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ASA Deputy Administrator Pam 
Melroy plans to use this week’s 
Space Symposium to meet with 

international partners on both 

the long-term future of the International 

Space Station and roles in later phases of 

NASA’s Artemis lunar exploration effort.

In an interview, Melroy compared the 

symposium to the International Astronau-

tical Congress (IAC) as a forum for meeting 

with other space agencies. She represented 

NASA at the most recent IAC in Dubai last 

October, holding similar meetings with 

other space agencies, including Roscosmos.

There have been seismic geopolitical 

shifts in the five months since IAC, though, 

after Russia’s invasion of Ukraine led to 

sanctions that cut off Russia from the West 

in nearly all space activities other than the 

International Space Station. 

Despite those tensions, she noted ISS 

operations continue largely unaffected and 

remains optimistic that the station can be 

extended to 2030.

NASA is also in discussions with inter-

national partners on Artemis as NASA lays 

the groundwork for the “sustainable” phase 

of the program later in the decade after the 

Artemis 3 landing no earlier than 2025. That 

includes, she said, working on a long-term 

strategy for the effort to identify the work 

NASA and partners want to do on the moon 

as preparation for human missions to Mars 

as soon as the late 2030s.

Melroy spoke with SpaceNews Senior 

Staff Writer Jeff Foust about Artemis, ISS 

and other issues March 30, hours after 

NASA astronaut Mark Vande Hei returned 

from nearly a year on the station on a Soyuz 

spacecraft.

What specific issues do you plan to 
discuss with other space agencies at 
Space Symposium?
ISS always comes up. It’s always a priority for 

us. It’ll be a good opportunity for us to talk 

about the progress and plans of our partners, 

in terms of working with their governments 

on the extension to 2030. They were waiting 

for us and, once we were able to get that ex-

tension through and the White House blessed 

it last year, they’ve now got to start working 

through their government processes. We’ll 

be very interested in hearing how they’re 

doing with that and if there’s any way we can 

support them.

The other big thing on my mind to talk 

about is more future-based. I want to talk 

about what approach we are taking for the 

architecture for moon to Mars. I’ll be talking 

a little bit about this at the plenary, outlining 

a few key points, but going in a little deeper 

with the partners. We are seeking to build a 

consensus around what we are trying to 

achieve, particularly what we need to achieve 

at the moon to go on to Mars. This is the right 

time to do it. We’re in a place where we un-

derstand what we’re doing through Artemis 

4, but we need to nail down the objectives of 

the subsequent Artemis missions and what 

we’re going to try to achieve. We can highlight 

gaps where partners, both in industry and 

internationally, may be interested in filling.

NASA plans talks with partners 
on Artemis and space station

TH37
SPACE SYMPOSIUM

OFFICIAL SHOW DAILY

N

EXCLUSIVE INTERVIEW

See MELROY, p4

NASA Deputy Administrator Pam Melroy, center, will be the U.S. space agency’s most senior official in 
attendance at the 37th Space Symposium this week in Colorado Springs.
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ASA’s intention to replant boot-

prints on the moon will get a 

kick-start this spring with the 

launch of a microwave ov-

en-sized smallsat, the Cislunar Autonomous 

Positioning System Technology Operations 

and Navigation Experiment, called CAP-

STONE for short.

Due for launch no earlier than May 3, CAP-

STONE is owned and operated by Advanced 

Space of Westminster, Colorado. It is to be 

lofted from New Zealand aboard a Rocket 

Lab Electron rocket and sent moonward by 

Rocket Lab’s Lunar Photon upper stage. 

Thomas Gardner, Advanced Space’s direc-

tor of engineering, said the spacecraft would 

reach its lunar destination on or about Sept. 15.

Critical partners in the CAPSTONE mission 

include Tyvak Nano-Satellite Systems, Inc., 

a Terran Orbital Corp. company that pro-

vided spacecraft design, development and 

implementation, hardware manufacturing, 

assembly, testing and mission operations 

support. Stellar Exploration is the propulsion 

subsystem provider.

Weighing 25 kilograms, CAPSTONE is no 

lightweight when it comes to its duties. A 

central objective is to test and verify the cal-

culated orbital stability of a near rectilinear 

halo orbit (NRHO) around the moon. That’s 

the same orbit scripted for NASA’s lunar 

Gateway, the small space station planned to 

orbit the moon to provide astronauts access 

to the lunar surface.

Another key task for CAPSTONE is testing 

a navigation system that gauges its position 

relative to NASA’s Lunar Reconnaissance 

Orbiter, which has been studying the moon 

since 2009. This demonstration of space-

craft-to-spacecraft navigation — a proprietary 

peer-to-peer navigation capability named Cis-

lunar Autonomous Positioning System (CAPS) 

— can allow future spacecraft to determine 

their location relative to the moon without 

relying exclusively on tracking from Earth.

In January, Advanced Space entered into 

a Cooperative Research And Development 

Agreement with the U.S. Air Force Research 

Laboratory’s Space Vehicles Directorate and 

Spacecraft Technology Division to share data 

collected from cislunar space through the 

CAPSTONE mission.

Ribbon cutting
Advanced Space staged an April 1 ribbon-cut-

ting for its Mission Operations Center Facility, 

complete with a full-size spacecraft model of 

CAPSTONE on display. Attending the event 

was Jim Reuter, NASA associate administra-

tor for space technology, as well as U.S. Sen. 

John Hickenlooper (D-Colo.), chairman of 

the Senate Commerce space and science 

subcommittee.

CAPSTONE is a foundational mission, 

Reuter said, a pathfinder for NASA’s Artemis 

program to return humans to the moon. 

“Technology demonstrations like CAPSTONE 

are the result of continued investments in 

space technology,” he said. 

NASA’s Space Technology Mission Direc-

torate supports CAPSTONE’s development via 

the Small Spacecraft Technology and Small 

Business Innovation Research programs at 

NASA’s Ames Research Center, Mountain 

View, California.

Hickenlooper said Colorado, on a per 

capita basis, has one of the largest space 

economies in the country, citing a figure of 

$15 billion a year.

CAPSTONE is an example, Hickenlooper 

said, of what happens when the right people 

are brought together, and they move in an 

orchestrated, synchronized fashion to get 

things done.

“I think that NASA’s Artemis program is 

really going to excite this country,” Hicken-

looper added. “We are in a serious, very im-

portant competition with China and Russia 

to a certain extent.”

Hickenlooper said that it’s an “all hands on 

deck” situation “if we’re going to compete on 

a global basis in science and space.”

Reuter told SpaceNews that CAPSTONE is 

pushing the boundaries of low-cost space-

craft and signals what small spacecraft can 

accomplish, not only at the moon but other 

deep-space destinations. SN

CAPSTONE cubesat ready for 
foundational cislunar mission

LEONARD DAVID

N

U.S. Sen. John Hickenlooper of Colorado, left, and Advanced Space CTO Jeffrey Parker, right, at an April 1 rib-
bon-cutting ceremony at Advanced Space’s Mission Operations Center Facility in Westminster, Colorado.



How much of those ISS discussions 
will be about the extension to 2030 
versus near-term issues, including 
questions about Russia’s commitment 
to the space station?
I expect that will come up. I am sure we will 

discuss what we see and know. I was excited 

to see Mark Vande Hei land. That was a big 

deal, and that just goes to show this is a pro-

fessional relationship on both sides. I think 

it’s a great thing that space and science is 

something that seems to unite us, even when 

we have disagreements elsewhere.

Is there any contingency planning 
for a Russian decision not to partic-
ipate in an extension of the ISS to 
2030?
We are NASA, so we always talk about all kinds 

of plans, and there’s a lot of stuff on the shelf 

for failure modes and things like that. We are 

just continuing to stay close to what’s going 

on. Everything is working very professionally 

and very smoothly. We are certainly a little bit 

stressed with our staff in Russia. One outcome 

of this is a reduced staff in Russia. I hesitate 

to use the word contingency planning. It’s 

thinking things through, especially if we 

are squeezed harder on staff in Russia. I feel 

pretty confident we have a good plan there.

What is the status of negotiations on 
a seat barter agreement with Russia 
to allow astronauts to fly on Soyuz 
and cosmonauts on commercial crew 
vehicles?
That’s a great question. We’re certainly watching 

that closely. That is something that the State 

Department is doing for us. Clearly, we support 

them, but it’s really a better question for State.

Do you expect to talk with ISS part-
ners about roles they will have on the 
commercial space stations that NASA 
is helping fund development of as 
successors to the ISS?
There’s a varying level of urgency among 

our international partners about how much 

they want to engage in that. I think some are 

definitely thinking about it, and some are less 

concerned. My personal belief is that there’s 

tremendous value in government-to-govern-

ment agreements. They help smooth over some 

of the policy issues. The question is, what does 

that look like? We’ve got some time to work that 

out. I’m more focused on the moon-to-Mars 

agreements and getting that in place.

What feedback have you gotten about 
the agency’s $26 billion budget pro-
posal for 2023?
I’m sure it’ll be a topic of discussion. One of the 

things I’m excited about in the budget is that 

it’s beginning to lay in a steady and resilient ca-

dence for our Artemis missions. That allows us 

to start mission planning to make the progress 

we need to prepare to send humans to Mars. 

The HLS second lander announcement is a 

part of looking at that whole architecture and 

filling in any gaps to get to a steady cadence 

with resiliency.

That budget rollout included a mission 
manifest that featured a sizable gap 
between the Artemis 3 lunar landing 
in 2025 and Artemis 4 in 2027. Do you 
risk losing momentum with a gap like 
that?
The last administration was working hard to 

pull that first moon landing forward as far as it 

could to 2024. With COVID, contract protests, 

and other things, we’re at 2025. It’s absolutely 

an aggressive schedule, but we’re going to 

make a hard run at it with our partners. Doing 

that has exposed that we were really pulling 

things forward to try to achieve that date. How 

are we backfilling that to get to a more regular 

cadence? That’s what we’re beginning to ad-

dress right now.

I don’t like that little blank spot on the sched-

ule any more than you do, but I’m not actually 

sure it’s going to turn out that way. The key 

thing is to make sure we really understand the 

hardware we need to get that steady cadence 

going, and that doesn’t happen overnight. This 

budget is going to help us do that.

Congress, in its report accompanying 
the 2022 omnibus spending bill, asked 
NASA for a report on its long-term 
Artemis plans. When do you expect to 
have that ready?
We have an architecture right now. It’s highly 

notional in many regards. This year, we’re fo-

cused on ensuring that we’re all on board with 

the objectives that we have to achieve: what do 

we have to do on the moon, what do we have 

to demonstrate, what do we have to design? 

We still want to consult with our international 

partners and with industry. It’s so important 

that we all see the same objective. I think that’s 

going to inform the architecture. We will have 

something that incorporates all the objectives 

we want to achieve and something that I believe 

will satisfy what everyone wants, including me, 

by the end of the calendar year.

Singapore recently became the 18th 
country to sign the Artemis Accords. 
What are your plans for attracting 
more countries, and what are you 
doing with the countries that have al-
ready signed?
We have several more in the hopper, and I’m 

excited about that. It shows a strong awareness 

that the Outer Space Treaty, which I think we 

all stand behind, needs to take the next step 

about how we interpret it. We want to bring 

the best of humanity out into the solar system 

when we go. To me, the willingness of so many 

of our international partners to sign indicates 

that everyone sees that as a value too.

As far as what is next, we are talking about 

that. If you are a signer of the Artemis Accords, 

we are hosting special events to share updates, 

discuss the approaches we’re taking and seek 

feedback. We’re also seeking feedback on 

governance, such as anything they would like 

added to the Artemis Accords. 

Besides Artemis, the ISS and science 
missions, what other milestones or up-
coming events are on your radar?
There are several things of interest to me 

that I’m tracking closely. One of them is the 

first flight of our first X-plane in a long time, 

the X-57, and then, we hope, the first flight 

of the X-59. That is going to be exciting. One 

thing I love about the X-59 program, which 

is our low-boom demonstrator, is that we’re 

laying the groundwork to fly it around the 

country to test the noise of the boom. Being 

able to show off this crazy-looking airplane 

all around the country is exciting because it 

gives people an opportunity to remember 

that aeronautics is a key part of our mission.

We’re also kicking off the Earth System 

Observatory, which is incredibly important. 

Also, our Earth Information Center, which is a 

really small program but I think it’ll be mighty 

in the sharing of critical data between us and 

our partners in the government who all collect 

climate data and Earth data, and being able 

to make that more accessible. Those are the 

things that I’m excited about.  SN N
AS

A/
JO

EL
 K

O
W

SK
Y

4 | SPACENEWS

SHOW DAILY  

TH
AL

ES
 A

LE
N

IA
 S

PA
CE

MELROY, From page 1



N
AS

A/
JO

EL
 K

O
W

SK
Y

DAY 1 | SPACENEWS SHOW DAILY  |  5

TH
AL

ES
 A

LE
N

IA
 S

PA
CE

elesat is upgrading a fourth of its 

planned low Earth orbit constel-

lation even as supply chain issues 

force it to consider ordering fewer 

satellites for the delayed broadband network.

The Canadian company’s plan to double 

the number of antennas onboard Telesat 

Lightspeed’s first 78 satellites brings the 

constellation back to a single satellite design 

that, according to a company executive, will 

help cut costs as production delays push out 

the service’s debut a year to 2026.

These initial satellites are destined for 

polar orbits and the changes mean they will 

have two pairs of antennas like the inclined 

satellites planned for the rest of the con-

stellation, said Erwin Hudson, Lightspeed’s 

system development vice president.

Telesat had previously decided to make 

its polar satellites smaller than the 220 slated 

for inclined orbits, and with just one pair of 

antennas to accelerate production. 

Thales Alenia Space, which Telesat 

Telesat adjusts Lightspeed polar 
design to tackle supply issues

T

Telesat CEO Dan Goldberg said last month he’s considering cutting back the number of satellites on order for 
the Lightspeed broadband constellation. Telesat is also scrapping plans to use a smaller, two-antenna satellite 
for the quarter of the constellation bound for polar orbits. Only the four-antenna design will be built.

JASON RAINBOW

announced February 2021 had been picked 

to build 298 Lightspeed satellites, had hoped 

slimming down the initial set of spacecraft 

would clear the way for earlier tests in LEO.

However, Thales ran into production issues 

later in 2021 that affect the whole constella-

tion, and there is now “no benefit to building 

lesser capacity satellites for polar,” according 

to Hudson, who said Canada-based MDA is 

supplying the antennas.

Under the original plan, the initial 78 polar 

satellites were to be followed by 110 larger 

satellites in inclined orbits to reach global 

coverage, and then another 110 to enable 

Lightspeed to provide 15 terabits per second 

of capacity globally.

Telesat is now weighing the merits of ini-

tially ordering just 188 for reaching global 

coverage, or raising more money as infla-

tionary pressures also push up the project’s 

initially projected $5 billion cost.

During a March 18 earnings call with an-

alysts, Telesat CEO Dan Goldberg said the 

company would still be able to provide terabits 

of capacity globally with 100 less satellites.

Supply chain woes
While Telesat said last year that it had picked 

Thales to build 298 Lightspeed satellites, the 

deadline to execute that contract to move 

it out of its development phase has since 

passed, leaving the scope of the constella-

tion open to adjustments.

Hudson said Telesat had initially picked 

Thales to work toward building 298 satellites 

to take advantage of economies of scale. 

“The bigger the deal the more negotiating 

power the buyer has,” he said.

But now it’s a seller’s market at the com-

ponent level, he added, with “not much 

difference in the pricing by deferring” part 

of the constellation to a later date.

“Back when parts were plentiful, you could 

order all that stuff and get a discount — no-

body is going to give you a discount right 

now, because there’s more demand than 

supply,” he said.

A lot of the supply chain issues in the sat-

ellite industry are for relatively simple parts, 

according to Hudson, including resistors 

and capacitors.

“There’s nothing in electronics simpler 

than that,” he said, “but they’re hard to get 

right now.”

As a general rule of thumb, Hudson said 

it used to take around four to five months 

to get space-grade parts that were 100% re-

liable and you “didn’t have to lose any sleep 

over it,” but “now those same suppliers are 

quoting more than double that.”

Although Telesat is doubling the number 

of antennas for its polar satellites, he said a 

single satellite design will cut engineering 

costs, simplify production procedures and 

make coordinating in-orbit spares easier.

He said ordering fewer satellites — while 

committing to others later — would also 

enable Telesat to close the last third of the 

constellation’s financing quicker.

Goldberg said in the March 18 earnings call 

that he expects to have a “real good sense” 

about where Telesat stands in discussions with 

debt lenders for completing Lightspeed’s 

LEO BROADBAND



financing by the end of June.

In 2019, Telesat announced separate 

contracts with Blue Origin and Relativity 

Space for an unspecified number of New 

Glenn and Terran 1 launches for Lightspeed. 

These companies plan to make their debut 

launches sometime this year.

Telesat has also made regulatory filings 

to increase its constellation to 1,671 satellites 

for potentially adding growth capacity if 

needed.  SN TE
LE
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anada’s Telesat said April 4 it has 

gained the security clearances 

it needs to sell directly to U.S. 

government customers.

The approval for the satellite operator’s 

U.S.-based Telesat Government Solutions 

subsidiary is an important milestone for 

the company’s low Earth orbit (LEO) ambi-

tions, according to the business unit’s new 

president Tom Eaton.

“The direct interaction with the U.S. gov-

ernment customers is key for us in making 

sure that, as we roll out the network, that it’s 

designed with the important features that 

the U.S government customers are going to 

want,” said Eaton, who used to run Telesat’s 

non-Canadian international sales efforts.

While providing capacity at a wholesale 

level to customers who would then distrib-

ute it to the U.S. government “worked fine 

for us in a [geostationary orbit] space,” he 

said its Lightspeed LEO network requires 

closer cooperation to fine-tune services.

Telesat Government Solutions started 

the process for Facility Clearance from the 

Defense Counterintelligence and Security 

Agency in August 2020.

“I think our timing is perfect because 

there’s large [Request for Proposals (RFPs)] 

that are being issued for things like prolif-

erated LEO, where the U.S government will 

select not just one but multiple commercial 

LEO systems to support their communica-

tion needs,” Eaton added.

