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HTGR technology family assessment for a range of fuel cycle missions 

Abstract 
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Introduction 

HTGR in the context of LWR 
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Definitions and terminology 

 

 

 

Option space 
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 

 

 

Figure 1: Range of HTGR fuel and separation options 

Key results and considerations 
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Waste 
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Figure 2: Radiotoxicity for LWR and HTGR options 

Solid lines are LWR, dashed lines are HTGR prismatic, dotted lines are HTGR pebble bed 
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Table 1: Mass of fuel assemblies in various options 

 
kg-iHM/ 

assembly 
kg-total/ 

assembly 
Ratio of total 
mass to iHM 

Once through PWR UO2 461.3 657.9 1.4 

Single or sustained recycle LWR MOX 461.3 657.9 1.4 

Single or sustained recycle LWR IMF-Pu 37.2 530.9 14.3 

Single or sustained recycle LWR IMF-NpPuAm 42.7 580.8 13.6 

Single or sustained recycle LWR IMF-TRU 42.5 578.8 13.6 

Once-through BWR UO2 183.3 319.9 1.7 

 
kg-iHM/ 

assembly 
kg-total/ 

assembly 
Ratio of total 
mass to iHM 

Sustained recycle FR metal CR = 0.00 29.7 349.7 11.8 

Sustained recycle FR metal CR = 0.25 44.9 342.8 7.6 

Sustained recycle FR metal CR = 0.50 69.9 366.1 5.2 

Sustained recycle FR metal CR = 0.75 97.7 411.5 4.2 

Sustained recycle FR metal CR = 1.00 114.1 446.1 3.9 

Sustained recycle FR oxide CR = 0.00 37.7 264.9 7.0 

Sustained recycle FR oxide CR = 0.25 60.6 335.6 5.5 

Sustained recycle FR oxide CR = 0.50 91.9 426.1 4.6 

Sustained recycle FR oxide CR = 0.75 126.0 483.2 3.8 

Sustained recycle FR oxide CR = 1.00 148.6 540.0 3.6 

 
kg-iHM/ 
element 

kg-total/ 
element 

Ratio of total 
mass to iHM 

Once-through HTGR-UO2 prismatic 7.2 134.4 18.7 

Single recycle HTGR-IMF prismatic 1.2 126.9 105.8 

 
kg-iHM/ 
pebble 

kg-total/ 
pebble 

Ratio of total 
mass to iHM 

Once-through HTGR-UO2 pebble bed 0.011 0.21 19.1 

Single recycle HTGR-IMF pebble bed 0.002 0.20 100.0 

Figure 3: Uranium utilisation and uranium ore consumption, without credit for thermal efficiency 
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 

Figure 4: Uranium utilisation vs. uranium ore for thermal reactor cases – with  
thermal efficiencies of 33% for LWR, 50% for HTGR and 30% for CANDU 

Proliferation resistance and physical protection 
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