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Continuous-energy Monte Carlo Code MVP and Its Application to Criticality Analysis
of Benchmark Problems in the ICSBEP Handbook
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Japan Atomic Energy Agency
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In May 2010, JENDL-4.0 was released from Japan Atomic Energy Agency as the
updated Japanese Nuclear Data Library. It was processed by the nuclear data processing
system LICEM and an arbitrary-temperature neutron cross section library MVPlib_ndJ40
was produced for the neutron and photon transport calculation code MVP based on the
continuous-energy Monte Carlo method. The library contains neutron cross sections for 406
nuclides on the free gas model, thermal scattering cross sections, and cross sections of
pseudo fission products for burn-up calculations with MVP.

Criticality benchmark calculations were carried out with MVP and MVPlib_nJ40
for about 1,000 cases of critical experiments stored in the hand book of International
Criticality Safety Benchmark Evaluation Project (ICSBEP), which covers a wide variety of
fuel materials, fuel forms, and neutron spectra. We report all comparison results (C/E
values) of effective neutron multiplication factors between calculations and experiments to

give a validation data for the prediction accuracy of JENDL-4.0 for criticalities.

Keywords: JENDL-4.0, Continuous-energy Monte Carlo Code, MVP Library, LICEM,
Point-wise Neutron Cross Section, ICSBEP Handbook, Criticality Safety, Benchmark

Calculation
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nTWn5b, 27T, KETIEL, LICEM2010 O##% & LICEM-2 75 OikiT N4 . LICEM2010
kD747 70 —1ERFIEZ OV THT 5,

2.1 LICEM2010 O## AL & BIE
LICEM2010 Ok & 7 — % Otz . M 2.1 1377,

Material-wise

Nuclide-wise JENDL-

4.0 general purpose JENDL-4.0 thermal

scattering law data file
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file (ENDF-6 format)

| LINEAR || U3R-J THERM.-
™ ! B6
S ! 1
85
o ! RECENT
o
Ll v
x| v | U3RPDSO01
i i THERMAL
SIGMA1 | ~U3RPDS11
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| | MVPLIBMK [ VIMPDS
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Nuclide-wise
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2.1 LICEM2010 Ok & 5 — % O
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SIGMA1 1%, TIAEA 25 MEERME TS PREPRO2007TIWDE Y 2 — /LD —HTH U |
HEATR 3. k[E = 27 7 & A FEAFZEHT CHFE Sz NJOY991RDDE Y 2 — /L D— 2 Th b,
INBLOEY 2—/LTiE, ENDF-6 74—~ v b WTRHR SNIEMBEOKT —4 7 7 A V&
AN ELT, LTFO L) 2B T D,
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(1) LINEAR

T ANMIEZBENTVWDETORIGNIH LT, RA > MrmfEPENDF) % | FFAfhfE & Bk
BENT—HT 2 X oc, MENFBA IR R LX—SIC L ThHZ 5,
(2) RECENT

LINEAR TERL L7 AR A > MBTEAEIC LI ALER 24T IR O K DR A > M fE 2 (ERC T
5
(3) SIGMA1

RECENT T1{ERK u‘:&%’ Y hEAEIC, Ry 79 —7n— RV JOMEZNZ T, BE
U 7o IR L A (B 1X 293.156K) CTORA » MrafE &4 1ELT %,
(4) HEATR

TRNF—NT U RBTESE | P K DR AE (kerma factor) ZEtHE L., £ 0
fEH % MT=100 & L C PENDF 7 7 A JLiZEX 729,
(5) U3R-J

O BE S I AN E 78 S VTR L, FEr B IS I i B R T — TV 2 AR 5, (R
rmE{74’77 U=t 572, FHEMERE 11 @me;/‘f—i; LKy ENTZ PDS 7 7 A v
WIS LD, PDS 77 AL Eid, 1207 4 L7 FUBLTFIZ, A= LIRS EEOY
T77A4N (NA TV —XT—%) DEETLIEXOT—%Ey N ThH D,
(6) THERMJ-B6

PG T —F2 D7 7 AN TIZE 2 DD EFRELT — % 208 L T, REIKFET
2 PR & R BOBGELOWEfE T — 2 & 5- 2. 5,
(7) MVPLIBMK

NJOY99 @ Acer EY = —/L D&ERX—X I INTZHEDOT, DEELRDIZRXLEF—R v
T2 DR, DT —HFM DT 7 A )V 4 OF — X 5B EELA S AR T — TV OIERK, 3)
BT — 2D 7 7 AV 5 DT —FNOBEL DT R NFX =547 — % O 4) BT — 5
D77 AL 6 DF —ZBEELD A E T XX =340 F — X DB, 5)y AR T — % DAL
B, OvEREDEDMDT —H W EITH, o, MOET 2 —ANLOM )T — & & H
LT, w&i7e MVP 747 7V —OfREEEETT O,

2.2 LICEM2010 IZHBIT5HTHR

LICEM2010 (2 X 27 —Z B ONFIT, HAMIZIT LICEM-2 L FERTH Y . WrimfEo
KHET AR EIZHONTHRERIELE D> T, PREPRO2007 (21X, 7t 16 HOE Y = —
NRd 5, LICEM 1%, (D~@) % Todtmguiiz, LINEAR, RECENT, SIGMA1 % f#H
L TW5%, JENDL-3.3 ®° ENDF/B-VL.8|Z}:-5< MVP 74 75 U —DOfER 9 TlE. 2004 £
x> PREPRO %-_X— 2 (Zffi ] L TV /=75, LICEM2010 Tl KIEDKEHEE AT — &
Td % ENDF/B-VILO (Zxf 3 2 LB 3 KGE S 4L TV 5 PREPRO2007 Z #7128 A LT,
PREPRO2007 Tli%, 42T®» ENDF 7 4+ —~ v hOgiAir Azt ENDF/B-VILO 72 £ O34

DFHME 2% T — ZIEEA~OXF I, FHEET 7 v b7+ — 20K EE/FELE LTV D,

HEATR 225\ TIEX.NJOY99 DEIE N F & A L TV % K[E D T-2 Nuclear Information
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Service ® Web -+ b 2 BEIE/ Ny F up304 X v r— KL, Iz L7z NJOY99
D HEATR £ 2 — V& L7z, ZoMizix, LTOSGET 21T 7,
(1) SIGMA1 D»fEIE

PREPRO2010 75 A L72 SIGMAL £ =2 —/L{IZEBWT, 77 A/ 3T —XDOHDIZEB W
T.ENDF-6 74—~ hTH->TH ENDF-5 7y —~ v b LAERRICIRET — 2 2 H 145 &

\ZL7, ZHid, LICEM Y A7 AIZEWT, 774V 37T —ZINOIREEZED D2 DE
HAZRHEREILIE CTH Y . 12k LICEM T4 FH%%?‘O&’EE IT-> TV 5,

73, 2002 RO SIGMAL IZiE, FESBESLIE T — # FEET DR CIES BRI AE I T
fR= L ¥ —28 20 eV F2E &KWV E 1T, TKEIZ\/I/#~LT0)LE@?§E+ LEICRTE e —7
DHENDEWVWIREENRNH Y, 76D LICEM TIX Z UK 5720 DM EEILEZTT > TV
728, ZOREAIT 2004 LA O PREPRO ¥ A7 A TR S 7228, #r L < IRy g iy
[ f& % Doppler broadening T2/ L72WhOA 7 v a »inBinshiz, £7-. SIGAM1 22—
RCHOWHEBP A INTGE, Enlc@lT25EA TV a VBN En, 20k,
LICEM2010 iZ351F 5 SIGMA1 ® AJJ7—# 1%, [H LICEM ® % @ & BN 72 < 72 o 7=, 7
LW SIGMAL O A S FEIC SN TIE, f(F8k(A3) TR~ 5,

(2) HIEET —4% LERET — 2 O

LICEM #RE Y a2 — L TCOBEET — & LEBET — 202 FELICER T =7 —%
PEBR L 7=,

(3) EERSE S DIRiE

JENDL-4.0, JEFF-3.119 ENF/B-VIL.O ® X 9 228 LW\ T — XMl O LB Tlx, V¥ %
v RVIEBRE DR KRE, 774V 6 Tali S 415 RKISHEOH M7 LIz kv LICEM-2 O[F
ERLHNY A R a2 TR TERWEREN L Abiliz, £72, STOP XOHKTF r T T A
fFIET 5720, JREROFMAE & IR A2 L7z, & Z T, JENDL-4.0, ENDF/B-VIIL.O,
JEFF-3.1 ORI CRIBENSRAE L WREREICESY A RE2HET D & b, el
25T =T — A v —VEM N LT el I auELTHLIC Lz, £2, AL
FIEEOBEEZA L I NV—RT77ANMIELDNTA—=FZLTERL T, IV A XOEHEZE
G Lz,

(4) U3R ek B

BT — 2RI X - Tl $Erd 2 cf N U CIR B o EIR = L X — |29 DR T
— 7 NNETERIZRDBENEE L, Zhi ﬂmfétw WERT—7TNVEHET L3
X —DEFKE NJOYI9 © UNRESR X° PURR & ¥ = — /LD HIEICAEE Lz,

(5) THERMRJ-B6 Mk 2

5T EN I EE S W TH 72 SRR S 72 8RR OBV - HGEL T — & 1012 % bR 5 72
LLN=1 (In(S(a, B TR SN /T — & 2B TX 5 L 5 ITEIE L,

(6) BN A 7 > 3 DB

LICEM X° MVP Ofi|fRIC X 0 AUEE T & Ip W T — & Flh <0, 77l B AR 23 RN B 7 WA % 15 7
BEROWENILE > TLE I REDGEITHT HHMLEA T2 g VERE LTz, FlxiX, LA
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ENDF/B-VIL.O %721% JEFF-3.1 ® 19F fLEE : (n,2n) S ICBNT, MF6 DY 727 2 =
VM2 OB E N TV A 0RO LICEM-2 TIFAE T& 722, % Z T, MVPLIBMK
DASITMATNO ZAfEE LTH 2728812, MT=16 )&% MT=6 & MT=46 (255 f#E L
THUHT 5 X5 LT,

ENDF/B-VIL.0O ® W-nat. QLE : 1 5% [FA7 4 0 FE 4y Bl Hengy o= 2 L 28 — #iH O R — Bz X v 4
HCTX2\0, 204G, MVPLIBMK O A )¢ NUNR (FF4yfff 308 685k o I i F e 5K 7 —
TNDRE) zAMEE LTHEALLGAIT, FEoBEILEEIR ClIMrmfgmR T —7 12 v
RV TCTHEERRARMrmfE L LT o K olc L7,

ENDF/B-VIL.O ® Th-232 #L# : MT5 (n,anything) DFFARSFEET S, £D7 7 AL 6
F— % TLAW=0 TH ¥ 2 THET D L X —5547 & 4 FE 5570 DMFAE L 72 W UR D #),
IO, MT5 7 — X #WBTERWTHENA My 745, £72. 60MeV TD MT5
WrimiA& i 6.2711 barn Th H A3, EWrHAEIX 4.91192 barn TH V. MT5 KISIEEET 5
DORWEY & E2BND, £Z T, MVPLIBMK D AJJiZ MT5 Ftix2ZB LARWA TS 3
YPSWMTs=D)%Hax L=, T 74/ MEIZERr THY ., AN L Taxr MEAGR
[ 1B THIR EREBY DA TT 740 MEBRAZh L7225 (NJOY AN FHER L),
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3. WP FHEES A T3 —hBDEODANT—2EL IR I Y T F

MVP FitE i 7 4 77 V) =13, H2.1HOK 2.1 IR LI BD, RKEKKD 3 AT v
TORBTIER SN D,

@© U3SR-J OFELT GEoBELGWrimfEME R T — 7 /L D)

@ THERMJ-B6 O FEAT (B HELT — & DALEL)

@ LINEAR, RECENT, SIGMA1, U3R-J, MVPLIBMK ® %47 (ENDF-6 iLH 7 7 A /LD

WEIZ XD MVP 7477 U —OfEsk)

UTFTIE, 2 b0 % UNIX % OS OFHETIIT T 272000 = V27 ) 7 FOfl%
B, K'Y 2=V DANT XL, Y2V A 7 ) T hRicREBR L TCH B, £7-. LICEM2010
DA FFEIZ O W TIEAHERIZRER LT,

1) U-238 12%14 % U3R-J OFEITL = /L A7 U7 |

U3R-J T =227 U7 hofl (U02380J40.ulrj) % LL FIZRd, #HESLEORE L
SEEREICKIT DB D HEADOBLEND, BEETHANT — 2L = VEKTEH 2| K&
[Zcat A~ R TV VAT U MIANNT—FEZMOIANTEITTHLIICL TS, TD
il CTlx.cat 2~ FOE T 5 END_DATA| D EDF A TN U3R-J DEEHEANT) TH 5,

#!/bin/csh

#

# Shellscript to execute U3RJ

#

Fron UBTJO0L . EXE v v v v v N S S e

#

# DATE : Current date and time to be used for comment input data

# which is preferable in English. (e.g. Jan01.01.01.01)

#

# MVPXS DIR : Name of the top directory on which nuclear data files and

# I/0 directories are stored in predetermined format.

# ENDF DIR : Full path name of the directory in which nuclide-wise

# evaluated nuclear data files are stored.

# LICEM BIN : Full path name of the directory in which LICEM executables

# are installed.

# DATA : File name of nuclide-wise Evaluated Nuclear Data File

# NUCNAM : Nuclide and Library index to be used for file name

# Set standard name (zzmmmnlll) of MVP library

#

# _______________________________________________________________________________
setenv LANG C
set DATE = “date +%b%d.%H.S%M.%S°

#

#~~ u3rj mksh.sh ~~~~rmavnmnvsvsnvnvnvn v v v S N S e e

#

set MVPXS DIR = /home/MVP XS/J40 XS

set ENDF DIR = $MVPXSiDIR/ede

set LICEM BIN = /home/code/LICEM2010/bin
set DATA = U238.dat

set NUCNAM = U02380J40
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#
From UBTJSRELL . v v v v NN
#
set MATNO = 9237
set NUCID = U8
#
From UBTJOB L ERL v v v v v v v v v v NN NN
#
set TITL = "SNUCID S$NUCNAM S$DATE"
set ERR = 1.00
set LIMCPU = 36000
f==== === == ==== == == == === =====
alias mkdir mkdir
alias rm rm
alias cd cd
alias cat cat
alias echo echo
# _______________________________________________________________________________
# Set output directory & file name
# _______________________________________________________________________________
set WORK DIR = $MVPXS DIR/outp/U3RJ_pds/$NUCNAM
if (-e SWORK _DIR) then
rm -r $WORK DIR
endif
mkdir SWORK DIR
cd $WORK_DIR
#
set LmU3rj = SLICEM BIN/u3rj
set OUTP = $MVPXS DIR/outp/U3RJ log/$NUCNAM.ft06
#
set PDSO1 = T0293
set PDS02 = T0300
set PDS03 = T0393
set PDS04 = T0600
set PDS05 = T0900
set PDS06 = T1200
set PDSO07 = T1500
set PDS08 = T1800
set PDS09 = T2100
set PDS10 = T2500
set PDS11 = T3000
#
foreach pds ($PDS01 $PDS02 $PDS03 S$SPDS04 S$SPDS05 ¥
SPDS06 $PDSO7 $PDS08 $PDS09 $PDS10 $PDS11)
if (! -e $pds ) then
mkdir $pds
else
echo "=== Message : PDS (SNUCNAM) for U3RJ already existing ==="
endif
end
# _______________________________________________________________________________
setenv ENDF0001 SENDF_DIR/$DATA
#

setenv U3RPDS01 $PDSO1
setenv U3RPDS02 $PDS02
setenv U3RPDS03 $PDS03
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setenv U3RPDS04 $PDS04
setenv U3RPDS05 $PDSO05
setenv U3RPDS06 $PDS06
setenv U3RPDS07 S$PDSO07
setenv U3RPDS08 $PDS08
setenv U3RPDS09 $PDS09
setenv U3RPDS10 $PDS10
setenv U3RPDS11 $PDS11
#

#******************** ___________________________________________________________

# U3RJ STEP *
#********************
#
echo 'Running U3RJ'
cat - << END DATA | SLmU3rj >& SOUTP
0 S$LIMCPU / IOPT LIMCPU
SMATNO 11 1 0 1 / MATD,NTEMP, KENDF, IPRINT, IPDS
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 /default temp.