Although Lightspeed has run into produc-

tion delays that have pushed out the launch 

of its services into 2026, Eaton said Telesat 

also sees growing demand for helping the 

U.S. government understand and take ad-

vantage of emerging LEO capabilities with 

other systems.

He pointed to the study contract Telesat 

has with the Defense Advanced Research 

Projects Agency (DARPA) for the Black-

jack program, which involves two space-

craft slated to launch in October to LEO at 

roughly the same altitude as its planned 

Lightspeed network.

“Some days we’re in an advisory role 

and other days we’re actually helping the 

government figure out how to do some 

interesting things that they want to do at 

low Earth orbit,” he said.

“But everything that we get engaged in 

has to have a tail … it leads to some service, 

or the opportunity for service on Lightspeed 

when we launch.”

Telesat Government Solutions’ security 

certification is under a Special Security 

Agreement with the U.S. government, 

which requires a board of directors from 

inside and outside the Canadian company.

Scott Webster, who co-founded space 

hardware maker Orbital Sciences Corp. that 

is now part of Northrop Grumman, is chair 

of the board. Other external board members 

include a former U.S. Air Force commander 

and a former U.S. Navy rear admiral.

Michael Schwartz, senior vice president 

of corporate and business development 

at Telesat, is also on Telesat Government 

Solutions’ board. SN

US security clearance gives Telesat 
direct access to government customers

“Back when parts were plentiful, you could order 
all that stuff and get a discount — nobody is 
going to give you a discount right now, because 
there’s more demand than supply.”

— Erwin Hudson, Telesat Lightspeed’s system development vice president

Telesat Government Solutions President Tom Eaton

C

LIGHTSPEED From page 5



Enabling a secure, safe, and sustainable 
space operational environment

Come visit us at Booth #621

www.comspoc.com



DEBRA WERNER

Millennium works with Boeing  
to address smallsat demand
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illennium Space Systems, a 

Boeing subsidiary best known 

for building small satellites for 

national security applications, 

is working closely with its corporate parent to 

gear up for rapid production of spacecraft for 

government and commercial constellations.

Millennium is setting up a dedicated small 

satellite factory within the 93,000-square-meter 

manufacturing plant where Boeing has produced 

300 satellites. When Millennium’s factory is up 

and running in the fourth quarter of this year, 

the company will be able to assemble, integrate 

and test constellations of tens, hundreds or even 

thousands of satellites, Millennium CEO Jason 

Kim said during a March 29 press briefing.

In its original plant a mile away, Millennium 

will continue to build prototypes, the satellite 

equivalent of concept cars.

Once a prototype is completed and a satellite 

is designed for manufacturability, “we bring it 

into the smallsat factory where we can execute at 

scale,” said Michelle Parker, Boeing’s Space and 

Launch vice president and general manager.

Millennium, a 500-employee company 

founded in 2001, has built satellites for NASA, 

the National Reconnaissance Office, the Defense 

Advanced Research Projects Agency, the U.S. 

Air Force and the U.S. Space Force.

Since its acquisition by Boeing in 2018, 

Millennium has relied on the aerospace giant’s 

expertise in manufacturing and mission assur-

ance as well as help navigating new markets.

“We’re working with Millennium to bring 

scale not only in manufacturing capability 

but also in the size and range of missions 

their spacecraft can support,” said Ryan Reid, 

Boeing Commercial Satellite Systems Interna-

tional president.

In return, Millennium is sharing its unique 

approach with Boeing.

“They bring not only the platforms and 

technologies for smaller satellites, but also the 

rapid prototyping and the way they innovate,” 

Parker said. “The way Millennium does design, 

development and rapid prototyping is some-

thing we’re looking to infuse through all of our 

space products.”

Both the government and commercial 

satellite markets have experienced dramatic 

changes in recent years. Orders for large 

“The way Millennium does design, development 
and rapid prototyping is something we’re looking 
to infuse through all of our space products.”

— Michelle Parker, Boeing’s Space and Launch vice president and general manager
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or the moment, Millennium Space System’s new small satellite  
factory looks like a series of huge rooms that are mostly empty except 

for powerful yellow cranes in the corners and industrial-strength power 

strips lining the walls.

Reporters were given a rare glimpse of the 2,787-square-meter plant before Millennium 

begins assembling satellites for commercial and government customers. Once satellites 

are moving down the assembly line, trade secrets and national security concerns are 

likely to prevent press tours.

The factory’s open floor plan is designed for maximum flexibility.

“This factory can do multiple different missions, multiple different sizes of smallsats 

and also multiple orbits,” said Millennium CEO Jason Kim. “This is a very flexible, scal-

able smallsat factory.”

Millennium is following a carefully choreographed plan in setting up the factory, from 

installing the additive-manufacturing machines sized for 3D printing satellite buses to 

all the equipment required for environmental testing.

First, though, employees are moving in the components and subsystems common to 

Millennium spacecraft like the batteries, flight computers, software-defined radios and 

solar array drive assemblies the company produces in-house.

“We have 22 diverse products we are going to start moving in there in a phased ap-

proach,” Kim said. “As we grow and as the customers demand more constellations, we’re 

going to build up.”

Sometime this fall, Millennium plans to achieve full operational capability, meaning 

“all the tooling, all the people and all the processes are in place,” Kim said.

geostationary communications satellites have 

waxed and waned as companies began to 

establish constellations of smaller satellites in 

low and medium Earth orbit.

On the commercial side, “we see an evolving 

of the market from what primarily had been 

a geosynchronous market to a multi-orbit, 

multi-scale, rapidly produced satellite mar-

ket,” Parker said.

At the same time, government customers 

seek to enhance the resiliency of their space-

based assets “through diversity, whether that’s 

diversity of orbit, diversity of size, diversity of 

mission life,” Parker said.

Through its integration with Millennium, 

Boeing has broadened its portfolio.

The aerospace giant continues to build large, 

high-throughput geostationary communica-

tions satellites for customers like Viasat and 

Pasifik Satelit Nusantara of Indonesia. For SES’s 

O3b mPower constellation, Boeing manufac-

tures software-defined satellites destined for 

medium Earth orbit that are a fraction of the 

size of the geostationary spacecraft.

Still, the mPower satellites with a dry mass of 

1,900 kilograms dwarf Millennium spacecraft, 

which usually weigh less than 1,000 kilograms.

Through its integration with Millennium, 

Boeing can look for “the best overall solution 

for customers,” Parker said. “It could be a 

combination of sizes and orbits. It could be a 

special development.”

If small satellites are the solution for a 

particular mission, “Millennium brings us the 

ability to build those rapidly in our smallsat 

factory,” Parker said.

Millennium could, for example, help Boe-

ing produce satellites for a non-geostationary 

broadband constellation. In November, the 

Federal Communications Commission ap-

proved Boeing’s application for a 147-satellite 

constellation.

“We are actively engaging with partners 

and looking at continuing technology ad-

vancements and working with Jason’s team,” 

Reid said. “Having Millennium as part of that 

journey with us, I think, is a necessary and 

beneficial element to our overall success.”  SN

Millennium Space Systems, a Boeing subsidiary, is preparing to manufacture smallsat constellations in a new 
factory in El Segundo, California.

DEBRA WERNER

Artist’s concept of the Wide Field of View mis-
sile-warning satellite that Boeing Millennium 
Space Systems delivered to Florida in February 
for a launch the U.S. Space Force recently put 
on hold without saying why.



hina and Russia are developing 

hypersonic missiles to evade U.S. 

defense measures, prompting the 

Pentagon to spend billions of dol-

lars on infrared sensor satellites to counter the 

threat. Kelle Wendling, the new president of 

L3Harris Technologies’ Space Systems sector, 

says U.S. programs are not moving as fast as 

they could be.

“If we are going to take 10 or 12 years to 

catch up, we’ll be putting irrelevant capability 

on orbit, and that’s not where we want to be,” 

Wendling told SpaceNews.

L3Harris, a $17 billion defense contractor, 

is one of the U.S. government’s major suppli-

ers of infrared sensors used in weather and 

environmental satellites, a technology that 

the company spent years adapting for missile 

detection. It is currently producing ballistic and 

hypersonic missile-tracking satellites for the 

Space Development Agency and the Missile 

Defense Agency.

SDA’s first batch of eight sensor satellites – 

four from L3Harris and four from SpaceX — are 

projected to launch in early 2023. MDA in late 

2023 will be launching two prototype infrared 

satellites (one from L3Harris and one from 

Northrop Grumman) to conduct experiments. 

Wendling has worked at L3Harris for more 

than two decades and in January took over as 

head of the company’s national security space 

business, a sector within L3Harris Space & 

Airborne Systems. She said the urgency of the 

hypersonic missile threat calls for DoD and the 

defense industry to adjust their risk tolerance and 

take a page from the commercial space sector. 

Major commercial space players like SpaceX 

“are really changing how we acquire and deliver 

capabilities, and they have a little bit higher 

tolerance for risk than we do,” she said. “Not 

only that, but they are pushing down costs. So 

we need to adapt.”

The technological risk in developing sat-

ellites to detect and track hypersonic missiles 

is significant because these are sophisticated 

weapons that can pivot, glide and maneuver, 

Wendling said. “And they fly at a lower altitude 

which makes it incredibly difficult because 

they’re not as easy to pick out from the clutter.”

The industry has developed increasingly 

sophisticated infrared sensing technology, but 

“we need to move quickly and field something” 

given the urgency of the threat, she said. “The 

challenge is how can we change how we do 

acquisition, development, integration, testing 

and deployment so that we can get through 

the cycle faster?”

“We’ve had some interesting dialogue with 

the customer about how some of the commer-

cial players approach things,” Wendling said. 

In commercial space, “some are willing to 

change their software very close to launch, 

and that would make us very, very nervous,” 

she added. “So there needs to be a discussion 

amongst ourselves and our customers about 

what risk tolerance we are willing to take.”

The missile-tracking satellites that L3Harris 

is developing for DoD are being tested in labs 

and “we feel like this capability can be executed 

from space,” said Wendling. But things don’t 

always work out exactly as planned in the space 

environment, she noted. In DoD acquisitions, 

any type of technical setback can derail a pro-

gram. To avoid such an outcome, “we should 

have a conversation not just about the design 

and development but about how we recover 

if something doesn’t work.”

“We have to start pivoting to a more agile 

approach, and I know that word is overused 

but we need a more agile environment for 

us to deploy capabilities,” Wendling said. SNSANDRA ERWIN

New L3Harris space boss says
it’s time to rethink risk tolerance
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Artist rendering of a Tracking Layer satellite L3Harris is developing for the Space Development Agency to 
track hypersonic missiles from space. 

“If we are going to take 
10 or 12 years to catch 
up, we’ll be putting 
irrelevant capability 
on orbit, and that’s not 
where we want to be.”
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stronomers have always sought 

out remote and isolated spots 

from which their precision ob-

servations of the surrounding 

universe can be made. Now, add one more 

far-flung location – the moon.

But there is growing concern within the 

international scientific community regarding 

the need to keep the far side of the moon 

free from human-made radio-frequency 

intrusion. 

The lunar far side always faces away 

from Earth. As a result, it is “radio-quiet,” 

shielded by the moon itself from radio-fre-

quency interference (RFI) crackling through 

space, pumped out by powerful Earth-based 

transmitters. 

For years, placing a radio telescope on 

the moon’s far side has been viewed as the 

Far side: the moon’s use as a 
new astronomical site

The moon’s far side, ripe for 
astronomical development? 

LEONARD DAVID

location of choice to carry out matchless 

studies, such as giving an extraordinary ear to 

listen for signs of extraterrestrial intelligence.

Shielded zone
A newly established Moon Farside Protection 

Permanent Committee of the Paris, France-

based International Academy of Astronau-

tics (IAA) has started to frame the problem 

and possible solutions to guard against RFI 

of the lunar far side, ideal landscape, they 

say, for a future radio telescope or phased 

array detector.

Additionally, the International Telecom-

munication Union, based in Geneva, Switzer-

land, is engaged in defining and protecting 

what they label as the Shielded Zone of the 

moon. However, future moon exploration 

missions, the ITU warns, could spoil this 

pristine radio environment through uncon-

trolled radio emission and even enhance 

the lunar exosphere, the ultra-wispy layer 

of gases that acts as an atmosphere.

With the first radio telescope landing on 

the moon later this year as part of NASA’s 

Commercial Lunar Payload Services program, 

radio astronomy from the Moon begins in 

earnest, said Jack Burns, a space scientist 

at the University of Colorado, Boulder. That 

radio astronomy instrument is called ROLSES, 

he said, a Radio Wave Observations at the 

Lunar Surface of the photoElectron Sheath. 

It will fly on the privately-provided Intuitive 

Machines lander.

“This will be followed by a radio telescope 

on the lunar far side in 2025 and hopefully 

arrays of radio dipole antennas later in the 

decade. So now is the time to begin serious 

international efforts to protect the lunar far 

side as a unique radio-quiet preserve for 

exploration of the early universe,” Burns 

told SpaceNews. JP
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TOP: This illustration depicts a conceptual Lunar Crater Radio Telescope on the far side of Earth’s moon.
BOTTOM: Apollo11 astronauts in 1969 took this image of Daedalus Crater on the moon’s far side. Today, 
scientists are proposing this feature as a radio frequency interference-free site from Earth-made “radio smog.”
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Unique real estate
Claudio Maccone of the Istituto Nazionale di 

Astrofisica in Italy is an astronomer, space 

scientist and mathematician. As chair of 

the new IAA committee, he is a leading 

voice to maintain the moon’s far side as 

unique real estate for scientific activities.

Future space planners, Maccone argues, 

“need to think ahead and preserve the 

precious space resources that still remain 

unpolluted by humankind.” Unfortunately, 

the undeclared but quite real “current, new 

race to the moon” complicates matters 

terribly, he said.

Maccone is pushing to establish a Protected 

Antipode Circle, or PAC, a large piece of lunar 

land about 1,130 miles (1,820 kilometers) 

in diameter that would become the most 

shielded area of the moon’s moon far side. 

He said the United Nations should recog-

nize the PAC as an international protected 

area — a radio-contamination-free zone.  

Furthermore, the center of the moon’s 

far side, specifically Daedalus Crater, is 

being advanced; its high rim would block 

Earth-generated “radio smog” from fouling 

a future radio telescope planted there or 

other astronomical gear.

Blinder and blinder
Meanwhile, new ideas about taking advan-

tage of the lunar far side’s special qualities 

have come to the forefront. For example, 

the NASA Innovative Advanced Concepts 

(NIAC) program has awarded study money 

for a Lunar Crater Radio Telescope. This 

proposal centers on using crater wall-climb-

ing robots to deploy wire mesh to form a 

large parabolic reflector.

Another moon-situated NIAC-supported 

proposal is FarView – a radio observatory 

fabricated on the moon. This concept 

would utilize roughly 100,000 networked 

dipole antennas spread across hundreds 

of miles of lunar terrain. FarView science 

would support a detailed investigation of 

the unexplored “Cosmic Dark Ages,” the 

conditions and processes under which 

the first stars, galaxies, and accreting black 

holes formed.

“The far side of the moon is a unique 

place for us in the whole universe,” said 

Maccone. “It is close to the Earth, but 

protected from the radio emissions that 

we ourselves are creating in an ever-in-

creasing amount, and that is making our 

radio telescopes blinder and blinder.”  SN

“The far side of the 
moon is a unique 
place for us in the 
whole universe. It is 
close to the Earth, but 
protected from the 
radio emissions that we 
ourselves are creating 
in an ever-increasing 
amount, and that 
is making our radio 
telescopes blinder and 
blinder.”

— Claudio Maccone, an astronomer with 

Istituto Nazionale di Astrofisica in Italy



14 | SPACENEWS

SHOW DAILY  

ith the fracturing of America’s 

longtime civil space partner-

ship with Russia over the war 

in Ukraine, commercial space 

companies are adjusting to this new reality, 

as OneWeb recently experienced first-hand 

at the Baikonur Cosmodrome in Kazakhstan.

During this period of uncertainty, the space 

sector should surely abide by the same be-

haviors as all industries by pulling back from 

Russian economic participation until events 

allow for normalization. However, even before 

invading Ukraine, Russia’s commitment to 

the good of the order was questionable. NASA 

recently noted there are approximately 25,000 

objects tracked on-orbit, of which 6,100 have 

a perigee below 600 kilometers, which puts 

them at risk of debris generating collisions 

with the majority of all operating satellites and 

human spacecraft. Disturbingly, debris from 

a November 2021 Russian weapons test has 

created what Dan Oltrogge of COMSPOC calls 

“conjunction squalls,” which further threaten 

these systems rotating in the same altitude 

bands and occasional orbital plane.  

In light of Russia’s reckless behavior, which 

even endangered its cosmonauts aboard the 

International Space Station, the U.S. and Eu-

ropean roles in space governance become 

more imperative. Rocket Lab CEO Peter Beck 

often remarks, there is a need to ensure the 

democratization of space and allow all partic-

ipants, big and small, to have equal access to 

orbit. Thus, stewardship of the domain is no 

longer a future responsibility but an urgent 

one, especially concerning pollution and 

potential overuse of low-Earth orbit (LEO). 

Unfortunately, at present, only three percent 

of conjunction alerts involve active on active 

systems, and 67 percent are among inactive or 

uncontrolled satellites or fragments. Logically, 

the frequency of impact between these derelict 

objects increases with each successive collision, 

thereby creating more debris.  

While future LEO environmental remediation 

will surely occur as technology enables prac-

tical solutions, the immediate task is decon-

fliction. For that to occur, improved tracking 

and conjunction screening are key. Beyond 

warning, the complete end-to-end spatial 

mitigation process will require establishing 

robust information-sharing procedures that 

function at the speed of machines. Efforts are 

proceeding in the right direction, albeit at the 

pace of government rather than innovation. Not 

surprisingly, implementation of the 2018 Space 

Policy Directive 3 (SPD-3), which directed the 

transition of the monitoring and alert function 

from SPACECOM’s 18th Space Control Squad-

ron to the National Oceanic and Atmospheric 

Administration (NOAA), has proceeded slowly 

due to the development of a government-built 

pilot program in place of relying upon com-

mercially available data services. 

