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SG39 had the final meeting on Tuesday



m Idaho National Laboratory

Final Activities

Had meeting last November.

~ormulated new adjustment technigues to be
nassed on to SG46.

Provided feedback on CIELO and CIELO-2 cross
sections and covariance matrices via

adjustments and/or analyses of consistency with
C/E.

Concluded work on all chapters of the final
deliverable: Methods, Experiment Selection,
Adjustment and Covariance Consistency.

Final deliverable to be sent to NEA by end of
September.
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CIELO 1 and 2 C/E impact on selected

Integral experiments and consistency
with current covariance matrices
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Summary of CIELO — ENDF/B-VII.0

- Regarding experiments, this exercise has shown that the
experiments other than critical masses (e. g. spectral indices,
irradiation experiments, reactivity coefficients, and neutron
propagation) provide extremely useful information.

- Many compensations have been observed among reactions and also
energy range (not shown in viewgraphs).
- Regarding the 5 isotopes, the major impacts are related to:
— 160Q: elastic, (n,a), P, elastic. Only few experiments are sensitive.

— %Fe: elastic, inelastic, capture, P, elastic. Propagation
experiments are the most sensitive.

— 23%U: inelastic, capture, fission, fission spectrum
— 2381 inelastic, capture, P, elastic, fission, nubar

— 239Pu: capture, fission, nubar, fission spectrum (in general lesser
impact than the other isotopes)
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Summary of CIELO-2 - CIELO

As general observation from the point of view of an user, one can
say that we are far away from reaching a consensus.

The case of the JEZEBEL critical mass is emblematic. The large
compensations among the different reactions (elastic, inelastic,
P,, and fission) yields the same critical mass. The user is
disoriented: where is the truth?
Regarding the 5 isotopes, the major impacts are related to:

180Q: elastic, (n,a), P, elastic.

“%Fe: elastic, inelastic, capture, P, elastic.

235U: inelastic, capture, fission, nubar, fission spectrum

238: inelastic, capture, P, elastic, fission, nubar, fission
spectrum

29Pu: capture, fission, P, elastic, nubar, fission spectrum
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Summary of consistency with current
covariance matrices

There are severe differences between the two covariance matrix
data.

In many instances the calculated uncertainties would not cover
the C/E spread of the experiments, at least at the one sigma level.

Of specific interest is the effect of the correlation. In many cases
the differences leads to a different sign in the contribution: what
can explain this completely different behavior?

Regarding specific differences between the two covariance
matrices related the 5 isotopes, the major impacts are associated
to:

— 160: elastic, (n,a).
— JFe: elastic, inelastic, capture.
— 233U: elastic, capture.

— 238Y: elastic, inelastic, capture, fission, nubar, fission
spectrum

-~ 239py: elastic, inelastic, capture, fission.
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@ WPEC $G39 Meeting, Nov. 20-21, 2017
S . OECD/NEA, Boulogne-Billancourt, France

CIELO-2 Based Cross-section
Adjustment by Adding New

Experiments on the Basis of the
SG33 Benchmark

K. Yokoyama and M. Ishikawa
Japan Atomic Energy Agency

Acknowledgment: The authors express sincere thanks to Mr. T. Jin of NESI
incorporation for his many helps of performing the adjustment calculations
and pre- and post-processing the results for this presentation.
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New Integral Experiments provided by SG39

* PROTEUS

* HCLWR-PROTEUS

* Core 7: moderated by water (Vm/Vf=0.48)

* KINF (ks ), Void reactivity worth, C28/F49, F28/F49, F25/F49, F41/F49, C42/F49
» Core 8: not moderated

* KINF (ko,), C28/F49, F28/FA9, F25/F49, FA1/F49, C42/F49

* Code & Library
« MCNP6.11 & JEFF-3.1.1

* SNEAK

* MOX fuel reflected by metallic depleted uranium
» 7A: PuO2-UQ2, graphite
* KEFF (k)
* 7B: PuO2-UQ2, "=tU02
* KEFF (k)
* Code & Library
« THREEDANT & ENDF/B-VII.1

— + 15 integral experiments ,
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Bazed on CIELO-2, the 5G33 adjustment benchmark was performed by adding integral

expermmental data of SNEAK and PROTEUS, which are prepared m 5G39. From this benchmark,
the followings are found.

For the onginal ibrary of CILEQ-2, C/'E values of ZPPR-9 sodium veud reactivity (SVE) are
not good (C/E = 1.1). Moreover, the C/E values are not improved well by adjustment.

In the CIELO-2 based adjustment calculation, C/E values of ennticalities of SNEAK-TA, -TH,
and PEOTEUS 7 are not mmproved well by adjustment both in CIELQ-2 and JENDL-4.0.
However, since the appheation of the new integral expenments prepared by WPEC/5G39 to
a nuclear data adjustment 15 the first attempt, there 15 shll room for the evaluaton of the
mtegral expenments from the viewpoint of the nuclear data adjustment. For immstance, the
correlations of the uncertamties for the new imtepral expenments were 1gnored., 1.&., set to zero,
m this adjustment calculation

For the ongmnal CIELCQ-2 reaction rate ratios (spectrum indices) of C28/F49 and F28/F49 are
underestimated. Although most of them are mproved by adjustment, F28TF4%9 in PROTEUS
8 15 not mproved sufficiently.
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Integral data assimilation on U235
and U238 nuclear data and impact
on FCA-IX spectral indices.

V. Huy
G. Rimpault, G. Noguére

CEA/DER/SPRC/LEPh

OCTOBER 2017, 21
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Ceaden U235 CAPTURE : SUMMARY

B Results on U235 capture were obtained using critical mass and also PROFIL
irradiation experiments.

B At 1-2keV, our assimilation results agrees with recent measurement at RPI
(-30% when compared to JEFF-3.1.1) = confirm the conclusions of WPEC/SG-29

B From 10keV to 100keV, assimilation resulis are consistent with DANCE
measurements (+10% from JEFF-3.1.1) = JEFF-3.313 is higher (+20%)
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