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PRIVATE PLAYERS MAKE THEIR
MARK WITH SPACE MISSIONS
S G

More Chinese companies embark on
satellite and rocket ventures

By ZHAO LEI

he first launch service tow-
er was completed at Hain-
an International
Commercial  Acrospace
Launch Center in Wenchang, &
coastal city in the island pravince of
Hainan, on Dec 29, the last work day
of 2023.

However, work continues at the
center for its maiden launch, which
is expected to take place around
June.

When put into operation, the cen-
ter will become the fifth ground-
based launch complex in China and
the first dedicated to serving com-
mercial space missions rather than
government-funded programs.

%depth

InChina, a commercial space mis-
sion generally refers to a space activ-
ity paid for by a business entity
rather than a government depart-
ment.

Construction of the new center,
which began in July 2022, was
undertaken by China Aerospace
Construction Group.

The No1service tower is about 90
meters high and incorporates the
latest rocket-launch technologies. It
is specifically tasked with servicing
Long March 8 carrier rockets.

See Launches, page 2
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Developed by the China Academy
of Launch Vehicle Technology, a sub-
sidiary of China Aerospace Science
and Technology Corp, the Long
March 8 family consists of multiple
mediumlift launch vehicles designat-
ed for commercial space missions.

Yang Tianliang, chairman of
Hainan International Commercial
Aerospace Launch Co, owner of the
new center, said the complex’s debut
mission scheduled for June will be
performed by a Long March 8 rocket
Tifting off from the No 1 service tower.

The new center project is &
venture by the Hainan provincial
government and three State-owned
space conglomerates — China Aero-
space Science and Technology Corp,
China Aerospace Science and Indus-
try Corp, and China Satellite Net-
work Group.

There is already a launch complex
in Hainan — the Wenchang Space
Launch Center. Like the other three
such centers in China — Jiuquan, Tai-
yuan, and Xichang — it is adminis-
tered by the central government and
is primarily tasked with serving State
programs such as lunar explorations
and manned spaceflights.

‘The Hainan provincial government
has said it intends to make the new
site a leading launch facility that will
be fully commercially managed to
support the long-term growth of the
nation’s commercial space industry.

Thanks to the central govern-
ment’s encouragement and favarable
policies, more Chinese private com-
panies have become involved in satel-
lite businesses ranging from design
and manufacturing to in-orbit opera-
tions and data processing, generat-
ing huge demand for commercial
launch services.

Several private enterprises have
announced or begum to implement
plans to establish space-based net-
works with tens or even hundreds of
satellites for broadband internet or
data collection businesses.

Hu Shengyun, a senior rocket
designer at China Aeraspace Science
and Industry Corp, said the existing
government-run launch centers are
100 busy to handle rising demand
from the commercial space sector. It
is also not uncommon for even a gav-
emment-assigned mission to have to
await scheduling at those sites.

Each of the existing centers has
only one or two service towers, and
important State missions such as
crewed flights always have priority,
Husaid.

“Moreover, the management and
operational methods of these centers
are specifically designed for State-
funded programs rather than com-
mercial missions, so carrying out
numerous commercial launches will
likely create problems or challenges
for them he added.

‘Yang said construction of a second
launch service tower at the center in
Hainan is expected to be finished
next month.

Installation and fine-tuning work
on this tower is due to be completed
in May, he said, adding that it will be
able to service as many as 19 types of
rockets, most of them produced by
private comparies.

New power
Private enterprises have become a
new power in China’s rocket industry,
with their growth being fast-tracked.
Last year, when the nation carried

(third from le#t) bids farewell to the Shenzhou XVIImi

out 67 rocket launches, 12 rockets
built by Chinese private companies
were used to send satellites into
space, far more than in previous
vears.

In April, the first TL2 rocket, devel-
oped by the startup Space Pioneer,
which is based in Befjing, reached
orbit on its maiden flight, becoming
the first privately built, liquid-fuel
rocket in Chinato doso.

Lifting off from the Jiuquan Satel-
lite Launch Center in northwestern
China, it placed a remote-sensing
satellite in a sun-synchronous orbit
about 500 kilometers above the
Earth.

It was the first time any privately
developed, liquid-propellant carrier
rocketin the world had succeeded in
its first orbital attempt — a powered
flight that places a craft in orbit in
outer space.

Before the TL 2, all liquid-propel-
lant rockets developed by private
enterprises, including SpaceX and
Virgin Orbit in the United States and
China’s LandSpace, failed on their
first arbital attempt.

The successful launch also saw
Space Pioneer become the third pri-
vate company in China to carry out
an orbital mission.