Importantly, within the National Space 

Council (NSpC), the political will exists to back 

this critical move. Chirag Parikh, who leads the 

NSpC staff, continues the path set forth by his 

predecessor, Scott Pace, in seeking to shift this 

critical function from a military to a civilian 

role better aligned to support the growth of the 

commercial space sector. However, progress has 

been sluggish in large part because Congress 

stepped in to require a pre-decisional study by 

the National Academy of Public Administration 

(NAPA). The final report fully endorsed SPD-3 and 

the Department of Commerce’s role, although 

Congress authorized only $10 million in FY2021 

to examine options for an open architecture 

data repository (OADR). While the funding 

was inadequate to the tasking, Congress well 

understood these capabilities already reside in 

the private sector, where companies provide 

Space Situational Awareness (SSA) services to 

space operators.  

Critically, this notional OADR capability is 

envisioned to expand far beyond the SPACE-

COM catalog and include orbital data from 

all U.S. operators in addition to international 

commercial and governmental entities. While 

the OADR is only one of many potential tools 

to mitigate calamitous collisions in low-Earth 

orbit, it will allow for future development of 

rules of conduct for active operators.  

No different from all industrial sectors, a 

mature space economy will depend on predict-

ability and transparency. A robust, accessible 

tracking database is one small but essential 

step in that direction. Rather than delay further, 

federal agencies can leverage commercially 

available services far beyond the baseline capa-

bilities currently envisioned for the OADR. Such 

a move to lead the world in space situational 

awareness would advance U.S. economic and 

national security interests as the space sector 

grows during these uncertain times. SN

CHRISTIAN ZUR AND SCOTT KORDELLA ARE 

FOUNDING MEMBERS OF THE NEWLY FORMED 

COMMERCIAL SPACE INITIATIVE (CSI), A 

NON-PROFIT ORGANIZATION DEDICATED TO 

PREDICTABLE AND SUSTAINABLE USES OF OUTER 

SPACE.  

Russian aggression underscores 
need for greater US space leadership

W Even before invading Ukraine, Russia’s 
commitment to the good of the order was 
questionable. Debris from a November 2021 
Russian weapons test has created “conjunction 
squalls” that threaten majority of operating 
satellites and all human spacecraft.

COMMENTARY | By Christian Zur and Scott Kordella
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n the largest commercial launch 

deal ever, Amazon is purchasing up 

to 83 launches from Arianespace, 

Blue Origin and United Launch 

Alliance to deploy most of its 3,236-satellite 

Project Kuiper broadband megaconstellation, 

contracts worth several billion dollars.

Amazon announced April 5 the agreements 

to launch an unspecified number of satellites 

on Ariane 6, New Glenn and Vulcan Centaur 

rockets over five years. The launches are in 

addition to nine Atlas 5 launches it purchased 

from ULA a year ago. Amazon did not disclose 

financial terms but said it is spending billions 

of dollars on these contracts as part of the con-

stellation’s $10 billion overall cost.

“Securing launch capacity from multiple 

providers has been a key part of our strategy 

from day one,” Rajeev Badyal, vice president of 

technology for Project Kuiper at Amazon, said 

in a statement. “This approach reduces risk 

associated with launch vehicle stand-downs 

and supports competitive long-term pricing 

for Amazon.”

Amazon is buying 38 Vulcan launches 

from ULA. The agreement includes additional 

investments in launch infrastructure to support 

a higher flight rate, such as a dedicated launch 

platform for Vulcan launches of Kuiper satellites. 

ULA will make its own investments to support 

processing two launch vehicles in parallel.

The Arianespace deal includes 18 Ariane 6 

launches, a contract that Stéphane Israël, chief 

executive of Arianespace, described in a state-

ment as the largest contract in his company’s 

history. Blue Origin is selling 12 New Glenn 

launches with an option for 15 more.

Amazon declined to provide details about 

the launch agreements, including the number 

of satellites each vehicle will carry. Beyond 

Gravity, formerly known as RUAG Space, will 

build satellite dispensers for the Kuiper satellites 

at a new facility in Sweden.

The launches will take place over five 

years, but Amazon declined to state when the 

launches would begin. None of the three ve-

hicles are currently in service, although both 

Ariane 6 and Vulcan are scheduled to make 

their first launches this year. Blue Origin has 

not announced a revised date for the inaugural 

New Glenn launch but noted at the Satellite 

2022 conference in March that it would not 

take place this year.

Amazon needs many launches quickly to 

meet requirements of its Federal Communi-

cations Commission license awarded in July 

2020. That license requires Amazon to have 

half its satellites in orbit by July 2026 and the 

complete constellation in orbit three years 

later. A spokesperson representing Amazon 

told SpaceNews that the contracts keep the 

company “on track to meet deadlines set forth 

in the FCC license.”

Amazon has yet to launch any Kuiper sat-

ellites. Two prototype satellites are scheduled 

to launch later this year on ABL Space Systems’ 

RS1 small launch vehicle, which also has yet to 

make its first flight.

“These launch agreements reflect our in-

credible commitment and belief in Project 

Kuiper, and we’re proud to be working with 

such an impressive lineup of partners to deliver 

on our mission,” said Dave Limp, senior vice 

president for Amazon Devices and Services, 

in a statement. SN  
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Amazon’s 83-launch deal includes 18 Ariane 6 launches,  12 to 27 New Glenn  launches and 38 United Launch 
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Amazon signs multibillion-dollar 
Project Kuiper launch contracts
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atellite propulsion startup Bench-

mark Space Systems announced 

plans April 5 to triple production 

capacity to meet growing demand 

for its Starling and Halcyon propulsion systems.

Over the next 18 months, Burlington, Ver-

mont-based Benchmark plans to produce more 

than 150 propulsion systems for government 

and commercial satellites destined for low Earth, 

geostationary and cislunar orbit.

The whole industry has seen a transition 

from the early stage of constellations, where 

customers were building one or two of these 

satellites, to customers “now scaling up to build 

10, 50 or 100,” Benchmark CEO Ryan McDevitt 

told SpaceNews. “We’re building out to support 

those customers.”

Last year, Benchmark demonstrated the 

performance of its Halcyon thruster on an un-

disclosed government satellite mission.

“It proved that the core concept, the basic 

idea, works,” McDevitt said. “Getting the flight 
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Benchmark to triple production 
capacity to meet demand

DEBRA WERNER

heritage and being able to talk to people, when 

we’re under [a nondisclosure agreement] about 

the performance characteristics” led to additional 

contract awards.

Benchmark is preparing to open an office 

in the United Kingdom, where the company 

recently signed its first contract.

“We’ve seen great alignment with the com-

panies there,” McDevitt said. “They’re interested 

in space sustainability, thinking about space 

as a natural resource and the use of green 

propulsion.”

Since proving Halycon in orbit, much of 

Benchmark’s attention has focused on devel-

opment of a variant, the Halcyon Avant green 

bipropellant propulsion system.

Halycon Avant is scheduled to fly for the 

first time on a Spaceflight Sherpa-LTC orbital 

transfer vehicle scheduled to launch later this 

year on a SpaceX Falcon 9 rocket.

Seven undisclosed government and com-

mercial customers are scheduled to launch 

missions, which will often include multiple 

spacecraft, with Benchmark thrusters in 2022. 

Another 12 to 15 missions with Benchmark pro-

pulsion systems are slated for launch in 2023.

After initially identifying problems with 

the thrusters on the Sherpa-LTC, Benchmark 

worked closely with engineers from SpaceX 

and Sherpa manufacturer Spaceflight “to 

perform technical diligence to ensure future 

mission success,” McDevitt said. “We remain 

fully aligned with Spaceflight and SpaceX and 

are fast approaching the debut mission of the 

Sherpa-LTC orbital transfer vehicle powered 

by a Benchmark Halcyon Avant propulsion 

system a bit later this year, with other mis-

sions with Spaceflight and SpaceX to follow.”

Benchmark was founded in 2017 with two 

employees. By the end of 2021, the company 

had a 35-person staff. Benchmark now em-

ploys 50 people, is on track to hire 20 more 

by the end of the year and employ 120 people 

by mid-2023.  SN

S Benchmark CEO Ryan McDevitt stands near 
fueling equipment at the company’s Burlington, 
Vermont, manufacturing plant. 
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ockheed Martin on April 4 released 

the technical specifications of a 

docking adapter that manufac-

turers could use to make satellites 

interoperable and easier to update on orbit with 

new technology.

The technical data for the Mission Aug-

mentation Port (MAP) can be used by designers 

to develop their own docking adapters, said 

Lockheed Martin.

The company used the MAP standard to 

design a docking device called Augmentation 

System Port Interface (ASPIN).

“With this technology, we’re able to upgrade 

operational spacecraft at the speed of technol-

ogy,” said Paul Pelley, senior director of advanced 

programs at Lockheed Martin Space. 

“Just like USB was designed to standardize 

computer connections, these documents are 

designed to standardize how spacecraft connect 

to each other on orbit,” he said. 

On-orbit satellite servicing usually is asso-

ciated with refueling. That is just one aspect of 

life extension, Pelley said. There is also a need to 
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Lockheed releases open-source 
satellite interface for on-orbit docking

SANDRA ERWIN

keep satellites technologically up to date, espe-

cially large geosynchronous spacecraft that stay 

in service for decades. A standard docking port 

interface could facilitate the insertion of new 

processors, data storage devices or sensors, and 

some satellite components could be replaced 

with new hardware.

“What Lockheed Martin is envisioning goes 

beyond ‘filling up the tank’ to extend mission 

life,” he said.

Eric Brown, senior director of military space 

mission strategy at Lockheed Martin, said the 

company has tested the ASPIN adapter in 

simulations and plans to fly it to space to get it 

qualified. “We have multiple partners, both com-

mercial and government, that are interested in 

taking that next step,” Brown told SpaceNews. 

He said Lockheed Martin decided to develop 

the docking interface standard and release it to 

fill a need in the industry. 

Many satellites in operation today have 20- or 

30-year old technology, and there is no means 

to update them in orbit, he said. One answer to 

that problem is to go to cheaper, smaller satellites 

that are more disposable and launched more 

frequently. But that solution doesn’t work for 

everybody, Brown said. 

Some missions require large satellites that 

cost hundreds of millions of dollars, “and we 

still have to solve that technology refresh; these 

satellites are not disposable,” he said. 

The vision that led to the MAP standard is 

that it could help create an aftermarket space 

industry that doesn’t exist today because satel-

lites are not serviceable like airplanes, he said. 

In aerospace and defense, the aftermarket has 

created huge opportunities for a whole eco-

system of companies.

“Space has suffered from not really having 

an actionable aftermarket. And so by intro-

ducing the idea of satellite augmentation and 

enhancements, we can also bring in the main-

tenance, repair and overhaul type of ecosystem 

that the air domain has enjoyed for years and 

years and has introduced a lot of companies 

into aerospace and defense.”

A space aftermarket “could be beneficial 

for Lockheed Martin but also beneficial for a 

variety of new companies that maybe aren’t in 

a position to build the next generation of GPS 

but may be able to go and fly sensors that can 

augment a GPS vehicle.”  SN

L

Artist rendering of Lockheed Martin’s 
on-orbit docking station for servicing 
satellites.
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n experiment scheduled to launch 

this fall on Virgin Orbit’s Laun-

cherOne rocket will try to show 

a faster and cheaper way to test 

technologies in orbit. 

Called Slingshot 1, the small satellite built by 

Aerospace Corp. on a bus from Blue Canyon 

Technologies, is about the size of a toaster and 

will carry 19 different payloads to low Earth orbit. 

A key technology Aerospace wants to demon-

strate is an interface box that up to 20 payloads 

can plug into. Program manager Hannah Weiher 

said this interface could significantly simplify 

integrating payloads and allow space compa-

nies and government agencies to put together 

technology demonstrations relatively quickly.

“What we’re looking at is to basically stream-

line satellite development in less time for less 

cost through modularity,” she told SpaceNews. 

The payload interface in Slingshot 1 was 

designed to be a “simple plug and play interface 

for payloads to communicate with the bus and 

other payloads regardless of the bus design, 

said Weiher.

If the experiment performs well in orbit, the 

interface could be mass produced for use by 

industry and government, she said. 

The space industry, for years, has pushed 

for standards. Still, satellites continue to be built 

using customized interfaces, Weiher said, and it 

can be difficult to accommodate many payloads, 

each with unique requirements.

“There hasn’t been a standard interface 

that has gained widespread adoption” so the 

Slingshot experiment is an attempt to prove 

the value of having a single interface, Weiher 

said. If more companies embraced a standard 

interface, payloads could be developed so they 

can fly on just about any satellite.

Most of the 19 payloads on Slingshot 1 

were funded by Aerospace, and a few are from 

customers, said Weiher. The payloads include 

artificial intelligence and machine learning 

demonstrations, a GPS transponder for space 

traffic management, IoT, laser communica-

tions, onboard malware detection,  onboard 

ethernet, a camera module and a hydrogen 

peroxide thruster. 

Slingshot 1 experiment takes aim 
at smallsat standardization

SANDRA ERWIN

A
The payload interface, named Handle, 

has been in development for two years and 

now needs to be proven on orbit, she said. 

“Our research has shown that the electrical 

interfaces in Handle’s design are compatible 

with many currently available small satellites 

on the market today,” Weiher said. “Handle 

regulates the host satellite’s power and dis-

tributes it to payloads, and it creates a local 

Ethernet network with a bridge to the host 

satellite’s communication protocol.”

“It would be quite dramatic how much 

satellite production would change when 

you have a standard interface,” Weiher said. 

Slingshot 1 is manifested on Virgin Orbit’s 

STP-S28 mission, a Defense Department 

Space Test Program mission awarded to 

Virgin Orbit in 2020. STP-S28, currently 

projected to launch in September, also will 

fly a number of U.S. Space Force technology 

demonstrations.  SN

Engineers assemble payloads on Slingshot 1, an 
experiment testing modular and autonomous 
spacecraft technologies. 

SHOW DAILY 
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arpspace, a Japanese space 

startup developing an intersatel-

lite laser communications system, 

is establishing a U.S. presence to 

partner with American companies and com-

pete for government and military contracts. 

“Warpspace USA Inc. was recently incor-

porated in Delaware,” chief strategy officer 

Hirokazu Mori told SpaceNews. 

The company is developing an optical in-

ter-satellite data relay service called WarpHub 

InterSat aimed at Earth observation satellite 

operators that need to quickly move large 

volumes of data from space to the ground. 

Warpspace also is pitching the technology 

to the U.S. Defense Department’s Space Devel-

opment Agency. SDA is building a so-called 

Transport Layer constellation of hundreds 

of data-relay satellites to support military 

communications. 

Founded in 2016, Warpspace currently 

operates one test cubesat in low Earth orbit. In 

2024, it plans to start deploying a constellation 

of three satellites in medium Earth orbit that 

would receive  and pass data from custom-

ers’ satellites in low Earth orbit using optical 

communications. The MEO satellites would 

send the data to ground stations initially using 

radio-frequency links and eventually moving 

to optical links when the space-to-ground laser 

communications technology matures, said Mori.

All three satellites should be in orbit by 2025, 

he said. Once the constellation is operational, 

the company will start offering data transport 

as a service.

As the number of satellites operating in 

low Earth orbit keeps growing, he said, “the 

demand for higher data sampling and down-

link has been also increasing. However, the 

conventional communication infrastructure 

is not sufficient to meet demand,” he said. The 

concept behind the WarpHub InterSat service 

is to allow LEO satellites to “constantly com-

municate with ground stations with a high-

speed optical link in near real-time.”

Warpspace USA will start to get up and 
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Japanese satellite laser-comm startup 
Warpspace draws bead on US market

SANDRA ERWIN

running this summer. “We look forward to 

strengthening our cooperation with U.S. 

companies and agencies. One of the main 

purposes to open up a branch in Washing-

ton, D.C., is to begin building a relationship 

with the U.S. government. We are particularly 

interested in the work that the Space Devel-

opment Agency is doing on Tranche 1 of the 

Transport Layer.”

The company in September closed a Series 

A funding round, raising approximately $10 

million. Mori said Warpspace is looking to 

close a Series B funding round this summer.

Mori noted that optical communications 

for space have been successfully deployed by 

national space agencies, but cost and techni-

cal maturity have prevented their widespread 

adoption. As the industry transitions to higher 

production rates and the technology is proven, 

he said, laser communications in space will 

become increasingly the norm. 

Warpspace in January announced it was 

selected by Japan’s space agency JAXA to 

conduct a study on the use of optical commu-

nications for lunar exploration activities, work 

that would support NASA’s Artemis program 

to return humans to the moon. 

“Through the realization and expansion 

of the optical inter-satellite communication 

networks, we will contribute to the expansion 

of safe and peaceful utilization of outer space 

through public-private, and international 

cooperation,” said Warpspace CEO Satoru 

Tsunemachi.  SN

W

With one test satellite in orbit, Warpspace plans to start deploying in 2024 a constellation of three satelliets 
in medium Earth orbit to relay data from customers’ satellites using optical communications. 
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ewlett Packard Enterprise, Micro-

soft and NASA will share details 

at the 37th Space Symposium 

on 24 research experiments 

completed to date on the International Space 

Station’s HPE Spaceborne Computer-2, 

including analysis of astronaut gloves that 

relies on artificial intelligence.

Since the Spaceborne Computer-2 was 

installed in ISS in May 2021, HPE has been 

working with Microsoft and NASA to demon-

strate a variety of applications. Experiments 

conducted to date have focused on astro-

naut healthcare, image processing, natural 

disasters, 3D printing and 5G communications.

The astronaut glove experiment relies 

on artificial intelligence to analyze photos 

and videos of the gloves astronauts wear 

when repairing equipment and installing 

instruments outside ISS. NASA and Micro-

soft developed a glove-analyzer AI model 

that looks for signs of glove damage. When 

damage is detected, an annotated image is 

sent automatically to Earth for further review.

“By introducing edge computing and 

AI capabilities to the International Space 

Station with Spaceborne Computer-2, we 

have helped foster a growing, collaborative 

research community that shares a common 

goal to make scientific and engineering 

Spaceborne Computer-2 
completes 24 experiments 
on space station

Hewlett Packard Enterprise’s Spaceborne Computer-2, sent to the International Space Station in February 
2021, is linked to Microsoft’s Azure cloud through NASA and HPE ground stations.