STITL
0 99 50 1 999 / LD,NPROB,NAC, ISTART, LAST
123456789 SERR / IRAND, SDC
0 0 0 0 O / MADT=0 ==> STOP
END_DATA
echo 'End of U3RJ job'
#
f==== === ===== ==== ==== == == === =====

U3SR-J OFEATIX., T — & TIHDEEILEOFMN H D EFEIZK L COREITTIIE L VR,
BB O T — 2 NERXRIN TR, ABIIEBMNICAT Yy 7S5, 2T, EX
I, FEDBEILIE T — X OF BN BT, BRIk LT, USRd 2#EITLTW5,

2) H2O @ H-1 2% % THERMJ-B6 O FE{TL =)L A7 U 7 K

PLFIE, BAKOBFYEF#ELT — % %2 THERMJ-B6 CTHLEE T 5 =L 227 U7 kD
(HO001HJ40.thrm) Td% %5, THERMJ-B6 D FfTIL, AW F8ILT — % 2 H T 2 O
MVP 7477V —%{ERT2RNCFETLTCHBLLERSH D, AR RAET MIES K
DO MVP 7477V —ERICIE, ZNEFEITTIHLET R,

#!/bin/csh

#

# Shellscript to execute THERMJ-B6

#

Fron CRTIMOL . EXE v v v v v v v v v v v 3 N NN NN NN NN N N N
#

# DATE : Current date and time to be used for working directory name
# which is preferable in English. (e.g. Jan01.01.01.01)

# MVPXS DIR : Name of the top directory on which nuclear data files and

# I/0 directories are stored in predetermined format

# LICEM BIN : Full path name of the directory in which LICEM executables
# are installed

# TENDF_DIR : Full path name of the directory in which thermal scattering
# law data files are stored
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# DATA : File name of the thermal scattering law data file
# (both of individual or tape files are allowed)
# NUCNAM : Nuclide and Library index to be used for file name
# Set standard name (zzmmmclll...) of MVP library
# SMAT : Material number in thermal scattering law data
# THMDT : Index(A3) for PDS of THERMJ to identify material and its pair
#
# _______________________________________________________________________________
setenv LANG C
set DATE = “date +%b%d.%H.S$M.%$S°
#
v thrm MKSh.Sh ~rvmm s v v v v v v v v N N e e
#
set MVPXS DIR = /home/MVP XS/J40 XS
set LICEM BIN = /home/code/LICEM2010/bin
set TENDF_DIR = $MVPXS_DIR/endft
set NUCNAM = HO0001HJ40
set DATA = tsl-HinH20.dat
set SMAT = 1
set THMDT = H20
#
Fron LRTMO3 . EXE v v v v v v v v v N N NN N NN N N
alias mkdir mkdir
alias echo echo
alias cp cp
alias cd cd
alias cat cat
alias rm rm
# _______________________________________________________________________________
# Check SMAT and DATA
# _______________________________________________________________________________
if( $SMAT == '0' ) then
echo "=== THERMJ skipped because SMAT=0 is given"
echo "=== Thermal scattering law data file : S$DATA"
exit
endif
if ( ! -e STENDF DIR/S$DATA ) then
echo "XXX ERROR : following thermal scattering law data is not found"
echo "XXX S$TENDF DIR/$DATA"
exit
endif
# _______________________________________________________________________________
# Set output directory & file name
# _______________________________________________________________________________
#
set LmThrm = SLICEM BIN/thermr
set ODR = S$MVPXS_DIR/outp/THRM_log
set WKDR = $MVPXS_DIR/tmp/$NUCNAM.Thrm.$DATE
set THMJ PDS = $MVPXS DIR/outp/THRM pds/$NUCNAM
if ( ! -e $THMJ PDS) then
mkdir $THMJ PDS
endif
#

mkdir $WKDR
setenv ENDFTH S$TENDF_DIR/$DATA
setenv PDSOUT  $THMJ PDS
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set OUTnjyT SODR/S$SNUCNAM. thrm.list

set OUTlogT SODR/$NUCNAM. thrm. log

set OUTplot = $ODR/$SNUCNAM.plot.dat
#

#******************** ___________________________________________________________

# THERMJ-B6 STEP *
#********************
#
cd S$WKDR
echo "SNUCNAM is processing (THERMJ)"
cp SENDFTH TAPE21
echo 'Running THERMJ'
cat - << END DATA | SLmThrm >& SOUTlogT

$SMAT 8 0 0.01 / matid nbin iprint tol
STHMDT / mempds (A3)

END_DATA

#

o Remove scratch files

cp OUTPUT $OUTnjyT

cp TAPE31 $OUTplot

cd SMVPXS DIR

echo 'End of THERMJ job'
rm -r SWKDR

3)U-238 D MVP 74 77 U —fREMNFITL =V 27 )7 |

LU FiZ, LINEAR 75 MVPLIBMK % TO —#O M %47\, U-238 O MVP 74 77 U —
EERT D2V A7 ) 7 oI THS, NJOYI9 @ HEATR X° USR-J OFEITH I DY =)L
27 U7 FOHFIZHABAALTH D, U3R-I BBEICETINTEY, LERT—%3 PDS 7 7
A IVATIFE L TWABEAITIE, USR-d ORI AF v 7 &, MVP 74 75 U —fREEEN
iThh s,

#!/bin/csh
#
# Shellscript to execute (U3RJ),LINEAR,RECENT, SIGMAl,NJOY (heatr), MVPLIBMK
#
echo This job was submitted to $HOST by SHOME

#

Fron IDMKOL L EXE v v v s v v v NN NN
# DATE : Current date and time to be used for working directory name
# which is preferable in English. (e.g. Jan01.01.01.01)

# MVPXS DIR : Name of the top directory on which nuclear data files and
# I/0 directories are stored in predetermined format.

# ENDF DIR : Full path name of the directory in which nuclide-wise

# evaluated nuclear data files are stored.

# LICEM BIN : Full path name of the directory in which LICEM executables
# are installed.

# XNJOY EXE : Full path name of the NJOY executable

# DATA : File name of nuclide-wise Evaluated Nuclear Data File

# NUCNAM : Nuclide and Library index to be used for file name

# Set standard name (zzmmmnlll) of MVP library

# TEMP : Standard (=lowest) temperature (K) for MVP library

_10_
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# INPTEMP Input line for SIGMAl (Change in accordance with TEMP)
# IDTMP Temperature index to be used for output file name
# ITHERM Input data for MVPLIBMK (See manual of LICEM)
# THMDT : Index(A3) for thermal scattering PDS (not effective for
# free gas model (ITHERM=0)
# IGOPT : Control integer for gamma production data, however, you can
# set zero even when the data is not in the ENDF.
# NUNR : Length of cross section probability table (=0: default:20)
# _______________________________________________________________________________
setenv LANG C
set DATE = “date +%b%d.%H.$M.%$S°
#
#r~ 1Mk MKSh . Sh v mim i v v v v v v N N N e e
#
set MVPXS DIR = /home/MVP XS/J40 XS
set ENDF_DIR = S$MVPXS_DIR/endf
set LICEM BIN = /home/code/LICEM2010/bin
set XNJOY EXE = /home/code/NJOY99V304/bin/xnjoy
set DATA = U238.dat
#
Fron LIDMKSNELL L v n v v v v NN N N N N N N
#
set IDENDF = JENDL-40
set NUCNAM = U02380J40
set MATNO = 9237
set INPMAT = ' 9237 0 0 923799999
set NUCID = U8
#
Fron LIDMKO3 . EXE mrvrmmvm v v v v s N NN NN NN NN N N
set TEMP = 293.15
set INPTEMP = ' 0 0 2.9315E+02 1.0000E-10 1 o'
set IDTMP = t0293
o change when itherm is not zero
set ITHERM =0
set THMDT = dmy
o not have to change
set IGOPT =0
set NUNR = 20
#
Fron IDMKOA L ERE v v v v v v NN N N N N N
alias mkdir mkdir
alias echo echo
alias cp cp
alias cd cd
alias cat cat
alias rm rm
alias mv mv
# _______________________________________________________________________________
# Set output directory & file name
# _______________________________________________________________________________
set INENDF = SENDF_DIR/S$DATA
set U3RJ PDS = $MVPXS DIR/outp/U3RJ_pds/$NUCNAM
set THMJ PDS = $MVPXS DIR/outp/THRM pds/$NUCNAM
set ODR1 = $MVPXS_DIR/outp/LBMK_log
set ODR2 = $MVPXS DIR/outp/work
#

_11_
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set OUTLIB = SMVPXS_DIR/ART_1lib/MVP1ibV3.$NUCNAM.dat
set OPENDF = $MVPXS DIR/pendf/$NUCNAM.S$IDTMP.dat

#
set LmLine = SLICEM BIN/linear
set LmRecn = SLICEM BIN/recent
set LmSigm = SLICEM BIN/sigmal
set LmLbmk = $LICEM BIN/mvplibmk

#
set PDS01 = SU3RJ_PDS/T0293
set PDS02 = SU3RJ_PDS/T0300
set PDS03 = SU3RJ_PDS/T0393
set PDS04 = SU3RJ_PDS/T0600
set PDS05 = SU3RJ_PDS/T0900
set PDS06 = SU3RJ_PDS/T1200
set PDS07 = SU3RJ_PDS/T1500
set PDS08 = SU3RJ_PDS/T1800
set PDS09 = SU3RJ_PDS/T2100
set PDS10 = SU3RJ_PDS/T2500
set PDS11 = SU3RJ_PDS/T3000

#
set OUTLST1 = $ODR2/SNUCNAM.lin.list
set OUTLST2 = $ODR2/SNUCNAM.rec.list
set OUTLST3 = $ODR2/S$NUCNAM.sig.list

#
set OUTnjy = SODR2/$NUCNAM.heatr.list
set OUTlog = SODR2/$NUCNAM.heatr.log

#
set LIST1 = $ODR1/$NUCNAM.acer.list
set LIST2 = $ODR1/$NUCNAM.libmk.list

#
set OMSG1 = SODR1/$NUCNAM.mvplibmk.ft06
set OCHK1 = SODR1/$NUCNAM.mvplibmk.£ft99
set OMSG = SNUCNAM.mvplibmk.ft06
set OCHK = SNUCNAM.mvplibmk.ft99

#
set INPLIN = SNUCNAM. lininp
set OUTLIN = S$NUCNAM. linout
set OUTREC = SNUCNAM.recout
set OUTSIG = S$NUCNAM.sigout

#

# set PHEAT = SMVPXS DIR/outp/pendf/$NUCNAM.SIDTMP.heatr.dat

# set PACER = SMVPXS DIR/outp/pendf/$NUCNAM.S$IDTMP.acer.dat
set PHEAT = SNUCNAM.SIDTMP.heatr.dat
set PACER = SNUCNAM.SIDTMP.acer.dat

#

# Date & time to avoid interaction among jobs using the same i/o file names
set WKDR = $MVPXS DIR/tmp/$NUCNAM.M1libMk.$DATE
mkdir $WKDR
cd $WKDR
echo "SNUCNAM is processing" on “hostname’

#

#******************** ___________________________________________________________

# U3RJ STEP *

#********************

#

set GOU3RJ = Yes

_12_
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1if (SGOU3RJ == "Yes") then
if (! -e S$MVPXS DIR/shell/U3RJ_sh/$NUCNAM.u3rj ) then
echo "XXX ERROR : U3RJ shellscript for S$NUCNAM is not found."
exit
endif
$MVPXS DIR/shell/U3RJ sh/$NUCNAM.u3rj
endif
#

#******************** ___________________________________________________________

# LINEAR STEP *
#********************
#

echo 'Running LINEAR'

cp S$INENDF S$INPLIN

cat > input << EOF

0 0 0.0 1

$INPLIN
$OUTLIN
SINPMAT (Blank card terminates MAT request list)

0.00000-00 1.00000-03 (Blank card terminates FILE 3 error law)

EOF
#
cp input LINEAR.INP
$ImLine >§& SNUCNAM.lin.outlist
echo 'End of LIENAR job'
cp LINEAR.LST S$OUTLSTI1
# rm fort.*
rm input
rm $INPLIN
#

#******************** ___________________________________________________________

# RECENT STEP *
#********************
#
echo 'Running RECENT'
cat > input << EOF
0 1.00000-10 0 1 0 0
$OUTLIN
$OUTREC
1 9999
(Blank card terminates MAT request list)
0.00000-00 1.00000-03
(Blank card terminates FILE 3 error law)

EOF

cp input RECENT.INP
$ILmRecn >§& SNUCNAM.recent.outlist
echo 'End of RECENT job'
cp RECENT.LST S$OUTLSTZ2
# rm fort.*

rm input

_13_
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#******************** ___________________________________________________________

