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FOCUS
A new European Commission DG for Defence Industry and Space
The new set-up of the recently appointed European Commission has been presented by its President, Ursula
von der Leyen, on September 10th. For the first time in the history of the Institution, the Commissioner
for the Internal Market will be supported by a new Directorate General exclusively devoted to Defence
Industry and Space. At the time of publication, the appointment of the former French Defense Minister Ms.
Sylvie Goulard was not approved by the European Parliament and a new Commissioner has not been
appointed.
Amongst other responsibilities, the DG will be entrusted with the task of strengthening the link between
Space and Defence. Although the Defence and Space industries share a number of commonalities,
especially in terms of technological R&D, some distinctive features emerge from this development.
From an institutional standpoint, space represents a shared competence between the Union and its Member
State (art. 189 TFUE), while Defence remains embedded within the sovereign powers of each MS. The
industrial landscape also shows synergies between the two sectors (technological development, delivery
of services, etc.) and similar features in geographic distribution of a few large industrial groups in both
space and defence.
Nonetheless, in terms of industry turnover, space hardly compares to the defence sector. According to the
figures provided by ASD (the trade association of European Aeronautics, Space, Defence and Security
Industries) in 2017 the turnover of the defence industry was around €100B with an employment capacity
of circa 450K people. In the same FY, the space sector totalled a turnover of about €9B and counting for a
direct employment of about 43K people. And yet, in the framework of the EC support measures, space is
very well served by the communitarian funds with a proposed amount of €16B for the next MFF (2021/2027)
whilst €13B will be allocated to the European Defence Fund. The current ratio among institutional funding
supporting R&D is still in favour of space. However, given the size of the industry under the new common
administrative umbrella, the needs and the potential demand from defence industry might be higher than
that of space. This could potentially lead to the draining of funds and diverting efforts for activities not
related to top political or industrial priorities towards defence related programmes.
The reflections on this pairing clearly yield an interesting dynamic – the result and operational implications
of which have yet to transpire and likely bring up many questions on the future of European strategy for
space.

More on this in: ESPI Brief 35, to be published October 2019
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EUROPE
EEAS announces 3SOS initiative building on COPUOS sustainability guidelines
Carine Claeys, Special Envoy for Space and Head of the EEAS Space Task Force announced the creation of
a new public diplomacy initiative on 13 September during a panel discussion at Euroconsult’s World
Satellite Business Week. According to Claeys, the "Safety, Security and Sustainability of Outer Space
(3SOS)” public diplomacy initiative will promote 'ethical conduct' in space amid concerns about orbital
debris”. The initiative will initially enlist the support from industry, space agencies and think tanks to
build “a common understanding of reasonable behaviour” in space, building on efforts such as the
Guidelines for the Long-term Sustainability of Outer Space Activities approved by UNCOPUOS in June 2019.

Europe is a step closer to Mars’ surface
The joint endeavour between ESA and Roscosmos – the
ExoMars program – continues to progress: ESA announced on
20 August that all instruments have been installed on the
Rosalind Franklin rover and as construction is completed, it
will be transferred to France for testing under conditions
resembling the environment of Mars. Furthermore, ESA’s
Lander Radioscience experiment (LaRa) has passed the
testing phase on 22 July and will be transported to Russia for
installation on the Kazachok Surface Platform. The LaRa is
tasked with “maintaining an extremely stable direct radiofrequency link between Earth and Mars for a full Martian
year”.

Picture 1: Credit: ESA

While these programs progress, ESA continues to troubleshoot the design of the ExoMars parachutes
designed for the descent module after an unsuccessful test conducted on 5 August. In addition to regular
exchange between ESA and NASA, ESA is organizing a Mars parachute specialist workshop to exchange
knowledge and work towards a successful launch in 2020.

ESA lunar exploration project PROSPECT finds new contributor
ESA has selected ispace as a new contributor to the Science Team for PROSPECT (Package for Resource
Observation and in-Situ Prospecting for Exploration, Commercial exploitation and Transportation) – a
payload package in development for a planned lunar lander mission to the Moon’s South Pole. The mission
aims to investigate the lunar region for resources such as lunar water ice and ispace members will join the
groups tasked with planning, operation and processing of data and coordinating the lunar instruments.

ESA announces new EO mission and Third Party Missions under evaluation
After a two-year feasibility study phase for two possible new missions, ESA announced on 24 September,
that it has selected the Far-infrared Outgoing Radiation Understanding and Monitoring (FORUM) mission to
become ESA’s ninth Earth Explorer mission. According to ESA, “FORUM will provide new insight into the
planet’s radiation budget and how it is controlled” by “measuring radiation emitted by Earth into space”.
New data from FORUM will improve climate models and climate prediction by measuring the far-infrared
part of the electromagnetic spectrum and thus filling the gap in existing research and measurement efforts.
ESA has announced on 29 July its decision to continue the data assessment of three constellations as Third
Party Missions under evaluation, which are considered to be under the umbrella of the Earthnet program:
ICEYE, Planet, Spire. According to Giuseppe Ottavianelli, Earthnet program manager, this decision will
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“raise awareness about the potential for scientific studies and new EO applications” and emphasizes the
need to increase “knowledge about the data quality of these constellations and to foster data
interoperability.”

ESA advances space science and exploration projects
ESA’s JUICE (JUpiter ICy moons Explorer) spacecraft –
designed to investigate Jupiter’s moons Europa, Callisto and
Ganymede, in particular their environments and the possible
existence of subsurface oceans – has passed the first
construction phase. Prime contractor for this project, Airbus
Defence and Space, has announced on 25 July that the
spacecraft will now continue construction at various Airbus
sites in Europe.
Just a few days later, on 29 July, ESA announced that the
Characterizing Exoplanet Satellite, Cheops, has successfully
Picture 2: Credit: Airbus
passed the final review before its launch on a Soyuz rocket
from Europe’s Spaceport in French Guiana scheduled for the last quarter of the year. Cheops will
predominantly study stars hosting planets in the size range of Earth-to-Neptune.

ESA performs collision-avoidance manoeuvre for the first time
ESA was informed by the 18th Space Control Squadron of the US Air Force of a potential collision occurring
on 2 September between ESA’s Aeolus satellite and Starlink44 – one of the first 60 satellites launched in
May 2019 for SpaceX’s mega-constellation. ESA’s Space Debris Office performed calculations and it was
determined that the collision probability was higher than 1 in 10 000 and thus reached ESA’s avoidance
manoeuvre threshold. Through the activation of thrusters, Aeolus successfully increased its altitude and
avoided a potential collision – the probability of which was calculated to be 1 in 1000 at the time of the
manoeuvre. SpaceX clarified initial media reports stating they had refused to perform an avoidance
manoeuvre by referring to technical issues which prevented the company from reacting to an increase in
probability and engaging in further correspondence with ESA accordingly.

Galileo's milestones amidst continued development
Galileo users experienced a temporary interruption of service for multiple days as of 13 July due to an
“equipment malfunction in the Galileo ground infrastructure, affecting the calculation of time and orbit
predictions, and which are used to compute the navigation message.” The incident led to an interruption
of the Galileo initial navigation and timing services for six days – with the exception of the Galileo Search
and Rescue (SAR) service. After recovery work performed by GSA experts, industry, ESA and the European
Commission, function was restored on 18 July. The GSA reiterates that Galileo is currently in the “initial”
phase and once in the “fully operational phase”, the system will function independently from other
satellite navigation systems. Just a few weeks after this event on 10 September, the GSA celebrated two
important milestones – Galileo reaching 1 billion smartphone users and the GSA’s 15th anniversary.

France strengthens its posture on space defence strategy
On 25 July, the French Minister of the Armed Forces Florence Parly announces the country’s forthcoming
space defense strategy, building on the announcement by the Franch President Emmanuel Macron on 13
July to “secure our defence of, and by space”. According to Minister Parly, the three pillars of this new
space defence strategy are:
► A better understanding of the space context;
► Increased and active protection of France’s orbital systems;
► A strengthened military space capability.
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Most notably, the Minister of the Armed Forces announced the creation of a Space Command, to be placed
under the authority of the future French Air and Space Force and the creation of a draft legislation by the
end of the year, designating the Minister of the Armed Forces the operator of all defence satellites.
Furthermore, the changes entail the future acquisition of nanosatellites and long-range radar
demonstrators as well as the investment of 700 million euros (in addition to the budget provided by the
military planning law) into satellite renewal – reaching full capacity by 2030.

Germany reveals promising results of EDEN ISS project
The EDEN ISS research project led by the German Aerospace
Centre (DRL) has presented the results on 23 August. Paul
Zabel, DLR researcher and member of the crew at the Alfred
Wegener Institute’s Neumayer II Antarctic research station,
spent one year on the perpetual ice researching the
production of food in inhospitable conditions, such as future
space missions on the Moon or Mars. Over nine and a half
months, the team succeeded in growing 268 kilograms of food
in an area of 12.5m2 over nine while only reaching half of the
Picture 3: Hanno Müller, Alfred-Wegener-Institut
projected power consumption for greenhouses in space. Eden
ISS scientists have drafted a design concept for a space greenhouse to be launched using a Falcon 9 rocket
and this project’s research on how to cultivate locally grown food in space will continue.

ASI strengthens international cooperation
On 1 July the Italian Space Agency (ASI) hosted a delegation of high-level representatives from the Israeli
Space Agency (ISA) and other Israeli governmental bodies at its premises for a bilateral workshop taking
stock of the industrial cooperation between the two countries. During the workshop a further phase in the
development of the joint hyperspectral satellite SHALOM (Spaceborne Hyperspectral Applicative Land And
Ocean Mission) was kicked off. SHALOM is an advanced evolution of PRISMA – an entirely made-in-Italy
precursor launched earlier this year. To further strengthen the industrial relations between the two
partners, a delegation including Michele Emiliano, the Governor of the Apulia region, and the President of
the Aerospace cluster DTA visited the Israeli Space Agency in Tel Aviv to explore future possibility of
cooperation, especially in the exploitation of the Grottaglie spaceport, the first of its kind in Europe.
Similarly, at the margin of the industry days in Prague on 10 September, Giorgio Saccoccia, President of
the Italian Space Agency and Vladimir Kremlik, Minister of Transport of Czech Republic, signed a framework
agreement to foster scientific, technical and industrial exchanges between the two countries.

