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Defense

Our Defense business is 
a market leader in aero 
engines for military transport 
and patrol aircraft with strong 
positions in combat and 
helicopter applications. 

It has significant scale in naval 
and is the technical authority 
for through-life support of the 
nuclear power plant for the 
Royal Navy’s submarine fleet
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LibertyWorks

Integrated Power and
Thermal Management

Cyber Security

Advanced Transport,
ISR & Vertical Lift

Weapons and 
High Speed Propulsion

Technology Transition

• RR LibertyWorks (RRLW) 
develops new technology in 
support of the US defense
business

• Based in Indianapolis, IN

• Technologies are often 
applicable to wider 
applications

https://upload.wikimedia.org/wikipedia/en/a/a4/Flag_of_the_United_States.svg
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1. Project Pele

• DOD project (OSD SCO) to build a prototype mobile terrestrial power plant 
using a multi-MW microreactor

• RRLW is the power conversion provider in support of the BWXT team

• Leverages open Brayton cycle system and a modified gas turbine

• Scheduled to begin demonstration at Idaho National Lab in 2025

Nuclear Power 
Conversion Projects 
at LibertyWorks

2. NASA Power Conversion Technology for Fission Systems

• Recent award to RRLW by NASA Glenn Research Center

• 1 year, ~$1M research grant for closed Brayton cycle power conversion 
technology for next-generation space microreactor systems with a target 
output of 25 kWe

• RR is leading a team that includes Sandia National Labs, PCKA and University 
of Wisconsin

https://upload.wikimedia.org/wikipedia/en/a/a4/Flag_of_the_United_States.svg


Space Nuclear 
Power and 
Propulsion Market

Focus on:

▪ Near Earth operations 
to meet growing space 
access and power 
requirements

▪ Planetary mobility and 
infrastructure 
development

▪ Reusable deep space 
propulsion for crew, 
cargo, and exploration

Fission Surface 
Power

Propulsion
On Orbit 

Power

Space Power and Propulsion Applications 

40kW microreactor 

▪ Supporting  Lunar 
Ops/NASA 
Commercial 
Service 
Agreement

▪ Multiple use cases 
including 
powering 
Infrastructure, 
Construction, 
Habitats, ISRU, 
etc.  

Increased demand 
for on-orbit, 
cislunar & deep 
space 
maneuverability

▪ USSF Requires 
AGILITY

▪ Reduced launch 
costs to drive 
lunar economic 
activity

▪ Leverage FSP and 
future MW class 
reactors

▪ Leverage for 
exploration and 
science missions

Demand for power 
to enable new and 
emerging 
capabilities/markets

▪ Power ranging 
from 200kWe-
Multi MW

▪ Edge Computing

▪ On Orbit 
Industrial Activity

▪ Mission Extension 
Vehicle 

▪ Commercial LEO 
Destinations 
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Common 
Technologies

Cross cutting 
investments to support 
broader space power 
development

▪ Power Conversion

▪ CMC Materials

▪ Thermal 
Management/Rejection

▪ Control Systems

▪ Fuel

▪ Electric Propulsion
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Contents

▪ Introduction and History

▪ Applications in Space: Persistent and Resilient Power and 
Propulsion

▪ The Nuclear Advantage

▪ Rolls-Royce Micro-Reactor Programme

▪ Delivery: The need for international and industrial 
collaboration
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Introduction 
and History
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Applications 
in Space

PowerPropulsion

Intelligence, Surveillance and Reconnaissance satellites
Solar System exploration

Cis-lunar awareness 
Space-based resource utilisation

Smaller
Suitable for extreme environments

Robust to impact
Lower through-life degradation

Increased 
Resilience

Civil

Military

No regrets manoeuvre
ASAT evasion

Strategic Orbit utilisation

Debris avoidance
Mars transportation

Wider solar-system exploration

In-Situ Resource Utilisation
Commercial infrastructure
Permanent human bases

Scalable and futureproof
More Satellite functionality
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The Nuclear 
Advantage

Persistent and 
Resilient Power 
and Propulsion 
compared to 
Solar or 
Chemical 
propulsion

NEP

High Isp and propellent efficiency

Low Thrust

Smaller, more resilient

Micro-Reactor overlap

NTP

Mid Isp and propellent efficiency

High Thrust

Smaller, more resilient

Power 
Conversion

Reactor Shield

Heat Rejection

Heat Rejection

Propulsion
(Thrusters)

Spacecraft/
Structure/

Payload

Propellant Storage

Propellant Storage

Power 
Management and 

Distribution
NozzleReactorPropellant Storage

Spacecraft/
Structure/

Payload

Auxiliary 
Power 

Systems

Shield

Feed
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Existing Space Nuclear Programme 
Landscape 

2020 2025 2030 2035 2040 2045 2050

Nuclear power for China 
moon base (2028)

Russia NEP tug launch (2030)

Artemis 6 & NASA FSP (2030)

AFRL NEP launch – BWXT/LM (2030)

DARPA DRACO – BWXT/LM (2027)

NASA Crewed Mars Mission

MW-scale commercial 
power requirements

Higher power 
solutions improve 

power to weight ratio 
compared to solar

Low power proof of 
concept
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Rolls-Royce 
Micro-
Reactor

Whole system model Coated Particle Fuel production Heat transfer Power conversion system

Images courtesy of Prof. S. 
Middleburgh, Bangor University

Wall Block Cooling Rig
Images courtesy of Oxford Thermofluids 

Institute



8

© 2023 Rolls-Royce 
Non-Confidential – Rolls-Royce Data
UK OFFICIAL
Not subject to Export Control

8

Delivery
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UK Nuclear 
Training 
Academy Vision

• A major driver of our 
long-term Skills Strategy –
we have already started 
with the Skills Academy 
opened in September 
2022. 

• A flagship academy for 
training at all levels in the 
Nuclear Industry, 
governed by a partnership 
of key industry expertise, 
delivering a sustainable 
solution to the Nuclear skill 
deficit. 
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