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Small launch
industry growing,
but with growing
pains
By Jeff Foust
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he number of small launch vehicles under development
continues to grow despite some high-profile setbacks and
uncertainty about the demand for such vehicles.
In a presentation here Aug. 8, Carlos Niederstrasser of
Northrop Grumman said his latest survey of the small launch industry,
which makes use of open-source information, identified 101 vehicles
that are or have been under development in the last four years.
“Let that sink in for a little bit,” he said. “One hundred and one different entities are trying to build a small rocket to get all your small
satellites into space. The number is staggering.”
Of that total, only six are currently in service: Northrop Grumman’s
own Pegasus and Minotaur; the Kaituozhe-2, Kuaizhou-1A and Long
March 11 vehicles from China; and Rocket Lab’s Electron. An additional
34 are in active development, he said, compared to just 20 in 2015, the
first year of his survey.
That small launch vehicle industry is diverse. Of those 34 vehicles,
20 are in the United States, with six in China and three each in the
United Kingdom and Spain. Most are land-based vehicles, but he said
there are multiple air- and sea-launch vehicles under development.
The payload capacity of the vehicles varies from under 20 kilograms
to 1,000 kilograms, the cutoff for inclusion in the survey.
Despite that diversity, success for any of the vehicles is not guaranteed. “Are any of these vehicles really going to revolutionize the way we
do business in small launch?” Niederstrasser asked. Those vehicles, he
said, offer launch prices in the range of $10,000–$50,000 per kilogram,
far higher than existing rideshare options.
“One thing becomes very clear very quickly: these small launch vehicles are not going to be the cheapest way to get into orbit,” he said.
“Their main selling point is convenience.”
There have been casualties along the way in the development of
small launch vehicles. Niederstrasser said that 11 vehicle projects
he had previously been tracking are now defunct, and the status of

“There’s been a lot of heartbreak. We’re definitely seeing the growing pains of the
industry,” Carlos Neiderstrasser said Aug. 8.

another 11 is unknown. Those defunct vehicles include government
projects that were canceled and companies that have gone bankrupt.
“There’s been a lot of heartbreak,” he said. “We’re definitely seeing
the growing pains of the industry.”
Those growing pains, however, do not appear to be deterring new
entrants. In a later presentation at the conference, Yoshifumi Inatani
of the Japanese space agency JAXA discussed the successful launch
of an experimental small launch vehicle, SS-520-5, earlier this year.
“Everybody asks me, ‘What comes next?’” he said. The answer is a
new company, Space One, which is planning a small launch vehicle
capable of placing 150 kilograms to sun-synchronous orbit, with a
first launch in 2021.
Other new small launch vehicle projects are emerging. “I’ve added
two more just in the last four days,” Niederstrasser said, based on discussions at the conference.
“As of a minute ago I’m up to three additional ones,” he tweeted
shortly after his talk.
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NASA’s focus shifts from smallsat
research to space missions
By Debra Werner

N

ASA was an early backer of cubesat
and small satellite technology,
providing funding for technology
research and development as well
as flight opportunities through the Cubesat
Launch Initiative, which offers rides to spacecraft from NASA, educational and nonprofit
organizations.
Prior to the Small Satellite Conference, SpaceNews spoke with Chris Baker, NASA Small
Spacecraft Technology program executive,
and Bruce Yost, director of the Small Spacecraft
Systems Virtual Institute at the NASA Ames
Research Center, about NASA’s changing role
in the small satellite ecosystem.
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How has NASA’s role in this sector changed?
Chris Baker: NASA’s role has shifted from being
an across-the-board investor and partner in
technology development to more of a customer
for many things. We are looking to leverage
the emerging capabilities in industry and academia, to support them through public-private
partnerships and invest in areas where we are
not seeing private capital and where there are
government-specific needs.
When the Small Spacecraft Technology
program started investing, we needed everything: communications, power, propulsion.
We needed to invest across the board to help
create the capability. Now, we can focus our
resources on challenging NASA-specific problems: deep space applications, constellations,
swarms, where we collect large volumes of data
over a distributed space.
Are there missions small satellite can’t
perform?
Chris Baker: You run up against some physical
constraints in the small spacecraft platforms.
While small spacecraft may not be the ideal
solution for the whole mission set, there are
pieces of small spacecraft technology that could
be brought into those larger class missions to
help augment them. There is a definite interest
in looking at new ways we can approach missions using small spacecraft or disaggregated
systems of multiple spacecraft to perhaps not
achieve the full capability of a larger flagship
mission but to achieve enough of that mission
at a low enough price point that enables us to

