ZPR-6 Assembly 7 High Pu240 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-
002" 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 | (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 51 53 74 85
Dimens. 0.0 24.3435 | 75.0028 | 78.0496 | 111.5583 | 140.2589

~ Point 1 51 64 69 74 80
Dimens. 0.0 76.2813 | 101.7257 | 106.6800 | 110.5357 | 121.9200

The following S, 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 S, codes (e. g.
TWOTRAN, TWODANT).

Direc. Weight n u
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 Il and 111 we provide the corrective factors for the homogenous R-Z model for
Monte Carlo (MC) and deterministic S4P; 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.



Figure 1. R-Z homogeneous model
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Table 1. Homogeneous R-Z compositions.

Nuclide | Inner Core | Outer Core | Pu-Al Ring
“py 3.2178E-04 | 1.1749E-04 | 5.0694E-05
“lpy? | 5.3569E-05 | 14641E-05 | 2.8433E-06
= 1.1872E-05 | 1.2575E-05 | 12151E-05
U 5.5620E-03 | 5.7820E-03 | 5.7042E-03
= py 8.3844E-04 | 8.8583E-04 | 1.0697E-03
~*pu 1.1083E-06 | 4.6444E-07 | 16248E-09
““Pu 1.7447E-05 | 1.7620E-06 | 1.1005E-07
Ham® [ 14681E-05 | 2.9643E-06 | 19758E-06
Cr 2.6792E-03 | 2.6909E-03 | 2.6230E-03
Ni 1.1908E-03 | 1.1885E-03 | 1.1648E-03
Fe 1.2805E-02 | 13230E-02 | 1.3160E-02
Al 4.1057E-06 | 18593E-05 | 1.1477E-04
Na 9 1676E-03 | 9.0718E-03 | 93420E-03
O 1.3684E-02 | 1.4192E-02 | 1.4386E-02
C 3.6621E-05 | 3.3605E-05 | 4.0021E-05
Mo 2.3662E-04 | 2.3875E-04 | 1.3306E-05
Mn 2.2447E-04 | 2.2395E-04 | 2.2020E-04
Cu 2 4580E-05 | 2.4882E-05 | 2.5731E-05
Si 1.6182E-04 | 15377E-04 | 1.5879E-04
Ca 2.1044E-06 | 2.0828E-06 | 2.1452E-06
Cl 2.9484E-07 | 2.9546E-07 | 3.0352E-07
Co 8.2889E-07 | 5.4095E-08 | 82412E-07




Nuclide | Inner Reflector 1 | Inner Reflector 2 || Outer Reflector 1 | Outer Reflector 2
U 8.1353E-05 8.5866E-05 8.1048E-05 8.4740E-05
“u 3.7936E-02 4.0055E-02 3.7795E-02 3.9527E-02

Cr 1.6464E-03 1.4497E-03 1.6557E-03 1.4696E-03
Ni 6.8937E-04 6.0752E-04 6.9310E-04 6.1564E-04
Fe 6.0603E-03 5.2553E-03 6.0903E-03 5.3245E-03
C 3.6728E-05 2 7168E-05 3.6634E-05 2.7315E-05
Mo 1.0620E-05 1.0042E-05 1.0678E-05 1.0217E-05
Mn 14319E-04 1.2717E-04 1.4383E-04 1.2863E-04
Cu 1.9742E-05 1.9068E-05 1.9824E-05 1.9225E-05
Si 1.0623E-04 9.5203E-05 1.0608E-04 9.5483E-05
Nuclide | Radial Reflector 1 | Radial Reflector 2 Matrix
U 8.5846E-05 0.0000E+00 0.0000E+00
=y 4 0046E-02 0.0000E+00 0.0000E+00
Cr 1.1782E-03 1.1910E-03 1.1910E-03
N1 4 7578E-04 4 8172E-04 4 8172E-04
Fe 4 2400E-03 4 3056E-03 4 3056E-03
) 1.8572E-05 1.9752E-05 1.9752E-05
Mo 8.1814E-06 8.2719E-06 82719E-06
Mn 1.0404E-04 1.0599E-04 1.0599E-04
Cu 1.7075E-05 1.7186E-05 1.7186E-05
' 6. 7685E-05 6. 8789E-05 6. 8789E-05

Table I1. Corrective factors for R-Z homogeneous Monte Carlo calculations.

Parameters

MC Detailed

MC R-Z Hom.

Corr. Fact.

Experiment

Keff

1.00017 +11pcm

0.98589

1.01448 +100pcm

1.00080 +220pcm

Table I11. Corrective factors for R-Z homogeneous deterministic calculations.

Parameters

MC Detailed

S, R-Z Hom.

Corr. Fact.

Experiment

Keff

1.00017 +11pcm

0.98781

1.01251 +100pcm

1.00080 +220pcm