DEBRA WERNER

H

breakthroughs that benefit humankind, in 

space and here on Earth,” Mark Fernandez, 

HPE Spaceborne Computer-2 principal in-

vestigator, said in a statement.

Edge processing will become increasingly 

important for human space exploration 

because astronauts traveling to the moon, 

Mars and other deep space destinations will 

experience communications delays. If used 

wisely, AI, cloud computing and space-based 

edge processors could eliminate the need for 

astronauts to constantly send information 

to the ground for processing and analysis.

Another widely discussed experiment 

looks for mutations in astronaut DNA. Prior 

to the Spaceborne Computer-2, sending a 1.8 

gigabit raw DNA sequence took more than 

12 hours to deliver the data to researchers 

on the ground for processing. Now, the data 

can be processed on the space station in six 

minutes, compressed and sent to Earth in 

two seconds, according to an HPE April 4 

news release.

The Spaceborne Computer-2 also is be-

ing used to test automatic interpretation 

of satellite imagery. NASA Jet Propulsion 

Laboratory researchers use a type of arti-

ficial intelligence called deep learning to 

automatically interpret data captured in 

orbit of land and structures after disasters 

like floods and hurricanes.

Another experiment by the Cornell Uni-

versity Fracture Group tested modeling 

software that simulates 3D printing of metal 

parts and predicts failure or deformation 

that could result. Tests on the Spaceborne 

Computer-2 validated the software.

Mobile network operator Cumucore tested 

various features of its 5G core network on 

Spaceborne Computer-2. The experiment 

indicated that installing 5G equipment on 

some satellites and spacecraft could enhance 

space-based communications.

The Spaceborne Computer-2, which HPE 

sent to orbit in February 2021 in a Northrop 

Grumman Cygnus capsule in collaboration 

with the ISS National Laboratory, is expected 

to remain on ISS for approximately two 

more years.  SN

Hewlett Packard Enterprise’s Spaceborne 
Computer-2, sent to the International Space 
Station in February 2021, is linked to Microsoft’s 
Azure cloud through NASA and HPE ground 
stations.



Compared to life on Earth—cumber-
some, chaotic, combative—life in 
space seems remarkably quiet and 

calm. Peaceful, even, if not for the over-
whelmingness of its reach.

But past is not necessarily prologue. 
Just because space has always been a 
still and neutral void does not mean that it 
will always be so. In fact, current trends in 
technology, science and geopolitics suggest 
that space is on the verge of inevitable 
transformation. What once was a bastion of 
international cooperation and exploration 
might soon become a hotbed of conflict and 
discord.

If that happens, the United States must 
be ready to defend its interests in space, and 
the integrity of the space landscape at large, 
says Kristin Robertson, president of Space & 
C2 Systems at Raytheon Intelligence & Space. 
In advance of the 37th Space Symposium 
in Colorado Springs, Colo., she shared her 
expectations for the event, her passion for the 
industry, and her commitment to space-based 
innovation and defense.

What are you most looking forward to at Space 
Symposium?
I am very much looking forward to seeing 
our partners in industry and to talking with 
our customers. Given all that’s going on in 
the world right now, and the rapidly changing 
landscape that’s unfolding in front of us in 
space, it’s so important for me to get their 
perspectives. Because recent events and 
conversations have made it clear: Space is 
where the fight is going. It’s a congested, 
contested environment, and we as an industry 
have got to be prepared to protect it in order to 
outpace the threats of tomorrow.

For more than two years, virtual connections 
have been the norm. Given the dynamic nature 
of space, how important is it to be able to 
connect in person?
I’ll say it in three words: speed of relevance. 
When you can connect face-to-face, you can 
collaborate in multidimensional ways, and you 
can do it fast. And that’s what we need in order 
to stay ahead of the threat and to protect our 
freedom and economic prosperity.

Innovation in space is essential. Where do you 
see the biggest opportunities?
One place where I see a lot of innovation within 
our business is taking existing technologies 
(instruments and systems) that we’ve perfected 
over time and using them in different ways for 
different missions. For example, we’re giving our 
customers more resilient, redundant, layered 
sensing architectures in space by leveraging 
core space-based sensing products that have 
a robust pedigree. They are mature, proven and 
low risk. And we continue to develop different 
applications for those sensors. For example, we 
can use these “affordable and ready” systems to 
track ballistic and hypersonic threats—and can 
observe, classify, and track all types, azimuths 
and trajectories anywhere around the globe. Now, 
that’s affordable innovation!

Another area of innovation that I’m 
excited about is digital engineering—how we 
design, build, field and sustain solutions using 
digital techniques. The changes there aren’t 
evolutionary; they’re revolutionary. By investing 
in digital processes, tools and techniques, we 
can iterate rapidly, experiment on the fly and 
field solutions in environments that can support 
multiple systems across multiple domains in 
order to share and exploit data in ways that 
have never been done before.

A great example is our work building the 
ground test and flight operations systems on 
the James Webb Space Telescope. Not only 
can you build something that will fly millions of 
miles away, but with digital engineering you can 
simulate it—you can test it before you fly it to 
make sure you get it right. 

In fall 2021, Raytheon Intelligence & Space 
acquired SEAKR Engineering and Blue 
Canyon Technologies—both Colorado-based 
companies. Does Raytheon have a deliberate 
focus on space in Colorado?
Let’s start by asking, “Why is the Space 
Symposium in Colorado?” It’s a lovely place, 
but also: It’s a place for space. And I don’t say 
that lightly. The aerospace industry is one 
of the largest employers in the state, and it’s 
continuing to grow.

Our investments in Blue Canyon 
Technologies and SEAKR are part of our 
move to vertically integrate end-to-end space 

solutions for our customers—from sensors 
and instruments on buses to processing 
at the edge of space. We’re looking at that 
across the board in Colorado because there’s 
a recipe for success here from an industry 
perspective, from a talent perspective and 
from a capacity perspective.

You’re relatively new to Raytheon Intelligence 
& Space, having joined the organization in 
January 2022. What should people know 
about you? 
Although I’m a newcomer to the space 
side of the house, I’ve had more than 28 
years of experience in aerospace. I’ve had 
the opportunity to be at the front end of 
bringing new capabilities and technologies 
to our customers. I’ve been a chief engineer 
for very large-scale businesses at Boeing, 
touching every part of the business, but 
I’ve also been a business leader in charge 
of multiple portfolios, including the V-22, 
which was a transformational product in and 
of itself, and the T-7, which has a digitized 
production line that takes only 30 minutes 
to splice an aircraft. And most recently, I led 
Boeing’s autonomous systems. So, it just 
made sense for me to pursue the space side 
of the business.

On a very personal note, however, I’d 
like to say that the decision to join Raytheon 
Intelligence & Space goes back to my roots as 
a little girl. I grew up in the days of Star Wars 
and Star Trek. And my dad was also in the 
industry. So I was always interested in space, 
and I’m proud to be part of it. I can’t emphasize 
that enough. At Raytheon Intelligence & Space, 
we understand how critical space is to our 
economy, to freedom, to national security and, 
frankly, to our existence on Earth. We’re going 
to continue to connect, inspire and deliver on 
some of the most important work around the 
globe, and I’m excited and blessed to be a part 
of this mission.

Kristin Robertson of Raytheon Intelligence & Space explains why 
space is critical to life on Earth—and how innovation by industry will 
help protect it. 

SAFEGUARDING SPACE

Kristin Robertson, president of Space & C2 
Systems at Raytheon Intelligence & Space. 

sponsored post
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iring challenges in the space 

industry will lead to more acqui-

sitions as way for companies to 

access talent and expand their 

workforces, investors said during an April 4 

space finance session at the 37th Space Sym-

posium here.

Acquiring companies is a “quick shortcut” 

for filling job openings that risk slowing down 

projects across the industry, said Jon Luscza-

koski, an executive at AE Industrial Partners. 

“Especially if you’re focused on the classified 

space or want to get into the classified space,” 

Lusczakoski said.

The time it takes to get an individual secu-

rity clearance is “getting longer and longer,” 

according to Lusczakoski. This makes small 

companies with classified-level engineers “a 

hot commodity to a company that’s trying to 

break into that [market], and can’t afford a two-

year timeline to get their team up to that” level.

Wells Fargo investment banker Paul Croci 

said smaller companies that win big contracts 

“often don’t have the people to scale fast enough” 

to deliver on time. Workforce shortages could 

push the small companies to partner with a larger 

contractor or be acquired by a bigger company 

with more resources.

Consolidation on the way
AE Industrial Partners created space technology 

company Redwire in June 2020 by combining 

two space technology companies it had ac-

quired. After absorbing more space firms into 

Redwire through acquisitions, the private equity 

firm took the group public in September 2021 

by merging with a special purpose acquisition 

company (SPAC).

The industry is only in the “early innings” 

of a consolidation wave, according to Lus-

czakoski. He said there are a lot of mid-tier 

companies that “flatline” after reaching $10-

20 million revenue. “They’ve kind of lost their 

innovation, because now the founder or up-

per management is worried about next year’s 

taxes, the HR handbook, making sure monthly 

financials are closing out [and] getting payroll 

for this week,” he said. 

Lusczakoski expects more companies like 

Redwire and fellow consolidator Voyager Space 

to “pop up over the next couple of years” to 

snap up these companies, enabling them to 

pool administrative tasks to reduce overhead.

More institutional financing will also be 

available as the space industry’s operational 

costs become more palatable for these inves-

tors, said Patrick Judge, managing director of 

Camber Road Partners, a provider of non-di-

lutive financing. “I think you’ll see more cap-

ital allocation to space within general funds,” 

Judge said, and also “more specifically targeted 

funds for space.”

He said that operational costs are falling 

partly due to a flood in early-stage investments.

Ronald Lau, senior vice president of corpo-

rate development and capital programs at state 

development agency Space Florida, estimated 

that 328 space companies received $17 billion 

in venture funding combined in 2021.

Venture capitalists, however, have more 

appetite for risk than investment banks, private 

equity firms and other large institutional sources 

of capital with more conservative investment 

criteria. “Top of that list is revenue,” Croci said, 

and second is cashflow.

“Investors that are serious public investors 

are really going to struggle if you don’t have 

revenue and EBITDA [earnings before interest, 

taxes, depreciation, and amortization],” he said.

“The next best thing after that is contracts. 

If you don’t have revenue, or EBITDA, you’ve 

got to have contracts, and ideally hundreds of 

millions if not billions coming from … high-

ly-rated customers.”

Beyond those, institutional investors will 

also be looking for a team with a broad range 

of expertise, including employees that have 

worked at maturer companies, or involved 

in transitioning a startup to a going concern.

“And then technology,” he added, which 

“can’t be an idea on a napkin” and ideally needs 

an operational prototype with the intellectual 

property that backs it up, and a clear regulatory 

path toward certification.

“If you fall down in any one of those areas 

… it’s not necessarily catastrophic,” he said, “but 

certainly those are the things that the crossover 

investors and the public institutions are going 

to want to see before they’ll put large blocks of 

capital to work.”  SN

Space investors predict acquisition  
wave to combat hiring challenges

Monday’s agenda included a Space Finance track with a full-day of panel discussions and networking events 
at the nearby Cheyenne Mountain Resort.

JASON RAINBOW

H
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outh Korea is boosting its space 

spending this year by 19% over 2021 

levels as it seeks to bounce back 

from October’s failed attempt to 

prove it can put up a satellite without Russian 

rocket hardware. 

The $619 million that South Korea will invest 

in national space programs in 2022 is 15% more 

than the amount the government originally 

proposed.

The double-digit difference between the final 

budget and what was initially sought is rare, in-

dicating the growth opportunity South Korea’s 

government sees for its domestic space industry, 

according to An Hyoung-joon, a research fellow 

at Science and Technology Policy Institute, a 

state-funded think tank based in Sejong.

South Korea’s Ministry of Science and Infor-

mation and Communication Technology an-

nounced the nation’s 2022 space budget in late 

February, calling it the “first time in the nation’s 

space development history that projects regard-

ing rocket, satellite and space exploration are 

included in a yearly to-do list at the same time.”

“It’s an important year [for South Korea] be-

cause there are a series of much-anticipated 

space development missions that are set to take 

place,” Vice Science Minister Yong Hong-taek 

said, citing the second launch of South Ko-

rea’s fully domestic KSLV-2 rocket plus foreign 

launches of two South Korean-built satellites 

and the nation’s first lunar orbiter. 

Nearly 29 percent of the budget, $175.8 million, 

will be used for launch vehicle development. 

KSLV-2, the larger successor to the two-stage 

KSLV-1 rocket that relied on a Russian RD-191 

engine for liftoff, is scheduled to make its second 

flight in June. In its October debut, the three-

stage KSLV-2 reached its intended altitude but 

failed to put its dummy payload into orbit when 

its liquid-fueled upper stage shut down early.

The budget also funds work on a high-per-

formance liquid-fueled engine for KSLV-2’s 

eventual successor and an effort to help develop 

second-stage engines for commercial smallsat 

launchers that would use KSLV-2’s KRE-075 

first-stage engine.

South Korea’s Agency for Defense Develop-

ment is working on solid-fuel rockets for future 

military surveillance satellite launches under 

an initiative sparked last year by the U.S. lifting 

decades-long restrictions on South Korean 

missile development.

The lion’s share of the 2022 space budget, or 

$276.4 million, is set aside for satellite projects, 

among them the CAS500-2 and KOMPSAT-6 

Earth-observation satellites set to launch on 

separate Russian Soyuz rockets this year. These 

launches, however, are uncertain because of 

international sanctions imposed on Russian 

for invading Ukraine.  

South Korea’s satellite budget also be used 

to fund the development of KOMPSAT-7, 

design the architecture of at least six remote 

sensing or communications satellites, and 

open a new satellite operations center. 

Some $70 million is budgeted for work on 

the Korean Positioning System, a constella-

tion of eight navigation satellites South Ko-

rea aims to deploy between 2027 and 2034. 

Satellite production is expected to begin in 

2024 after completing work this year on core 

navigation technology. 

South Korea’s 2022space budget sets aside 

$25 million for exploration, including the 

launch of the Korea Pathfinder Lunar Orbiter 

(KPLO). NASA provided a high-resolution 

camera nicknamed ShadowCam that will be 

used to search the permanently shadowed 

regions near the moon’s poles for water. 

KPLO is slated to launch in August aboard a 

SpaceX Falcon 9 rocket.  SN

S. Korea’s double-digit 
space budget boost

PARK SI-SOO

S

South Korea’s KPLO lunar orbiter, shown  
being lifted off the floor by its mounting ring,  
is slated to launch in August on a SpaceX 
Falcon 9 rocket.
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he benefits of in-space servicing, 

assembly, and manufactur-

ing (ISAM) have long 

been championed. 

From satellite refueling, to 

recycling of orbital debris, to 

increasing capability delivered on order through 

robotic manufacturing and assembly in space, 

ISAM will transform space architectures and 

provide strategic and commercial advantages 

to those who lead in its development and im-

plementation. Combined with the U.S.’s success 

in dramatically reducing the cost of launch, 

ISAM has the potential to expand American 

civil, national security, and commercial lead-

ership in space. Because of first-of-their-kind 

investments and accomplishments in the last 

decade, America is poised to realize the critical 

benefits of ISAM.

Specifically, we are at an inflection point 

wherein satellites and spacecraft are combining 

with robotics and in-space manufacturing to 

create a completely new paradigm. The future 

of space will be driven by in-space servicing, 

assembly, and manufacturing. The countries 

and companies that master ISAM and lever-

age its benefits will dominate the space arena 

for decades to come. For all of these reasons, I 

applaud the National Space Council, the White 

House Office of Science and Technology Pol-

icy, and numerous others in government who 

supported and contributed to our new national 

ISAM strategy. This document demonstrates 

that the White House has a sophisticated un-

derstanding of space strategy and is focused 

on what the nation needs to do now to be 

successful in the future. 

Renewed focus spurred by innovation
The maturation of ISAM capabilities has been 

underscored by significant technical mile-

stones in the last several years including: 

ongoing trailblazing in-space manufac-

turing by Redwire aboard the ISS; the forth-

coming Redwire- led, NASA STMD-sponsored 

demonstration of in-space manufacturing and 

assembly of a satellite via the Archinaut One 

mission; satellite servicing missions MEV-1 

and MEV-2 led by Northrop Grumman; and 

Astroscale’s ELSA-d mission which demon-

strated the successful capture of orbital debris. 

These ISAM capability proof points indicate 

that now is the right moment for operational 

infusion. Thus, utilization of ISAM capabilities 

should be embraced by government agencies 

as the nation’s exploration and national security 

programs seek more cost-effective, adaptive, 

reconfigurable, and resilient space architectures. 

NASA, through public-private partner-

ships funded by STMD, DARPA, via its Ro-

botic Servicing of Geosynchronous Satellites 

program, and more recently the U.S. Space 

Force through its Orbital Prime initiative, 

have been early supporters of emerging ISAM 

capabilities. These projects drastically reduce 

technical risk and pave the way for even more 

advanced capabilities to be deployed in space. 

Such early investments have translated into 

commercially developed, spaceflight-ready 

solutions that are now able to deliver valu-

able ROI during a time when the U.S. seeks to 

maintain and expand its competitive edge in 

space to counter adversary threats to national 

assets and to support increasing demand for 

space products and services. 

The newly announced OSTP initiative will 

provide focus and structure to ensure that ISAM 

capabilities are being operationalized. Thanks 

to the foresight of NASA, DARPA, and other 

departments and agencies that have supported 

ISAM development, industry is ready to answer 

the call to provide these capabilities quickly and 

affordably. 

Building on our competitive edge
Innovative applications like persistent platforms, 

long-baseline optical interferometry, self-assem-

bling satellites, in-situ resource utilization, and 

satellite repair and refueling are now achievable 

and needed as the U.S. looks to maintain lead-

ership in space. Foreign adversaries such as 

China have demonstrated ISAM capabilities, 

including Shijian-21’s recent robotic grappling 

with a defunct satellite, demonstrating that the 

space technology gap between the U.S. and its 

near-peer rivals is narrowing. Recognizing the 

strength of these capabilities, China, Russia, 

and other nations are deliberately investing in 

ISAM and ISAM-related areas. Our new national 

strategy provides strong and timely guidance 

for continued investment in and the adoption 

of ISAM systems to maintain America’s com-

petitive edge. 

