SPECIAL DIGITAL EDITION

NEWS FROM
THE 36TH SPACE
SYMPOSIUM
BROUGHT TO YOU WITH
SUPPORT FROM

YOUR MISSION PARTNER

At Ball Aerospace, our greatest mission is protecting what
matters most, from monitoring Earth1s vital signs with actionable
environmental intelligence to ensuring the security of our nation
with innovative technologies that span the warfighting domain.
When you need to GO BEYOND ® , go with Ball Aerospace.

PROTECTING
WHAT
MATTERS
MOST

YOUR MISSION PARTNER
TOGETHER, WE GO BEYOND.®

fj CJ ml@

BALL.COM/GOBEYOND

36
SHOW DAILY
Aug. 23, 2021 • Visit us at Booth 1142

DAY 1

TH

SPACE SYMPOSIUM
OFFICIAL SHOW DAILY • MONDAY

EXCLUSIVE INTERVIEW

Nelson: Blue Origin lawsuit adds
further delays to Artemis

NASA/AUBREY GEMIGNANI

A

t a press conference at the Kennedy Space Center in late July,
NASA Administrator Bill Nelson
deflected several questions about
the future of the Artemis program and the
agency’s ability to return humans to the lunar
surface in 2024. He cited a blackout period
imposed by the Government Accountability
Office’s evaluation of protests filed by Blue
Origin and Dynetics of NASA’s award of a
single Human Landing System (HLS) contract to SpaceX in April. “I want you to ask
me that question next week,” he said at one
point, after the deadline for the GAO to rule
on the protests.
Next week has come and gone, but hasn’t
given the agency the clarity it expected. The
GAO dismissed the two protests, but Blue
Origin filed a lawsuit in the Court of Federal
Claims Aug. 13, effectively appealing the
dismissal of the protest. On Aug. 19, NASA
announced it would voluntarily pause work
on the HLS contract until Nov. 1 in exchange
for an expedited review of the case.
That’s not the only challenge facing
Artemis. NASA supports adding a second
company to the HLS program but is looking
for Congress to provide billions of dollars in
additional funding to do so, either through
the standard appropriations process or a
multi trillion-dollar package that Congress
will take up through the budget reconciliation process. And a report by NASA’s Office
of Inspector General Aug. 10 concluded that,
even if the lunar lander is ready in 2024, the
spacesuits the astronauts would wear on
their Artemis 3 moonwalks won’t be done
until 2025.

JEFF FOUST

NASA Administrator Bill Nelson
is interviewed during a tour of
the Vehicle Assembly Building on
July 28, at NASA’s Kennedy Space
Center in Florida.

SpaceNews Senior Staff Writer Jeff Foust
spoke with Nelson about these issues, as well
as his plans for this week’s 36th Space Symposium, in an interview Aug. 19 several hours
before the agency confirmed that it would
pause work on the SpaceX HLS contract while
the Blue Origin lawsuit is heard in the Court
of Federal Claims.

Last month you had hoped that, once
the GAO protest was concluded, you
would be able to elaborate on your
plans for Artemis. Where do things
stand now?
Further delay. Blue Origin has filed to the
Court of Federal Claims, which in effect is
like an appeal. It goes to a court equivalent to
a federal district court where the judge could
require, in essence, very laborious discovery.
A lot of this will be dependent upon what the
judge decides.

Are you concerned the case could delay
work on the HLS award to SpaceX?
The lawyers at the Justice Department are
the ones that handle the case. NASA does
not handle the case. But my understanding
from our lawyers, talking to the Justice Department lawyers who will present a case,
is that they should have an idea on the
schedule moving forward within the next
two weeks. So, this is a matter that is out of
our hands. It’s in the legal system and it’s
being handled by the Department of Justice.

You’ve expressed support for adding a
second company to the HLS program,
but that requires additional funding.
What progress are you seeing in getting that funding from Congress?
There are basically two avenues. In the
appropriations process, I expect that to
go all the way to the end of the year.
See NELSON, page 4

Preparing for a Space Symposium
like no other

SPACE FOUNDATION

T

he 36th annual Space Symposium expects to attract 7,500 to
8,000 attendees to the Broadmoor
Hotel in Colorado Springs and a
virtual platform streaming presentations and
discussions.
In spite of travel restrictions associated
with the COVID-19 pandemic, people from
25 countries and the leaders of at least 15
international space agencies are expected to
travel to Colorado Springs for the annual event
showcasing military, civil and commercial
space activities.
The Space Foundation, host of the annual
event, is continuing to track local, state and
federal health and safety guidelines in an effort
to mitigate attendee risk and potential exposure
to the coronavirus.
“We’re going to do everything we can to address those risks, but we also asked our attendees
to be a part of that process,” Space Foundation
spokesman Rich Cooper told SpaceNews.
Attendees at the Broadmoor will be required
to wear masks indoors. The Space Foundation
also is working with the Broadmoor to facilitate
social distancing by providing additional seating
and viewing areas.
When prominent speakers are at the podium,
“we understand everybody likes to be in the room,”
Cooper said. “We are going to do everything
we can to make sure everybody feels as much
a part of that room as possible. The extensions
that we’ve made with the virtual platform as
well as the additional viewing areas that we
have set up around the Broadmoor campus will
facilitate people being able to get information
as it happens.”
This will be the first Space Symposium to
feature exhibits in the Broadmoor’s new 90,000
square foot hall. People viewing the 265 exhibits
will enter and exit through specially designated
doors to prevent crowding.
“The Broadmoor and all of our vendors have
been great partners in operating in a very different atmosphere than what we’ve ever operated
in before,” Cooper said. “We have a standard that
we have set from our own previous programs,
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For people around the world who frequently
attend Space Symposium, COVID-19 travel rules
have created obstacles.
but that standard has had to evolve in this new
environment.”
In 2019, approximately 15,000 people attended
the Space Symposium. The Space Foundation
said it cannot estimate the number of people who
will be on-site this year because the numbers
continue to change.
Representatives from NASA, the U.S. Space
Force, U.S. Air Force, Space Command, U.S.
Navy, National Reconnaissance Office and the
Pentagon’s Space Development Agency will be
traveling to the Broadmoor.
No one from the National Oceanic and Atmospheric Administration will be on site, a NOAA
spokesman said.
Many organizations are sending fewer people
than they have in past years. NASA Administrator Bill Nelson will be there, but Deputy
Administrator Pam Melroy and Associate Administrator Bob Cabana do not plan to travel
to Colorado Spring.
For people around the world who frequently
attend Space Symposiums, COVID-19 travel
rules have created obstacles. European citizens,
for example, need to obtain national interest
exemptions from the U.S. State Department to

enter the country. As a result, the 2021 event
is expected to have far less international participation than previous Space Symposiums.
The 36th Space Symposium was initially
scheduled to begin March 30, 2020. When the
coronavirus began spreading in the United
States, the Space Foundation rescheduled it for
Oct. 31, 2020. As the pandemic continued to
disrupt events and travel, the event was again
rescheduled for August 2021 with a hybrid live
and virtual format.
A few weeks ago, August seemed like it would
be an excellent time for the event because
many people who normally attend the Space
Symposium had access to vaccines and travel
restrictions were easing.
Once the highly contagious coronavirus
Delta variant began to spread in the United
States and doctors discovered that vaccinated
people could become infected and could
spread the virus to others, the U.S. Centers
for Disease Control and Prevention recommended masks for public indoor settings in
areas of substantial or high transmission.
Transmission rates are determined by two
statistics: the number of COVID-19 cases
See SYMPOSIUM, page 5
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NASA’s Office of Inspector General
issued a report this month concluding that the spacesuits needed for the
Artemis 3 lunar landing mission won’t
be ready until at least April 2025. Does
that mean a 2024 human return to the
moon is off the table now?
I can’t answer your question whether or not,
because of delays on the spacesuit or what I
just went through about the appropriations
and with regard to the legal postures. I don’t
know.

In the near term, Artemis 1, the first
Space Launch System mission, is approaching. Is that still likely to take
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NASA Administrator Bill Nelson, second from left, tours NASA Wallops Flight Facility on Aug. 10 with NASA
Deputy Pam Melroy, second from right, and other senior NASA officials.

place before the end of the year?
If not the end of the year, then in January.

What goals do you have for the Space
Symposium, including meetings with
heads of other space agencies?
First of all, you need to know that both [U.S.
Space Force] Gen. John Raymond and I have
made a decision to cut back considerably,
because of this delta variant of COVID. I will
be there, but we decided that we need to cut
the presence of the administrator’s office.
So Pam [Melroy, deputy administrator] and
Bob [Cabana, associate administrator] are
not going to go, and our overall presence is
going to be considerably reduced.
However, I’m planning to go because there
are a number of meetings with our international partners. Those will go as planned,
although the international delegations are
considerably cut back as well. I’m having one
big kind of roundtable with industry, and we
will limit that to one or two people per company, instead of a cast of hundreds of people,
in a room that will be spread out, mindful of
COVID. Those meetings are very important
because this is a forum in which they can see
me in the flesh and hear my ideas and get it
straight from the horse’s mouth, instead of
through the rumor mill or just through the
written word.
I’m looking forward to all this. We’re just
going to be very sensitive to this raging fire
called COVID, but in normal times, it’s a great

time to press the flesh, to get to really know
a lot of the players, and for mutual getting
to know each other. And it’s too bad that we
have to cut back, but you have to do what
you have to do, given the question of the
health of people.

In those meetings with other space
agencies, do you have any specific
topics you’ll want to discuss, such as
Artemis or extending the International
Space Station to 2030?
All of the above, and more.

One agency leader who won’t be at
Space Symposium is Dmitry Rogozin,
the head of Roscosmos. Do you still
plan to meet with him later this year?
I hope so, depending on any limitations imposed by COVID.

Will that be in Russia?
More than likely, yes.

You were very familiar with NASA before becoming administrator, but now
that you have been on the job for three
and a half months, has anything surprised you about the agency?
Well, what does not surprise me is the level
of competence, energy, and can-do spirit
that I’ve always known in NASA. And as
evidence of that, NASA was voted for the
ninth year in a row as the best federal

NASA/JOEL KOWSKY

Remember this is not just an appropriations bill but also the extension of the
debt limit, and that’s going to be a political
football. I think what is likely to happen is
when you get to the new fiscal year, there
will not be an agreement, so they will do a
continuing resolution. What typically has
happened in the past is that we’re either
racing Santa Claus to get home, or one
time we were actually in session on New
Year’s Eve. So, the appropriations process,
including the debt ceiling raising, is going
to go until the end of this year.
Another avenue is that you have a reconciliation bill passed. And that’s where I’ve asked
for additional money for NASA over the next
six years to do the full-up competition for the
LETS [Lunar Exploration Transportation Services] contract, which is the contract for about
a lander a year over the next decade. I’ve asked
for that money and I’ve also asked for money
for infrastructure because we’ve got a lot of
infrastructure that needs updating. What’s my
guess on a reconciliation bill that you have to
have all 50 Democrats voting for in the Senate in order to get it passed? Your guess is as
good as mine.
In the meantime, that’s why we wanted to
proceed with this interim step, what we’ve
called NextSTEP Appendix N, which is basically a one-year transition — a bridge, if
you will — to keep the other proposers going. Five of them have come in and offered
proposals for Appendix N. The next step is
an evaluation that will be done by an evaluation board.

Lamborn: The fight to keep Space
Command in Colorado is not over

E

ver since the Air Force announced
that U.S. Space Command would
be relocated from Colorado to Alabama, Rep. Doug Lamborn has been
persistently working to get that decision reversed.
Lamborn, a Republican who represents
Colorado Springs, told SpaceNews he expects
the fight to continue into next year pending
ongoing reviews by the Defense Department’s
inspector general and the Government Accountability Office.
“Assuming that one or both of the investigations show that there were problems with
how the selection process took place, I would
hope that Congress would see fit to revisit the
entire selection process, perhaps start it all over
again, or intervene in some other way,” he said.
Lamborn and his fellow Colorado lawmakers
have argued that the decision to move Space
Command headquarters from Peterson Space
Force Base to Redstone Arsenal — made in the
waning days of the Trump administration — was
politically motivated and counterproductive
as most of Space Command’s workforce and
industrial base reside in Colorado.

AIR FORCE ACADEMY PHOTO

SANDRA ERWIN

U.S. Rep. Doug Lamborn (R-Colo.) meeting with
U.S. Space Force officials at the Air Force Academy
in November.

Lawmakers have asked the Department of the
Air Force for an estimate of what it would cost to
build a new Space Command headquarters at
Redstone Arsenal in Huntsville. That estimate has
not yet been provided, according to Lamborn.
He pointed out that the Air Force has invested
hundreds of millions of dollars to upgrade military space facilities in Colorado, including Space
Command’s current headquarters at Peterson.
“I wish both of the reviews were going faster,”
said Lamborn. “I believe that the IG report will

NELSON, From page 4
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agency in which to work. Likewise,
NASA was voted the best agency in the
federal government to handle COVID. So,
I’m not surprised because this incredible
little agency does incredible things with
incredibly skilled people.
I wouldn’t call it a surprise, because
I’ve known over the years that basically
OMB always takes a sharp look at your
budget. It’s up to us to convince them,
and then to convince the Congress, to get
the money that we need for cutting-edge
technology. That keeps you on your toes
all the time. But that’s what’s expected
of us and that’s what we’re doing. And I
think those are my observations.
My final observation is, I shouldn’t
be allowed to have as much fun as I’m
having. SN

per 100,000 people and the percentage
of people in an area who have tested positive
over the previous seven days.
For El Paso County, home to Colorado
Springs, transmission is high based on an
average of 168 daily cases per 100,000 people and a 7.48% positivity rate as of Aug. 19,
according to El Paso County Public Health.
Nearly 64.6 percent of the people who reside
in El Paso County who are eligible for vaccines
have received at least one dose, compared
with 70.4 percent nationwide.
Although thousands of people are expected to gather at the Broadmoor as in
previous years, the 2021 event is likely to
be unique.
Companies are not bringing massive displays like Lockheed Martin’s full-scale Orion
capsule mock-up on display in 2019, Sierra

come out first, probably later this year, and it
looks like GAO will probably be finished sometime early next year.”
Nobody knows what either of these probes
will conclude. But Lamborn said he is confident
that the findings from the watchdog agencies
will cast enough doubt on the Air Force’s selection process and will compel Congress to
revisit the basing decision.
After the reviews are completed, “then the
next step will be in the hands of Congress,”
said Lamborn.
“There are people who say this should be
totally a military decision” and that Congress
might not be able to challenge it, Lamborn
added. But they would be wrong, he said.
“This is what civilian control of the military
is all about.”
Despite his strong interest and focus on space
issues, Lamborn will not be in attendance this
year at the 36th Space Symposium, one of his
district’s major annual events. “I’ll be flying into
D.C.,” he said.
Speaker Nancy Pelosi (D-Calif.) called the
House back from summer recess Aug. 23 to
vote on a $3.5 trillion spending plan passed by
the Senate Aug. 11. SN

Nevada Corp.’s Dream Chaser in 2018 or Blue
Origin’s New Shepard booster and crew capsule in 2017.
“We’ve allocated that space to be open to
allow people to gather outside to meet, connect
and partner,” Cooper said. “With the addition of
the new exhibit space this year, we are able to
accommodate more exhibitors and also some
larger displays.”
The continually shifting pandemic has
prompted Space Foundation personnel “to
think truly creatively about how to retain the
absolute core that people are expecting and
adapt it into a different environment,” Cooper
said. “That is what we have been doing since
we had to postpone last year. Fortunately, we
have a vaccine and we know a lot more about
things we can do to mitigate risk and exposure
to COVID.” SN
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ISS
decadal
survey
to address
transition

B

JEFF FOUST
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The International Space Station’s Canadarm2 helps install a newly arrived Northrop Grumman Cygnus cargo
tug to the Unity module Aug. 12.

helping them determine what capabilities their
facilities will need to do the science prioritized
in the report. “We’re kind of at a crossroads right
now, and we’re all looking forward to working
together.”
That transition is being closely watched
on Capitol Hill. “We need to make sure that
the transition from the [ISS] is a smooth one,”
said Joel Graham, a staffer on the Senate
Commerce Committee, at the decadal survey
meeting Aug. 17, “so that as we move towards
commercial stations, the research done today
on ISS is not lost.”
Van Vliet said amid that transition, the
decadal will work to identify the most valuable research, regardless of platform. “The

question isn’t whether it’s good science.
Really, the filter is, ‘so what?’” she said. “Is
that new knowledge really going to move the
needle in terms of human exploration or life
on Earth, or is it boutique or antique by the
time the study concludes?” SN

One challenge for
the decadal is the
uncertainty of when
commercial stations will
be ready and what their
capabilities will be.