# SIGMAl STEP *
#********************
#

echo 'Running SIGMALl'
#
cat > input << EOF
SINPTEMP
SOUTREC
SOUTSIG

0 9999

0.00000+ 0 1.00000- 3

EOF

#
cp input SIGMAl.INP
$ImSigm >& SNUCNAM.sigmal.outlist
echo 'End of SIGMAl job'

#

cp SIGMA1.LST S$OUTLST3
# cp $OUTSIG SOPENDF
# rm fort.*

rm input

rm $OUTREC
#

cp $OUTLIN tape3l
cp $OUTSIG tape32
#

#******************** ___________________________________________________________

# NJOY/HEATR STEP *

#********************

#
set GOHEATR = Yes
1if (SGOHEATR == "Yes") then
o heatr
echo 'running NJOY'
#
cat - << END DATA | $XNJOY_EXE >& S$0OUTlog
moder
32 -21
reconr
-21 =22
' 0.1% pendf $IDENDF ' /
SMATNO O 0
0.0010 $TEMP /
0/
broadr
31 -22 -23
SMATNO 1 0 1 $TEMP
0.00100 0.10000E+07 /
$TEMP
0/
heatr

31 -23 -24 0
SMATNO 0 0 0 O O 0.0 / matd npk nga ntemp local iprint break

_14_
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moder
-24 25

stop

END DATA

#
cp tape25 S$PHEAT
cp output $OUTnjy

rm tape*
echo 'End of NJOY/HEATR job'
else

echo 'skip Heatr'
# pendf from sigmal output instead of heatr output
cp SOUTSIG $PHEAT

endif

#

#******************** ___________________________________________________________
# MVPLIBMK STEP *

#********************

#

set PDSWRK = $MVPXS_DIR/tmp/$NUCNAM.PDSWORK
mkdir $PDSWRK

#
setenv ENDF SOUTLIN
setenv PENDF SPHEAT
setenv OENDF SPACER
#
setenv U3RPDSO01 $PDSO1
setenv U3RPDS02 S$PDS02
setenv U3RPDS03 S$PDS03
setenv U3RPDS04 S$PDS04
setenv U3RPDS05 S$PDSO05
setenv U3RPDS06 $PDS06
setenv U3RPDS07 $PDSO07
setenv U3RPDS08 $PDS08
setenv U3RPDS09 $PDS09
setenv U3RPDS10 $PDS10
setenv U3RPDS11 $PDS11
#
setenv VIMPDS SPDSWRK
setenv THERMAL $THMJ_PDS
setenv MVPLIB SOUTLIB
# ___________________________________

echo 'Running MVPLIBMK'
cat - << END DATA | $LmLbmk >& $OMSG
MVPlib for $NUCNAM based on SIDENDF
$NUCID S$THMDT
SMATNO S$ITHERM O $IGOPT / matd,itherm,iprint,igopt : line#3

0.001 32 O / error,nbina,nbinp : line#4
0 1 SNUNR 0.0 O 1 O / libtyp, idump, nunr,crsmin, idbg,itfree,ntu3r : line#5
SNUCNAM / MATT (Al6) for MVP library name : line#7

VERSION 3 : SNUCNAM MATNO=$SMATNO Temp=$TEMP kelvin
PENDF Created by LINEAR-RECENT-SIGMAl with 0.1% error

0.0 0.0 / ehi,elow for dump energy range : line#9
0 0 0 0 0 O / iprfl iprf3 iprfd iprf5 iprunr : line#10
END DATA

#

_15_
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Acer.list S$LIST1
Libmk.list S$LIST2
fort.99 SOCHK1
$OMSG $OMSG1
fort.*

mv

cp
cp
rm

echo 'End of MVPLIBMK job'
cd $MVPXS DIR

# rm -r SWKDR

# rm -r $PDSWRK

f====

4) B EBELT — 2 2 W= H-1 O MVP 4 75 U —fREMNFEITL =V 227 U 7 b
UUTFIE, BvPMEFH3ET — % (H:0) 2V H-1 DO MVP 54 75V —%{Ef+ 5 =

A7 VT NOFITEH D, 3) T LT U-238 DAL L [AkE 72 CTh 523, &)l THERMJ-B6

(2 L DML A T(SNUCNAM.thrm = HO001HJ40.thrm| & W) ZARIO Y =)V A7 ) 7 N CTHRLT

LTW%, THO0O01HJ40.thrm | ORNEIZ 2D TRLEZEDTH D,
#!/bin/csh
#

# Shellscript to execute (U3RJ),LINEAR,RECENT, SIGMAl,NJOY (heatr), MVPLIBMK

# Note Jobs with the same NUCNAM should not be executed at the same time !
#
echo This job was submitted to $HOST by S$HOME
#
Fron IDMKOL . EXE v m v v v v v v v N NN
# DATE Current date and time to be used for working directory name
# which is preferable in English. (e.g. Jan01.01.01.01)
# MVPXS DIR Name of the top directory on which nuclear data files and
# I/0 directories are stored in predetermined format.
# ENDF DIR Full path name of the directory in which nuclide-wise
# evaluated nuclear data files are stored.
# LICEM BIN Full path name of the directory in which LICEM executables
# are installed.
# XNJOY EXE Full path name of the NJOY executable
# DATA File name of nuclide-wise Evaluated Nuclear Data File
# NUCNAM Nuclide and Library index to be used for file name
# Set standard name (zzmmmnlll) of MVP library
# TEMP Standard (=lowest) temperature (K) for MVP library
# INPTEMP Input line for SIGMAl (Change in accordance with TEMP)
# IDTMP Temperature index to be used for output file name
# ITHERM Input data for MVPLIBMK (See manual of LICEM)
# THMDT Index (A3) for thermal scattering PDS (not effective for
# free gas model (ITHERM=0)
# IGOPT Control integer for gamma production data, however, you can
# set zero even when the data is not in the ENDF.
# NUNR Length of cross section probability table (=0: default:20)
# _______________________________________________________________________________
setenv LANG C
set DATE = “date +%b%d.%$H.%$M.%S°
#

_16_
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#r~~ TIbmK MKSH.Sh wrvr v mim nm m v v v v v v v v N N N e e
#

set MVPXS DIR = /home/MVP XS/J40 XS

set ENDF_DIR = SMVPXS_ DIR/endf

set LICEM BIN = /home/code/LICEM2010/bin

set XNJOY EXE = /home/code/NJOY99V304/bin/xnjoy

#
set IDENDF = JENDL-40
set NUCNAM = HO001HJ40
set DATA = HOOl.dat
set MATNO = 125
set INPMAT ="' 1250 0 12599999 '
set NUCID = H1
set TEMP = 296.00
set INPTEMP = ' 0 0 2.9600e+02 1.0000e-10"
set IDTMP = t0296
set ITHERM =1
set THMDT = H20
set IGOPT =0
set NUNR = 20
B IDMKOA L ERE o~ v
alias mkdir mkdir
alias echo echo
alias cp cp
alias cd cd
alias cat cat
alias rm rm
alias mv mv
# _______________________________________________________________________________
# Set output directory & file name
# _______________________________________________________________________________
set INENDF = SENDF_DIR/S$DATA
set U3RJ PDS = $MVPXS DIR/outp/U3RJ pds/$NUCNAM
set THMJ PDS = $MVPXS DIR/outp/THRM pds/$NUCNAM
set ODR1 = $MVPXS_DIR/outp/LBMK_log
set ODR2 = $MVPXS DIR/outp/work
#
set OUTLIB = SMVPXS_DIR/ART_1ibT/MVP1ibV3.SNUCNAM.dat
set OPENDF = SMVPXS_DIR/pendf/SNUCNAM.S$IDTMP.dat
#
set LmLine = SLICEM BIN/linear
set LmRecn = SLICEM BIN/recent
set LmSigm = SLICEM BIN/sigmal
set LmLbmk = $LICEM BIN/mvplibmk
#
set PDS01 = SU3RJ_PDS/T0293
set PDS02 = SU3RJ_PDS/T0300
set PDS03 = SU3RJ_PDS/T0393
set PDS04 = SU3RJ_PDS/T0600
set PDS05 = SU3RJ_PDS/T0900
set PDS06 = SU3RJ_PDS/T1200
set PDS07 = SU3RJ_PDS/T1500
set PDS08 = SU3RJ_PDS/T1800
set PDS09 = SU3RJ_PDS/T2100
set PDS10 = SU3RJ_PDS/T2500
set PDS11 = SU3RJ_PDS/T3000
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#
set OUTLST1 = $ODR2/SNUCNAM.lin.list
set OUTLST2 = $ODR2/SNUCNAM.rec.list
set OUTLST3 = $ODR2/S$NUCNAM.sig.list
#
set OUTnjy = SODR2/$NUCNAM.heatr.list
set OUTlog = SODR2/$NUCNAM.heatr.log
#
set LIST1 = $ODR1/$NUCNAM.acer.list
set LIST2 = $ODR1/$NUCNAM.libmk.list
#
set OMSG1 = SODR1/$NUCNAM.mvplibmk.ft06
set OCHK1 = SODR1/$NUCNAM.mvplibmk.£ft99
set OMSG = SNUCNAM.mvplibmk.ft06
set OCHK = SNUCNAM.mvplibmk.ft99
#
set INPLIN = S$NUCNAM. lininp
set OUTLIN = S$NUCNAM. linout
set OUTREC = SNUCNAM.recout
set OUTSIG = S$NUCNAM.sigout
#
# set PHEAT = SMVPXS DIR/outp/pendf/$NUCNAM.S$IDTMP.heatr.dat
# set PACER = $MVPXS DIR/outp/pendf/$NUCNAM.S$IDTMP.acer.dat
set PHEAT = SNUCNAM.SIDTMP.heatr.dat
set PACER = SNUCNAM.SIDTMP.acer.dat
#
# Date & time to avoid interaction among jobs using the same i/o file names
set WKDR = $MVPXS DIR/tmp/$NUCNAM.M1libMk.$DATE
mkdir $WKDR
cd $WKDR
echo "S$NUCNAM is processing"
#
#******************** ___________________________________________________________
# THERMJ STEP *
#********************
#
if (! -e $MVPXS DIR/shell/THRM sh/$NUCNAM.thrm ) then
echo " XXX ERROR : THERMJ shellscript for $NUCNAM is not found."
exit
endif
$MVPXS DIR/shell/THRM sh/$NUCNAM.thrm
#
#******************** ___________________________________________________________
# U3RJ STEP *
#********************
#
set GOU3RJ = Yes
1f (SGOU3RJ == "Yes") then
if (! -e S$MVPXS DIR/shell/U3RJ_sh/$NUCNAM.u3rj ) then
echo " XXX ERROR : U3RJ shellscript for $NUCNAM is not found."
exit
endif
S$MVPXS DIR/shell/U3RJ_sh/$NUCNAM.u3rj
endif
#

#******************** ___________________________________________________________
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# LINEAR STEP *
4K oKk Kk K Kk Kk K Kk Kk K Kk
#

echo 'Running LINEAR'
cp SINENDF S$INPLIN
cat > input << EOF
0 0 0.0 1
$INPLIN
$OUTLIN
SINPMAT (Blank card terminates MAT request list)

0.00000-00 1.00000-03 (Blank card terminates FILE 3 error law)

EOF

cp input LINEAR.INP
$ImLine >§& SNUCNAM.lin.outlist
echo 'End of LIENAR job'
cp LINEAR.LST S$OUTLSTI1
# rm fort.*
rm input
rm $INPLIN
#

#******************** ___________________________________________________________

# RECENT STEP *
#********************
#
echo 'Running RECENT'
cat > input << EOF
0 1.00000-10 0 1 0 0
$OUTLIN
$OUTREC
1 9999
(Blank card terminates MAT request list)
0.00000-00 1.00000-03
(Blank card terminates FILE 3 error law)

EOF

cp input RECENT.INP
$SILmRecn >§& SNUCNAM.recent.outlist
echo 'End of RECENT job'
cp RECENT.LST S$OUTLSTZ2
# rm fort.*
rm input
#

#******************** ___________________________________________________________

# SIGMAl STEP *
#********************
#

echo 'Running SIGMALl'
#
cat > input << EOF
$INPTEMP
$OUTREC
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SOUTSIG
0 9999

0.00000+ 0 1.00000- 3

EOF

#
cp input SIGMAl.INP
$ImSigm >§& SNUCNAM.sigmal.outlist
echo 'End of SIGMAl job'

#

cp SIGMA1.LST S$OUTLST3
# cp $OUTSIG SOPENDF
# rm fort.*

rm input

rm $OUTREC
#

cp $OUTLIN tape3l

cp $OUTSIG tape32
#

#******************** ___________________________________________________________

# NJOY/HEATR STEP *

#********************

#
set GOHEATR = Yes
1if (SGOHEATR == "Yes") then
o heatr
echo 'running NJOY'
#
cat - << END DATA | $XNJOY_EXE >& $0OUTlog
moder
32 -21
reconr
-21 =22
' 0.1% pendf S$IDENDF ' /
SMATNO 0 0
0.0010 $TEMP /
0/
broadr
31 -22 -23
SMATNO 1 0 1 $TEMP
0.00100 0.10000E+07 /
$TEMP
0/
heatr

31 -23 -24 0
SMATNO 0 0 0 O O 0.0 / matd npk nga ntemp local iprint break
moder
-24 25
stop
END DATA
#
cp tape25 S$PHEAT
cp output $OUTnjy
rm tape*
echo 'End of NJOY/HEATR job'
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echo 'skip Heatr'

# pendf from sigmal output instead of heatr output
cp SOUTSIG $PHEAT

endif

#

#******************** ___________________________________________________________

# MVPLIBMK STEP *

#********************

#
set PDSWRK = $MVPXS_DIR/tmp/$NUCNAM.PDSWORK
mkdir $PDSWRK

#
setenv ENDF SOUTLIN
setenv PENDF SPHEAT
setenv OENDF SPACER

#
setenv U3RPDSO01 $PDSO1
setenv U3RPDS02 $PDS02
setenv U3RPDS03 $PDS03
setenv U3RPDS04 S$PDS04
setenv U3RPDS05 $PDSO05
setenv U3RPDS06 $PDS06
setenv U3RPDS07 $PDSO07
setenv U3RPDS08 $PDS08
setenv U3RPDS09 $PDS09
setenv U3RPDS10 $PDS10
setenv U3RPDS11 $PDS11

#
setenv VIMPDS SPDSWRK
setenv THERMAL STHMJ_PDS
setenv MVPLIB SOUTLIB

# ___________________________________

echo 'Running MVPLIBMK'
cat - << END DATA | $LmLbmk >& $OMSG
MVPlib for $NUCNAM based on SIDENDF
$NUCID $THMDT
SMATNO S$ITHERM 0 $IGOPT / matd,itherm,iprint,igopt : line#3