Chris Baker, NASA’s Small Spacecraft Technology program executive (center) , at SmallSat on Wednesday.

spread our limited resources across multiple
objectives. There are definite limitations to
small spacecraft. They are not the solution for
everything but they can be part of the solution.
Bruce Yost: What if we wanted to use small
satellites to make a telescope with better resolution than the James Webb Space Telescope?
Theoretically, you could do that with a large
number of small satellites arranged in a specific
location in a specific orbit acting together like
a virtual mirror. But the underlying technologies in timing and attitude control are still
out there in the future. That’s one example of
something we can’t do right now. You can do a
majority of the missions that the NASA science
and exploration groups want to do in some
fashion using small satellites. Some of those
architectures are being invented right now.
The Aerospace Corporation demonstrated
the Optical Communications and Sensor
Demonstration cubesats could transmit data

at a rate of 100 megabits per second. Is that
a key small satellite technology?
Chris Baker: We sponsored OCSD with the
Aerospace Corporation. We are very excited
about the outcome and are looking forward
to the Aerospace Corporation continuing to
push the envelope with that mission.
A problem across the board for spacecraft is
getting all the data down. As sensors and instruments have become more sophisticated, the
amount of data we are collecting has increased.
Our ability to downlink data back to Earth has
not kept pace with that. We are very interested
in continuing to move forward in this area.
Power generation is another key area. Because of the limited size and form factor, the
amount of solar array real estate you can put
on a small satellite is limited. We’ve been investing in interesting ways to fold-up larger
flexible arrays in smaller and smaller packages.
There’s also a trend toward modestly increasing the size of the spacecraft to try to help with
some of these problems like power, which
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Open Cosmos, Addvalue link up for
better cubesat comms
By Debra Werner

O

goes hand-in-hand with thermal. The
more power you generate, the more thermal
issues you potentially have. This is another area
where the interests of NASA and commercial
industry align.
How do advances in small satellite technology affect NASA missions?
Chris Baker: As the capacity of the community
evolves, we are looking at small spacecraft as
an increasingly capable platform for our exploration, science and technology development
missions. That will continue to increase as the
market continues to drive a very rapid pace of
innovation.
Bruce Yost: One of the next inflection points
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Addvalue’s Eyal Trachtman, Open Cosmos Rafael Jorda Siquier, Addvalue’s Richard Cooperman and Open Cosmos
Tristan Larent announce a partnership between the two companies.

Open Cosmo customers,” Colin Chan, Addvalue chairman and chief executive, said in
a statement.
Open Cosmos customers will begin using
the network to rapidly commission their spacecraft in orbit, Laurent said. “We can reduce the
typical one-month commissioning down to a
few days,” he added.
As a result of the partnership with Addvalue,
Open Cosmos will offer customers a data

burst service.
“At any time, we can download a massive
amount of data, without waiting for the satellite to pass over a ground station,” Laurent
said. “This will be useful for remote sensing
constellations to downlink an image for further
processing on the ground.”
Addvalue Innovation Pte, a subsidiary of
Addvalue Technologies Ltd, is a digital, wireless
and broadband communications company.

we may see is the ability of the community to
shrink instruments and sensors or distribute
them. Maybe it’s not a smaller sensor, but
it’s scattered amongst a lot of different small
spacecraft. As that starts, we will see even more
adoption of these platforms.

when the capabilities of the small spacecraft
have increased to the point where they intersect with the capabilities of the established
aerospace industrial base.

We are seeing consolidation in the market
and large aerospace companies looking
for a role.
Chris Baker: When you have a potentially
disruptive innovation like cubesats and small
satellites, it tends to be the startups that are able
to develop the new technology the fastest and
most effectively in the beginning. Those startups then become attractive targets for strategic
investment by larger more established firms