Our times demand that the U.S. act deliber-

ately and rapidly to enhance space infrastruc-

ture by operationalizing ISAM capabilities in a 

meaningful way for the security of our nation 

and allies, and to support the aspirations of 

human discovery and exploration. With critical 

prioritization from the Biden administration, 

strong public-private partnerships, and ongoing 

cutting-edge commercial innovation—the time 

to build is now.  SN

ANDREW RUSH IS THE PRESIDENT AND CHIEF 

OPERATING OFFICER OF REDWIRE, A LEADER 

IN SPACE INFRASTRUCTURE. PREVIOUSLY 

PRESIDENT AND CEO OF MADE IN SPACE, RUSH 

IS A CHAMPION AND EARLY ADOPTER OF ISAM 

TECHNOLOGY,.

T

Assembling 
America’s 
Future 
in Space
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Amazon’s bulk buy drive 
changes to launch vehicle 
production plans
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nited Launch Alliance is planning 

major production improvements 

for its Vulcan rocket while Ariane-

space will increase the performance 

of its Ariane 6 to meet the demands of their 

new Amazon contracts for Project Kuiper.

At a briefing during the 37th Space Sym-

posium April 5 about Amazon’s contracts 

for up to 83 launches to place the bulk of its 

3,236-satellite constellation into orbit, exec-

utives of launch providers said the size of the 

deal prompted changes in their vehicles and 

production facilities.

For ULA, that means major investments 

by itself and its suppliers to support a much 

higher rate of Vulcan launches, which he 

later estimated to be 20 to 25 per year. “We 

are essentially going to be doubling America’s 

launch industrial base,” said Tory Bruno, chief 

executive of ULA. “These additional launches 

will take us to about twice our flight rate, which 

means about twice our infrastructure.”

That includes building a new mobile launch 

platform and a second vertical integration 

facility where rockets are assembled before 

being transported to the launch pad. ULA will 

buy a second ship to transport Vulcan stages 

from its Alabama factory to the launch site.

Suppliers will also be increasing production. 

Aerojet Rocketdyne will expand a factory to 

increase production of the RL10 engines used 

on Vulcan’s Centaur upper stage and Northrop 

Grumman will ramp up manufacturing of 

JEFF FOUST

U

Executives from Arianespace, Blue Orgin and United Launch Alliance provided more details April 5 on their 
plans for launching Amazon’s 3,236-satellite Project Kuiper constellation.
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solid-fuel strap-on boosters. “This is a big 

impact for our country, and for our Western 

alliances, to be able to keep up with this truly 

amazing constellation,” Bruno said.

That work has already started with new 

factory tooling, he said. The Spaceflight Pro-

cessing Operations Center at Cape Canaveral, 

which ULA upgraded to assemble a new Vulcan 

launch platform, will serve as the basis for the 

second vertical integration facility. ULA started 

coordinating with major suppliers a year ago 

about the need to increase production for 

Kuiper launches.

That investment will pay off in launching 

the largest share of the Kuiper constellation. 

Bruno said that each Vulcan will carry 45 

satellites, meaning that the 38-launch con-

tact will place 1,710 Kuiper satellites into 

orbit, a little more than half of the overall 

constellation. 
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rbital Reef, a commercial space 

station being developed by a 

consortium of companies, has 

completed an initial design re-

view as part of a NASA award.

Blue Origin and Sierra Space, the lead partners 

in the project, announced April 5 that Orbital 

Reef completed a system requirements review. 

The review was one of the first milestones in 

a $130 million funded Space Act Agreement 

NASA awarded the companies as part of its 

Commercial Low Earth Orbit Destinations, 

or CLD, program.

The review examined the design of Orbital 

Reef as well as its technical specifications, 

planned operations and feasibility of devel-

opment plans. Sierra Space said the review 

led to no changes in the station’s design.

The review “is a significant milestone to-

ward commercializing low Earth orbit,” Brent 

Sherwood, senior vice president of advanced 

development programs for Blue Origin, said 

in a statement. “What’s especially exciting is 

how the Orbital Reef team is combining NA-

SA’s goals with the needs of others to promote 

new commercial markets.”

Blue Origin and Sierra Space announced 

Orbital Reef in October 2021 as part of a 

partnership with Boeing, Redwire Space and 

several other companies and organizations. 

The station will ultimately feature a series 

of laboratory and habitation modules. Blue 

Origin will develop the station’s core mod-

ules and provide launch services on its New 

Glenn rocket, while Sierra Space will offer its 

LIFE expandable modules and Dream Chaser 

vehicle for cargo and crew transportation.

Orbital Reef was one of three proposals to 

win NASA CLD awards. A team that includes 

Nanoracks and Lockheed Martin received 

$160 million to work on its Starlab station, 

while Northrop Grumman received $125.6 

million for a station based on its Cygnus 

cargo spacecraft and the HALO module it is 

developing for NASA’s lunar Gateway. 

In addition to the CLD awards, Axiom 

Space has a $140 million NASA contract to 

use a port on the International Space Station 

for attaching a series of commercial modules 

that will form the core of a later standalone 

space station. NASA expects one or more 

of these commercial space stations to be 

ready by late this decade so that the ISS can 

be retired in 2030.

“We’re going as fast as we can,” Steve Lind-

sey, chief strategy officer at Sierra Space, 

said during a panel at the Goddard Memo-

rial Symposium March 25. “We don’t want 

to have a gap like we did with crew back in 

the last decade.”

NASA’s Commercial LEO Development 

effort received $101.5 million for 2022, the 

amount the agency requested. NASA is asking 

for $224 million for the program in its 2023 

budget proposal released March 28.

“We are building a platform in space to 

benefit life on Earth and forming a catalyst 

for disruptive technological breakthroughs 

and innovations that will shape the world of 

tomorrow,” said Tom Vice, chief executive of 

Sierra Space, in a statement. “It is clear that 

having achieved this key program milestone, 

and the maturity of the system we are building 

with Blue Origin, that we are a step closer to 

realizing that vision.”  SN

Orbital Reef passes design review

JEFF FOUST

O Blue Origin and Sierra Space announced Orbital 
Reef in October 2021 as part of a partnership with 
Boeing, Redwire Space and several other compa-
nies and organizations. The station will ultimately 
feature a series of laboratory and habitation mod-
ules



markets and businesses working together with 

government, academic institutions and others 

outside of government, along with a vital role 

of the free press,” Dixon said.

U.S. intelligence agencies are working to 

increase collaboration with the private sector.

“Space Exploration is built on a superstructure 

of complex applications and innovations and 

on tools, technology and people,” Dixon said. 

“To maintain and extend our edge all involved 

must be innovative, responsive, resilient and 

capable partners.”

One area of concern is cybersecurity.

“In recent years, sophisticated cyber actors 

have persistently targeted sensitive data, supply 

chains and critical infrastructure, including those 

in the space industry,” Dixon said.

To counter those threats, “federal agencies 

have met with hundreds of companies in clas-

sified settings to offer briefings and resources 

to help them understand the threats, harden 

their defenses and increase information sharing 

about cybersecurity, counterintelligence, insider 

threats and how to mitigate them,” Dixon said.

Dixon also cited the importance of diversify-

ing and protecting supply chains. Intelligence 

agencies are working “to identify weaknesses 

in critical supply chains, counter influence 

from adversaries and reduce supply chain risks, 

so we do not erode the edge that we currently 

have in many important areas, including space,” 

Dixon said.

To forge closer ties with partners, the intel-

ligence community is working “to reduce the 

barriers to innovation and competition” and to 

turn to commercial solutions before developing 

new government capabilities, Dixon said.

As an example of this trend, Dixon cited poli-

cies established by the Intelligence Community 

Commercial Space Council that loosen regula-

tions for commercial remote sensing licenses. 

“Working with our partners, with you, we will 

continue to seek even more ways to reduce 

barriers,” Dixon said. “We see this as a process 

of continuous improvement, a virtuous cycle 

driven not just by national security needs but 

by your needs to be competitive.”

Through ever-expanding relationships with 

partners, the U.S. intelligence community and 

its allies can successfully combat “threat to dem-

ocratic ideals,” Dixon said. “I believe democra-

cies will prevail because of the strength of the 

partnerships we’ve built among like-minded 

free societies and the institutions designed to 

protect and defend both society and our privacy 

and civil liberties.”    SNTO
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artnerships with industry, academia 

and government agencies worldwide 

are supporting the U.S. intelligence 

community’s campaign to counter 

threats to democracy like Russia’s invasion of 

Ukraine, said Stacey Dixon, U.S. principal deputy 

director of national intelligence.

“This constellation of independent and incred-

ibly innovative partnerships and the values that 

sustain them is something autocracies cannot 

match,” Dixon said April 5 at the 37th Space 

Symposium. “You are our invaluable partners 

in today’s strategic competition in space and 

on Earth, a competition between democracy 

and autocracy.”

During the war in Ukraine, “the amount of 

information sharing that is taking place with 

other nations and with the world to counter 

Russia’s unprovoked an unwarranted invasion 

is unprecedented,” Dixon said. “A coalition of 

partners has supported Ukraine in a multitude 

of ways, including helping us to get in front 

of Russia’s planned disinformation and false 

flag efforts.”

Before the Feb. 24 invasion, for example, 

intelligence agencies asked commercial com-

panies that operate electro-optical and synthetic 

aperture radar satellites “to rapidly make available 

imagery that highlighted the buildup that was 

taking place around Ukraine’s borders and to 

help shed the light on what Russia was doing,” 

Dixon said. “This allowed others to independently 

interpret the images, piece them together with 

other information and tell the world what was 

about to happen.”

Since the war began, companies have contin-

ued to post commercial satellite imagery online, 

revealing the moment of troops and equipment 

as well as damage and destruction.

Russia’s invasion of Ukraine also has prompted 

extensive information sharing among the U.S. 

and its allies.

“This includes foreign partners and the military, 

law enforcement, intelligence communities with 

whom we have built trusting relationships over 

decades,” Dixon said. “As a result, when it came 

time to share what our intelligence was telling 

us and then to act with our allies in support of 

Ukraine, we were not strangers, but friends who 

were able to act swiftly, even more rapidly than 

Russia anticipated.”

In addition to Russia, Dixon cited threats from 

the governments of the People’s Republic of 

China, Iran and North Korea.

“All four governments have the ability and 

intent to promote their interests in ways that 

undermine not only U.S. interests, but also the 

interests of our allies,” Dixon said. “And we have 

a responsibility to identify, understand and mit-

igate the threats. China in particular is coming 

ever closer to being a pure competitive com-

petitor in all the domains in which we operate, 

including space.”

Still, the U.S. and its allies can successfully 

counter international threats because of shared 

values, which include “free, open and competitive DEBRA WERNER

US intelligence community 
leans on commercial partners
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Stacey Dixon, U.S. 
principal deputy director 
of national intelligence, 
highlighted the importance 
of partnerships during an 
April 5 speech at the 37th 
Space Symposium.

DIXON KEYNOTE
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his week, the United States will 
host the third gathering of inter-
national military space chiefs in 
Colorado Springs. 

“We are going to focus on how to mature 
our partnerships,” Chief of Space Operations of 
the U.S. Space Force Gen. John “Jay” Raymond 
told SpaceNews in an interview at the 37th 
Space Symposium. 

The international chiefs forum will be at-
tended by military space leaders from Australia, 
Canada, Denmark, France, Germany, Italy, Japan, 
Netherlands, New Zealand, Norway,  Poland,  
Republic of Korea, Sweden, United Kingdom 
and the United States.

Raymond recently visited Australia’s newly 
established space command and toured space 
surveillance sites where U.S. and Australian 

forces operate side by side. He said one of the 
issues raised by Australia and other allies is 
the need to evolve current alliances “beyond 
just data-sharing partnerships, but make them 
truly operational.”

“We want to actually get to the point where 
we’re developing capabilities together,” said Ray-
mond. “And so we’re going to continue to have 
those conversations with our closest partners.”

The backdrop of the meeting is a growing 
concern about space security and sustainabil-
ity, including the possibility that Russia could 
repeat the destructive anti-satellite missile test 
it carried out in November that created a huge 
cloud of orbital debris.  

“A lot of what we’re doing with our partners 
is figuring out what are responsible norms of 
behavior,” said Raymond. Proposals have been 
written on what those norms should be, but ul-
timately “we demonstrate safe and responsible 

behavior by how we operate,” he said. 
“We need to have a better understanding of 

the space domain, and that’s why the partner-
ships in Australia and other places are really 
important,” he said. “But there’s a lot of figuring 
out still to do.”

A United Nations-led working group will soon 
initiate international talks on space security. U.S. 
officials said it’s unlikely that Russia or China 
will participate in these talks. Still, Raymond 
believes that “like-minded nations” can move 
forward with efforts to promote space security, 
“continue to demonstrate good behavior, and 
hopefully, others will follow.”

Future architecture could include allies
Raymond said a high priority for the U.S. Space 
Force is to transition its legacy constellations 
of “exquisite” satellites to a more diversified 
architecture that would be harder for adver-
saries to disrupt.

“And that’s going to require doing things 
differently,” he said. “We can’t continue to ac-
quire like we always have, where you have a 
handful of big exquisite satellites.”

A future architecture for space-based com-
munications, for example, should have a mix 
of exquisite and lower cost mass-produced 
satellites, and might include allied satellites, he 
said. “I think where you’ll see us land is with a 
kind of a hybrid architecture that has a mixture.”

“If you go to a more proliferated architec-
ture, rather than the handful of exquisite ca-
pabilities, you then open the opportunities for 
more commercial collaboration and you open 
opportunities for more collaboration with our 
allies and partners,” Raymond said.  SN

Military space chiefs from 15 nations 
gather amid rising security concerns

U.S. Space Force Gen. John “Jay” Raymond, shown speaking  April 5 at the 37th Space Symposium, told 
SpaceNews that this week’s gathering of international military space chiefs will “focus on how to mature our 
partnerships.”

SANDRA ERWIN

T

“We want to actually 
get to the point where 
we’re developing 
capabilities together.”

— Gen. John “Jay” Raymond, U.S. Space 

Force chief of space operations

INTERVIEW
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ars scientists and technologists 
are blueprinting inexpensive 
and novel ways to deepen the 
investigation of the multifac-

eted planet. Be it via economical orbiters and 
landers or souped-up penetrators and robotic 
aerial devices, scientists say it’s time to script 
new ways to gather more data from various 
places on that far-flung world. 

Ways to plumb the depths of the planet’s 
enormous Valles Marineris canyon system, dive 
into caves, and provide close-up inspections 
of the Martian polar caps were presented at a 
Low-Cost Science Mission Concepts for Mars 
Exploration workshop, held March 29-31 in 
Pasadena, California. 

The gathering showed that there is top-
notch Mars science to be done at a low cost, 
said Bethany Ehlmann, a professor of planetary 
science at Caltech. “It’s an exciting time to be 
a Mars scientist. We are at a space exploration 
inflection point in which lowering launch 
costs, increasing availability of commercial 
hardware, and a growing number of space 
companies interested in landing on the moon 
and Mars,” she told SpaceNews. 

Participating in the low-cost Mars exploration 
workshop was Steve Bailey, chief engineer of 
Redwire Space and a Mars exploration veteran 
dating back to NASA’s 1997 Mars Pathfinder 
mission. More recently, he was spacecraft 
design lead for NASA’s 2005 Mars Recon-
naissance Orbiter mission and played a role 
in the UAE’s 2020 Mars Mission. Both orbiters 
are still circuiting the Red Planet.

Bailey has also seen failure. “I am five for 
seven with Mars exploration missions,” he said, 
recounting NASA’s back-to-back failures of the 
Mars Climate Orbiter and Mars Polar Lander 
in 1999. He sees those setbacks as the greatest 
teaching moments of his career.

“We are seeing commercial microelectron-
ics reach ever-higher levels of integration, as 
system-on-chip and system-on-module pack-
ages enable astonishing density of functions, 
capabilities, and performance,” Bailey said. 

Most of these packages are not suitable 
for spaceflight, but, with proper testing, 

ruggedization, and radiation-effects mitiga-
tions, some are, Bailey said. More importantly, 
the commercial design strategies and inte-
gration techniques are certainly applicable to 
custom space electronics, he added.

Bailey said one obvious way to reduce costs 
is to reduce the number of components by 
integration, the consolidation of functional-
ity, and the ability to use a single device for 
multiple purposes (e.g., science, navigation, 
instrumentation, communication, command, 
data, etc.). “We take these things for granted 
in our smartphones, and Redwire Space is 
actively changing the way we all think about 
what to expect from space flight systems.”

Former NASA Ames Research Center 
director G. Scott Hubbard helped bring the 
agency’s Mars program back from the brink 
following its 1999 failures, serving from 2000 
to 2001 as the first Mars Program Director, aka 
“NASA’s Mars Czar.”  Now an adjunct professor 
at Stanford University,  Hubbard said there 
are important Mars science questions that 
can be addressed by small missions.

NASA is trying to define a comprehensive 
Mars Exploration Program, Hubbard says, that 

includes elements that might accompany, 
precede or succeed NASA’s Mars Sample 
Return effort, now projected to transport 
back to Earth a collection of Red Planet ma-
terials in 2033. 

Hubbard says that the just-held workshop 
“is a further step in the direction of digging 
deeper” to see what might be in the $100-300 
million cost range, including launch or ride-
share arrangements. He highlighted a recent 
Caltech Keck Institute for Space Studies report 
that concluded costs could be substantially 
reduced through proper technology and 
novel partnerships, especially with emerging 
entrepreneurs.

“So, is there a pony in the barn? My an-
swer is yes…significant science can fit into 
that cost box,” he said.

Meanwhile, NASA and the Mars commu-
nity are awaiting the upcoming release of the 
planetary science decadal survey. The National 
Academies-led report outlines scientific 
priorities for the decade ahead and makes 
recommendations on how to pursue them. 
The decadal is expected to be made public 
this month.  SNLEONARD DAVID

Mars on the cheap? Pondering new 
ways to probe the Red Planet
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Novel, low-cost ways to explore Mars are being advocated by engineers and scientists.
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t a time when critical U.S. satellites 
are seen as likely targets for hostile 
attacks, adding billions of dollars 
to the Space Force’s budget was 

a necessary move, Air Force Secretary Frank 
Kendall said April 5 in a keynote speech at the 
37th Space Symposium. 