0.001 32 0 / error,nbina,nbinp : line#4
0 1 SNUNR 0.0 O 1 O / libtyp, idump, nunr,crsmin, idbg,itfree,ntu3r : line#5
SNUCNAM / MATT (Al6) for MVP library name : line#7

VERSION 3 : SNUCNAM MATNO=SMATNO Temp=$TEMP kelvin
PENDF Created by LINEAR-RECENT-SIGMAl with 0.1% error

0.0 0.0 / ehi,elow for dump energy range : line#9
0 0 0 0 0 O / iprfl iprf3 iprfd iprf5 iprunr : line#10
END DATA

#
mv Acer.list S$SLISTI1
mv Libmk.list $LIST2
cp fort.99 $OCHK1
cp $SOMSG $0MSG1
rm fort.*

echo 'End of MVPLIBMK job'
cd $MVPXS DIR
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rm -r SWKDR
rm -r S$PDSWRK

JAEA-Data/Code 2011-010
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4. JENDL-4.0 (&S < MVP i FHREBES 1 TS5 U —

RETIL, JENDL-4.0 IZHE£S3Z{E L7~ MVP 74 75 1V — (MVPlib_ndJ40) O#EZE &R H
FHEIZOWTHHT 5,

4.1 WPt FHEESA TS —OBMELFIAAE
(1D EEREPEFBERET A 7 7 ) — SEEREPEFEE T A 77 U —

MVP W7 A 7 7 U —2id, BEEREREFEEEZ A 7 7 Y — SAEEIRE P
FWEFEZ A 77 ) =100 2R H D, fiE L. 1 DOREROHLDOWEFEGH® L F7- 72
WoITxt L, %EILZ MVP O A ) T —HF—03 558 T 2L EIRE SIS T 2 Wim Gl x 5 %
HILENTED, FEEEEPETEERET (77 ) —1Z, MVP-BURNI®IZ X 2 8REEGH O &

. FCIRERCOWMEMEZ A7 7Y —&2#H LT, MVP §HREZ#VIR LTI &5 RGH
:ﬁsdaﬂbéo (S E R PR T 4 77 U —1E. MVP/GMVP > 27 A& ART
2—T 4 VT4 ZMHTAHZEICLY, 2—F—DPHET HIRE AT U, B M7
HIET A7 7V —bAERTHZENTED, 207D, MVP O EFIaEE7 A4 77 —
ELTE, AREBIREFHETFRIAE T A 77 ) —0h LR LTV, BEEEE DM BrmfE 7
A7 7V =k, BB T2 —Y—0%H TIEKRT D,

EEREFYEFER 7 A 77 ) —&2HT 525 5121E. MVP OAT —% CTHRET 58
FEID & EBEOWmIE T 7 AV EXEDT DA T v 7 A7 7 A /)% i@ Ineutron.index
DAETT, #HE 26 26525, — . MVP X ART =2 —7 4 U7 41k, EEREPMT
Wridfg 7 4 7 7 UV — &3 2456121, % Ineutron.art.index| @%ﬁﬁ@/{ YT I ATy
ANEHE 24 0B F- 25,

EEIREFEAWEE T A 77 ) —DA T v 7 A7 74 VOFF, FIZIE, LTFTOL O 7%
ik & e o TS,

PATH /home/MVPlib/

KAk kkhkhk kK Kk kKKK

* JENDL-4.0

R R i I a3 I S i i b

AC2250J40 neutron/n293J40/MVP1ibVv3.AC2250J40.dat
AC2260J40 neutron/n293J40/MVP1ibV3.AC2260J40.dat
AC2270J40 neutron/n293J40/MVP1ibV3.AC2270J40.dat
AG1070J40 neutron/n293J40/MVP1ibV3.AG1070J40.dat

AG1090J40 neutron/n293J40/MVP1ibV3.AG1090J40.dat

khkkkhkkhkkKhkkkkk

* JENDL-3.3

khkkkhkkkkKhkkkkk

AC2250333 neutron/n293J33/MVP1ibV3.AC2250J33.dat
AC2260J33 neutron/n293J33/MVP1ibV3.AC2260J33.dat
AC2270J33 neutron/n293J33/MVP1ibV3.AC2270J33.dat
AG1070J33 neutron/n293J33/MVP1ibV3.AG1070J33.dat
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ZIZT, 1T AENRFIOTIEa Ay MTE LTER S NS, [PATHI 2 BAE 2471, LI
IR T W Y 7 A VDONRAL BRET D, BlAIE. MVP OFEHEANT) T, g L LT
[ac2250540) Z48E L7284, [/home/MVPlib/neutron/n293J40/MVP1ibV3.AC2250J40.dat] D
TrANLNNBRIND,

(2) BFE ID & —#%HI
AT I AT 7ANMIEBIT S MVP O ID (#] 21F ac2250340) 1%, £ 4112777 X 9D

9 XLFTHRET 5, RFFICKLERH D563 RK 12 305 % THlHE

# 4.1 MVP FHEFWRFE T 7 7 U —OHE ID O —fikHl

ZZmmmCLLL — RIS IIERE ID 2 T /L — LT 9 LRI L VIEET 5,
EFIZ BN B BB R 12 SCFF T
77 JtHERL s (2 LT, B2 TKILT)
SLRALEN 1 XTFOHEAIFI2EFEBEEZ0 (Er) &5, #l HHHO
mmm BHEH (33X7)

3 HiRim DL AN 0(E )2 x5, #l 1-001
KKK DA 1L 000 &5 5,
C FEEREE & B EIRE DO X B & 5 W X5y T Db FfE A BV HGLT — %) %
7~ (1 30F)

0 FJERRE

1 ERER X AT —T L)

Bl . Am-242m ZZmmmC=AM2421

{bfE &

H :H-1in H20

C 79774 %F

(T D4 1% Free gas model)

7 E
LLL i — % kBl (8 XXF)
J?? : JENDL(H A) 5l J40 : JENDL-4.0, J33 : JENDL-3.3
B?? : ENDF/BCK[E) il B70 : ENDF/B-VIL.O
F?? : JEF %7213 JEFF(KM) ] F31 : JEFF-3.1
C?? : CENDL("[H) 5l C31: CENDL-3.1

723, MVP-BURN (2 X 2 ABERF RIS 4 D50 FP Al Kl v Wrin o1~ 2
V—IJFZL 0 £ ID 2 5-2.%,
BT #EL T — 2 2 52 DBHEICIE, KRR VDL LTUTOLDORET NS,

HZF77-1XD : #%KkH20), #EK(D20), AVY=F L (CH)n, X2 (CeHeo),
Ina=wuisrA{ K54 RZrH)

Be c EANY U T ABe), BENY Y T A(BeO)
C : 83 (Graphite), <> > (CsHs)
0 : BeO(E2{L~Y U w7 L)

MVP O AH)F—#21cBW\WT, JENDL-4.0 74 751U —D HO ZEET DHHEAITIL,
HO0001HJ40 & 000160J40(free gas model) Zfl A& CTHEHAT 225, BeO O X 9 iz,
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BEOO9EJ40 & O0016EJ40 #& v FTHEMT 26D bH 5, ZNbDOMAGOEIIET —4
M4 F S D, 723, JENDL-3.3 & TIZEATMEFBEEL T — # DNFHili S v T igin o 72729,
JENDL 1D MVP 7 A 77 U —ZERLT 2 B321E, [ EAIZ ENDF/B O % 1-8ELT —
AL CE A, JENDL-4.0 TIEZORHEN ERIC G 2 b/, JENDL-4.0 D7 —#
i L7z, 7272 L. JENDL-4.0 OFHfiiX, wHtErMo7—2 k&, ENDF/B-VL.8 OFf
fliE A% DO TH Y, Zix JENDL-3.3 ® MVP 74 7 7 U —{Epk U6 L 7= Bt 1 1%
HTr—4% LR THD,

FEERC MVP DA 7 — % TIEBREREFWERE T A 7 7 ) — %2l 285806812 0T
(a5 e B

FAxkkkxk T[TBRARY : JENDL-4.0 : (J40) ***xkkxx

* U022 Fuel

& IDMAT (1)

TEMPMT (900) /* Temperature in Kelvin

U02350J40 ( 1.5122E-03 )

U02380J40 ( 2.1477E-02 )

000160J40 ( 4.5945E-02 )

* Zr Cladding

& IDMAT (2)

TEMPMT (600) /* Temperature in Kelvin

% ZRN=4.3107E-02 /* Zr-nat.

% ZR90=51.45, ZR91=11.22, ZR92=17.15, ZR94=17.38, ZR96=2.80 /* abundance (atm.%)
ZR0900J40 ( <ZR90*ZRN/100> ) /* zr-90
ZR0910J40 ( <ZR91*ZRN/100> ) /* zr-91
ZR0920J40 ( <ZR92*ZRN/100> ) /* zr-92
ZR0940J40 ( <ZR94*ZRN/100> ) /* zr-94
ZR0960J40 ( <ZR96*ZRN/100> ) /* Zr-96
* H20 moderator

& IDMAT (3)

TEMPMT (600) /* Temperature in Kelvin
HOOO1HJ40( 4.4148E-02 )

000160J40( 2.2074E-02 )

ZOANNBITIE, UO2BREHI00K), Zr #7787 (600K), H20 JEE# (600K) D 3 #'& i i L
T, JENDL-4.0 (IZES S WHHT — % & AERREFETWERHT A 77 U —0A v 7
J AT 7 ANVICERE SN DM IDW 21X U02350J40 72 ) THREL TW 5,

(3) FMEFWrEET A 7 7 U —DIERSAE
MVP HHE1 T4 77 U —1E D&M, BAIELTUTOEEREY Th D,
Point-wise W & PN G 0.1 %

57 Bl AL Ny . W REfESR T — 7L+ point-wise WriEifE AEA 35 A4 T
—ZIZHED

Buop ML (S(a,B)) DRI AT — Z OB HGEL T — 2 2 VD,

BOELD A L 4y An D 32 DEMERRKLE

TR — AR D AE LT —ZORBUHED
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v BRAZ BT AR D RHlE AT —H I E A BT DR AL B
FEAEIR B A : Free gas model (251013 293.15K, EA R HGELT

— 2T %A R, 20T — ZFHEE O T RIE

4.2 JENDL-4.0 54 05)—D—H&
LICEM2010 (2 & 9, JENDL-4.0 i2}25 % L TFICRTO~QDIEEIRE FEWrimfE 7 A
75 U — (MVPlib_nd40) % {ERk L 7-.

O Freegasmodel IZL DT 477V —: 406 fE (JENDL-4.0 O 23 fE)
JENDL-4.0 TlZ. H-1 ® MT=102 ® # >~ #E 5T — % 3 File6 ® LAW=2 Tl &
LTV AH 23, LICEM2010 ¥ A7 ATIE I N AL TE 72\, £ 2 CTH-11Zxt4 5 MVP
T4 77V —DER TIE IGOPT=1(y #AEMT —Z Z LB LRV DOA T v a & L
776

@ JENDL-4.0 OB HELT — X 2 A L7174 77 U —E P 8L T — % DS
QLRUT—% %) : 25 K%
Free gas model @ H-1 & [FIRIC, BARMTHGELT — % 2 H 925 H-1 OWimfE
(HO001HJ40, HO0001PJ40, H0001QJ40, HO001ZJ40 72 &) 2o\ T, vy BAERK
T LB L TR,

® MVP-BURN (2 28l FP SO T A 75 U — : 4 &
770500 : 50 & 5 FP F = — > €7 /VHOEL FP
279900 : 104 ZfEz 4 5 FP F = — U E 7 )V H Ol FP
7271110 : N9 ZFE %= H FP F = — 2 E7 /L W O#HELL FP %
270000 : 7 — & S A3 72 W TR AR IS B IS 5 2 5 W A
#2l FP B HE(ZZ0500, 279900, ZZ1110) D WrifEix, MOSRA-SRAC =2— K 20L 20
JENDL-4.0 74 75U —I2k Y, 198 ® FP KM% # 5> BBt RO Ik S B o
7= 200 BEAEE O LB IS 2 ENDF-5 7 4 —~ v MZE#% . LICEM2010 (2 X v 1Bk
LebDOTHD, 25 F T, B FP M 221110 OWmAET — % %X 4.1 [Z7R 7,
27000 OWrmfEix, WEHGEL & WERTE A4 10%arn, JRE & 300, WERGELITE
DR%EFELTERLEZbDTH D, MVP-BURN Tid, MM 24T 5 I3
PEFWIHEFE T A 7 7 V) — Ot BRETIORIE L THD, D7, Wi mE»
WL KET — 3l b B K 9 ARSI DWW T, ZZ000 2 X S —DOWriET A 77 U —
ELTEHEXTRIET DI ENTE D,
ZZ B IEE DL EDOWERE T A 75 V) —IcoWnTid, MVP 2° ART TIREZ4EE L T
b, Ry 7 I—Tu—F 4 o 7SOMHIZAx vy 7SN, BrEfEOMIIZEb 50,

JENDL-4.0 TiXENLAEE O FH] & STV D23, 98.89 atm.%? C-12 & 1.11 atm.%

_26_



JAEA-Data/Code 2011-010

? C-13 THERL 4L DH RIKHAL C 12DV T, BISMEIIC RIS & L C ORI A 72 ST
W5, JENDL-4.0 (Z1% C-12 & C-13 OFHHiIE/A2 W72, Hlz2 X MVP THHET AET/LOR
FERTET LA, R ID & LT C00000J40 #5ET 5, —J7. V-51(99.75 atm.%) &
V50(0.25 atm.%) THEAL S5 KRR V. (XU 0 A) 1%, JENDL-3.3 TIEKIRM %R &
LCRHii S TR Y, 2 E MVP Tix V00000J33 (2L W 8 L T2, JENDL-4.0 Tl
V00500J40 £ V00510J40 TIHRETHZ L2/ b,

CROSS SECTION (BARN)Y

4 TOTAL
V07| o CAPTURE

] i i ] ] B
i i ittty Ittt I

ELASTIC |
- INELASTIC | |
|

[l —— 2t

10%

T R R A RTINS T A R TIT AR ST T SN I RS RTTT R T S A
109 10¥ 107 107 107 107 107 107 10% 10% 107 1o0*

ENERGY (EV)

H2l FP &1 (ZZ1110) O Wr i f5

X 4.1

JENDL-4.0 54 75V —D—ELIEREF 4.2 L F43I2F LD, TNHLORITHEH S
TWARHFDOEWRIILULTO LB TH D,

Z
Nuclide

MAT#
C.S.P.
Gamma-p
KERMA
ELOW
EHI
Temp. (K)

D LR E
o RN AREEFE O AR

“Nat.” I L RIRF R, "psd” & dmy 1T BERF R A OWHE 7 4 7 7 U —

D BT — 2 RIS B T D MAT F o /8 —

o FESTBEILIE = R L X —EIKIC 35 1T D Cross Section Probability table d A
Doy BT — & O