What is the Small Spacecraft Systems Virtual Institute?
Bruce Yost: We stood it up in January 2017
to help NASA keep on top of the changing
technology. We collect information and provide it to the small satellite ecosystems: NASA,
industry and academia. We interact with other
government agencies and industry, and we
organize and support study groups, workshops
and conferences. We want to make sure NASA
has access to the best information to make
informed decisions.
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pen Cosmos, a British startup that
builds and operates cubesats for
customers, announced an agreement Aug. 8 with Singapore-based
Addvalue Innovation, to offer customers communications through Addvalue’s Inter-Satellite
Data Relay System (IDRS).
“It will bring near real-time communications
to our satellites using the Inmarsat backbone,”
said Rafel Jordá Siquier, Open Cosmos chief
executive. The new service will be particularly
useful for Internet of Things and remote sensing customers, Siquier told SpaceNews at the
Small Satellite Conference here.
For the first time, operators of small satellites
in low Earth orbit will have real-time communications using Inmarsat’s space network and
BGAN ground network, said Tristan Laurent,
Open Cosmos market development head.
Open Cosmos launched its first qbee satellite
in 2017, after moving from design to delivery
in six months, Siquier said. Now, the company
is developing satellites for the European Space
Agency, the United Kingdom government and
telecommunications providers, Laurent said.
“This partnership to provide an IDRS terminal tailored to the qbee satellite platform as an
add-on function will enable us to shorten our
turnaround time to deploy the IDRS service
when real-time connectivity is required by

Empower unveils plans for global
optical data distribution
By Debra Werner

The trio has been
in stealth mode,
lining up funding
and working with
an optical terminal
developed at JPL
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hree space industry startups Xenesis, Atlas Space Operations and Laser
Light Communications have joined
forces to create the Empower Space
Alliance, a venture aimed at creating a global
optical data distribution service for spacecraft.
The team has been in stealth mode for about
two years, working with an optical terminal
developed at NASA’s Jet Propulsion Laboratory,
lining up funding and negotiating about $20
million in hardware sales, Mark LaPenna, Xenesis
founder and chief executive, told SpaceNews.
“Our goal is by November or December 2019 to
be fully subscribed at $1.5 billion in services and
about $600 million in hardware,” LaPenna said
at the Small Satellite Conference here.
Empower plans to use 12 satellites into medium Earth orbit and 100 ground sites with three
optical telescopes at each location, all connected
directly to wide-gauge fiber, to offer spacecraft
the ability transmit data at speeds as high as 100
gigabits per second, LaPenna said.
To use the service, customers would equip
spacecraft with a Xenesis optical unit that
weighs about two kilograms and consumes
160 watts of power. Because the unit is not
yet flight-proven, Xenesis has an agreement
with the Center for Advancement of Science
in Space, the nonprofit that operates the U.S.
national laboratory on the International Space
Station and NanoRacks for a three-month
demonstration in 2019.
Sean McDaniel, Atlas Space Operations chief
executive, said Atlas is focused on relieving the
bottleneck in the communications pathway
between collection of data in orbit and delivery
of data to users. The Empower joint venture
will help Atlas respond to growing demand

Sean McDaniel, CEO of Atlas Space Operations (left) and Xenesis CEO Mark LaPenna answer questions at the Atlas
booth Aug. 8.

for information on a global scale, McDaniel
told SpaceNews.
LaPenna declined to discuss financing for the
venture, saying only that it “has plenty of funding.”
Xenesis, a startup based in Naperville, Illinois, is focused on producing and distributing
the “set-top-box” satellite operators will use to
reach the optical backhaul network. Xenesis has
a memorandum of understanding with Space
Florida to establish offices, research and manufacturing facilities in part of the NASA Kennedy
Space Center’s former Shuttle Landing Facility,
LaPenna said.
Washington-based Laser Light Communications, led by Robert Brumley, plans to deploy a
global optical hybrid communications network
called HALO.
Atlas Space Operations of Traverse City, Michigan, is a ground-to-space communications
service provider.

JUST IN

Rocket Lab announced
an agreement Aug. 7
with a new Dubai-based smallsat company for
10 launches of its Electron small rocket. The deal
features 10 dedicated Electron launches starting
in the fourth quarter of 2019. Those launches are
planned to take place either from Rocket Lab’s
existing New Zealand launch site or one the
company plans to develop in the United States.
The launch agreement also served to announce
the existence of Circle Aerospace, a company
based in Dubai that plans to be a “one-stop shop”
for smallsat customers in the Middle East. The
company says it will handle manufacturing of
smallsats and the operations. Rocket Lab will be
the exclusive launch provider for those spacecraft.
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Spire weathers adversity to compete
in tough data-buy market
By Sandra Erwin

C
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In the scene above from late July, Spire Global software combines satellite data and algorithms to allow customers
to track and visualize fishing vessels off the west coast of the United States.