Italy kick-starts ITAL-GovSatCom
One year after the publication of the invitation to tender, an agreement was signed on July 8th between
the Italian Space Agency and the Space Alliance including Thales Alenia Space and Telespazio and several
Italian SMEs active in different segments of the space value chain. This public-private partnership is the
first step towards the development of ITAL-GovSatCom, an innovative, secure, reliable and resilient
telecommunication system for institutional purposes mirroring the European GovSatcom.

UK Defence Secretary announces new projects and ambitions for space
program
Former Defence Secretary Penny Mordaunt spoke at the Royal Air Force Air and Space Power Conference
on 18 July to announce the Ministry of Defense’s space program ambitions. The Joint Forces Command will
be transformed into the so-called Strategic Command, tasked with coordinating all Armed Forces activities
across the five war-fighting domains: Air, Land, Sea, Cyber and Space. These activities notably include the
UK’s participation as the first partner nation in the US-led international coalition Operation Olympic
Defender – aimed at strengthening deterrence against hostile actors in space.
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The Defence Secretary further announced a new £30M fund for the development and 2019 launch of a
small satellite demonstrator with the purpose of improving RAF battle awareness. This endeavour will be
supported by the new Team ARTEMIS, a “transatlantic team of UK and US defence and industry personnel”
founded by the UK Ministry of Defence. Project ARTEMIS' industry cooperation has commenced with the
secondment of an RAF member of staff to the Virgin Orbit small satellites program as well as a
Memorandum of Understanding between the Ministry of Defense and Rayethon on cooperation towards
ensuring the success of the MOD's small satellite development and launch.
These developments coincide with further ambitions of the UK in developing space technology for defence
purposes, as shown by:
► the announcement by Minister for Defence Procurement, Ms. Anne-Marie Trevelyan, of a joint
investment of over £1.5 million into 12 new innovative projects by the UK Space Agency and the MOD’s
Defence Science and Technology Laboratory;
► the 5-year contract signed on 19 July between Airbus and the UK Ministry of Defence to run the UK
MOD’s C4ISR centre;
► the Defence Secretary announcing the launch of a competition to operate “the UK’s next-generation
military satellite communications system, SKYNET 6”, on 11 September;
► and the UK’s Defence Science and Technology Laboratory (Dstl) awarding Airbus a design study to
develop technologies for ultra-high-resolution Synthetic Aperture Radar (SAR) satellites.

UK poised for future cooperation with NASA on Moon missions
On 16 July, UK Science Minister Chris Skidmore announced that NASA and the UK Space Agency signed a
Joint Statement of Intent on Lunar Research and Exploration the day prior. According to the Statement,
the UK and the USA share a common interest “in accessing the Moon for science” and through the
establishment of a working group will be exploring opportunities for future cooperation, which in turn
could be formalized with in international agreements. The UK is particularly interested in stimulating
commercial exploration activity.

UK Space Agency Annual Report and Accounts for 2018-19
On 4 July the UK Space Agency presented to the House of Commons its “Annual Report and Accounts 20182019”. The report provides highlights on developments and achievements of the United Kingdom Space
Agency in the implementation of its national space strategy for the reference period.
Major efforts have been reported in the following areas:
► Policy and strategy: UKSA partnered with other governmental bodies to implement the Space Industry
Act (March 2018) to enable launches from 2020. In this context, the Agency awarded £31.5M for
projects to launch satellites from UK spaceports, in addition to working closely with a wide range of
national stakeholders, eventually forming a foundational element to manage a Critical national
infrastructure of space assets. To this end, the UK Global Navigation Satellite System was established.
► Industry: UKSA engaged in the industry led Space Growth Partnership to design a new strategic
approach to space interests. To support the next generation of space entrepreneurs, the UK space
agency expanded its space incubation network. It was issued a call for ideas using satellite applications
to drive innovation in the National Health Service, worth £4M.
► International cooperation: UKSA secured its place within the European Space Agency contributing to a
wide spectrum of activities from space science (SMILE mission) to Earth observation (Aeolus mission)
► Education and outreach: the UK Space Agency continues to support space education programmes for
young pupils and has already reached 140000 students across the country. The agency is also providing
training for the professional developments of teachers. With regard to higher education levels, the
agency provided traineeship opportunities and scholarships to attend the International Space
University’s Space Studies Programme.
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Greece to cooperate with Thales Alenia Space and Thales Hellas
The Hellenic Space Agency has signed a Memorandum of Understanding with Thales Alenia Space and Thales
Hellas on space cooperation in the realm of Earth Observation. The Memorandum of Understanding aims
to “build synergies, boost the Greek space industry’s capabilities, and strengthen capacity in the space
sector.”

Royal Netherlands Aerospace Centre (NLR) expands cooperation framework
The Royal Netherlands Aerospace Centre (NLR) has signed a framework agreement with Turkish Aerospace.
The agreement signed between Turkish Aerospace President and CEO Prof Temel Kotil and NLR CEO Mr.
Michel Peters will focus on cooperation on “aerospace research projects, trainings, modelling, simulation,
testing and new manufacturing techniques.”

USA
U.S. Space Command formally re-established
At the direction of the President Trump, Secretary of Defence
Mark T. Esper established the U.S. Space Command
(USSPACECOM) as the eleventh Unified Combatant Command
on 29 August. Gen. John W. Raymond has been confirmed as
commander by the Senate. According to Secretary Esper, “to
ensure the protection of America’s interests in space we must
apply the necessary focus, energy, and resources to the task",
thus reiterating the vision for the Space Command.

NASA continues to progress on various parts
of lunar mission
During his visit to NASA’s Kennedy Space Centre to
commemorate the 50th anniversary of the Apollo 11 moon
Picture 4: Credit: U.S. Department of Defense,
landing on 18 July, Vice President Mike Pence unveiled NASA’s
United States Space Command
Orion crew capsule for the Artemis 1 mission as well as the
logo for Artemis 1. The spacecraft includes the European Service Module – ESA’s contribution, assembled
in Bremen, Germany – and will now undergo testing before its transfer to NASA’s Plum Brook Station in
Ohio, where further testing on the spacecraft's resilience will be conducted.
NASA issued a final version of its call for proposals for a human lunar lander system Sept. 30, after releasing
the first two drafts in July and August for comments from companies. The final version includes the
important amendment that companies have the option to initially bypass the lunar Gateway – at least for
the initial mission of 2024; yet, docking will be required from 2028. NASA expects to select two companies:
one would complete a 2024 landing on the Artemis 3 mission, while the other would fly their lander on the
Artemis 4 mission in 2025. NASA will then transition into a lunar lander services contract similar to those
for commercial cargo and crew services for the International Space Station.
Leveraging further cooperation with the US industry, NASA announced on 30 July that it selected 13 U.S.
companies through NASA’s Announcement of Collaboration Opportunity (released in October 2018). These
companies will work on projects related to the Artemis program in 19 partnerships formalized through nonreimbursable Space Act Agreements between the respective companies and NASA. The various projects
will revolve around topics such as propulsion, in-space manufacturing and assembly, as well as entry,
descent and landing. Amongst the companies selected are Lockheed Martin, Blue Origin and SpaceX. On 27
September, NASA announced a further selection of 14 companies through its Tipping Point solicitation
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program and awarded a value of around $43.2M to their projects – which range from the development of
propulsion systems to Cryogenic Propellant Production and much more.
On 22 August, NASA, Northrop Grumman Corporation and Lockheed Martin announced that its Altitude
Control Motor (ACM) designed for the Orion spacecraft’s Launch Abort System (LAS) successfully completed
its second qualification test. The correct performance of the high-pressure valves under hot temperature
conditions is considered “a critical step toward Artemis 2, the first crewed mission of NASA’s Deep Space
Exploration Systems.”

U.S. Air Force takes over retired NOAA weather satellite
The National Oceanic and Atmospheric Administration
confirmed on 19 September that it is transferring the
decommissioned GOES-13 geostationary weather satellite to
the U.S. Air Force. The satellite will be transferred to a new
undisclosed orbital location and fill a gap in the U.S. Air
Force’s weather coverage, however the NOAA will “operate
the satellite on behalf of the Air Force during its remaining
life span.”

Space Launch System (SLS) progresses

Picture 5: Credit: NASA

NASA announced on 19 September that the assembly of the main structural components of the Space
Launch System rocket core stage has been completed. The SLS will be used in the Artemis I (Exploration
Mission-1) to send NASA’s Orion spacecraft to the Moon and is the largest rocket stage built since the Saturn
V. Final assembly of the Artemis I core stage is projected for December 2019, after which it will be
transferred to NASA’s Stennis Space Centre in Mississippi for testing.

The U.S. FCC adopts new licensing rules for small satellites approved
On 1 August, the U.S. Federal Communications Commission (FCC) announced a new streamlined application
and authorization process for small satellites. According to the FCC, the “innovation in the small satellite
sector and the increasing number of commercial operations” has outpaced existing licensing rules and
processes and thus called for a licensing process tailored to small satellites that is cheaper and more
flexible. Specifically, this process is available to satellites with certain characteristics, including:
► A Short on-orbit lifetime;
► A Maximum wet mass of 180kg;
► A low risk of orbital debris and spectrum interference.

CANADA
CSA signs Memorandum of Intent with ESA and GHGSat
During ESA’s ɸ-week in September, the Canadian Space Agency signed a Memorandum of Intent with ESA
and the Canadian EO company GHGSat. Based on a shared concern for the climate crisis and the need for
improved understanding of chemical and physical atmospheric processes, the collaboration entails the
“provision of free data from the GHGSat constellation to the scientific community” and the support of
global efforts and initiatives monitoring greenhouse gases.

Canada’s big investment in LEO constellation to connect remote citizens
On 24 July, the Canadian Minister of Innovation, Science and Economic Development, Mr. Navdeep Bains
announced that the Canadian government will invest $85M Canadian dollars towards the Ontario-based
company Telesat’s development of a broadband satellite constellation with further government funds of
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up to $600M to be invested in capacity over the first decade of the constellation’s operation. According to
Minister Bains, the investment will in turn provide privileged access to the constellation and provide
connectivity to citizens living in rural and remote parts of the country. The constellation is expected to
begin to offer regional service in 2022 and global service in 2023.

CSA awards two contracts for contribution to SMILE mission

Picture 6: Credit: CSA, ESA, NASA, UCL

Canada’s contribution to the Solar wind Magnetosphere Ionosphere Link Explorer (SMILE) mission will be
developed by Honeywell and the University of Calgary, who were awarded contracts worth $11M and $1.5M
respectively. SMILE is a collaborative mission between the European Space Agency (ESA) and the Chinese
Academy of Sciences (CAS) focused on space weather phenomena for which Honeywell will design the
Ultra-Violet Imager (UVI) and the University of Calgary the UVI Science Operations and Data Centre. The
instrument will “observe the auroras over the entire northern hemisphere, even during daytime, for 40
hours at a time.”

