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What is ISAM?

Servicing  *

COSMIC information approved for unlimited public release

L ot

==




My Background in ISAM

| Startéd with DARPA’s Orbital Express (launched 20.07) 
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OSAI\/I Natlonal In|t|at|ve Space Superhlghway CC SMIC

Reglonol Hubs &BeVO“d

» Strategic footholds in space

» Provide utilities to hosted payloads Space Tug Cisl )

: : ; slunar Hub

» Provide refueling and services to the =
tfransportation network

» Serve as aregional logistics depot

ich ime
AsSiunar

Satellite

Cislunar Orbit

Sustainable Transportation Network

* Provides rapid and responsive mobility
» Transports logistics between regional hubs
» Supports responsible disposal and debris mitigation

Earth-to-Orbit Logls’rlcs A‘f ' -

» Fosters a competitive commercnol launch industry
. Provides routine, low-cost access ’ro space

arth Orbit
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ISAM National Strategy and Implementation Plan

FOSTER AN ECOSYSTEM TO LEVERAGE ISAM CAPABILITIES |

. Support and stimulate USG, academic, and commercial ISAM capab|I|ty development
» Con3|stent Wlth US Space Priorities Framework (Dec 2021)

BENEFITS ,
s Promote a suStaihabIe space environment
~* Improve SC|ent|f|c output of spacecraft and payloads

* Create robust, sustalnable and enduring in-space: mfrastructure ;
7 Exp_and performance, avarlabmty, resilience, and lifetime of space systems

Apr 2022 |8 B Dec 2022

.’STRATEGIC GOALS

Advance ISAM research & development

Prioritize expanding scalable’ ISAM infrastructure
Accelerate the emerging-ISAM commercial industry
Promote international collaboration and cooperation

Prioritize énvironmental sustainability

.@.w.e..w!v!e'

Inspire a diverse future space workforce
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Develop technologles supportlng emergmg space mdustrles mcludmg Satellite e
Servicing & Assembly - | | N N , 2?5

. . J (,ONbonTuMFm HF;A “E MOBILITY
Enablmg m-space...

_AND \“.’\F\/I (/\‘—’/ BILITIES

I

"_7 ( 3 Close Inspectlon

‘ . : : Free -Flyer Capture and Relocatlon 1
: CommerC|aI serV|cers perform autonomous capture of active spacecraft and uncontrolled \  osam-1
debris, reIocating them to new operatlonal disposal or saIvage orblts

Del:very and Aggregatlon |

/

. ; P
' Commercial launch' and high- efﬁuency in- space transportation systems dellver commodltles ) A .
and cargo to- assets in multlple orblts enabllng frequent and lower-cost resupply - : e
: . ;
: o Mamtenance & Repalr -
US spacecraft Iaunch with standard interfaces enablmg commercial robotic: serV|cers to ¥

Mars Transportation :
conduct planned and on- -demand manufacturlng, repair and malntenance Human System ‘-

T M exploratlon spacecraft refurb|shed and recertrfled in space N = :

Refuelmg and FIu:d Transfer . g s
Spacecraft launch with standard i in- space fuellng (and other) accommodations Commerc1a|

_Installation and Upgrade

Great Observatones and platforms i in multlple orbits enable hostlng of operat|onal and
expenmental mstruments and payloads CommerC|aI servicers provide delivery, installation

and hosting services.
Manufacturlng and Assembly

Purpose-built in-space systems enable audacious new science, exploratlon and commercial-
ization of space: a 20-meter space telescope d|scovers signs of life on extrasolar planets; an
outer planets human exploration mission departs aboard an in-space assembled craft;
manufacturing products for use in space and on Earth provide a stimulus to the U.S. economy.