Administration is about to start a second commercial satellite weather data pilot program.
SpaceNews reported in May that both companies received contracts in 2016 to provide GPS
radio occultation data. GeoOptics was unable
to provide data because of satellite launch delays. NOAA officials said the quality of Spire’s
data fell short of expectations.
GeoOptics CEO Conrad Lautenbacher told
SpaceNews last week that the launch problems
experienced more than a year ago have been
solved. “Since then our launch schedule is back
on track and we will compete again for the
current NOAA contract opportunity.”
Johnson said the data that was tested in the
first round of the pilot program came from a
“very early version of Spire’s Stratos sensor.”
Since the NOAA tests, “we’ve done significant
revisions to the sensor, deployed them to orbit
in the form of hardware and software upgrades.”
Launch availability has been a challenge for
smallsat companies across the board. Rocket
Lab launch delays have been a setback for Spire
as it tries to put up a 175 cubesat constellation.
But Johnson said such delays, and even the

occasional failure, are built into the schedule.
“The physical launch will almost always be a
hurdle when you’re trying to reach a diverse
set of orbits.”
Once the entire constellation is up, Spire
will be able to create 100,000 weather profiles
a day, said Johnson. “Far more than currently
provided by government satellites,” he added.
“We want to make weather forecasting more
predictable. It’s something we are pushing for
and see a big market for.”
Spire announced a
contract with Arianespace on Wednesday to carry “a significant
number” of cubesats on the Vega rocket’s first
mission featuring a new dispenser optimized for
smallsats. Jenny Barna, Spire director of launch,
told SpaceNews the company will launch “at
least eight” satellites on the 2019 mission. The
agreement includes options for additional Vega
flights, though the companies did not disclose
how many. Spire’s 5-kilogram satellites provide
weather data, ship tracking and, more recently,
aircraft tracking services.

JUST IN

SPIRE GLOBAL

ubesats are fast and economical
to produce. But they remain a
tough sell in the government market
where services like weather data and
surveillance are dominated by large satellites.
Executives, however, believe the smallsat industry
is at a turning point where it can compete more
aggressively as government agencies seek more
flexible systems and lower costs.
“On average, there is cautious optimism about
using small satellites,” said Keith Johnson, vice
president and general manager of government
solutions of Spire Global, a six-year-old startup.
Spire Global satellites — manufactured in
Scotland — use radio frequency technology
to track ships and airplanes, and to monitor
the weather 100 times a day. With 61 cubesats
on orbit and more coming, the company has
stepped up marketing of its data services to
corporations and government agencies. One
of the obstacles is the perception that cubesats
have limited capability, and the industry has
been trying to change the narrative.
“It’s amazing what you can do with deployable
solar panels and antennas to extend beyond
what we typically think a 3U cubesat is capable
of,” Johnson told SpaceNews. “That means that
we can host very significant signals intelligence
applications and get them into orbit in a very
short amount of time. That’s thanks in part to
a design and manufacturing process that can
produce up to two satellites per week and very
flexible launch schedule.”
Spire Global recently tested the use of hosted
payloads in its constellation. It used Automatic
Dependent Surveillance-Broadcast (ADS-B)
sensors that track aircraft, Johnson said. The
company is working with a potential customer
whose name he could not disclose. It also tested
payloads for monitoring maritime traffic and
tracking ships through their Automatic Identification System (AIS) beacons.
Johnson said the tests proved cubesats can
deliver high-quality data. “We’re also cautious
in understanding that this is often a change to
how things are currently done,” he said. “It takes
time and hard proof to get everyone on board.”
Spire and competitor GeoOptics have been
striving to make inroads in the weather data
sector. The National Oceanic and Atmospheric

“We believe advanced data
analytics in the form of
machine learning is a key to
our future success… No one
in business really wants to
look at pictures.”
— Nick Karangele, Trident Space president

and CEO

More
than a blip

By Sandra Erwin

Trident Space’s challenge: Standing out
from the crowd of SAR satellite startups

ISTOCK IMAGE

R

adar images are not pretty. They
tend to invite comparisons to grainy
black-and-white TV broadcasts
from the 1950s. But in the age of
artificial intelligence, a treasure trove of data
can be extracted from these grainy images.
Another plus: unlike electro-optical satellites that need light and clear skies to gather
imagery, radar satellites can see through any
weather, day or night.
More companies and investors are moving
to capitalize on the potential of small satellites
equipped with synthetic aperture radar, creating
what looks likely to become a highly competitive market. SAR services through low-cost
smallsats is a segment of the industry that is
being closely watched. Governments around
the world also have been paying attention.
One would-be player in this sector is Trident Space Inc. of Fairfax, Virginia. It plans to
launch its first SAR smallsat in 2021, followed
by six more satellites in 2023, and 12 each year
thereafter, eventually building a 48-satellite
constellation in low Earth orbit.

