s

Analysis of VNIITF Mo
Benchmarks

M. L. Zerkle
Bettis Atomic Power Laboratory

Cross Section Evaluation Working Group Meeting
November 20-22, 2013
Brookhaven National Laboratory

Nov. 20-22, 2013 CSEWG 2013 - M. L. Zerkle Slide 1



BETAIS
VNIITF Mo Benchmarks ;

 New ICSBEP Mo Benchmarks
— HMF092 — fast, Mo reflected
— HMF093 — fast, Mo reflected/diluted
— HMF094 — fast, Mo diluted, Be/BeO mod, DU/Be/BeO Reflected
— HMMO020 — mixed, Mo diluted, CH, mod/reflected

» Analyzed with MC21

— ENDF/B-VII.0 cross section
— ENDF/B-VII.1 cross section
— 108 active neutron histories (~0.0001 Ak 95% CI)
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ENDF/B-VII.1 Changes

« 9Be - new evaluation by G. Hale
« 92Mo — new evaluation by Mughabghab + JENDL-3.3
« Mo - new evaluation by Kim, Herman, Mughabghab
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HMF093
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« Mo diluted/reflected HEU Cylinder T i
— 0.5 cm thick Mo diluent plates

— 7.3 cm thick Mo axial reflector

« Tests following cross sections

— Mo fast capture

— Mo fast elastic scattering

— Mo fast scattering angular distribution ﬁ : ;4‘
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HMF094

Mo diluted, Be/BeO moderated, Be/DU
reflected HEU Cylinder (Case 1)
— 0.5 cm thick Mo diluent
— 1.0 cm thick Be/BeO moderator
— 10 cm thick Be axial reflector
10 cm thick DU radial reflector

Mo diluted, Be/BeO moderated, Be/DU
reflected HEU Cylinder (Case 2)

— 0.5 cm thick Mo diluent

— 1.5 cm thick Be/BeO moderator

— 15 cm thick Be/BeO axial reflector

— 10 cm thick DU radial reflector

Tests following cross sections
— Mo capture in fast and URR
— Be capture and scattering

CSEWG 2013 - M. L. Zerkle

Side reflector

Diaphragm

Source cavity

A alloy AMg6

771 Steel 30 HGSA

W Special Steel
R275

R |

R38

Slide 6

LABORATORY



S

LABORATORY

HMMO020

R 19.96 -

« Mo diluted, CH, moderated/reflected i —Rooe
HEU Cylinder (Case 1)
— 0.5 cm thick Mo diluent 1038
— 1.6 cm thick CH, moderator s
— 10 cm thick CH, axial reflector :
— 10 cm thick CH, radial reflector oo

Mo diluted, CH, moderated/reflected

HEU Cylinder (Case 2)
— 0.5 cm thick Mo diluent L =
— 2 cm thick CH, moderator —— g

— 10 cm thick CH, axial reflector
— 10 cm thick CH, radial reflector

« Tests following cross sections
— Mo Capture (thermal, RRR, URR, fast)
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Effect of Mo Axial Reflector Thickness
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Detailled MC21 Results

ENDF/B-VII.0 ENDF/B-VII.1 Fission Fraction

Benchmark

o (Ak) (1-Kearc)/o (1-Keno)/o Inter Thermal
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Conclusions

ENDF/B-VII.0 and ENDF/B-VII.1 results consistent except for Be
moderated/reflected cases (HMF094)

— Implies improvement in ENDF/B-VII.1 Be evaluation

Positive K, bias with Mo reflector thickness
— Bias grows from +0.4% to +0.6% Ak for HMF092
— Mo ESAD insufficiently forward peaked and/or
— Mo fast capture too low

Bias increases to +0.7% Ak when Mo dilution added (HMF093)

— Mo fast capture too low

K.a1c P1ased high in moderated cases
— +0.6% Ak bias for Be/BeO moderated cases (HMF094)
— +0.64% to 0.74% Ak bias for CH, moderated cases (HMMO020)
— capture too low (RR, fast)
— Spectral dependence on bias in RR (bias reduced for softer spectrum CH, moderated cases)
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