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Principle: calculate quantities of interest using multiple Monte-Carlo codes and nuclear data libraries.

Objectives :
» Cross-validate Monte Carlo codes :
> for the same models, all codes/methodologies shall provide the same results (+ 30) ;
(source of discrepancies: errors or differences in the reference model (e.g. revision), nuclear data processing, etc.).

= Have feedback on nuclear data libraries: methodology for assessing library quality and validation.

Framework :

» k. comparisons (2022)
» key findings :
* quite good agreement between codes,
* interesting feedback on JEFF-3.3, ENDF/B-VII.1 and ENDF/B-VIII.0, especially for reflectors.

= B COmparisons (2023) - Topic of the day

= Shielding comparisons (2024)

IRSHN



Two objectives:
= Cross-validation of 5 Monte Carlo codes and several B calculation methods ;
» Feedback on 2 nuclear data libraries : ENDF/B-VIII.0 [1] and JEFF-3.3 [2].
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B calculation methods

= MORET®6: adjoint flux method with 2 generations (ADNH = 2) to estimate the adjoint flux [3],

* COG11.3 methods [4] :
« new method = B = F,/F,;
« modified new method = B¢ = (nF),/(nF), ;
» prompt method = B =1 — (K,/Keg) 5

= MC21.v10 methods:
« MC21.v10 next fission probability method (NFP) [5] ;
« MC21.v10 correlated sampling method [6] ;

= MCNP6.2: KOPTS card [7] ;

= SCALE6.3 : KENO ; Bretscher approximation = B¢ = 1 — (k,/k) [8].

IRSHN

F4 = number of fission induced by delayed neutrons
F.= total number of fissions

(nF)4 = number of neutrons from fission induced by
delayed neutrons
(nF); = number of neutrons from all fissions

kp = prompt effective neutron multiplication factor
ke = effective multiplication factor
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MORET6

» B4 estimates are consistent with experimental references,
except for case C Ref (ZPPR21B) ;

* Good agreement between ENDF/B-VIII.0 and JEFF-3.3

(discrepancies < 25pcm).
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SCALE6.3 and MCNP6.2 — ENDF/B-VIII.O

= B4 estimates are consistent with experimental references,

except for case C Ref (ZPPR21B) ;

= SCALE6.3 and MCNP6.2 give relatively similar results ;

= Both codes are in overall good agreement with MORET®6 :

»>max(| Bscaies.s— Bmorers |) =38 pcm,
=14 pcm;

»max(| Byicnes.2~ Bmorers )

» Aslight tendency to estimate higher B values than

MORET®6 is observed.
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MC21.v10 — ENDF/B-VIII.O

= For all methods, B 4 estimates are consistent with
experimental references, except for case C Ref (ZPPR21B)
(and Topsy (25 Flattop) for the NFP method) ;

» Good overall agreement between MC21.v10 and MORET6 ;

= The NFP method gives overall lower B 4 results than the
correlated method ;

» The MC21.v10 NFP method tends to estimate slightly lower
B Values = results a bit more discrepant.

> (max(| Bucar.vio, nee — Bumorers |) = 66 pem for Topsy).
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Key findings on B :

= For all codes and B¢ calculation methods = overall good agreement between calculated values and reference
experimental values ;

= Overall good consistency between code predictions ;

= ENDF/B-VIII.0 and JEFF-3.3 lead to similar results ;

= For all codes, methods and nuclear data libraries = tendency to slightly underestimate the B_4value for the C
Ref (ZPPR21B) benchmark = problem with experimental reference value?

Report on B intercomparison is currently being written at IRSN (draft version expected in April 2024).

Intercomparison exercises are a very efficient way to improve the reliability of calculation database and provide
interesting feedbacks on codes, processing tools and nuclear data libraries.
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Planned : shielding calculations in 2024.

New proposal submitted to the 2024 call : intercomparison exercise on nuclear data processing
= Feedback on processing tools, options and methods.

» Modeling of simple cases to avoid compensation effects ;

> Use of the same nuclear data evaluation and Monte-Carlo code (and the same input file).

Acknowledgment
> IRSN thanks the NCSP for supporting this action on analytical methods and all the partners for this exercise.
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23 benchmarks, retrieved from
IRPHE Handbook and from open
publications

FCA XIX sources were found to
have discrepant densities:

» Fe for all FCA XIX cases ;

= 10B for FCA XIX-2.

IRSHN

Not in IRPHE, UMF-001
Not in IRPHE , PMF-006

Skidoo (Jezebel 23)
Popsy (49 Flatop)
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