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The satellites are equipped with a phased array antenna for
navigation signals and a laser retroreflector for orbit determination.
Each satellite has a launch mass of 1,014 kg, the dimensions
are: 2.25x1.0x1.22m.

With the launch of two new BDS-3 satellites, the basic BDS-3
constellation is completed and basic navigation services for the
Belt-and-Road countries and full-time coverage over most of
Asia, Africa and Europe can be provided by the end of 2018 - a
key milestone for BDS in expanding service areas from regional
to global. The accuracy improves to between 2.5 to 5 m.

2018 has seen 18 Beidou navigation satellites launched, the
highest number in one year.

2018-094A
2018-094B
2018-094C
2018-094D
2018-094E
19 November 2018 - 23:40 UTC (20 November - 07:40 BJT)

launch site: Jiuquan Satellite Launch Centre - JSLC, LC34, LP94
launcher: Chang Zheng 2D
payloads: Shiyan 6 (SY-6)

Jiading 1 (OKW-01)

Tianzhi 1

Tianping 1A (TP-1A)

Tianping 1B (TP-1B)
The main payload, Shiyan 6, is a new space environment
research satellite. The box-shaped satellite was built by DFH/
CAST. It features two solar panels. There is very little information
available on this satellite.

Together with Shiyan 6, four other small satellites were sent into
a 500 km SSO.

Jiading 1 (OKW-1) was developed by SpaceOK Co Ltd.
based in the Jiading district of Shanghai. Jiading 1 is the
first satellite for the Xiangyun LEO communications satellite
constellation which intends to provide communication services,
especially in technically challenging areas such as open sea
and remote mountainous areas. It will carry out technical tests
for the constellation project. The satellite also has a messaging
system on board, capable of inter-operations with the Beidou
messaging service. Jiading 1, based on the OKW-50 bus, has
a launch mass of 50 kg (some reports claim 45 kg) and a size of
70 x 42,5 x 50 cm. Its expected life time is 3 years. By 9:16 BJT,
the Xinjiang ground station received Jiading 1’s first data set,
confirming the successful solar panel deployment. SpaceOK
stated that the cost for building the satellite was under 10
million RMB (1,4 million USD). Until 2022, 40 satellites will be
launched for the Xiangyun constellation.

Tianzhi 1 (meaning: space-based intelligence) is China’s
first software-based and privately owned nanosatellite,

China’s first privately designed LEO communications satellite Jiading 1, also
named: OKW-01. credit: WeChat account - sh-jiading

al

e 16

conceptualised under the lead of the Institute of Software of the
Chinese Academy of Sciences, together with the 771t Research
Institute (Lishan Microelectronics Institute) of the 9" Academy
(China Academy of Space Electronics Technology), the
Optoelectronics Institute of CAS, and the Xiguang Institute of
CAS. It was built by the Innovation Academy for Microsatellites
of CAS. It is an elongated box-shaped satellite of 27 kg mass.
It carries four China-made smartphones and a cloud computing
system accessible to ground-based users via the mobile
phones “Star Chasing App” to reconfigure and re-task the
satellite, like change of frequency bands and area coverage on
demand. Tianzhi 1’s capabilities allow for in-orbit processing of
satellite data and continuous software development for in-orbit
experiments. Tianzhi 1 will lay the foundation for a network of
software-defined satellites and will test key technologies for that.
During the mission of Tianzhi 1, other sub-systems and one
super camera and four large field cameras will be tested.
Currently, Tianzhi 2 to Tianzhi 10 are under planning. Tianzhi 2
is expected to be launched in the second half of 2019.
Tianping 1A and Tianping 1B (TP-1A and TP-1B) of ADA-
Space are both based on DFH’s Pina satellite platform. TP-1A
will serve as radar target and TP-1B will be used for equipment
calibration on ground control stations. The CZ-2D second stage
was deorbited.

2018-102A 2018-102E 2018-102J
2018-102B 2018-102F 2018-102K
2018-102C 2018-102G 2018-102L
2018-102D 2018-102H 2018-102M

07 December 2018 - 04:12 UTC (12:12 BJT)

launch site: Jiuguan Satellite Launch Centre - JSLC, LC34-LP94
launcher: Chang Zheng 2D

payloads:

SaudiSAT 5A

SaudiSAT 5B

Tianyi ? Tianyi DF-1 (Xingshidai 2)

Tianyi ? Douyu-666 (TFSTAR)

Tianyi-3 01 (Xijiang Jiantong 1)

Piao Chong 1 (Ladybird 1)

Piao Chong 2 (Ladybird 2/Maowang Shouyinji Xing/Elvis Radio Sat)
Piao Chong 3 (Ladybird 3/Huami Xing/Hua Mi)

Piao Chong 4 (Ladybird 4/PandaSat)

Piao Chong 5 (Ladybird 5/Li Ke Da Jiaoyu Weixing/Lin-
daEducation Satellite)

Piao Chong 6 (Ladybird 6/Tianmao Guoji Xing/Tmall International)

Piao Chong 7 (Ladybird 7/RE: X)
NOTE: The International Designator (COSPAR ID) for most of the payloads could not
be determined. Also, the numbering of the Tianyi satellites is uncertain.

Two 425 kg Saudi-Arabian technology and Earth observing
satellites, SaudiSAT 5A and 5B, were the primary payloads
for the CZ-2D launch into SSO. They were both developed
and built by Saudi Arabia’s King Abdulaziz City for Science
and Technology in Riyadh (KACST) and have a designed life
time of 5 years. They will replace SaudiSAT 2 and 3 and have
become Saudi Arabia’s biggest EO satellites. Both SaudiSATs
are box-shaped and have two solar panels. They are equipped
with an hyper-spectral observation system for regional use.
According to a governmental agreement between Saudi Arabia
and Belarus, Belarus supported the satellite development
with remote sensing technology. The launch agreement was
signed during a visit of China’s President Xi Jinping to Riyadh
in January 2016. The agreement also includes China’s support
for the improvement of remote sensing facilities in Saudi Arabia
and cooperation with the Chinese navigation system.

The rocket also carried 10 small satellites as secondary

payloads. Seven of them are from the “ladybird series”,
constituting Internet of Things technology verification satellites,
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designed and manufactured by Beijing Commsat Technology
Development Co. Ltd. (Beijing Jiutian Satellite Techology), and
will serve a wide variety of applications from wildlife protection,
to entertainment, advertising, vehicle and ship monitoring and
logistics tracing. Three of the other piggyback satellites are new
technology or remote sensing experiment satellites designed
and manufactured by SpaceTY Co. Ltd. (Changsha). Alibaba,
Huami, Douyu each sponsored one of the cubesat or microsat.
The three companies used space as a new marketing platform.
The satellites have all entered the orbit.

Ladybird 1/Piao Chong 1 is a 100 kg (some sources say:
91.85 kg) loT communication satellite equipped with five high-
definition cameras and a LED screen for taking pictures of the
outer space, which could be used as a panorama virtual reality
application, simulating spacewalk experience for users. The
satellite also allows people to upload selfies taken on Earth
which would be shown on the LED screen and the onboard
camera would take a photo of the screen with the backdrop
of outer space. Piao Chong 1 is the first step for a later
constellation, consisting of 72 satellites of the same type, to
be implemented until 2022 by Commsat, a spin-off by the Xi'an
Institute of Optics and Precision Mechanics.

Ladybird 2/Piao Chong 2 (Maowang Shouyinji Xing) is a 6U
cubesat for Elvis Presley Radio.

Ladybird 3/Piao Chong 3 (Huami Xing), a 6U cubesat, was
sponsored by Smart watch maker Huami Technology, a partner
of Xiaomi. The intention is that users of its Amazifit fitness
smartwatch can send an emergency rescue call if they are lost
or injured. The cubesat would also transmit the health data to
the rescuers.

Ladybird 4/Piao Chong 4 (Panda-Sat) is a 6U cubesat, relaying
data from a necklace, worn by giant pandas that have been
released back into the wilderness. The data provide information
about the panda’s locations and body temperatures.

Ladybird 5/Piao Chong 5 is a 3U cubesat, also called “Li ke Da
Jiaoyu Weixing” (Lida Education Satellite), for Li Da Education
Technology Group YG of Shanghai. It will support teaching
programmes and Earth observation.

Ladybird 6/Piao Chong 6: On the occassion of the 10"
anniversary of Tmall, Alibaba online shopping group sponsored the
3 U cubesat Piao Chong 6. It is also called “Tianmao Quoji Xing” or
“Tmall International”. It carried 1,111 recordings of love confessions
on the occasion of
Singles’ Day on 11
November (Double
11). The messages
could be heard by
opening a Tmall-
Taobao app and
while the satellite
was passing over
China. Tmall
cubesat orbits the
Earth once every 90
minutes. Alibaba’s
satellite  attracted
the most attention
and  successfully
promoted its
multibillion-dollar
Singles’ Day sales.
Alibaba Group
Holding owns
the South China
Morning Post.

The Tmall International satellite.

credit: China Daily/AliExpress

al

e 17

Ladybird 7/Piao Chong 7, a 3U cubesat, is called “RE: X" and
is owned by Luhan Studio, associated with the Seoul-based
Chinese musician Lu Han.