“You may have noticed that the Space Force 
request is 40% above last year’s,” Kendall said 
of the Biden administration’s budget proposal 
for  2023. 

“This is not evidence of bureaucratic success,” 
he said. “It’s a recognition of the importance of 
the Space Force and the capabilities it provides.”

The Pentagon’s $773 billion budget request 
has $24.5 billion for the Space Force. That 
funding also includes the budget of the Space 
Development Agency, which is being moved 
from under the Office of the Secretary of De-
fense to the Space Force later this year. The 
budget for both Space Force and SDA is nearly 
$5 billion higher in 2023 than what Congress 
appropriated in 2022.

Kendall said the extra funding is needed to 
“transform our capabilities in space to meet 
our pacing challenge: China, China, China.”

China recently launched what appeared to 
be a fractional orbital bombardment system 
that deployed a hypersonic glide vehicle, said 
Kendall. “This act demonstrated a capability that 

represents a new and disturbing challenge to 
strategic stability.”

“The fundamental problem we see is the 
growing threat to America’s ability to project 
power to deter aggression, and if necessary, 
defend our interests and our allies,” said Ken-
dall. Space-based systems and services enable 
that power projection, he added. However, 
“from direct ascent anti-satellite to co-orbital 
weapons of various types, our satellites are 
increasingly at risk.”

In 2023 “we are requesting funds for resilient 
missile warning and tracking capabilities and, 
with SDA, the first instantiation of a communi-
cations architecture that will support the joint 
force in any conflict,” said Kendall. 

SDA is building the U.S. military’s first low 
Earth orbit megaconstellation – a Tracking 
Layer to detect and monitor missile threats and 
a Transport Layer to move targeting data and 
other critical information to users anywhere. 

“The simple fact is that the United States 
cannot project power effectively unless our 
space-based services are resilient enough to 
endure while under attack,” said Kendall. “Equally 
true, our terrestrial forces cannot survive and 
perform their missions if our adversary’s space-
based operational support systems, especially 
targeting systems, are allowed to operate with 
impunity.”

The funding proposed in 2023 “will allow the 
Space Force to grow a proliferated, multi-orbit, 
disaggregated architecture over the next several 
years,” he added.  

Kendall insisted that China is the United 
States’ primary rival in space, but Russia is a 
worrisome threat too. He said Russia “recently 
defied acceptable norms of behavior in space 
and recklessly tested anti-satellite capabilities” 
creating a large cloud of space debris in low 
Earth orbit. “Russia has thousands of nuclear 
weapons and has just demonstrated its lack 
of respect for the accepted constraints on 
aggression and for even the most basic hu-
man rights.”

He said the Biden administration has made 
space a national security priority. “The White 
House continues to communicate the im-
portance of space to U.S. national security,” he 
said. “The recent 2023 budget request begins 
the process of ensuring America’s enduring 
advantage in that operational domain. This 
budget begins the technological transforma-
tion of the Department of the Air Force and 
will provide resources to balance the current 
threat with future, more mature threats.”  SN

A

Kendall: Space budget 
boost reflects criticality

U.S. Air Force Secretary Frank 
Kendall speaking  April 5 at the 
37th Space Symposium.
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hief of Space Operations Gen.  
The U.S. Space Force cannot 
continue to acquire satellites and 
deploy constellations the same 

way it has in the past given the complexities 
of the current space environment, Chief of 
Space Operations Gen. John “Jay” Raymond 
said April 5. 

The threats are here and now, Raymond 
said in his keynote address at the 37th Space 
Symposium. Russia in November used a mis-
sile to destroy one of its satellites, creating a 
massive debris field in orbit. Russia report-
edly has deployed nesting satellites equipped 
with offensive weapons. Space observers saw 
China operating a satellite with a robotic arm 
that could grab other satellites. China also is 
advancing its space capabilities in cislunar 
space. “We are living in the most complex 
strategic time in at least three generations,” 
said Raymond. 

He added that space is critical to national 
security and provides an economic engine 
that fuels the global economy. “But this is only 
possible if and only if space remains accessi-
ble, stable and secure. And today, that is not a 
given. We find ourselves in a period of great 
competition for space with nations that don’t 
share our view.”

Raymond noted that the president’s 2023 
budget request released March 28 “contains a 
substantial increase for the Space Force. The 
vast majority of that increase goes towards 
investment in the space capabilities we need 
for the future.”

This is going to require a “pivot” to new satel-
lites and new ways of deploying constellations, 
so they are less vulnerable, he said. “Our legacy 
space capabilities were designed for a benign 
domain, where we were focused on exquisite 
technical performance. We didn’t prioritize 
speed because we enjoyed a substantial lead 
in our science and technology.”

“We didn’t prioritize resiliency because there 
were fewer threats,” Raymond said. “Launch 
was expensive and only a few governments 
and large corporations could afford to field 
space capabilities. All of that has changed. We 

now operate in a contested space domain.”

Moving away from ‘monolithic’ 
The challenge for the Space Force as it plans 
future acquisitions is how to balance cost and 
technical performance with resiliency against 
a multitude of threats.” Another challenge is 
to capture innovation from a space industry 
“that is fundamentally changing the way we 
access space and moving at the speed of the 
free market,” said Raymond. “In short, we must 
transform. We must pivot to a more resilient 
space architecture.”

Raymond pushed back on the perception 
that resilience is just a Pentagon buzzword. 
“Resilient space architectures can be pro-
tected, they can survive attack, they degrade 
gracefully when attacked, and can be rapidly 
reconstituted if lost,” he said. 

Over the next year, he said, “we are em-
barking on a transformation to more resilient 
architectures, with diverse mixes of capabilities 
across multiple orbits.”

The future architecture is being mapped 
out by the Space Warfighting and Analysis 
Center, or SWAC, where analysts use models 
and simulations to design space systems and 
assess how survivable they might be against 
different threats.

“How many satellites, which payloads, in 
what orbits, with what ground infrastructure, 
to balance performance, cost, and resilience? 
SWAC helps us answer that question,” Ray-
mond said.

“If we are going to migrate away from our 
large, monolithic systems to hybrid, diversi-
fied space architectures, we cannot continue 
to build expensive satellites with exquisite 
mission assurance,” he said. 

Raymond called on the industry to help 
reduce the cost of space systems. “We need to 
focus on the reduction of cost as the key driver 
to build incredibly distributed architectures 
that are resilient in a fight. The government 
cannot afford a distributed, resilient force 
design unless industry changes with us.”   SN

Space Force’s next-gen ‘pivot’

SANDRA ERWIN

Chief of Space Operations Gen. John “Jay” Raymond speaks April 5 at the 37th Space Symposium.

C

RAYMOND KEYNOTE
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op executives from the space in-
dustry on April 5 signed a pledge 
to advance diversity across the 
workforce. 

During an event at the 37th Space Sympo-
sium, 23 executives committed to “diversity 
equity and inclusion,” a term used to describe 
policies and programs that promote the rep-
resentation and participation of different races 
and ethnicities, genders, religions and cultures.

The “Space Workforce 2030” pledge commits 
these companies to annual reporting of data on 
diversity in their collective technical workforce 
and work with universities to increase the num-
ber of diverse and underrepresented students 
in technical fields needed in the space industry.  

• The companies agreed to take action to 
achieve the following results by 2030:

• Significantly increase the number of 
women and employees from under-
represented groups in our collective 
technical workforce

• Significantly increase the number of 
women and employees from under-
represented groups who hold senior 
leadership positions in our collective 
technical workforce

• Work with universities to increase the 
percentages of women and students 
from underrepresented groups receiving 
aerospace engineering degrees to levels 
commensurate with overall engineering 
programs

23 space executives make 
workforce diversity pledge

Industry networking event at the 37th Space 
Symposium in Colorado Springs.

SANDRA ERWIN

JASON RAINBOW
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• Michael Colglazier, CEO at Virgin Galactic
• Eileen Drake, CEO and president of Aerojet 

Rocketdyne 
• Tim Ellis, CEO at Relativity Space
• John Gedmark, CEO at Astranis Space 

Technologies 
• Steve Isakowitz, CEO at The Aerospace 

Corporation
• Larry James, Acting Director at NASA Jet 

Propulsion Laboratory
• Daniel Jablonsky, CEO at Maxar 

Technologies 
• Dave Kaufman, President at Ball Aerospace
• Chris Kemp, CEO at Astra
• Robert Lightfoot, executive vice president 

of Lockheed Martin Space
• Will Marshall, CEO at Planet
• Dan Piemont, President at ABL Space 

Systems
• Peter Platzer, CEO at Spire Global
• John Serafini, CEO at HawkEye 360
• Gwynne Shotwell, president and chief 

operating officer of SpaceX
• Melanie Stricklan, CEO at Slingshot 

Aerospace
• Amela Wilson, CEO at Nanoracks
• Tom Wilson, president of space systems 

at Northrop Grumman

• Sponsor K-12 programs that collectively 
reach over 5,000,000 underrepresented 
students annually

• Meet twice a year at the working level to 
exchange best practices on strengthening 
diversity recruitment, STEM education 
outreach and representation at leader-
ship levels 

• Seek like-minded leaders and organiza-
tions to join this effort

The industry needs to have a plan for di-
versity, equity and inclusion, Steve Isakowitz, 
president and CEO of the Aerospace Corp., 
told SpaceNews. 

“We’re fortunately going through a period 
of great growth,” he said. “The markets are hot, 
and we do need to expand our workforce to 
include those who maybe haven’t had as much 
opportunity to participate.”

A more inclusive workforce also is import-
ant for innovation, said Isakowitz. “Innovation 
without a doubt works better when you get 
people with diverse backgrounds and diverse 
perspectives, and frankly, our breakthroughs 
of tomorrow are going to be driven by having 
a more diverse workforce.”

Signatories of “Space Workforce 2030”
• Roy Azevedo, president of Raytheon 

Intelligence & Space
• Payam Banazadeh, CEO at Capella Space
• Peter Beck, CEO at Rocket Lab
• Tory Bruno, CEO at United Launch Alliance
• Jim Chilton, Senior VP of Space & Launch 

at Boeing

 Boeing  expanded partnerships with three 
major cloud computing providers to digitize 
more of its engineering and manufacturing 
processes.

The company said April 6 that multiyear 
agreements with Amazon Web Services (AWS), 
Google Cloud and Microsoft mark a “significant 
investment in the company’s digital future.” 

Most of Boeing’s applications are currently 
hosted and maintained through on-site servers 
that are managed by the company or external 
partners.

Many of these legacy systems are aging to 
the point where they are posing infrastructure 
challenges, according to Boeing, requiring 
“considerable work to maintain” and limiting 
its ability to deploy digital solutions across the 
company.

Boeing said offloading more cloud operations 
to the world’s largest cloud computing companies 
simplifies processes and also improves security. 

“Through these partnerships, hundreds of 
applications will migrate to the cloud,” a Boeing 
spokesperson said. “This cloud arrangement 
will support the entire Boeing business, and 
power applications across our portfolio serving 

commercial, defense and space customers.”
Scalability is one of the biggest challenges to 

traditional hosting solutions, according to Susan 
Doniz, Boeing’s chief information officer and 
senior vice president of Information Technology 
& Data Analytics.

“Cloud adoption unlocks those challenges 
by allowing developers to tap into additional 
storage or capacity when they need it. It’s like 
having a nationwide broadband network and 
we’re still using dial-up.”

Matt Garman, senior vice president of sales 
and marketing for AWS, said its cloud infrastruc-
ture will enable Boeing to create new solutions 
to enhance services including Amazon Air, the 
cargo airline that uses Boeing aircraft to exclu-
sively transport Amazon packages.  SN

Boeing expands cloud partnerships



ir Force Secretary Frank Kendall, 
Space Development Agency Di-
rector Derek Tournear and other 
defense officials on April 4 toured 

the manufacturing facilities of Denver-based York 
Space Systems, one of three companies selected 
to build satellites for the Defense Department’s 
internet-in-space constellation. 

DoD’s Space Development Agency awarded 
York Space a $382 million contract to produce 
42 satellites for the Tranche 1 Transport Layer. 
The company will build these satellites on its 
LX-class commercial bus. 

York Space was also selected by SDA in Au-
gust 2020 to provide 10 satellites for Tranche 
0 and expects to deliver those later this year. 
Tranche 0 is projected to launch in March 2023 
and Tranche 1 in September 2024.

The satellites produced by York will be part of 
a large constellation of transport satellites from 
multiple manufacturers. The Space Develop-
ment Agency also selected Lockheed Martin 
and Northrop Grumman to supply satellites 
for Tranche 1. 

To meet military and commercial demand, York 
is opening up a second manufacturing facility in 
the Denver Tech Center that the company says 
will triple the capacity of York’s original facility 
to 540 S-class and LX-class satellites per year.

“We are happy that the government is taking 
advantage of the commercial sector’s investment 
in production lines, supply chains and speed,” 
said Dirk Wallinger, CEO of York Space. 

Further, the company in May announced 
it had begun planning the construction of a 
new Manufacturing Technology Center next 
door to the existing headquarters. Wallinger 
said the new facility is only in the early stages 
of development. The company is still working 
out the details and securing permits. 

In the new facility, York Space said it would 
produce as many as 80 satellites simultaneously, 
compared with the current production plant 
where employees can build 20 satellites at a 
time.  This facility will have dedicated secure 
areas to support classified satellite design and 
integration work, Wallinger said. 

As the company grows its government and 
commercial business, he said, York Space plans 
to hire up to an additional 450 employees in the 
Denver metro area over the next two years.  SN

New SEC rules could dampen SPAC activity

York Space to triple satellite production

DEBRA WERNER
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roposed Securities and Exchange 
Commission rules that would 
make special purpose acquisi-
tion company mergers more like 
traditional initial public offerings 

are likely to have a significant impact on space 
sector financing.

“I would imagine SPACs will be a lot more 
narrowly used,” Jim Lee, Maxar Technologies 
senior vice president and general counsel, said 
April 4 during the 37th Space Symposium Space 
Law Workshop.

In 2021, 12 space startups raised nearly $4 
billion through SPAC deals. “Most of that is not 
debt,” Lee said. “It’s cash on the balance sheet.”

Proposed SEC rules published March 30 would 
align SPAC disclosure and liability rules more 
closely with those of traditional IPOs. Com-
panies would need to disclose, for example, 

who would profit from the SPAC deals and at 
what share price.

In some cases, SPAC sponsors profit if a 
company’s share price exceeds $3 after the IPO.

“If you’re a stockholder in that SPAC, ob-
viously you’re not making money until you 
cross $10,” Lee said. “So that’s a pretty obvious 
conflict that a lot of people didn’t understand 
to be a conflict.”

Under the proposed SEC rules, SPAC un-
derwriters also would be liable for material 
misstatements of fact, just like the underwriters 
of traditional IPOs.

Prior to the SEC proposal, space-related SPAC 
activity was slowing. Tomorrow.io canceled 
plans for a SPAC merger in early March. When 
Terran Orbital went public in late March, com-
pany executives emphasized the firm’s national 
security and defense work.

Many space companies that went public 
through SPAC mergers in 2021 are trading well 

below their $10 IPO price.
“I think there are actually some SPACs that 

are somewhat devalued and they’re trading 
lower than they should because there’s a SPAC 
stink on them that they can’t get off of them,” 
said Monica Palko, York Space Systems chief 
legal and administrative officer.

As a result, CEOs who did not conduct road-
shows before IPOs to explain the promise of their 
companies are going on roadshows now to tell 
investors, “We’re not like those other SPACs. We 
have revenue. We have contracts,” Palko said.

Overall, it’s important for companies to 
carefully consider both the advantages and 
disadvantages of SPACs.

“A SPAC is a tool just like a shovel,” Palko said. 
“You can use a shovel to dig a garden or you 
can use a shovel to bludgeon someone to death. 
A SPAC is a legitimate way to go public, but it 
should really never be viewed as a shortcut o 
going public.”  SN    
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From left:  York Space CEO Dirk Wallinger, U.S. Air Force Secretary Frank Kendall, Space Development Agency Direc-
tor Derek Tournear and York executive chairman Charles Beames at York’s new manufacturing facility April 4.



14 | SPACENEWS

SHOW DAILY 

AM
AZ

O
N

 P
RO

JE
CT

 K
U

IP
ER

 G
RA

PH
IC

n Amazon executive said the cost to 
produce antennas for its proposed 
Project Kuiper megaconstellation 
is already “well under $500,” even 

as SpaceX retreats from the subsidized $499 
price it charges customers for its operational 
Starlink terminals. 

“I actually think we can go lower, but when 
you get under $500 you can then start pencil-
ing out a business model that scales broadly, 
globally,” Dave Limp, senior vice president for 
Amazon Devices and Services, said during the 
37th Space Symposium April 5 here. 

Amazon has been leveraging its experi-
ence in producing low-cost devices at scale, 
including Echo smart speakers and Kindle 
e-readers, to bring down manufacturing costs 
for an antenna that Limp said is about the size 
of an LP record.

He said the antennas, and the 3,236 satellites 
envisaged for the constellation, are also using 
custom microchip designs that Amazon is 
developing in-house to improve performance.

Amazon has not released pricing information 
for Project Kuiper user equipment or internet 
service. Project Kuiper has yet to launch any 
of its planned 3,236 satellites, but announced 

April 5 a launch agreement with Arianespace, 
Blue Origin and United Launch Alliance that 
covers up to 83 launches over five years.

SpaceX, in contrast, has launched more than 
2,330 Starlink satellites to date and is serving 
customers in some 30 nations.  SpaceX had 
been charging U.S. Starlink customers $499 
for hardware and $99 per month for service. 
In March, however, SpaceX cited inflation in 
announcing price hikes. U.S. customers will 
pay $549 to $599 for the hardware, depending 
on when they placed their order. The cost of 
the service increased to $110.

Bringing down the cost of user terminals to 
meet price points that encourage widespread 
adoption is one of the greatest challenges that 
broadband megaconstellations face.

