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Abstract

For various shielding and reactor pressure vessel dosimetry applications, a pseudo-problem-
independent neutron-photon coupled MATXS-format library based on the last release of ENDF/B-VI
has been generated as a part of the update program for KASHIL-E6, which was based on
ENDEF/B-VLS5. It has VITAMIN-B6 neutron and photon energy group structures, i.e., 199 groups for
neutron and 42 groups for photon. The neutron and photon weighting functions and the Legendre
order of scattering are same as KASHIL-E6. The library has been validated through some benchmarks:
the PCA-REPLICA and NESDIP-2 experiments for LWR pressure vessel facility benchmark, the
Winfrith Iron88 experiment for validation of iron data, and the Winfrith Graphite experiment for
validation of graphite data. These calculations were performed by the TRANSX/DANTSYS code
system. In addition, the substitutions of the JENDL-3.3 and JEFF-3.0 data for Fe, Cr, Cu and Ni,
which are very important nuclides for shielding analyses, were investigated to estimate the effects on
the benchmark calculation results.
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Table 1. Calculated-to-Measured Ratio of Dosimetry Reaction Rates in PCA-REPLICA

Detector

Distance from

103 r 115 r k)
Position Fission Plate Rh (n.n') In (n,n') 5(n.p)
1 1.91 1.06
Front Water 2 741 0.89
Gap 3 12.41 0.92
4 14.01 0.90
5 19.91 0.99
Rear Water
6 2541 1.04
Gap
7 3041 0.92
8 39.01 1.10 1.13 1.03
RPV
9 49.61 1.08 0.98 0.98
Cavity 10 58.61 0.88 0.93 1.08
Average 0.98 1.01 1.03
Table 2. Calculated-to-Measured Ratio of Dosimetry Reaction Rates in NESDIP-2
Dete.:gtor Dl.ste%nce from Rk () Iy () 2 (np)
Position Fission Plate
2 3.06 0.90
3 5.15 0.84
Front Water 4 9.05 0.79
Gap 5 10.15 0.82
6 14.05 0.80
7 15.60 0.83
8 22.00 0.89
9 24.65 0.78
Rear Water 10 30.41 0.85
Gap 11 27.45 0.81
12 3245 0.85
13 35.20 0.87
14 37.70 091 0.95 0.90
15 43.38 0.97 0.95 0.93
RPV
16 49.06 1.01 0.97 0.99
17 54.74 1.02 0.96 0.98
Cavity 18 60.42 0.77 0.83 1.00
Average 0.87 0.93 0.96




Table 3. Calculated-to-Measured Ratio of Dosimetry Reaction Rates in Winfrith [ron88

Detector

Distance from

Position Fission Plate "Rh () "In (001 S (np) TAl@a)
2 0.00 0.94 0.93 0.84
3 5.10 0.96 0.83 0.75 1.12
4 10.22 1.01 0.85 0.79
5 15.34 1.01 0.83 0.79 1.22
6 20.44 1.04 0.82 0.80 1.28
7 25.64 1.03 0.78 0.80 1.32
8 30.79 1.01 0.74 0.82
9 35.99 0.98 0.67 0.76
10 41.19 0.95 0.67 0.85
11 46.44 0.89 0.61 0.88
12 51.62 0.84 0.84
13 56.69 0.80 0.83
14 61.81 0.75 0.90
15 66.99 0.83

Average 0.94 0.77 0.82 1.24

Table 4. Calculated-to-Measured Ratio of Dosimetry Reaction Rates in Winftith Graphite

Detécftor Dl.ste%nce from Rk () Sy () 2 (np) YAl (ol )
Position Fission Plate
1 0 1.15 1.14 1.09 1.49
2 5 1.01 0.99 0.88 1.07
3 10 0.98 0.95 0.92 1.18
4 15 0.97 0.97 0.96 1.21
5 20 0.98 0.99 1.02 1.35
6 30 0.93 0.97 1.02 1.24
7 40 0.88 0.92 0.97
8 50 0.86 0.96 1.09
9 60 0.81 0.85 1.02
10 70 0.65 0.80 1.06
Average 0.92 0.95 1.00 1.26




Table 5. Average C/M Ratio of Dosimetry Reaction Rates with Different Nuclear Data Files of Fe-Isotopes

Benchmark Nuclear Data

. . Rh (') "SI (n,n) S (n,p) AL (0,00
Experiment File
ENDF/B-V1.8 0.98 1.01 1.03 -
PCA-
JENDL-3.3 0.96 0.95 0.93 -
REPLICA
JEFF-3.0 0.97 0.99 1.02 -
ENDF/B-V1.8 0.87 0.93 0.96 -
NESDIP-2 JENDL-3.3 0.85 0.88 0.88 -
JEFF-3.0 0.85 091 0.95 -
Lo ENDF/B-VL8 0.94 0.77 0.82 1.24
Winfrith
JENDL-3.3 0.88 0.72 0.69 1.10
Iron88
JEFF-3.0 0.85 0.72 0.93 1.12
Lo ENDF/B-VL8 0.92 0.95 1.00 1.26
Winfrith
. JENDL-3.3 0.92 0.95 1.00 1.26
Graphite
JEFF-3.0 0.92 0.95 1.00 1.26
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