Canada prepares for contribution to Lunar Gateway
The Canadian Space Agency (CSA) announced on 19 August
that it has awarded two contracts to the Canadian company
MacDonald, Dettwiler and Associates (MDA) in preparation of
Canada’s contribution “Canadarm3” to the Lunar Gateway
mission. Canadarm3 will be the “smart robotic system which
includes a next-generation robotic arm” and through utilizing
artificial intelligence perform tasks such as inspecting and
repairing the Gateway, assisting astronauts during spacewalks
and capturing vehicles. The first CSA contract “covers
Picture 7: Credit: © Canadian Space Agency
concept and technology development activities of robotics
interfaces” for the exploration large arm (XLA). The second contract covers similar activities for the
smaller exploration dexterous arm (XDA).
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RUSSIA
Two agreements signed on Lunar research between Russia and China
Roscosmos announced on 17 September that two agreements on cooperation in Lunar research were signed
between Roscosmos Director General Dmitry Rogozin and Head of China National Space Administration
during the visit of the latter to Saint Petersburg. The first agreement pertains to the creation and operation
of a joint Data Centre for Lunar and Deep Space Research, the implementation of which will be a
graphically distribution information system with two main centres in Russia and China respectively.
The second agreement pertains to “cooperation to coordinate the Russian Luna Resurs-1 spacecraft with
the Chinese Chang’e 7 Moon polar research mission” and entails data transmission tests and the exploration
of the possibility of mutual scientific payload for both spacecraft and joint experiments.

Regulation approved to create federal Earth’s remote sensing database
The Government of the Russian Federation has announced the approval of regulation for the creation and
maintenance of “the Earth’s remote sensing federal database”. According to the Roscosmos announcement
on 3 September, “the regulation defines ways of data transmission, as well as the time period of sending
the data to the database”- paving the way for maintenance of the database and data provision to its clients
as well as interaction with other government databases. The database itself aims to “improve the
effectiveness and opportunities to employ the Earth’s remote sensing data received from the state Russian
and privately-owned foreign satellites.”

INDIA
ISRO loses contact to lunar lander Vikram during landing attempt
After India’s Geosynchronous Satellite Launch Vehicle GSLV MkII-M1 successfully launched the
Chandrayaan-2 spacecraft into orbit on 22 July 2019, and its subsequent travel to the vicinity of the moon,
ISRO lost contact to the lunar lander “Vikram” during its landing attempt near the moon’s south pole on 6
September 2019. The Chandrayaan-2 orbiter was able to locate and take a picture the lander on the moon’s
surface and ISRO continues to attempt to establish communication with the lander. Nonetheless, India’s
attempt to land Vikram and study the surface of the moon – thus becoming the 4th country to land on the
moon – is presumably thwarted.

JAPAN
HTV-8 successfully launched after postponement
The HTV-8 cargo ship, sent by JAXA, reached the International Space Station after a postponed launch due
to a fire on a launch platform. Along with food, water and other supplies are six lithium-ion batteries which
will replace nickel-hydrogen batteries on two power channels of the ISS. Among other experiments, HTV8 is also carrying a novel prototype laser communications system, called the Small Optical Link for
International Space Station, developed by JAXA and the Sony Computer Science Laboratories to boost data
communication speeds with the space station. Indeed, laser links accommodate higher-bandwidth
communications than radio systems. The HTV-8 also transported Rwanda's first satellite, RWASAT-1.

JAXA signs Joint Statement on Cooperation with NASA in Lunar Exploration
On 24 September, JAXA President Hiroshi Yamakawa welcomed NASA Administrator James Bridenstine at
the JAXA Headquarters in Tokyo. During their meeting, they discussed ongoing and future cooperation
between JAXA and NASA and signed a Joint Statement of Intent on Cooperation, referring to shared goals
regarding JAXA’s participation in NASA’s Artemis program and the participation of Japanese astronauts in
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lunar exploration. Japanese proposals for cooperation include “cooperation on Gateway, including
habitation functions and logistics missions, utilizing the Japanese HTV-X spacecraft and H3 launch vehicle.”

Asteroid Explorer Hayabusa2’s successful 2nd touch down
JAXA confirmed on 11 July that the Asteroid Explorer Hayabusa2 successfully touched down on asteroid
Ryugu for the second time. According to the data sent from Hayabusa, the touchdown sequence and
collection of soil samples went as planned. According to JAXA, the Hayabusa2 mission to the C-type
asteroid Ryugu will help “study the origin and evolution of the solar system as well as materials for life”.

Picture 8: Credit: JAXA, Chiba Institute of Technology, University of Tokyo, Kochi University, Rikkyo University, Nagoya
University, Meiji University, University of Aizu, AIST

CHINA
China announces first mission to Mars for 2020
On 7 July, China announced its first mission to Mars in 2020, which includes orbiting and landing a rover
on Mars – the construction of which has been completed, according to Chinese scientists who spoke at a
space conference. Its primary purpose is to detect sins of life on Mars and explore Mars’ potential for
transformation to suit human life, says Ouyang Ziyuan, chief scientist of China’s lunar exploration mission.

Chinese space lab Tiangong-2 completes controlled re-entry
On 19 July, the Tiangong-2 space station deorbited and re-entered the atmosphere after completing its
mission which started with its launch in September 2016. As China’s first space laboratory, Tiangong-2
served to master and verify the technologies required to assemble the much bigger China’s Space Station
(CSS) in the early 2020s.

China to launch an additional 100 satellites into space by 2025
At the beginning of July 2019, Yu Qi, an official at the China National Space Administration announced at
a conference held in Beijing that China aims to add nearly 100 additional satellites to the existing 200
Chinese satellites currently in orbit. According to Yu Qi, has already developed the fundament and
environment to properly support further growth of its space economy – falling in line with global space
economy development trends.
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Australia boosts space industry: new regulation and US & UK cooperation
The Australian government has announced on 30 August, that new updates to the regulatory framework
for space activities have been introduced regarding the process for launching into space and returning
spacecrafts to Earth. These changes to the regulation are meant to create a more streamlined process in
order to improve the access to space for Australian space industry actors.
Furthermore, the Australian Space Agency and NASA signed a letter of intent on 21 September to launch
new cooperation on space, including the United States’ Moon and Mars exploration programs, and Artemis.
To this end, the Australian government will invest $150M over five years for Australian businesses and
researchers to participate in NASA’s programs.
On 24 September, Dr. Megan Clark AC, Head of the Australian Space Agency attended the UK Space
Conference in Wales and announced together with Dr. Graham Turnock, CEO of the UK Space Agency a
new joint effort of the two countries titled Space Bridge. This initiative will be carried out by the two
space agencies as well as Austrade and the UK Department for International Trade and “lay the foundation
for future space-related trade opportunities” through opening up “new opportunities for Australian space
businesses to access the global space sector through future trade agreements.”

U.A.E. sends first person to space
Hazzaa al-Mansoori has completed his flight with the Soyuz
MS-15 spacecraft, which docked with the International
Space Station on 25 September, and thus become the first
person from the United Arab Emirates to venture into space
and to the ISS. According to The Mohammed Bin Rashid
Space Centre (MBRSC), he will conduct “a series of
significant experiments, particularly on the impact of
microgravity on the human body” before returning to Earth
eight days later. One of the projects will be conducted in
cooperation between MBRSC and JAXA on the Kibo module
and involve Hazzaa al-Mansoori carrying out an education
project on attitude control of spacecraft by using JAXA’s
camera robot “Int-Ball”.

Picture 9: Credit: NASA/Bill Ingalls

Pakistan announces human spaceflight program
Pakistan’s Minister for Science and Technology Chaudhry Fawad Hussain announced on 25 July that Pakistan
aims to send its first national into space in 2022. According to Minister Chaudhry Fawad Hussain, the
“selection process for the first Pakistani to be sent to Space shall begin from Feb 2020”, initially shortlisting
50 people and selecting the first person by 2022 – calling it Pakistan’s “biggest space event of our history”.

Philippine Space Act establishes Philippines Space Agency (PhilSA)
With the signature of President Rodrigo Duterte on 8 August, the Philippine Space Act established the
Philippines Space Agency (PhilSA) as an administrative entity of the executive branch of government and
the primary entity to develop the national space program. Furthermore, the law established the Philippine
Space Development and Utilization Policy (Philippine Space Policy) as well as a Philippine Space Council
headed by the President. The primary areas the program will focus on are: National Security and
Development; Hazard Management and Climate Studies; Space Research and Development; Space Industry
Capacity Building; Space Education and Awareness; and International Cooperation. President Duterte also
acknowledged the need “to ensure that the Philippines has official representation in the international
space community for establishing cooperation agreements and linkages on space development.”
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MULTILATERAL ORGANISATIONS
UNOOSA announces new cooperation in Access to Space 4 All initiative
The United Nations Office for Outer Space Affairs (UNOOSA) and Avio S.p.A. (Avio) announced on the sidelines of the UN General Assembly on 23 September that they will be joining forces through a new
cooperation agreement. Under the umbrella of the Access to Space for All initiative, institutions from UN
Member States, and in particular developing countries, will be provided with the opportunity to “apply to
use, free of charge, satellite slots of 1UCubesat or aggregates on a planned launch vehicle scheduled for
October 2020.” The winners of the selection process will be able to launch their Cubesats through satellite
slots on the VEGA launcher made available by Avio on three separate launches – each launch providing
room for an equivalent of three 1UCubesats.

Multilateral Coordination Board released Joint Statement on Lunar Gateway
The International Space Station (ISS) Multilateral Coordination Board (MCB) met on 6 August to reflect the
last 50 years of lunar history, the ongoing work on the ISS and future opportunities of human lunar and
Mars exploration. In the Joint Statement, the members of the MCB acknowledge the progress already made
on projects from various countries, reaffirm “their continued intention to cooperate” on Gateway and
“continue to develop cooperative opportunities to explore the lunar surface” -- eventually venturing
towards Mars.