NASA JOHNSON VIA FLICKR

oth scientists and policymakers are
looking to a new decadal survey to
ensure that research being done
on the International Space Station
isn’t lost when NASA transitions to commercial
space stations.
The decadal survey for biological and physical
sciences research in space held its first committee meeting in mid-August, kicking off work
to prioritize research to be done on the ISS and
elsewhere over the next decade. Its final report
will be released in 2023.
The span of the decadal means that the
study will have to address the end of the ISS
and introduction of new commercial stations.
While NASA and some in Congress support an
extension of the station to 2030, the decadal
survey runs through 2032.
One challenge for the decadal is the uncertainty of when commercial stations will be
ready and what their capabilities will be. “This is
an important chicken-and-egg problem,” said
Krystyn Van Vliet of MIT, one of the co-chairs
of the decadal, during a discussion at the ISS
Research and Development Conference Aug. 3.
“What research should we prioritize in space?
Well, what research can we do in space?” she
explained. “The logistics of what research you
can do informs your research priorities, and
vice versa.”
Scientists don’t want to lose the momentum
they’ve gained as ISS research increased in the
last few years. “It’s exciting times right now in the
world of ISS research,” said Doug Matson, chair of
the ISS National Lab User Advisory Committee.
He sees the decadal as a guide for companies,

Collins wins life support contract
for mystery LEO outpost

C

ollins Aerospace said Aug. 23 it had
been awarded a $2.6 million contract by an undisclosed customer
to provide life support systems for
a planned “privately owned and operated low
Earth orbit outpost.”
Collins Aerospace, a subsidiary of Raytheon
Technologies, said the contract is for Environmental Control and Life Support Systems
(ECLSS), a suite of technologies that enable
livable conditions outside of Earth’s atmosphere.
These include air revitalization technologies
and systems for controlling pressure and temperature in space.
“A new era of commercial spaceflight is creating
the need for Earth-like atmospheres at low orbit

JASON RAINBOW

Collins Aerospace said the $2.6 million contract is
not the first ECLSS it has sold to a private company
destinations,” Dave McClure, vice president and
general manager of ISR and space solutions at
Collins Aerospace, said in the announcement.
“This award underscores Collins’ commitment to working with both the private and
public sectors on providing the foundation for
commercial space travelers to eventually live,
work, and play in space.”
Shawn Macleod, Collins Aerospace’s director
of business development, told SpaceNews the
contract is with “a long-duration stay, orbital
customer.”
He said the mission’s timeline would be driven
by this undisclosed customer, however, “typically

hardware can be deployed within a few years.”
Collins Aerospace has already developed
and manufactured life support technologies for
NASA, including the water recovery system on
the International Space Station.
Macleod said the $2.6 million contract is not
the first ECLSS that Collins Aerospace has sold
to a privately owned company but declined to
elaborate.
“As more private industry destinations become
available, the demand for life support systems
will increase,” he said, adding that Collins Aerospace is in talks about providing ECLSS to other
private companies. SN

China slowly pivots toward reusable rockets

C

hina’s space industry and launch
capacity has grown greatly over
the past decade, with the country
leading launches globally for the
first time in 2018. China’s main space contractor CASC employs around 200,000 people with
rocket-related hubs in Beijing, Tianjin, Shanghai
and Xi’an, now allowing the country to launch
around 40 expendable rockets a year.
But the rise of SpaceX and the demonstration of reliable, reusable rockets has altered the
landscape. First, China was skeptical.
“It is the U.S.’ pursuit of recycled space transport vehicles that has delayed the U.S. rocket
sector, and opened up a precious window for
Europe’s Ariane rockets and Chinese rockets,”
Yang Yuguang, of the China Aerospace Science
and Industry Corporation and an IAC Space
Transportation Committee member, told Global
Times in 2018, also raising question marks over
the matter of refurbishing stages, how many
times they could be reused and profitability.
That same year, however, China announced

ANDREW JONES

a changed design for its new Long March 8
rocket, pivoting to be ultimately capable of Falcon 9-style vertical takeoff, vertical landing. An
expendable test launch in December went well,
and first hop tests are planned this year, with the
reusable version to be in service before 2025.
But moving ahead of CASC is the emergent
commercial sector, with private funds and national policies supporting firms’ development
of an array of VTVL rockets, using a range of
propellant mixes and engines.
Deep Blue Aerospace, founded in 2017, last
month carried out a successful VTVL hop of a
few meters with a small test article. The reusable
Nebula-1 kerosene-liquid oxygen launcher is
set to fly for the first time next year. Landspace,
established in 2016, is planning a test launch of
its Zhuque-2 methane-fueled launcher in the
coming months and is to later be upgraded for
reusability. Another, iSpace, plans its own test
stage hop tests for the Hyperbola-2 methalox
launcher.
A most notable and profound shift, however,
may be seen with the Long March 9, a super
heavy-lift launch vehicle comparable to SLS,

which received government approval in March
with the passing of the country’s 14th Five-year
Plan. The 100-meter-long expendable rocket has
been studied for many years and is expected to
make lunar landings and major infrastructure
projects possible. Yet in June Long Lehao, an
octogenarian yet still influential former Long
March chief designer, presented a new design
for the rocket, shifting from a familiar Long
March blueprint with side boosters to one more
amenable to reusability, with a single core featuring clusters of new kerolox, single-chambered
engines. The reusable rocket would be a necessity
for possible megaprojects plans — potentially
requiring hundreds of launches — including
constructing solar power-generating facilities
in geostationary orbit.
Further, a Space Transportation blue book
from CASC charting a development path to 2045
set the target of 2035 for making all of China’s
Long March rockets “smart” and “fully reusable.”
From a position of skepticism, reusability
pervades Chinese plans. Yet at this stage there
are lots of big plans that are yet to get off the
ground, let alone return safely to it. SN
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Dragracer mission de-orbited a
cubesat in eight months
Artist rendering of the Dragracer experiment

SANDRA ERWIN

were deployed. One had a 70-meter long
drag tape made by Tethers Unlimited and the
other did not. The satellite with the drag tape
burned upon reentry to Earth’s atmosphere
after eight months. The satellite without drag
tape is projected to take at least seven years to
naturally deorbit.
Tethers’ tape creates additional surface area
that interacts with the Earth’s atmosphere to
create drag, which draws satellites back to Earth

A space-saving valve and tank
assembly passes qualification testing
Power management company
Eaton announced Aug. 23 that its newly
acquired Cobham Mission Systems
business completed qualification testing of a new all-in-one satellite electric
propulsion valve and tank assembly
that promises to save labor and create
more room for spacecraft payloads.
The so-called Valve in Tank Assembly, or VITA saves satellite integrators

10 | SPACENEWS

space by integrating propellant flow
valves into the neck of a lightweight
composite tank, eliminating the need
for a traditional propellant feed system
envelope.
“Our VITA can help transform the
satellite industry,” said Eaton integrated
product team director Craig Ryan. “The
efficient design of the VITA feed system
requires less space on the satellite bus,

plus it saves integrators significant
procurement, assembly, testing, troubleshooting and rework effort.”
The VITA was qualification tested
using xenon propellant but has also
been demonstrated to be fully compatible with krypton, according to Eaton.
The valve and tank assembly can be
pre-filled with propellant and shipped
ready to install. SN

MILLENNIUM SPACE ILLUSTRATION/EATON AEROSPACE

B

oeing subsidiary Millennium Space
Systems announced Aug. 23 it
successfully demonstrated the use
of a deployable tether to deorbit a
satellite after it completes its mission.
The company in November launched an
experiment called Dragracer aboard a Rocket
Lab Electron rocket. Two identical cubesats

faster. The tape is deployed when a satellite is
ready to deorbit.
Patrick Kelly, Dragracer program manager
at Millennium Space, said the tape weighs
less than 1 kilogram and requires very little
power to activate.
The experiment showed the technology
works and could help relieve congestion in low
Earth orbit where thousands of satellites will
launch over the next decade, he said. “What
we’ve proven is a way to safely and deliberately
de-orbit retired satellites.”
Tethers’ device, called Terminator, can be
adapted for larger spacecraft, said Kelly. The
idea is to add more surface area to create drag.
“You can scale that up as needed,” he said.
The tape can be deployed remotely from the
ground or autonomously by the spacecraft.
Millennium Space paid for the demonstration with internal research and development
funds. Kelly said the technology could be used
by any satellite operator, particularly those that
are putting up large constellations. Traditionally
they will use satellites’ onboard propulsion to
maneuver back to the atmosphere at the end
of their service life but that can be costly, said
Kelly. “We provide an alternative.” SN

Thinking outside the box:
Aerospace Corp.’s thin DiskSats

AEROSPACE CORP. ILLUSTRATION

T

he Aerospace Corp., an early adopter
of the cubesat standard, is proposing
a new shape for small satellites, a thin
plate called DiskSat that is designed
to maximize volume and surface area.
A DiskSat that is one meter in diameter and
2.5-centimeters thick could accommodate
enough solar cells to produce 200 watts.
“To get 200 watts of solar cells on a cubesat,
even a fairly large cubesat, you need deployable
arrays,” said Richard Welle, director of Aerospace
Corp.’s Microsatellite Systems Department, told
SpaceNews.
A DiskSat also could accommodate a large-aperture antenna.“You can put that on a DiskSat
without deployables, whereas to do that on a

DEBRA WERNER

cubesat you have to figure out how to deploy
your antenna,” Welle said.
Still, cubesats remain well suited to many
applications. “The cubesat is not going anywhere,” Welle said. “The point of DiskSat is that it
complements cubesats for missions that consist
primarily of electronics that need higher power.”
DiskSats also may work well for large constellations. “Let’s say you want to put 20 satellites
per plane in a low Earth orbit constellation and
each satellite’s mass is about 10 kilograms,”
Welle said. “Trying to do that with cubesats is
challenging because it’s hard to pack 20 cubicle
objects into a small launch vehicle. A stack of
20 plates is a lot easier.”
Aerospace engineers designed DiskSat with
small launch vehicles in mind. The design is
based on the payload volume of Rocket Lab’s

The Aerospace Corp. has built a structural
mockup of DiskSat, a satellite housed in a thin
plate container.

Electron rocket but can be modified to fit larger
diameter launch vehicles like Virgin Orbit’s
LauncherOne. Flat square plates also could
be stacked in an ESPA port, according to an
Aerospace paper presented at the Small Satellite
Conference earlier this month.
No DiskSats have flown to date. Aerospace
engineers have built DiskSat structural mockups and are designing a demonstration mission
that could be ready to fly within 18 months.
They also are designing a DiskSat dispenser to
“lift the satellites out one at a time and release
them,” Welle said. SN
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DoD gets hyperfocused on
hypersonic missile defense

SANDRA ERWIN
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L3Harris, which has won Missile Defense Agency and Space Development Agency contracts within the last
year to produce missile-tracking satellites, outlines a “threat elimination chain” in this graphic.

warning satellites in geostationary orbit have
infrared sensors that detect the heat signatures
of ballistic missile launches but hypersonic
weapons are dimmer and harder to see from
such high altitudes.
The Defense Department’s 2019 Missile Defense Review called for investments in space
sensors in low Earth orbit Projects are under
way at the Space Development Agency (SDA)
and the Missile Defense Agency (MDA).
SDA is developing a constellation of satellites
with wide-field-of-view sensors designed to work
together in a network to detect and track targets.
MDA is pursuing another set of sensors under
the Hypersonic and Ballistic Tracking Space
Sensor (HBTSS) program. These are satellites
with medium-field-of-view sensors that will

identify the precise location of an incoming
missile and send that data to a command center
so an interceptor can be launched.
SDA and MDA said a combination of wideand medium-field-of-view sensors is needed
to track and maintain custody of hypersonic
missiles. The plan is for both agencies’ satellites
to be part of DoD’s larger sensor infrastructure.
Several companies have already won MDA and
SDA contracts for satellites, sensors and systems
integration. Winners so far include Parsons,
L3Harris, Northrop Grumman, and SpaceX.
Parsons in June won a $2.2 billion, seven-year
contract from MDA for engineering, technical
analysis and modeling of layered missile defense systems.
“One of the big efforts there is going to be the

L3HARRIS

T

he deployment of sensor satellites
in low Earth orbit to fill blind spots
in the U.S. missile defense system
is finally moving from the drawing
board to actual space hardware.
U.S. defense officials worry that China and
Russia are developing increasingly sophisticated hypersonic missiles that launch into
space and glide back into the atmosphere on
erratic trajectories.
“I would like to have overhead sensors that see
everything, characterize everything that goes
on on this planet from a missile perspective,
all the time, everywhere,” Vice Chairman of the
Joint Chiefs of Staff Gen. John Hyten said at an
industry conference earlier this month.
The Pentagon concluded that only sensors
in low orbits can spot these threats accurately
and early enough to shoot down. Existing early

hypersonic layer,” Parsons CEO Carey Smith
told SpaceNews.
The company will help MDA figure out “how
do you detect and track hypersonics in space,
and not just hypersonics but also advanced
cruise missiles,” said Smith.
This is a growing priority for DoD, she said.
“There’s nothing that exists right now” to counter
the threat of hypersonic weapons. DoD wants a
space layer in LEO to detect and track both hypersonics and advanced cruise missiles, Smith
added. “We are supporting MDA in basically
architecting what that would look like.”
L3Harris has contracts for hypersonic tracking
satellites with both SDA and MDA. In October,
it won a $193.5 million SDA contract to produce
four missile-tracking satellites with wide-fieldof-view sensors. In January, MDA awarded
L3Harris a $121 million contract to produce a
medium-field-of-view sensor satellite for the
HBTSS program.
Edward Zoiss, president of L3Harris Space

“I would like to have overhead sensors that see
everything, characterize everything that goes on
on this planet from a missile perspective, all the
time, everywhere.”
— Gen. John Hyten, vice chairman of the Joint Chiefs of Staff

and Airborne Systems, said the company is
adapting infrared sensing technologies developed for weather satellites. “We had to create
the algorithms and the necessary techniques to
migrate weather sensors and hardware over to
the missile defense mission,” Zoiss said.
A second HBTSS satellite is being developed
by Northrop Grumman, which won a $155 million contract from MDA.
Hypersonic missiles are worrisome because
of their speed and maneuverability, said Mike
Ciffone, Northrop Grumman’s director of overhead persistent infrared and geospatial systems.

“One of things that’s unique with these maneuverable threats is they’re not like the traditional
ballistic threats so they present challenges to
our missile defense capabilities.”
Both L3Harris and Northrop Grumman have
to deliver satellites to MDA by 2023.
SpaceX, meanwhile, is producing four widefield-of-view missile- tracking satellites for SDA
under a $149 million contract awarded in October.
SDA plans to launch L3Harris’ and SpaceX’s
eight sensor satellites in 2023 for a demonstration
of its tracking layer. MDA has not announced a
target launch date for the HBTSS satellites. SN

Orbion wins AFWERX contract to
demonstrate high-thrust propulsion

ORBION SPACE TECHNOLOGY

O

rbion Space Technology
announced a U.S. Air Force contract to develop and demonstrate
high-thrust propulsion to help small
satellites quickly dodge satellites or space debris.
The Phase 2 Small Business Innovation
Research contract awarded by the Air Force
AFWERX program supports Orbion’s work on
El Matador, a collision-avoidance feature that
“allows a spacecraft to elegantly step out of
the way and avoid the horns of an incoming
threat,” said Brad King, Orbion founder and CEO.
El Matador, which Orbion offers as an option on its Aurora Hall-effect thruster for small
satellites, is comprised of a high-thrust cold-gas
nozzle inside the thruster head.
“The high-thrust thruster nozzle replaces
and serves the same function as a bolt fastener that is in the Aurora Hall thruster — so
the nozzle has the same mass as the bolt it is
replacing and thus the net mass impact to the
system is pretty much zero,” King said by email.

DEBRA WERNER

Orbion Space Technology
of Houghton, Michigan,
develops Hall-effect
thrusters for small satellites.

