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Whatas, 242MApma e

SN2 S one of the actinides studled In
A\ 6015 “Nuclear Criticality: Control of
Sf‘ Ected Actinide Nuclides”

, ery large thermal fission cross section
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'Mlnlmum critical mass much smaller than
233U’ 235U’ or 239Pu

e Present in spent fuel in small quantities
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SSGIogeneous Metal-Water Mixture
ISPhETICaI Geometry
SaUnrerected (bare)

i-"om Limiting Critical Density to Pure
- Metal
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> J\/J(“J\ 5, Ver5|on 1.40

o Coj, tlnuous Energy Cross Sections
\ DF/B-VI.8

' sKip:first 100 cycles

—-

—
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'1000 active cycles with 40,000 neutrons
per cycle

¢ Fach data point based on 40 million
histories
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_ NP GalculationsVEeton ==

L=CICl crltlcal radius determined from six
gl (- less than 1.00 for 3 runs and k.
J' gater than 1.00 for 3 runs)

Hhhear least squares fit to determine radius

—";— T

"i :'at which k. = 1.00
~® A total of 125 critical radii were
determined
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Critical Mass (g)
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VN P-Res|ultssformesmATi ===

SRNIIRE crtical density 1sf0.00059 g/cE: (2_35U LCD
[SpR0L012 g/cc)
BRBEe minimum critical mass is 41.9 grams (235U

~

BErE min. critical mass is ~ 1300 grams)

== Bare critical' mass for the pure metal is 9.08

s =
_-II:;L——II-F.____

—  Kilograms (2°U bare metal critical mass is ~ 45

kKilograms)

8 [Discharged fuel contains ~ 50 grams/yr/reactor
or 5 kg/yr in U.S.
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SAhErElare multiple paths to the goal — all

With Pros and cons
paths provide an estimate ofi

—

SNSGwever, all
3 Gritical mass

e
S
- '.__-‘
—
I il -_— -
—_— — =
gl - f——
_-—:

- -

ANS Summer Meeting, June, 2010

7/10/2010




VICNPA/S, PARINSINF

Continuous-Energy Estimate Estimated
Cross-Section R M.t
Libraries crit

Raw cross
sections
ENDF/B-XXX)

Grouped Translation Estimated

Cross-Section TRANSX . PARTISN M.
Libraries Script crit

Estimated

Experimental
Mcrit

Results
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NPl Gl ByAitases 2T

PRHERbig 37 (2°U) Z%Pu, 23U are well
SUpporued withi experimental data
g_JI_- selected actinides covered by ANS-

experlmental data, other than that used to
generate cross section data
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Iie242m| Metal-Water MIXtUres asis

Calculated with Partisn

SIINENE S a discernable difference between results
LJSJr ENDE/B-VI.8 and ENDF/B-VII.O
0 ~7isn Model
B Bore spherical geometry
=— =516
= 0. -group structure
— 100 fine mesh intervals
— Critical radius search
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MENPS/Partisn Comparisonrat

E5(s imated Minfmum Critical Mass

SNECIUIST) unlformly ylelds smaller estlmated
frjr masses than MCNP5

SWiVerade relative error between Partisn and
;-“VCNPS

~ _ ENDF/B-VL8 ~ 0.13%
— ENDE/B-VILO ~ 0.74%

T
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Critical Mass (gX)
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BEstimated' Metall Critical Mass

2 Periiggiegeefifess sllghtly smaller _estfmated
mr masses relative to MCNP5

DF/B-VI.8 produces significantly smaller

= etaI critical masses relative to ENDF/B-

;Z"'
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Am-242m Est. Critical Mass (kQ)
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Slrrent Revision to Standala

ANS-8.15 -

Eaerselected nuclide covered by ANS-8._15 IS evaltated
aneElideed independent of other nuclides
JlicEment is required to set the appropriate subcritical

J]r_:_ﬁ for these selected nuclides:
= Subcritical limits are established based on judgment relative to

= J-t “calculated results

= — Subcritical limits are generally NOT established based on

- -i——" ..-l—' —

— experimental data because the experimental data do not exist

-8 The unreflected subcritical limit for 2*2MAm in metal-
water mixtures can be conservatively set to 21 grams

(50% of the minimum calculated value)
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Conclusions ==

SWVIEN P can| be Used tor precisely calculate the
siticalimass of a highly: fissionable nuclide for
WERCOMPIEte range of metal-water mixtures

— M CNP and an Sn model (PARTISN) give similar

' m‘;ﬁfesults When using the same evaluated cross
Ssection data

~® PARTISN consistently gives slightly smaller
critical masses than MCNP (group x-sections Vvs.
continuous energy, different method, etc.)
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