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1SS Mission Goals — The Decade of Results:

Enable Deep Space.- & /\

| Exploration
Validate Exploration Technologies
and Reduce Human Health Risks

Foster Commercial

Space Industry |

In partnership with Commercial
LEQO Office

‘Incubate in-space manufacturing,

/‘ - . - g, .
P support commercial LEO facilities
and customers
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to Benefit Humanity = - = - Inspire Humankind

Life-saving medical research
& applications, understanding

climate change, sharing

discoveries with all

Broaden reach of space
benefits, engage public,
create diverse future STEM
workforce ;

T

‘Provide National Human
Collaboration Space Flight Infrastructure
Maintain & expand international Ensure continuous human presence

partnerships, set norms & standards - ‘ in LEO - no gap; provide destination
- fAr ~rrows P ~A~arnn tranennrtatinn

Enable 'International



~ISS Extension Thiough 2030

"« On December 31 2021, the -
White House announced a

~ decision to extend operatlons of
the ISS through 2030* e

« Extension through 2030 wil allow
~ time to complete critical . s -
Y (ollel:tife]aWe (Vi ole] (=l d-T\/II=E INTERNATIONAL SPACE STATION

while bringing new commercial. - |
LEO capab|I|t|es online

e The ISS Internatlonal Partners are Worklng W|th the|r respectlve governments
to extend through 2030 | -

O There are no technical constralnts to operatlng through 2030


https://blogs.nasa.gov/spacestation/2021/12/31/biden-harris-administration-extends-space-station-operations-through-2030/

G Supportmg goals In LEO and beyond requires a- continuous on-orbit LEO

platform . ity
O The ISS is well- equrpped technically to continue operatlons through 2030 ‘\ ‘r
- 012030 reduces risk of achieving transition readiness | | L .

- CLDs available -
“« Non-NASA demand developed
 Exploration objectives on ISS
* completed

« International partnership
- transitioned _
. Ongomg research transitioned tog
CLDs “
= Allows time for overlap between
- 1SS and CLDs



“ Utilization Transition R
\ from ISS to CLD (notional) <

Users ? | ki ~ISS - CLD

Bilateral government to government

Int_e_rna_tlonal Partner Through ISS Intergovernmental Agreement RETTETE AT S T ST Gy
Utilization (IGA) and bilateral agreements with industry
Long-duration rﬁicrogravity testing of Accommodation for ongoing subset of
NASA TeChDOIOgy ~exploration systems (ECLSS, Crew Health testing, possible incorporation into
Demonstration Systems, Food Production, etc.) CLD designs
| . : . . <. Ongoing research with NASA crew and
HRP risk reduction plans - multiple =N - ;
) . - - ~~ possibly private astronauts, exploration
NASA Human Research " subjects for varied durations ' En'abgg/"p ]
- - '—-....‘H__

Biological, Physical, Earth, Planetary Purchase accommodation for ongoing

NASA Science q Qo : decadal-driven science; transfer hardware or
> el e Sl purchase commercial facility services H“‘“m_,\\
Other Government Agency Through ISSNL or NASA collaboration B o s X
¢ Research (NIH, NSF, DoD, others) roug ational La

Development through LEO National Lab ;

In-Space Product _ . . . .
: NASA in-space production + ISSNL commercial production business to
Manufacturing e ess

Commercial Tourism, ISS Private Astronaut Missions, Commercial

Marketing Use Policy, reimbursement of resources Business to business



_ - ISS Technolo Demonstration Fly-Off Plan
| W- : - ~80% of capability gaps requiring ISS; | ge

]- - _' Commercral LEO Destination (CLD) Is required after 2030

Fire Detectioh. Suppression, Monitoring. Cleanup

Material Flammability and Fire Propagation ; = gy % Ground development

A Suit Design for Health and Performance Planned ISS testing/validation
Initiated on ISS

|trat|onS stem or Lunar/Martian Dust

Atmosphere Monrtorrn - _ i Capability G
Low Mass/Vqume Crew Clothing S stem ' _ iy _ apability Gap #

In-Flig tWater Quality Monitor _ - ., I [

Non Metabolrc Solrd Waste Processor -

! v
Fecal Resource Recover |

ensorrmotor Neuro ocular Cardro Co ntermeasures

End CLD Transition

Crew Health and Countermeasures Info matrcs TooI
Crop Production

Food S stem Supporting Health and Performance ' |
Radiation Monitoring and Mrtratron

Current ISS_ Ertd of Life

Begin CLD Transition

N I A
Exploration Potable Water |senserfor Sarln/Dormanc Perlods 13) > ‘
Recover >90% Wate elif ine Brine 6-1 : _ .,(>. : a
Robust Advanced Water Recover System - |
)

" [Compact Low Logistics Commode 'S Testbed

Recover/Recycle 02 from CO2
Improve Reliabilit /Decrease Comlexrt of Ox e Generatron System >
Robust Condensing Heat Exchanger . _ _ I

Atmos here CO2 Removal _

M
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Exploratlon Capabllltles Development Technology
Demonstratlons

Right: Space

Suit Evaporation

Rejection Flight

' Experiment
.. (SERFE)

Below: Brine Processor Assembly :
“installed in March 2021

- Above: Mark Van de Hai mstalllng 4-Bed C02 ;
Scrubber in the us Laboratory :
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Advanced  /
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I'SS Research Statistics

Investigations for 65: 290
140 NASA/U.S.-led investigations
e 150 International-led investigations
« 81 New Investigations
- 0CSA
- 24 ESA
- 11 JAXA
- 43 NASA/US
- 3 ROSCOSMOS

MCB Approved Statistics Exp.