“El Matador is not ‘another’ propulsion system
added on to the Hall-effect thruster. We instead
found a way to modify the Hall-effect thruster
to accomplish both functions.”
As more small satellites adopt electric propulsion, which helps them change their orbits,
it is becoming more difficult “to reliably predict
orbit position days in advance,” Greg Orndorff,

Orbion vice president of business development, said by email. “Hence we’re likely to see
conjunction notices with smaller alert times.”
In the future, small satellite operators
also may seek more control over spacecraft
de-orbiting because they may be descending
through increasingly crowded regions of low
Earth orbit, Orndorff said. SN
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SDA’s policy chief: ‘Our focus is
maintaining our rapid schedule’

I

What do you do as SDA’s chief of policy
and legislative affairs?
Engagement with committees on Capitol Hill is
a top priority. Our focus is how we will be able
to maintain this rapid schedule going forward.
From my perspective as a policy person, one
of the keys to maintaining schedules is stable
funding. You have to ensure that your budget
is protected if you’re going to stay on schedule
and deliver the capabilities that you say we’re
going to deliver.

What are some of the concerns you
hear from Congress?
We get a lot of questions about how we get
our requirements and how we determine
what capabilities we’re going to deliver. The

SANDRA ERWIN
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and the right delegations to keep it going.
Committees on the Hill are focused on
helping us keep those authorities, and keep
our independence and innovative culture
intact. We’ve done enough engagement
with the professional staff members on the
committees that we have really been able
to kind of build a groundswell of support
for what we’re trying to do.

What else helps SDA move faster than
other DoD organizations?

Paula Trimble joined the Space Development
Agency in January as policy chief and legislative
affairs director.

answer to that is that we have a ‘warfighter
council’ made up of representatives from the
combatant commands, the military services,
the intelligence community and other stakeholders in the department. They tell us what
capabilities they need.

What authorities does SDA have to
expedite procurements and will that
change when SDA is reorganized under the Space Force in 2022?
As a DoD agency we are responsible for
our own acquisitions. We have our own
head of contracting activity. All of these
authorities have been delegated to us by
the secretary of defense and they enable
SDA to go fast. When we transition to the
Space Force will we ensure that we can
maintain the right level of those authorities

We are a small agency. We work at a fast
speed partially because of the authorities,
and also because our entire team is laser
focused on delivering on time. When you
have very little bureaucracy, you have a very
focused team that knows that they can go
straight to the top if they need to. When
you can do that you cut out a lot of the
things that cause delays in the process. No
one allows paperwork to get in the way of
decision making at SDA and that is unique
and that is a culture change that I think the
Space Force is trying to get to, to allow their
program managers to offer the best recommendations and make decisions about their
programs. People on the outside can see that
and they want to figure out how they can
replicate it elsewhere.

You started your journalism career at
SpaceNews before you transitioned
to government policy. How does it
feel to now be working at DoD’s space
agency?
I tell my colleagues at SDA that I feel like
I came home. I started my career at SpaceNews, and then I worked at another publication covering GPS. But then I went to the
Commerce Department, private industry and
worked at DoD rapid prototyping office, away
from space. And when I got this opportunity
to come back, I was like, there’s no better time.
The things that are going on both militarily
and commercially in space, this is a pivotal
moment. SN

LINKEDIN

n just two years since its inception, the Space Development
Agency has convinced the Pentagon that cheaper mass-produced
satellites deployed in large numbers can be
of great value to the U.S. military.
The Defense Department established SDA
in 2019 with the sole mission to accelerate the
procurement of space capabilities and tap into
the innovation of the commercial sector. With
a $900 million budget, SDA has special acquisition authorities to allow projects to move fast
without getting bogged down in reviews and
Pentagon bureaucracy.
SDA plans to launch its first 28 satellites
to low Earth orbit in fall 2022: 20 will be part
of a mesh communications network called
the Transport Layer, and eight will be missile-detecting sensor satellites known as the
Tracking Layer. The next projected batch of
150 satellites is planned to launch in 2024.
Paula Trimble joined SDA in January as policy
chief and legislative affairs director. A longtime
Washington policy insider and former space
journalist, Trimble spoke with SpaceNews about
the agency’s disruptive approach to procuring
technologies.
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Raymond’s progress report on
Space Force: “All the pieces are
coming together”

U.S. SPACE FORCE PHOTO BY STAFF SGT. ELIJAH JACKSON

T

he military bureaucracy is not
known for speed, but moving
fast is a necessity in today’s environment, said the chief of space
operations of the U.S. Space Force Gen. John
“Jay” Raymond.
The Space Force, an independent military service under the Department of the Air
Force, has been on an accelerated trajectory
since Congress signed it into law in December 2019. It now has nearly 6,000 uniformed
‘guardians’ and about an equal number of
civilian employees charged with operating
and protecting the U.S. military’s satellites
and supporting systems.
Raymond, who as head of the Space Force
is a member of the Joint Chiefs of Staff, said
in an interview with SpaceNews he is proud of
what has been accomplished but recognizes
the service still has to convince Congress it
has a vision for the future, particularly on
how it will acquire advanced technologies to
compete with China and Russia.
Lawmakers expect the Space Force to do
business differently than the former Air Force
Space Command. Raymond said the Space
Force has come a long way in 18 months but
there is much more to be done. The service
headquarters is up and running at the Pentagon, and three field organizations have been
established: The Space Operations Command
and the Space Training and Readiness Command, both at Peterson Space Force Base in
Colorado; and the Space Systems Command
at Los Angeles Air Force Base, California.

SANDRA ERWIN

U.S. Space Force Gen. John “Jay” Raymond speaks Aug. 13 at the Space Systems Command establishment
ceremony at Los Angeles Air Force Base, California.

You revealed recently that the Space
Force is working on a program
to deploy radar satellites to track
moving targets. That program had
been kept secret in the past. Are we
going to see more space projects be
declassified?
The Ground Moving Target Indicator program is an important program for us. It’s a
capability that we think is well suited for the
space domain. To do this right, we want to
be able to integrate with partners, including
the intelligence community and others, and
to do that, we thought it was important to be
able to talk about it.

So we can have those conversations we
have to reduce the classification. And as you’ve
heard me say before, I think we’re overly classified. I think there are opportunities to reduce
classification. It helps us integrate again with
our partners, both commercial and with our
international partners.
Reducing classification helps us with our
deterrence messaging. If you’re going to
change the deterrence calculus, you have to
be able to talk about capabilities that you have
to deny an adversary the benefits of attack.
So there’s lots of good reasons to do this and
you’ll see us continue to focus on that as we
move forward.
See RAYMOND, page 4
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FOR THE
PIONEER
IN ALL
OF US

Meet the rocket that will bring humanity’s pioneering spirit back to the Moon, on to Mars and beyond :
NASA’s Space Launch System. America’s launch vehicle for human exploration of deep space, built
for long-term crewed missions beyond Earth’s orbit.

boeing.com/sls

Tokyo-based ispace unveiled the design of a larger lunar lander that will be built in the United States, a
decision that will allow ispace to compete for NASA lunar cargo-delivery contracts.

ispace unveils new
larger lunar lander

ISPACE ARTIST’S CONCEPT

J

apanese lunar space transportation company ispace is developing
its design for a larger lunar lander
that will be built in the United States.
The Tokyo-based company unveiled the
design of the lander at the 36th Space Symposium Aug. 23. The lander, being developed by
the company’s U.S. office in Denver, will fly as
soon as 2024 on the company’s third mission
to the moon.
A major difference in the new design, company officials said in interviews, is the payload
capacity. While the lander ispace is building for
its first two missions in 2022 and 2023 can carry
30 kilograms of payload to the lunar surface,
the new lander will have a payload capacity

JEFF FOUST

of 500 kilograms to the surface. It will also be
able to deploy an additional 1,000 kilograms of
payloads to lunar orbit.
“We took a deep dive on what is currently
available in the market and things coming down
the pipeline in the next 5 to 10 years,” said Kursten
O’Neill, program director and engineering manager at ispace U.S. “We’re planning this lander
to be something that can support the future of
lunar exploration.”
Besides the increased payload capacity,
ispace is designing the lander to survive the
two-week lunar night. The lander will be able
to land not just on the near side of the moon
but also its far side and the poles, which will
require a communications relay capability
the company is still studying. The lander features modular accommodations intended to

support a wide range of potential payloads,
such as rovers.
O’Neill called the new lander an “evolution”
of ispace’s original, smaller landers. “There are
some things that are new,” she said. “As you
grow in size, your structure changes and your
propulsion system changes, but we’ve leveraged a lot of information and a lot of technical
lessons learned.”
The lander recently passed a preliminary
design review of the lander, allowing ispace
to move into more detailed design work. “Our
intention is to launch this within the first half
of 2024,” said Kyle Acierno, chief executive of
ispace U.S.
The company is partnering with General
Atomics, who will handle assembly, integration
and testing of the lander. Draper is providing the
lander’s guidance, navigation and control system.
The lander will be entirely designed and
built in the United States, a decision ispace
said it took to compete for efforts like NASA’s
Commercial Lunar Payload Services (CLPS)
program. “To actually build it in the U.S. would
make it more feasible to offer this to U.S. government customers,” O’Neill said. The company
would provide lunar lander services to NASA
through Draper, one of 14 companies currently
part of CLPS.
Acierno said ispace has signed memorandums
of understanding with more than a dozen prospective customers for the new lander, although
the company has not disclosed their identities.
“One of the reasons why we developed this larger
lander is to fulfill the growing appetite that we
see in the commercial market,” he said.
Work on the new lander is currently supported
by a $46 million Series C funding round ispace
announced Aug. 4. The company has raised
$195.5 million to date. “Continuous funding is
necessary to develop multiple future missions
and we’re going to do what we need to continue
to make progress,” Acierno said, but declined to
discuss financing details.
The new lander is the exclusive focus of
ispace’s U.S. office, which opened less than a
year ago and now has about 30 employees. “We
will continue hiring on both the engineering
and business sides,” he said. “Our intention is
to grow significantly over the next six months.”
“We’ve accomplished a lot in a short period
of time,” O’Neill said. “I think it speaks to people believing in the vision of the company and
wanting to move forward and help with the
exploration of the lunar surface.” SN
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As the Space Force approaches its
second anniversary, what goals do you
hope to accomplish?
The first year was all about building the
Space Force and obviously there’s still pieces
that we’re working on. But our main focus
has been on addressing the challenges that
Congress has raised. So we’re focused on what
we call the capabilities development process
and force design. That means defining what
our satellite constellations need to look like
to operate effectively in the domain which
today is becoming increasingly congested
and contested.
Space underpins every instrument of national
power, our diplomacy, our economy, it is the
ultimate high ground for national security.
We’ve long known that the space domain is
of vital economic interest to the United States
and I only see that growing.

What has been accomplished so far in
the design of the future force?
We stood up an organization called the Space
Warfighting Analysis Center that is doing
that force design work. Their first task was to
design our most critical mission area which
is missile warning and missile tracking, and
they’ve done the force design work on what
that architecture needs to look like.
We work with partners that own pieces of
that architecture. That includes our Space
Systems Command, the Space Rapid Capabilities Office, the Missile Defense Agency,
the Space Development Agency, [and] the
National Reconnaissance Office; each has
a piece of it. And so we’ve pulled that community together to build a design based on
sound analysis.

What is the role of the Space Force in
shaping DoD space investments?
That’s where the requirements piece comes
in. And we are getting after this integration
piece, working with the [Joint Requirements
Oversight Council] on the Joint Staff. The JROC
recently assigned the Space Force as the lead
for joint space requirements integration. That
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goes hand in hand with force design. You will
see the Space Force leading and pulling the
community together and integrating requirements across the department.

Congress has been critical of the slow
pace of Space Force acquisitions. What
is the plan to accelerate the procurement process?
Our Space Systems Command just stood
up. It will take the next steps in being able
to develop the right capabilities at the right
time — on the tactical timelines that we need
with the partners that we need — to be able
to deliver capabilities for our nation and our
joint coalition partners. We continue to delegate authorities down to the lowest level. We
continue to unite different capabilities under
that command. And we continue to focus on
being able to move at speed
We also established what we call the Program Integration Council, which is a group
of leaders representing three-star-level program executive offices. They get together
and look at capabilities from an enterprise
perspective, and make sure that things are
well integrated.
Then, the last part of that cycle is an integrated test capability. We have to be able to
train operators to be able to operate those
capabilities. You have to be able to test those
capabilities to make sure that they’re effective.
We created a Space Force Test and Evaluation
Office [led by astronaut Col. Nick Hague].
He has a test pilot background, and brought
him back from NASA for a couple years to
design the test infrastructure, if you will, to
be able to do the final step of the capability
development process, and that’s getting capabilities on orbit.
Each one of those pieces is really important.
You’ve got the Space Warfighting Analysis
Center doing the force design. You’ve got the
Space Force staff at the Pentagon doing the
requirements and coordinating across the
department. You’ve got Space Systems Command obviously focusing on the acquisition
piece. And now you’ve got an integrated test
capability and training capability that will be
the focus of the Space Training and Readiness
Command.
That’s what all those organizations do. I
thought it was important to lay out the broader

context on how the puzzle pieces are all coming together.

Is Space Systems Command going to
change how the Space Force works
with the commercial space industry?
As you’ve heard me say before, I would bet on
the U.S. commercial industry any day. And I
want to be able to leverage them to build more
resilient space capabilities. And I think the
Space Warfighting Analysis Center work on
force design will enable greater cooperation
with commercial industry.
The Space Systems Command already has
an office that procures commercial SATCOM
[satellite communications]. We are expanding the role of that office to look not only at
commercial SATCOM but look at commercial
services more broadly.
Going back to the Space warfighting Analysis Center, if you design a constellation in
a way that allows commercial companies to
have more of an active role in building those
capabilities, I think that’s going to be very
helpful to the commercial industry.
And so the design that we’re doing is more
of a hybrid design. Not just very large and very
expensive satellites, but a hybrid design which
allows commercial industry to participate,
because commercial industry has matured
to the point where they can really provide
great capability, and we want to be able to
capitalize on that.

Secretary of Defense Lloyd Austin
last month in a memo laid out DoD’s
tenets of responsible behavior in
space. Is this going to help make
space safer?
These are good foundational tenets. We have
rules for responsible behavior in the air domain and maritime domain. But as I’ve said
many times, space today is kind of the wild
wild west.
U.S. Space Command is working with all
the stakeholders to help coordinate the policy
guidance. Obviously, we have a big role in
that. I’m encouraged by the tenets; I think it’s
an important step. And we continue to have
conversations with our allies and partners and
I think there’s an equal understanding from
them that we’ve got to come up with some
rules for responsible behavior. SN
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DIA report calls for improved
monitoring of cislunar space

A

n upcoming report from the
Defense Intelligence Agency
(DIA) discusses international activities beyond Earth’s orbit and
helps to explain the U.S. Space Force’s ongoing
efforts to improve observation capabilities for
cislunar space.
DIA’s updated report, “Challenges to Security
in Space,” highlights a wave of space activities
planned in the next five years beyond Earth
orbit. Most of the activities are led by the United
States, the European Space Agency and Japan.
China, India, Russia and the United Arab
Emirates are constructing spacecraft for missions beyond Earth orbit.
While the missions proposed focus on
scientific research, “there will eventually be
some exploitation and not just exploration,”
which means U.S. government agencies will
need to keep tabs on cislunar space activity,
Troy Shafford, senior intelligence officer for
the Space and Counter-Space program at the
Defense Intelligence Agency, said during an
Aug. 9 virtual meeting of the Space Information
Sharing and Analysis Center, or Space ISAC.
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“One of the things I always harp on in any
forum: Our [Space Situational Awareness] is
set up on an Earth-centric reference frame,”
where objects in orbit follow a repeating pattern,
Shafford said. “Once you get past a certain distance, it becomes very difficult to track things
because the orbits don’t repeat.”
To respond to activity beyond geosynchronous orbit, which the U.S. Air Force and
Space Force call xGEO, “there are three tiers of
requirements before 2030,” Shafford said. “The
main one is going to be xGEO space domain
awareness. After that, communications and
navigation.”
Space Domain Awareness will be difficult
to establish for the vast area extending from
geosynchronous Earth orbit to lunar orbit.
Everything is eight to 10 times farther than
geosynchronous orbit from Earth, meaning
ground-based telescopes would need to be
extremely powerful.
In addition, many cislunar orbits are so
unstable that a slight deviation in spacecraft
velocity can cause a dramatic change in orbital
position. For example, spacecraft maneuvering

near the moon could move into geosynchronous
Earth orbit without expending much propellant.
“That can allow a lot of surprises, for instance,
in every Earth orbit,” Peter Garretson, a former
U.S. Air Force officer and senior fellow in defense studies at the American Foreign Policy
Council, a nonprofit think tank, told SpaceNews.
“You can pick the inclination around Earth you
want to go into.”
In recent months, some U.S. military officials
have emphasized the growing importance of
cislunar space. “A Primer on Cislunar Space”
released in June by the Air Force Research Laboratory’s Space Vehicles Directorate explains
the complexity of monitoring activity in cislunar space and the merits of various sensors
to observe the cislunar region.
AFRL’s Space Vehicles Directorate also announced plans in 2020 for Cislunar Highway
Patrol System, a project focused on detecting
and tracking objects between geosynchronous
orbit and the moon.. SN
An unclassified infographic from an upcoming
DIA report, “Challenges to Security in Space.”

