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Abstract

The basis for validation and improvement of modeling
algorithms and constant systems in the radiation transport
problem is the procedure of comparing a calculated func-
tionals obtained within the framework of high precision
codes using a modern data libraries with high precision
experimental data.

INTRODUCTION

Over the past decade, there has been a significant up-
date of the world's evaluated nuclear data libraries. The
paper presents selected results of testing the current ver-
sions of this evaluated nuclear data libraries such as
ENDF/B VIIL.1, ENDF/B VIII.O, ROSFOND, BROND
2.2/3.1, JENDL4.0u +, JENDL-4.0/HE, JENDL/HE 2007,
CENDL 4.0, TENDL 2015, FENDL 3.0, JEFF 3.2 based
on the integral experiments included in the Shielding
Integral Benchmark Archive and Database (SINBAD) [1]
using the RTS&T [2] reference accuracy class code sys-
tem. The RTS&T code uses continuous-energy nuclear
and atomic evaluated data files to simulate of trajectories
and discrete interactions of the particles in the energy
range from thermal energy up to 20/150/3000 MeV. In
current model development all data types provided by
ENDF-6 format are takes account in the coupled multi-
particle transport modelling. The PREPRO2017 [3],
NJOY2016 [4], GRUCON [5] and CALENDF [6] pre-
processing code systems are used to prepare a transport
constant files.

BENCHMARKING

In this section of the paper, selective results of verifica-
tion of the world evaluated nuclear data libraries written
in the ENDF-6 format are presented on the basis of com-
parison of the results of calculations performed within the
RTS&T high precision code using the PREPRO2017 pre-
processing codes with experimental data [7] included in
the SINBAD data bank. Unfortunately, a free version of
the PREPRO2017 package does not include a procedure
similar in purpose and functionality as the THERMR
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module of the NJOY code system, which calculates the
integrated cross sections and energy-angular distributions
of scattered particles in the interaction of neutrons on free
or bound atoms in the thermal energy region with consid-
ering the temperature of the medium (using the FILE 7 of
ENDF-6). To perform the functions similar to those of the
THERMR module, the original procedure NTHERM2017
[8] (THERMRTST) was developed and tested. The mod-
ule NTHERM2017 is included in the RTS&T general data
pre-processing system (Fig. 1).
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Figure 1: The sequence of procedures using for preparing
the ENDF-6 transport file for the RTS&T code system.

A comparison of neutron leakage spectra from the sur-
faces of spherical assemblies is shown in Fig. 2. In Table
1 shows the values of 2 / dof for all assemblies.

CONCLUSION
The analysis of a series of verification benchmark ex-
periments taken from the international SINBAD database
is carried out, selective results of calculated and experi-
mental data comparison are presented. The results of the
calculations of selected experiments show the acceptable
agreement of the simulation with the experimental data.
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The neutron leakage spectrum from a Si sphere (D=60 cm) with 3)—1((.1‘n)4 He neutrol

dN/dE, nfMeVisource neutron

The neutron leakage spectrum from a Mn sphere (D=60 cm) with 3H(d.n)4 He neutrc

dN/dE, n/MeV/source neutron

The neutron leakage spectrum from a Co sphere (D=40 cm) with 3H(d‘n)’lHe neutro

dNIE, niMeV/source neutron
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The neutron leakage spectrum from a Al sphere (D=40 cm) with 3)—1((.1‘n)4 He neutrol

dNfdE, n/MeV/source neutron
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Figure 2: Leakage neutron spectra from various sphere piles.
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Table 1: Summary of x2/dof

Evaluated nuclear data Assembly material
library
Al Si Mn Co Zr W
BROND 3.1 34.1072311 | 0.1409222 | 0.0376164 | 0.1777702 0.0196693 | 0.2955392
CENDL 3.1 34.5067024 | 0.0848230 | 0.0262865 0.1747213 0.0197966 -
ENDF/B VII.1 34.1160583 | 0.1284287 | 0.0432632 0.1752771 0.0246908 | 0.2955631
ENDEF/B VIIIL.b5 34.1074867 | 0.1209213 | 0.0376164 | 0.1742702 0.0193236 | 0.2955359
FENDL 3.1 - 0.1258727 | 0.0353412 0.1752771 0.0189309 | 0.2939239
JEFF 3.2 34.3725700 | 0.1421800 | 0.0353412 0.1752814 | 0.0251943 | 0.2917682
JENDL 4.0 34.7610397 | 0.0738185 | 0.0403688 0.1750326 0.0189309 | 0.3003758
JENDL 4.0-HE 34.5016556 | 0.0738185 | 0.0403688 0.1750326 0.0227736 | 0.3003764
JENDL-HE-2007 34.4260254 | 0.0806130 | 0.0251958 0.1775477 0.0227728 | 0.2930388
RUSFOND 2010 34.1160583 | 0.1421800 - 0.1750326 0.0196335 | 0.3059505
TENDL 2015 34.6310806 | 0.0660777 | 0.0335942 0.1788945 0.0204340 -
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