The other three secondary payloads use the Sagittarius-1
cubesat bus, jointly developed by ADA Space (Guoxing Yuhang
Keji, Chengdu) and Tianyi Research (SpaceTY).

NOTE: Numbering of the Tianyi satellites is uncertain.

Tianyi ?2/TFSTAR, or Douyu-666, was sponsored by e-sports
live streaming platform Wuhan Douyu. “666” is Chinese slang
for “smooth” or “skilled”. The satellite is dedicated to the
newly emerging field of space + entertainment. Having little
connection to e-sports, the satellite will be used for connecting
users of the Douyu.com video streaming platform. The satellite
will broadcast a Christmas giveaway promotion where lucky
winners get to meet their favorite game streaming anchors.
(According to insiders, naming a satellite usually costs 5 to 10
million RMB. A research on a government purchase website
by Commercial Space Magazin revealed that a purchased item
named “The 7" World Military Games Brand Promotion Satellite
Launch Project” indicated a budget of 5 million RMB.)

Tianyi ? (TY/DF1) is a test satellite for Tianyi’s Xingshidai
constellation.

Tianyi 3-01 (Xinjiang Jiaotong-01) relays IoT data from road
construction, traffic and agriculture in the Xinjiang region.

Note: There is some confusion about Weina-1 03, a satellite
from MinoSpace/Weina Xingkong Keji (Beijing), was also
involved in this launch. We could not verify this information.

2018-103 (rover)
2018-103A (orbiter)
07 December 2018 - 18:23 UTC (08 December 2018 - 02:23 BJT)

launch site: Xichang Satellite Launch Centre - XSLC
launcher: Chang Zheng 3B/G3Z
payloads: Chang’e 4/Yutu 2

For the second time, China launched a lunar lander mission.
CASC officially confirmed the successful launch less than one
hour after lift-off, just after completion of trans-lunar injection
which sent the craft on a five-day journey to the Moon. For the
first time in space history, the mission objective was a soft-
landing on the Far Side of the Moon. In preparation for this
endeavour, in June 2018 the data relay satellite Quegiao was
launched and placed in EML-2 (Earth-Moon-L2) halo orbit.
CE-4 is the repurposed back-up mission of CE-3 (launched
in December 2013). The spacecraft have a similar design,
consisting of a 1.2 t lander and a 140 kg rover with two solar
panels and six wheels. The rover is roughly 1.5 m long, 1 m wide
and 1 m tall. The engineers put a lot of effort into improving the
rover’s reliability, long-term durability and its terrain capabilities,
keeping in mind that the CE-3 rover failed early during the CE-3
mission. CE-4’s total launch mass was 3.78 t.

The scientific instruments on the lander:

e Landing Camera (LCAM),

e Terrain Camera (TCAM),

¢ A Low Frequency Spectrometer (LFS) with three 5-metre-
long booms, and

elLunar Lander Neutrons and Dosimetry (LND) (from
Germany)

¢ Student outreach-inspired mini ecosystem

The scientific instruments on the rover:

e Panoramic Camera (PCAM),

¢ A Lunar Penetrating Radar (LPR),

¢ A Visible and Near-Infrared Imaging Spectrometer (VNIS)
and,

eFrom Sweden, an Advanced Small Analyser for Neutrals
(ASAN).
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The scientific tasks of the Chang’e 4 mission include low-
frequency radio astronomical observation, surveying the terrain
and landforms, detecting the mineral composition and shallow
lunar surface structure, and measuring the neutron radiation
and neutral atoms to study the environment on the Far Side
of the Moon. The lander is equipped with solar cells and a
radioisotope thermoelectric generator (RTG battery).

On 30 December, Chang’e 4 entered into a low lunar orbit to
prepare for landing during the first days of the New Year, after
the sun has risen over the landing site. After careful analysis,
the experts chose the Von Karman Crater, named after a
Hungarian-American mathematician, aerospace engineer and
physicist, situated in the Aitken Basin, as the landing site. The
region is believed to have great research potential, and is at a
similar latitude to the landing site of Chang’e 3.

The mission is expected to last at least 3 months.

2018-108A
21 December 2018 - 23:51 UTC (22 December - 07:51 BJT)

launch site: Jiuquan Satellite Launch Centre - JSLC, mobile platform
launcher: Chang Zheng 11
payload: Hongyun 1 (Hongyun-Wuhan, Honygun GJYW)

The launch lifted CASIC’s technology-experimental satellite
(TES) as the first satellite of the Hongyun Project into the
planned 1.100 km SSO. The satellite’s full name is: Hongyun
Gongcheng Jishu Yanzheng Weixing (Hongyun Engineering
Technology Verification Satellite). Since the Hongyun satellites
are developed and constructed at CASIC’s Wuhan National
Space Industry Base, the first satellite is called Hongyun-Wuhan.

The Hongyun Project (Rainbow Cloud project) will become China’s
first LEO communications satellite constellation of 156 satellites
(500 MB/sec data rate per satellite) for global broadband internet
services, in particular for remote areas or the pole regions.

The 247 kg cylindrical satellite will verify basic design of the
Hongyun satellites and demonstrate the technology feasability,
such as the multi-beam millimeter-wave phased array
communication antenna. The expected life time is at least one
year. According to CASIC, the main payloads are Ka-band
transponders and transmission antennae and two solar panels.
It also carries several scientific and technical devices, such as
AIS and ADS receiver, a DCI data unit and a thermal-spectral
scanner, to utilise Hongyun system’s applications in science,
environmental survey as well as air and sea transportation.

After the successful testing with Hongyun-Wuhan, CASIC plans
to launch four serial-produced Hongyun satellites before the
end of 2020 to form a small Hongyun trial network. If all goes
according to plan, the full constellation could be ready by 2023.

Along with the Hongyun test satellite, gene samples of endangered
animals, such as the South China tiger (Kangkang) and the snub-
nosed monkey but also of plants like rice, bean and the dandelion
flower were sent to space to be preserved in that environment.

The dried DNA powder of the tiger stemmed from a male animal
of the Guangzhou Zoo. An aerospace technology company

- in Shenzhen,
Guangdong
Province, has
jointly with China
Academy of
Launch Vehicle
Technology
developed
containers  for
the dried DNA
powder.

One of th container for holding the dry powder of DNA
of a South China tiger. credit: Chinadaily
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2018-110A
24 December 2018 - 16:53 UTC (25 December - 00:53 BJT)

launch site: Xichang Satellite Launch Centre - XSLC, LC3
launcher: Chang Zheng 3C/G2

payload: TJS-3

The GEO communication test satellte TJS-3 (full name:
Tongxin Jishu Shiyan Weixing - TJISW = Communications
Engineering Test Satellite) was developed and produced by the
China Aerospace Science and Technology Corporation. TJS-3
is reported to be a SAST/Shanghai payload, likely based on the
SAST-5000 bus. Not much more information is available.
Jonathan McDowell wrote that TJS-3 - by using its apogee engine
-reached GEO over 58°E on 31 December. On or before that date,
the TJS-3 satellite ejected what appeared to be a sub-satellite.
By 13 January both satellites were on station near 59°E about
100 km apart (0,16°). By 28 January the separation had been
adjusted to about 90 km. Later on the supposed sub-satellite was
observed at a distance of 200 km East of TJS-3.

2018-112A 2018-112B 2018-112E
2018-112C 2018-112F
2018-112D 2018-112G

29 December 2018 - 08:00 UTC (16:00 BJT)

launch site: Jiuguan Satellite Launch Centre - JSLC, LC43-LP94
launcher: Chang Zheng 2D/YZ-3

payloads: Chongging Yunhai 2-01 Yunhai 2-04
(Hongyan 1) Yunhai 2-02 Yunhai 2-05
Yunhai 2-03 Yunhai 2-06

With the launch of the first Hongyan satellite (Hongyan 1
or: Chongqing) the work on Phase 1 of CASC’s 60 satellite
constellation began. Until 2023, 60 Hongyans should be in
orbit. The costs for this initial project phase was given with
20 billion RMB (2.9 billion USD). In the next phase until 2025,
the constellation will grow up to 300 satellites. The Hongyan
constellation is intended to facilitate two-way communications
at all times across all terrain, providing a wide range of civilian
services such as ground data collection and exchange, ship
identification and tracking, mobile broadcasting and navigation
signal enhancement. The full constellation can provide mobile
connectivity to 2 million users, broadband to 200,000 users,
and loT to 10 million users within China and the Belt-and-Road
countries. The constellation will be operated by the Aerospace
Dongfanghong Satellite Company. Together with the Beidou
navigation system, Hongyan will form the integrated satellite
system “Kuilong” for ultra-precise positioning services.
Hongyan 1 is intended for technological demonstration, verifying the
satellites’ compatibility with low-orbit and data-transmission capacity
in L- and Ka-band. It operates in an 1,100 km orbit. Hongyan
satellites are six-sided, box-shaped satellites with two solar panels.
Together with Hongyan 1 (Chongging), the meteorology
satellites Yuanhai 2-01 to 2-06 were launched. The six Yunhai
satellites are atmospheric environment research satellites,
used to study the atmospheric environment, monitor the space
environment, prevent and reduce disasters, and conduct
scientific experiments. They were built by DFH Shenzhen.