062

3040 Investigations

o 4418 Investigators Represented

* 109 Countries/Areas with ISS Research
and Education Participation

o Qver 2377 Scientific Results
Publications (Dec 1998 — Nov 2021)

100%

0%

B0%

0%
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40%
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20%

10%

0%

Estimated Number of Investigations Expedition 0-65: 3202*

Expedition 65
Research and Technology Investigations

MASAMLS. HDSCDSMDS
140

*Pending Post Increment Adjustments

™ Biology & Biotechnology

® Earth & Space Science

u Educational & Cultural

Activities

# Human Research

i Physical Science

i Technology Development
& Demonstration



Albania - - : i ' . o > Liberia

. Algeria , I ' o o . : ' - Lithuania
Argentina _ ' 5 , - v - . ' ~ 'Luxembourg
w=aalNternational Participation on ISS e
Australia Malaysia
Austria ‘Maldives-
Bangladesh Mali
'Belarus : - - Marshall Islands
Bermuda Madritania
* Bhutan Mexico :
i Bolivia Monaco
Bosnia Mongolia ¥
Brazil Montenegro
‘Bulgaria Morocco -
Chile Nepal : _
China New Zealand ..
" Columbia Nicaragua i
"Costa Rica Nigeria“ ¥
' Croatia Peru -
Cuba Philippines
- Cyprus Poland ~ : ¢
= Czech Republic Portugal - T =
Democratic Republic of the Congo Qatar E A
_ Dominican Republic Republic of Malta
Ecuador Republic of Korea -
Egypt Republic of South Africa
. Estonia Romania :
- Fiji Rwanda*
Finland Senega|
- Georgia ‘Serbia
Ghana Singapore
Greece Slovakia
Greenland Slovenia. -
§ Guatemala ia ?
Honduras . Research and Education gﬁ)i'rrlizgia
Hungary Taiwan
‘India %:I Mew Entries Tanzania
Indonesia Thailahd
’ Iraq 109 hlghllghted countrles and areas have partlclpated In 1SS Research and Educatlion Actlvitles Trinidad and Tobago
 Ireland Tunisia’ .
) NEE . Belgium - taly | . Spain e _ ~ Turkey
. f(‘,;r.‘ia” e = E ‘Canada Japan Sweden L © .« Ukraine R
. Ksn‘;;' ] e Denmark Nétherlands ~ Switzerland: BE G _— lLJJpL:SaSayab e
iUt i 2 - France Norway “United Kingdom - | - _ Vatican City
Kyrgyzstan . . : . - Germany ° Russia United States *New participating country. . Venezuela 1 )
Lebanon,k - ° ) : = . ; s y g : ' Vietnam L



NASA's FUTURE LEO NEEDS

NASA anticipates to meet these needs as
it transitions from International Space.
Station operations to new commercial
- LEO destinations that are commercially- -
- owned and operated. ' |
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Technology Crew Accdmmodati National Lab Physical & Biologi
Demonstratio Training Services Research '



COI\/II\/IERCIAL LEO DEVELOPI\/IENT PROGRAM ROAD I\/IAP

NearTerm * .  Mid-Term : Far Term

International Space Station (ISS) Operations

' Commercial LEO Destinations Development CLD Operations
DeS|gn and Development ' ' "~ . Transition _ End Goal
» LEO economy developed by enabling a supply side and actively. $ - Plan based on NASA Sustainable
maturing a sustainable demand side - readiness, Commercial
' maturation of - Operations with

destinations, and multiple customers

Commercial Destinations market demand
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p onISS (CDISS)
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~ Commercial Destinations
- Free Flyer (CDFF)

Demand Stimulation (In-Space Manufacturing, R&D to'Applications) A " '

- ISS National Lab/CASIS (s Applied R&D, Tech Dev, STEM e sHton LeoEconony
[SsRuce feple EoL ) Activities from ISSto

Commercial Use of ISS (Commercial and Marketlng ACtIVItleS) © Commercial Destinations

Private Astronaut Missions (Tourism) . S

Gov’'t LEO Requirements (Human Research, Life & PhyS|cal Smences)



ISS National Lab Status (CASIS)

o AII Independent Review Team Actlons Completed

o Primarily new Board and new acting Executlve Director
‘User Advisory Committee established and meeting
- Transparent, peer-reviewed project evaluation process established
NASA liaison transitioned to ISS Director
Cooperative Agreement simplified
Annual Performance Goals

restructured to reflect pnontleS\\\\ y/ /4 ISS National LQbOI‘Cﬂ'OI'y
F\p’\f Z77 |

Q-o.ooo

-and outcome based
- CENTER FOR THE ADVANCEMENT OF SCIENCE IN SPACE

« 88 payloads delivered in FY21, second most in single year (despite COVID)
i ® 85% of total costs for selected projects were externally funded

« Beginning to see more demand than resources available

. NASA-CASIS partnership is strong '
~« NASA studying potential future models of a national laboratory in LEO

14
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