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Consider simple coolant activation model in Polaris

• 3.1% enr UO2 fuel

• Zirc4 cladding

• WEC 17x17 geometry

• 600 ppm boron

• 40 MW/MTU

• Coolant and Fuel are 
depleted from 0 to 10 
GWD/MTU

• Output of Interest: H-3 
buildup in coolant
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Text Output

• F71 Archive Summary:

• Go to positions 9-16 in F71 file in Fulcrum
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Fulcrum Output

• F71 Archive Summary:

• Go to positions 9-16 in F71 file in Fulcrum

• H-3 activity is13.5 Ci @ 250 days (or 10 GWD/MTU)

Concern

• Calculation above used 56-group LWR library

• If 252-group library is used:

• H-3 activity is 3.6 Ci @ 250 days (or 10 GWD/MTU)

• Similar results for equivalent TRITON model

Why is 252G library calc produce ~4x less tritium in 
coolant than equivalent 56G calc?
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Data Mining with obiwan
• Use obiwan to get micro XS

• Command : obiwan view -format=coefft <file.f33> | grep '10001003<‘

• Columns: bu= 0.0, 0.1, 1, 2, 4, 6, 8, 10
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Data Mining with 
Fulcrum 

• Use Fulcrum (or obiwan) 
to get number densities
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Results and Analysis

• 8 top contributors to the production 
of H-3 at 10 GWD/MTU

• The sum macro xs of the production 
of H-3 is 6x bigger in 56g calculation 
compared to 252g

• Errors can come from 
– Number density differences
– Microscopic XS differences

• “Rel Err in Sum” is the contribution of 
each reaction to the error in the sum 
macro xs

• Notice that He-3 (n,p) reaction has 
the most error
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Results and Analysis

• 4 top contributors to the production 
of He-3 at 10 GWD/MTU

• The sum macro xs of the production 
of He-3 is 5465x bigger in 56g 
calculation compared to 252g

• Errors can come from 
– Number density differences
– Microscopic XS differences

• “Rel Err in Sum” is the contribution of 
each reaction to the error in the sum 
macro xs

• Notice that O-16 (n,He-3) reaction 
has the most error

• O-16 (n,He-3) is a threshold reaction > 14 MeV

• In the 252g structure, the top 3 energy groups are above 
this threshold

• In the 56g structure, the top energy group lower bound is 
6.43 MeV

• This coarse structure in the 56g library leads to over 
prediction of the ORIGEN transition coefficient (in this case 
by 5400x)
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Best practices

• LWR depletion calculations in SCALE (TRITON or Polaris) can utilize either the 56g library or 
the 252g library

• The transition coefficients in ORIGEN depend on the flux-volume collapse of cross 
sections. 

• Several of the 54,000 transitions tracked in ORIGEN are threshold reactions, with Q-values 
above 6 MeV

• Flux-volume collapse of these threshold reactions tend to produce over-estimated 
transition coefficients for a 56g library calculation

• Non-threshold or fission transitions are not as sensitive to library structure, but are still 
susceptible to errors if the model spectrum is different than the collapsing spectrum

• For non-fuel LWR activation studies, best practice is to use the 252g library with SCALE 6.3
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