For the launch on 29 December 2018, for the first time the
Yuanzheng-3 (YZ-3) upper stage was used. Yuanzheng means
expedition in Chinese. YZ-3 can re-start up to 20 times and can
conduct 10 spacecraft separation events. On 29 December, YZ-3
deployed first the Hongyan 1 satellite and three of the Yunhai 2
secondary payloads. After two more burns, the remaining three
Yunhai 2 satellites were released. Jonathan McDowell reported
that the YZ-3 stage most likely made a deorbit burn and probably
re-entered near Australia around 11:45 UTC.

This mission was the 39" and final Chinese launch of the year
accounting for the highest number of launches by any nation in 2018.
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Beidou launch

18 November.

credit: (Xinhua/
Ju Zhenhua)

Ralf Hupertz and Arno Fellenberg kindly contributed information to the section Chinese Space Launches. Other sources of informations are:

http://news.xinhuanet.com
http://www.xinhuanet.com/english/list/china-science.htm

https://www.nasaspaceflight.com
http://www.spaceflightinsider.com

https://spaceflightnow.com

http://www.planet4589.org/space/jsr/jsr.html
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UNISPACE*50 — When the world talks space

Report from the United Nations Global Space Conference

by Jacqueline Myrrhe

There are a few real global space
conferences that take place regularly.

The one which represents the highest
possible level, hosted and organised
by the United Nations, comes
together on quite an irregular basis.
In fact, since its inception in 1968, the
break between the conferences has
become longer and longer each time.

The first United Nations conference,
dedicated to the exploration and
peaceful uses of outer space,
UNISPACE |, took place in Vienna
in 1968. 14 years later, the platform
for global exchange in the field of
space matters, was UNISPACE Il in
1982. 17 years after that, in 1999,
the world joined for UNISPACE .

18-21 JUNE 2018

VIENNA INTERNATIONAL CENTRE, VIENNA, AUSTRIA

This shows how dynamically the reality
of space has changed. UNISPACE+50
was marked by both: the legacy of the
50" anniversary of the first UNISPACE
conference, and taking stock of
the contributions to global space
governance on the one side and on the
other as being the first United Nations
space summit of the twenty-first century
with the objective of looking ahead to
guide the world for the sustainable use
of outer space.

The UNISPACE+50 summit consisted
of two main parts: the UNISPACE+50
Symposium, aimed at the broader
space community, taking place on 18
and 19 June 2018; and the dedicated
UNISPACE*50 High-level Segment of

There were participants in 1999 who proudly showed all three
conference badges of the first three UN space conferences.
They had hoped to “collect” the “IV-Trophy” as well. However,
it took another 19 years until the Director of UNOOSA, Ms.
Simonetta Di Pippo, welcomed the global space community
for its most recent summit: UNISPACE+50 — celebrating the
50" anniversary of the United Nations space conferences. It is
not very likely that experts who attended the first UNISPACE
conference in 1968 were still attending the forum 5 decades
later in 2018. While in 1968, 24 nations were present, last
year in Vienna UNOOSA represented 87 Member States. The
latest count of Member States has reached 92 with 3 more
applying this year, as Simonetta Di Pippo pointed out in a
recent interview. (see: GoTaikonauts!, issue no. 25, p. 27/28)

the 61t session of the Committee on the Peaceful Uses of Outer
Space (COPUOS) on 20 and 21 June 2018. From 22 to 29 June,
COPUGQOS continued with its regular session, the 615t COPUOS.

The 2018 UNISPACE event was the opportunity for the
“increasing by numbers and becoming more diverse by scope
world-wide space community” to gather and consider the future
course of global space cooperation for the benefit of humankind.
The “Space2030” agenda was discussed, aiming at the
sustainable preservation of outer space for future generations
and cooperation across all stakeholder groups of society.

Most important for the work of UNOOSA, the resolution entitled
“Fiftieth anniversary of the first United Nations Conference
on the Exploration and Peaceful Uses of Outer Space: space
as a driver of sustainable development” was adopted on 20

2015 was the year when 3 forward-looking
documents concerning mankind as a
whole were published:
e the 2030 Agenda for
Development,
o the Sendai Framework for Disaster Risk
Reduction 2015-2030 and,
o the Paris Agreement.
Because of its scale and global impact, it
became obvious that supporting structures
at all levels were needed to turn the
words of these documents into a liveable
reality for the citizens on planet Earth. Of
particular relevance are “improved space-
based data, space infrastructure, services
and applications, underlining the need to
consider space as one of the key drivers
for the attainment of the internationally
agreed development goals.”
To meet those needs “the “Space2030”
agenda outlines a comprehensive and
inclusive long-term vision for space: the
contribution of space activities to achieving
the Sustainable Development Goals and to
address overarching long-term development
concerns, on the basis of the peaceful
exploration and use of outer space.”

Sustainable

Space2030 agenda
“The “Space2030” agenda is aimed at
reducing the space divide, defined as
the gap between those nations that have
developed space-related capabilities
and technologies, and those that do
not have access to such capabilities.”
The “Space2030” agenda introduces
initiatives, programmes and projects “to
bridge the space divide, make space
accessible to everyone, everywhere,
and foster synergies and collaboration
between the space and non-space sectors;
facilitates international cooperation in
space exploration and innovation between
space nations and emerging space
nations and within the broader space
community; addresses challenges relating
to the safety, security and sustainability
of outer space activities; and is aimed
at strengthening international efforts to
effectively use space-based data, science,
technology and applications, including for
the monitoring of climate variables, in order
to address sustainable development- and
climate-related challenges.
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The “Space2030” agenda calls for actions
under the four cross-cutting pillars and
their strategic objectives:

e Space economy: development of space-
derived economic benefits;

o Space society: advancement of the societal
benefits of space-related activities;

e Space accessibility: access to space for all;

e Space diplomacy: building partnerships
and strengthening international cooperation
and the governance of space activities.

Some of the emblematic measures of the
“Space2030” agenda are:

¢ Increase membership of the Committee
on the Peaceful Uses of Outer Space to
120 States by 2030;

Ensure that States are invited to and
have participated in at least one training
course/capacity-building activity of the
Office for Outer Space Affairs;

Achieve the balanced participation of
women and men in those activities to
ensure gender parity by 2025;

e The year 2025 should also be declared

by the General Assembly as the
“International Year of Space”.
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June, and together with the “Space2030” agenda and its
implementation plan was forwarded for consideration to the
73 session of the UN General Assembly on 26 October 2018.

In addition, a UNISPACE*50 exhibition attended by 40
exhibitors was held in the Rotunda of the Vienna International
Centre from 18 to 23 June. China was present with one booth
by CASIC/CASC, one by CNSA, one by CMSA and one by
CSNO, the China Satellite Navigation Office.

At the panel During the  panel
“Space and “Space and  Civil
Youth” on 19 Society” on 19 June,

June, Kaori Sa-
saki of the JAXA
Space Educa-
tion Centre
showed a link to
free education
material, pro-
duced by JAXA:

Michael Simpson, the
Executive Director
of the Secure World
Foundation  pointed
to the Handbook for
New Space Actors
by the Secure World
Foundation:

Compared with UNISPACE IlI, UNISPACE+50 was very different.
Back in July 1999 UNISPACE Il consisted of two-weeks of
events, entirely dedicated to the special gathering of UNOOSA
Member States by that time. There were astronaut events, video
trailers, daily press conferences, panels on different topics,
and working groups active to define the “Vienna Declaration”
(Space Millennium: Vienna Declaration on Space and Human
Development) comprising 33 recommendations for a strategy
to address the challenges in outer space activities. The Space
Generation Forum for students and young professionals and the
World Space Week were established. It was a mix of work, show,
entertainment, and networking. Outside the conference venue,
activists engaged with delegates to express their disagreement
with the use of a radioisotope thermoelectric generator on board
the NASA-ESA-ASI deep-space mission Cassini-Huygens,
launched in October 1997. Inside the conference building, the
US and Russia made active efforts to win over the present
journalists by talking to them personally. A practice, which was
not exercised anymore 19 years later.

And there was another noticeable shift: The rising space nation
in 1999 was India, with Udupi Ramachandra Rao presiding
over UNISPACE Ill. At UNISPACE+50 the newcomer was
China. But India and China did not simply swap roles, China
has become an active player within the UN arena. It is not only
showing flag and significance, but also invests financially and
plays the diplomatic soft-power card.

China organised the side event “China’s Space Cooperation:
Towards a Shared Future and Benefits for All” on Tuesday,
19 June, where the China Manned Space Agency donated
the model of the Chinese Space Station to UNOOSA and the
Beidou Navigation Satellite Office donated a model of the
Beidou Navigation Satellite.

-
|

viennA I

left: UNOOSA Director Simonetta DiPippo (2™ from left). Middle: Yang Liwei and Dumitru Prunariu. Right: Gro
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Also, during the event two agreements were signed:

1. Amendment to Framework Agreement between the
United Nations, represented by the Office for Outer Space
Affairs and the China Manned Space Agency concerning
cooperation on the Utilisation of China’s Space Station.