Not all activities depicted are currently funded or approved. Depicts “notional future” to guide technology vision.

serwcers prowde fuellng on- demand in multiple orbits and pIanetary surfaces AR

Persistent
Platform or
“Instrument
Hotel”

Great




Space Access, Mobility and Logistics 2030

Upgrade/Repair via Modularity XGEO SDA g

= o H > Enable high-performance processing > Provide support for US interests
Orblt Repos_ltlonlng > Upgrade electronics / sensors > Tailor orbits to time of year and lighting conditions
> Move ass.et§ atwill ) > Upgrade with new capabilities > Augment space traffic control along XGEO lanes and
> Decommission at end-of-life > Evolve capabilities along with missions and threats around Moon
B /ﬁ} > The “Immortal Spacecraft”
et \\\ : g E—
@ \,,\ ,,,,, N Y i n
: Autonomous RP0O-Docking

> Inspection and characterization
> Multi-agent collaboration
> Explore disaggregation beyond LEO

"
% %

®
%

Responsive Launch

Launch to any orbit from any location
24hr launch call-up

Hot-swappable payloads

NEVER launch ballast again

XGEO Operatlons

> Enable and protect commercial shipping lanes

> Support civil exploration of deep space

» Comm, PNT, processing nodes

» Maneuver dominated regime leverage multi-mode propulsion

YV VYV

Maneuver Without\Regret

> Unlock spacecraft from fuel constraints that cutrently exist

> Maneuver and reposition assets with impunity

> Protect and defend US government, civil and commercial interests
> Enable truly persistent assets and platforms throughout XGEO

j On-Orbit Assembly and
Manufacturing

Dynamic
Response &
CompIeX|ty

Position orbital assets at
time and place dictated by

YV VVYYVY

VLEO - MEO

»> Assembly and construction of large structures
> Basis for space based logistics chain

> Enable space commodity exchange

» Tailor structures for environment not launch

Mid-flight Refueling

Use fuel required for the mission

Decrease transit time/Increase revisit rate

Fly novel flight paths for mission requirements

Single fuel type multi-mode propulsion

Decrease launch mass with corresponding cost reduction

GEO - 2x GEO 3X GEO-L1/12

dynamic scenarios
Create uncertainty through
complexity

Novel Orbits
* 4 Learn how novel, low-energy
: orbits can be exploited

» Map the dynamic Earth-
Moon LaGrange Points
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Commercial ISAM Is Growing

a SPACELOGISTICS ' : y- j
A Northrop Grumman Company ol y e / \ 4 ' STARF'SH
. N 3 : SPACE

v QUANTUM

THINK
ORBITAL

And many, m.an'y, many more...
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COSMIC: A Nationwide Alliance for ISAM Rl

VISION 'it,i; ;ti};{¢_

Create a nationwide alliance that /’( - ’“
enables the U.S. space community " S
to provide global leadership in ISAM. -~~~ *~ = &

MISSION STATEMENT g L

Making ISAM a routine part
of space architectures and
mission lifecycles.

b MISSION
ECONOMICS APPLICATIONS

Promote U.S. leadership in ISAM @2 Encourage and guide missions
b
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CAPABILITY ECOSYSTEM

DEVELOPMENT

Develop, mature, and
demonstrate ISAM
technologies that enable
and enhance mission utility.

technologies and capabilities that to use ISAM capabilities as part
change the business model away of commercial and government
from single-use space assets. program lifecycles.
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COSMIC Organization

Steering Committee
(USG + Industry + Academia)

Consortium Management Entity

Execute day-to-day operations according to
strategic guidance from the Steering Committee

Government Caucus

Industry Caucus

Academia Caucus

@ CAPABILITY.
‘ DEVELOPMENT

ECOSYSTEM

al)) Economics

Research &
Technology

Missions &
Ecosystems

Policy & Regulation
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COSMIC 2024Products

Steering Committee (SC)
State of COSMIC Assessment

Research &
Technology (RT)

ISAM Technology
Taxonomy

ISAM Technology

Inventory

Data Collection for ISAM
Critical Capabilities
Roadmap

Mapping of Products to COSMIC Objectives
Mapping of Products to National ISAM Implementation Plan

Consortium Management Entity (CME)
COSMIC Lexicon

Industry Caucus

Government Caucus

Demonstration
Infrastructure (DI)

ISAM Testbed Taxonomy

~ (Digital, Ground, Flight)

ISAM Testbed Inventory

~ State of US ISAM

Testbeds Report

Academia Caucus

Missions &
Ecosystems (ME)

ISAM Capability
Taxonomy

ISAM Use Cases & Value
Proposition

ISAM Funding

Opportunities Repository

Data Collection for ISAM
Critical Capabilities
Roadmap

Policy & Regulation
(PR)