International Space Forum 2019 on “Space Technology and Applications meet
Mediterranean needs”
On 5 September 2019, the Italian Space Agency (ASI) in
cooperation with the International Astronautical Federation
(IAF) and the University Mediterranea, organized the fourth
edition of the International Space Forum (ISF), under the
theme “Space Technology and Applications meet
Mediterranean needs”. The forum´s objective was to
stimulate discussions between ministers and authorities of
the region on the need to take common actions to increase
the participation of scientific and academic institutions in
space activities. The forum focused on the topics of
“Maritime Surveillance”, “Space and Blue Economy” and
“Space Education, Cooperation and Scientific Knowledge”
and featured keynote speeches by high-level personalities as
well as statements from the delegations.
Senior Research Fellow Marco Aliberti represented the ESPI
Delegation and delivered a statement on the need of
stimulating engagement between the space community and
non-space stakeholders, on the importance of open
cooperation among the scientific and academic communities
of the Mediterranean region as well as on the role of space
diplomacy to promote social, economic, and sustainable
development in the Mediterranean region.

Picture 10: Credit: International Astronautical
Federation
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SPACE ECONOMY
NanoRacks LEO commercialization report
Last July, NanoRacks Inc. published a study on the commercialization of Low Earth Orbit. The study is part
of the NASA NEXTstep public-private model to stimulate commercial actors in creating a sustainable LEO
marketplace while achieving NASA strategic objectives in further deep space exploration. The study
developed by NanoRacks and a team of 13 industry collaborators provides a set of policy and commercial
recommendation to foster Leo economy growth. The main conclusion of the report revolves around the
need for the administration and the governmental bodies alike to support an ecosystem of service
providers, hardware manufacturers, and consumers (including governments) to make space a viable
location for commercial activity. It is also recommended the creation of more than one commercial space
station considered necessary to mitigate both technical and commercial market risks.
The report argues that LEO activity should be considered a Public-Private Partnership because only a
careful balance between government and commercial investment could lead to a sustainable growth,
which it is not guaranteed by market forces alone. The role of the government should be to support the
development of infrastructures as it did with airports and highways. In the long term, the public sector
through the development of such infrastructure as a public good could be a critical enabler for private-led
activities ensuring the accrue of returns to the national economy at large.
According to the report, to enhance a successful collaboration with private partners, the government
should unequivocally state that the ISS is the sole government owned and operated space station in LEO
to reassure commercial ventures it would refrain from competition. Moreover, to enhance the engagement
of commercial ventures the government should guarantee access to its own infrastructure (e.g. ISS), and
within accepted parameters of safety and capability, the national authorities should refrain from any form
of arbitrage should be enacted by the government to reject any payloads on the basis of the perceived
merit. To conclude, the report stresses the need to federate as much international partners as possible to
promote coherent code of conducts in this field.
NanoRacks Report on LEO commercialization (July 2019)
Optimal LEO commercialization scenario
✓ Public-Private Partnerships to diversify orbiting
infrastructure by mitigating related risks

✓ Ecosystem of different players for different markets
✓ Potential commercial opportunities for astronauts
training, space manufacturing, etc.
✓ National economy will benefit in the long run

Role of government
✓ Government lead in infrastructure development

✓ Regulatory role ensuring private access to facilities
✓ Avoid direct competition to private players
✓ Let free market decide which private
initiative deserve access to LEO
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The Space Report presents promising figures on 2018 global Space economy
On July 15th the Space Foundation released the secondquarter findings of its flagship publication “The Space Report:
the authoritative guide to global space activity”. This year for
the first time the editors presents major figures on space
economy in a new quarterly version. This decision is aimed at
providing a timely snapshot on selected features of global
space activity.
Those novelties have been presented at the Space
Symposium, held in Colorado Springs earlier this year,
together with the major outcome of the U.S. investments in
space in 2018. Publicly available data shows a slight increase
by about 10% in the government investments in space.
Moreover, after a decade marked by a steady decrease of the
percentage of workforce employed in the sector in the U.S.,
2018 marked a +3% compared to previous years 2016-17.
The results included in the Q2 publication report on a growing
space economy surpassing a $400 B threshold for the first
time. This analysis provides an encouraging picture of a healthy sector offering numerous untapped
possibilities deriving from space exploration and utilization and thus further opportunities for future
growth.

SPACE FINANCE
ESPI Space Venture Europe Q3 2019
METHODOLOGY NOTE
The assessment of private investments provided in this report is based on the ESPI dataset including
exclusively publicly available data on announced operations and deals. Information is collected by
screening a high number of sources including investment firms’, incubators’ and accelerators’ portfolios,
articles and specialised news outlets or specialised sources such as CrunchBase. Cross checking was
systematically performed. ESPI database includes deals for the period 2014-2019. The following definitions
were applied to delineate the perimeter of the analysis:
•

•
•
•

Start-up: is a company younger than 10 years and who has not yet reached business maturity
(defined according to business stage: Public Offering and or Acquisition, annual turnover <€50M,
or number of employees <250);
Space company: is a company which main business (in revenue share) is part of the space value
chain;
European company: is a company for which the headquarters, or the majority of its business
operations are conducted in Europe (EU Member States + ESA Member States).
More detailed information on definitions applied and investors and investment categories used for
the purposes of this research, are available in the Space Venture Europe 2018 Report free for
download here.
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In Q3 2019, the total amount of private investment in European space and space-related start-ups amounts
to €51 M, marking a +45% over the previous quarter and the highest result for the current year. However,
it is interesting to point out that private investments for the period have faced a substantial decrease in a
year-over-year basis (-36%).
In line with previous quarters, the main source of private funding has been Venture Capital accounting for
€31.34M – corresponding to over 60% of the total investment volume for the period in Europe. Noticeable
deals include the acquisition of PTScientists, a German start-up working on the development of a lunar
lander. The company was rebranded Planetary Transportation Systems has been acquired by Zeitfracht
Group for an undisclosed amount following the announcement on July 8th of a filed “preliminary
insolvency” due to a shortfall in funding.
Another noteworthy investment deal has involved Swiss-based Picterra closing a funding round of
approximately €3 million from Venture Capitalist Space Capital.
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In Q3 2019, in line with the previous quarter, the distribution of private investment across the space value
chain is quite balanced with a slight inclination toward the downstream segment. Overall the funding in
downstream companies represent the 51% of the total investments in the quarter. The scene is dominated
by the multimillion investment in Spire Global.
Upstream companies received this quarter a total of about €25 M worth of financing. A slight increase of
+31.24% has been recorded in comparison with the previous quarter.
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Distribution of Top 4 Transaction in Europe

Glasgow
based
satellite
subsidiary company of Spire
Global wins £14.7 million grant
from
Scottish
Enterprise
Agency

Astrocast, a Switzerland-based
IoT and nanosatellite Network
provider, closed a CHF9M
($9.2/€8.3M) Series A round of
funding.

Solar Foods, an ESA BIC Finland
food tech startup that enables
production of natural protein
for food producing without
agriculture, receives € 3.5M VC
investment from Fazer Group,
Holdix Oy Ab, and Turret Oy
Ab. Lifeline Ventures.

SWISSto12,
a
Switzerlandbased
provider
of
telecommuni cations
components
for
satellites,
closed a $18.5M in Series B
funding.

Space Angels: Space Investment Quarterly Q3 2019 released
The U.S. Venture Capital firm Space Angels released its Space Investment Quarterly Q3 2019. The report
provides insights of the global investments in the Space sector. Analysis and statistics are provided by
region, source of funding, industry segmentation. It also features the evolution of investment activity over
time (since 2009). It should be noted that the report includes in the scope all space companies without
any distinction made on the size and maturity of the companies encompassing for instance space X, Blue
Origin.
According to Space Angels, $2.1B (€1.92B) have been invested worldwide into Space companies for the
third quarter 2019. Summing up the amounts invested in previous quarters the total funding would reach
$5.0B (€4.57M).
A big share of the invested amount of this quarter derives from Jeff Bezos’ self-capitalization of Blue
Origin. The report estimates an injection in the company’s coffers of about $1.4B following the sale of
$2.8B worth of Amazon stock. Several large funding rounds also contributed to the total amount, such as
megadeals into several U.S. companies such as Relativity Space ($140M), HawkEye 360 ($70M), Spire ($40M)
and the Tokyo-based Synspective ($80M).
As presented in the document, funding in 2019 is up 49% from 2018 and is well on track to surpass 2017 as
the largest year on record for Space investment. This quarter providing the capitalization of blue Origin
by its founder, the category of Angel/Individual grew exponentially up to now. Blue Origin together with
SpaceX and OneWeb, accounted for 75% of total capital raised YTD.
Considering Space companies’ funding by region, the U.S. continues to lead global investment in Space
(57%) since 2009. Cumulative investment highlights also promising results for Europe with the United
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Kingdom holding a second position (24%), meanwhile France (6%) and China (5%) follow at a relative
distance. Over the quarter, just a small share of the total investments, namely $342M (€312.5M), went out
of U.S.A.

Credit: Space Angels

SPACE BUSINESS
Announced Investment Deals
► CropX, a U.S.-Israeli company providing in-soil agriculture analytics, raised $10M in funding.
► Fleet Space Technologies, an Australian startup manufacturing satellites providing Internet of Things
services, announced it has raised $7.35M to expand its constellation to supply a growing number of
customers.
► Hawkeye 360, a U.S. company building a constellation of radio-frequency data satellites, raised $70M
in Series B financing.
► Morf3D Inc., a California-based metals additive manufacturer specializing in engineering for the
aerospace industry, secured a new round of funding of an undisclosed amount from Boeing HorizonX
Ventures.
► Orbion Space Technology, a developer of next-generation smallsat propulsion systems, raised $9.2M in
Series A funding.
► Orbit Geospatial Technologies, a Belgian company
developing tools for the automation of mapping
production using aerial imaging and photogrammetry,
closes Series A funding round of undisclosed amount
► Picterra, a Swiss startup detecting and mapping objects
on drone and satellite imageries, raised $3.3M in seed funding.
► PlaceIQ, a New York City based company building a new model of consumer
behavior with location data, received an undisclosed amount investment from
global information services company Experian.
► Spire Global, California-based startup operating a constellation of satellites
that provide weather, tracking and other data, has raised a new round of more
than $40M to fund work on data products and expansion into the Asia-Pacific
market.
► Sourcewater Inc., a U.S. provider of oilfield water intelligence solutions,
raised $7.2M in Series A funding.
► University of Leicester, new Manufacturing, Engineering, Technology and Earth Observation Research
Centre (METEOR) has received nearly £14M in funding through Round 6 of Research England’s flagship
capital investment scheme, the UK Research Partnership Investment Fund (UKRPIF). This funding will
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leverage a further £50M of investments in space and Earth observation (EO) research in Leicester
through University and business contributions.