2. Declaration of Intent to Cooperate on the Belt and Road
Space Information Corridor between the United Nations,
represented by the Office for Outer Space Affairs and the
China National Space Administration.

For the attentive observer, this event showed some degree of
surrealism. First of all, the event room was packed - it could
not accommodate all interested people. It was not that long
time ago that China would call for an event and the interest
would be moderate. Not in 2018 in Vienna: China received the
full attention of the UNISPACE+50 community. On the other
hand, it was strange to see the older generation of US space
experts sitting in the last row, palpable at a certain distance to
the centre of activity.

Before the event started, Yang Liwei arrived ahead of time but
waited outside the room. All of a sudden a bustling buzzing
and chirp filled the room and all those Chinese present rushed
outside. One of the high-ranking officials must have asked Yang
Liwei whether he would be ready for a photo shoot. So, the big
crowd headed outside to take photos with him — jolly and chaotic.

After the event, Tian Yulong, Secretary General of CNSA was ready
to talk to journalists. In a rare opportunity and in a casual atmosphere,
he was answering any question without saying too much.

He confirmed what Shi Zhongjun, the Ambassador and
Permanent Representative of the People’s Republic of China to
the United Nations in Vienna told GoTaikonauts! already in May
2018, when China and UNOOSA announced the opportunity
for research on-board China’s Space Station (compare: Special
Edition for UNISPACE*50, p. 6).

Tian Yulong reaffirmed, that China is continuously making
progress in the exploration of space. China is aiming for deep-
space exploration, which will in the future also include manned
deep-space endeavours. The overall support by the Chinese
government for space activities is and will remain strong,
which is indicated by the provision of long-term and growing
governmental budgets.

Tian Yulong answered in the affirmative that China is striving to
become a leading space nation. Along the way, it is a strategic
objective to support the efforts of UNOOSA.

The UNISPACE+*50 Symposium went on with the Head of
Space Agencies panel on the afternoon of the 19 June.

The panel gave the floor to 29 representatives of international
space agencies. The statements given here were often the
same albeit shorter than given during the COPUQOS High-Level
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segment by the delegations in the afternoon of the 20 June and
on the morning of the 21 June.

In general, all Member States agreed to the high importance
of the work of UNOOSA. There is no alternative to the SDG
(Sustainable Development Goals) of the UN, therefore
concerted efforts have to be made in achieving them. It
was widely recognised by the Heads of Agencies and the
delegations that UNOOSA and the UN are the relevant and the
only global political platform for exchange and dialogue and do
act as a unifying force. UNOOSA is respected and demanded
as the global authority of global governance regarding outer
space matters. All Member States could clearly see the
advantage to use space exploration and its application as a tool
for societal development, in particular of developing countries.
The foundation for that is that fair conditions for the use of outer
space must be available for all nations. The prevention of the
militarisation of space is an imperative.

By giving their statements, the Member States used the
opportunity to talk about the focus of their respective national
programmes and their work and projects in support of the SDGs.

Developing countries and non-space faring countries showed
confidence in requesting fair conditions in the conquest of
outer space. A criticised principle was the first-come-first-serve
practice in the distribution of GEO slots. This excludes non-
space fairing nations by default.

Here are some details from a small selection of statements:

UNOOSA Director Simonetta DiPippo, sees UNISPACE+50 as
a starting point for broader space activities with more players.
She reflected on her office as a type of “broker” to bring different
interests together, and also stressed that UNOOSA has entered
into many innovative partnerships which cover the full spectrum
of space activities. (When looking at this portfolio, an outside
observer could conclude that those activities might enable
UNOOSA to set up a space programme - including an UN
astronaut corps.) Director Di Pippo continued by pointing out
that UNOOSA currently comprises of 87 Member States with 5
pending applications. She said that the commitment to the SDGs
made it possible to “think outside the box” and involve also other
UN entities in the work of UNOOSA and to offer services for the
whole UN community. UNOOSA gave institutional support for
nations which intended to set up national activities.

The representative of The Netherlands, Mr.

in cooperation with other member states, is
working towards a proposal in this respect
for the next meeting of the Scientific and
Technical Subcommittee Committee in 2019.”

Dmitry Rogozin, President of the State
Space Corporation Roscosmos, criticised
the blockage of regulations on the space
environment by some Member States.
He urged that national regulations are not
sufficient for outer space activities and
therefore international rules and laws must
govern activities in that environment.

The full text of
the speech by
Dmitry Rogozin (in
Russian) can be
found here:

For the full state-
ment by the Head
of the Chinese
delegation, H. E.
Ambassador Shi
Zhongjun, follow
the link in the QR
code or see the
textbox on pages
23/24.

H.E. Mr. Shi Zhongjun, Ambassador of the
People’s Republic of China and Permanent
Representative to the United Nations in
Vienna sees UNISPACE*50 as the start of
future governance of space activities. The
Asian nations want to see the role of the
UN strengthened. He proposed to apply the
principle of a shared future and a shared

Eelco van der Eijk, National Coordinator
for Space Policy of the Ministry of Economic
Affairs came with a concrete idea of how to
solve one of the pressing problems in space

The full speech
by the repre-
sentative of The
Netherlands can
be read here:

utilisation. He proposed to use LEO instead
of GEO for space newcomers to overcome
the problem with limited GEO slots. He
said: “Madame Chair, your excellencies,
ladies and gentlemen, let me also take
this opportunity to ask your attention to
the specific matter of getting access to the
Geostationary Orbit (GEO), in particular for the developing
world. It is nowadays very difficult for newcomers to obtain
proper orbit and frequency rights to geostationary locations
since the GEO orbit has become highly saturated.

However, the Netherlands has the view that there is another
way to get access to space for developing countries and that
is by obtaining international rights on Low Earth Orbits and
frequencies, and to operationalise satellites in this area of
space. The costs of satellites in a LEO orbit is only a fraction
of the costs of satellites in GEO orbit and therefore operating
satellites in LEO orbit might be a much better way to obtain
access to space for developing countries. The Netherlands,
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vision for the future of all mankind into
space activities. China is already supporting
important UNOOSA programmes and will
continue to do so. Among those programmes
are the utilisation of the future Chinese
Space Station for UNOOSA Member States;
meteorological service for SCO countries;
UN Spider in Beijing; and the Belt-and-Road-Initiative.

On behalf of The Republic of Iraq, H.E. Mr. Abdulrazzaq
Abduljaleel Essa Alhajessa, Minister of
Higher Education, Scientific Research,
Science and Technology, reaffirmed its
support for UNOOSA. Moreover, the Republic
of Irag asked to close the space divide, not

Full text of the
statement (in

only in the access to space but also the divide | Arabic) by the
in the availability of space technologies. The :?::93“0” of

speaker called for developed countries to
engage in technology transfer and build-up
of space capacities in developing countries.
Specifically, he proposed the free exchange
of space data.

Further, he thanked the UN for the approval
of the satellite launch by the Iraqi nation.

He stressed, that Iraq favours the use of outer
space for peaceful purposes and strongly
rejects any militarisation of outer space. To
that end, Iraq favours relying on the UN law
for outer space.

Statement by H.E. Mr. Kim Kwang Sop,

the Ambassador Extraordinary and Plenipotentiary of the
Democratic People’s Republic of Korea: The DPRK is fully
supportive to UNOOSA, the SDG and the peaceful exploration
of outer space. The North Korean Nation has a Space Policy in
place which outlines the use of outer space for the benefit of the
people and recognises the principles of independence and self-
reliance. Also, since 2013 there is a law on space development
in place. The DPRK recognises the use of space as a measure
of the overall strength of a country and stressed the legitimate
right of any nation for the exploration of space.

Full text of the
statement by
H.E. Mr. Kim
Kwang Sop:

Full text of the
statement by the
Delegation of the
Islamic Republic
of Iran:
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Mr. Morteza Barari, Deputy Minister of Information and
Communication Technology and President of the Iranian
Space Agency, speaking for The Islamic Republic of Iran,
conveyed a clear message for cooperation. The speaker
called for non-discrimination and open access to data and
technologies and the use of small sats. Iran assured its full
support to the work of UNOOSA.

From the statement, made by Mr. Li Xinjun, Secretary General
of APSCO - Asia-Pacific Space Cooperation Organisation

‘APSCO strives to provide a regional mechanism for co-
operation through resource-sharing, critical capacity-building
and jointly space-developing programs as we have a shared
vision. Integration of resources mitigates costs and risks, and
brings tangible benefits and outcomes for Member States. Our
cooperative activities are enabling to the use of spatial data for
the socio-economic development in the Asia-Pacific region, and
contributing directly to the Sustainable Development Goals and
SPACE2030.

APSCO believes in strengthening the global governance of
outer space to engage all countries, especially the needs and
requirements of developing countries. APSCO attaches great
importance to its international cooperation, with UN-OOSA,
UNESCAP, UNSPIDER, IAF, ESA and other international
space-related organizations and institutions. ...

APSCO is contributing to critical capacity-building in its members
through need-based short and intensive trainings, and degree
education. The trainees and graduates are all making valuable
contributions in the Member States. APSCO Space Science
Schools and Space Innovation Contests have encouraged new
generation to explore space science and develop the idea of
future universe.