: Kerma Factor @ A 1

D TAT TV =D F— T REEV)

D T4 7T ) =D FLF— LR {E V)

D T4 7 7Y —OEERE S(K)

EERETHAMEE T A 77 ) —iZ, MVP OA N TIREZIRE LR WED
EWEEESOLD L L THEHAENS, MVP X ART =—5 4 U T 4 D AN TH
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Max-T (K)

Size (kB)

SMAT

Pair

JAEA-Data/Code 2011-010

EREAIVEWVREZEELESE L, AERESOT 2B 5,

: IA 77V —0 ERIEE (K)

FESY SN = L — CUR IR R T — 7 L & 5 % % BHE(C.S P.=Yes) 2 Xf L
CIHIRE EBRAEIES 5, MVP % ART 22—7 1 U 7 4 DAAT, Max.T %
ZBMWEEAS LI=5E, 0 ERREICHET 57 — ¥ SRS N5, @R
BRI LI BB 72 0

2 32bit AL B a—FIZBITHNA T U —F —Z DY A X(Kbytes)

(F A R 53 HESC OSICE - TERAR DL ZENH D)
D B VE T HGEL T — 2 O MAT ) >3 —
M TA T T =y FTHATRET AT T Y —OREHE ID
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# 4.2 JENDL-4.0 7 77 U — (Free gas model)

JAEA-Data/Code 2011-010

7 Nuclide | Nuclide 1ID MAT# *C.S.P. | Gamma-p | KERMA ELOW EHI Temp. |Max-T | Size
Name in MVP Table Data factor (eV) (eV) (K) (K) (kB)
- 1 HO0010J40 125 No No Yes 1.00E-05| 2.00E+07| 293.15 33
1 H - 2 H00020J40 128 No Yes Yes 1.00E-05| 2.00E+07| 293.15 316
2| HE- 3 HE0030J40 225 No Yes Yes 1.00E-05| 2.00E+07| 293.15 28
2| HE- 4 HE0040J40 228 No No Yes 1.00E-05| 2.00E+07| 293.15 72
3| LI- 6 LI0060J40 325 No Yes Yes 1.00E-05| 2.00E+07| 293.15 92
3 LI- 7 LI0070J40 328 No Yes Yes 1.00E-05| 2.00E+07| 293.15 97
4 BE- 9 BE0090J40 425 No Yes Yes 1.00E-05| 2.00E+07| 293.15 997
5[ B - 10 B00100J40 525 No Yes Yes 1.00E-05| 2.00E+07| 293.15 156
5| B - 11 B00110J40 528 No Yes Yes 1.00E-05| 2.00E+07| 293.15 276
6| C -Nat. Cc00000J40 600 No Yes Yes 1.00E-05| 2.00E+07| 293.15 179
7| N - 14 N00140J40 725 No Yes Yes 1.00E-05| 2.00E+07| 293.15 356
70 N - 15 N00150J40 728 No Yes Yes 1.00E-05| 2.00E+07| 293.15 183
8] O - 16 000160J40 825 No Yes Yes 1.00E-05| 2.00E+07| 293.15 379
9] F - 19 F00190J40 925 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1208
11| NA- 23 NA0230J40 1125 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1395
12| MG- 24 MG0240J40 1225 No Yes Yes 1.00E-05| 2.00E+07| 293.15 323
12| MG- 25 MG0250J40 1228 No Yes Yes 1.00E-05| 2.00E+07| 293.15 359
12| MG- 26 MG0260J40 1231 No Yes Yes 1.00E-05| 2.00E+07| 293.15 273
13| AL- 27 AL0270J40 1325 No Yes Yes 1.00E-05| 2.00E+07| 293.15 934
14| SI- 28 SI0280J40 1425 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1949
14| SI- 29 SI10290J40 1428 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2440
14| SI- 30 SI0300J40 1431 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2123
15| P - 31 P00310J40 1525 No Yes Yes 1.00E-05| 2.00E+07| 293.15 316
16| S - 32 500320J40 1625 No Yes Yes 1.00E-05| 2.00E+07| 293.15 823
16| S - 33 S00330J40 1628 No Yes Yes 1.00E-05| 2.00E+07| 293.15 413
16| S - 34 500340040 1631 No Yes Yes 1.00E-05| 2.00E+07| 293.15 320
16| S - 36 S00360J40 1637 No Yes Yes 1.00E-05| 2.00E+07| 293.15 234
17| CL- 35 CL0350J40 1725 No No Yes 1.00E-05| 2.00E+07| 293.15 658
17| CL- 37 CL0370J40 1731 No No Yes 1.00E-05| 2.00E+07| 293.15 334
18| AR- 40 AR0400J40 1837 No No Yes 1.00E-05| 2.00E+07| 293.15 1319
191 K - 39 K00390J40 1925 No Yes Yes 1.00E-05| 2.00E+07| 293.15 538
19| K - 40 K00400J40 1928 No Yes Yes 1.00E-05| 2.00E+07| 293.15 356
19| K - 41 K00410J40 1931 No Yes Yes 1.00E-05| 2.00E+07| 293.15 448
20| CA- 40 CA0400J40 2025 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2945
20| CA- 42 CA0420J40 2031 No Yes Yes 1.00E-05| 2.00E+07| 293.15 3262
20| CA- 43 CA0430J40 2034 No Yes Yes 1.00E-05| 2.00E+07| 293.15 3945
20| CA- 44 CA0440J40 2037 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2884
20| CA- 46 CA0460J40 2043 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2254
20| CA- 48 CA0480J40 2049 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1990
21| sC- 45 SC0450J40 2125 No No Yes 1.00E-05| 2.00E+07| 293.15 1302
22| TI- 46 TI0460J40 2225 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1806
22| TI- 47 TI0470J40 2228 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1635
22| TI- 48 TI0480J40 2231 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1593
22| TI- 49 TI0490J40 2234 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1616
22| TI- 50 TIO500J40 2237 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1289
231 v - 50 v00500J40 2325 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2761
23 v - 51 v00510J40 2328 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4234
24| CR- 50 CR0500J40 2425 No Yes Yes 1.00E-05| 2.00E+07| 293.15 3483
24| CR- 52 CR0520J40 2431 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4454
24| CR- 53 CR0530J40 2434 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4285
24| CR- 54 CR0540J40 2437 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2807
25| MN- 55 MNO550J40 2525 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 3890
26| FE- 54 FE0540J40 2625 No Yes Yes 1.00E-05| 2.00E+07| 293.15 3010
26| FE- 56 FE0560J40 2631 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4483
26| FE- 57 FE0570J40 2634 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2845
26| FE- 58 FE0580J40 2637 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2717
26| FE- 59 FE0590J40 2640 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 387
27| CO- 59 C00590J40 2725 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2683

(continued on the next page)
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# 4.2 (continued) JENDL-4.0 714 7 F

JAEA-Data/Code 2011-010

) — (Free gas model)

28| NI- 58 NI0580J40 2825 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4266
28| NI- 59 NI0590J40 2828 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 407
28| NI- 60 NI0O600J40 2831 No Yes Yes 1.00E-05| 2.00E+07| 293.15 3086
28| NI- 61 NI0610J40 2834 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1091
28| NI- 62 NI0620J40 2837 No Yes Yes 1.00E-05| 2.00E+07| 293.15 948
28| NI- 64 NI0640J40 2843 No Yes Yes 1.00E-05| 2.00E+07| 293.15 832
29| CU- 63 CU0630J40 2925 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4280
29| CU- 65 CU0650J40 2931 No Yes Yes 1.00E-05| 2.00E+07| 293.15 3825
30| ZN- 64 ZN0640J40 3025 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4386
30| ZN- 65 ZN0650J40 3028 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 2730
30| ZN- 66 ZN0660J40 3031 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 3541
30| ZN- 67 ZN0670J40 3034 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4115
30| ZN- 68 ZN0680J40 3037 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 2890
30| zZN- 70 ZN0700J40 3043 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 2839
31| GA- 69 GA0690J40 3125 Yes No Yes 1.00E-05| 2.00E+07| 293.15 3000 534
31| GA- 71 GA0710J40 3131 Yes No Yes 1.00E-05| 2.00E+07| 293.15[ 3000 543
32| GE- 70 GE0700J40 3225 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1963
32| GE- 72 GE0720J40 3231 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1944
32| GE- 73 GE0730J40 3234 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 2414
32| GE- 74 GE0740J40 3237 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1824
32| GE- 76 GE0760J40 3243 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1832
33| AS- 75 AS0750J40 3325 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1289
34| SE- 74 SE0740J40 3425 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 462
34| SE- 76 SE0760J40 3431 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 577
34| SE- 77 SE0770J40 3434 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 696
34| SE- 78 SE0780J40 3437 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 544
34| SE- 79 SE0790J40 3440 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 435
34| SE- 80 SE0800J40 3443 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 455
34| SE- 82 SE0820J40 3449 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 371
35| BR- 79 BR0790J40 3525 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1291
35| BR- 81 BR0810J40 3531 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1435
36| KR- 78 KR0780J40 3625 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 395
36| KR- 80 KR0800J40 3631 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 430
36| KR- 82 KR0820J40 3637 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 424
36| KR- 83 KR0830J40 3640 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 470
36| KR- 84 KR0840J40 3643 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 448
36| KR- 85 KR0850J40 3646 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 453
36| KR- 86 KR0860J40 3649 No Yes Yes 1.00E-05| 2.00E+07| 293.15 706
37| RB- 85 RB0850J40 3725 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 911
37| RB- 86 RB0860J40 3728 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 470
37| RB- 87 RB0870J40 3731 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 403
38| SR- 84 SR0840J40 3825 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 479
38| SR- 86 SR0860J40 3831 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 895
38| SR- 87 SR0870J40 3834 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1095
38| SR- 88 SR0880J40 3837 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 957
38| SR- 89 SR0890J40 3840 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 405
38| SR- 90 SR0900J40 3843 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 341
39| Y - 89 Y00890J40 3925 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 996
39| Y - 90 Y00900J40 3928 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 627
39| Y - 91 Y00910J40 3931 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 536
40| ZR- 90 ZR0900J40 4025 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1938
40| ZR- 91 ZR0910J40 4028 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 2168
40| ZR- 92 ZR0920J40 4031 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 2165
40| ZR- 93 ZR0930J40 4034 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 667
40| ZR- 94 ZR0940J40 4037 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 2325
40| ZR- 95 ZR0950J40 4040 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 554
40| ZR- 96 ZR0960J40 4043 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 2020
41| NB- 93 NB0930J40 4125 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1378
41| NB- 94 NB0940J40 4128 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 673
41| NB- 95 NB0950J40 4131 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 597
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42| MO- 92 M00920J40 4225 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 900
42| MO- 94 MO0940J40 4231 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 757
42| MO- 95 MO0950J40 4234 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 800
42| MO- 96 MO0960J40 4237 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 937
42| MO- 97 MO0970J40 4240 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 783
42| MO- 98 MO0980J40 4243 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1282
421 MO- 99 M0O0990J40 4246 Yes Yes Yes 1.00E-05( 2.00E+07| 293.15[ 3000 528
42| MO-100 MO1000J40 4249 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1279
43| TC- 99 TC0990J40 4331 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 2259
44| RU- 96 RU0960J40 4425 Yes No Yes 1.00E-05( 2.00E+07| 293.15[ 3000 658
44| RU- 98 RU0980J40 4431 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 686
44| RU- 99 RU0990J40 4434 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 842
44| RU-100 RU1000J40 4437 Yes No Yes 1.00E-05( 2.00E+07| 293.15[ 3000 1224
44| RU-101 RU1010J40 4440 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1032
44| RU-102 RU1020J40 4443 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1345
441 RU-103 RU1030J40 4446 Yes No Yes 1.00E-05( 2.00E+07| 293.15( 3000 644
44| RU-104 RU1040J40 4449 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1105
44| RU-105 RU1050J40 4452 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 573
44| RU-106 RU1060J40 4455 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 487
45| RH-103 RH1030J40 4525 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1559
45| RH-105 RH1050J40 4531 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 765
46| PD-102 PD1020J40 4625 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2771
46| PD-104 PD1040J40 4631 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3234
46| PD-105 PD1050J40 4634 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4202
46| PD-106 PD1060J40 4637 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2705
46| PD-107 PD1070J40 4640 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 2958
46| PD-108 PD1080J40 4643 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3179
46| PD-110 PD1100J40 4649 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2968
47| AG-107 AG1070J40 4725 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4738
47| AG-109 AG1090J40 4731 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4589
47| AG-110m | AG1101J40 4735 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 3852
47| AG-111 AG1110J40 4737 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2665
48| CD-106 CD1060J40 4825 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 647
48| CD-108 CD1080J40 4831 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 650
48| CD-110 CD1100J40 4837 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1175
48| CD-111 CD1110J40 4840 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1418
48| CD-112 CD1120J40 4843 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 1271
48| CDb-113 CD1130J40 4846 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1074
48| CD-114 CD1140J40 4849 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1217
48| CDh-116 CD1160J40 4855 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 889
49| IN-113 IN1130J40 4925 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 853
49| IN-115 IN1150J40 4931 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1538
50| SN-112 SN1120J40 5025 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3113
50| SN-114 SN1140J40 5031 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3145
50| SN-115 SN1150J40 5034 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3479
50| SN-116 SN1160J40 5037 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4252
50| SN-117 SN1170J40 5040 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3383
50| SN-118 SN1180J40 5043 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3323
50| SN-119 SN1190J40 5046 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2862
50| SN-120 SN1200J40 5049 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3803
50| SN-122 SN1220J40 5055 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2914
50| SN-123 SN1230J40 5058 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2475
50| SN-124 SN1240J40 5061 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2550
50| SN-126 SN1260J40 5067 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2018
51| sB-121 SB1210J40 5125 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 2514
51| SB-123 SB1230J40 5131 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 2457
51| sSB-124 SB1240J40 5134 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 636
51| SB-125 SB1250J40 5137 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 879
51| sSB-126 SB1260J40 5140 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 419
52| TE-120 TE1200J40 5225 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 661
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52| TE-122 TE1220J40 5231 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1619
52| TE-123 TE1230J40 5234 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 918
52| TE-124 TE1240J40 5237 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 2360
52| TE-125 TE1250J40 5240 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1735
52| TE-126 TE1260J40 5243 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1576
52| TE-127m | TE1271J40 5247 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 723
52| TE-128 TE1280J40 5249 Yes No Yes 1.00E-05( 2.00E+07| 293.15[ 3000 618
52| TE-129m | TE1291J40 5253 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 753
52| TE-130 TE1300J40 5255 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 639
52| TE-132 TE1320J40 5261 Yes Yes Yes 1.00E-05( 2.00E+07| 293.15[ 3000 349
53| I -127 I01270J40 5325 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 2280
53| I -129 I01290J40 5331 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1805
53| I -130 I01300J40 5334 Yes Yes Yes 1.00E-05( 2.00E+07| 293.15( 3000 645
53| I -131 I01310J40 5337 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 723
53| I -135 I01350J40 5349 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 253
54| XE-124 XE1240J40 5425 Yes Yes Yes 1.00E-05( 2.00E+07| 293.15( 3000 653
54| XE-126 XE1260J40 5431 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 614
54| XE-128 XE1280J40 5437 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 730
54| XE-129 XE1290J40 5440 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1075
54| XE-130 XE1300J40 5443 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 809
54| XE-131 XE1310J40 5446 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 854
54| XE-132 XE1320J40 5449 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 628
54| XE-133 XE1330J40 5452 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 654
54| XE-134 XE1340J40 5455 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 554
54| XE-135 XE1350J40 5458 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 637
54| XE-136 XE1360J40 5461 No Yes Yes 1.00E-05| 2.00E+07| 293.15 724
55| CS-133 CS1330J40 5525 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 9853
55| CS-134 CS1340J40 5528 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 8891
55| CS-135 CS1350J40 5531 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 7026
55| CS-136 CS1360J40 5534 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 7368
55| CS-137 CS1370J40 5537 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 6789
56| BA-130 BA1300J40 5625 Yes No Yes 1.00E-05( 2.00E+07| 293.15[ 3000 929
56| BA-132 BA1320J40 5631 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 603
56| BA-134 BA1340J40 5637 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1080
56| BA-135 BA1350J40 5640 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1585
56| BA-136 BA1360J40 5643 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1123
56| BA-137 BA1370J40 5646 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1052
56| BA-138 BA1380J40 5649 No No Yes 1.00E-05| 2.00E+07| 293.15 808
56| BA-140 BA1400J40 5655 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 654
57| LA-138 LA1380J40 5725 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 828
57| LA-139 LA1390J40 5728 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1395
57| LA-140 LA1400J40 5731 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 597
58| CE-140 CE1400J40 5837 No Yes Yes 1.00E-05| 2.00E+07| 293.15 1130
58| CE-141 CE1410J40 5840 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 466
58| CE-142 CE1420J40 5843 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 543
58| CE-143 CE1430J40 5846 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 501
58| CE-144 CE1440J40 5849 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 414
59| PR-141 PR1410J40 5925 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 1766
59| PR-143 PR1430J40 5931 Yes No Yes 1.00E-05| 2.00E+07| 293.15| 3000 835
60| ND-142 ND1420J40 6025 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3477
60| ND-143 ND1430J40 6028 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4630
60| ND-144 ND1440J40 6031 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4025
60| ND-145 ND1450J40 6034 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 5247
60| ND-146 ND1460J40 6037 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4891
60| ND-147 ND1470J40 6040 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4073
60| ND-148 ND1480J40 6043 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4084
60| ND-150 ND1500J40 6049 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3601
61| PM-147 PM1470J40 6149 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3869
61| PM-148 PM1480J40 6152 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4476
61| PM-148m | PM1481J40 6153 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4653
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61| PM-149 PM1490J40 6155 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3632
61| PM-151 PM1510J40 6161 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3387
62| SM-144 SM1440J40 6225 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3757
62| SM-147 SM1470J40 6234 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 5511
62| SM-148 SM1480J40 6237 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4441
62| SM-149 SM1490J40 6240 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 5105
62| SM-150 SM1500J40 6243 Yes Yes Yes 1.00E-05( 2.00E+07| 293.15[ 3000 4362
62| SM-151 SM1510J40 6246 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4820
62| SM-152 SM1520J40 6249 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4360
62| SM-153 SM1530J40 6252 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 3806
62| SM-154 SM1540J40 6255 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2895
63| EU-151 EU1510J40 6325 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4774
63| EU-152 EU1520J40 6328 Yes Yes Yes 1.00E-05( 2.00E+07| 293.15( 3000 4844
63| EU-153 EU1530J40 6331 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4401
63| EU-154 EU1540J40 6334 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3943
63| EU-155 EU1550J40 6337 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 2955
63| EU-156 EU1560J40 6340 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3346
63| EU-157 EU1570J40 6343 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 2617
64| GD-152 GD1520J40 6425 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 5487
64| GD-153 GD1530J40 6428 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4265
64| GD-154 GD1540J40 6431 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4539
64| GD-155 GD1550J40 6434 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4508
64| GD-156 GD1560J40 6437 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3991
64| GD-157 GD1570J40 6440 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3753
64| GD-158 GD1580J40 6443 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3680
64| GD-160 GD1600J40 6449 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 3118
65| TB-159 TB1590J40 6525 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3961
65| TB-160 TB1600J40 6528 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3468
66| DY-154 DY1540J40 6619 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4806
66| DY-156 DY1560J40 6625 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4498
66| DY-158 DY1580J40 6631 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3193
66| DY-159 DY1590J40 6634 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3870
66| DY-160 DY1600J40 6637 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4117
66| DY-161 DY1610J40 6640 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4705
66| DY-162 DY1620J40 6643 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4365
66| DY-163 DY1630J40 6646 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4169
66| DY-164 DY1640J40 6649 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 3348
68| ER-162 ER1620J40 6825 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 660
68| ER-164 ER1640J40 6831 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 664
68| ER-166 ER1660J40 6837 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1063
68| ER-167 ER1670J40 6840 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1136
68| ER-168 ER1680J40 6843 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 955
68| ER-170 ER1700J40 6849 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 805
69| TM-169 TM1690J40 6925 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 4540
70| YB-168 YB1680J40 7025 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 469
70| YB-170 YB1700J40 7031 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 568
70| YB-171 YB1710J40 7034 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1363
70| YB-172 YB1720J40 7037 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 880
70| YB-173 YB1730J40 7040 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1188
70| YB-174 YB1740J40 7043 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 619
70| YB-176 YB1760J40 7049 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 583
72| HF-174 HF1740J40 7225 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 538
72| HF-176 HF1760J40 7231 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 606
72| HF-177 HF1770J40 7234 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 720
72| HF-178 HF1780J40 7237 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 677
72| HF-179 HF1790J40 7240 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 676
72| HF-180 HF1800J40 7243 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 596
72| HF-181 HF1810J40 7246 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 414
72| HF-182 HF1820J40 7249 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 383
73| TA-181 TA1810J40 7328 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 1750