MISSION SUCCESS
IS WHAT WE DO
ENABLING MISSIONS FOR
DEFENSE SPACE OPERATIONS
a.i. solutions provides real-time, routine and non-real-time mission
operations for expendable launch vehicles, manned spaceflight and
spacecraft payload missions in 24/7, multi-mission space operation
facilities. Mission operation services include orbit and attitude
determination, maneuver planning, tracking and data evaluation,
and acquisition data generation for spacecraft. We also perform
collision risk assessment analysis and avoidance maneuver planning
st
strategy and executions for possible threats posed by orbiting
objects to the health and safety of spacecraft.

ai-solutions.com
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Numerica upgrades telescope
network to track objects in LEO

S

pace data provider Numerica is
upgrading its network of groundbased telescopes so they can track
objects both in low Earth orbit
and beyond.
“Our telescopes traditionally have been used
to track satellites in geostationary orbit but until
now they have not been used for tracking objects in LEO,” said Jeff Aristoff, vice president
of space systems at Numerica.
“We added some innovations so we can track
objects in low Earth orbit from our telescopes
around the world,” Aristoff told SpaceNews.
Numerica, based in Fort Collins, Colorado,
operates more than 20 space surveillance sites
worldwide. The company does not disclose
the exact number of sites or their locations
for competitive reasons. It sells the data as a
service to customers in the U.S. government
and to satellite operators.
“There’s a need for better information and
better understanding of what’s going on in low
Earth orbit because that’s where many more
satellites are being launched,” said Aristoff.
Most of the surveillance of satellites and
space junk in low Earth orbit today is done
by radar sensors but optical instruments can
help enhance and add new details to the data
collected by radar, he said.
Tracking objects in low orbits is difficult as
they are moving very quickly, Aristoff said. “You
have to have good timing on your systems, and
they have to be very well calibrated.”

SANDRA ERWIN

Numerica operates a network of ground-based telescopes to help the U.S. government and commercial
satellite operators keep a watchful eye on what’s happening in Earth orbit.

“What we’re trying to do is complement
the radars that are out there,” he said. “There’s
only so many radars. There just aren’t enough
sensors for the amount of objects in space.”
Because satellites in low orbit are so close
to the Earth, they tend to spend a lot of time
in the shadow and they are difficult to see
with optical sensors, noted Aristoff. “So what
we’ve done is we’ve upgraded our existing
telescopes and our network to be able to track
these objects during twilight hours so you can

see them at dawn and dusk.”
He said Numerica expects to grow its
business providing data to satellite operators
concerned about congestion in low Earth orbit.
Operators need better intelligence so they can
prevent collisions, Aristoff said.
“We can help reduce the uncertainty so
that those decisions can be made more easily.
Anyone that operates a satellite in low Earth
orbit would benefit from the information that
we provide.” SN

AAC Clyde Space announced the formation of
AAC Space Africa to support Africa’s growing
space sector.
The new company, based in South Africa,
will focus initially on radio communication as
well as sales and marketing of space-related
products and services.

DEBRA WERNER
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“The need for space services in Africa is
growing rapidly as government, companies
and communities seek efficient ways to support
development and build out crucial infrastructure. We see great potential for small satellites
to provide timely, accurate and targeted data
for sectors such as weather forecasting, ocean
monitoring, agricultural planning and land
management,” Luis Gomes, AAC Clyde Space

CEO, said in a statement. “The ability to provide
data from space and monitor key issues across
the continent will help Africa develop at a far
more rapid pace over the next decade.”
The African space market could reach $10
billion in 2024, according to the NewSpace Africa
Industry report. When the report was published
in 2019, the African space market was valued at
$7.37 billion. SN

NUMERICA

AAC Clyde Space unveils AAC Space Africa
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Global space economy swells in
spite of the pandemic

T

DEBRA WERNER
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Lesley Conn, Space Foundation senior manager in research and analysis, briefed reporters on the global
space economy Aug. 23 at the 36th Space Symposium.

modestly in 2020, according to the Space
Report.
Since the Space Foundation began publishing the Space Report in 2005, the global
space economy has surged 176 percent.
“A lot of that is fueled by commercial
growth,” Conn said.
Emerging space nations
With each edition of the Space Report,
analysts include data on nations beginning
to enter the space sector. The new report
notes space-related activity in nearly a dozen
nations not tracked in previous reports.
Employment in the space sector was relatively stable in 2020. There were additional
spacecraft manufacturing jobs, while space
telecommunications employment decreased.
The changes were “relatively steady across
the year,” said Mariel Borowitz, associate
professor in the Georgia Institute of Technology’s Sam Nunn School of International
Affairs. “So, not so much pandemic-related
as larger trends that were already happening.”
The new report also highlights an uptick

in space launch activity. During the first
half of 2021, there were 61 successful space
launches, compared with 45 for the first six
months of 2020 and 41 in 2019.
“We do anticipate that at year-end, we
will have numbers to show that same level of
[launch activity] growth,” Conn said.
What’s more, boosters were recovered in
one out of every three space launches conducted during the first half of 2021.
“As you might anticipate it is largely driven
by SpaceX and the work that they’ve done,”
Conn said.
Emerging space nations tend to enter the
space sector by establishing partnerships with
prominent space agencies including NASA,
the European Space Agency and the China
National Space Administration, Conn said.
With the assistant of partners, the emerging space nations often build and launch
cubesats or nanosatellite payloads before
establishing their own programs to develop
space-based communications, agricultural
monitoring or environmental monitoring,
Conn added. SN
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he overall space economy expanded 4.4 percent to $447 billion in 2020 with more nations
participating than ever before,
according to the Space Foundation’s updated
Space Report.
Global government spending on military
and civil space programs, however, declined
slightly in 2020 compared with 2019.
“Overall, there was the slightest decline,
down 1.2 percent,” said Lesley Conn, Space
Foundation senior manager in research and
analysis, said Aug. 23 during a press briefing
at the 36th Space Symposium.
Commercial activity continues to account
for the lion’s share of the overall space economy with commercial space products and
services claiming $219.44 or 49.1 percent of
the money spent in the global space economy
in 2020. Commercial infrastructure and support activities accounted for another $137.23,
30.7 percent of the total market.
The U.S. government spent $51.8 billion on
civil and military space in 2020, contributing
11.6 percent of the global space economy. All
other governments contributed $38.4 billion
or 8.6 percent of the total.
In spite of the COVID-19 pandemic, government spending on space rose in 2020 in
the United States, China, Spain, France, Germany and for the European Space Agency.
France’s domestic space budgets jumped 40
percent year over year.
In contrast, government space expenditures fell in Russia, Italy, India and Brazil in
2020, compared with 2019.
Some nations did elevate spending, but
“it just wasn’t enough to offsets some of the
corrections that were made in 2020,” Conn
said. “In 2021, we do anticipate that there will
be a return to space spending and we’ll see
those budgets adjust accordingly.”
In 2020, the United States, European Space
Agency and China accounted for more than 81
percent of global government space outlays.
Military space spending overall dipped
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NorthStar’s Earth-and-sky intelligence
constellation gets key approval

C
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ABOVE: NorthStar Earth & Space aims to deploy 12 Skylark space situational awareness satellite to help
customers keep tabs on what’s happening in Earth orbit. Some 40 follow-on satellites will train hyperspectral
and infrared sensors on the ground. BELOW: Retired U.S. Navy Capt. Denny Brisley, who worked in naval
intelligence operations, is president and COO of McLean, Virginia-based NorthStar U.S.

“There is some overlap in the development
schedule, but the deployment will be serial, with
the 40 satellite constellation coming after all the
Skylark launches,” the NorthStar official said.
Regulators are treating the 52 satellites as
a single constellation, given they share similar missions to observe visible spectrum and
transmit data over common radio frequencies.
That means NorthStar must meet a series
of milestones for the whole non-geostationary
constellation to maintain regulatory compliance.
Milestones include having an executed
final contract for building all the satellites
within four years, and their launch contracts
in place within five years.
One-third of the constellation has to be operating within six years and all 52 satellites have
to be operating within nine years.
NorthStar said July 22 that it has secured
Canadian government funding for a prototype
Earth-observation monitoring system to combat
climate change.
The project will use an airborne hyperspectral

sensor system to monitor sensitive marine and
coastal environments, in partnership with the
Canadian Coast Guard.
The Canadian government is investing 1.5
million Canadian dollars ($1.2 million) into the
project, which is worth a total 2.7 million Canadian dollars and comprises a complex exchange
of in-kind services. SN
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anada’s government has conditionally approved startup NorthStar
Earth & Space’s plan to deploy 52
commercial imaging satellites to
keep tabs on what’s happening in orbit and
down below.
Montreal-based NorthStar announced Aug.
24 that it secured “approval in principle” from
Innovation, Science and Economic Development Canada (ISED), a key step in the Canadian
spectrum application process.
It puts the startup on track for getting a
formal license ahead of launching the first
satellites in this constellation in early 2023, as
long as it continues to meet standard eligibility
requirements.
The ISED authorized the use of all the spectrum
NorthStar requested in Ka-band and X-band,
which the company said gives it the bandwidth
to deliver millions of information-rich images
from multiple types of sensors.
NorthStar said the government nod confirms
its Canadian spectrum application fully complies with radio regulations under the International Telecommunication Union. The startup
completed its ITU filing earlier this summer.
There are two parts to the initial 52-strong
constellation that NorthStar is planning in low
Earth orbit. The constellation comprises 12 Skylark space situational awareness satellites, with
optical sensors directed to near-Earth space for
tracking other satellites across multiple orbits,
and 40 follow-on spacecraft with infrared and
hyperspectral sensors for monitoring Earth.
NorthStar is initially focusing on the space
situational awareness-focused Skylark segment
and has tapped Thales Alenia Space to build
the first three satellites for a launch in the first
quarter of 2023.
A NorthStar official said it will devise a development plan “in the coming months” for
the remaining 49 satellites in the constellation.
Under the current baseline plan, the Skylark
part of the network will reach 12 satellites by 2025.
It aims to launch the first hyperspectral satellites
for Earth observation a couple of years later.

SCOTT M. SMITH
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Aerospace CEO sees winds of
change in space procurement

T

What in particular is driving change
in national security space programs?
The stand-up of the Space Force certainly was
big. Creating an organization that’s now empowered to make the kinds of decisions that
before had been more fractured is a significant
development. The Space Force just stood up a
Space Systems Command [which replaced the
former Space and Missile Systems Center]. I
think this is going to enhance the coordination
across the entire space enterprise that also includes the Space Rapid Capabilities Office and
the Space Development Agency.

Aerospace Corp. worked closely with
SMC and now with Space Systems
Command. Do you think they will do
business differently?
Not much will change immediately because
SMC already had undergone a significant
amount of reorganization over the past two
years. An important step taken by SMC was to
establish the “program integration council” that
includes representatives from DoD and intelligence agencies that acquire space systems.
The council, known as PIC, is a great venue to
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to lock in things too early. We want programs
that evolve much the same way as the internet
where you have protocols and standards that
allow you to plug in. I think that’s what we need
to do for national security programs.

How can the military integrate
government and commercial space
systems?

Aerospace Corp. CEO Steve Isakowtiz has worked
for the White House Office of Management and
Budget, NASA, and Virgin Galactic.

get all the players around the table, and to talk
about unity of effort in a better way than they
had in the past.
Everyone recognizes that technology is
moving fast. The question now is what do we
need to do to move faster, adopt the technologies in these emerging companies, and most
importantly, outpace the threat.

What does all this mean for companies
that sell products and services to the
military?
The way companies compete for contracts will
not be the same. With satellites, for example,
in the past you competed through the normal
phases of competition and if you won you
pretty much locked that thing up for the next
10 to 20 years or even 30 years. That program
was yours to grow with. I think it’s going to be
much less of that going forward. What you’re
going to find is that it’s going to be easier for
newer companies and technologies to plug
into programs. That could be done by adding
new sensors to a satellite that we could try out,
or trying smaller satellites in combination with
the larger ones for greater resiliency.
At Aerospace, a lot more of our effort will be
towards the front end, working with the government and with industry, understanding where
technology is going, because you don’t want

Space is becoming a hybrid architecture, not
just in the way we often think about it, which
is small satellites mixed with large satellites. It’s
becoming much more of a hybrid architecture
in terms of different orbits that now are going
to be used. Frankly we’re even talking about
going out to cislunar. I think it’s becoming
much more hybrid in terms of satellites being
able to talk to each other through optical links
and so on. It’s not just for the same mission
but across different missions.
We used to build ground systems that were
dedicated for a specific mission. I think now
they’re going to be multipurpose. So from that
standpoint, you’re going to see much more
mixing and matching. And this can only happen if you get the kind of coordination and
standardization that I talked about earlier.

There is a lot of talk about ‘space as
a service’ provided by commercial
firms. Should DoD consider buying
services instead of hardware?
I think the government recognizes the value
of trying to leverage what’s happening in the
commercial sector. When I joined Aerospace
five years ago, I thought that the industry was
going to transform itself quite a bit, with commercial activity and new technologies. I was
actually wrong. Because it’s transformed itself
much more than I would have ever predicted.
And it is moving really fast and I think the government recognizes that.
We are not the only one these days that talk
about billions of dollars. Private industry is raising billions of dollars. These are big numbers,
and the government would be short sighted not
to take full advantage of that kind of capability
going forward. SN

AEROSPACE CORP.

he rapid commercialization of
space and the establishment of
the U.S. Space Force have created
ideal conditions for change in the
national security space business, says Steve
Isakowitz, CEO of the Aerospace Corp. and
former president of Virgin Galactic.
Aerospace, based in El Segundo, California, is a federally funded research and
development center focused on analysis
and assessment of space programs for the
Defense Department, NASA and the National
Reconnaissance Office.
In an interview with SpaceNews, Isakowitz
says unprecedented opportunities are emerging for national security space organizations
to capture commercial innovation. Defense
programs won’t transform overnight, he says,
but change is definitely in the air.
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Air Force Secretary reorganizes
Space Force acquisition office
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ir Force Secretary Frank Kendall announced Aug. 24 he is
reorganizing the office that
oversees Space Force acquisition programs. He also is moving to bring
the Space Development Agency under the
Department of the Air Force sooner than the
congressional deadline.
Kendall was confirmed by the Senate in late
July as the department’s top civilian, overseeing both the Air Force and the Space Force.
In a keynote speech at the 36th Space
Symposium, Kendall said he was “impressed”
by how fast the Space Force has progressed
since it was established in December 2019.
One area that has lagged, however, is procurement, he said.
The Space Force has a Space Systems
Command that runs acquisitions programs.
But setting up the civilian oversight of space
acquisitions at the Department of the Air Force
has not moved as fast as lawmakers would
like, Kendall said.
The 2020 National Defense Authorization
Act directed the Pentagon to name a senior
acquisition executive position for the Space
Force with the title of assistant secretary of the
Air Force for space acquisition and integration.
Currently the Air Force’s assistant secretary
for acquisition oversees both Air Force and
Space Force programs, a portfolio that runs
the gamut from airplanes to satellites.
The NDAA set an October 2022 deadline
to stand up the office and name an assistant
secretary of the Air Force for space acquisition
and integration (A&I).
Kendall said he is moving to immediately
establish the A&I office under the Department
of the Air Force’s acquisition shop.

SANDRA ERWIN

U.S. Air Force Secretary Frank Kendall speaking Aug.
24 at the 36th Space Symposium in Colorado Springs.