Previously, i-Space and Galactic
Energy, which are both based in Bei-
jing, achieved the feat using their
own solid-propellant rockets. Such
rockets are easier to design and
make than liquid-fuel rockets, but
their smaller capacity means they
cannot launch large satellites or
deploy spacecraft to high orbits

Wang Yanan, editorin-chief of
Aerospace  Knowledge magazine,
said the TL 25 success is a milestone
for China’s space industry, as it shaws
that the nation’s private plavers have
grown strong enough to undertake
important tasks previously only con-
ducted by State-owned giants.

‘TL2, which stands for Tianlong 20r
Sky Dragon 2, is 32.8 meters high, 3.35
meterswideand hasa liftoff weight of
153 metric tons. Space Pioneer said
the racket can send satellites with a
combined weight of L5 tons to a sun-
synchronous orbit at an altitude of
500 km, or spaceeraft weighing two
tons to a low-Earth arbit

In July, theZQ2, short for Zhuque2
or Rosefinch 2, a racket developed by

Left: The Smart
Dragon 3 rocket lifts
off from waters off
the coast of Guang-
dong province in
Decemnber. zHaNG
JINGYI # FOR CHINA DAILY
Center: ALong
March 2F rocket car-
rying the Shenzhou
XVII spacecraft lifts
off from the Jiuquan
Satellite Launch
Center in October.
ZHU XINGXIN ¢ CHINA DAILY
Right: The Lingxi 03
satellite iscarried
into space in July.
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Researchers examine the capsule of the Shenzhou XVI manned space-
shipafter it touches down at the Dongfeng Landing Site in Inner Mon-
golia autonomous region in October. ZHU XINGXIN / CHINA DAILY

LandSpace, succeeded in its second
attempt to reach orbit, becoming the
worlds first methane-fueled rocket to
complete an orbital mission.

Last month, the third flight of the
2Q2, now the largest and most pow-
erful private rocket in China, was
successfully conducted.

ncrew at the Tit

‘The maiden 7Q 2 flight took place
in December 2022 from the Jiuquan
center. The rocket successfully
crossed the Karman Line, the global-
ly recognized boundary between the
Earth’s atmosphere and the edge of
space, but malfunctioned on its sec-
ond stage and failed to reach orbit.

‘This was also the first attempt in the
world to achieve orbit with a meth-
ane-fueled rocket.

The ZQ 2 is 49.5 meters high and
has a diameter of 3.35 meters. Witha
liftoffweight of 219tons, it can placea
four-ton satellite into a typical sun-
synchronous orbit about 500 km
above the Earth, or a six-ton satellite
into a low-Earth orbit at an altitude
of 200 km.

The rocket’s main propulsion sys-
tem — the TQ 12 — is the first meth-
ane engine in China Before
LandSpace, only a handful of compa-
nies in the US had developed such
e

ngines.

Compared with traditional types
of rocket engines that can function
anly once, amethane engine is reus-
able and more environmentally
friendly.

Yang Yuguang, a senior space
industry observer and vice-chair of
the International Astranautical
Federation’s Space Transportation
Committee, said methane engines
are widely recognized as the most
suitable propulsion system for reus-
able rockets.

Engineers worldwide had been
working to develop reusable engines
for many years, but it took a lot of
‘money and time to perform mainte-
nance on those engines used previ-
ausly befure they could be reused,
‘Yang said

“By contrast, methane engines
‘promise the most convenient checks
and maintenance for reuse, saving a
considerable amount of time and
‘money” he added.

In September, Galactic Energy
became the first Chinese private
company to carry out a sea-based
launch mission.

The seabarne variant of its Ceres 1
rocket lifted off from a mobile launch
platform — the deck of a modified
barge — in the Yellow Sea off the east-
em province of Shandong. It sent
four satellites into orbit about 800
km above Earth.

The Ceres 1 is the third Chinese
rocket model, and the first made by
the private sector; capable of lifting
off from land and sea.

Xia Dongkun, 2 vice-president at
Galactic Energy, said a sea-based
launch gives the company an alterna-
tive to the nation’s land-based launch

From left: ThE astronauts for the Shenzhou XV mission, Fei Junlong (center), Deng Qingming {(right) and Zhang Lu, trainiin a strmulated cabin in March 2022, % Bu FORCHNADALY Ch]nashzstmar\mspa:e‘{ang Liwei
Launch Center inOctober. z-u XiNGxn #crivA DALY Gui Haichao, the Shenzhou XV mission’s science payload specialistand the first
Chinese civilian in space, receives underwater training xusu/ ForcHNA DALY A total of 41 satellites are placed inside a Long March 2D carrier rocket before their launch in Taiyuan, Shani province. PROVIDED T0 CHINA DALY

facilities that are busy handling gov-
emment-backed programs.