Trident Space’s president and CEO, Nick
Karangelen, says “affordable services” and
timely data is what will help startups like Trident compete in a crowded market.
Trident Space is designing the satellites,
including the bus structure, payload and electrical power system. “We are evaluating several
potential business partners who will assume
responsibility for the remaining bus avionics
and spacecraft assembly, integration, and test
for our first flight unit,” said Karangelen. The
partner will then manufacture approximately
12 spacecraft per year for each of the constellations that are built for various customers.
“We expect to make a final decision on our
manufacturing partner this year as we prepare
to start the first flight unit for launch in 2020.”
As with any remote-sensing service, refresh
rate is key. The first of Trident’s SAR satellites
will offer two to five revisits per day for most
latitudes. The six-satellite constellation will
provide an average of 20 revisits per day. The
fully populated 48 satellite constellation will
bring revisit times to below 10 minutes.

“We strongly believe that the future of Earth
imaging is in providing businesses government
agencies and [non-governmental organizations] with critical information that can be
extracted automatically from the SAR imagery
we collect,” he tells SpaceNews.
Trident Space has begun discussions with
data analytics companies on possible ways to
apply machine learning to SAR imagery, he
says. “Our strategy is teaming with selected
data-analytics partners for specific markets
where information extracted automatically from
SAR imagery can provide compelling value.”
Karangelen predicts Trident Space satellites
operating in inclined orbits will have higher
revisit rates than satellites in sun-synchronous
orbits and will be capable of imaging through
an eclipse. SAR smallsats will collect images
from one-meter to 0.3-meter resolution.
Pricing for one-meter-resolution SAR imagery will be about $10 per square kilometer.
Karangelen says that price will ensure the
company can compete aggressively in the
United States and internationally.
“We expect that a majority of our SAR imagery
will be purchased by government and military
users in the U.S. and allies,” says Karangelen.
“We have no intention of competing directly
for Defense Department or intelligence community contracts but are discussing strategic
relationships with potential partners to sell into
the U.S. government as well as foreign markets.”
Over the next few years, companies like
Trident will be closely monitoring advances
in SAR technology. The miniaturization of
electronics for space is a key issue. “SAR performance is highly dependent on antenna
size,” says Karangelen. Improved composite
technology and manufacturing techniques
have helped slash the cost of large aperture
X-band antennas. Trident Space recently
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Nick Karangelen, Trident Space president and CEO

The first of Trident’s SAR
satellites will offer two to
five revisits per day. The full
constellation? Every 10 mins.
completed an internal preliminary design review for its SAR smallsats. It concluded
that the best option is a 300-kilogram satellite
that is compatible with the growing lineup of
commercial dedicated and ride-share launch
options.
The design review was developed internally
with the assistance of a select group of engineering services companies that specialize in
satellite design, said Karangelen. The review
was focused on satellite subsystems that are
unique to the SAR mission — antenna, bus
thermal design, X-band high-power amplifier
and spacecraft power electronics. “The results
show adequate system design margin consistent with our business and technical goals,”
he said. In addition to the space segment, the
design review looked at the ground segment,
mission planning segment, and data product
storage and processing.
At 300 kilograms, these are “not-so-small”
satellites with an on-orbit life of four years and
a lifetime SAR image collection capacity of 44
million square kilometers at 1 meter resolution,
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Karangelen says.
At $10 per square
kilometer, that’s a
lifetime earning capacity of $440 million for
a satellite with an on-orbit
cost of about $42 million.
An engineering model of
the company’s SAR payload
electronics has been tested on
a Cessna aircraft. The payload
technology was developed by
Trident Systems Inc. The company
flew the engineering model of the
payload electronics on a small aircraft
and collected raw SAR data around Southern Maryland. Karangelen said the results
of these tests “confirm sub-meter resolution
performance of the payload electronics.”
Turning data into insightful information
will be the secret sauce, however.
“We believe advanced data analytics in
the form of machine learning is a key to our
future success,” he says. “No one in business
really wants to look at pictures. They want a
reliable, consistent source of affordable information required to support their most critical
business decisions.”
The use of machine learning to extract
information from electro-optical imagery is
a booming industry. “However, the applications of machine learning to SAR has been
delayed by the lack of large, affordable SAR
image data sets required for neural network
training,” says Karangelen.
In response, Trident Space plans to conduct
periodic high-resolution airborne SAR data
gathering starting in early 2019. The plan is
to collect SAR imagery at the same grazing
angles, resolution and quality that would be
collected from space. “We will use these SAR
images, and concurrently collected electro-optical images at the same resolution, to create
a portfolio of annotated SAR image data sets
to support training of machine learning algorithms,” he says. “Using this approach, we
hope to establish a foundation for automated
SAR data analytics development.”
Trident Space wants to team up with emerging data-analytics companies while it tests the

