
ZPR-6 Assembly 7 Corrective Factors 

 

The specifications of this experiment are provided on the “International Handbook of 

Evaluated Reactor Physics Benchmark Experiments” under the name “ZPR-LMFR-EXP-

001” in the Liquid Metal Fast Reactor chapter. 

The homogeneous R-Z model and associated dimension are shown in Fig. 1 and 

homogeneous compositions are in Table I (both taken from the benchmark DVD).  

 

For the deterministic model (one quarter only of the geometry was described) the 

following meshing has been used with equidistant points in the same region: 

 

Axis        

R 
Point 1 24 54 74 85  

Dimens. 0.0 24.3435 80.7984 112.2504 140.2589  

Z 
Point 1 51 64 69 74 80 

Dimens. 0.0 76.2813 101.7257 106.6800 110.5357 121.9200 

 

 

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. In 

tables II and III we provide the corrective factors for the homogenous R-Z model for 

Monte Carlo (MC) and deterministic S4P1 33 group calculations. Spectral indices have 

been calculated at the central location. 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. 

 



Figure 1. R-Z homogeneous model 

 
 



 

 

Table I. Homogeneous R-Z compositions. 

 
 

 

 

 



 

 

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

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

Keff 1.00094 ±7 pcm 0.98680 1.01433 ±100pcm 1.00051 ±230pcm 

F49/F25 0.9093 ±0.0065 0.9213 0.9870 ±1.0% 0.9435 ±2.1% 

F28/F25 0.0224 ±0.0002 0.0214 1.04673 ±1.0% 0.0223 ±3.0% 

C28/F25 0.1336 ±0.0008 0.1388 0.9625 ±1.0% 0.1323 ±2.4% 

 

 

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

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

Keff 1.00094 ±7 pcm 0.98915 1.01192 ±100pcm 1.00051 ±230pcm 

F49/F25 0.9093 ±0.0065 0.9232 0.9849 ±1.0% 0.9435 ±2.1% 

F28/F25 0.0224 ±0.0002 0.0218 1.0275 ±1.0% 0.0223 ±3.0% 

C28/F25 0.1336 ±0.0008 0.1387 0.9632 ±1.0% 0.1323 ±2.4% 

 