Major contracts
► ABB Canada was awarded a $2M CAN contract to develop a cryogenic scanning mirror up to TRL5 for
the ESA-JAXA Space Infrared telescope for Cosmology and Astrophysics (SPICA) mission.
► Advanced Space was awarded a contract by NASA for $13.7M to develop and operate the Cislunar
Autonomous Positioning System Technology Operations and Navigation Experiment (CAPSTONE). This
12-unit CubeSat mission will follow the same highly elliptical orbit around the Moon as is planned for
the Lunar Gateway and provide important data and reduce uncertainty on orbital trajectory
assumptions as well as demonstrate spacecraft-to-spacecraft navigation services.
► Airbus selected ExactEarth as AIS Partner for New Maritime Applications Platform. In addition, the
company will also develop the CO3D Earth Observation Programme for CNES.
► Amos Spacecom, operator of the AMOS satellite fleet, announced that Nigeria-based IDS Africa is the
newest broadcaster to sign up for broadcast services on the AMOS-17 satellite.
► Astrobotic Technology, Inc.
was awarded a $5.6M
contract from NASA’s Lunar Surface and Instrumentation
and Technology Payload program to develop an
autonomous lunar rover.
► Astroscale was awarded a contract through a Public-Private Partnership of ESA and OneWeb called the
Sunrise Project and is tasked to work on developing technologies supporting commercial Active Debris
Removal services.
► Avanti Communications Group, has signed a three-year master distributor agreement on its HYLAS 4
and HYLAS 2 satellites with Vox, a South African ICT and telecommunications company.
► Eutelsat Communications has secured a multi-year contract with GLOBAL Technologies for C-band
capacity on its EUTELSAT 10A satellite to provide connectivity and communications for the West Africa
Power Pool Project (WAPP).
► GomSpace Luxembourg has signed a development contract with the European Space Agency at a value
of €1.4M for continued development of its product called Mega-Constellation Operations Platform.
► HySpecIQ was awarded a commercial hyperspectral imaging study contract from the National
Reconnaissance Office (NRO).
► Iridium Communications Inc. was awarded a $738.5M contract by the U.S. Department of Defence. This
seven-year, fixed-price contract will allow the U.S. Air Force Space Command unlimited access to
satellite service from the company’s communications constellation in LEO. According to Iridium, this
contract will also ensure “continuity for voice, data, broadcast and other services” to users associated
with the Defence Department.
► Innovative Solutions in Space (ISISpace) signed a contract with the Royal Thai Air Force to build a second
Earth observation satellite including ground segment, satellite commissioning as well as training.
►
Lacuna Space signs second contract with
NanoAvionics to support its growing IoT satellite
constellation.
►
Made in Space, Inc. (MIS) was awarded a
contract by NASA’s Space Technology Mission Directorate
(STMD) to perform an in-flight demonstration of
Archinaut – MIS’ autonomous robotic manufacturing and
assembly platform.
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► Maxar Technologies announced that it has begun production on a Legion-class geostationary satellite
for Ovzon. Now that Ovzon has secured financing to build the satellite, Maxar will begin building. The
satellite will be based on the mid-size Legion-class platform, formerly called the SSL-500, and is
expected to be launched by SpaceX in 2021.
► Northrop Grumman Corporation announced that the
company has received a $274M Indefinite Delivery,
Indefinite Quantity (IDIQ) award for NASA’s Environmental
Test and Integration Services III contract. The contract
will support the NASA Goddard Engineering and
Technology Directorate, which is responsible for providing
multidiscipline engineering expertise to all projects
within NASA Goddard Space Flight Center (GSFC) and managing the environmental test and integration
facilities. In this quarter, the company has been awarded an $82M contract by the U.S. Air Force to
facilitate military satellite communications in the Earth’s North Polar Region through its Enhanced
Polar System Recapitalization (EPS-R) Control and Planning Segment (CAPS) program. Northrop
Grumman is the provider for all three major components of the EPS-R CAPS program demonstrating the
company’s industry-leading end-to-end capabilities.
► Northrop Grumman Corporation has been awarded a contract by Space Norway for the design,
manufacturing and integration of two satellites as well as critical ground infrastructure for Norway’s
Arctic Satellite Broadband Mission (ABSM) system.
► Saber Astronautics announced the awarding of a satellite operations
contract with the newly established Training Centre for CubeSats, UAVs and
Their Applications (“CUAVA”). The CUAVA program includes multiple
CubeSat space flights over the next four years and is funded under a $5M
research grant with the Australian Research Council.
► SEAKR Engineering, Inc. announces it is using next generation
technologies to build digital RF processors for Saturn Satellite Networks’
small GEO satellite known as “NationSat.”
► SpaceX was selected by NASA to provide launch services for the agency’s Imaging X-Ray Polarimetry
Explorer (IXPE) mission. The total cost for NASA to launch IXPE is approximately $50.3M, which includes
the launch service and other mission-related costs.
► SpaceX was awarded a contract by SES for the launch of the first seven O3b mPower satellites.
► United Launch Alliance awarded $1.18B contract by the Air Force Space and Missile Systems Centre to
complete remaining five Delta 4 Heavy National Reconnaissance Office missions until 2024.

Other Major announcements
► Astranis, a company producing and operating small
satellites for GEO, has selected SpaceX for its first
satellite launch.
► AXESS Networks (AXESS) has formed through a merger
of the Latin American-based Axelsat and German CETel
and provides enterprise satellite communications.
► Firefly Aerospace and Israel Aerospace Industries Enter Exclusive Agreement for U.S. Commercialization
of Lunar Lander Technology.
► Hughes Network Systems, announced that its JUPITER System has been chosen as the ground network
platform for a new satellite over Indonesia.
Page | 19

SPACE ECONOMY AND FINANCE
► Iceye announced an extension of its joint campaign with Kongsberg Satellite Services (KSAT) to
accellerate access to synthetic aperture radar (SAR) data for both government and commercial
customers.
► Inmarsat is to introduce Global Xpress payloads dedicated to the Arctic region in a partnership with
Space Norway and its subsidiary Space Norway HEOSAT.
► Kayser Italia is partnering with ESA to offer the Kubik facility on the International Space Station to
commercial customers. Kubik is a mini laboratory aboard the European Colombus module of the ISS.
The new Bioreactor Express Service, developed by Kayser Italia within ESA's commercial partnership
initiative, allows users to conduct experiments in weightlessness. Several experiment containers are
available, from a starting price of €160 000. The first experiment to fly is the BioAsteroid project from
the University of Edinburgh.
► NanoRacks was chosen by a consortium of universities and laboratories under the umbrella of the
National Nuclear Security Administration (NNSA) to develop new technologies to support the
Department of Energy’s nuclear science goals.
► Momentus, an in-space transportation startup, has
announced a new partnership with NanoRacks, the
latter of which will provide Momentus with the
opportunity
of
deploying
its
customers’
microsatellites from the ISS through NanoRacks’ Bishop airlock on the ISS.
► Optus, Australia’s largest satellite operator, announced a cooperation with the startup Myriota, to work
on business connecting sensors and smart devices.
► PTScientists, the German lunar lander company which filed for bankruptcy in July 2019, has been
acquired by Zeitfracht Group and has been renamed to Planetary Transportation Systems.
► Spacebit announced an agreement with Astrobotic Technology, Inc. to cooperate on commercial and
scientific lunar exploration with Astrobotic’s Peregrine lunar lander scheduled to be launched on a
Vulcan Centaur rocket in 2021.
► Spaceflight unveils the SEOPS-1 mission: six cubesats for three different customers, using two different
launch vehicles, the Cygnus and Dragon.
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LAUNCHERS
Ariane 6 closer to its finalization
The 26th development test of the Vulcain 2.1 engine, which will power the Ariane 6 main stage, was able
to pass its qualification tests. Combined testing will now take place, in order to qualify Ariane 6 subsystems
at stage and launcher level. As the re-ignitable Vinci engine, which will be placed on the upper stage and
qualified in 2018, by now all liquid fuel boosters of Ariane 6 have completed their qualification tests. The
solid fuel side booster should achieve its qualification in 2020. Finally, the detailed definition of Ariane 6’s
design has already been validated at the closing meeting of the Critical Design Review (CDR) held in Paris
on 25 September, which brought together the project management teams from ESA, CNES, Arianespace,
and ArianeGroup.

Virgin Orbit Drop Test completed

Picture 11: Credit: Virgin Orbit

Virgin Orbit achieved a “drop test” of its future LauncherOne
rocket, which will be launched from under the wing of a
Boeing 747 aircraft. The test consisted of filling the rocket
with water and antifreeze and letting it drop to the ground.
Indeed, its purpose was to ensure the rocket and aircraft
separated cleanly and to observe how the rocket fell through
the air. Other exercises will take place at the end of
September to verify the integrated launch and flight systems,
but the company stated it should be ready for its inaugural
orbital launch in the middle of fall 2019.

Advances on SpaceX’s Starship
Starhopper, a prototype for a future SpaceX launch system,
called Starship, undertook its first hop in July: powered by a
Raptor engine, the spacecraft reached about 20 meters of
altitude before moving several meters from where it
launched. Another hop took place one month later, this time
reaching the altitude of 150 meters.
In September, Elon Musk presented the last version of its
Starship launch system. Starship would be a fully reusable
system and could carry around100 people. It would be
launched on top a Super Heavy rocket. Musk announced that
they could potentially fly people as of 2020. SpaceX will build
iterations of the spacecraft in rapid succession at two of its
Picture 12: Credit: SpaceX
facilities. The objective is to build at least two ships a test to
reach 20 km should take place in October or November, according to Musk. He also explained that only 5%
of the resources of SpaceX are dedicated to the development of Starship.

Roscosmos gives new information regarding its future launcher
The construction of a new Angara heavy carrier rocket should be finished at the end of 2022, with a first
launch from the Vostochny spaceport due to take place at the end of the summer of 2023, according to
Dmitry Rogozin, Head of Roscosmos.
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Soon a second launch site for Rocket Lab
Rocket Lab is nearing the completion of its second launch site, the first in the USA, from which it will
launch its Electron rockets from early 2020. The facility has been designed to be able to support responsive
launches and is intended for customers, principally U.S. government agencies that want to launch their
spacecraft from within the country. Thanks to this new facility, the company would achieve a great launch
flexibility.

Partnership concluded between Raptor Aerospace and the Shetland Space
Centre
Raptor Aerospace and the Shetland Space Centre, in the UK, have announced a long-term strategic
partnership. The Shetland Space Centre should be ready for launch in a few months and Raptor will provide
training and simulation services to help it reaching this goal. In addition, the company has also announced
its selection of the site as its preferred location for all future UK launch activities, including regular suborbital payload carrying flights set to begin in 2020.

