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VALIDATION ACTIVITIES AT CENTRO ATOMICO BARILOCHE

The Neutron Physics Group at Centro Atomico Bariloche has a long (> 40 years)
experience working on low energy neutron physics for moderators.

This led to the evaluation and study of over 25 materials: moderators, cold
moderators and neutron filters.

In the three years we started reaching out to transfer our developments to the
evaluated nuclear data libraries.

In particular, in 2015 of our evaluation of the TSL for H in H2O and D,O in D2O
was presented to CSEWG in collaboration with Danila Roubtsov from Canadian
Nuclear Laboratories.

I will summarize the validation activities in our group during the last year.
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TOTAL CROSS SECTION MESUREMENTS FOR HEAVY WATER
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REACTOR TEMPERATURE COEFFICIENT EXPERIMENTS AT IPEN/MB-01

Collaboration between IPEN, Brazil (A. dos Santos) and IRSN, France (L. Leal).
Our contribution was limited to provide thermal scattering libraries.

Measurements of the reactor temperature coefficient and inversion temperature
(αiso < 0 → αiso > 0).
Three configurations were considered:

Configuration A: standard core.
Configuration B: standard core with SS-304 rods in the central positions.
Configuration C: standard core with water in the central positions.
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J.I. MÁRQUEZ DAMIÁN VALIDATION ACTIVITIES AT CENTRO ATOMICO BARILOCHE CSEWG 2016 11 / 21



REACTOR TEMPERATURE COEFFICIENT EXPERIMENTS AT IPEN/MB-01
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REACTOR TEMPERATURE COEFFICIENT EXPERIMENTS AT IPEN/MB-01

3D reactor deterministic reactor calculations using XSDRNPM (S64, 620 groups, 7
digit precision) and TORT (S16, 16 groups).

Cross section libraries were generated with NJOY/AMPX every 2◦C.
Evaluations benchmarked:

Base ENDF/B-VII.0 library.desired
U-235 – IRSN/CEA evaluation (resolved resonance region from IRSN and high energy
from CEA).
U-238 – CEA/IRMM (resolved resonance region from IRMM and high energy from
CEA).
O-16 – IRSN (resolved resonance region up to 6 MeV from IRSN, the remaining from
LANL Gerry Hale).
H(H2O) TSL – CAB Model (generated at the request temperatures from LEAPR).
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REACTOR TEMPERATURE COEFFICIENT EXPERIMENTS AT IPEN/MB-01
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REACTOR TEMPERATURE COEFFICIENT EXPERIMENTS AT IPEN/MB-01

Experiments sensitive to 235U cross section and H-H2O TSL.

Combination of 235U CIELO evaluation and the ENDF/B-VIII.β H-H2O TSL
produce excellent results:

Inversion point: C − E < 1◦C
Isothermal reactor temperature coefficient: αisoerror < 0.5 pcm/◦C.

Results will be presented by A. dos Santos at M&C 2017 (April 2017).

Benchmark will be available in the next release of the IRPhE Handbook (March
2017).
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TEMPERATURE INTERPOLATOR FOR LEAPR MODELS

Work in collaboration with D. Roubtsov from CNL.
Goal: to produce evaluations at any temperature (within a temperature range), in
a traceable way.

Errors found by validation can be traced back to the standard evaluation.
Improvements will benefit all users.

What we have:
Set of Python scripts to parse, verify, and interpolate LEAPR inputs.
The scripts use XML as an intermediate format.
Still require NJOY (or a separate implementation of LEAPR).

Ready to be deployed (working on this with IAEA-NDS).
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SUMMARY AND CONCLUSIONS

New validation activities involving the Neutron Physics Department at Centro
Atomico Bariloche, and colaborators abroad: Canada, France, U.S.A, Brazil, and
the IAEA.

In general: the performance of the new libraries is similar or better than existing
models.

Validation data will be available (when possible) in open databases: EXFOR,
IRPhE.
In particular:

new total cross section experiments show the new library solves a discrepancy the total
cross section for heavy water.
the proposed TSL for light water helps solving a > 15 year discrepancy in reactor
temperature coefficient calculations.

To support this we prepared a LEAPR input interpolator, which we hope will be
available for the users soon.
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