues

In fact, the Chinese air force may

find that some of the US technology
it desires will still be hard to obtain.
Many cockpit items found even on
commercial jets, such as radar altim-
eters, inertial navigation systems, and
advanced display systems, require ex-
port licenses, and previous commer-
cial sales to China have come under
close scrutiny by the Commerce, De-
fense, and State departments.

Sales that alter the strategic bal-
ance between the PRC and Taiwan
will be ruled out. For instance, the
US will probably not sell advanced
items to the PRC that Taiwan does
not have, such as radar-guided mis-
siles. Even jet engine sales could be
controversial in the US Congress, be-
cause they might lead to develop-
ment of a PRC fighter more ad-
vanced than Taiwan. US
avionics sales to the PRC may be

those 1n

approved more easily, since they are
viewed as less likely to affect Taiwan’s
qualitative superiority. Sale restric-
tions could ease up in a few years if
and when Taiwan completes develop-
ment work on its own jet fighter.

In general, only “defensive” weap-
ons may be sold to the PRC but, as
military analysts like to point out,
almost any weapon can be used in
either a defensive or offensive mode.
In such a politically charged atmo-
sphere as that between the PRC and
Taiwan, most weapons can be con-
Another
plicating factor will be China's pro-

strued as offensive. com-
fessed desire for technology transfer
as part of almost any military sale,
although just how much emphasis
this will receive in the final analysis is
not vet clear.

Renewed interest in VSTOL

China currently has no VSTOL
(vertical /short take oft and landing)
aircraft, but interest in this technol-
ogy was apparently rekindled by the
impressive performance of such
planes during the 1982 Falklands
conflict. In 1981 China considered
buying British Harrier VSTOL jets
but backed off at the last minute.
With talk of the development of sev-
the
navy's air defense forces are evaluat-

eral Chinese aircraft carriers,
ing VSTOL planes for a possible sea-
The
forces exist in parallel with those
of the PLA Air Force, coming under
the air force's operational control
only during times of war. The navy

based role. navy's air defense

now operates approximately 800
combat aircraft, including fighters,
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bombers, and attack planes.

Another continuing interest is in
military transport planes. China’s
own military transport, the Y-8,
roughly equivalent to the Lockheed
C-130 Hercules, can carry 96 fully
armed soldiers, two trucks, or two
tons of boxed cargo. Lockheed dem-
onstrated the C-130 in China in
1981, but despite an enthusiastic re-
ception, sales did not follow. In De-
cember 1983, China was again im-
pressed by C-130s when they
delivered helicopters from Sikorsky,
Bell, and Aerospatiale to Tibet for
flight demonstrations. Nevertheless,
it seems likely that the air force will
try to improve the Yun-8, with its
outdated instrument panel, rather
than buy very many transports from
overseas. Another possibility is that
the still experimental Yun-10, origi-
nally developed as a civilian jetliner,
could be used as a military trans-
port instead, although a turboprop
would be preferable for military
missions.

The need for long range surveil-
lance has led to Chinese interest in a
medium-sized airborne warning and
control system (AWACS), which
would improve China’s ability to lo-
cate enemy aircraft approaching its
borders at low altitudes.

Finally, the PLLA would also like to
acquire helicopters for a wide variety
of uses, including personnel and
small cargo transport, artillery sup-
port, border patrol, and antisub-
marine warfare. In December 1983
the PLA evaluated medium-utility

Bell, Sikorsky, and Aerospatiale heli-
copters at a high altitude demonstra-
tion in Tibet, raising the subject of
both sales and coproduction.

China has also seriously evaluated
heavy transports such as Boeing's
CH-47 for heavy lift requirements.
The military’s helicopter inventory,
with the exception of 13 Super
Frelons purchased by the navy from
Aerospatiale in the late 1970s, mainly
consists of old Russian models, which
are now very difficult to maintain.
Despite the Ministry of Aviation's
trouble-prone 1980 deal with
Aerospatiale to coproduce the Dau-
phin helicopter in Harbin for indus-
trial use, the military does not seem
to have been deterred from pursuing
a similar contract for larger helicop-
ters that meet its needs.

Promoting arms sales

China’s growing interest in the avi-
ation equipment of developed coun-
tries has taken place at the same time
that the PRC is actively marketing its
own military equipment to less devel-
oped countries. Since 1965 Pakistan
has bought a number of Chinese F-
6s, and recently outfitted several
squadrons with A-5s. Judging by the
high-level reception given to Bangla-
desh’s visiting Chief of Air Staft in
early 1984, Bangladesh may be in-
creasing its cooperation with the
PLA Air Force. Thailand could be
next. Egypt has been a partner in
some transactions going both ways.
But the PRC’s most notorious air-
craft customer, and possibly the larg-

est, is Iraq. Iraq has been supplied
with F-6s and F-7s through Egypt,
where they are assembled in kit form,
to replenish planes shot down in its
long-running war with Iran. Mean-
while, there are reports, denied by
the PRC, that Iran receives Chinese-
made F-6s from North Korea.