Chinese public actors are making progress in space launch technologies…
Chinese scientists have made progress in the cryogenic rocket engine technology. These engines use nontoxic and non-polluting propellants and are broadly used. Scientists from the China Academy of Launch
Vehicle Technology have developed two insulating materials that can reduce propellant evaporation loss
and keep rockets in flight for longer than before.
The China Aerospace Science and Technology Corporation (CASC) announced that China has developed a
technology enabling to control the landing area of falling rocket parts. It will eliminate a need to evacuate
people from a safety zone before the launch as is currently the case. The success of the test is important
for improving China's inland rocket landing safety, minimizing the inconvenience to the local people, as
well as promoting the development of carrier rockets' controllable recovery, soft landing and reuse.

…as well as Chinese private actors
The Chinese firm Galactic Energy (Beijing Xinghe Dongli Space Technology Co. Ltd.) proceeded with a hotfire test of the second stage of its first launch vehicle as well as a separation test of the first and second
stages. A first launch of this vehicle, called Ceres-1, should take place in 2020. In parallel, another Chinese
company, Space Trek (Beijing Xingtu Exploration Technology Co., Ltd.), has announced that it will perform
a test flight of a suborbital rocket, probably in October, from a site in northwest China. It also received
an undisclosed amount of money from two funding groups. Other Chinese NewSpace actors are active in
the launch sector.

EARTH OBSERVATION
Spire diversifies its products
Spire Global, a company focusing on radio occultation in order to measure atmospheric temperature,
pressure and water vapor, unveiled a new product aimed at providing the industry with information on
various atmospheric conditions such as the temperature of air and sea, the oceanic currents and the height
of waves. The product, called Spire Forecast, is the first product of the Spire Business Unit.

TELECOMMUNICATIONS
Major satellite manufacturers exploring re-programmability
Major satellite manufacturers are introducing dedicated reprogrammable satellite products (Airbus with
OneSat, Boeing with the 702X series and Thales Alenia Space with Inspire), and increasingly incorporating
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digital payload technology to give their satellites greater flexibility in delivering their services. This
evolution is important, as operators feel they can hardly commit anymore to a 15-year business plan, due
to the fast-paced evolution of telecommunications market. Therefore, operators now aim at increased
flexibility and adaptability to customers’ needs and markets change. Yet, the overall cost of satellite
systems remains a major factor of decision for operators, and manufacturers must thus propose flexible
satellites at a low cost.

Boeing announces small GEO reprogrammable satellites
Boeing unveiled its 702X family of software-defined
satellites. A medium Earth orbit variant is already being
produced while a geostationary variant would be operational
as soon as 2022. The GEO version would be a smaller satellite,
weighing around 1900 kg. The 702X family will be constituted
of reprogrammable satellites, thus enabling the customers to
adapt the payload services to the changes of the market.

Eutelsat enters the IoT market...

Picture 13: Credit: Boeing

Eutelsat Communications unveiled its ELO constellation project, which will offer a global Internet of Things
coverage in order to enable objects to transmit their data regardless their location. 25 nanosatellites
should be launched in the next three years. The first four will be built by Loft Orbital and Clyde Space.
Each satellite should not cost more than €1M.

… and leaves the C-Band Alliance
Eutelsat Communications withdrew from the C-Band Alliance, which is now comprised only of Intelsat, SES
and Telesat. The C-Band Alliance has proposed the sale of 200 megahertz of C-band spectrum to companies
and organizations who want to use it for high-speed 5G wireless networks in the United States. Eutelsat
Chief Executive Rodolphe Belmer said his company left the C-Band Alliance because the other members of
the group allegedly did not pay sufficient attention to its concerns, as its share in the alliance was very
small.

Technical problems for SpaceX’s Starlink satellites
Three of the sixty Starlink satellites launched by SpaceX in June have lost contact with the ground but will
deorbit “passively”. Two others will be intentionally deorbited, in order to test the deorbiting system.

LeoSat adjusts its constellation to meet deadlines
LeoSat wants to reduce the size of its expected constellation (from 108 to 84 satellites) and is now actively
looking for competitive bids for its manufacturing, despite its long-standing cooperation with with Thales
Alenia Space since 2014. A competition will be opened to manufacturers, but LeoSat stressed that it might
well continue working with Thales Alenia Space if the company provides the best bid. Furthermore, the
weight of satellites will be reduced, with the aim of launching an entire orbital plane of satellites with
one SpaceX's Falcon 9 rocket.

HUMAN SPACEFLIGHT
New developments for the Orion spacecraft
The Orion spacecraft’s launch abort system, built by Lockheed Martin, was successfully tested by NASA.
The system aims at separating the crew module from the rocket in case of issue during the ascent phase
of the flight and will enhance the safety of astronauts going back to the Moon. It is a major step in the
preparation of Artemis missions.
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In addition, Lockheed Martin received a contract from NASA to build 12 Orion spacecraft. The initial order
for the first three Orion is worth $2.7B (for missions Artemis III through V) while three more should be
bought in 2022 (for Artemis VI through VIII) for $1.9B. Ordering the spacecraft in groups of three allows
NASA to benefit from efficiencies that become available in the supply chain over time – efficiencies that
optimize production and lower costs. Six additional spacecraft will be ordered through 2030 under a fixedprice contract, with the price depending on the costs of the six previous systems. Elements of Orion used
for the first Artemis missions will be reused for the later ones, what will enable to reduce costs over the
long term.

The core stage of SLS to be tested next year
A planned full-duration test-firing of the Space Launch System’s core stage will take place in 2020, announced
NASA Administrator Jim Bridenstine. The test, which consist of an eight-minute ground test-firing, was first
thought to be cancelled or shortened because of the on-going delays of the SLS programme. It has finally been
maintained in order to further guarantee the safety of future astronauts.

The ISS crew is filled again
Luca Parmitano (ESA), Andrew Morgan (NASA) and Alexander Skvortsov (Roscosmos) joined other members
of the Expedition 60 (Roscosmos’ Alexey Ovchinin and NASA’s Nick Hague and Christina Koch) for a sixmonth stay onboard the ISS. At the end of September, NASA’s Jessica Meir (NASA) and Oleg Skripochka
(Roscosmos), as well as the first United Arab Emirates astronaut, Hazzaa al-Mansoori joined them on the
ISS. Hague, Ovchinin and al-Mansoori came back to Earth on 3 October.

SpaceX’s Crew Dragon could fly astronauts at the beginning of 2020
On the margins of its information session on the advancements of Starship, Elon Musk explained in an
interview that SpaceX’s Crew Dragon capsule is progressing rapidly for its flight of NASA astronauts in three
to four months (meaning February-March 2020). However, NASA Administrator Jim Bridenstine questioned
this calendar target. Yet, the Crew Dragon vehicle that will conduct SpaceX's first crew mission will arrive
at its Florida launch site in November. Before that, a spacecraft with a new abort system should be tested
in October.

TECHNOLOGY DEMONSTRATION
ESA invests in AI for Earth observation...
PhiSat, the first European satellite demonstrating how onboard artificial intelligence can improve the
efficiency of sending Earth observation data back to Earth, will be launched in a few months. The project,
supported by ESA, will be put onboard a CubeSat. Its hyperspectral camera will collect an enormous number
of images of the Earth, some of which will not be suitable for use because of cloud cover. To avoid
downlinking these unusable images back to Earth, the ɸ-Sat artificial intelligence chip will filter them out
so that only useful data are returned.

…and contributes to the development of supercomputing to handle space data
In July, an ESA Partnership Projects mission has launched two tiny supercomputing nanosatellites aboard
a Soyuz rocket from Vostochny in Russia. These devices will receive and process EO data directly in orbit
and will then be able to choose high-quality data and to transfer it to Earth, thus reducing the amount of
time required to download the data. The owner of these systems is Spire Global. The nanosatellites were
developed under ESA’s Pioneer programme, and designed, built and tested at Spire Global’s factory in
Glasgow, with support from the UK Space Agency.
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NASA prepares its future trips to the Moon and Mars
NASA has selected 14 American companies as partners whose technologies will help enable the agency’s
Moon to Mars exploration approach, through its "Tipping Point" programme. The agreements range from
$1.3M to $10M, for a total value of about $43.2M. NASA will help technologies that are at a “tipping point”,
giving the companies that develop them the extra push to mature these capabilities, in order to use them
once they are on the market. The selections address technology areas such as cryogenic propellant
production and management; sustainable energy generation, storage and distribution; efficient and
affordable propulsion systems; autonomous operations; rover mobility; and advanced avionics.
The contracts are under firm fixed-price and each company will be requested to contribute to the
programme costs, depending on its size. As part of this award, Blue Origin will receive $10M to develop a
ground demonstration of hydrogen and oxygen liquefaction and storage, representing rocket and
spacecraft propellant that could be produced on the Moon, thanks to the ice present there. The
demonstration could help inform a large-scale propellant production plant suitable for the lunar surface.
SpaceX received $3M to work on a coupler prototype for large-scale in-orbit refueling. Two companies that
are part of NASA’s Commercial Lunar Payload Services program also received awards. Astrobotic won $2M
to work with the Jet Propulsion Laboratory and Kennedy Space Center to continue work on small rovers.
Intuitive Machines received $1.3M for a spacecraft vision processing computer and software system.
In addition, NASA plans to launch a CubeSat in 2020, called
CAPSTONE, in a near rectilinear halo orbit around the Moon.
The satellite will conduct navigation experiments and
maneuvers to pave the way for the future Lunar Gateway,
which will be placed on the same orbit. Indeed, this orbit
offers continuous communications with the Earth and
enables to use little propellant to reach the Moon's surface.
Advanced Space, the company which will develop and
operate CAPSTONE, got a contract of $13.7M from NASA in
September.

Picture 14: Credit: Tyvak Nano-Satellite Systems

Astroscale will launch a demonstration for its debris removal technology
Astroscale founder and CEO, Nobu Okada said that his company would stage in 2020 its first demonstration
during which it would aim to capture “dummy” space debris to prove the viability of its plans – a mission
known as the End-of-Life Service by Astroscale (demonstration) or ELSA-d. ELSA-d will consist of two
spacecraft, a Servicer, weighing 184 kg and a Client, weighing 16 kg, serving as the dummy debris, launched
stacked together. The Servicer will repeatedly release and dock the Client in a series of technical
demonstrations proving the capability to approach and dock with space debris.