(continued on the next page)
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JAEA-Data/Code 2011-010
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74| W -180 wW01800J40 7425 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4276
74| W -182 wW01820J40 7431 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4872
74| W -183 wW01830J40 7434 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4706
74| W -184 wW01840J40 7437 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4180
74| W -186 wW01860J40 7443 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 3628
76| 05-184 051840J40 7625 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4011
76| 0S-186 051860J40 7631 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 5517
76| 0s-187 051870J40 7634 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 6047
76| 05-188 051880J40 7637 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 5225
76| 0S-189 051890J40 7640 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 4784
76| 05-190 051900J40 7643 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4241
76| 05-192 051920J40 7649 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 3526
79| AU-197 AU1970J40 7925 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4264
80| HG-196 HG1960J40 8025 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 331
80| HG-198 HG1980J40 8031 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 361
80| HG-199 HG1990J40 8034 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 339
80| HG-200 HG2000J40 8037 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 391
80| HG-201 HG2010J40 8040 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 330
80| HG-202 HG2020J40 8043 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 291
80| HG-204 HG2040J40 8049 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 256
82| PB-204 PB2040J40 8225 No Yes Yes 1.00E-05| 2.00E+07| 293.15 8682
82| PB-206 PB2060J40 8231 No Yes Yes 1.00E-05| 2.00E+07| 293.15 9935
82| PB-207 PB2070J40 8234 No Yes Yes 1.00E-05| 2.00E+07| 293.15 7807
82| PB-208 PB2080J40 8237 No Yes Yes 1.00E-05| 2.00E+07| 293.15 6886
83| BI-209 BI2090J40 8325 No Yes Yes 1.00E-05| 2.00E+07| 293.15 2680
88| RA-223 RA2230J40 8825 No No Yes 1.00E-05| 2.00E+07| 293.15 103
88| RA-224 RA2240J40 8828 No No Yes 1.00E-05| 2.00E+07| 293.15 79
88| RA-225 RA2250J40 8831 No No Yes 1.00E-05| 2.00E+07| 293.15 70
88| RA-226 RA2260J40 8834 No No Yes 1.00E-05| 2.00E+07| 293.15 410
89| AC-225 AC2250J40 8925 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4354
89| AC-226 AC2260J40 8928 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4708
89| AC-227 AC2270J40 8931 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4498
90| TH-227 TH2270J40 9025 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4987
90| TH-228 TH2280J40 9028 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 5064
90| TH-229 TH2290J40 9031 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 5246
90| TH-230 TH2300J40 9034 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4807
90| TH-231 TH2310J40 9037 No Yes Yes 1.00E-05| 2.00E+07| 293.15 5149
90| TH-232 TH2320J40 9040 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 7159
90| TH-233 TH2330J40 9043 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4908
90| TH-234 TH2340J40 9046 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4280
91| PA-229 PA2290J40 9125 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4020
91| PA-230 PA2300J40 9128 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4537
91| PA-231 PA2310J40 9131 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 5137
91| PA-232 PA2320J40 9134 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4689
91| PA-233 PA2330J40 9137 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 4868
92| U -230 U02300J40 9213 No Yes Yes 1.00E-05| 2.00E+07| 293.15 3903
92| U -231 U02310J40 9216 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4368
92| U -232 U02320J40 9219 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15[ 3000 4835
92| U -233 U02330J40 9222 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 5991
92| U -234 U02340J40 9225 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 6185
92| U -235 U02350J40 9228 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000 7393
92| U -236 U02360J40 9231 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 6667
92| U -237 U02370J40 9234 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 5697
92| U -238 U02380J40 9237 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15| 3000| 12597
93| NP-234 NP2340J40 9337 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4140
93| NP-235 NP2350J40 9340 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4050
93| NP-236 NP2360J40 9343 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 4579
93| NP-237 NP2370J40 9346 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 6071
93| NP-238 NP2380J40 9349 Yes Yes Yes 1.00E-05| 2.00E+07| 293.15 3000 5385
93| NP-239 NP2390J40 9352 No Yes Yes 1.00E-05| 2.00E+07| 293.15 4500

(continued on the next page)
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94] PU-236 | PU2360J40 | 9428] Yes Yes Yes | 1.00E-05] 2.00E+07| 293.15] 3000 2630
94| PU-237 | PU2370040 | 9431| No Yes Yes | 1.00E-05| 2.00E+07| 293.15 3504
94] PU-238 | PU2380J40 | 9434| Yes Yes Yes | 1.00E-05| 2.008+07| 293.15] 3000 3527
94| PU-239 | PU2390J40 | 9437| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 5774
94| PU-240 | PU2400J40 | 9440| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 5168
94] PU-241 | PU2410J40 | 9443 Yes Yes Yes | 1.00E-05| 2.008+07| 293.15 3000] 4045
94] PU-242 | PU2420J40 | 9446| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000| 3727
94| PU-244 | PU2440J40 | 9452| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 2699
94] PU-246 | PU2460J40 | 9458] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 2652
95| aM-240 | AM2400040 | 9540] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 3089
95| AM-241 | AM2410J40 | 9543| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 3717
95| AM-242 | AM2420J40 | 9546] Yes Yes Yes | 1.00E-05| 2.008+07| 293.15] 3000 3571
95| AM-242m | AM2421J40 | 9547| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000| 3590
95| AM-243 | AM2430J40 | 9549] Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 3712
95| AM-244 | AM2440J40 | 9552 No Yes Yes | 1.00E-05| 2.00E+07| 293.15 3568
95| aM-244m | AM2441J40 | 9553] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 3651
96| CM-240 | CM2400J40 | 9625| No Yes Yes | 1.00E-05| 2.00E+07| 293.15 2540
96| cM-241 | cM2410J40 | 9628] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 2505
96] cM-242 | cM2420040 | 9631] Yes Yes Yes | 1.00E-05| 2.008+07| 293.15] 3000 2648
96| CM-243 | CM2430J40 | 9634| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 2729
96| CM-244 | CM2440040 | 9637| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 3047
96| CM-245 | CcM2450040 | 9640] Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15] 3000 3241
96| CM-246 | CM2460J40 | 9643| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000| 3235
96| CM-247 | CM2470J40 | 9646] Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 3314
96| cM-248 | cM2480J40 | 9649 Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15] 3000 3018
96] cM-249 | cM2490040 | 9652 No Yes Yes | 1.00E-05| 2.00E+07| 293.15 2952
96| CM-250 | CM2500J40 | 9655 Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 2637
97| BK-245 | BK2450040 | 9740] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4001
97] BK-246 | BK2460J40 | 9743] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4219
97| BK-247 | BK2470J40 | 9746] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4205
97| BK-248 | BK2480J40 | 9749] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4484
97] BK-249 | BK2490J40 | 9752] Yes Yes Yes | 1.00E-05] 2.00E+07] 293.15| 3000] 4749
97| BK-250 | BK2500040 | 9755| No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4774
98] CF-246 | CF2460040 | 9843] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 3912
98] cr-248 | cr2480040 | 9849] wo Yes Yes | 1.00E-05| 2.00E+07| 293.15 4221
98] CF-249 | CF2490040 | 9852| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 4870
98| cr-250 | CF2500740 | 9855 Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 4372
98| cF-251 | cF2510040 | 9858] Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 4860
98| CF-252 | CF2520040 | 9861| Yes Yes Yes | 1.00E-05| 2.00E+07| 293.15| 3000 4820
98| cr-253 | CF2530J40 | 9864 No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4654
98| cF-254 | cF2540040 | 9867| Mo Yes Yes | 1.00E-05| 2.00E+07| 293.15 4310
99| ES-251 | ES2510040 | 9911 No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4077
99| ES-252 | ES2520040 | 9912 No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4412
99| ES-253 | ES2530040 | 9913] nNo Yes Yes | 1.00E-05| 2.00E+07| 293.15 4286
99| ES-254 | Es2540040 | 9914 wo Yes Yes | 1.00E-05| 2.00E+07| 293.15 4573
99| ES-254 | ES2541J40 | 9915| No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4664
99| ES-255 | ES2550040 | 9916| No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4260
100 FM-255 | FM2550040 | 9936] No Yes Yes | 1.00E-05| 2.00E+07| 293.15 4739
psd| 270500 | 220500340 500 o No Yes | 1.00E-05| 2.00E+07| 293.15 558
psd| 720900 | 770990340 | 1040 No No Yes | 1.00E-05| 2.00E+07| 293.15 506
psd| 771110 | 271110340 | 1110 No No Yes | 1.00E-05| 2.00E+07| 293.15 500
dmy| 270000 | zz000o0DMY | 4534 No No No | 1.00E-05] 2.00E+07] 293.15 13

psd : pseudo fission products for burn-up calculation

dmy: FP nuclides with short half-lives and no cross section data for burn-up calculation
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5. JENDL-4.0 54 TS5 1) —IC &k BERRMER Y FT—¥ fEHf