The advantage of vast geographic displacement of APSCO
Member States offers opportunities for connecting the “Ground
Stations” at different places to maximize the efficiency of space
activities. So far, 6 networks have been initially established among
APSCO Member States. Our Data Sharing Service Platform
provides Member States with free Earth-observation images
for research and disaster management. A Global Earthquake
Monitoring and Prediction Platform is under establishment by
using the ground ionospheric monitoring conditions and Seismo-
Electromagnetic Satellite. Based on three in-orbit remote sensing
satellites, APSCO joint Small Multi-Mission  Fyj text of the

Satellite Constellation is under design phase.  statement by
APSCO:

Space is not only a driver of sustainable
development, but a growth multiplier, a vehicle
of progress for social well-being. APSCO will
continue to play its vital role in bringing socio-
economic benefits of space to developing
countries in the Asia-Pacific region.”

Tian Yulong in casual talks. credit: GoTaikonauts!
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From the statement by the PR China:
“Now I'd like to state further China’s following three propositions:

irst, we should foster a sense of shared future to promote

the sustainable development of outer space. The
UNISPACE+*50 outcome document points out the need to
realize a shared vision for the future in the exploration and use
of outer space for peaceful purposes and for the benefit and in
the interest of all humankind. This agreement is a core concept
of the outcome document and also an important contribution
of UNISPACE+*50 to the development of future outer space
governance policy.

A shared vision for the future in space exploration and use is not
only consistent with the objectives and purposes established
in the Outer Space Treaty that the exploration and use of
outer space should be for the benefit and in the interest of all
countries but also in line with current needs to protect the outer
space environment and promote sustainability both for outer
space activities and socioeconomic development; it reflects the
common aspiration of the international community and points
the clear direction for strengthening the global governance of
and international cooperation in outer space in the new era, as
well as addressing various challenges in the peaceful uses of
outer space.

China has always strived to uphold that vision in strengthening
international cooperation in the peaceful uses of outer space.
Yesterday, the side event themed “China’s Space Cooperation:
Towards a Shared Future and Benefits for All” showcased the
practical initiatives taken by China to promote, through open
cooperation, the realization of a shared vision for future space
exploration and use. China stands ready to work tirelessly with
other countries to this end.

Second, we should follow the principle of wide consultation,
joint construction and shared benefits in taking the global
space governance to a new level. Currently, space congestion
highlights the difficulties of governance, the emergence of
a commercial space industry calls for regulatory reform, and
large numbers of developing countries have yet to benefit fully
from space technology. Meeting these challenges requires
the pooling of wisdom and efforts from various stakeholders.
The governance framework built on the UN treaties, principles
and resolutions on outer space with COPUOS as its main
platform has, by and large, worked and should continue to be
maintained and strengthened in the future. At the same time,
the specific mechanisms and rules of the framework should be
continuously improved on the basis of equal participation of and
discussion among states so as to grasp and respond to in a
keen and timely manner the various needs and challenges of
current activities in the peaceful uses of outer space. These
include planning and optimizing the working mechanism as
well as enhancing the efficiency and role of COPUQOS through
developing a space2030 agenda and its implementation plan;
allowing UNOOSA to play its role fully and effectively by making
full use of available resources; promoting the universalization
and more equal, full and effective application of the relevant
outer space treaties; and responding to emerging issues timely
and effectively using the COPUOS platform by complementing
and developing the rules governing outer space, as appropriate.

As a party to the main treaties on outer space, China has
supported and participated in the consultations on the relevant
UN principles and guidelines, including consultations on
the guidelines for the long-term sustainability of outer space
activities as well as discussions on emerging issues such as
the exploration and exploitation of outer space resources and
management of small satellites, among others. At home, China
has faithfully fulfilled its treaty obligations by improving relevant
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legislation and implementing it in space activity planning and
regulation. China will continue, via COPUQS, its in-depth
engagement with the international community in efforts to
improve the global governance of outer space.

hird, we should adhere to the principle of cooperation and

mutual benefitin deepening cooperation in the various areas
of outer space. Cooperation is the eternal theme of the peaceful
use of outer space and key to improving space capacity,
meeting common challenges and achieving sustainable
development driven by space technology. The UNISPACE+50
outcome document reconfirms the importance of and points
out the specific direction for international cooperation, including
taking into account the special needs of the developing
countries. Consensus on these issues should be implemented
fully and effectively. China welcomes COPUOS and UNOOSA
to continue playing their coordinating and promotional role in
this regard.

China has been promoting cooperation with various parties
under the principle of openness, inclusiveness and mutual
benefit, paying particular attention to supporting the applications
requirements of and capacity building in developing countries.
Addressing the 18" Meeting of the Council of Heads of Member
States of The Shanghai Cooperation Organization on 10 June,
President Xi Jinping announced that China is ready to offer
meteorological services using the Fengyun-2 meteorological
satellite. On 28" May, China and the UN put out an announcement
on first-round cooperation opportunities for experiments on-
board the China Space Station (CSS), inviting other countries to
do experiments on-board the CSS using their own experimental
payloads or those provided by China and do extra-vehicular
experiments using their own EV payloads. Astronauts or payload
specialists will be given opportunities for orbital flight in the future.
China provided 18 million RMB for the UN-SPIDER Beijing office
in support of disaster prevention and management in regional
countries. The UN-affiliated Regional Centre for Space Science
and Technology Education in Asia and the Pacific (China),
located in Beihang University, has trained nearly 800 space
science and law specialists from regional countries. The Chinese
government has always supported and will continue to support
the work of the Asia Pacific Space Cooperation Organization and
expand exchanges and cooperation among countries in the Asia
Pacific region in the peaceful use of outer space.

The Belt and Road initiative has also brought strong impetus to
space cooperation. With multiple countries and regions along
the Belt and Road, China has established mechanisms of
cooperation in the satellite navigation area and will jointly build a
Belt and Road space information corridor to promote information
connectivity in the regions concerned.

Madam Chair,

The cause of space exploration and use is
going strong. China stands ready to work with
other countries to implement the outcome of
UNISPACE+50 and contribute to realizing the
shared vision for the future in the peaceful uses
of outer space for the benefit of all humankind.”

Full text of the
statement by
China:

All audio recordings of the statements
given during the Plenum of the
61t COPUOS can be found on this
website (search for: 61 COPUQOS):
http://www.unoosa.org/oosa/audio/v2/
meetings.jsp?Ing=en

right: Dmitry Rogozin, President of the

State Space Corporation Roscosmos
gives the statement for Russia.

far right: Pakistan’s SUPARCO donated
several satellite models to UNOOSA.
credits: GoTaikonauts!
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All statements made at the UNISPACE+50 High-level
Segment, 20-21 June (20 = Wednesday, 21 Thursday) can
be found under the bullet point “Statements made at the
UNISPACE+50 High-level Segment, 20-21 June*, following
this link:

UNISPACE+50 showed that it was high time to come together
again. The whole space community has changed significantly
since 1999. Not only the diversity of stakeholders is new, but
also pressing issues such as space law and the utilisation
and exploitation of space resources need a review. At the
same time our home planet needs more than ever protection.
The importance lies also in the fact that nations express their
different or converging viewpoints and debate the way forward.
Many answers and solutions can be found by or with space
applications. And many answers could be found while cooperating
internationally or globally. 2018 was a good beginning for that.

ot R

Yang Liwei and Simontta Di Pippo reveal a model of the CSS which was do-
nated by China to UNOOSA for its space exhibition. credit: GoTaikonauts!
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Following Yuanwang tracking ships
by Brian Harvey

China has, since the 1980s, developed a fleet of ocean-going
tracking ships, now supplemented by a range of overseas
land stations, such as Swakopmund, Dongara, Malindi and
Neuquen. As was the case with the Soviet Union’s fleet of
tracking ships, sadly disbanded in the 1990s, the location and
activities of the tracking ships can tell us much about present
and planned space activities.
China’s current tracking fleet comprises the Yuanwang 3, 5, 6
and 7. This is an account of the movements of these Chinese
tracking ships from mid-June to mid-September 2019 and their
implications. This report is based on the automatic identification
system carried on all ships. This provides periodic - often
frequent, but not always so - identification signals of location,
speed and direction and also notices of arrivals and departures,
actual or intended. Speed is given in traditional units, nautical
miles per hour, or knots.

At the opening of the quarter, 16 June 2019:

e Yuanwang 3 was in Micronesia heading south east (101°) at
16.2 knots, the only one on a voyage.

e Yuanwang 5 and 7 were moored at the Jiangyin base on the
Yangtze, upriver from Shanghai.

e Yuanwang 6 was heading westward (263°) from Haikou,
capital of Hainan island at 12.8 knots and the next day arrived
at Tieshan on the mainland near Beihai where it stayed until
24 June, before heading south, turning and moving up the
coast northward to the west of Taiwan, where it passed
Fuzhou on 7 July and then stopped in Luoyuan Bay.

Yuanwang 3 slowed on the 20 June near Baker island,

periodically continuing east in the direction 101°, stopping early

July just south of the equator. It appears to have returned quite

quickly after that and was back in Shanghai on 7 July.