ISAM Policy and
Regulation Repository

ISAM Policy Education
Seminar Series

COSMIC information approved for unlimited public release

Workforce
Development (WD)

ISAM Education Advocate
Inventory

ISAM Hard Problems List

ISAM STEM Resources
and Outreach
Opportunities



COSMIC Supports the
National ISAM Implementation Plan

1. Advance ISAM 2. Prioritize Expanding 4. Promote International 5. Prioritize Environmental
Research & Development Scalable ISAM Infrastructure Collaboration & Cooperation Sustainability

Accelerate the Emerging Inspire the Future Space

Workforce

ISAM Commercial Industry

1.1.1 Evaluate ISAM cost /
benefit

2C

1.1.2 Launch an in-space
ISAM test capability

1.2.1 Maintain ISAM State of
Play

@@ - ©

1.2.2 Prioritize ISAM research

. ME4

1.2.3 Research power
technologies

1.2.4 Research autonomy
technologies

2.1.1 Coordinate on
standards development

2.1.2 Incorporate standards
in government SVs

2.1.3 Flight qualify standard
hardware

2.2.1 Close gaps in US
testing capability

@ DI2 DI3

2.2.2 Create propellant
purchasing strategy

3.1.1 Adopt commercial
modular infrastructure

3.2.1 Convene a nationwide

ISAM consortium QM!Q

3.2.2 Improve access to USG
test facilities

DI2

3.3.1 "Buy services" vs. "buy
hardware*

3.3.2 Create procurement
documentation for ISAM

4.1 Encourage international
cooperation on norms

4.2 Assess ISAM national
security risks

4.3 Inform ISAM regulations

4.4 Promote US regulatory
intent

4.5 Promote international
cooperation

4.6 Promote international
research and joint testing

LEGEND: ‘ - Indirectly informs ‘ — Directly supports
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5.1 Develop ISAM
procurement options

5.2 Revise US policy for RPO

5.3 Evaluate EOL disposal
policies

6.1 Engage K-12 students in
ISAM

WD3

6.2 Increase access to
education programs

@ WD3

6.3 Expand multi-disciplinary
education opportunities

@ WD3



COSMIC Membership

* 180 member organizations

s 791 authorlzed part|C|pants
—-51% mdustry
- — 39% government

- 10% academia

Rt No cost to- Jom |

e us persons workmg for
~US organizations with a

vested interest in US * -
- leadership in ISAM

Member Org ISAM Activity

Organizations

60

Powered by Bing
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COSMIC

CONSORTIUM FOR E MOBILITY

NOW ACCEPTING
MEMBERSHIP APPLICATIONS

COSMIC

CONSORTIUM FOR S
AND ISAM CAPABILITIES

MEMBER ORGANIZATIONS AUTHORIZED PARTICIPANTS COLLABORATION SITE

Join today!! cosmicspace.org/membership



ISAM Research & Technology

* In-space manufacturing for Earth
— Semiconductors
— Optical fibers
— Pharmaceuticals

— Tissues

* In-space assembly and manufacturing for Space
— Robotic assembly of large structures '

‘~ Robotic-assembly of spacecraft and spacecraft components

“* In-space servicing
— Inspection
— Life Extension
— Refueling (robotic spacecraft, crewed missions to the Moon or Mars)

— Upgrade / Repair

Approved for Public Release.
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: I\/Iaking ISAM a Routine Part of Space

ISAM includes capabllltles where the future

looks different through the windshield than it |

does through the reawlew m|rror — Ron Blrk
'_1°" Information eh'ari.ng, for _coi‘ll-aboration
- * Use cases and value pr_.e‘positions.

’.,’ Gaps ~ technology, .operatlons acqwsmon
pollcy, legal, fundlng

. Stendardization ] intero"perability '-

On-orbit logistics cache
provides parts and tools
when needed.

On-demand manufacturing &
assembly provide flexibility o
respond to unknown needs and
to build large parts on orbit.

Regular logistics from Earth
and other hubs ensure the
servicing demand is met in a
timely manner.

Servicer refueling provides an essential
commodity and supports the business
case for the servicing ecosystem.

Refuel, repair, relocate, and
upgrade satellites to make
them responsive, resilient,
and persistent.
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