For the past year, the A&I office resided
under the Air Force’s space policy shop
and was run by Shawn Barnes. Kendall
said he removed Barnes and put Brig. Gen.
Steve Whitney, director of space programs
at the Department of the Air Force, in
charge of space acquisitions temporarily
until an assistant secretary for space A&I is

nominated by the president and confirmed
by the Senate.
Barnes was assigned a new job as a legislative liaison at the Department of the Air Force’s
financial management office.
Whitney will report to Darlene Costello,
acting assistant secretary of the Air Force for
acquisition. The Biden administration nominated Andrew Hunter for this position but he’s
still awaiting Senate confirmation..
Kendall said DoD is reviewing candidates for
the space A&I position and a nominee will be
announced soon. “We are hopeful Congress
will give us the option to move more quickly
in this year’s authorization bill,” he said.
Another “immediate step” Kendall is taking is
to begin to transition the Space Development
Agency into the Department of the Air Force.
SDA is currently a DoD agency that reports to
the undersecretary of defense for research and
engineering Heidi Shyu.
Congress in the NDAA set an October 2022
deadline to move SDA to the Department of
the Air Force “but there is no need to wait until
then to strengthen the cooperation between
SDA and the Space Force,” said Kendall.
“We’re going to step it up a notch as
we move closer to bringing SDA into
the Air Force,” said Kendall. He and Shuy
have agreed to “expedite the transition of
SDA,” he said. “There is no reason why we
shouldn’t begin to move aggressively in
that direction.” SN

Kendall said DoD is reviewing candidates for
the space A&I position and a nominee will be
announced soon. “We are hopeful Congress will
give us the option to move more quickly in this
year’s authorization bill.”

Moran: two shots to increase
NASA funding this year
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key senator said he will work to fund
NASA priorities like its Artemis lunar
exploration program through both
the conventional appropriations
process as well as a multi-trillion-dollar budget
reconciliation package.
In a speech at the 36th Space Symposium
here Aug. 24, Sen. Jerry Moran (R-Kan.), ranking
member of the commerce, justice and science
(CJS) appropriations subcommittee, said the
ongoing efforts to pass a budget reconciliation
package along with a separate infrastructure
bill will alter the conventional annual appropriations approach.
The challenge, he said, is that the budget
reconciliation package will be handled by authorizing committees rather than appropriations
committees. That means a role for the Senate
Commerce Committee for any NASA funding
included in that package, such as requests that
NASA Administrator Bill Nelson has made for
the Human Landing System and infrastructure
improvements at NASA centers that total more
than $10 billion.
Moran noted, though, that he serves on the
Commerce Committee, and thus could influence any funding requests for NASA. “As an
appropriator and as an authorizer under reconciliation, I will have two shots at helping us
achieve our goals.”
In an interview after his speech, Moran said
exactly how the Commerce Committee will
shape the reconciliation package is still being
worked out. “We’re in new territory,” he said. Both
he and Sen. Roger Wicker (R-Miss.), ranking
member of the Commerce Committee, have
asked Sen. Maria Cantwell (D-Wash.), chair of
the committee, to use “a committee process”
to provide input on the bill.
While the reconciliation package is being
developed, Moran and other appropriators are
working on their fiscal year 2022 spending bills.
He said in his speech that he expects the CJS
subcommittee to mark up its version of a bill in
late September.
He offered no estimates on how much Senate

JEFF FOUST

Sen. Jerry Moran (R-Kan.) said he will work to increase NASA funding both as an appropriator as well as on
the Commerce Committee, which will shape a separate budget reconciliation package.

appropriators will allocate for NASA. A House
version of the fiscal year 2022 CJS spending bill
included $25.04 billion for NASA, nearly $240
million above the administration’s proposal.
Moran said in the interview that Senate appropriators are still waiting for allocations for
each subcommittee. Once those allocations are
finalized, appropriators will be able to determine
specific funding amounts for NASA and other
agencies included in the CJS bill.
“NASA will be a priority, but we cannot put
numbers to it until we know what our allocation is,” he said.
The CJS bill will follow the practice of past
years of being developed in a bipartisan manner,
Moran said, working in cooperation with Sen.
Jeanne Shaheen (D-N.H.), chair of the subcommittee. “I assure you that the overarching goal
of a balanced space program that advances Artemis as well as science, aeronautics and STEM
education will be the same,” he said.
Moran was optimistic, at least in general

terms, that Congress would be willing to increase
funding for the agency, citing competition from
China in space exploration. “I expect Congress
will be very sympathetic,” he predicted. “In fact,
I would say that Congress will be supportive of
additional dollars for space and national defense
because of adversaries like China.”
Moran spoke at the conference immediately
after Nelson, who only briefly touched on
challenges like the ongoing HLS lawsuit and
delays in development of spacesuits needed
for Artemis, both of which threaten the goal
of returning humans to the surface of the
moon by 2024. The pandemic, Nelson added,
“has caused unprecedented disruptions in the
supply chain.”
He then recalled the line from President Kennedy’s 1962 speech where he said we choose
to go to the moon and do other things “not because they are easy but because they are hard.”
“We can do hard things,” Nelson said. “We
are a can-do people.” SN
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National Reconnaissance
Office Director Christopher
Scolese spoke Aug. 24 at
the 36th Space Symposium
in Colorado Springs.

NRO Director highlights
cooperation, innovation

TOM KIMMELL PHOTOGRAPHY

T

he National Reconnaissance Office
is working closely with the U.S. Space
Force and U.S. Space Command after signing a document that clearly
defines each organization’s roles and responsibilities, NRO Director Christopher Scolese said
Aug. 24 at the 36th Space Symposium.
The Protect and Defend Strategic Framework
signed by Scolese, Space Force Gen. John “Jay”
Raymond, chief of space operations, and U.S.
Army Gen. James H. Dickinson, Commander of
U.S. Space Command, “formalizes end-to-end
operations” between the Defense Department
and the intelligence community “on everything
from acquisition to operations,” Scolese said. “In
practical terms, it defines and deconflicts each
of our roles. It drives consistent and deliberate
coordination at multiple levels. It establishes
crisis planning and improves communication.
And most importantly, it establishes an unprecedented level of collaboration on all space
security matters.”
The creation of the U.S. Space Force and U.S.
Space Command in 2019 and the Space Systems
Command earlier this year prompted speculation about how the various agencies would
share responsibilities. Scolese and Raymond
highlighted extensive cooperation in Space
Symposium speeches.
“Our relationship with the National Reconnaissance Office has never been stronger,”
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Raymond said Aug. 24. “The partnership touches
everything that we do. We share people. We
share operation centers. We launched systems
together. We mutually invest and develop programs to deliver new capabilities. And while we
have distinct missions, what unites us is that we
both operate in the same domain.”
As Scolese mentioned, former NRO Deputy
Director Maj. Gen. Michael Guetlein is leading
Space Systems Command. With that appointment the relationship between NRO and Space
Systems Command “will get even better as time
goes on,” Scolese said.
U.S. space agencies are working together to
counter global competition in space, Scolese said.
“China and Russia have already shown that
space is … a fight,” Scolese said. “If we’re not
careful, it’s going to become a knockdown,
drag-out brawl, something we all want to avoid.”
Scolese cited Russian and Chinese counterspace weapons and alluded to cyber attacks.
“In short, China is showing an unquenchable
drive to get ahead of us and take what’s been
our operational intelligence advantage since”
John F. Kennedy was in office, Scolese said.
“How we fend off this competition and where
we go from here largely depends on how much

we accelerate our development and how much
we’re able to improve the capabilities we already
have in space.”
NRO is updating its constellation of intelligence
satellites that collect imagery and data for U.S.
government agencies and allies.
“Last year, we put 12 payloads in orbit on six
launches from two continents in the middle
of a pandemic,” Scolese said. “If you count the
four payloads we launched earlier this year, it’s
almost a payload month.”
In 2022, NRO plans to conduct four launches
in 29 days. Still, the agency is striving to adopt
advanced technology even faster, Scolese said.
The NRO Director’s Innovation Initiative
(DII), for example, supports “the continued rapid
infusion of advanced technology options we’re
already aware of and ones that we haven’t even
discovered,” Scolese said. “DII gives us access
to nontraditional developers that are doing
groundbreaking research or exploring cutting
edge technologies relevant to our mission that
have high payoff potential.”
Currently, NRO has 24 DII projects underway,
“covering magnetically levitated gyroscopes,
adhesives that can attach and detach in vacuum,
and large lightweight apertures,” Scolese said,
adding, “We’re still looking for more.”
NRO also is working with the Pentagon’s
Space Development Agency to take advantage
of the communications constellation it’s developing, which will “provide the underpinning
for a number of our capabilities,” Scolese said.
NRO seeks to improve resiliency, capacity and
capabilities in its future satellite architecture by
flying large and small satellites in multiple orbits.
In addition, the intelligence agency will continue
to take advantage of “commercial partners providing imagery as a service, which allows us to
focus on the difficult tasks that industry doesn’t
take,” Scolese said.
Commercial contracts for global ground systems will follow the acquisition strategy recently
revealed for imagery by including rewards for
innovation and new capabilities, Scolese said.
NRO also will continue to procure some
commercial launches, which have “lowered the
barriers to space by lowering cost and giving us
flexibility in launch locations,” Scolese said. SN

“China and Russia have already shown that space is … a
fight. If we’re not careful, it’s going to become a knockdown,
drag-out brawl, something we all want to avoid.”
— Christopher Scolese, National Reconnaissance Office director
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Dickinson: U.S. Space Command
is now a ‘warfighting force’
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“We are a very different command today at IOC than we were at stand-up in 2019,” Gen. James Dickinson,
commander of U.S. Space Command, said Aug. 24 at the 36th Space Symposium.

working at U.S. Space Command including
headquarters and field organizations. It has
representatives from the Army, Navy, Marine
Corps, Air Force and Space Force.
Space Command soon will begin conducting its own military exercises focused on
space Warfighting, said Dickinson. Planned
exercises include Space Thunder, Space
Lightning and Space Challenge.
The next step in the organization of the
command will be to achieve full operational
capability. But that could take several years,
said Dickinson.
To be fully operational, he said, the
command will need to double the size of
its headquarters staff which currently has
600 people.
Space Command also needs a permanent
headquarters. It was temporarily stood up at
Peterson Space Force Base pending a basing
decision by the Department of the Air Force.

Former Air Force Secretary Barbara Barrett
announced in January that the Air Force
had selected Huntsville, Alabama, as the new
location for Space Command headquarters.
Colorado lawmakers have since pushed
back, claiming the decision was politically
motivated and that the Air Force initially had
recommended keeping Space Command
at Peterson.
That argument was given new credence
following public comments by former president Donald Trump that he told the Air
Force to move Space Command to Alabama.
The basing decision process is now being reviewed by the DoD inspector general
and the Government Accountability Office.
Dickinson, in an Aug 23 interview with
SpaceNews here, said the command needs
to have a permanent headquarters location
sooner rather than later so it can move forward with its organization and plans. SN
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he head of U.S. Space Command
said Aug. 24 that the warfighting
force he leads has reached Initial
Operational Capability. The IOC
designation means the United States’ 11th
and newest combatant command now has
enough people and resources to protect
U.S. satellites, deter aggression and provide
space-based services to the U.S. military.
U.S. Army Gen. James Dickinson, who
was put in charge of Space Command a
year ago, made the announcement Aug. 24
during a keynote speech at the 36th Space
Symposium here.
“We are a very different command today
at IOC than we were at stand-up in 2019,
having matured and grown into a warfighting force, prepared to address threats
from competition to conflict in space, while
also protecting and defending our interests
in this vast and complex domain,” he said.
Dickinson said reaching initial operational
capability is an important milestone for the
two-year-old command. “It’s an indication
that we’ve moved out of our establishment
phase.”
U.S. Space Command was originally created in 1985 but was deactivated in 2002 and
its duties were transferred to U.S. Strategic
Command in 2002. The Trump administration re-established it in August 2019 as
the Defense Department’s 11th combatant
command.
The command is headquartered at Peterson
Space Force Base, Colorado, and supported
by two field organizations: a Combined
Force Space Component Command at Vandenberg Space Force Base, California; and a
Joint Task Force Space Defense at Schriever
Space Force Base, Colorado.
“U.S. Space Command is ready to deter
conflict, and if necessary, defeat aggression
and, along with allies and partners, defend
our vital interests in the space domain,”
Dickinson said.
There are about 1,500 people now
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Firefly Aerospace’s Alpha rocket
ready for first launch
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Firefly CEO Tom Markusic (right) took delivery of Marotta Controls’ 20,000th CoRe Flow Controls valve from
its CEO, Patrick Marotta, during a ceremony at the 36th Space Symposium Aug. 24

risk of failure.
“It’s not unusual to have an anomaly on
the first flight and then, just depending on
the severity of the anomaly, it could be several weeks to several months” to correct the
problem, he said. “Alpha is a pretty straightforward rocket design, so whatever problem
we might have, we think it is something that
can be addressed relatively quickly.”
A successful launch would create a different set of challenges, as Firefly moves from
development to operations. “The transition
from R&D to production is going to be very
hard,” Markusic said.
Firefly announced Aug. 17 it hired a new
chief operating officer, Lauren Lyons, who
previously worked at SpaceX and Blue Origin.
“She is going to focus on establishing the infrastructure and the capability to go to scale
production while we still keep and grow that
core hardware development capability for new
vehicles,” he said. “You have to have both.”
Markusic said he will focus more on
new vehicle development, including a

medium-class launch vehicle called Beta as
well as the Space Utility Vehicle and the Blue
Ghost lunar lander. He said Firefly recently
completed a conceptual design of Beta, which
the company plans to develop over the next
three years.
Firefly is also moving into the components
business, starting with offering the engines
it developed for Alpha to other customers.
Markusic said Firefly has a contract to deliver
about 50 engines to an unidentified company
developing its own launch vehicle.
That’s a departure from the approach most
companies have taken to be as vertically integrated as possible. “If you really want to get
economies of scale, the more you can make,
the better,” he said.
That components business will expand to
other items, such as composite-overwrapped
pressure vessels.
“We have grander aspirations to have a
large-scale e-commerce presence,” he said.
“The dream is to point, click, and have a rocket
engine the next day.” SN
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irefly Aerospace is ready to make
its first orbital launch attempt next
week as the company balances
a transition to operations with
plans to develop new rockets and spacecraft.
Firefly announced Aug. 19 that it had set
a Sept. 2 date for the first launch of its Alpha
rocket from Vandenberg Space Force Base in
California. The announcement came a day
after the small launch vehicle performed a
successful 15-second static fire test on the
pad at Vandenberg.
In an interview during the 36th Space
Symposium here Aug. 24, Tom Markusic, chief
executive of Firefly, said the only milestone
left before the scheduled launch is finalizing
paperwork. “The static-fire test was perfect,”
he said. “If we had let the rocket go it would
have flown. All the data looks great.”
The company has extensively tested that
rocket, including nearly 20 hot-fire tests. “This
vehicle has definitely been put through its
paces,” he said. “We’re ready to go.”
The rocket could have been ready sooner
but for the delayed delivery of a component
needed for its flight termination system.
Markusic declined to identify the specific
component or its supplier, but said it was
one of the few major components that the
company did not develop in-house.
“The vendor could not get the components qualified and delivered on time,” he
said. “We’re a year behind schedule on that
flight termination system.”
The inaugural Alpha launch will carry a
payload called the Dedicated Research and
Education Accelerator Mission (DREAM), a
Firefly initiative to provide a free launch for
academic and other private payloads. The
launch will also test components of an orbital
transfer vehicle the company is developing
called the Space Utility Vehicle.
If the first launch is a success, Markusic
said a second Alpha would be ready for launch
as soon as December carrying a commercial
payload. However, he acknowledged that the
first launch of a new vehicle carries a higher
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Raymond unveils Space Force ad

SANDRA ERWIN
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satellites for their own use and to threaten others.”
He said China and Russia are deploying
electronic jammers and ground based laser
systems capable of blinding or damaging
satellites. China has a satellite on orbit with a
robotic arm that could be used to grab other
satellites. Both have ground-based missiles
capable of destroying satellites on orbit. And
Russia also has a “nesting doll” satellite that
opens up to release a smaller satellite that releases a projectile.
Raymond noted that this year’s Space
Symposium is the first since the Space Force
was established in December 2019. He said it’s
important for the Space Force to build ties with
global allies, and with civil space and commercial
space companies.
“Space is hard, but it’s almost impossible
without the partners that are represented here
today,” he told the audience. “What an exciting
time to be in the space business with all sectors
of space making huge, huge advances.”

“Our entire way of life depends on space and
our ability to protect our assets,” Gen. John
Raymond said Aug. 24.