By 8 July all ships were stopped: 3, 5 and 7 in Shanghai and 6 in

Luoyuan Bay. It is also the case that there were frequent small

movements between anchorages in Shanghai itself, which

may have been due to the availability of individual anchorages,
repairs, loading or fittings.

On 9 July, Yuanwang 5 left Shanghai and headed east, 91°

at 17 knots into the East China Sea, the second voyage in

this story. By 11 July, Yuanwang 5 was in the Philippine Sea,

heading 145° south east at 19 knots. It passed Guam on the 13

July, the equator on the 17, Vanuatu on the 19, Fiji on the 20,

Tonga on the 22, was 23° south on the 23 and almost reached

the international date line before turning around and passing Fiji

again on the 28 where it loitered, before entering port at Suva,

Fiji on 31 July where it stayed for nine days before heading

north. On the 15 August, Yuanwang 5 was almost stationary

near Roreti island, which is about half way between Hawaii and

Australia, north of Tuvalu island, staying there until 20 August, on

which date it announced its return to Shanghai, where it arrived

at Jiangyin on 3 September after almost two months at sea.

Meantime, Yuanwang 6 headed back down the coast again

through the Straits of Taiwan, eventually heading far upriver to

Zhongshan port, near Macao and Hong Kong where it arrived

on 12 July. Yuanwang 6 stayed there until 3 August, travelled to

Shanghai on the 4 but was back in Zhongshan by the 8, leaving

on the 12 when it again passed Hong Kong, reaching Fuzhou

on the 15 and then its former mooring in Luoyuan Bay, returning

to Zhongshan on the 20.

All ships were in port until 12 September when Yuanwang 7

departed for the high seas.

During this period, there were two voyages:

e Yuanwang 3, which concluded its mission on 7 July (there is
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This photo shows the Yuanwang 3 sailing at the mouth of the Yangtze River, on 5
July 2019 returning from a one-month long tracking mission in the Pacific Ocean for
the launch of the 46" Beidou satellite on 25 June. It arrived at its home port on 8 July.
credit: Xinhua/Li Yuze

o e— - (| :l [ e
A close-up view of the Yuanwang 3 antennas. The photo was taken on 23 June 2019.
credit: Xinhua/Liu Shiping

e

R SN

Yuanwang 3 sailing in the open ocean on 10 June. Itis heading to the Southern Pacific
Ocean to support the launch of the 46" Beidou satellite on 25 June. credit: Xinhua/Li Shiping
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View of the Yuanwang 3 bridge on 8 July 2019 with the captain Ni Liuguo in the
front left of the photo. Yuanwang 3 was returning from its one month long mis-
sion to the Southern Pacific Ocean. credit: Xinhua/Li Yuze
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no information here on when it started; approx. one month)
e Yuanwang 5, which made a two-month expedition beyond

Fiji, slowing at two locations.
Yuanwang 7 remained in port throughout the period.
Yuanwang 6 moved frequently between ports and bays on the
south-east coast. It is not clear why, but it may be for outfitting
of equipment or possibly the lack of a settled anchorage.
When ships are on station, they cruise at a low speed (e.g. two
knots). Soviet recovery ships during the Zond programme used
to stop DIW (Dead In the Water) but that is not the case here.
Presumably the big tracking ships need electrical power, so the
engines are kept turning.
The issue of interpretation concerns the missions of
Yuanwang 3 (mid-June to early July) and Yuanwang 5 (9 July
to 3 September). The Yuanwang 3 voyage fits in well with the
launch on 24 June from Xichang of Beidou DW46 to inclined
geostationary orbit at 105°E and it is reasonable to presume that
its flight path would have taken it over the vessel. Yuanwang 3
stayed on station for two weeks after the launch, presumably
for additional tracking as the Beidou reached a 24 h orbit.
Yuanwang 5 reached the date line at 23°S on 23 July. Three
days later, a CZ-2C launched from Xichang the Yaogan 30-05
series of military observation satellites and it is reasonable to
presume that its purpose was to track this launch. Yuanwang 5
did not return to portimmediately, but lingered in the area, putting
into Suva, Fiji for almost ten days, presumably for supplies or
rest between assignments. Yuanwang 5 was near Roreti on
19 August at the time of the launch of Zhongxing 18, which
appears to have failed shortly after entering orbit, attributed
to a solar panel not opening. Yuanwang 5 began to return to
port the next day, 20 August, so it appears that the failure was
immediate, obvious and irremediable.
Suva has frequently been used as a stopping point for
Yuanwang tracking ships, several times sparking diplomatic
rows, the most recent being early June. Then, Australia’s ABC
News called Yuanwang 7 a high-tech surveillance ship which
followed Chinese army satellites and intercontinental ballistic
missiles. When it docked close to HMAS Adelaide, with US
Marines on board, it ran a story that it might be snooping on
Australia’s military and reported that security measures had
been taken. The Royal Australian Navy suspected that it was
a spy ship deliberately arriving at the same time to carry out
surveillance, it said (Greene, Andrew: Chinese vessel believed
to be spy ship docks next to HMAS Adelaide in Fiji. ABC News,
9 June 2019).
At time of writing, a Beidou was scheduled for launch on
24 September, so it is likely that this is the purpose of the
voyage of Yuanwang 7. Tracking the tracking ships enables
us to make a link between missions and voyages. No ships
ventured further than the South Pacific. It will be instructive
to follow the tracking ships as the CZ-5 rocket is prepared for
test launch in the next number of months. These were not the
only Chinese launches during this period (CZ-11 sea launch on
5 June; Hyperbola on 25 July) but presumably these did not
have nor need access to the tracking ship system.

My thanks for MarineTraffic for supplying raw data.

Aerial photo of Yuanwang 3 sailing at the mouth of the Yangtze River, on 5 July 2019
returning from a one-month long tracking mission in the Pacific Ocean for the launch of the
46" Beidou satellite on 25 June. It arrived at its home port on 08 July. credit: Xinhua/Li Yuze
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Yuanwang 7 departs from |ts home port on 26 November 2018 to carry out mari- View of the bridge of Yuanwang 7 during its departure from its home port on 26 November 2018
time space monitoring and communication missions. credit: Chinanews.com to carry out maritime space monitoring and communication missions. credit: Chinanews.com
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f \
A close-up of the antenna facilities on Yuanwang 7 while departing from |ts home A photo from 08 July 2019 was taken while Yuanwang 3 was sailing back to its
port on 26 November 2018 to carry out maritime space monitoring and commu- home port in Jiangsu Province. credit: Xinhua/Li Yuze
nication missions. credit: Chinanews.com

A photo from 28 June 2019, taken inside the Yuanwang 3 shows a crew member Yuanwang 3 sailing on the southern Pacific Ocean, on 21 June 2019.
watering vegetables growing soil-free. credit: Xinhua/Li Yuze credit: Xinhua/Li Yuze

: An earlier photo from before 2014 of the Yuanwang 5. credit: Chinese internet
A close-up view of the Yuanwang 3 antennas. The photo was taken on 23 June 2019.
credit: Xinhua/Liu Shiping
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4 China (International)
Commercial Aerospace
Forum Wuhan 2018:
Full speed ahead!

by Jacqueline Myrrhe

Once again: Wuhan! From 26 to 28 September 2018, the
11 million inhabitants’ capital of central Chinese Hubei Province
hosted the 4™ edition of the China (International) Commercial
Aerospace Forum (4" CCAF). In 2015 and 2016, the event
was centred around the emerging national commercial space
efforts. But just as in 2017, when the conference was for the
first time international, a wide range of space companies from
China but also from Europe, Asia and the US, presented their
activities in 2018. Realising the importance of international
exchange, this annual event in Wuhan seems to have become
the focal point of commercial space activities not only in China
but also in Asia. It remains to be seen in the near future whether
the CCAF Wuhan can establish itself as meeting place of the
global private space community.

China however, has in 2018 seen the most intense year to date
for the Chinese commercial space sector. The four commercial
sub-orbital launches (see text box on page 31) were just one
aspect of it. To mirror this dynamic, the motto “Lead commercial
aerospace, explore industrial development” was selected. The
forum comprised two days, densely packed with presentations
and talks, presenting the latest commercial developments.
Among them were many of the really famous commercial space
start-ups like SpaceTY, OneSpace, Landspace, Expace but
also the big state-owned companies CAST (China Academy
of Space Technology), CALT (China Academy of Launch
Vehicle Technology), SAST (Shanghai Academy of Spaceflight
Technology), CASC (China Aerospace Science and Technology
Corporation), CASIC (China Aerospace Science and Industry
Cooperation) — the so-called “national team”. For the non-
Chinese visitor, it was useful and interesting to experience
those people about whom one normally reads in the media. In
particular in the exhibition area of the accompanying 5,000 m?
space achievement exhibition which went one for one more day
after the conference, visitors could get in direct contact with
the nearly 70 companies from China and abroad, covering
commercial launcher development, satellite design and
manufacturing, space information applications, finances and
other fields. Open and direct talks with these business people
were easily possible. For that purpose, also the conference
coffee breaks and evening dinners were highly useful to start
lively in-depth discussions and exchange of views. In contrast
to 2017, the Chinese companies were more interested in getting

at the end of the opening session. credit all photos: GoTaikonauts!
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satellites in the world.” credit: GoTaikonauts!

ntercontinental Wuhan at night.

in contact with foreigners. While in 2017, there was still this
invisible barrier letting the Chinese participants remain among
themselves and the foreigners gathering separately. In 2018,
even the dinner and lunch tables were naturally mixed and
Chinese would open a conversation with you without hesitation
- a really nice experience. Also, maybe only in China will you
find that the Vice-Chair of the Board of CASIC is sitting among
the “normal” conference participants — without any VIP fuss.
You only notice who your dining neighbour is, once you have
exchanged business cards.

