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FSP Goals/Objectives

• 40kWe Output
• High Assay Low Enriched Uranium 
• 6,000kg Mass Target
• 10 Year Operational Life

Need
Establish a durable, high power, sun-

independent power source for        
NASA missions

Support Moon and 
Mars mission 
requirements

Deliver a flight 
qualified Lunar 
demonstration 

system

Transition FSP 
technology to 

industry
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Fission Surface Power
The key commodity needed to utilize the Lunar and Martian surface

First Gen Future Gen

FSP is path 
to NEP

Terrestrial 
microreactors

Future Gen

Nuclear is ideal for:
• Extreme Environments
• Long-Duration Operation
• Solar and Wind-Independent
• kWe to MWe power source
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FSP Execution: Two Phases

Phase 1: Completed Sept 2023
– Three contractor teams recently completed 1-year, $5M contracts for 

FSP design concepts, schedule, and cost estimates

– Requirements and design goals from the Phase 1 RFP:

– Phase 1A Extension Contracts: further reduce risks 
identified in Phase 1 

Phase 2 
– Planned to be a separate, open and competitive procurement (pending budget received)
– Deliverables planned to include an engineering unit and flight unit
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Phase 1 Concepts

Source: Lockheed Martin/BWXT Source: Intuitive Machines/X-Energy

Source: Westinghouse/Aerojet Rocketdyne

Government Reference Design (GRD)

Source: NASA

Phase 1 results and GRD show a 40kWe HALEU-fueled reactor is feasible
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FSP Meets Multiple Directorate Needs for NASA

FSP enables… 
Future Lunar Economy
In-Situ Resource Utilization

Space Technology 
Mission Directorate 
(STMD)

Lunar and Martian Surface Power
Mars Transport Nuclear Electric Propulsion

Exploration Systems 
Development Mission 
Directorate (ESDMD)

Deep Space Science Missions
Nuclear Electric Propulsion

Science Mission 
Directorate (SMD)

40KWe is an ideal starting power level to meet ALL NASA goals
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FSP Addresses STMD Civil Space Shortfalls

FSP and its technology 
investments meet/supports 
numerous STMD civil space 
shortfalls:
#1: Survive and operate through 
the lunar night
#2: High Power Energy Generation 
on the Moon/Mars
#8: NEP for Human Exploration

And Many More…

https://www.nasa.gov/spacetechpriorities/
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FSP Technology Maturation Investments

Power Conversion:
> Advanced Closed Brayton Cycle System (next slide)
> Repairing the 12 kW Stirling engine from the legacy Technology Demonstration Unit

Radiation Tolerance:
> Evaluating organics in Power Conversion System and heat pipe fluids
> Electronics Protection

Materials:
> Developing Advanced Manufactured turbines and heater heads

Heat Rejection:
> Radiator dust tolerance / contamination test in vacuum facility
> High temperature thermal radiators

Primary Heat Transfer:
> Heat Pipes (Integrated Heat Pipe-Stirling Test), Liquid Metal Pumps

Power Management and Distribution:
> High Voltage PMAD Demonstration Test

Reactor:
> Moderator, Metallic Hydrides (YH)
> Instrumentation and Control 
> Shielding Materials

SNAP-10 
Relays

Modern 
equivalent
s

Sourcing: Project Funds, Small Business Innovation Research (SBIR),                
Early Career Initiative (ECI), Center Innovation Funds (CIF) 8



FSP Commonality with Nuclear Electric Propulsion (NEP)

FSP

NEP

Advanced Closed Brayton Cycle Contracts
Three $1M contracts are currently in work under FSP to progress 
an Advanced Closed Brayton Cycle system design for high 
temperature operations to address future scaling needs for large 
(Megawatt-scale) surface power systems with a turbine inlet 
temperature of 1500-1700 K.

Rolls Royce North American Technologies
Brayton Energy
General Electric (GE)

NEP Critical Technology Element (CTE) FSP

Reactor and Coolant Subsystem (RXS)

Power Conversion System (PCS)

Power Management and Distribution 
(PMAD)

Electric Propulsion Subsystem (EPS) *

Primary Heat Rejection Subsystem 
(PHRS)

Other: Instrumentation & Control
* Currently worked under SEP

FSP Technology Investments 
Directly Contribute to NEP
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Potential Partnerships/Collaborations

• Department of Defense (Air Force, Space Force, Others)
• VALKRE (Versatile Autonomous Lightweight Kilowatt-Class Reactor Experiment) 

US Marine Corps, OUSD Operational Energy

• JETSON (Joint Emergent Technology Supplying On-Orbit Nuclear) 
Air Force Research Laboratory 

• International Space Agencies

• Department of Energy

• National Science Foundation

• Clean Energy Initiatives

https://www.energy.gov/eere/funding/eere-funding-opportunities
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Summary

 The broad spectrum of potential benefits of FSP goes beyond NASA missions: 
Small, portable power reactors designed to operate reliably and autonomously have 
the potential benefit to provide off-grid power for emergency relief sites, small 
communities, isolated industrial operations, and remote troop placements

 NASA-GRC technology investments are targeting key non-nuclear systems needs, 
including power conversion solutions, radiation hardening of electronics, and power 
distribution capabilities critical to nuclear systems

 Ongoing collaboration with ESDMD to support an Element Initiation for surface power

 NEP will be able to leverage technology investments being made by FSP today

 The project will continue planning for Phase 2 FSP development 
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Thank You!
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