Since the last Space Symposium in March 2019,
the space landscape has changed so much “you
wouldn’t even recognize it,” he said. “Not only is
our nation launching astronauts from U.S. soil
again, we’ve seen two commercial companies
send tourists to space as well, with a commercial
orbital mission planned for next month. The U.S.
and China each landed a probe on Mars. NASA
is even flying helicopters on Mars.”
Raymond noted that private investment
in the commercial space sector “continues to
rocket upwards, driving a second golden age
of space. If you think back to the last time we
met at Space Symposium, there were about
2,100 active satellites on orbit. Today there’s over
4,900 That’s astounding. While we’ve all been
wearing masks, the number of active satellites
has doubled.” SN

TOM KIMMMELL PHOTOGRAPHY

C

hief of Space Operations Gen.
John Raymond unveiled a Space
Force recruiting ad Aug. 24 that
aims to help fill the ranks of the
newest U.S. military branch with technically
skilled guardians.
The theme of the ad, “space is hard,” highlights the complexity of space operations and
systems, as well as the security threats to U.S.
satellites such as cyber and jamming attacks,
and orbital debris.
“Our entire way of life depends on space and
our ability to protect our assets,” Raymond said
during his keynote address at the 36th Space
Symposium. Attracting technically skilled
recruits, he said, will help ensure the Space
Force can protect U.S. and allied orbital assets.
“Our adversaries have been busy over the
last several years,” he said. “China and Russia
have continued to build an entire spectrum of
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Geospatial intelligence giving supply
chain clarity in uncertain times

F

Monitoring COVID-19 impact
In July 2020, the U.S. Air Force awarded BlackSky
a contract to monitor the impact of COVID-19
on overseas bases.
“A lot of our service members live in the towns
and around those bases and [so it is important
to understand] the impact of local supply chains
and availability of material goods and materials
and how that might impact readiness,” he said.
More recently, Wegner said BlackSky was able
to predict an uptick in the automotive markets,
which have been in a slump amid a shortage of
semiconductors.
He said BlackSky has been “taking pictures
of hundreds of vehicles parked in parking lots
all over the world, frankly, waiting for chips [and]
over the last few months we started seeing those
parking lots empty out and you can see that …

JASON RAINBOW
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A LEO-100 satellite bus is manufactured at LeoStella’s factory in Seattle.

these cars are going to start hitting the dealers’
lots, and suppliers are going to start coming up,
and prices will go down.”
However, the industry remains far from being
able to predict the future reliably.
“I would love to say that we’ve got this huge
database on the whole planet and we can
predict events, you know, well ahead of time,”
Wegner said.
“And we’re certainly not there, but there
are indicators that watching human activity is
often a really good indicator of what might be
happening.”
Investor attention
BlackSky unveiled plans in February to raise $450
million by merging with Osprey Technology
Acquisition Corp., a special purpose acquisition company (SPAC), in a deal that would list
the operator on the New York Stock Exchange.
Proceeds will help grow the company’s constellation to 30 high-resolution multispectral
satellites in a few years, capable of monitoring
locations on Earth every 30 minutes.
Rocket Lab plans to launch six satellites for
BlackSky between late August and the end of
September from New Zealand.
Wegner said BlackSky is on track to increase
the size of its constellation to 14 by the end of
the year, enabling roughly one-hour revisit

cycles to the major populated parts of the planet.
Osprey shareholders will vote on the merger
Sept. 8.
Spire Global, which gathers radio frequency
data and provides analysis from its constellation
of more than 110 satellites, listed on NYSE Aug.
17 after merging with a SPAC. Spire ultimately
raised $265 million from the transaction to expand its operations, although that is significantly
less than the $475 million it initially projected.
Planet and Satellogic, two other Earth observation satellite operators targeting the geospatial
analysis market, also have plans to merge with
a SPAC this year to raise significant capital for
their businesses.
“As businesses began to pivot and map out
solutions to the massive challenges posed by
the COVID-19 outbreak, Planet received many
inquiries asking how our satellite data might be
helpful,” said Andrew Zolli, Planet’s vice president
of global sustainability and impact.
“In fact, the first requests came from journalists
who were simply trying to understand what was
happening on the ground in an effort to keep
the general public up-to-date as the situation
unfolded. Corporations, governments, researchers, journalists, and more turned to satellite data
to collect information about operations and
activities in places where sending people might
expose them to unnecessary risks.”

LEOSTELLA

rom hiking the price of cars to impacting the readiness of militaries,
the havoc that COVID-19 wreaks
across supply chains is far-ranging
and sometimes surprising.
Pandemic-related uncertainty is driving
demand for space companies that promise to
deliver better insights about the world. Commercial and government customers are increasingly
leveraging geospatial intelligence services to
make more informed decisions.
“I think what COVID has done is it’s made
people realize just how globally connected the
supply chains are and how actually very difficult it is to monitor those around the world,”
said Peter Wegner, chief technology officer of
satellite operator BlackSky.
BlackSky uses artificial intelligence to fuse
the imagery it gets from imaging satellites with
other data streams, ranging from news and social media posts to information from terrestrial
internet of things (IoT) sensors.
Wegner said the company runs detection
algorithms on virtually every image the operator collects from the six satellites it currently
has in orbit.
He said BlackSky has deployed aircraft detection systems for customers at hundreds of
airports, has operations in place for monitoring
ships, and plans to extend its tracking services to
cover buildings and roads in the future.

Zolli highlighted how satellite data collection
can provide a safe, affordable alternative to other
methods of information gathering, potentially
making it a critical component to an organization’s business continuity plans.
“Additionally, by tracking the movements of
goods in ports and elsewhere, satellite imagery
can be used to measure the economic impacts
of an outbreak, its pace of eventual recovery, and
even help accelerate and focus these recovery
efforts,” she added.
IoT backup
The rise in geospatial analytics services comes
alongside rapid growth in the IoT market. Organizations are increasingly deploying sensors
in their operations to make them more efficient,
feeding into an insatiable demand for data
worldwide.

“I think what COVID has done is it’s made people
realize just how globally connected the supply
chains are and how actually very difficult it is to
monitor those around the world.”
— Peter Wegner, chief technology officer of satellite operator BlackSky
According to BlackSky’s Wegner, there will
continue to be a need for space-based geospatial
services even in a future where sensors on the
ground are ubiquitous.
“Even in a fully connected IoT world, there’s
always going to be a need to validate data independently,” he said.
A lot of BlackSky’s commercial use cases are
built around verifying the tracking systems that
organizations are increasingly incorporating

into their processes, Wegner noted, including
protection against spoofing.
In a February investor presentation, BlackSky
said it expects to generate $46 million in revenues
in 2021, more than double 2020, before growing
to $546 million in sales in 2025.
In a February investor presentation, BlackSky
said it expects to generate $46 million in revenues in 2021, more than double 2020, before
growing to $546 million in sales in 2025. SN

OneWeb unveils its smallest user
terminal for LEO broadband

ONEWEB

O

neWeb unveiled April 24 a briefcase-sized electronically steered user
terminal called OW1, which it says
is the smallest yet that is capable of
connecting to its low Earth orbit constellation.
The startup plans to integrate the flat-panel
antenna with a OneWeb satellite modem in a
sealed outdoor unit for distribution later this year.
OW1 was developed in partnership with
South Korean antenna maker Intellian Technologies and Collins Aerospace, a subsidiary
of Raytheon Technologies.
OneWeb has said it has plans in place to
develop a range of antennas, comprising flat
panels and dual parabolic dishes, to support
a LEO broadband constellation of nearly 650
satellites.
OW1’s unveiling comes after Intellian announced a $73 million contract with OneWeb
March 8 to develop and supply compact user
terminals.
The flat-panel antenna is 50x43x10 centimeters, according to OneWeb, weighing
around 10 kilograms.
The outdoor antenna is designed to connect
to an indoor unit through a single combined
power and data cable, enabling connectivity to
devices including laptops and routers.
“The OW1 is our first flat-panel antenna,

JASON RAINBOW

following years of investment in R&D, expanding our comprehensive
OneWeb portfolio,” said
Intellian CEO Eric Sung.
Intellian has teamed
up with Hughes Network
Systems to demonstrate
managed satcom services in
strategic Arctic locations for the
U.S. Air Force Research Laboratory (AFRL).
OneWeb has also partnered with Israel
antenna maker SatixFy to build terminals for
aircraft to enable in-flight connectivity services.
On Aug. 12, OneWeb said it had received
a $300 million strategic investment from
Hanwha, the South Korean conglomerate
that bought British antenna startup Phasor
Solutions last year.
It remains unclear how OneWeb could integrate Hanwha’s antennas into its infrastructure.
“We will be working with a number of user
terminal providers and look forward to learning
more about Hanwha’s products,” a OneWeb
spokesperson said.
The investment from Hanwha gives OneWeb $300 million on top of the $2.4 billion it
had already secured, which it said completed
the constellation’s funding.
OneWeb CEO Neil Masterson told SpaceNews on the sidelines of Space Symposium in

OneWeb and Intellian plan to host an
unboxing event for OW1 later this year.

Colorado that the company has not yet decided
how to deploy the extra cash.
“First of all, it’s always good to have dry
powder in any business, and particularly these
sorts of businesses,” Masterson said.
He said the funds could be used to accelerate market penetration, for acquisitions
or deploy a second-generation constellation faster.
Arianespace successfully launched an extra 34 satellites for OneWeb’s first-generation
network Aug. 21.
At 288 satellites so far, OneWeb has deployed
44% of its constellation, ahead of planned services before the end of this year to Canada, the
U.K. and Northern Europe.
The operator plans to provide global services
for enterprise and government customers in
2022. SN
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Virgin Orbit to expand launch business,
move into satellite services

V
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Virgin Orbit will use proceeds from its SPAC deal to expand production of LauncherOne and upgrade its
performance, while also developing an IoT and imagery smallsat constellation.

has offered a low-cost option — $1 million for
200 kilograms, or $5,000 per kilogram — for
smallsat rideshare payloads.
While neither Hart nor Summe discussed
details of LauncherOne development, the
company plans to spend 35% of the proceeds
of the deal on research and development, such
as launch upgrades. The investor presentation
briefly outlined a “future technology development
roadmap” that includes upgrades to the rocket
to roughly double its payload performance to
500–600 kilograms. The company is studying
an upper stage and orbital transfer vehicle as
well as evaluating the ability to recover and
reuse the first stage.
The presentation also included a concept
called LauncherTwo, with a rocket mounted
on top of the 747 rather than under its left wing
like LauncherOne. The vehicle included wings
and larger tail fins. That vehicle, Virgin Orbit
said, offers “potential tripling of meaningful
performance increase.”
Virgin Orbit’s ambitions go beyond more and
larger launch vehicles. The company says it will
establish a “space solutions” business, developing and launching a constellation of satellites
to provide IoT and Earth observation services.
Virgin Orbit foresees providing IoT services for
the agriculture, aviation, maritime and pipeline
monitoring markets and a “complete multimodal

offering” of visible, infrared and radar imagery.
The company plans to launch its first four
satellites in early 2023, two with IoT payloads
and two with imagery payloads. That would be
followed by a “full constellation thereafter,” but
it didn’t disclose the size of the constellation or
when it would be deployed.
Virgin Orbit projects its first space solutions
revenue in 2023 at $10 million, growing to $436
million in 2026, or more than 20% of its total
revenue forecast for that year.
Those high growth projections for both space
solutions and launch services are required to be
profitable. The company estimates it will have
negative earnings before interest, taxes, depreciation, and amortization (EBITDA) of $155 million
in 2021. It expects to near break-even in 2023
and have a positive EBITDA of $229 million in
2024, growing to $854 million in 2026.
In the presentation, Virgin Orbit estimates
it will need about $420 million in cash from
the second half of 2021 through 2023 to reach
profitability. The company expects that, after
expenses from the SPAC deal, it will net $418
million. However, that figure could decrease
if NextGen shareholders elect to redeem their
shares rather than participate in the merger,
an issue seen in SPAC mergers both inside
the space industry and in other industries in
recent months. SN

VIRGIN ORBIT

irgin Orbit will use the proceeds of
a merger with a special-purpose
acquisition company to expand
its launch business and develop
a satellite constellation for internet-of-things
and Earth observation services.
Virgin Orbit announced Aug. 23 that it will
merge with NextGen Acquisition Corp. II, a
SPAC, in a deal expected to close at the end of
this year. The deal includes a concurrent $100
million funding round backed by Boeing and
AE Industrial Partners, providing Virgin Orbit
with as much as $483 million in capital before
transaction expenses.
Greg Summe, co-founder of NextGen,
said in an investor call that he established the
SPAC earlier this year to “find a high-growth
technology company with a rapidly growing
market, highly differentiated capability and an
outstanding leadership team. We have found
the perfect partner in Virgin Orbit.”
In a presentation released by Virgin Orbit
Aug. 23, the company projected increasing its
revenue by a factor of more than 100 over the next
five years. The company estimates $15 million
in revenue in 2021 but forecasts double- and
triple-digit percentage growth through 2026,
reaching $2.06 billion.
The majority of that revenue would come
from its current launch business, using its
LauncherOne rocket that is air-launched from
a Boeing 747. About 40% of the proceeds of the
deal would go toward scaling up production of
the LauncherOne system, including investments
in advanced manufacturing capabilities.
Summe and Dan Hart, chief executive of
Virgin Orbit, emphasized the advantages of air
launch during the investor call. “Our approach
gives us tremendous efficiency,” Hart said, and
provides advantages from reduced environmental impacts to being able to operate from
many airports.
In both the presentation and the call, they also
claimed that LauncherOne was cheaper than its
competitors. Hart said that his company offers
“the lowest cost per kilogram in the market,” but
did not disclose a specific cost number. Virgin
Orbit had been widely seen in the industry as
more expensive than some of its competitors
who offer small launch vehicles, while SpaceX
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Space agencies support ISS extension
as NASA warns of space race with China

N

XXX

ASA Administrator Bill Nelson said
he remains confident that Russia
will remain a part of the International Space Station through the
end of the decade but warned of an emerging
space race with China.
Speaking on a panel with the heads of seven
other space agencies at the 36th Space Symposium here Aug. 25, Nelson said that he didn’t
believe media reports out of the Russia from
earlier this year that claimed Roscosmos might
end its participation on the ISS as soon as the
middle of the decade to develop its own station.
“Despite what you read in the press, I think
that the cooperation with the Russians, which
has been there ever since 1975, will continue,”
he said, referring to the Apollo-Soyuz Test Project mission in 1975 when an Apollo spacecraft
docked with a Soyuz spacecraft.
As evidence of that, he said, was the docking
last month of a new Russian module, called
Nauka, with the station. “We expect our Russian
partners to continue with us, and we expect
to expand the space station as a government
project all the way to 2030.”
Nelson has long advocated an extension of
the ISS to 2030, although the U.S. Congress
has yet to formally authorize such an extension. Any extension of the ISS would require
the agreement of the other station partners:
Canada, Europe, Japan and Russia.
In an Aug. 23 interview here, Josef Aschbacher,
director general of the European Space Agency,
said he backed extending the ISS. “Personally,
I would strongly support it,” he said, but added
that would require support from ESA’s member states. “I would certainly be very happy to
present them a proposal for extended use of

JEFF FOUST

Walther Pelzer, head of the German space agency DLR, expressed Germany’s support for extending the
International Space Station during a heads of agencies panel at the 36th Space Symposium Aug. 25 as NASA
Administrator Bill Nelson looks on.

the ISS.” That would likely be at the next ESA
ministerial meeting in late 2022.
One of ESA’s largest member states does
support extending the station. “ISS is, from
our point of view, tremendous infrastructure,”
said Walther Pelzer, head of the German space
agency DLR, on the panel.
“It is a political statement that we can work
together and, from this point of view, it has
been and will be something that Germany
will support as long as possible,” he said. “We
are very happy that NASA is going in the direction of 2030.”
Formal German support for an ISS extension
may wait until after the German elections in late
September, Pelzer said, “but I am positive that
this will be something we will see in the future.”

