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PURPOSE

- ND validation and adjustment exercise involving
different (other than k.+) benchmarks providing a
complementary view and wide scope validation:

- Critical benchmarks
- Kinetics measurements
- Shielding benchmarks

|. Kodeli, Sensitivity and Uncertainty in the Effective Delayed Neutron Fraction (B.x), Nucl.
Instr. & Methods in Phy. Res. A 715 (2013) 70-78



ASPIS IRON-88 — computational vs.
experimental uncertainties

Reaction AC (%)

Ly Ssap (Pn) 24 Total
(ENDF/BT7.1) (EFF-2.4) (IRDFF)

32S5(n,p) A7 9.3 1.3 ~3 9.9
Al2 19.4 2.2 3.5 19.8
Al4 24.0 2.5 3.5 24.3
A7 10.1 0.6 10.3
All 15.1 0.9 15.5
A7 5.7 5.8
All 18.5 18.5
A7 12.4 ~0.5 (12.9)
A7 10.0 : 0.2 10.0

8.8 0.2 8.8
8.0 0.2 8.0




FILES PREPARED

Benchmarks/responses considered:
- FLATTOP-Pu, SNEAK-7A & -7B: k; and B,

— ASPIS-FES88: reaction rates °7Au(n,y), 32S(n,p), 1°°Rh(n,n"), 113In(n,n"),
2TAl(n, )

Cross-section sensitivity profiles to:
- Isotopes: U-234, -235, -238, Pu-239, -240, -241; O-16, Fe-56,

- Reactions: 6y, ¢, Ginens Ocr Vs Vs %> P1(€lastic), (n,a) for O-16;
detector responses to be included,

- 33 ECCO energy group structure,

C/E values and uncertainties: AE (systematic & statistical) and AC
(M/C statistics),

Infinite diluted cross-sections from ENDF/B-VII.1 in 33 groups.



Adjustment of Fe56 inelastic Adjustment of U235 PFNS
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Adjustment of U238 inelastic Adjustment of U238 elastic
] 1,01
35 ] —— |
| - 05
3,01 :
R, S >0 _tE—J_j:I— —
el = —
é 2,0 ) E 10 —
B15 ®-15 =
T4 o - T .20 |
< 10 T g 20
: = I -2.5
0,55 f— !
0.0 — -3,0_
1E4 1E5 1E6 1E7 1E4 1ES 1EB 1E7
Energy (eV) Energy (eV)
W adjcs_feld_keff_detl_endfEmMT1 bt inel u238 adjcs_fedd_keff_detl_endf Adjustment of U238(n,q)
W adjcs_fefd_keff_bef_detl_jendl-MT1 bd inel u23a adjcs_fedd_keff_bhefl_detl 2 00 J-
W adjcs_fe88 _keff_beff_detf_endfl-MT1 tdinel u23a adjos_fedd_kefl_heff_detf 1,75
< 1,50
E 1,25
J4b)
£ 1,00
%0,75
< 0,50
0,253 i
.

,00 |
1E-21E-11E0 1E1 1E2 1E3 1E4 1E5 1E6 1E7

™ vm v vmrmas 5 mt Y



Adjustment of Puz239 PFNS
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Conclusions

- Use of kinetics measurements and shielding benchmarks in
addition to critical benchmarks is suggested for ND
validation & adjustment since providing a complementary
view and wider scope validation;

e Sensitivity profiles, C/E values and the corresponding
uncertainties available from NEA in 33-groups for FLATTOP-
Pu, SNEAK-7A & 7B and ASPIS-Fe88 benchmarks.

« For validation and demonstration purposes the adjustment
exercise was performed using ENDF/B-VII.1 and JENDL-4.0
covariances.
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