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NNL Validation

 NNL ICSBEP benchmark suite: 121 benchmarks, 685 cases
« MC21 calculation uncertainty ~10pcm

 Validation comparisons:
1. Reactivity change (Ak) relative to benchmark k. ¢ ¢

Ak = kegic — kpm

2. Figure of merit indicating change in % —1 oM |
* Positive FOM: 8.1BX closer to benchmark k¢ E

* Negative FOM: 8.1BX further from benchmark k¢
3. Correlation of % — 1 with ATLF, ATFF
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Benchmark Suite 33 & 34 FOM
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Benchmark Suite 34 FOM
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Conclusions B4t B3: Pb207 & Pb208

« Updates to Pb207, Pb208 show overall varied but closer agreement over 8.133
+ HMFO027: 38pcm closer agreement
* HMFO057: 21pcm average closer agreement (6 cases)
* HMFO064: 12pcm average closer agreement (3 cases)
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Conclusions (B3t [34: Cu65

Nuclear Data

° Update tO CU ShOW Varled ND_LIBRARY.ENDF8.1beta3.h5

T CU6B5_total_xsec at 296.00 K
agreement by benchmark — SRR
- HMF072 — ZEUS - Steel & HEU

core, Cu reflector, 25pcm average

further agreement

* HMFO/3 - ZEUS — HEU core, Cu
Reflector, 67pcm closer agreement

- HMI006, an HEU & graphite core,
copper reflected benchmark shows
closer agreement (89pcm) in 7 1014
case0l and further agreement in
case02, case03, and case04
(94pcm average)
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Conclusions (33t 34: M095

MNuclear Data

« Varied agreement in some benchmarks 10 UsraRENDF.betass

MO95_total_xsec at 296.00 K

ND_LIBRARY.ENDF-VII.1BETA4.h5

* HMFOO5: 147pcm average closer 095 tota adec al 23600 &
agreement (6 cases)

- HMF092: 48pcm average further
agreement (3 cases)

« HMFO093: 86pcm further agreement
« HMMO020: 112pcm further agreement

[barn

« Significantly closer agreement in: :
« HCMO0O03: 409pcm average closer
agreement (6 cases) 5
« HCMOO04: 418pcm average closer
agreement (5 cases) M
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HEU Benchmarks FOM
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HEU Benchmarks ATLF vs. C/E -1
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HEU Benchmarks ATFF vs. C/E - 1
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IEU Benchmarks Ak
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IEU Benchmarks A|C/E - 1]
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IEU Benchmarks ATLF vs. C/E - 1
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IEU Benchmarks ATFF vs. C/E - 1

| X ENDF/B-VIII.1 B4
10001 : © MeanC/E-1=-205
e A A ENDF/B-VIII.1 B3
eA : Se Mean C/E-1 =-23.4
& Q°p . ENDF/B-VIILO
5001 & s i i Mean C/E - 1 = -70.0 pcm
g = e ° i
8 A
? ot - g
0 | £ ===$=tA§°__._¢t | ;
é® Y e e 2
— ® 2 é Ao ~°L ~~~~~~~ Pt s ®
g a 8 ) A aA t ~~~§~“‘~: ~~~~~~~~~ !
& N : .Oe R " AAA ~~~~ :; :.~~~- A e --~~-
— =500 & | » @ - R — Sm————
w g oo : s e
@) a rs A L 11 TThes
"l ° °
—-1000¢1 A
. A
A
—1500;
Q
—20001 i , i ! i
0.0 0.2 0.4 0.6 0.8 1.0

ATFF




Ak [pcm]
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Thermal LEU Benchmarks FOM
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C/E -1 [pcm]

Thermal LEU Benchmarks ATLF vs. C/E - 1
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Thermal LEU Benchmarks ATFF vs. C/E - 1
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Pu Benchmarks Ak
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Pu Benchmarks A|C/E — 1]
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C/E - 1 [pcm]

Pu Benchmarks ATLF vs. C/E - 1
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C/E - 1 [pcm]
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Pu Benchmarks ATFF vs. C/E -1
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All Benchmarks ATFF vs. C/E - 1
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HCM Benchmarks Ak
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HCM Benchmarks FOM
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C/E - 1 [pcm]

HCM Benchmarks ATLF vs. C/E -1
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HCM Benchmarks ATFF vs. C/E - 1
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LST Benchmarks ATLF vs. C/E - 1
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