While Nelson was optimistic about continued cooperation with Russia, he doubted
that cooperation could be extended to China.
“Unfortunately, I believe we’re in a space race
with China,” he said.
Nelson did offer a prospect for cooperation,
but under terms that he felt were unlikely to
be accepted by China. “I would like, speaking
on behalf of the United States, for China to be
a partner,” drawing an analogy to cooperation
between the United States and the former
Soviet Union in space during the Cold War.
“But, China is very secretive,” he added,
“and part of the civilian space program is
that you’ve got to be transparent.”
Aschbacher said ESA received an invitation from China and Russia to cooperate
See SPACE RACE, page 11

ESA pursuing European summit to
discuss new flagship programs
“The pandemic …
created a bit of
frustration, a bit of
loss of energy and
ambition among some
populations. Having
new ambitions, new
dreams, new flagships
could create a vision
and ambition for
Europe.”
— Josef Aschbacher, European Space
Agency director general
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he head of the European Space
Agency says plans are moving
forward to host a European space
summit early next year to discuss
proposals for new major space initiatives.
In an interview during the 36th Space
Symposium, Josef Aschbacher said that
summit, which he proposed shortly after
becoming ESA director general in March, is
expected to take place by next spring. France
will host the event as the country will have
both the co-presidency of ESA as well as the
presidency of the European Union in the first
half of 2022.
“France is in a very good position to invite
people to and host such a summit,” he said.
The summit would likely take place before the
French presidential elections in April.
The summit would host ministers from ESA
and EU member states, and possibly some

JEFF FOUST

heads of state as well. “This is a very important
moment where, I hope, we have a discussion
on the ambition of Europe in space,” he said.
Those discussions will include concepts
for new flagship space programs for Europe
to pursue. If those concepts win support for
the summit, they could be included in the next
ESA ministerial meeting in late 2022.
The EU is already pursuing a new flagship
program for secure connectivity that would be
in addition to the existing Galileo navigation
and Copernicus Earth observation programs.
Aschbacher, though, said he’s interested in other
proposals as well, such as developing a human
spaceflight capability Europe currently lacks.
“Europe does not have the capability today to launch its own astronauts on its own
rockets with its own capsules,” he said. “India
will soon have its own capability and it’s quite
surprising that Europe does not.”
Other options for flagship programs include quantum communications and support

for Europe’s “Green Deal” effort to become
carbon-neutral by 2050. “We would like to
see how space can contribute to accomplish
this,such as through enhanced Earth observation or the development of a “digital twin”
of Earth to model the impacts of policies and
technologies on the climate.
One obstacle to winning support for any
flagship concepts at the summit will be getting
funding to pursue those programs at a time
when many European nations are still dealing
with the impacts of the pandemic.
“The pandemic is certainly on everyone’s
minds in terms of economic recovery and investments that need to be made,” he said. “But
on the other side, it’s created a bit of frustration,
a bit of loss of energy and ambition among
some populations. Having new ambitions,
new dreams, new flagships could create a
vision and ambition for Europe.”
The plans for the summit also highlight a
new era of cooperation between ESA and the
EU. “This was one of my top priorities when
I started my job as director general of ESA,”
Aschbacher said, highlighted by the completion of a financial framework partnership
agreement between the two organizations
in June that governs cooperation on joint
projects like Copernicus and Galileo. “We’ve
built up trust. I’m very happy that this fresh
start has materialized.”
ESA’s pursuit of the summit and new flagship programs will not affect the agency’s
cooperation with other agencies outside
Europe, most notably NASA. Aschbacher
said one of the goals of attending the Space
Symposium was to meet with NASA Administrator Bill Nelson and other NASA officials
to discuss cooperative efforts ranging from
Earth science to the upcoming launch of
NASA’s James Webb Space Telescope on an
Ariane 5 provided by ESA.
“NASA is very clearly our preferred partner in
international cooperation for decades,” he said.
“Bill was very clear that he wants us to be a very
strong partner for international cooperation;
their number one partner, if I may so.” SN
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Global microelectronic shortages
trickle down to milsat programs

D
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The space business is booming but global supply chain distruptions that have put a damper on consumer
electronics and automobile sales are starting to be felt by satellite manufacturers.

them,” he said. “We are really trying to leverage
commercial components on the electronics
side, which means we’re competing for the
same parts that Ford and GM.”
Forbes said he views the chip shortage “as
a schedule risk that the performers are actively
managing on a daily basis.”
The Space Development Agency is another
Pentagon smallsat buyer watching the supply
situation. SDA is building a mesh communications network in low Earth orbit and is about
to issue a solicitation for 144 smallsats it aims
to launch in 2024. The order is likely to be split
among three manufacturers.
“Yes, we do see supply chain difficulties
from a lot of our vendors,” SDA Director Derek
Tournear said Aug. 24 at the 36th Space Symposium. These include “microelectronics
difficulties that are causing people to actually
make some modifications on their designs to
use alternate vendors.”
So far none of these issues have affected

SDA’s schedule for its envisioned Transport
Layery constellation “primarily because the
vendors were able to work other customers and
get the microelectronics ahead of schedule for
our program, and pay back other programs,”
said Tournear. “And some vendors actually
made some design changes to do that.”
How vendors manage the supply chain is
one of the evaluation criteria used by SDA to
select suppliers, he said. “We want vendors to
not only have a good solid design, but have a
good solid manufacturing plan and show us
their long-lead items and how they’re going
to mitigate any shortages.”
The chip shortage is currently affecting one
of the industry’s largest smallsat manufacturers,
SpaceX, which has built and launched more
than 1,600 Starlink satellites to date. “That’s
what’s delayed the new user terminals,” SpaceX
President Gwynne Shotwell said during a LEO
constellation panel discussion Aug. 24 at Space
Symposium. SN
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efense Department satellite programs are feeling the effects of the
widespread microchip shortage
that has stymied carmakers and
consumer electronic manufacturers.
The Defense Advanced Research Projects
Agency is hoping to launch as many as 12
satellites into low Earth orbit next year for the
Blackjack program, but supply shortages are
creating schedule risk for the military space
network demonstration.
Blackjack program manager Stephen Forbes
told SpaceNews that DARPA is still planning to
start launching satellites in summer 2022 but
supply shortages hampering manufacturers
could lead to delays. DARPA has ordered 10
satellite buses from Blue Canyon Technologies,
two from Telesat, and is buying payloads from
several suppliers.
“Our performers are doing a really good job
but it’s taking a lot more effort than we ever expected to hunt down capacitors and other stuff
like that,” Forbes said by phone from Washington. If components are not available, “we will
be at the mercy of the supply chain,” he said.
Forbes said the supply chain disruptions
caused by the COVID-19 pandemic are especially vexing for programs like Blackjack that
buy satellites in small numbers.
“We’re actively working all of our parts issues and trying to make sure that we can find
the parts that we need, especially when we’re
buying onesies and twosies,” he said. “We’re
near the bottom of the priority queue.”
Forbes said no Blackjack vendors are immune
from the supply chain disruption.
“Every single performer has components
that are currently late because of the supply
chain,” Forbes added. “We’re just behind the
crush of everybody trying to build consumer
electronics while factories are being shut down.”
Most of the components used in government satellites are commodities that are used
by a variety of global manufacturers, Forbes
noted. “There’s nothing exquisite or exotic about
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More work needed on space
stability and security

I
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John Hill, who is performing the duties of the Assistant Secretary of Defense for Space Policy, spoke Aug. 24
at the 36th Space Symposium in Colorado Springs.

operators and as a military organization, we
have a special responsibility to articulate what
we mean by responsible behavior and to reflect
that in our actual practice.”
It’s important to establish norms of behavior because the Defense Department seeks
“to ensure that the domain remains secure,
safe, sustainable and accessible,” Hill said.
The tenets are part of a broader U.S. government effort to work with international
spacecraft operators “to establish multilateral
guidelines, such as those regarding debris
mitigation and the long-term sustainability
of outer space activities,” Hill said. “As we
continue to contribute our ideas and learn
from other international space operators, we

intend to build on these five tenets to identify more specific behaviors that guide our
operations, and that can serve as a point of
reference to help other space operators form
their understanding of responsible behavior
and space.”
At the same time, Hill warned that “the
growth of Chinese and Russian counterspace
arsenals” is a serious threat to the space activities of the United States, its partners and allies.
“Chinese and Russian military doctrines
indicate that they view space as critical to
modern warfare and see the use of counterspace capabilities as both a means of reducing
U.S. military effectiveness and for winning
future wars,” Hill said. SN
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n the last year, the Defense Department has made progress in
responding to the current era of
strategic competition, John Hill,
who is performing the duties of the Assistant
Secretary of Defense for Space Policy, said Aug.
24 at the 36th Space Symposium here.
More work remains to be done, however,
with commercial and international government
partners to increase stability and security in the
space domain and to “reduce the potential for
miscalculations,” Hill said.
The U.S. Space Force and Space Development Agency are fielding resilient and assured
space capabilities and working to counter
hostile space activity. The Space Force also is
developing “the doctrinal foundations of military space power and the associated expertise
and culture,” Hill said.
In addition, U.S. government agencies
are integrating space into national, joint and
combined military operations.
“Here, the establishment of the U.S. Space
Command as a unified combatant command
is particularly important to our ability to plan,
exercise and execute joint and combined space
operations across the spectrum of competition
and conflict in concert with operations across
all domains and in coordination with the other
combatant commanders,” Hill said.
Hill lauded U.S. Army Gen. James Dickenson
for helping the Space Command reach initial
operational capability.
Defense Secretary Lloyd Austin issued a
memo in July directing the Defense Department
to follow five tenets of responsible behavior for
space operations.
“These five tenets, which are based on long
standing practices as well as existing U.S. commitments, are strictly limited to the activities
of the Department of Defense,” Hill said. “In
no way are we trying to impose our will and
our ideas upon other nations or other space
operators. But we recognize that as one of the
world’s most experienced and largest space

We’re looking for driven indivduals to join our team
and support the next era of space missions.
jobs.baesystems.com
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Opening up space with the cloud
Q&A with Clinton Crosier, director of Aerospace and Satellite at AWS

Clinton Crosier participates in a LEO constellation panel discussion Aug. 24 at the 36th
Space Symposium.

I imagine you have spent a lot of time
this past year building out the team
around Aerospace and Satellite, and all
the admin that’s behind setting up a
new business division. Where are you
with that and what’s left to do?
We’ve made amazing progress — because
AWS is such a well-established company
with mechanisms and processes, all the
admin was done. We were able to focus on
building the space business that offers the
cloud to the space enterprise. Unlike when I
stood up the U.S. Space Force two years ago
when we started from scratch, AWS had a lot
of the pieces in place.

JASON RAINBOW
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So the task in front of us was to build out a
team of space experts. AWS has cloud experts
in every room, and I believe the best cloud
experts in the world, but the vision of AWS
was to fill this new niche industry, the space
cloud industry, where you’ve got people that
deeply understand the space mission and
deeply understand the cloud. When you
bring them together in concert, there’s a
great synergy between what the cloud can
offer the space industry.
We spent the first six months going out
and hiring people who have spent their careers designing rockets and building ground
stations, flying satellites and conducting space
exploration. We’re now up and running a
global business in every corner of the world.
I’ve got teams in Europe, Asia and here in
the United States, and we’re continuing to
build and expand, growing our team and the
number of customers we support.

What are some of the new use cases
that the cloud is enabling in space that
interests you the most?
I’m really excited about high-performance compute as it provides additional capability for digital
modeling, digital simulation and engineering.

Network virtualization and spaceas-a-service business models are
opening up space capabilities to more
non-space companies, but the satellite industry remains something of
a closed system. How can the space
industry expand market share outside
its borders?
One thing that I think is a really positive trend
that we’ve seen in the last couple of years is the
commercialization of the space industry. You
know, 33 years for me in the Air Force, operating satellites and launching rockets, it was very
much enclosed. We flew our own satellites, built
our own ground stations. The U.S. government
and other governments around the world have
realized that there is so much advanced technology out in the commercial sector, and that
costs have come down so much.
We’re excited about that because, one, we
think it’s the right thing to do and, two, we
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linton Crosier, a retired U.S. Air
Force major general who helped
organize the standup of the U.S.
Space Force, recently celebrated
his anniversary of joining cloud giant AWS to
lead its newly created Aerospace and Satellite
business team.
SpaceNews caught up with Crosier at the
Space Symposium to learn more about AWS’
plans for the global space industry.

We hear a lot in the acquisition industry about
needing to move to digital engineering, but
there are so many disparate tools out there and
they don’t work together and don’t interface.
And if it allows you to do digital modeling, it
won’t port the data over to digital engineering
and vice versa. We know that our capabilities at
AWS have the ability to provide that environment
and fuse it all together. Boom [Supersonic] have
designed their entire aircraft on the AWS cloud
using our high-performance compute and digital modeling capability. In the last three years,
they’ve executed 6,000 years of high-performance
compute in three years. How can they do that?
They spin up 10,000 servers simultaneously
and, with some of the fastest computers anywhere in the world, they can increase by six X
their productivity.
I think we will soon see rockets and satellites
being designed in a digital modeling engineering environment as well.

manage hundreds and hundreds of companies
who now have the opportunity to compete for
some of those missions that were exclusively
for the DoD or intelligence community before.
And because they can build them on AWS cloud,
they can go faster with more innovation, with
more artificial intelligence, machine learning
and less cost than they could ever do before.
That’s really opening up and expanding what
we’re seeing in space.

AWS recently partnered with Greece’s
government on economic and technology initiatives that aim to turn the
country into a regional space hub. How
does this fit into Aerospace and Satellite’s global expansion strategy?

AWS PHOTO

It fits right in the center of it. We want to
create an opportunity where anybody in
the world can be part of the space industry.
One of the things we’ve done is lower the
barrier. In the past a company would have
to expend $20, $30, $40 million to build out
their own enterprise infrastructure architecture with the cloud. Rather than spending $30 million on an enterprise and then
having to dedicate 50 people to manage it,
AWS can do that for you and can spend that
$30 million on your mission. So that’s the
first piece.
The second piece is AWS Ground station.
We launched AWS Ground Station about two
years ago, and that was the same concept:
don’t go spending millions of dollars building
ground station infrastructure, use ours, pay by
the minute for only what you use, and invest
your money back in the business or the mission end of your space capability.
Part of making space available all over
the world is partnering with key organizations — whether it’s a government or space
consortium, and helping them move into the
space industry. We are even supporting universities, which in student clubs are building
microsats and launching them on hosted
launches. That’s how much the barrier of
entry has come down. The agreement with
the government of Greece and others you’ll
see over time allow us to empower those
local governments, or local communities or
ecosystems, to lean into the space industry
the way they couldn’t do without our support.

Governments, in particular, can be
hesitant to adopt space as a service
business models, because of a lack of

control over the generated data, do you
see that changing?
Just to be clear, there isn’t a lack of control
over the data. One of the things we’re very
proud of at AWS is we have built our entire
business model on the fact that, as a customer,
you own your data, period. When I have data
from a space company operating on the
cloud, I can go in and see that they’re using a
compute instance or a storage capability, but
we have no insight into the data itself. That’s
locked and controlled by the customer. That’s
really important, and educating customers
is a great way to help them understand you
do control the data, you determine where it’s
stored, what part of the globe, what region it’s
in, who can have access to it. You have full
control of all those sorts of things.
The space industry was born out of the
DoD, national security and intelligence. Now
we’ve seen that proliferate to commercial industry, but security is still a critical concern.
When the intelligence community came in
and vetted and certified the AWS infrastructure up to top secret work levels 10 years ago,
that was a game-changer for any DoD or intelligence community organization that was
hesitant about putting their information on
the cloud ... we got all the government certifications for secret and top secret, along with
HIPAA and all the global financial institutions
certifications ... you name the security, and
we have the authority to operate.
Companies used to feel like they had to trade

innovation for security. They knew they could
innovate on the cloud far faster than anything
else, but they were concerned about security.

From the first of its kind partnership
in Greece to the accelerator you run
with Seraphim Capital, it’s been an
eventful year for Aerospace and Satellite. What can we expect from the
coming year?
When AWS opened up its vision about
building a dedicated space team, when they
asked me to come in and lead it, part of the
conversation was, are we going to fully resource the things that we need to be able to
do to really propel the industry forward? I’m
happy to say that they’ve given me the people
I’ve asked for, and given me the ability to guide
long range development efforts.
We’re doing things to support space companies right now on their current workloads,
but we’re also partnering with our customers
in a number of ways where they’ve told us,
hey, what we really want a year from now,
two years from now, three years out, is X or
Y. We’ve been able to put a team together and
incubate with the customer on delivering some
of those capabilities that don’t exist today, but
we know will power the space industry in the
future. Those are the kinds of things you’ll
see us come out with in the next number of
months or so. SN
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Mynaric debuts laser terminal
with sights on U.S. expansion

G

U.S. positioning
Mynaric is positioning its products for SDA
amid wider expansion plans for the U.S. market.
The company is listed on the Frankfurt
Stock Exchange but is also planning to

JASON RAINBOW
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Mynaric CEO Bulent Altan, Chief Commercial Officer Tina Ghataore, and CTO Joachim Horwath hold a
mockup of the CONDOR Mk3 laser terminal they hope to sell to satellite manufacturers the U.S. Space
Development Agency taps to build a constellation of data-relay satellites.

trade shares in the U.S. this year, according
to Ghataore.
“Our customers are here so it just makes
sense,” Ghataore told SpaceNews during the
36th Space Symposium in Colorado.
She declined to discuss the fundraising
plans, citing German financial regulation.
It comes after Mynaric opened a sales
and regulatory office earlier this year in
Washington.
The company has another facility in
Hawthorne, California, that is a mixture of
office space and a laboratory that focuses
on interoperability.
“One of the key things for SDA and others
is, if laser com terminals become a commodity item — and you do want to have multiple
players, it makes sense — you want to make
sure they’re able to communicate with one
another,” she said.

