
ZPPR-9 Corrective Factors (ANL-INL) 

 

The specifications of this experiment are provided by our JAEA colleagues and are 

available on the related Excel file. Please, refer to this file for the RZ model, 

compositions, and spatial mesh. 

 

The following S4 angular data have been used. Just a reminder that directions with zero 

weight are used only for improving convergence on the curvilinear derivative term and 

should not affect the final result if not used, as it is the case of some Sn codes (e. g. 

TWOTRAN, TWODANT). 

 
 Direc.    Weight            η                μ 

    1   0.0000000E+00  -0.8819200E+00  -0.4714000E+00 

    2   0.8333331E-01  -0.8819200E+00  -0.3333333E+00 

    3   0.8333331E-01  -0.8819200E+00   0.3333333E+00 

    4   0.0000000E+00  -0.3333333E+00  -0.9428100E+00 

    5   0.8333331E-01  -0.3333333E+00  -0.8819200E+00 

    6   0.8333331E-01  -0.3333333E+00  -0.3333333E+00 

    7   0.8333331E-01  -0.3333333E+00   0.3333333E+00 

    8   0.8333331E-01  -0.3333333E+00   0.8819200E+00 

    9   0.0000000E+00   0.8819200E+00  -0.4714000E+00 

   10   0.8333331E-01   0.8819200E+00  -0.3333333E+00 

   11   0.8333331E-01   0.8819200E+00   0.3333333E+00 

   12   0.0000000E+00   0.3333333E+00  -0.9428100E+00 

   13   0.8333331E-01   0.3333333E+00  -0.8819200E+00 

   14   0.8333331E-01   0.3333333E+00  -0.3333333E+00 

   15   0.8333331E-01   0.3333333E+00   0.3333333E+00 

   16   0.8333331E-01   0.3333333E+00   0.8819200E+00 

 

 

Corrective factors have been calculated with the ENDF/B-VII cross section data and 

using as built detailed model at 293K temperature in MCNP5. In tables I and II we 

provide the corrective factors for the homogenous R-Z model for Monte Carlo (MC) and 

deterministic S4P1 33 group calculations. Corrective factors are calculated as the ratio 

between the values obtained by the detailed Monte Carlo calculation and those obtained 

by the corresponding approximated calculation. The experimental values (and associated 

uncertainties) are those relative to the as built detailed model. Experimental reactivity 

worths for the sodium void configurations are calculated using the experimental $ value 

of 355pcm.  

 



 

 

 

 

 

Table I. Corrective factors for R-Z homogeneous Monte Carlo calculations. 

 
Parameters MC Detailed MC R-Z Hom. Corr. Fact. Experiment 

Keff 1.00028 ±3pcm 0.98658 1.01389 ±100pcm 1.00106 

±117pcm 

Na void Step 3 

k/kk’ (pcm) 
106 ±4pcm 103 1.029 ±4pcm 

104 pcm 

±1.9% 

Na void Step 5 

k/kk’ (pcm) 
109 ±4pcm 137 0.796 ±4pcm 

112 pcm 

±1.9% 

F28/F25 0.0201 ±0.55% 0.0198 1.0152 ±1.0% 0.0207 

±2.7% 

F49/F25 0.9048 ±0.37% 0.9091 0.9953 ±1.0% 0.9225 

±2.0% 

C28/F25 0.1308 ±0.33%  0.1382 0.9465 ±1.0% 0.1296 

±1.9% 

 

Table II. Corrective factors for R-Z homogeneous deterministic calculations. 

 
Parameters MC Detailed S4 R-Z Hom. Corr. Fact. Experiment 

Keff 1.00028 ±3pcm 0.98809 1.01234 ±100pcm 1.00106 

±117pcm 

Na void Step 3 

k/kk’ (pcm) 
106 ±4pcm 106 1.0 ±4pcm 

104 pcm 

±1.9% 

Na void Step 5 

k/kk’ (pcm) 
109 ±4pcm 141 0.773 ±4pcm 

112 pcm 

±1.9% 

F28/F25 0.0201 ±0.55% 0.0198 1.0152 ±1.0% 0.0207 

±2.7% 

F49/F25 0.9048 ±0.37% 0.9141 0.9898 ±1.0% 0.9225 

±2.0% 

C28/F25 0.1308 ±0.33%  0.1371 0.9540 ±1.0% 0.1296 

±1.9% 

 