market for business information applications
of SAR prior to the launch of the first satellite.
Karangelen predict smallsats will become
increasingly more capable as remote-sensing
platforms. “Certainly, there are limits to what can
be accomplished on a SAR smallsat,” he says.
Some important technical achievements of late
are increased power and storage capacity for
small satellites. “RF power, payload processing
power, and available antenna aperture size will
continue to improve in incremental steps.”
Low-cost launch will be essential to the
survival of this industry, says Karangelen, who
is also an investor in Tucson, Arizona-based
small-lift startup Vector. “In my view, affordable
launch will set the pace in this new generation
space race. Companies like Vector will be fully
subscribed as they offer small satellites affordable access first to LEO and then beyond,” he
says. “I believe our biggest schedule risk in the
future will be launch availability.”
Trident Space is privately funded and expects to close on a $7 million Series A round
of financing in September.

TRIDENT SPACE
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Silicon Valley startup hopes
to make a splash with water
plasma engines
By Debra Werner

Momentus is not
alone is seeing
water as a promising
propulsion source

MOMENTUS

M

ikhail Kokorich, the space industry investor who founded Russian
small satellite builder Dauria Aerospace, is the founder and president
of Momentus, a Silicon Valley startup focused
on water plasma propulsion.
Momentus plans to demonstrate Vigor, its
first water plasma thruster, by sending it into
orbit in February 2019 on a 16-unit cubesat
launched from a Russian Soyuz rocket. In 2020,
Momentus plans a flight demonstration of the
Ardor thruster it is developing for its Ardoride
propulsion system to power 500 to 1,000-kilogram spacecraft. For now, Momentus’s Ardor
technology is undergoing laboratory testing,
Kokorich said by email.
“We are developing the first in-space rockets
powered by water plasma engines,” Kokorich
said. “We use solar energy to heat water with
microwaves up to the sun’s surface temperature
and eject the superheated gas through the nozzle to create thrust. One of the main problems
we solved is how to make sure that plasma will
not vaporize the chamber walls and nozzle.”
Momentus is participating in Y Combinator,
a startup accelerator based in Mountain View,

Left: Momentus engineer Yuqi Wang worked for SpaceX as a thermal fluid engineer before joining Momentus to
work on electro-thermal propulsion systems. Above: Momentus thruster hardware undergoes testing.

California. After Y Combinator’s demonstration
day in August, the culmination of the threemonth program, Momentus will announce plans
to attract investment, including its fundraising
goal, Kokorich said.
Kokorich, who founded a home products
retail chain in Russia before moving to the
United States, is also a co-founder of Astro Digital, an Earth imaging and analysis firm based
in Mountain View, and an investor in Helios
Wire, a satellite-enabled internet of Things
startup in Vancouver.
Momentus is not alone in seeing the promise
of water as a propulsion source. Deep Space
Industries sells Comet, a water-based small
satellite propulsion system. Tethers Unlimited
offers Hydros, a water electrolysis thruster. And
the Aerospace Corp. built water-fueled thrusters
for the NASA Ames Research Center’s Optical
Communications and Sensor Demonstration
mission launched in November 2017.