Gwynne Shotwell, SpaceX’s president and 
chief operating officer, told the 36th Space 
Symposium last August that the company was 
losing money on user terminals with every 
customer it acquires, because the cost to make 
them is higher than the average user can af-
ford. She said SpaceX aimed to cut production 
costs in half by the end of 2021, and then by 
half again at a later date. It is unclear whether 
pandemic-related supply chain issues that 
have slowed the delivery of Starlink antennas 
to customers have impacted these plans. SN

Amazon hails progress 
in driving down Project 
Kuiper antenna costs

JASON RAINBOW

A

Arianespace does not expect to need to 
make improvements in Ariane 6 production 
or launch operations. Stéphane Israël, chief 
executive of Arianespace, said the 18 launches 
can be accommodated within a production rate 
of 11 to 12 vehicles per year currently planned. 
The Ariane 6 launch pad in French Guiana can 
support up to 20 launches per year.
However, the company will upgrade the solid-fuel 
strap-on boosters for the Ariane 64, the version 
of the Ariane 6 that will launch Kuiper satellites. 
Sixteen of the launches will use boosters with 
a new, longer motor called the P120C+. That 
will increase the payload performance to low 
Earth orbit of the Ariane 64 by about two tons. 
Israël estimated each launch will carry 35 to 40 
Kuiper satellites.

“We are also considering with the European 
Space Agency other upgrades,” he said, which 
he did not specify and will depend on funding 
ESA can secure at its next ministerial meeting 
later this year. He said Arianespace will consider 
an increase in production of the vehicle to meet 
overall commercial and government demand.

Bob Smith, chief executive of Blue Origin, 
did not discuss any changes to his company’s 
New Glenn needed to accommodate Amazon. 
That vehicle will have the largest capacity of the 
three selected by Amazon, carrying 61 Kuiper 
satellites.

“We’re in build mode,” he said of work on New 
Glenn. That includes testing of the BE-4 engine 
that powers both New Glenn and Vulcan, which 
he said is undergoing its final development tests, 
such as a Vulcan mission duty cycle test April 
1. He declined to give a date for the projected 
first launch of New Glenn other than “soon.”

Dave Limp, senior vice president for Ama-
zon Devices and Services, said Amazon chose 
three launch providers to ensure diversity, 
and these three in particular because of the 
larger but unspecified size of Kuiper satellites 
compared to other broadband constellations. 
“We do need new, larger launch vehicles that 
make it economic,” he said. “Many of them are 
coming online right now.”

“This is billions of dollars’ worth of contracts,” 
he added. “The outcome of that is that we’re 
going to create a lot of great jobs. Being able to 
do that on a global basis, not only here in the 
United States but also in Europe, was a high 
priority for us.” SN

AMAZON
From page 1
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he U.S. Space Force is working 

with allies to establish interna-

tional norms of behavior for space 

activity and to share a common 

operating picture of activity occurring in space.

“What’s lacking at the moment is the ability 

to then apply consequences,” Air Marshal Mel 

Hupfeld, Royal Australian Air Force chief, said 

during an April 5 Space Symposium panel. “Once 

we can get an agreed position on behaviors 

and norms in space, then how do we define 

consequences for those that may not follow it?”

Many conversations at the 37th Space Sym-

posium revolved around norms of behavior in 

light of the Russian antisatellite test in November, 

the ongoing Russian war in Ukraine and the 

international response.

Since Russia invaded Ukraine in February, 

the United States, European nations and allies 

have worked together to support Ukraine and 

to penalize Russia through economic sanctions.

“How do we apply those lessons to the 

space domain,” Hupfeld asked. “How do we 

apply consequences of not following the 

norms and behaviors that we all agree on in 

a way that applies counterspace capabilities 

that don’t create debris? These are things that 

I’m not so sure of yet, but they are things that 

we’re working towards.”

While those questions are being addressed, 

it’s important for countries to demonstrate 

responsible behavior in space through their 

own actions, said Gen. John “Jay” Raymond, 

U.S. Space Force chief of space operations. “We 

have to set the example,” he added.

Another imperative is “to call out those that 

aren’t playing by the rules,” Raymond said. “Over 

the course of the last couple years, partners have 

gotten together and have messaged inappropri-

ate or unprofessional behavior in space. I think 

the collective voices add a lot of power to that.”

Finally, nations need to work together 

through the United Nations to establish bind-

ing agreements, panelists said. The United 

Kingdom has taken the lead on working with 

the U.N. Committee on the Peaceful Uses of 

Outer Space to establish norms of responsible 

behavior for military space activities.

NATO is “fully supportive of that,” said Lt. 

Gen. David Julazadeh, deputy chief of staff 

for capability development at NATO’s Allied 

Command Transformation headquarters. “It’s 

incredibly important that we follow up with that.”

Brig. Gen. Luca Capasso, Italian Space Op-

erations Command chief, added, “We need 

something that is binding in order to stigmatize 

the wrong activity in space. I think that work-

ing together probably we are going to be able 

to achieve the goal of adopting new norms.”

Equally important is obtaining a common 

operating picture, said Air Vice-Marshal Paul 

Godfrey, who leads the U.K. Space Command.

“When we’re all seeing the same thing and 

we’re seeing nefarious activity, then we can all 

call it nefarious activity,” Godfrey said.

While allied military leaders are eager to 

adopt norms for responsible behavior, “definitely 

we don’t want any legally binding treaty” like 

the Prevention of the Placement of Weapons 

in Outer Space and the Threat or Use of Force 

Against Outer Space Objects (PPWT) proposed 

by China and Russia, said Maj. Gen. Michel 

Friedling, French Space Command leader.

“As you all know, PPWT is sponsored by two 

nations, China and Russia, who want to ban 

weapons in space,” Friedling said. “At the same 

time, we all know they do exactly the contrary. 

And we all know that such a treaty would be 

unverifiable and incomplete because it doesn’t 

address anything from the ground to space.”  SN

Attribution and consequences  
for nefarious activity in space

From left: Air Marshal Mel Hupfeld, Royal Australian Air Force chief, Maj. Gen. General Michel Friedling, 
French Space Command leader, Brig. Gen. Luca Capasso, Italian Space Operations Command chief, and Kelli 
Seybolt, U.S. Air Force deputy undersecretary for international affairs, discuss norms of behavior for military 
space activities at the 37th Space Symposium.

DEBRA WERNER
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mazon’s record-breaking deal 

to purchase up to 83 launches 

from Arianespace, Blue Origin 

and United Launch Alliance are a 

boon to the West’s industrial competitiveness 

following  Russia’s abrupt exit from the global 

launch market.

“Russia is not coming back into the commer-

cial launch marketplace; this is it,” Bruno said 

this week during a roundtable with reporters at 

the 37th Space Symposium.

ULA was among Western launch providers 

not in a position to help OneWeb after Western 

sanctions put an end to plans to finish deploy-

ing its broadband constellation this year with 

a half-dozen Russian Soyuz launches. ULA’s 

remaining two dozen Atlas 5 missions are 

booked, including nine Amazon ordered last 

August for Project Kuiper. Vulcan Centaur, the 

Atlas 5 successor that ULA began developing 

in 2014, is expected to make its first flight this 

year before tackling a substantial backlog of U.S. 

government missions. 

While OneWeb secured a deal with SpaceX last 

month to resume launches this year, Bruno did 

not rule out ULA supporting OneWeb launches 

beyond 2024 if there is still a need and Amazon’s 

commitments are met, Bruno said. .“We are 

still looking at what we can do for them. Soyuz 

is gone, and they’re going to be gone for the 

foreseeable future.”

Arianespace, the Evry, France-based launch 

provider that booked 19 Soyuz launches for 

OneWeb, including the remaining six needed 

to complete its constellation, is in a similar po-

sition as ULA. Its remaining Ariane 5 missions 

are booked as it looks to begin the transition to 

Ariane 6 this year. 

During the reporter roundtable, Bruno said 

the Amazon contract will allow ULA to expand 

Vulcan production and increase investments in 

infrastructure. Beyond that, he said, this is “good 

for the country on multiple levels.”

Bruno said the  business that Amazon’s launch 

contracts will generate in the United States and 

Europe will ensure that the West is never again 

dependent on Russia for launch services. Bruno 

is well acquainted with Russian dependence. 

ULA’s workhorse Atlas 5 has always relied on 

Russian-built RD-180s engines. Luckily for ULA, 

all the engines for Atlas 5’s remaining missions 

have already been brought over from Russia.

Bruno also suggested that production and 

infrastructure investments propelled by Am-

azon’s large order would benefit the U.S. gov-

ernment, a cornerstone ULA customer that has 

invested more than $1 billion in Vulcan and its 

Blue Origin-supplied BE-4 engines. 

If there’s another crisis, Bruno said, in-

vestments made on behalf of Amazon would 

ensure enough launch capacity to keep the 

OneWeb story from repeating itself. And that 

holds true, he said, even if Amazon doesn’t 

end up deploying its planned 3,236-satellite 

Project Kuiper broadband megaconstellation.

“If, against all odds, Kuiper doesn’t make 

it, what will I do with all this infrastructure? 

Well, no one anticipated that Russia would 

invade Ukraine,” he said. “And as I look at the 

entire geopolitical scene, our relationship with 

Russia and where they’re going in space, and 

China’s extraordinarily aggressive posture 

with anti-satellite weapons, it seems to me that 

this country is going to need a much higher 

industrial capacity as we move forward over 

the next decade.”

The U.S. military, Bruno said, “will need a high 

launch tempo certainly in time of conflict as they 

might have to replace assets on orbit. They’re 

going to need to launch more assets.” That’s 

where the additional launch capacity generated 

by Amazon’s large order would come into play.

“So if Amazon goes away, the near term will 

be overcapacity, but in just a few years, the gov-

ernment would catch up to that and I would be 

able to use that capacity for them,” said Bruno. 

“That’s not as efficient as if I had Amazon, but it 

would certainly not go to waste.”  SN

ULA CEO frames Amazon deal as 
good for the West, bad for Russia

From right: ULA CEO Tory Bruno, Arianespace CEO Stéphane Israël, Blue Origin Bob Smith and Amazon 
senior vice president  Dave Limp during an April 4 breakfast at the 37th Space Symposium.
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“Russia is not coming back into the 
commercial launch marketplace; this is it.” 
— Tory Bruno, United Launch Alliance chief executive
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he European Space Agency is 

continuing discussions with NASA 

on how the agencies can work 

together to revive ESA’s ExoMars 

mission after ending cooperation with Russia.

ESA announced March 17 that it halted plans 

to launch the mission, featuring a European-built 

rover, in response to Russia’s invasion of Ukraine. 

Russia was to launch the mission on a Proton 

rocket and provide a landing platform and other 

components.

“It was not an easy decision,” Josef Aschbacher, 

director general of ESA, said during a panel of 

space agency leaders at the 37th Space Sym-

posium April 6. Scientists and engineers had 

worked for years on the mission, and the rover 

now is nearly complete. At the time of the deci-

sion to suspend work with Russia, it was being 

prepared to ship to the Baikonur Cosmodrome 

in Kazakhstan.

He thanked NASA for contacting ESA and 

offering assistance on ExoMars, adding in a later 

interview that discussions between the agencies 

are continuing. “Our teams are working with 

the teams in NASA about the technical steps 

that need to be done,” he said.

The agencies are looking at options for 

replacing the Russian elements of ExoMars, 

such as the launch vehicle and landing plat-

form. Other components that Russia was 

providing were radioisotope heating units to 

keep the rover warm at night, a technology 

commonly used by NASA but which for ESA 

is much less mature.

Another option ESA is pursuing is to replace 

Russian components with European ones. 

Aschbacher said studies are ongoing on tech-

nical and financial aspects of both strategies, 

which should be completed by June. “By July, 

I expect to have a decision from my member 

states,” he said, which would become part of 

the package for ESA’s ministerial meeting 

late this year.

ESA is also studying options for launching 

missions that were to fly on Soyuz rockets from 

French Guiana that were stranded by Russia’s 

decision in February to halt such launches. 

Those missions include two pairs of Galileo 

navigation satellites, two ESA science missions 

and a French reconnaissance satellite.

Aschbacher said ESA is studying ways to 

launch those satellites using Ariane 6 and Vega 

C launch vehicles, both of which are scheduled 

to make their inaugural launches this year. That 

will partly depend on an ongoing assessment 

of ramping up Ariane 6 launches expected to 

be done in a month. At that point, he said ESA 

would be able to better determine how to launch 

those payloads.

“One option might be that we have to look, 

for a limited period of time, at backup launcher 

options,” he said, which would include non-Eu-

ropean launch vehicles. “I would expect this 

would be a very limited period where we would 

need such solutions and then we can fully rely 

on Ariane 6.”

Aschbacher, like NASA officials, said that 

International Space Station operations remain 

unaffected by the Russian invasion of Ukraine 

and that ESA was preparing proposals to ex-

tend its role on the ISS through 2030. “We’re 

working toward the normal continuation of 

the operations of the ISS.”

Aschbacher said on the panel that, shortly 

after Russia’s invasion of Ukraine, the Ukrainian 

government asked to join ESA. “This is a big 

decision and not something that can be done 

very quickly,” he said in the interview, with a 

years-long process that nations must follow to 

become full members. “This is not something 

that will happen tomorrow.”

He said ESA was considering ways to 

assist Ukraine in the near term, such as 

providing satellite data to support damage 

assessments and agriculture. “I would expect 

significant financial support from the West 

in rebuilding Ukraine, and space can help 

with that.”  SN

ESA continues talks with NASA 
on ExoMars cooperation

T

EXCLUSIVE INTERVIEW

“I would expect 
significant financial 
support from the West 
in rebuilding Ukraine, 
and space can help with 
that.”

— Josef Aschbacher, European Space 

Agency director general

JEFF FOUST
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.S. Space Command, a military 

combatant command responsible 

for operations in outer space, needs 

more access to cutting-edge tech-

nology from the private sector, the head of the 

command, Gen. James Dickinson, said April 5. 

Of particular interest are services now offered 

by private companies that track space objects 

and analyze the data, he said at a news confer-

ence at the 37th Space Symposium.

Dickinson said he recently submitted a 

“commercial integration strategy” to the Defense 

Department, calling for more government-in-

dustry partnerships to give Space Command 

easier access to commercial space services. 

Greater collaboration with the commercial 

industry is “absolutely where we have to go,” said 

Dickinson. The command needs better space 

domain awareness and other capabilities and is 

looking for commercial industry to contribute 

to that, he added.

The existing processes for buying services 

from industry “need to change because the 

times have changed, capabilities by the indus-

try have changed, and many more companies 

are providing those services,” said Dickinson.

According to a summary of the strategy 

handed out to reporters, Space Command is 

interested in commercial capabilities in space 

domain awareness, command and control, ar-

tificial intelligence and big data management, 

modeling and simulation, space control systems 

and satellite communications and terminals.

“How can we do that better? How can we 

make it easier, more efficient, more feasible 

for a commercial company to enter into an 

agreement with us and participate, for example, 

in space domain awareness?” he asked. Space 

Command does not manage procurements 

but does put forth requirements the Pentagon 

must approve as a condition for funding. The 

Space Force, meanwhile, is standing up a new 

office to buy nontraditional commercial space 

services and is now trying to figure out con-

tracting mechanisms for services like space 

domain awareness.  

Data as a service
The military has established strong relationships 

with commercial satellite communications pro-

viders but needs to broaden its reach to newer 

industry sectors, Dickinson said. Partnerships 

with companies that provide space data as a 

service would help Space Command because the 

military does not have sensors that can monitor 

every area of space, and many companies now 

have sophisticated sensor systems. 

Space Command has set up shop at the Cat-

alyst Campus in Colorado Springs, where space 

startups write software code and develop software 

for space domain awareness applications. That 

connection is helpful, but the command needs 

commercial companies to be more integrated 

into its day-to-day operations, said Dickinson. 

“We need information to understand what 

is happening in space,” he said. “This is all about 

location. Because in order to be able to observe 

the space domain for any of the orbital regimes, 

you have to be in certain parts of the world and 

we’re not in all those parts of the world. That’s 

just a fact,” he said. By partnering with com-

panies that help fill those gaps, “we can build a 

common operating picture in the space domain 

so we can have a better understanding of what 

we’re doing and what’s happening.”

“There are companies today that have those 

capabilities that are ready to contribute,” he added. 

“Our pacing challenge is China. So our ability 

to move quickly is very important.”

Having partnerships with commercial com-

panies also improves the resiliency of military 

space systems because it adds more layers of 

capabilities, said Dickinson.  

A case in point is satellite imagery. The U.S. 

government operates its own spy satellites but 

its embrace of  commercial remote sensing 

constellations make it less vulnerable to dis-

ruptions if one or even a handful of satellites 

are attacked, he explained. 

The megaconstellations that the industry 

is building are “absolutely the resiliency that 

we’re looking for, the ability to have thousands 

of satellites,” he said. Enemies would “have 

to take out many of them to have any appre-

ciable effect.” And the advantage of relying 

on commercial companies is that they have 

“the ability to rapidly replenish. That is really, 

in my mind, where we need to go and we’re 

going in that direction.”  SN

Space Command signals demand 
for commercial space services

SANDRA ERWIN

U

“There are companies 
today that have those 
capabilities that are 
ready to contribute.”

— Gen. James Dickinson, head of U.S. 

Space Command
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ompanies interested in a NASA 

competition for a second Artemis 

lunar lander are using this week’s 

37th Space Symposium to find 

partners that may result in different teams than 

the earlier lander competition.

NASA released a draft version of the request 

for proposals (RFP) for its Sustaining Lunar 

Development project March 30. That will fund 

development of a second lunar lander, along-

side SpaceX’s Starship, to take astronauts to and 

from the lunar surface for the later “sustainable” 

phase of the Artemis program.

NASA expects to release the final RFP this 

summer with responses due within 60 days, 

agency officials said at an April 4 virtual industry 

day. NASA will select one team in January 2023 

for a five-year fixed-price award.

With the draft RFP released, companies are 

moving into high gear to form teams to compete 

for a contract likely worth several billion dollars.