“This enables us to make more
Iaunches each year.” Xia said.

‘Todate, Galactic Energy has carried
out 11 Ceres 1 launches, far outper-
forming other private competitors.
Last year, it made seven launches —
six of them successful.

Satellite technologies

Private players have also come of
age in the satellite field to become a
flourishing seedbed for technologi-
cal innovation and creativity.

GalaxySpace, a leading private sat-
ellite maker, built China first satellite
equipped with a flexible solar array
and deplayed it into space in July.

‘The satellite, Lingxi 03, is a plate-
shaped communications satellite. It
has a millimeter-wave multibeam
digital payload, which features a
transmission capacity of tens of
gigabits per second

Zhang Shiie, a senior spanecmft
researcher and GalaxySpace’
M:lﬂntm sajdthesatellne.smﬂmu.sk

i next-generation low-
Earth-orbit broadband communica-
tion system and other satellite
technologies, including an ulta-
large encrgy system and active ther-
mal control.

He said the Lingxi 03’ flexible
solar wing is a major technological
feat, because such apparatus has
proved through the construction of
massive satellite networks by for-
cign companies to be crucial in
establishing an internet satellite
system.

“The solar wing has been working
well and the results of its trial run
were better than we expected, Zhang
said

Zhu Zhengxian, chief technology

only about 1 mm thick — and when
the wing is folded inside the rocket
before launch, it s only 5 centimeters
thick.

“When fully unfolded in space, the
array is about nine meters long and
more than 2.5 meters wide. It is char-
acterized by its smallfolded size. light
weight and modular design” he said.

Deployment of the satellite also
marked the first in-orbit verification
of China's multisatellite stack deploy-
ment method, which is used when a
rocket is required to put a number of
plate-shaped satellites into orbit.

“This method will play amajor role
in the rapid deployment of multiple
communication satellites in low
orbit,” Zhu said.

Last year, Ellipspace, anather pri-
vate satellite maker based in Beiing,
launched four remote-sensing satel-
Tlites in its Starpool 1 network, mark-
ing the start of its ambitious plan to
establish a large space-based system
consisting of more than 100 satellites.

Remotesensing  satellites are
tasked with detecting and monitor-
ing the physical characteristics of
objects on land or at sea by measur-
ing the targets’ reflected and emitted
radiation.

Di Fengping, president of Ellip-
space, said the company plans to
use the network to obtain data for
users in businesses such as oil and
electricity  infrastructure patrol
work, protection of animals and
nature reserves, agricultural insur-
ance, emergency response, disaster
relief, and marine infrastructure
maintenance. The network is due to

be completed by 2027.

Chang’e 6 spacecraft poised for challenging mission to far side of the moon

By ZHAO LEI

The Chang'e 6 mission, China's
next robotic expedition to the moon,
is scheduled to take place later this
year, tasked with bringing back
samples from the far side of the
Earth's satellite, the China National
Space Administration said.

To facilitate communications

between the Chang'e 6 probe and
Earth, a new relay satellite named
Quegiao 2 is set to be deployed in a
lunar orbit in the first half of this
ear, the administration added.

The Changle 6 spacecraft will
consist of four components — orbit-
er, lander, ascender and re-entry
module.

Hu Hao, a senior planner at the

administration in charge of the mis-
sion, said that if everything goes
according to plan, the spacecraft
will touch down in the South Pole-
Aitken Basin on the moon to callect
dust and rock samples. If the mis-
sion succeeds, it will be the first time
that samples have been obtained
from the far side of the moon.

The administration has offered

to carry 10 kilograms of foreign
equipment on the mission's lander
and orbiter.

After several rounds of selec-
tion and talks, it decided that the
Chang'e 6 lander would carry sci-
entific instruments from France,
Italy and the European Space
Agency, and that a payload from
Pakistan would be mounted on

the orbiter, Hu said
To date, the United States, the
former Soviet Unionand China have
brought lunar substances back to
Earth, but none of them obtained
samples from the moon's far side.
Tidal forces on Earth slow the
moon’s rotation to the point where
the same side always faces Earth.
The other side, most of which s nev-

er visible from Earth, is the moon's
far side.

Although the far side has been
extensively photographed by space-
craft, starting with  Soviet probe in
1959, 1o probe had touched down
on it until a soft landing made by
China’s Change 4 mission in the
Von Karman crater in the South
Pole-Aitken Basin in January 2019.
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