“We are developing the
first in-space rockets
powered by water plasma
engines… One of the main
problems we solved is how to
make sure that plasma will
not vaporize the chamber
walls and nozzle”
— Mikhail Kokorich, founder and president

of Momentus
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Chinese startup aims
for Q4 launch
By Andrew Jones

OneSpace, others to follow into orbit
OneSpace, established in 2015, last month announced it had test fired the first-stage rocket
motor for its OS-M1, the first of an orbital series of
rockets, which is also now expected to fly around
the end of 2018.
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In an email to SpaceNews last month, a
OneSpace representative said that a payload
has been arranged for this first flight as it looks
find its place in the market.
OneSpace, along with other emerging
companies, have come a long way since their
founding following a Chinese government
policy shift to allow private enterprise into the
space sector in 2014. Availability of talent and
technology have been key to progress.
“OneSpace [has] already gathered 130 talents
all from first-class universities and scientific
institutes,” according to Luo Zihao of OneSpace,
who also said access to mature technology
has been crucial.
“The launch success rate of China’s rockets
is at the international advanced level. Thus,
China already have mature space technologies. What private enterprises do is to apply
original military aerospace technologies into
private rockets.”
Luo explained that Chinese President Xi
Jinping promoted military-civilian integration
as a national strategy in 2015 and the Chinese
government began to solicit opinions on commercial space industry from all stakeholders.
“Policies for Chinese commercial space
industry have opened gradually, and private
capital began to enter into this specific area,
which raised a new development trend of the
commercial space industry. All of the above have
provided us with very good support,” Luo said.
With its OS-M series rockets OneSpace, “aims
to provide launch service to small and micro
satellites, providing customers launch service
with efficient, reliable and rapid response at a
competitive price.”
Coordination with the national launch
sites — three inland at Jiuquan, Taiyuan and
Xichang and the coastal Wenchang complex
— and proving the reliability of OS-M1 rocket’s
components were stated as the major challenges OneSpace faces in establishing itself
as a launch provider.
Also in the road ahead: competition from
Landspace and many others.
Landspace’s Zhuque-1 is a three-stage solidpropellant rocket designed to carry 300 kilograms
of payload to low Earth orbit.

LANDSPACE

E

merging private Chinese company
Landspace is set to launch its first
rocket into orbit in the final quarter
of 2018, carrying a small satellite for
a state-owned television company.
Landspace announced Aug. 2 thatthe threestage solid-propellant LandSpace rocket, named
Zhuque-1, will carry the China Central Television
(CCTV) satellite for space science experiments
and remote sensing before the end of the year.
It is expected to be China’s first private orbital
launch with the privately developed satellite to
operate for two years in a Sun-synchronous
orbit (SSO). Measuring 320 by 295 by 248 millimeters, the satellite is roughly the size of a
three-unit cubesat.
Zhuque-1 is a 19-meter-tall, 1.35-meter-diameter rocket with a takeoff mass of 27 metric tons
and thrust of 45 tons, able to carry 200 kilograms
to 500-kilometer SSO and 300 kilograms to a
300 kilometers low Earth orbit.
No launch site was named in the Aug. 2
press release but a contract signed by Danish
cubesat maker Gomspace and Landspace for a
rideshare service in 2018 previously identified
the Wenchang Satellite Launch Centre, China’s
new coastal launch site, as the location for
Landspace’s debut launch.
Beyond this demonstration, Landspace has
much grander plans. Last month the company
said it had designed a methane- and liquid-oxygen-powered rocket it aims to test launch in 2020.
The two-stage Zhuque-2 (ZQ-2) rocket will
measure 48.8-meters tall with a diameter of 3.35
meters and be capable of delivering a 4,000-kilogram payload capacity to a 200-kilometer low
Earth orbit and 2,000 kilograms to 500-kilometer
SSO, using 80-ton and 10-ton methane engines.
The future ZQ-2A, B and C three-stage rockets will aim to be able to lift 6,000, 17,000 and
32,000 kilograms to 200-kilometer low Earth
orbit, respectively — indicating ambitions that
currently go well beyond those of other emerging
private launch companies in China.

Innovation
Vega’s Small Spacecraft Mission System
(SSMS) is a product of the innovative culture
that prevails at Arianespace. The SSMS
payload dispenser will revolutionize and
democratize access to space for countless
new satellite companies that would
otherwise remain grounded due to lack of
launch capacity. With its perfect record
and competitive pricing, the Vega is the
right vehicle at the right time.

LINKS™ is the paradigm-shifting alternative to traditional
parabolic dishes. The system is the first commercially available,
mobile, man-portable, rapidly deployable electronically steered
array RF ground system in the world.

Designed to be lightweight and easily deployable, the LINKS™
system is agile and responsive in high volume situations and in
contested, degraded and operationally limited environments.

STOP BY BOOTH 128 OR VISIT US AT
www.atlasground.com