MVP & JENDL-4.0 " HAE L7 MVP 74 77 U —% i LT, ABEN TV L IHERDOZE
R FZEBRIR RIS T DN F~— 7 FHR AT LTz, LU T, T OFMRSM: FHRRE R,
FRAE & D Z R,

5.1 ICSBEPARUFT—VRIEL WP EHEEH
(1) ICSBEP "> R 7 v 7 O3

B R EBRT — 2 &2 L O E LTI, ENDF-2022903% 5, Ziud, KEOKT — 2B
FEORLHEAD 15 THD CSEWG (Cross Section Evaluation Working Group) 28 % & 7=
Ry Fv—IHEETHY ., H< 5 JENDL #X U & F 55k liE A% T — ¥ ORRGEIZIA <
FIHESNTE 7, 1992 i, KE=RLX—ADOE), HAIERT — &% 0fE, Fhis &
WRHEAZ1T 9 7 v =7 k% Idaho National Engineering and Environmental Laboratory
(INEEDIZEFE LT, o7 v y=7 ME, 1994 (21X, OECD/NEA @ F CToOEEEM) 2215 E)
(2% L.” International Criticality Safety Benchmark Evaluation Project ICSBEP)” & I
I TnWg 2, Zoreyzy MNIE, BUE, KE, ®KE, AR, w7, 77 UA KHEH,
NCTY = BEZRE 20 VENRZIMLTBY . ZhbOETIThbh -3k T — 4 5 ICSBEP
N RT w7 OER I TS, ICSBEP N> K7 v 71, FEEEIZIE, DVD TlEAR S LTV
LD, A F =Ry NRNTELDT 7 EABARETH 5,

ICSBEP > 7w 713, 4 9 HEHICEF SN D, K 5.1121%, 2001 4R 5 B4E (2010
IR EF I SN T — 2 BoHRZ T,

# 5.1 ICSBEP > R7 w72 S Ve T — Z B OHER

Edition Number of Number of
evaluations configurations*
Ed.2001 307 2642
Ed.2002 330 2881
Ed.2003 350 3070
Ed.2004 379 3331
Ed.2006 442 3955
Ed.2007 464 4092
Ed.2008 485 4207
Ed.2009 501 4283
Ed.2010 516 4405

*critical, near critical or subcritical configurations

Z 2T, levaluation)i%, 1y NOBRIERT —F D RKFa A MNTor7r Ay NXETEHEZ

LILONZHY LTS, 17y NOERNTIE, BREHEY v FOMBAKALZ & &2 28 L2 H

= ZDIFDERRICH T2 FEBRAR G EFNTWD, it leconfiguration (Zxfii LTV 5,
levaluation| DA VAT X 912, FFERT — & OFLR L, HEOFMFA I L VA - FHii =
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NTEY, NEOEEMEERE V., ENDF-202 ICHEN2ERT—# b, Lz bol
LTHEETFBN, HRAICICSBEP N> R7 v ZIZRVIAEFI TV S,
1 DDOEER KX 2 2 KMevaluation) DHIZ 1%, LLFOHEHED ICSBEP OED LA K7 A
N o TRl s TV %
Detailed Descrlptlon
Evaluation of Experimental Data
Benchmark Specifications
Results of Sample Calculation

References
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Appendix (f any)
OIZIFAEDERT — X OFMP IR I N TV D, QIR S 72 RS RO A DR e &

#méhf“éo@Tﬁ\®%i0®@W§Z%O%\%%T~§0N7?7—7%%k#ﬁ
bhTwd, #ETHERATRIEROKMBRCHEMNR 2 ERPR SN TEY . Ir#EIC X
OEHRSERERICZR S VI D ICEE SN TV D A0 ICSBEP RXuF~— 7 RO K& 72
BETHD,

(2) FEBrT — X D43¥A
ICSBEP /"> K7 » ZIZUWH S N DR R EBR T — Z 1%, K 5.1 12R-T L9
BHERE, T 27 MLIC KXV EERICK S STV b,

. REE L R

Fissile Materials

HEU :Highly Enriched
Uranium Systems (60%~)

|EU: Intermediate and

Fuel Forms

SOL: Solution
COMP: Compound

Neutron Spectra

FAST :Fast
INTER: Intermediate

Mixed Enrichment Uranium
Systems (10~60%)

(e.g. UO2,MOX,UF4)

LEU:Low Enriched
Uranium Systems (~10%)

MET : Metal

THERM: Thermal

MISC : Miscellaneous
(e.g. UO2 rods in fuel

MIXED : Mixed
e.g. Multi-region
system with different

MIX: Mixed Plutonium- solution)
Uranium Systems

(e.g. MOX fuel)

U233:Uranium-233
Systems

PU:Plutonium Systems

neutron spectra

Example of case index for TCA-UO2 cores
LEU-COMP-THERM-OOG{-OM

(LCT6.1~LCT6.18) | -002

Different critical configurations
lattice pitch, critical water height,
horizontal lattice size (NxN), etc.

SPEC: Special Isotope -0.18

Systems

5.1 ICSBEP > K7 v 7B DHFERT — X D43

PREHE X5y O TSPEC 1, Cm X Np Iﬁl{iﬁii‘ﬁﬁ%ﬁifﬁ U 7o BSOS EE 72 & D SEER AME )
T%éﬁ\ﬂifﬂ‘]éhf“é BREHEREIX 73 TiE, #IR(SOL), {RE%(COMP), 4 & (MET) D,

(2D MISC) | DXGBFIET D08, ZhiZix ”‘(W?*HEP (ZIRBHERE - MFEET D BB O
EOREAERROT =PI SN T WD, iz, FEF AT MV TR, ZHEEEE D
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FBRIR ET, TS AT M ELT L @l ES - Pl - BRI X T E R
FER DT — 2 BN IMIXED | KA S LTV %,

ICSBEP > R 7 v 7 Cid il %x DEBRT — X % —EDNL— L TRJTEDL LT EH720,
EREROXSFEFHEU 2 E) LT, F¥ 2 22 Fevaluation) 2 £ 3 3 HrDF 5 & FIZFE—
EBRNOBEERE RT 3HOFSZEMAFDLELZID AL WD, Bz, FHT gD
i LEERAEE TCA THEM Iz 2.6%ME UO2 BREHEHE + 0 K JHE EBRIZ S\ TiE,
LEU-COMP-THERM-006 D& 5252 5 TW5, ZOERTIX, BREHERKFE v FOKT
BCAER L ORI S R D 18 OEBRT —Z BN ENTEY ., ZhbDfilx DT —#I2ix
LEU-COMP-THERM-006-001 %> 5 LEU-COMP-THERM-006-018 O & 543 5-2 51T\ 5,
BB, 205D IDIE, LIFLIZLCT6.1 R LCT6.18 2 8 L HM L THESNDLZ LN D D, =
AUX.ICSBEP N> R7 v ZIZIHHEND RF¥ 2 A NDO T 7 A VA4 IZ-> 726 O T, ICSBEP
Ry Fv—7 OFEFRETLIRT 5 LA ETH, FRIWH Y 2 <IEHO ID BMfibhTnd =
b5,

(8) F—4 _X—2F% Y 7 I DICE

ICSBEP /> R 7w 72X DICE® L IEEN DT — 4 XR—ZARE Y 7 "B S TEY .,
Windows %7213 UNIX % OS & § Z5I R OB CTHRIET 5 2 LA TE 5, X 5.2 12 DMK
T8 i DB & 7T

File Database-Mikol About

s s L e owwsew |

o = Emerimentsifaclite | Manpumose | Tie | !
e ‘: kL Iderdscation | Evaluator Varying parameter across cases
® Evaluator ~Fissile releriat- - Phsical form - Sowctum —

& Venying parametes aciess cosis | |
® Expenimental Tacity | Moz st o selvet | Nome: st
& Mhain purpuse |

e

& Fuel fosm

® Fusl Material

= Fuel concentration il
& Wamd Pu Pescent Waight

S PEESAG-ME KN |+ [

& Pudll+Pu) ratio L o
= Jl:m::l:m Qwr -® NOM[E 2 OR-T-5 B-7-L£-B&
® Moderation raio HS U a®:T-

® Cladding material
& Raflecton e il

& oty af Auneags Neutron | athar gy causing Hesion (g}
® lwerage Fission Group Cneregy (eVh

[Fissie material ] [LEW-]
[ Phopsical form 1| COMP-]
[ Spactrum | [ THERM |

5.2 DICE |Z & % B R SEBR T — & 1 % 1 1f 0> — 151
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X 5.2 1. EBIX% ID 76 LEU-COM-THERM (2@ 575 —Z BB L., TDRNH1D
LCTO19 ® KF¥ =2 A hEBIRLCERLIZLDTHDLN, DX ) B IELSC, Kk
Mk, PREHRHMEEE O, oMM R 2 EARE L TRV IARMRBE LT D52 ERARETH D,
Flo. MBELIEBEBOFERT — 2 OFERT — X HBWRE X A 77, BB, KIEH%E, Vm/VE
)OO —EEEELIZY  EBRT — X OFMF A7 MLRREREZ KR LTl LD
HIENTED, ZOM, ZHMEBEEREREORRTEIHWELAET D0, BUUED
ICSBEP > K7 w ZITIFEEEET — 2 132 < ITW S Cueny,

(4) Ry F~—7 ML FZRh TR

ICSBEP v F7 w7 (%, & LTHALEHAETORGRE BRI E L TER SN ERT —
AR—=ATHDHIZD, BEERERESRLE LTWDEN, KERICERT —Z L LTSN T
WBDOITFANE U TEDFETFHER by OHRTHY ., HANM, ISR, RISERE
ElZonTE, HEAMESNTHTYH, —HOBISNEERE, N> R T v 7125 LGl id7e
W LA b, WUBEIZEM LT, Yy T RRIEE, WNMAREITIRERE
RN ST ERIIZ S AFET D, B, N EE TEOIIFEWEERT — ¥
~N— 2%, OECD/NEA |28\ T, IRPhE v Y =7 | (International Reactor Physics
Experiment Evaluation Project) 29& L THE®H 5T 5,

ICSBEP o R7 w7 Tk, SN EDFERT — & 2 _X— 22, A LG VL ST
vFw—7 BB T TS, X F~— 7 M T, EBREERICIIARE R Tld e 8 (i
TR DI FALSCAMPFALRL DO H D 72 ERTON D M, REEMAT 72 & &2 FEhi L, & ORI
Pl e SN TWD, RUTFY— I BIETHEZOND ky dlifliiX, EBRIZE SO TH D
MW, ZOEIBRETIMEIZE DA T AOMIEN XV FEMARFRICE DV & Tnd, 2Dk
D IMIE NI by D% ICSBEP N> K7 w7 TIE R T~ =T BT NV ky EFFA TS,
Flo, RUF =T TN kyy DRRFEITIT, AEITER T 2787227210 T2 <0 ML RR
D-ERZEITERT 272, 7 /WMBICERT 2ER ER Mk ES TR S v TWb, A
HEOHMPTIE, ZOXIICHFHFMEINTERXUTF~v—T TV ky & ZOBELY | MHEIN kyE
BAE(E i) & Z0fEL LT, BT It RECH &KL, CEEE LTEE L, £
o, BT AN FBEMEORHRET, FEAEOHE S — ROV TRYF =T FT )V ky
DREETIEARD L P RIT/hENTeD NUTF~v—T T kyDAXTRZE %2 C/E O XA
L A7 LTHREIR RV,

(B) X F~v—T HEORE

ICSBEP /~> R 7w 7 12 & 5 58T — 4 (configurations) &, BEIZ 4000 77— R %
ZTWDTD, I EMENICHAT L LFRETH D, 207z, JENDL-4.0 DX F
~— 7 HWICHEA T 2 ERT — % %, K 1000 ¥ — A% HfE L UTERE Lz, £OHEHETLIT
DEY Th D,
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ERBE FE AL SO TF AL B 72 &4 1 DBKIF R O BEALIC BB A R T — &~

JFEL N T A — 2 (RREESC AT M A T 7 AT 5 NAMGICHI A C© & 5 B
[ UM a% CHRAMAIIR /T A — 2 BEEHLT > T D FER

T HAaFHRITBIT D Y — RS S R 7 B % R <

@()@(D

@DIZONTHIR L TRL, BT H B X D EAE MR T, B 28850 A & P18 e
e LCThH %, UEOHMREREOS Y F)THRAICEREDOHGAMAITEDSL, 207, RIEMRY)
HHEEME O RBNBN DA DK DD/ F(F TNy F)OFH R BT R 22 F FH e )
SHERT AMEN S D, BUIEDOE LT AV iEORRBE LT, B0 2455340 O UM O [ RE A3
bHo, THIE, EEBBHWMER, FlIER o K TSN EROBE 2=y F THER S
5;9@w+fi E LW ZHRS i 2155 £ T <@%TA/%ﬂM£&@D Ea)
Silh iﬁu@&e#%%kﬁé%>Wﬁé®#M%@% TH R T~ — I EERERDB)
4#&?#6 Ll BT AARETE, FEMICIEE 2=y MIXIT 2D ky THEED
B J i, @@i%/%®ﬁﬁ%ﬁw ERHIFHTEL I ED, A THEERE ==y b
ﬁi%x@f\/%v%ﬁ'ﬁ BRLARNWZ &L L,

RUFv—7BBEOREIL, EIZ 2006 FHETONY KT v Z IS TN DT — X )
%@Rbto%52_\%%ﬁ%ﬂﬂﬁEPAVny&ﬁﬂﬁéhfwé%NV%7—7E
NTOr—2%t, b0 5 H MVP & JENDL-4.0 THEi L7=_> F~— 7 @i D r—A
Wk ZoRd, BREME . BEHERE, THET 227 FLIZHOWT, i@8E D JENDL Ry F~<—7
1020 I3 E A WEFEEHE TR B O F~— 7 BEEAERA LTV, o, 2hET
bFEVEHINZSToEHTRVX —FHIEKTO P1 WrimfEOMEEIZE U7z SR 7 5/l
mHE 2 5ty HEU/PU-MET-FAST A%, BUTEBKIFH F2HE L2 ERPZGENLD
LEU-COMP-THERM &%, 7 /L MOX 8K IF & fi#E L 72 g % & To MIX-COMP-THERM f{&
. FRALER T35 O BRBHA R G & f548 L7~ LEU/HEU/PU-SOL-THERM 2>\ Tk, EARIC
R F~— VI E 1T > TN D,
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# 5.2 MVP IZ X % ICSBEP R F~ — 7 fifihfr r — 2%