Overall, the number of participants increased compared to 2017.
An estimated 500 space experts participated in the 4" CCAF.
Despite the clear focus on international involvement, the number
of foreign participants remained more or less the same: around
40 participants from France, the UK, Germany, Russia, the US,
Singapore, Japan, Italy, Australia and Sweden. Certainly, there
is room for improvement in the level of international participation
in the conference. Despite that, 30 % of the presentations
within the conference programme were given by foreign space
experts. Also, more and more international speakers are able to
understand and speak Chinese.

The hallmark of CCAF Wuhan is the dedication and commitment
of the main organiser CASIC to the rise of the commercial
space sector in China. CASIC was able to form a strong alliance
between private and governmental space industry, politicians,
government and non-space actors. With the establishment
of the National Aerospace Industry Base in Wuhan, the first
national and commercially important space industry park is in
the making. This base is characterised by CASIC’s investment
into the manufacturing facilities for the Kuaizhou solid-fuel rocket
and the serial production of small satellites. No need to say that
CASIC occupied the central area of the exhibition area and was
highly visible in the keynote speeches during the forum.

The first talk however, was given by the Mayor of Wuhan,
Zhou Xianwang. He, together with the Vice Governor of Hubei
Province, Cao Guangjing and representatives of the central
government from Beijing opened the exhibition. Both arrived with
a big media crowd which got even bigger when staff with mobile
phone cameras joined in and kept buzzing around. The politicians
received an introduction to the potential that commercial space
has to create high-tech and high quality jobs in Wuhan and the

Shu Chang, CEO of OneSpace spoke fully without Shu Chang, CEO of OneSpace expressed
script and notes. “We hope that we can become his opinion: “It doesn’t make sense to fight
22 contracts with a financial volume of 50.6 billon RMB were signed gne of the biggest launch service providers for small for the biggest piece of the cake. We are

interested in making the cake bigger for all.”
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concepts. When both partners agreed on the draft contact. credit all photos: GoTaikonauts!

details, a handshake sealed the deal.

region. This blends perfectly with the aim of the municipality and
provincial administration to strengthen the economic foundation
of the region and diversify economic growth. The city of Wuhan
alone is contributing 180 billion USD to the GDP of the Hubei
Province, which is 540 billion USD. The National Aerospace
Industry Base in Wuhan has full political support.

The Chairman of the Board of Directors of CASIC, Gao Hongwei,
explained in his opening speech: “CASIC, as a state-owned
strategic high-tech innovative enterprise, seeks transformation
and upgrading through innovations in technology, in the
business model and management; it integrates domestic and
international resources with the development philosophy
of “Information Exchange, Resources Sharing, Capacity
Collaboration, Open Cooperation and Win-Win Outcome”, and
vigorously implements the development plan of commercial
aerospace industry; it actively promotes the major commercial
aerospace projects such as “Feiyun”, “Kuaiyun”, “Xingyun”,
“Hongyun”, “Tengyun” and “T-Flight’ [author: supersonic train
system] projects, and has received various phase achievements
and great progress in the fields of commercial carrier launch
service, commercial application satellite development and
space information application.”

Gao Hongwei said that in the next three to five years, China’s
commercial aerospace industry will achieve significant results that
will have attracted worldwide attention.
The global commercial aerospace
industry will form a new pattern,
and the multilateral cooperation and
globalisation of the aerospace industry
will become the new normal.

“This forum will serve as a platform to
enable domestic and foreign enterprises
to show their commercial aerospace
development capabilities and get
the overview of global commercial
aerospace development.”

The political representatives praised
the potential of aerospace and its
importance for Wuhan and the nation.
They reiterated their support and
efforts in lowering the barriers for the
development of the commercial space
sector and their determination in working
out policies aimed at the levelling of
the playing field for private aerospace
companies as well as strategic initiatives
to help spur the industry.

After the official opening speeches, a

perfectly prepared signature ceremony
was held at the centre stage. In a record

<4
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The flagship of ExPace: the Kuaizhou solid booster rocket with
its mobile transport and launch facility. credit: GoTaikonauts!

[ ] i
Already during the conference programme participants Conference atmosphere: the exchange of business Instead of paper business cards, entrepreneurs in China
started their exchange of ideas and drafted new cards is important and the first step for making scan their QR codes in the profile of their mobile phone

app WeChat. And promptly both persons are connected.

time of three minutes, 22 contracts with a total financial volume
of 50,6 billion RMB (6.4 billion Euro/7.4 billion USD) were signed.

After that, the regular two-days conference programme began.

Fu Zhimin, CASIC’s Chief Engineer emphasised that
cooperation will definitely exceed competition between the
state-owned enterprises and private start-ups. The two sectors
are complimentary. Compared with private players, companies
of the national team like CASIC are taking a long-term view
and systematically expanding along the space industrial chain.
Private companies have more flexibility, flat hierarchies — they
are quicker to apply innovation and modern management or
production mechanisms. It will be a win-win situation to combine
the technological base of governmental companies with their
flexibility and the lower costs of the private sector.

Industrial policies, development models and financial support
will be improved to speed up the development of the domestic
commercial space sector, said Zhao Jian, Deputy Director of
the Department of Systems Engineering of the China National
Space Administration, during the forum. And indeed, just a few
days after the conference, the Chinese central government
announced that a harmonised, national management system
for the private space sector will be introduced to deepen the
partnership between public and private space industries.

Former French astronaut Jean-
Jacques Favier and now professor at
the Institut Supérieur de '’Aéronautique
et de 'Espace - ISAE (National Higher
French Institute of Aeronautics and
Space) in Toulouse, stressed that
international collaboration is important
for the global space industry, in
particular for new space-based
platforms like space stations or lunar
habitats and for new exploration
technologies. “It's easier to collaborate
in a field where nothing exists and
everyone can bring something, for
example for the exploration of Moon
and Mars,” he said.

Many presentations were related
to the “commercial” spin-offs of the
state-owned space giants like CASIC
and CASC - meaning that those
companies are not entirely “private”

companies. A significant amount
of presentations were given by the
“real” commercial space actors.

Their activities and successes were
very prominent in 2018. In early
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manufacturing facilities for the production of the Kuaizhou small launcher and
the serial production of small satellites. credit: CASIC/GoTaikonauts!

September, Beijing-based iSpace Science & Technology Co.,
Ltd., (iSpace) and OneSpace Science & Technology Co., Ltd.,
(OneSpace) launched their rockets within 48 hours of each
other from the Jiuquan Satellite Launch Centre, marking the
opening of a state-owned, military space launch site to the
private sector. Still earlier on 5 April 2018, iSpace tested its sub-
orbital Hyperbola 1S rocket from Hainan island and OneSpace
launched its sub-orbital rocket on 17 May 2018 from a test field
in the Inner Mongolia Autonomous Region.

Currently, China is the fourth biggest investment market for
private space, after the U.S., the UK and France. Although
China has seen only 3 % of the total global financial investment
since 2009, it shows the strongest growth world-wide. From
January to September 2018, 217 million USD had been invested
in Chinese space companies. In 2017 it has been 230 million
USD. Still, governmental space industry employs staff in the
range of 100.000s, while private companies employ personell
at the magnitude of thousands.

In Wuhan the differences between the private spin-offs of
public companies and the “real” commercial actors were visible
as well. The representatives of CAST, CALT, SAST, CASIC
presented their semi-private programmes in the classic style
with static power point presentations but they occupied the
most space in the space exhibition. With one exception: CASIC
showed fancy animations of its reusable space shuttle project
“Tengyun” and incorporated into its exhibits a lot of interactive
displays, modern audio-visual material and eye-catching
models of ExPace’s Kuiazhou launcher.

The young start-ups, like SpaceTY, OneSpace, LandSpace,
Expace, MinoSpace held fresh, self-confident presentations,
often even without power point slides, just free-style without
or with only very few notes on the mobile phone. This young
generation of entrepreneurs took the audience by storm.
The speakers were able to transmit their own passion and
excitement to the listeners in the room. They were literally
radiating optimism and dynamism. They are moving fast and
they love moving fast because their ambitions are as high as
the sky. In contrast to that, their presence in the exhibition area
was less dominant than that of the established state-owned
companies. All space start-ups stressed unanimously that they
are ready to take-up the competition with “old space” or even
other newcomers.

