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ISS Technology Demonstration Fly-Off Plan
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 NASA has ongoing exploration 
technology development needs that 
require continuous human presence in 
LEO.
 Transition period from ISS to 

commercial destinations
 Purchase of services from 

commercial LEO destinations to 
continue technology 
development post-ISS
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Key Ongoing Challenges

• Life support system long-term reliability & loop closure
• Ability to test new technologies with system in ug before relying on 

them for deep space missions
• Reliance on on-orbit environmental monitoring with no sample 

return
• Partial gravity behavior - can we simplify ug systems?
• Dormancy/intermittent crew considerations
• Dust mitigation
• Food production, long-duration stability/viability
• Designing for in-space manufacturing/maintainability
• Autonomous operations
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Exploration ECLSS Roadmap Revised: 03/26/2019
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ISS Water Processor Upgrades (Cat Reactor + Other) ISS Water Processor Upgrades (Cat Reactor + Other)

UWMS ISS Demo
Universal Waste Management System

Minimum Logistics Fecal Canister 

SAM (Major + Trace Gas)

Combustion Products Monitor + Saffire Demo

Phase III Flight DemoParticulate Monitor

Acoustic Monitor
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HPO2 Dev. HPO2 Flight Demo

GROUND ACTIVITY

ISS / LEO FLIGHT DEMO

ORION

GATEWAY

LUNAR SURFACE

MARS TRANSIT

MARS SURFACE

DECISION POINT

Gateway 
I-Hab

Gateway 
US-Hab

Lunar 
Lander

Transition from Sample Return to Fully On-Orbit

Integration of best CO2 Removal Device into EE Closed-Loop Air String
4-Bed CO2 Scrubber

Mini-CO2 Scrubber
Thermal Amine CO2 Scrubber

Mini-CO2 Scrubber
Thermal Amine CO2 Scrubber

Methane Pyrolysis Ground Dev.
Alt. Tech Dev. Phase II Prototypes Alt. Tech Dev. Flight Demo Build

ISS OGA Upgrades Upgraded ISS OGA

Deep Space 
Transport

CHX Dev. CHX Flight Demo Build CHX Flight Demo

Gateway CHX

ISS UPA DA Upgrades, Alt. Purge Pump, FCPAISS UPA DA Upgrades, Alt. Purge Pump, FCPA

Brine Processor Assembly Brine Processor Assembly Flight Demo

UV Disinfection – OGA, WPA, WW TankUV Disinfection – OGA, WPA, WW Tank

Silver Biocide Dev. Silver Biocide Standalone Flight DemoSilver Biocide Standalone Flight Demo Build Gateway Biocide

Mars Transit 
Water Processing 

+ Biocide

Fecal Processing SBIR Fecal Processing  Flight DemoFecal Processing Flight Demo Build

TCPS Flight DemoTrash Compactor Processing System Dev.

Gateway Waste Management

Mars Transit 
Waste 

Management

Water and Microbial Monitors Flight DemoWater and Microbial Monitors Tech Demo

SAM Flight Demo

Combustion Products Monitoring

Gateway Environmental Monitoring

Mars Transit 
Enviro. Monitoring

Gateway CO2 Removal System

Orion

Mars Transit:
CO2 Removal
CO2 Reduction
O2 Generation
HPO2
CHX

Downselected CO2 Reduction
Methane Pyrolysis Flight Demo w/ Refurb Sabatier

Alt Tech Dev. Flight Demo
Sabatier Reflight



Recent and Upcoming ISS Demonstrations
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Universal Waste Management 
System and Toilet Stall

Thermal Amine 
CO2 Scrubber

Brine Processor Assembly Min-Ion DNA Sequencer Aerosol Sampler (Particulates)
Active Sampler (left) and Passive Sampler 

(right) deployed in Node 3

Acoustic Monitor

Spacecraft 
Atmosphere 

Monitor

Spacecraft 
Fire Safety 

(Saffire) 
Flammability 
Experiments
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Zero Boil-Off Tank
Phase Change 
Material Heat 

Exchanger

Bigelow Expandable Activity Module (BEAM)

Roll-Out 
Solar Array

RefabricatorHybrid Electronic 
Radiation Assessor (HERA)

Recent and Upcoming ISS Demonstrations

Miniature 
Exercise Device

RFID-Enabled 
Automated Logistics 

Management (REALM)
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