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Introduction 

• In the context of future European space science and 
exploration programme radioisotope heat sources are 
enabling technologies for more challenging missions.  
 -more capable spacecraft 
 -extended lifetimes 
 -vehicles and probes that can access distant and    
 inhospitable environments 
 -near sun operation 

• Value for money resulting from overall longevity 

• Focus on Am241 as heat source 



Current UK activities 

• The UK is a major contributor to the ESA nuclear power 
programme.  

• UK has a consortium of UK companies and institutes working 
on the ESA Programme together with other European 
partners 

• UK organisations  include, SEA, University of Leicester, 
Astrium, Lockheed Martin, RAL, University of Oxford 

• Nuclear is seen as an enabling technology.  

• Key requirement is supply of radioisotope source material. 

• UK has abundant supplies of Am241 that can be extracted 
from the civil plutonium stockpile that is in storage. 

• UK Government is supportive of the programme.  

• NNL’s Laboratory at Sellafield will house any future 
separation facility to make available Am241.  



Isotope Selection study 

• Research contracts were placed by ESA to identify 
and assess radioisotopes with potential use in 
European space NPS. 

• Independent studies concluded that in the case of 
Europe that Am241 was the isotope of choice 
because:  
• Pu238 best choice for specific power W/g but an expensive production 

route for Europe, requiring Neptunium target fabrication, high flux 
reactors and reprocessing facilities.  

• UK Plutonium stockpile provides a source of Am241 that can be efficiently  
separated, with benefits to both the nuclear and space sectors.  

• Am241 specific power one-quarter of Pu238 but with manageable mass 

impact and more affordable to produce  

 

 



Am241 Production  

 

• NNL has recently completed a 2 year contract for ESA to 
research and design a production facility for Am241.  

• Outline design delivered and costed 

• Discussions with Government and Nuclear Decommissioning 
Authority on feed material supply (civil Pu) 

• First experimental runs completed, Am separated from civil 
Pu 

• Contract extension being negotiated for a follow on 30 
month programme that will increase quantity of Americium 
separated tenfold 

• Plan to produce a RHU sized pellet  

 

 



Am241 Production 

 

Courtesy of ESA 



Encapsulation Studies 

 

Courtesy of ESA 



RTG Development 

 

Courtesy of ESA & UOL 



Stirling Radioisotope Generator Development 

 

Courtesy of ESA 



NPS Development Roadmap 

 

Courtesy Astrium, SEA, UOL 



Interactions with US   

• NNL has received valuable support from USDOE and NASA in  
understanding US approach to radioisotope manufacturing, 
facilities and safety framework.  

• Several facilities visits (UK & US) have taken place.  

• Exploratory discussions on US launch safety procedures 
including work and data requirements that underpin US Pu238 

launch safety approach.  



Summary 

• UK is active on behalf of ESA in exploring the viability of 
using Am241 as a power source for space use.  

• Development work on isotope separation continuing to plan, 
through to the pelleting stage. 

• UK  Government support, enabling availability of feed 
materials  

• UK knowledge base on radioisotope systems has been 
increased significantly, positioning UK as intelligent user of 
the technology to support future European utilisation of 
radioisotope systems .  

• UK has key technical expertise and capabilities to work with 
other European states to enable future deployment of 
radioisotope systems 

• We welcome interest and collaboration from any other 
states.  
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