One of those dynamic youngsters is Shu Chang, founder and
CEO of One Space. He pointed out that his company was one
of the first to take advantage of the opportunity to enter the
space sector as a private player. In 2012, President Xi Jinping
highlighted the importance for China to become a space

The concept of the Wuhan National Aerospace Industry Base with the The service profile of satellite manufacturer SpaceTY. credit: SpaceTY/GoTaikonauts!
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superpower and formally allowed in 2014 the establishment of
privately-owned space companies. One year later, OneSpace
Technologies was on the market and is now determined to
establish its niche in the small satellite launcher market.

Shu Chang spoke about CASIC and CAST as a “closed club®
and expressed his satisfaction that this club has been opened
for new entrants. Of course, as a young entrepreneur he feels
the pressure of responsibility. He is convinced that he will be
able to turn his business idea into reality because in particular
in the area of launch services for small satellites, the sector
OneSpace is targeting, demand can be generated by offering
all-round solutions to customers. China is expected to produce
1,000 cubesats over the next five years, and OneSpace is
hoping to ride on this demand. “What commercial aerospace
companies have to think about now is not how the existing
pie is divided? Instead, through cooperation, sharing, and
differentiated development, we will make the pie bigger and
achieve a win-win situation!”

Openly, he criticised the business model of SpaceX, operating
with prices on the market which are not covering the costs.
Although competition is motivating, OneSpace is not protected
and can fail, Shu reminded the audience. The current business
development strategy is resting on three pillars: technology
development, cooperation, and applications.

With respect to technology, he sees many things that can be
achieved by either specialising in certain developments or by
controlled investment.

Cooperation can be useful when a key technology is too
demanding for a single company and by cooperation or by
sharing the development phases among several interested
parties a break-through could be made possible.

Regarding applications, he referred to his own experience
when he is flying on the airplane and cannot get access to the
internet. He knows that technically this can be solved and the
demand is big. So, the solution provider for this demand will
have the full advantage on the market. With this portfolio resting
on those three pillars, the road into the future should be paved.

Shu also recalled that OneSpace was the first Chinese privately
owned company which accomplished a sub-orbital launch on
17 May 2018. The OS-X rocket travelled a total distance of
273.5 km up to an altitude of 38 km before falling back to Earth.
(The earlier sounding rocket flight by iSpace was a test flight.)

On 7 September, short before the 4" CCAF, OneSpace launched
its “Chongqing Liangjiang Star* OS-X1 rocket from Jiuquan for
a 200-second long sub-orbital flight, achieving 15 km height.
The Jilin 1 video satellite recorded the launch and early flight
phase from its 535 km orbit. This video sequence went viral on
the internet, where the netizens praised more the capabilities

page 30
issue # 26 - September 2019



All about the Chinese Space Programme

TAIKONAUTS!

of the video satellite than the remarkable
launch from a military launch site.

Shu Chang played the video taken by
Chang Guang Satellite Company, the
owner and builder of Jilin 1, at the 4" CCAF
and explained for the first time publicly the
story behind the making-of the video.

Originally the launch was scheduled
for 13:00 BJT. However, Chang Guang
Satellite Company notified Shu Chang
that the Jiuquan launch site would not
be covered by that time due to limited
numbers of satellites. In order to ensure
high resolution video quality, it was
recommended that the launch should be
rescheduled to 12:00 BJT. Thanks to the
flexibility and cooperation by the ground
staff at Jiuquan, the earlier launch time was
made possible. Moreover, the personnel
arranged a live broadcast over “Douyin”, a
short video social software in China. Shu
Chang emphasised that he made a very
positive experience in the cooperation with
the national launch site, what is of great
significance and is appreciated by all
private space companies.

The same positive impressions were
shared by Zhang Qi, the Vice Technology
President of space start-up iSpace - Beijing
Interstellar Glory Space Technology
Corporation Ltd., also: Space Honor. He
confirmed: “The Chinese government is
pouring tremendous efforts to advance the
military-civilian integration and by doing so,
support the commercial space sector. Our
Hyperbola 1Z (SQX-1Z) rocket launch on
5 September this year received significant
support from the State Administration
of Science, Technology and Industry for
National Defense (SASTIND) and the
Jiuquan Satellite Launch Centre.”

Zhang Qi took part in several launch
campaigns before when he still served for
a governmental space organisation. From
that time he remembered that the ground
staff in Jiuquan had to obey strict rules
and regulations and had to supervise the

The exhibition booth of the small satellite manufacturer MinoSpace. credit: GT!

Sub-orbital launches
of Chinese private companies in 2018

05 April 2018 - iSpace

On 4 April, 18:00 UTC (5 April 02:00 BJT), iSpace
launched its single-stage solid motor Hyperbola
1S (SQX-1S) rocket for the first time. SQX-1S
took off from Hainan island, reaching a peak
height of 100 km with a maximum flight speed
of 1,200 m/s. The flight verified key technologies
and launch procedures. Hyperbola 1S is a
technology demonstration model of the first solid
launch vehicle Hyperbola 1.

17 May 2018 - OneSpace

On 16 May at 23:33 UTC (17 May, 07:33 BJT)
OneSpace’ sub-orbital rocket OS-X0 “Chongqing
Liangjiang Star” was launched from a test field in
the Inner Mongolia Autonomous Region (Alxa).
Chongging Liangjiang Star is named after the
state-owned Chongqing Liangjiang Aviation
Industry Investment Group, which co-invested in
OneSpace’s manufacturing facility in Chongqing.
The 9 m-long, single-stage, solid-fuel rocket
of 7,200 kg mass reached a height of 38.742
km and a maximum speed of approximately
5.7 times the speed of sound. The launcher was
equipped with a wireless communication system
for on-board sensors and a low-cost and light-
weight energy system. The main objective of
the mission was to collect data. Nevertheless, a
payload for customer Shenyang Aircraft Design
Institute under Aviation Industry Corporation of
China, Ltd., was hosted.

OneSpace plans 10 annual orbital launches for the
OS-X launcher once the rocket is fully operational.

05 September 2018 - iSpace
After its first sub-orbital launch on 4 April/5 April
with Hyperbola 1S from Hainan, iSpace
conducted its second test flight with its single-
staged Hyperbola 1Z (SQX-1Z - Shuang Quxian
1Z) on 5 September at 05:00 UTC (13:00 BJT)
from Jiuquan Satellite Launch Centre. At the
peak height of 108 km, the rocket released three
cube satellites: TFJR 1 for Zero-g-Lab in Beijing
and CDGX 1 and EREBus for ADA-Space in
Chengdu. A first orbital test flight with enlarged
first stage and the SQX upper stage is planned
for the first half of 2019. iSpace said that four
launches are on its commercial manifest for 2019.

07 September 2018 - OneSpace
OneSpace launched on 7 September at 04:10
UTC (12:10 BJT) for the second time its solid-
fuel OS rocket - this time in the version OS-
X1 (Chongging Liangjiang Star-X1) and from
Jiuquan Satellite Launch Centre. OneSpace
aims for its first orbital launch in 2019.
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launch support crew without any pardon. Butin September 2018,
things were relaxed: “To our surprise, our commercial rocket
launch received extra attention and excellent cooperation in
many aspects.” said Zhang Qi, speaking highly of the openness
and support of related government agencies.

The 4" CCAF coincided with the public discussion of a classic
conflict between a state-owned company which was challenged
by a private start-up. Within the Chinese internet community, a
wave of outrage propagated about a court case which CASC
initiated against its former employee Zhang Xiaoping. Zhang is
an experienced rocket engine engineer with expertise in liquid
fuelled engines. He left CASC to take up a job at LandSpace.
CASC argued that this change is a violation of business rules,
even leading to serious damage of China’s national space
efforts for lunar exploration. This issue was not pleasant for
LandSpace. However, it turned out that the accusations had
been exaggerated and public opinion took the side of the rocket
scientist, blaming the governmental company for not fairly

paying its talents. There were even reports
that President Xi Jinping was quoted as
saying: as long as Zhang stays in China,
he can do what he wants.

For the GoTaikonauts! team, a valuable
outcome of the 4" CCAF was that we
received an invitation to attend the
first launch attempt of the commercial
launch provider LandSpace at the end of
October. (see our report on that launch in
GoTaikonauts! no 23, page 20 to 23)

During the 4" CCAF 2018 in Wuhan, the
first Chinese magazine on commercial
space was established. It is bilingual. The
editors are looking for contributions from
all over the world.

On a last note: The conference venue was
absolutely amazing! The Intercontinental
Hotel Wuhan with the adjunct Expo Centre
is an architectural highlight. The hotel
facade re-assembles a UFO hanging in
its suspension at the launch tower before
take-off — agreed, this is just one possible
interpretation of the futuristic shape of the
conference hotel.

In the long run, the CCAF might find
its permanent location in the Wuhan
Aerospace Industrial Base where a
conference centre is planned. There, not
only an associated conference exhibition
on the big scale is possible, but also tours of
the manufacturing facilities could become
part of the conference programme. That
shall be highly interesting.

The 2018 China
Commercial
Aerospace Forum
Blaine Curcio, founder of
Orbital Gateway Consulting
and a Senior Affiliate
Consultant at Euroconsult,
has given account about his impressions from the
4th CCAF. He was one of the speakers on the first
conference day where he presented in the Sub-
Forum 2 “Aerospace Ecosphere” an overview on
“The Low Earth Orbit (LEO) Constellation Industry”.
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