High-altitude pseudo-satellites are becoming more performant
The uncrewed "Stratollite" platform, a high-altitude balloon system built by Arizona-based World View
Enterprises, stayed aloft for 32 days on a test flight in September, which doubles the record set in June
2019 in a previous flight. "Stratollite", the name of which is a mix between "stratosphere" and "satellite",
aims at giving customers long-term bird's-eye views of large patches of ground. It can carry on several
types of payload and its navigation is under the full control of its operators.
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How to deliver large payloads on the surface for future planetary missions?
The Low-Earth Orbit Flight Test of an Inflatable Decelerator
(LOFTID) will be launched in March 2022 along the JPSS-2
polar-orbiting satellite. The inflatable technology, which is
covered by a thermal protection system, is designed to
make the entry of large payloads in the atmosphere possible
without consuming a considerable amount of fuel. LOFTID
could be used to deliver payloads in future Mars missions,
but also to recover booster engines after launch.

Picture 15: Credit: NASA's Langley Research Center

Water plasma can be used to power
spacecraft
The Silicon Valley-based start-up Momentus has successfully demonstrated in orbit its water plasma
propulsion technology. It intends to use this technology for its future Vigorid and Vigorid Extended, shuttles
that will be able to move small satellites between orbits. Thus, it could move satellites after their launch
to their optimal orbital location. The water plasma propulsion has the highest specific impulse among other
water-based propulsions.

INNOVATION
JAXA develops a 360-degree camera
The Japan Aerospace Exploration Agency (JAXA) and Ricoh Company, Ltd. (Ricoh), have jointly developed
a spherical camera that can be used in outer space (outside the spacecraft) to capture 360-degree spherical
images in a single shot. This camera was developed from a consumer product and is the world’s smallest
360-degree camera that can be used in outer space. Ricoh aims at extending the use of these cameras to
other industries.

SCIENCE
NASA announces a new space telescope for the hunt of NEOs
NASA plans to launch an infrared telescope into space to detect potentially dangerous NEOs. The
forthcoming asteroid-detecting space telescope will be able to detect dim asteroids by their heat signature
in the infrared spectrum. The telescope is currently called the Near-Earth Object Surveillance Mission
(NEOSM) and is part of NASA's planetary defence strategy. The programme is expected to cost between
$500M and $600M, and could be launched in 2025 (there is yet still no official date). NEOSM will greatly
rely on plans developed for the NEOCam project, first proposed in 2006 but which has never been fully
funded.

NASA secures host satellite provider for air pollution sensor TEMPO
NASA has secured Maxar Technologies as the host satellite provider for its TEMPO instrument (Tropospheric
Emissions: Monitoring of Pollution). Integrated into a commercial satellite provided by Maxar, TEMPO will
help attaining an increased understanding of atmospheric gases over North America and will contribute to
a global air-quality monitoring constellation, which will include ESA’s Sentinel-4. The projected launch
date for TEMPO is 2022.
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SPACE ACTIVITY OVERVIEW
KEY INDICATORS AND GRAPHS
Methodology note
ESPI is tracking all launch events and related data since 2000. The ESPI Space Launch Activity Database
encloses those worldwide data allowing for detailed quantitative analysis rendered into graphs and charts.
The database is a repository of publicly available information on global space activity such as:
• Launch events: date, launch site, outcome, launcher, spacecraft and service provider;
• Spacecraft: customer, orbit, mass, manufacturer, payloads, mission and market.
The database architecture allows the user to create dedicated field and categories to tailor specific
analysis. In order to provide the reader with a spacecraft’s categorization taking into account both the
capacity of the launchers and the different sizes of satellites, ESPI team defined and applied to the dataset
the following categories:
Extra heavyclass
Heavy-class

Large
spacecraft
>500kg

Medium-class
Mini-class
Micro-class
Nano-class

Small
spacecraft
<500kg

>8,000kg
2,0008,000kg
5002,000kg
100-500kg
10-100kg
<10kg

Detailed information about all the satellites deployed are available in the Launch Log section.

Launch activity by country
An increase of 50% in the number of launches was reported in Q3 2019 – reaching 30 launches in absolute
numbers. Despite this increase, the total number of spacecraft launched is lower than in Q2 19, reflecting
a difference in the nature of spacecraft launched. Russia dominated the scene, undertaking one third (11)
of all the launches and representing one third (around 36.5t) of the total mass launched. It is also
responsible for the launch of half of the spacecraft put into orbit (46 out of 92). China sent twice as many
spacecraft as the U.S., though representing only half of the mass launched by the US (the U.S. launched
23% of the total mass, against 11% for China). While Japan proceeded only with one launch of four
spacecrafts, it ranks third in terms of mass put into orbit, due to the launch of the HTV-08 in August.
Total number of launches per country

Total number of spacecraft
launched per country

Total mass launched per country
Others
0.1 t

3.9 t

1

2

2

1
4

5

3

11 t
11

11.8 t

Europe
USA

22
9

Total number of
spacecraft launched:
92

Total number of
launches: 30

16.5 t

Total mass Q3-19
104.2 t

Russia
Japan

China

4

11

24.3 t

India

46

1
36.6 t

Others
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Spacecraft classes
This quarter was marked by the launches of extra-heavy satellites counting three cargo and two crew
transfer rides to the ISS. This quarter, the heavy class satellites represent 14% of the spacecraft put into
orbit, 50% of them pertain to Russia mostly for military purposes. Some other major players namely Europe,
Japan and India, although far less active, sent only large spacecraft superior to 500 kg.
During this quarter, 73% of the spacecraft launched were small spacecrafts (<500Kg) and, more precisely,
47% were nano-class satellites. Russia and China are the countries which launched the most satellites, with
more than three quarters of their payloads ranging in the small satellite category (from nano- to miniclass). This is illustrated by the Soyuz-2-1b Fregat-M launch of Russia early in July, which sent in orbit 33
satellites, of which 32 are small satellites.
Number of spacecraft launched by class and country
50
45
40

Nano-class
Micro-class

35

Mini-class
Medium-class

30

Heavy-class
25

Extra heavy-class

20
15
10
5
0
Europe

USA

Russia

Japan

China

In di a

Others

Launch Countries

Spacecraft markets
This quarter, 56% of the total mass launched was dedicated to governmental civil missions, while the share
of military missions amounted to 15%. Involving extra-heavy spacecrafts, the few cargo and crew servicing
missions accounts for a vast majority of the governmental total. Interestingly, this quarter the commercial
activity represents only 22% of the total mass launched. Europe, as for previous quarter, launched almost
entirely commercial satellites accounting for 99.5% of the total mass of European spacecraft.
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Spacecraft missions
Almost three quarters of the total mass of spacecraft launched during Q3 2019 are dedicated to human
spaceflight (44%) and telecommunication (31.5%), followed by science (7.8%), remote sensing (7%) and
navigation (6.2%). The U.S., Russia and Japan all had transfer vehicles launched to the ISS. For instance,
activities related to the ISS represent 60.7% of the mass of Russian spacecraft. The vast majority (96%) of
the mass of commercial spacecraft launched relates to telecommunication systems. Thus, almost the
totality of the mass of European spacecraft is embodied in these systems. Indeed, two European
telecommunication satellites where launched on board of an Ariane-5ECA launcher deploying the EDRS
C/HYLAS 3 and Intelsat 39.
Total mass of spacecraft (kg) launched by mission and by customer
country
40000

35000

Telecommunication
Technology / Demonstration
Science

30000

Remote sensing
Navigation

25000

Military-specific
Human spaceflight

Other

20000

15000

10000

5000

0
Europe

USA

Russia

Japan

China

In di a

Others

Customer Countries

Page | 29

SPACE ACTIVITY OVERVIEW
ESPI LAUNCH LOG
Launch date
05/07/2019

Launch
country
Russia

10/07/2019

Russia

11/07/2019
12/07/2019
20/07/2019
22/07/2019
25/07/2019

France
Russia
Russia
India
USA

25/07/2019

China

26/07/2019

China

30/07/2019
31/07/2019
06/08/2019
06/08/2019
06/08/2019

Russia
Russia
Russia
USA
France

08/08/2019

USA

17/08/2019

China

19/08/2019

New Zealand

19/08/2019
22/08/2019
22/08/2019
29/08/2019
30/08/2019

China
Russia
USA
Iran
China

30/08/2019
12/09/2019

Russia
China

19/09/2019

China

22/09/2019

China

24/09/2019

Japan

25/09/2019
25/09/2019
26/09/2019

Russia
China
Russia

Launcher
Soyuz-2-1b Fregat-M

Spacecraft name

AmGU 1
BeeSat (09 to 13)
CarboNIX
DoT 1
D-Star One EXOCONNECT
D-Star One EXOCONNECT LightSat
ICEYE X4
ICEYE X5
JAISAT 1
Lemur-2 (100 to 107)
Lucky-7
Meteor-M 2-2
Momentus X1
MOVE 2b
NSLSat 1
ROBUSTA 1C
SEAM 2.0
Sokrat
SONATE
TTÜ101
UTE-Ecuador
VDNH-80
Soyuz-2-1v Volga
Kosmos 2535
Kosmos 2536
Kosmos 2537
Kosmos 2538
Vega
Falcon Eye 1
Proton-M Blok-DM-3
Spektr-RG
Soyuz-FG
Soyuz-MS 13
GSLV Mk.3
Chandrayaan 2
Falcon-9 v1.2
Dragon CRS-18
IDA 03
MakerSat 1
NARSScube 2
ORCA
RFTSat 1
SEOPS Quantum Radar 3
Hyperbola-1
CAS-7B
Hangtian KKG Fazhang sat
CZ-2C(3)
Yaogan 30-05-01
Yaogan 30-05-02
Yaogan 30-05-03
Soyuz-2-1a Fregat-M
Meridian 08
Soyuz-2-1a
Progress-MS 12
Proton-M Briz-M (Ph.3) Blagovest 14L
Falcon-9 v1.2
AMOS 17
Ariane-5ECA
EDRS C/HYLAS 3
Intelsat 39
Atlas-5(551)
AEHF 05
TDO
Jielong-1
Qiancheng 01
Tianqi 2
Xingshidai 5
Electron KS
BlackSky Global 4
BRO 1
Pearl White 1
Pearl White 2
CZ-3B/G2
ZX 18 (ChinaSat 18)
Soyuz-2-1a
Soyuz-MS 14
Delta-4M+(4,2) (upg.) GPS-3 2
Safir-1B
Nahid 1
Kuaizhou-1A
Taizhi 1 (KX 09)
Xiaoxiang 1-07 (TY 1-07)
Rokot-KM
Geo-IK 2 03
CZ-4B
BNU 1
Taurus 1
ZY-1 02D
CZ-11
OHS 3A
OHS 3B
OHS 3C
OHS 3D
OVS 3A
CZ-3B/YZ1
Beidou 3 M23
Beidou 3 M24
H-2B-304
AQT-D
HTV 08
NARSScube 1
RWASAT 1
Soyuz-FG
Soyuz-MS 15
CZ-2D(2)
Yunhai-1 02
Soyuz-2-1b Fregat-M
Tundra 03