Mynaric has also decided to produce the
modems that process its data and drive its
optical heads in the United States instead
of Germany.
“That’s a big shift from where we were six
months ago,” Ghataore said.
This is partly because of demand it sees from
other government agencies in the country,
Ghataore added, and “the opportunities that
exist beyond the people who are driving the
adoption of optical terminals today.
“If they ever want to sell connectivity and
data to some other U.S. government actors,
they can be assured that they’re purchasing
equipment that was assembled and integrated here.
“Another reason for us to do it is all of our
parts were coming from the U.S., and we were
shipping them to Germany” for assembly,
integration and testing.” SN
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erman antenna maker Mynaric
unveiled a new optical satellite
terminal Aug. 25 amid its push
into the U.S laser communications market.
The CONDOR Mk3 laser terminal adds
a smaller, lighter and low-power option to
Mynaric’s portfolio, with configurable data
rate speeds of between 100 megabits per
second to 100 gigabits per second.
Mynaric anticipates Mk3 will comply with
standards for the up to 150 operational satellites that the Pentagon’s Space Development
Agency plans to order early next year.
SDA plans to issue a request for proposals for this fleet of low Earth orbit satellites,
called Tranche 1, next week. It expects to issue
contracts early 2022 for the constellation,
comprising a Transport Layer of data-relay
satellites and a Tracking Layer of sensor satellites to detect and track missiles.
Tranche 1 would follow the 28 demo satellites under Tranche 0 that Lockheed Martin
and York Space Systems are building toward
a launch in late 2022.
Meanwhile, Mynaric said it has already
signed up a customer for Mk3. The undisclosed customer has secured options for 20
units from the fourth quarter of 2022.
“We are incredibly proud to have already
secured a lead customer before even having officially launched our next generation
CONDOR terminal, today,” Mynaric chief
commercial officer Tina Ghataore said in a
Aug. 25 statement.
“The Space Development Agency’s intent to use their Transport Layer satellites
to receive data directly in space opens up
completely new channels for commercial
satellite operators.”

All future Starlink satellites will
have laser crosslinks

S

paceX is adding laser terminals on
all future Starlink satellites and is the
reason behind a break in launches for
the broadband megaconstellation,
president and chief operating officer Gwynne
Shotwell said.
Shotwell told the Space Symposium Aug. 24
that its decision to add laser crosslinks, enabling
the satellites to communicate with each other to
reduce their reliance on ground stations, is “why
we have been struggling” to launch a Starlink
mission since June 30.
SpaceX had been conducting an aggressive launch campaign with its Falcon 9 rocket
throughout the first half 2021 before the hiatus,
enlarging the Starlink constellation to more than
1,600 satellites in low Earth orbit.
Typically, each Falcon 9 launch for the network
has placed 60 Starlink satellites at a time. There
were four Starlink launch missions this May alone.
SpaceX has regulatory permission to operate 4,408 satellites at 550-kilometers altitude for
global coverage.
Shotwell said the next Starlink launch will be
in “roughly three weeks.”
SpaceX launched 10 Starlink satellites with
laser crosslinks to polar orbit in January, its first
with the capability, so it did not need ground
stations over the poles.
By enabling communications from one satellite
to another on the same or adjacent orbital plane,
a ground station does not have to be in the same
satellite footprint as user terminals.
As well as reducing the number of ground
stations needed for global coverage, laser
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SpaceX President and COO Gwynne Shotwell says the decision to add laser crosslinks to all further Starlink
satellites is to blame for the recent dearth of Starlink launches. SpaceX has put up 800 Starlink satellites over
14 launches since the start of 2021 but none in nearly two months.

crosslinks links can also lower latency because
they reduce the number of hops between
satellites and ground stations.
Antenna pain point
The price of user terminals remains a challenge
for SpaceX, which is heavily subsidizing them.
Shotwell told the conference that SpaceX
continues to lose money on user terminals
with every customer it acquires, because their
cost is higher than the average user can afford.
“We were able to tackle almost all of the
elements of the cost before we rolled out

service, with the exception of the user terminal,” she said.
She said the company is on track to reduce the cost of its user terminals, which are
priced to consumers at $499, by roughly half
before the end of this year.
“And then we think we’ll be able to cut
that in half yet again,” she added.
However, she pointed to a global lack of
semiconductors that has “delayed the new
user terminals,” and a shortage of liquid oxygen that is posing other challenges for the
launch side of its business. SN

partnership” with NASA. “This is something
that I value extremely highly.”
Philippe Baptiste, chairman and chief executive of the French space agency CNES,
offered a more conciliatory note. “Let me
play, perhaps, a naïve guy here,” he said,

mentioning CERN, the international organization that supports high-energy physics
research. “At CERN, all countries all over the
world are involved if they want to. It’s completely
open. They all work together to discover new
particles. Their motto is, ‘peace by science.’ “ SN

TOM KIMMELL PHOTOGRAPHY

SPACE RACE, From page 1
on their international lunar research
station project announced earlier this year.
“The offer is on the table,” he said. A discussion about potential cooperation is ongoing
among ESA members.
He emphasized, though, a “strong, excellent
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Astroscale completes first test
of satellite capture technology

A
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Astroscale released and then recaptured a small client satellite using a magnetic capture mechanism during
an Aug. 25 test.

inspect an upper stage from a Japanese launch.
The company is also developing a servicer
spacecraft called Life Extension In-Orbit to
dock with geostationary satellites and take over
stationkeeping and attitude control, similar to
Northrop Grumman’s Mission Extension Vehicle. The life-extension work is being done in
Astroscale’s U.S. office, which opened in April
2019 and now has 30 to 35 people working on
that program.
Blackerby said that Astroscale is beginning
work on a next-generation version of its ELSA
spacecraft, called ELSA-m. That spacecraft,
being developing in the company’s U.K. office,
will be able to capture multiple pieces of debris.
The ELSA-d demonstration comes amid
growing awareness, and concern, about the
proliferation of orbital debris and the threat that
debris poses to operational spacecraft. During
sessions of the Space Symposium this week,

both government and industry officials have
emphasized the growing importance of space
sustainability.
“Space traffic management is an absolute need,
and we need to act urgently,” Josef Aschbacher,
director general of the European Space Agency,
said during a heads-of-agencies panel discussion at the Space Symposium Aug. 25.
He cited his agency’s own effort, Clean
Space, to demonstrate technologies to deorbit debris. “Sooner or later, this will become
a necessity,” he said of removing debris. “We
have to really work on this.”
“We this as a huge step forward for us,
certainly, but also for broader community
and the on-orbit servicing ecosystem as a
whole,” Blackerby said of the ELSA-d test. “We
see this as the next step toward developing
the technical capability for servicing satellites
in space.” SN

“This has been a fantastic first step in validating all
the key technologies for rendezvous and proximity
operations and capture in space.”

ASTROSCALE

stroscale has completed the first
major test of technology to capture and remove objects in orbit
by releasing and then recapturing
a small satellite.
The company announced Aug. 25 it performed a test earlier that day of its End-of-Life
Services by Astroscale-demonstration (ELSA-d)
spacecraft where the main “servicer” spacecraft
released a small client spacecraft, then recaptured
it using a magnetic mechanism. The test was
the first time the client had separated from the
servicer since the launch of ELSA-d in March.
“It was a first step, but for us, it was big,” said
Chris Blackerby, chief operating officer of Astroscale, in an interview during the 36th Space
Symposium here.
The test was brief, he said, with the client
moving only centimeters away before the servicer fired its thrusters and reconnected with the
client. The entire test lasted dozens of seconds.
The test, though, was long enough to validate
key technologies needed for later tests. “We were
able to test out the cameras, the visualization,
the software and, most importantly, the capture
mechanism,” Blackerby said.
“This has been a fantastic first step in validating all the key technologies for rendezvous
and proximity operations and capture in space,”
Nobu Okada, founder and chief executive of
Astroscale, said in a statement. “We are proud to
have proven our magnetic capture capabilities
and excited to drive on-orbit servicing forward
with ELSA-d.”
The success of this test will allow the company
to move on to later, more ambitious tests. They
will include the servicer performing inspections
of the client spacecraft as well as capturing the
client while it is tumbling. The test program will
conclude with the servicer and client deorbiting.
Blackerby said those tests will be carried out over
the next several months.
ELSA-d is one of several initiatives by Astroscale
to develop technology to service satellites and
remove debris. The company is working with
the Japanese space agency JAXA on a mission to

Tardy BE-4 prompts head-to-head
with Air Force secretary

T

SANDRA ERWIN & BRIAN BERGER

United Launch Alliance CEO Tory Bruno talks with KPMG Principal Jim Adams during a one-on-one Aug. 25
at the 36th Space Symposium.

for seven of those launches, with four going to
ULA and three to SpaceX for launches slated in
2022 and 2023.
With the BE-4 behind schedule, ULA has
shifted its first launch under its NSSL contract
from Vulcan Centaur to the Atlas 5, a swap allowed under ULA’s contract.
United Launch Alliance chose Blue Origin’s
BE-4 over Aerojet Rocketdyne’s AR-1 engine
in 2018, four years after Bruno and Blue Origin
founder Jeff Bezos announced their partnership
to develop the engine. One of ULA’s justification
for picking BE-4 was that it was further along
than AR-1.
With BE-4 now years behind schedule, Bruno
said Aug. 25 that he never shared Blue Origin’s
schedule optimism.
“While we love the design of [BE-4] we knew
it would take them longer than they thought it
would take,” Bruno said Aug. 25 during oneon-one conversation with a consultant on the
Space Symposium main stage.
Bruno said he still hopes to take delivery
of BE-4 flight engines “before the end of the
year” — a timeline “that would support having a
rocket available and waiting on” its first payload,
Astrobotic’s Peregrine lunar lander, which has

schedule troubles of its own.
Asked if it makes sense to “parallel path” an
alternative engine at this point, Bruno said no.
“It would be far and away faster to finish,”
Bruno said, adding, “the performance of the
engine has exceeded our expectations, so we
are very much looking forward to having it.”
Kendall, who became secretary of the Air
Force in late July, was in charge of Pentagon
acquisitions during the Obama administration when the National Security Space Launch
program was taking shape. He said one of the
reasons he pushed to have two providers in
the national security space launch program is
to offer a fallback in case one of them isn’t able
to launch payloads.
“We were after, first and foremost, assured
access to space, which to us meant two launch
service providers,” Kendall said. “And the reason
to have two launch providers is that always
something happens to one, and you’ve got
another one to rely on.”
Kendall said he believes ULA and Blue Origin
“will probably get there, and they’re motivated
to do that. So we’ll see what happens. Hopefully
we’ll be alright and they won’t have any additional schedule delays.” SN
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he tardiness of the Vulcan Centaur’s
BE-4 engine prompted newly installed Air Force Secretary Frank
Kendall to meet with United Launch
Alliance CEO Tory Bruno and Blue Origin CEO
Bob Smith Aug. 24 on the sidelines of the 36th
Space Symposium for a private briefing.
Kendall confirmed the meeting, telling reporters during a media round table later the same
day, “I wanted to get an update from them on
where they are, where they see things.”.
Kendall did not provide many details of his
discussion with Bruno and Smith, but indicated
that the pair offered assurances that ULA and
Blue Origin have encountered no show-stoppers that would prevent Vulcan Centaur from
entering service sooner than later.
“They still hope to be able to execute. But there’s
obviously risk in that schedule,” said Kendall.
As recently as December, Bruno said he
expected Vulcan Centaur to be ready to make
its maiden launch in 2021 for a commercial
customer and then fly at least one more commercial mission before starting to carry national
security payloads.
Since then, Bruno has said he expects Blue
Origin to deliver a pair of BE-4 flight engines
by the end of 2021 in order to support a 2022
launch. The delay has already prompted the Defense Department to extend its reliance on Atlas
5 despite being directed by Congress to phase
out its use of ULA’s workhorse rocket because it
relies on Russian-built RD-180 engines.
“The Blue Origin engine is late … it’s causing
some problems,” Kendall told reporters. “But we
have another option. And the way the contracts
I think have been set up is to allow us to go to
that option if we have to.”
The other option, in this case, is SpaceX, which
won a 40 percent share of anticipated 34 launches
the Defense Department and intelligence community expect to order through 2027 under the
National Security Space Launch (NSSL) contract
awarded last year. United Launch Alliance won
a 60 percent share for Vulcan Centaur.
To date, Space Force has placed firm orders
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The journey from camera specialist
to microsatellite builder
Q&A with Dragonfly Aerospace chief business officer Eugene Yakovlev

C

established manufacturing giants, but
relatively new companies have also
been racing ahead and gaining flight
heritage. How will you carve out your
niche?

urrently more known for the
high-resolution cameras it builds
than for spacecraft, Dragonfly
Aerospace’s plan to move into
microsatellite manufacturing got a major boost
in April when it was sold to serial entrepreneur
Max Polyakov.
The deal helps fund the development of
satellite buses and upgrade Dragonfly Aerospace’s facility in South Africa, where it plans
to build up to 48 satellites a year, focusing on
the 100-300 kilogram class.
SpaceNews caught up with Eugene Yakovlev,
Dragonfly Aerospace’s chief business officer, on
the sidelines of the Space Symposium to learn
more about its road map.

Are you planning to build entire microsatellites in-house?
Our goal is to produce the majority of the
satellite’s components in-house. Everything
except the solar panels. We will even consider
the possibility to manufacture these in-house
also, but at a later stage.

Do you already have an agreement
with a third-party supplier for the solar
panels?
Yes, it is one of the European manufacturers.

And what is the time frame for ramping
up to 48 satellites a year?
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With the size of the cleanrooms we have built and
our in-house environmental test equipment, we
are able to deliver this number of satellites per
year from our facility in South Africa. Only one
issue is having enough customers, and now we
are mainly focusing on business development.
Next year we will launch our first satellite.
After that we will more seriously consider the
serial production of high-resolution cameras,
components and satellites.

Who is the customer for the first
satellite?
We are not disclosing that at this time.
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“We’re aiming for 10 satellites a year over the next
five years,” says Eugene Yakovlev.

What’s the near-term goal?
At this moment we’re aiming for 10 satellites a
year over the next five years. For next year, we
are preparing orders for around three satellites.
Is the plan to first focus on building
satellites for imagery startup EOS Data
Analytics (EOSDA), and others owned
by Polyakov’s Noosphere investment
vehicle?
We are negotiating with various companies
and expect to announce some deals in the
next months.

What kind of support are you getting
from South Africa’s government?
We are in discussions with the South African National Space Agency (SANSA) about their future
plans. They are very excited about the capability
we are building and what we have achieved to
date. At the moment we don’t have any active
projects coming from South Africa, but we are
working closely with SANSA and the Council
for Scientific and Industrial Research (CSIR),
both of which have exciting projects planned
in which we hope to take a role.

Not only will you be competing with

It is certainly a challenge but we believe we are
up to the task. We have an advantage over the
established players because of our NewSpace
approach to technology and business agility.
Due to manufacturing the majority of our components in-house, the mass and price of our
systems compared to established players will be
dramatically lower. We also have an advantage
over other NewSpace players because our team
has over 20 years of experience building and
launching many high-performance imaging
satellites. This will allow us to accelerate our
technology production while the other NewSpace
players are still learning their lessons in space.
We also have already found clients who believe
in us, and we will launch next year to achieve
flight qualification of our new platform and payload. I think that will immediately move us from
being one of the small players to establishing
ourselves as a market force.
Our target is to be the No. 1 partner for customers looking to create large constellations of
high-performance imaging satellites, optical or
SAR. Through serial production of these systems
with in-house technology we can really reduce
the cost of implementing these constellations.
Our big vision is that, in five years, the cost of
our high-resolution imaging satellites will be
similar to the price of a cubesat today.

Do you think the market is moving away from cubesats to larger
microsatellites?
I think yes because this class of satellite achieves
more valuable results for customers and at the
low cost we provide, why not go for a higher-performing system? I think our solution will be the
best on the market for optical and SAR imaging.

Are you also going to be looking at
communications?
At this moment no, but when we have succeeded
with our current target, why not? SN
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