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WIMS Reactor Physics Software 
PBMR Modelling Capability 
 
The current WIMS code is the latest generation of this internationally known code and as such 
combines reactor physics methods (both deterministic and Monte Carlo) developed over 30 years. 
Recent developments, based on an updated particle fuel treatment developed for the DRAGON HTR 
reactor, allow a sophisticated modelling of the Pebble Bed Modular Reactor (PBMR). 
 
Resonance self shielding of the nuclear cross-sections includes the effects of triple heterogeneity: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
WIMS has a specific fuel management code for the PBMR. 
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Heterogeneity Level 2, Sphere: 
?? Individual shells within the fuel 

spheres are modelled. 

Heterogeneity Level 3, Grain: 
?? Fuel grains and their coatings are treated 

by collision probabilities and the WIMS 
sub-group method to account for grain 
heterogeneity 
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Heterogeneity Level 1, Fuel Batch: 
?? Each core region is modelled as a 

mixture of fuel spheres and carbon 
spheres (if present). 

?? Spheres of each fuel batch are 
represented separately to follow 
individual batch burnups. 

?? A region is represented as a 
supercell of interacting fuel spheres, 
representing individual fuel batches, 
and carbon spheres. Using the WIMS 
sub-group theory approach allows 
the effect on resonance self shielding 
to be calculated due to the presence 
of the different fuel batch burnups. 
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Iteration to Equilibrium core loading (Radial Geometry, 6 batch fuel cycle). 
?? Initial core has all unburnt fuel. 
?? Immediate drop in k-effective due to Xenon buildup. 
?? After each cycle, batch 1 -> batch 2, batch 2 -> batch 3 etc, batch 6 is 

discharged and batch 1 is replaced with fresh fuel. 
?? Equilibrium burnups are in principle achieved after 5 iterations, however, due to 

the shielding interaction between batches additional iterations are required to 
achieve the equilibrium core k-effective. 