Main customer
Amur State University
TU Berlin
EXOLAUNCH
SSTL
German Orbital Systems
German Orbital Systems
ICEYE
ICEYE
Radio Amateur Society of Thailand
Spire
SkyFox Labs
Roscosmos
Momentus
TU Munchen
NSLComm
Montpellier 2 University
KTH
SINP
University of Würzburg
TU Tallin
UTE
SINP
Ministry of Defense of the Russian Federation
Ministry of Defense of the Russian Federation
Ministry of Defense of the Russian Federation
Ministry of Defense of the Russian Federation
UAE Armed Forces
Russian Academy of Sciences
Roscosmos
ISRO
NASA
NASA
Northwest Nazarene University
NARSS
DARPA
North Nazarene University
Hypergiant Seops
CAMSAT
ASTSED
People's Liberation Army
People's Liberation Army
People's Liberation Army
Russian Aerospace Forces
Roscosmos
Ministry of Defense of the Russian Federation
Spacecom Ltd
ESA
Intelsat
USAF
USAF
Qiansheng Exploration
Guodian Gaoke
ADA Space
BlackSky Global
UnseenLabs
USAFSPC
USAFSPC
China Satcom
Roscosmos
USAF
Iran Space Agency
CAS
LaserFleet
Russian Aerospace Forces
BNU
Aes Space
CAS
Zhuhai
Zhuhai
Zhuhai
Zhuhai
Zhuhai
People's Liberation Army
People's Liberation Army
University of Tokyo
JAXA
NARSS
RURA
Roscosmos
Unknown (China)
Russian Aerospace Forces

Customer country
Russia
Germany
Germany
United Kingdom
Germany
Germany
Finland
Finland
Thailand
USA
Czech Republic
Russia
USA
Germany
Israel
France
Sweden
Russia
Germany
Estonia
Ecuador
Russia
Russia
Russia
Russia
Russia
United Arab Emirates
Russia
Russia
India
USA
USA
USA
Egypt
USA
USA
USA
China
China
China
China
China
Russia
Russia
Russia
Israel
Europe
USA
USA
USA
China
China
China
USA
France
USA
USA
China
Russia
USA
Iran
China
China
Russia
China
China
China
China
China
China
China
China
China
China
Japan
Japan
Egypt
Rwanda
Russia
China
Russia

Prime manufacturer
Amur State University
TU Berlin
EXOLAUNCH
SSTL
German Orbital Systems
German Orbital Systems
ICEYE
ICEYE
Radio Amateur Society of Thailand
Spire
SkyFox Labs
VNIIEM
Astro Digital
TU Munchen
Clyde Space
Montpellier 2 University
KTH
SINP
University of Würzburg
TU Tallin
UTE
SINP
Lavochkin
Lavochkin
Lavochkin
Lavochkin
UAE Armed Forces
Lavochkin
RKK Energia
ISRO
SpaceX
Boeing
NearSpace Launch
NARSS
Hypergiant Seops
North Nazarene University
Hypergiant Seops
BIT
ASTSED
CAS
CAS
CAS
ISS Reshetnev
RKK Energia
ISS Reshetnev
Boeing
Airbus
Space Systems Loral
Lockheed Martin
Parsons
Qiansheng Exploration
Guodian Gaoke
Beijing MinoSpace Technology Co
Spaceflight Services
GOMSpace
Tiger Innovations
Tiger Innovations
CAST
RKK Energia
Lockheed Martin
ISRC
DFH Satellite Co.
Spacety Co.
ISS Reshetnev
BNU
Aes Space
CAST
Zhuhai
Zhuhai
Zhuhai
Zhuhai
Zhuhai
CAST
CAST
University of Tokyo
Mitsubishi Electric
NARSS
RURA
RKK Energia
SAST
RKK Energia

Manufacturer
country

Mass (kg)

Russia
Germany
Germany
United Kingdom
Germany
Germany
Finland
Finland
Thailand
USA
Czech Republic
Russia
USA
Germany
United Kingdom
France
Sweden
Russia
Germany
Estonia
Ecuador
Russia
Russia
Russia
Russia
Russia
United Arab Emirates
Russia
Russia
India
USA
USA
USA
Egypt
USA
USA
USA
China
China
China
China
China
Russia
Russia
Russia
USA
France
USA
USA
USA
China
China
China
USA
Denmark
USA
USA
China
Russia
USA
Iran
China
China
Russia
China
China
China
China
China
China
China
China
China
China
Japan
Japan
Egypt
Rwanda
Russia
China
Russia

4,00
1,00
30,00
20,00
4,00
4,00
80,00
80,00
4,00
4,00
1,00
2700,00
22,00
1,00
8,00
1,00
4,00
4,00
4,00
1,00
4,00
4,00
200,00
200,00
200,00
200,00
1197,00
2647,00
7080,00
3850,00
6650,00
526,00
1,00
1,00
8,00
4,00
4,00
3,00
50,00
300,00
300,00
300,00
2000,00
7280,00
3227,00
6500,00
3186,00
6600,00
6168,00
20,00
65,00
8,00
10,00
56,00
6,00
6,00
6,00
5200,00
650,00
4400,00
50,00
200,00
8,00
1400,00
16,00
5,00
2100,00
90,00
90,00
90,00
90,00
90,00
1014,00
1014,00
8,00
16500,00
1,00
8,00
7080,00
750,00
1500,00

Mission
Space Science
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Radio Amateur
Earth Observation
Technology / Demonstration
Earth Observation
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Earth Science
Space Science
Technology / Demonstration
Technology / Demonstration
Space Science
Telecommunication
Unknown
Unknown
Unknown
Unknown
Earth Observation
Astronomy
Crew Transfer
Planetary Science
Cargo Transfer
Space Station Infrastructure
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Technology / Demonstration
Radio Amateur
Technology / Demonstration
Signal Intelligence
Signal Intelligence
Signal Intelligence
Telecommunication
Cargo Transfer
Telecommunication
Telecommunication
Telecommunication
Telecommunication
Telecommunication
Technology / Demonstration
Earth Observation
Technology / Demonstration
Earth Observation
Earth Observation
Earth Observation
Technology / Demonstration
Technology / Demonstration
Telecommunication
Crew Transfer
Navigation
Telecommunication
Earth Science
Technology / Demonstration
Earth Science
Earth Observation
Radio Amateur
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LAUNCH HIGHLIGHTS
First ever failure of the European Vega launcher
After 14 successful launches in a row, the European launcher Vega suffered its
first failure in July during the mission VV15. The launcher was supposed to put
in orbit FalconEye1, the first military optical imagery satellite of the United
Arab Emirates. The anomaly occurred two minutes after the launch, which
resulted in the loss of both the rocket and the satellite.
An independent inquiry commission appointed by ESA and Arianespace soon
after the event revealed that the failure of the rocket was likely caused by a
problem with the vehicle's second-stage motor, which failed 14 seconds after
its burning because of a “thermo-structural failure”. Once the error is verified
and corrective actions taken, Vega will be able to launch again. It should occur
at the beginning of 2020, according to ESA.

Picture 16: Credit: ESA

Several maiden flights for Chinese small launchers
The quarter saw the first flight of two new Chinese micro-launchers: Hyperbola-1, developed by the
company iSpace, and Jielong-1 from the Chinese Aerospace Science and Technology Corporation (CASC).
Both can put into orbit payloads weighing a few hundreds of kilograms (200-300 kg) in LEO. Yet, they
transported only nano- or micro-satellites for their maiden flights.
The launch of Hyperbola-1 followed the failures of two other private
companies’ launches previously in the year (LandSpace and
OneSpace), resulting in iSpace becoming China’s first privately funded
firm to put a satellite into orbit. Encouraged by this success, iSpace
expects eight launches for 2020, for a price of €4.5M ($5M) per launch.
It also plans to develop Hyperbola-2, which would be a reusable
rocket.
Jielong-1 is developed by the same conglomerate as the one
responsible for Long March rockets. The Jielong 1 rocket is the fourth
new Chinese solid-fueled smallsat launcher to debut in the last 10
months, and demonstrates the quick development of this market in
the country. One advantage of the Jielong-1 is its flexibility: according
Picture 17: Credit: iSpace
to Chinese officials, customers can book a Jielong 1 launch just six
months ahead of time, and teams can ready a Jielong 1 rocket for lift-off in just 24 hours. One other launch
is planned for the end of the year, and five more in 2020.

Soyuz MS-14 reaches the ISS after two trials
Soyuz MS-14 was launched to the ISS on 22 August. Since it was the first launch
of a Soyuz MS spacecraft by a Soyuz-2-1a launcher, the flight was unmanned.
However, it transported the humanoid robot FEDOR, the first robot of this kind
sent in orbit by Russia. It will enable to get several data, especially of the Gforce and temperature undertook by astronauts during their flights.
The initial docking of the capsule was aborted ahead of final approach due to
issues with the KURS rendezvous system (a signal amplifier system) on the ISS.
Following the manual relocation of Soyuz MS-13 to another module of the ISS,
MS-14 docked a few days after.

Picture 18: Credit: Roscosmos
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Soyuz MS-14 and FEDOR went back to Earth on 6 September without any problem, thus proving the success
of Soyuz’s new landing system.
Other missions to the ISS this quarter included Russian spacecraft Soyuz MS-13 and MS-15, which carried
astronauts to the station, and Progress MS-12; the U.S. Dragon CRS-18 undertook by SpaceX; and the
Japanese HTV-08.

India partially fails its Moon mission
The single launch performed by India this quarter was dedicated to its
Moon mission Chandrayaan-2, which consisted of a lunar orbiter, a
lander (Vikram) and a rover (Pragyan). Planned for the 14 July, the
launch of the mission had to be delayed for a week, because of a leak
in the launcher. The launch finally succeeded, and the mission reached
the orbit of the Moon. The lander unfortunately crashed on the surface
of Earth’s satellite and, despite attempts by ISRO and NASA to establish
communication, no contact occurred. The orbiter remains yet
operational and will continue its mission to the Moon.
Picture 19: Credit: ISRO
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