China sent a delegation to AUSDES
"84, a defense equipment exhibition
held in Australia in May. This group
made it clear that they hope to in-
crease foreign exchange earnings
from the sale of military equipment,
including jet fighter aircraft. Some of
these earnings may conceivably be
used to buy Western equipment.
Such promotional efforts serve as a
reminder that the Chinese air force
has come a long way since the days
when the nation’s aviation industry
was stymied by the withdrawal of So-
viet technicians.

Finally, even the US may prove to
be a market for China’s military air-
craft. The US Navy's Adversary
Squadron program needs 24 more
planes to simulate “‘aggressor air-
craft’ in pilot training. It has been
proposed that the navy acquire actual
MiG-21s instead of US-manufac-
tured planes that merely mimic So-
viet aircraft performance. Although
several countries could supply the
navy with older MiGs, China contin-
ues to produce the F-7, based on the
MiG-21. Thus, interestingly enough,
a US program to help China upgrade
its fighters might be preceded by a
US order for the planes China hopes
to phase out with our help. %
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Marketing to the PLA

Its long shopping list has aroused the entire US defense industry, though few
Jfirms see the possibility of immediate sales

Ithough China has the

world’s largest military

establishment, there are

technological, economic,
and financial limitations on how el-
fectively these resources can be uti-
lized in the nation’s defense. While
China continues to improve its nu-
clear forces, its conventional capabil-
ities are only slowly being modern-
ized in step with China’s overall
economic modernization.

Among its severest limitations,
China’s ground forces lack mobility,
are short on armor and air defense,
and sufter from logistics problems.
The navy has only begun to work
toward becoming a true blue-water
force. And while the air force has
Large numbers ol combat aireralt, the
majority lack advanced avionics
('({lliplnt'lll necessary to operate at
night or in bad weather.

China’s ability to counter a Soviet
attack, either nuclear or conven-
tional, is not impressive. Military op-
erations against Taiwan or India
would pose serious problems today,
as would any prolonged confronta-
tion with Vietnamese forces.

Although China’s military modern-
ization remains the lowest priority of
its “lour modernizations™ program,
China has been secking outside help
for the past decade. In the mid-1970s
it made an unsuccessful purchase of
British Rolls Rovee Spey engine tech-
nology for its fighter aircraft pro-
gram. More recently, China has pur-
chased American computers with
potential military  applications and
has sent many military delegations on
“window shopping™ trips to Furope.
China has also improved on the origi-
nal design of Soviet military equip-
ment obtained [rom Egyvpt. Despite
its emphasis on self-reliance, Chinais
prepared to import Western military
equipment and technology needed 1o
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upgrade specibic systems in its army,
navy, and air force.

Information dating back to the
Vietnam War indicates that the Chi-
nese have shown a strong interest in a
broad range of US military technol-
ogy and equipment. They were af-
forded a close look at US equipment
captured from the Vietnamese dur-
ing the 1979 border campaign. Since
then, Chinese military attachés and
defense ministry  delegations have
had increasing opportunity to visit
US defense industries.

1984 is clearly a good year for US
industry to begin exploring the Chi-
nese military market. The improve-
ment in US—China political relations
that began last year has led to con-
crete steps to normalize relations be-
tween the two defense establish-
ments. In February, a mid-level team
led by Zhang Pin, son of Chinese
Defense Minister Zhang Aiping and
a staffer on the National Defense
Science, Technology, and Industry
Commission (NDSTIC), visited the US
in part to survey the US defense in-
dustry. (Zhang Pin has since become
chairman of the Chinese Working
Group on US—China Military Tech-
nology Cooperation.) The delega-
tion’s number two member, He Ping,
is a key officer in the PLA General
Staff’s equipment department. In
May and June, several military work-
ing groups—a navy delegation and at
least three teams examining the
TOW missile, jet fighter upgrading,
and heavy caliber artillery technol-
ogy—also toured the US. NDSTIC
Vice Chairman Wu Shaozu was a top
Richard . Gillespie is assistant divector
of the Council’s Business Advisory Ser-
vices Department. Since joining the
Council in 1979, Mr. Gillespie has or-
ganized eight engineering and mining
delegations to China.

ranking member of the Chinese de-
fense minister’s delegation, which
was hosted here by the US Depart-
ment of Defense in June. Then in
mid-June, China’s Defense Minister
Zhang Aiping visited the US to set the
s of US
military technology. This rapid suc-

stage for possible purchase

cession ol top Chinese defense visi-
tors has already prompted US firms
to begin thinking seriously about
marketing strategies in this impor-
tant sector.

Special features of the China
military market

There is a distinct difference be-
tween marketing military technology
in China and selling commercial
products and services. Since US com-
panices are required by law to obtain
licenses before talking too specih-
cally with foreign buvers about mili-
tary hardware, it is difficult to make
contacts with PRC military endusers
in the People’s Liberation Army or
Ministry of Public Security. Hence,
US firms may have to be content
working through a number of mid-
dlemen organizations. Political
considerations will also atfect China’s
foreign military purchases. Over the
past few years, the PRC has shown a
clear preference for 