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The Conrad tool box
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E The Library and Stochastic Transport (LAST) code

The Library and Stochastic Transport (LAST) code is a Monte-Carlo neutron transport code
developed at CEA Cadarache. It consists in C++ modules for intensive-computation functions, all
led by a python wrapping. It handles Open-MPI parallel computation to improve calculation
efficiency and reduce the calculation time. A few basic scores are available, such as k.4, neutron
flux and adjoint flux (sensitivity calculations, perturbation theory). The k. calculation accuracy
has been numerically validated against the CEA reference code TRIPOLI-4

The LAST code is coupled with the nuclear data evaluation code CONRAD. Therefore, both
standard ENDF-6 files and CONRAD theoretical files (containing nuclear model parameters and
the associated covariance matrix) can be used to perform simulations. The coupling of CONRAD
and LAST ensures the consistency among different nuclear data.

+ in the case where some evaluated data are preferred rather than the CONRAD theoretical
calculation, LAST can merge the desired ENDF data with the CONRAD calculation.
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E Few examples ...

Unresolved Resonance Range (URR) : limitation due to the width fluctuation correction in NJOY
Thermal Scattering Law (TSL) : how to handle huge S(alpha,beta) covariance matrix ?
Scattering Angular Distribution (SAD) : correlations between SAD and neutron cross sections

Fission models : progress in the resonance range with (n,gf) reaction, Class-1l states, Pf(E)

Direct capture in the RRR : imaginary part of the infinite radius as in REFIT (not yet implemented
in CONRAD, not discussed here)
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URR treatment

Random extension of the RRR by using URR parameters (+average parameter statistical laws) at each

batch if wanted

LAST
CONRAD
Nuclear model o.SAD.DE  F-FET--»]  MC TRANSPORT
parameters S “
URR ¥ Extension RRR
parameters >(see CALENDF model,
Pierre Ribon)

y

CONRAD Output files

® No URR format limitation

® No RRR/URR cross correlation issues
® No Probability Tables (PT)
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Thermal Scattering Laws (H20)

Table 5. Relative uncertainties and correlation matrix between the CAB model parameters after the marginalization.
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Scattering Angle Distribution

Optical Model Parameters and
covariance matrix

Table 1. Model parameters and the corresponding uncertainty (1) and the correlation matrix

for n+°*Fe reaction’

Parameter  Agg (MeV)  Fur (MeV) ag (fim) Ty (fm) T(**Fe) (MeV)
Value 15.126 92.627 0.6032 1.224 1.352
Uncertainty 1.966 9.554 0.0551 0.019 0.118
1.000
-0.486 1.000
Correlation
) -0.851 0.312 1.000
matrix
0.325 -0.808 -0.307 1.000
0.487 0.104 -0.575 -0.414 1.000

Use perturbation formalism l

Table 5. Uncertainty (in pcm) concerning ko5 from the OMP parameters and the correlation

between AD and X8 deduced from ko

Benchmark  Perturbation Abeoy LY A Ap
AD 46.8+2.0 49.042.1 51.2+2.2
Thermal X8 70.8+1.7 74.1£1.8 77.5+£1.9
AD&XS 67.9+1.7 1017 T4.3+1.8
Correlation -0.3924+0.0454
AD 95.7+2.0 94.1+£2.0 92.5+2.0
Fast XS 172.7+1.9 169.9+1.9 167.1£1.9
AD&XS T1.7£2.2 70.5+£2.2 69.3+2.2
Correlation -1.0243+0.0165"

Keff uncertainties (thermal and fast benchmarks)
and correlations between SAD and XS
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FISSION MODELS IN THE RRR: (n,gf) reaction, Class-Il states, Pf(E), neutron multiplicity
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Class-II states included in the RRR and URR analysis : How to store this information in nuclear data files ?
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Cea Merci de votre attention
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