“We’re going to be in the game somewhere,” 

Robert Lightfoot, executive vice president of 

Lockheed Martin Space, said of the competition 

in an April 5 interview during Space Symposium. 

“We’re having a lot of conversations this week.”

In the original Human Landing System (HLS) 

competition that SpaceX won, Lockheed Martin 

was part of the “National Team” led by Blue Or-

igin, which also included Northrop Grumman 

and Draper. Northrop executives said March 

30 they were considering both working again 

with Blue Origin and leading a separate team.

Lightfoot said the new Sustaining Lunar De-

velopment competition differs from HLS, which 

he described as being driven by the goal at the 

time to return humans to the moon by 2024. 

The new competition is focused on landers to 

support long-term lunar exploration that can 

support later missions to Mars.

“That changes your discussion about what 

capability you want bring to the table,” he said. 

“Anything we do we want to be extensible to Mars.”

He said Lockheed had several meetings this 

week to talk with prospective partners. “Space 

Symposium was actually a perfect opportunity 

for us because, for anybody we want to talk to, 

we can get together like that,” he said. 

In the original HLS competition, Sierra Space 

was part of a team led by Dynetics that was one 

of the finalists. The company, which is focusing 

most of its efforts on its Dream Chaser space-

plane and the Orbital Reef commercial space 

station, is considering participating in the new 

competition, but not necessarily with Dynetics.

“We have a very unique, strong relationship 

with Blue Origin,” said Tom Vice, chief exec-

utive of Sierra Space, in an April 5 interview. 

The two companies are the lead partners on 

the Orbital Reef commercial space station, one 

of three that won NASA funding in December 

for initial design studies.

He said Sierra Space would likely partner on 

any proposal from Blue Origin rather than lead 

its own team. “We would probably think about 

how we partner with them,” he said. “They’re 

still putting together their overall team, but 

that’s how I think it would play out for us. We 

wouldn’t go it alone.”  SN

Artemis lunar lander contenders 
revisit team rosters for round two

JEFF FOUST

“We’re going to be in the game somewhere. 
We’re having a lot of conversations this week.” 

— Robert Lightfoot, Lockheed Martin Space executive vice president

C
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egaconstellation startup E-Space 

is preparing to deploy the first of 

potentially hundreds of thou-

sands of satellites on a Rocket 

Lab mission slated for no earlier than April 19.

Three E-Space prototypes are part of the 

34 payloads that Rocket Lab said April 5 are on 

the upcoming mission, including satellites for 

Alba Orbital, Astrix Astronautics, Aurora Pro-

pulsion Technologies, Unseenlabs and Swarm 

Technologies.

Rocket Lab will also attempt a mid-air heli-

copter capture of its Electron launch vehicle for 

the first time after the flight. The launch is set 

to commence within a 14-day window start-

ing on April 19 and represents a major step in 

Rocket Lab’s plans to make the rocket reusable.

For E-Space, its prototypes will “validate and 

demonstrate our new technologies around 

guidance and control systems,” founder Greg 

Wyler said in an interview at the 37th Space 

Symposium in Colorado Springs.

These systems have been designed to sup-

port satellites that have significantly smaller 

cross-sections than other low Earth orbit (LEO) 

broadband constellations, according to Wyler. 

He declined to discuss dimensions but said 

smaller satellites are a key part of E-Space’s goal 

to develop a sustainable megaconstellation. 

Their size reduces the potential for collisions 

and the debris created if there is an impact.

Despite having Rwanda-backed spectrum 

filings for 300,000 satellites, Wyler says E-Space 

will ultimately have a net positive impact on 

the space environment. In addition to provid-

ing broadband services, its spacecraft will one 

day be able to capture and de-orbit debris too 

small to track.

By December, Wyler said the venture plans 

to deploy “less than 10 satellites” that will be 

closer to its final design.

“We’re going to be demonstrating other 

features in December of more of a production 

unit,” he said, “and if the production units meet 

our goals, then we’ll go into serial production 

in 2023.”

However, a debris de-orbit capability the 

venture has yet to disclose will not be part of 

the satellites it is planning to launch this year.

“The ability to capture and de-orbit these 

debris between one and 10 centimeters is 

something that is part of our goal, it’s something 

we’re working on, we think we’ll get there — it’s 

not a necessity for our system,” he said.

According to Wyler, the system is also de-

signed to continue operating in “a high-debris 

environment” that would follow a Kessler Syn-

drome event, where in-orbit collisions produce 

debris that leads to more collisions. 

“I’m assuming the worst, and we’re design-

ing a system that will function in that environ-

ment,” he added.

Growing the business
E-Space announced $50 million in seed funding 

in February that Wyler said funds the startup up 

to serial satellite production next year. 

The startup has grown its team to “close to 

50” employees spread across France, Boston, 

Washington, and California, he said, and plans 

to reach around 200 by the end of 2023 to help 

the company ramp up.

Wyler also founded megaconstellation startup 

OneWeb, and plans to leverage the experience 

gained in setting up a high-volume facility in 

Florida for the company that was designed to 

produce up to two satellites a day.

“Once we get our satellites up, and they 

function and do what we hope they do, then 

I don’t think the funding will be a challenge,” 

Wyler added.  SN

E-Space founder sheds more light on 
sustainable megaconstellation plan

JASON RAINBOW

M

“The ability to capture and de-orbit these debris 
between one and 10 centimeters is something 
that is part of our goal, it’s something we’re 
working on, we think we’ll get there — it’s not a 
necessity for our system.”

— Greg Wyler, E-Space founder, in an interview at the 37th Space Symposium

Veteran space entrepreneur Greg Wyler founded O3b and OneWeb before turning his attention to E-Space.

EXCLUSIVE INTERVIEW
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ASA expects to make awards this 

spring in the next phase of its ef-

fort to transition from operating its 

decades-old network of commu-

nications satellites to purchasing commercial 

services.

The Communications Services Project (CSP) 

completed its first phase in 2021 by determining 

long-term communications needs for missions 

currently served by the Tracking and Data Relay 

Satellite (TDRS) constellation of NASA-owned 

satellites that have provided service since the 

1980s. NASA is now evaluating proposals for 

demonstrations of commercial services to 

replace TDRS.

Eli Naffah, CSP formulation manager at NA-

SA’s Glenn Research Center, said in an interview 

during the Satellite 2022 conference March 22 

that the agency expected to make multiple awards 

this spring. He declined to detail the number and 

size of the awards, citing the blackout period in 

the ongoing procurement. 

“We’ll be looking to do those demonstra-

tions that will kick off this year and occur over 

the next three to four years,” he said. “We’ll be 

demonstrating the end-to-end capability that 

we would ultimately be able to go out and pro-

cure for NASA missions.”

The awards are intended to demonstrate 

that commercial satellites can handle commu-

nications services currently performed through 

TDRS. However, those demonstrations will use 

different frequencies than TDRS satellites, which 

are set aside for space research.

“Right now, we’re not looking for backward 

compatibility,” Naffah said. “We’re figuring that 

existing missions that are utilizing TDRS capa-

bility will continue to utilize TDRS for their life. 

What we’re looking at here is future missions.”

Those future missions will be designed to 

communicate using commercial frequencies, 

allowing them to work with commercial satel-

lites. One issue, he said, is that existing spectrum 

bands for fixed and mobile satellite services don’t 

include allocations for space-to-space commu-

nications, something that may be addressed at 

future World Radiocommunication Conferences. 

“Getting those space-to-space allocations is going 

to be key to being able to offer an operational 

service to spacecraft,” he said.

Alternatives include optical communications 

that don’t have spectrum limitations and hybrid 

solutions that offer a mix of direct-to-Earth and 

space-based relay capabilities, he said. “We’re 

reaching out to industry and saying, ‘Based on 

what you can do and what you want to do, tell 

us what you want to invest in and we’ll invest 

with you and demonstrate those capabilities.’”

The CSP demonstrations are intended to do 

more than just technical feasibility. They will 

also explore the best acquisition approaches to 

buying such services. “While we’re doing the 

demonstrations, we’re going to be looking at 

what that acquisition strategy is and what the 

transition plan is,” he said. Those acquisitions 

could begin even before the demonstrations 

are completed, with the goal of having services 

in operation by the end of the decade.

Another element of the demonstrations is to 

get NASA missions that have been working with 

TDRS for decades to get used to a commercial 

alternative. “I think probably the biggest obsta-

cle we face is working with the NASA culture, 

making sure that we build confidence with 

the NASA missions that this can be done,” he 

said. “We’re going to need to socialize with the 

missions and build confidence that commercial 

services will be robust and reliable.”

CSP has the advantage of using lessons 

learned from past NASA commercialization 

initiatives, including the ongoing Commercial 

Low Earth Orbit Destinations (CLD) program 

to support establishment of commercial space 

stations. That includes using multiple funded 

Space Act Agreements for the demonstration 

phase of the program, similar to what NASA 

did for commercial cargo and crew.

“All those lessons learned are rolled into 

what we’re trying to do for CSP and I think it’s 

really paying off for us,” he said. “NASA has 

done this successfully with industry before, and 

we’re doing it now with CLD. I think that will 

translate very well for the very mature market 

of satcom.” SN

NASA to audition commercial  
replacements for TDRS constellation

The Tracking and Data Relay Satellite (TDRS) constellation of NASA-owned satellites have provided service 
since the 1980s. NASA is evaluating commercial proposals to replace TDRS.

JEFF FOUST

N
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 emand for satellite communi-

cations has outstripped supply 

in markets recovering from the 

pandemic, according to satcoms 

provider Speedcast CEO Joe Spytek.

Spytek told SpaceNews the company is “about 

nine full satellites short” for meeting demand it 

sees next year across cruise, energy and other 

markets that were hit hard by COVID-19.

“There hasn’t been a lot of GEO satellites 

being launched, plus we have some C-band 

capacity that’s going away,” he said, referring to 

the spectrum satellite operators were required 

to sell to terrestrial 5G operators. 

While a significant chunk of new capacity 

is due to come online from low Earth orbit 

broadband megaconstellations, those networks 

planning to sell services through wholesale 

models have suffered delays.

SpaceX’s fast-growing Starlink broadband 

megaconstellation, which currently provides 

broadband services in about 30 nations and 

primarily focuses on the consumer market, 

has built its business around selling to cus-

tomers directly. 

“We can integrate Starlink terminals into 

our unified global platform, but we can’t go 

buy bulk capacity from Starlink and provide it 

to our customers,” Spytek said.

With a lack of available capacity in the market, 

he expects prices will “start to creep up a little 

bit,” but then come back down once OneWeb 

and other wholesale-focused LEO operators 

come fully online.

“We’re just in this kind of weird point in 

time where there’s a dearth of capacity for our 

customers,” he said.

Returning optimism
“It’s a little bit odd to me that we find ourselves 

in this position,” Spytek said, “but that is where 

the industry is right now.”

Speedcast emerged from restructuring in 

March 2021 after pandemic-related travel re-

strictions that drastically reduced demand in 

its core markets helped push it into bankruptcy.

However, he said COVID-19 has also cata-

lyzed “true change and user behavior” that is 

increasing demand for bandwidth in multiple 

sectors.

The energy industry has talked about “the 

digitalization of the oilfield” for decades, Spytek 

added, but it took oil prices to plummet last 

year for the sector to shift to digital processes 

to improve efficiency.

“They are trusting the comms, and they’re 

demanding remote assets, they’re driving ef-

ficiencies — it really is real this time,” he said.

“We see rigs going from 3, 4, 5 megabits [of 

capacity] to 30, 50, 100 megabits … it’s an order 

of magnitude change. Even with the high-value 

customers that have been very cautious about 

that change.”

In the cruise market, Spytek said one of its 

main customers went from ordering 8.5 gigabits 

of capacity to “north of 24 gigabits of capacity, 

just so far, with more to come.”

After seeing growth in expedition cruise 

itineraries and polar vessel traffic, maritime 

connectivity specialist Marlink recently said 

it is buying more bandwidth capacity from 

Intelsat to meet demand.

“Ultimately, that’s a great thing for the in-

dustry,” Spytek said, because “I think everyone 

was wondering who was going to absorb all 

this capacity and how it was going to be sold.”

However, the shortfall on the horizon for 

delivering that planned bandwidth has left 

Speedcast hunting for bridge capacity.

Spytek said this need for bridge capacity drove 

Speedcast to recently sign on as a distributor 

partner for OneWeb’s delayed LEO network.

Customer trials with OneWeb are slated to 

begin in mid-2022 to bring two-thirds of the 

deployed LEO network into service for Speed-

cast’s energy and enterprise customers, followed 

by maritime mobility in 2023.

For the time being, OneWeb’s services are 

limited to fixed applications, which would 

include Speedcast’s customers on oil rigs and 

cruise ships at ports, and full coverage is only 

attainable in the upper parts of the northern 

hemisphere.  SN

Speedcast sees a dearth of 
satellite capacity ahead

Speedcast is hunting for bridge capacity to meet increasing demand for bandwidth. 

JASON RAINBOW

D
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uantum Brilliance, an Australian 

and German quantum computing 

startup, is eager to identify space-

based applications for its technology.

“I’m here because I’m very keen to talk to 

lots of potential customers about feasibility 

studies,” Mark Mattingley-Scott, Quantum 

Brilliance managing director for Europe, the 

Middle East and Africa, told SpaceNews at the 

Space Symposium. “We really want to go into 

space as soon as possible.”

Last year, Quantum Brilliance delivered its first 

quantum computer to the government-funded 

Pawsey Supercomputing Centre in Western 

Australia. While this initial product is about half 

a meter wide and fits in a standard server rack, 

the company is working on smaller models.

“We plan to get that down to a lunchbox size 

that consumers a couple hundred watts in the 

next few years,” said Mattingley-Scott, who spent 

nearly 32 years at IBM before joining Quantum 

Brilliance last year. “That’s a very interesting 

payload to put on a satellite in space.”

Most quantum computing technology re-

quires extremely cold temperatures. Quantum 

Brilliance works with synthetic diamonds to 

create quantum computers that operate at room 

temperature.

Quantum computing technology is evolving 

rapidly, but most quantum computers remain 

extremely large.

Quantum Brilliance is working to develop 

quantum computers that can outperform con-

ventional microprocessors, like GPUs, for the 

same size, weight and power.

“We were pretty certain we can get to quantum 

utility against the GPU in the next three years,” 

Mattingley-Scott said. “Those are the kind of 

timescales where for space, you need to start 

doing stuff now.”

In general, quantum computers are good 

at solving extremely complex, multifaceted 

problems.

For example, quantum computers could 

provide “much more accuracy but also more 

speed in optimization machine learning 

problems, pattern recognition and labeling,” 

Mattingley-Scott said.

Still, it’s impossible to imagine all the potential 

applications for quantum computing today just 

like it was impossible to chart future applications 

for early integrated circuits.

Quantum Brilliance, founded in Australia in 

2019 established a German subsidiary last year.

The firm’s German subsidiary is working 

with Ulm University on a 15.6 million euros ($17.1 

million) research project, funded by the German 

government and led by the Fraunhofer Institute 

for Applied Solid State Physics. The three-year 

project, announced in January, is focused on 

scalable quantum microprocessor technology 

based on synthetic diamonds.  SN

Seeking space applications 
for quantum computers

DEBRA WERNER

Q
“We plan to get that down to a lunchbox size that 
consumers a couple hundred watts in the next 
few years,” said  Mark Mattingley-Scott, who spent 
nearly 32 years at IBM before joining Quantum 
Brilliance last year.
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Antonov shortage threatens delivery 
delays for the biggest satellites

JASON RAINBOW

A
 shortage of Ukrainian Antonov 

transport aircraft raises the pros-

pect of more delays for satellite 

projects already bogged down by 

supply chain issues.

Satellite manufacturers make heavy use of 

large cargo space on Antonovs to transport GEO 

spacecraft from factory to launch site.

But some Antonovs have been destroyed amid 

Russia’s war in Ukraine, noted Mark Quinn, head 

of Willis Towers Watson’s satellite insurance 

business, and those that are in service tend 

to be owned by Russian air cargo companies 

subject to Western sanctions or are being used 

to support the war effort.

“So they’re just not generally available,” Quinn 

said, “and you have potential launch delays that 

come into play.”

With few if any airborne alternatives available 

for the commercial market, French Guiana-bound 

satellites would need to go by sea and U.S.-built 

commercial GEOs might need to travel by truck 

to reach their launchpads. 

SES told SpaceNews it now plans to use a boat 

instead of an Antonov to transport its SES-22 

C-band satellite from Europe to the U.S., where 

it is slated to launch from Florida on a SpaceX 

Falcon 9.

Although traveling via the ocean will take 

weeks longer, SES spokesperson Suzanne Ong 

said the satellite remains on track to launch 

before the end of June.

“The sea transportation duration can be ab-

sorbed by SES-22 project margin, therefore not 

delaying SES-22 launch schedule and not im-

pacting the timely clearing of C-band spectrum 

for 5G roll-out in the US,” Ong said.

The Measat-3d satellite Airbus has been 

building in France will likely also need to travel 

by boat to launch on an Ariane 5 rocket from 

French Guiana this year.

Viasat confirmed it is currently planning to 

truck its first ViaSat-3 satellite from California 

across the United States to Florida, where it is 

slated to launch on a SpaceX Falcon Heavy later 

this year. It is unclear whether the company 

had previously planned to fly the spacecraft 

across the country.

Meanwhile, aircraft manufacturers are con-

sidering certifying other planes with large cargo 

spaces for flying GEO satellites.

Options include the Airbus Beluga, which in 

2006 flew the Columbus module for the Inter-

national Space Station from Germany’s Bremen 

Airport to the Kennedy Space Center, Florida.

“We are monitoring the situation closely 

together with our partners, customers, and 

suppliers with regard to the transport of satel-

lites,” Airbus Defence and Space spokesperson 

Ralph Heinrich said.

“We are continuing our preparations for 

the Beluga Transport project. It is too early to 

draw any conclusions from the situation for 

the moment.”

GEO communications satellites require ad-

ditional safety approvals because they contain 

pressurized heat pipes and other hazards.  SN  

The European Space Agency’s 
CHEOPS expoplanet telescope 
is loaded into an Antonov cargo 
aircraft in 2019 for transport 
to Europe’s launch center in 
French Guiana. 
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