REME PR R hEFRRILJL | ICSBEP2006UREAER | MVPARLFIY—OEE
soL INTER 3 2
THERM 463 55
FAST 8 0
INTER 14 5
comp THERM 216 21
HEU MIXED 45 0
FAST 304 82
INTER 14 10
MET THERM 127 3
MIXED 32 12
MISC THERM 7 0
SoL THERM 5 0
FAST 2 1
INTER 14 2
EU comp THERM 41 1
MIXED 3 0
MET FAST 20 11
SOL THERM 104 77
LEU COMP THERM 1066 194
MET THERM 65 13
MISC THERM 11 0
SoL THERM 72 9
FAST 1 0
INTER 3 1
comp THERM 255 63
MIXED 17 0
MIX FAST 45 9
MET INTER 2 0
MIXED 1 0
FAST 8 0
MISC THERM 56 53
MIXED 8 0
COMP THERM 5 0
INTER 29 29
SoL THERM 192 44
U233 MIXED 8 3
FAST 10 10
MET THERM 1 0
SOL THERM 529 208
FAST 6 0
INTER 1 0
comp THERM 21 0
PU MIXED 7 0
FAST 87 37
INTER 4 4
MET THERM 2 2
MIXED 1 1
SPEC MET FAST 20 20
Total 3955 982

(6) FHHHER X OGHR &M

—HDOXRFw— 7 FHEIL, JAEA NIZHE L7 PC 7 7 A X —TiTo7=, —3—D 08
% Ubuntu 10.4 desktop) T. MVP FE17E Y = — /L OERICIZ, 32 v &+ FORTRAN
Ay RAT—(frt)e C a2 A T —(fea)ZEH LT, av "M 472 a ik, [FOPT =
-Kauto,fast], [FFLAGS=-AR2]. [LDFLAGS=-static-flib], 3 X )N[CFLAGS = -DPOSIX_C]
Thb, B, #2747 g (-staticflib) 1, 7 T AX—D% ) — KR TEITT L7
DIZMETH D, /— FethfiL, 7 =1 28 Seed 178600XN84/DVR (CPU:A > 7 /L Corei7
860) T. OS i%Ubuntu 10.4 server)] Th 5,

AR L Tix, N F~— 27 MBEICBRR <. ITOZRMET 2 TR DB &21T >
77
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N FH 4 A(NHIST) : 10000
TNy F ¥ (NSKIP) 1100
N FH(NPART) 12000 BE Ty TFHEEEG 2

COFRETIE, BEALEDEE. ky DRGIRZEIL 6 k<0.00025 (16)TH Y, X Fv—7F
TV kg DFRFENTHARTHAT/IE L, CIEEICH T 2SO BT EH TX 5,

WHBRIE A 1L, RIS U TBRBEDMFEET 2R RIC—RRICE 2D b0 L Lz, Fo, HIEA
NI FVIIAF =R =% BT IRR OYA 1213 0.0253 eV, mEEF AR OSE IR
30keV ERE LT, KRPIZE EN D EEE LR EMZHE (] 213X U-235 £721% Pu-239) @
B AT NV ThH 272,

MOX BREFER 17 D IR 7 A1 D &K B

$SOURCE

&
NEUTRON
RATIO( 1.0 )
@E = #FISSION
@X = #UNIFORM
@Y #UNIFORM
@Z = #UNIFORM

$END SOURCE

PU239* 2.53E-02) ;
<-XSIZE/2.> <XSIZE/2.> ) ;
<-YSIZE/2.> <YSIZE/2.> ) ;
<-ZSIZE/2.> <ZSIZE/2.> ) ;

MVP 1T X A% RET VT, ICSBEP Oy F~v— 7 RBEOHEEICEEIZEI DL L
77 ¥7-. & Fv— 7 HEIZOWT, MVP D CGVIEW =.—F 4 U5 ¢ 2LV,
5.3 12T L9 KR A2l L CRMIZIRNIE LS RIETE WD EE2R LT,

( -55.00, 0.00, 105.00) LEVEL: -2 WHAT: material
150.0

-—

120.04

60.0-

T T
0.0 22.0 44.0 66.0 88.0 110.0
( -55.00, 0.00, -45.00} ¢ 55.00, 0.00, -45.00)

5.3 CGVIEW |2 L 2 X F~— 27 BT T T /L O Hf s
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5.2 FEHKRLERBRMELDLE

# 5.2 TRLT982 7 —AIZ2W\W T, MVPIZ X BFERE (CE). sHEOMEREE (FExf
FHERAE 1o), EBE (EfE: XU F~—F ky) . X F~v—2iR7%E CEfE%E, £53010
B WX TFT, TNLHLORECEWT, XryrFv—IMEOr— 24 (#:
LEU-COMP-THERM-001-001) i%. ICSBEP "> K7 v 7 OGLAICHEST-HDTHH N,
BOFEZIX, XvFv—2 RF¥a2A b (% PDF 7740) IZLoTRANDELELTH
L2, X 5.4 IR THFE Y AT L DICE OFSITH— LT,

LY T— | —

i| File Database=LocalShared Help

Critical / Subcritical | Alarm / Shielding | Fundamental Prysics | Gorrelation Matrix |
Select columnz | [ Horiz. |5 wert. T Flat L Plots | Return to search | Spectra plots Sensitivity plots | PDF HTML Balance

Senoral |t|_3n_13 . “ | Evaluation identification Number of cazes Case identification \ Case label
- [ I;;Z;:;:tmn LEU-COMP-THERM-001 g~ LEU-COMP-THERM-001-001
- 7] Evaluatar LEU-GOMP-THERM-002 5! LEU-COMP-THERM-001-1002
- [F] Thternal reviewer LEU-GOMP-THERM-003 23 | |LEU-COMP-THERM-001-003
- [7] Thdependent reviewer LEU-COMP-THERM-004 20 LEU-COMP-THERM-001-004
=[] arying parameter(s) across cazes LEUSGOME= THERMID 16 LEU-COMP-THERM-001-005
- [ Laboratary LEU-GOMP-THERM-006 18 LEU-COMP-THERM-001-006
- [F] Main purpose LEU-GOMP-THERM-007 10 L LEU-COMP-THERM-001-007
- 7] Title = [ILEU-COMP-THERM-008 17 = \JLEU-COMP-THERM-001-0082
.- [F] Keyword ~ |ILEU-COMP-THERM-009 a7
- [F] Year approved LEU-GOMP-THERM-010 a0
- [ ear revieed LEU-COMP-THERM-011 15
- [ Years experiment performed LEL-COMP-THERM-012 10
- [7] Revision LEU-COMP-THERM-013 7

LEU-GOMP-THERM-014 9

- [] References
- [7] Number of cases LEU-GOMP-THERM-015 165
- [7| Gase label LEU-COMP-THERM-016 a2

Fusl —|LEU-COMP-THERM-017 29
s s ST |

X 5.4 DICE Oy F~—7r—24

Ry Fv—7 HBICET T X BERTH L0, AREETIE, fHHREME CEEOAE
BT 28, OO T =X &0 T VEEESS H/U tis EOYBLRT A —Z (2O CTHEHT 5
L BEREAEDOANA T AMAML TR EZERT 52N TE D, FXUTF~v—JHEDOY
BRT A= (JIGFEFH2E) 1220 Tk, DICE OMEEIZC IV RREIEDLZENTEX D,

JENDL-4.0 DX F~— 7 fiffrifs R OB 2 X 5.5~[X 5.7 IZ7~”7, £ D> JENDL-4.0 O
FELVWRTF = ITRERICOWTE, L3 IcEEdonTnd, b0 H 5, ICSBEP
N Fv— 7 BBEICET b 01X, AREFEOHEMREELMLM LD TH D,
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# 5.3 (continued) ICSBEP X F~— 7 fig#frit £ (LEU/IEU/HEU-COMP %)

keff fsd (Io) | Benchmark | Benchmark .
Case ID CE (Cal) ) | keff(Exp) | uncertainty Title
W ATER-MODERATED U(2.35)0 FUEL RODS IN 2.032-CM
LEU-COMP-THERM-001-001 1.0004 | 1.000180 | 0.0167 0.9998 00030 f¢ QUARE.PITCHED ARRAYS
LEU-COMP-THERM-002-001 0.9980 [ 0.997723 [ 0.0190 0.9997 0.0020  |[WATER-MODERATED U(4.31)O FUEL RODS IN 2.54-CM
LEU-COMP-THERM-002-002 0.9995 | 0.999250 [ 0.0189 0.9997 0.0020 |SQUARE-PITCHED ARRAYS
LEU-COMP-THERM-002-003 0.9985 | 0.998240 | 0.0187 0.9997 0.0020
LEU-COMP-THERM-005-001 1.0020 [ 1.001980 [ 0.0195 1.0000 0.0023 |CRITICAL EXPERIMENTS WITH LOW-ENRICHED URANIUM
LEU-COMP-THERM-005-002 0.9998 [ 0.999787 [ 0.0190 1.0000 0.0021 | DIOXIDE FUEL RODS IN WATER CONTAINING DISSOLVED
LEU-COMP-THERM-005-003 1.0012 [ 1.001210 [ 0.0164 1.0000 00029 |GADOLINIUM
LEU-COMP-THERM-005-004 1.0001 [ 1.000130 [ 0.0160 1.0000 0.0025
LEU-COMP-THERM-005-005 1.0048 | 1.004760 | 0.0180 1.0000 0.0047
LEU-COMP-THERM-005-006 1.0059 [ 1.005850 | 0.0178 1.0000 0.0042
LEU-COMP-THERM-005-007 1.0027 [ 1.002720 | 0.0174 1.0000 0.0043
LEU-COMP-THERM-005-008 1.0045 | 1.004470 [ 0.0164 1.0000 0.0021
LEU-COMP-THERM-005-009 1.0054 | 1.005400 | 0.0154 1.0000 0.0040
LEU-COMP-THERM-005-010 1.0050 [ 1.004970 [ 0.0150 1.0000 0.0028
LEU-COMP-THERM-005-011 1.0056 | 1.005570 | 0.0150 1.0000 0.0043
LEU-COMP-THERM-005-012 1.0071 [ 1.007110 [ 0.0166 1.0000 0.0066
LEU-COMP-THERM-005-013 1.0137 | 1.013690 [ 0.0161 1.0000 0.0064
LEU-COMP-THERM-005-014 0.9982 | 0.998181 [ 0.0170 1.0000 0.0020
LEU-COMP-THERM-005-015 1.0182 [ 1.018160 | 0.0150 1.0000 0.0020
LEU-COMP-THERM-005-016 1.0125 [ 1.012510 [ 0.0162 1.0000 0.0032
LEU-COMP-THERM-006-001 0.9993 | 0.999344 | 0.0170 1.0000 00020 [CRITICAL ARRAYS OF LOW-ENRICHED UO2 FUEL RODS
LEU-COMP-THERM-006-002 1.0002 [ 1.000150 | 0.0174 1.0000 0.0020 | WITH WATER-TO-FUEL VOLUME RATIOS RANGING FROM
LEU-COMP-THERM-006-003 1.0001 | 1.000090 [ 0.0171 1.0000 0.0020 [1.5TO3.0
LEU-COMP-THERM-006-004 0.9995 | 0.999453 [ 0.0177 1.0000 0.0020
LEU-COMP-THERM-006-005 0.9994 | 0.999378 [ 0.0176 1.0000 0.0020
LEU-COMP-THERM-006-006 0.9997 [ 0.999728 [ 0.0179 1.0000 0.0020
LEU-COMP-THERM-006-007 0.9998 | 0.999820 [ 0.0177 1.0000 0.0020
LEU-COMP-THERM-006-008 0.9998 | 0.999801 [ 0.0173 1.0000 0.0020
LEU-COMP-THERM-006-009 0.9997 | 0999673 [ 0.0175 1.0000 0.0020
LEU-COMP-THERM-006-010 0.9995 | 0.999454 [ 0.0179 1.0000 0.0020
LEU-COMP-THERM-006-011 0.9996 | 0.999597 [ 0.0173 1.0000 0.0020
LEU-COMP-THERM-006-012 0.9998 [ 0.999757 [ 0.0178 1.0000 0.0020
LEU-COMP-THERM-006-013 0.9997 [ 0999710 [ 0.0178 1.0000 0.0020
LEU-COMP-THERM-006-014 0.9996 | 0.999559 [ 0.0173 1.0000 0.0020
LEU-COMP-THERM-006-015 0.9996 | 0.999643 [ 0.0175 1.0000 0.0020
LEU-COMP-THERM-006-016 0.9998 | 0.999825 [ 0.0172 1.0000 0.0020
LEU-COMP-THERM-006-017 0.9993 [ 0.999310 [ 0.0170 1.0000 0.0020
LEU-COMP-THERM-006-018 0.9998 | 0999773 [ 0.0174 1.0000 0.0020
LEU-COMP-THERM-007-001 0.9963 | 0.996262 | 0.0185 1.0000 0.0014  |WATER-REFLECTED 4.738-W T.%-ENRICHED URANIUM
LEU-COMP-THERM-007-002 0.9972 | 0.997185 | 0.0186 1.0000 0.0008 | DIOXIDE FUEL ROD ARRAYS
LEU-COMP-THERM-007-003 0.9962 | 0.996227 [ 0.0179 1.0000 0.0007
LEU-COMP-THERM-007-004 0.9967 | 0.996661 [ 0.0166 1.0000 0.0008
LEU-COMP-THERM-007-005 0.9935 | 0.993532 [ 0.0193 1.0000 0.0014
LEU-COMP-THERM-007-006 0.9972 | 0.997169 [ 0.0188 1.0000 0.0008
LEU-COMP-THERM-007-007 0.9974 | 0.997419 [ 0.0178 1.0000 0.0007
LEU-COMP-THERM-007-008 0.9964 | 0.996420 [ 0.0189 1.0000 0.0014
LEU-COMP-THERM-007-009 0.9957 | 0.995668 | 0.0195 1.0000 0.0008
LEU-COMP-THERM-007-010 0.9968 | 0.996837 | 0.0185 1.0000 0.0007
LEU-COMP-THERM-008-001 0.9980 | 0.998698 | 0.0109 1.0007 0.0012  |CRITICAL LATTICES OF U0 FUEL RODS AND PERTURBING
LEU-COMP-THERM-008-002 0.9983 | 0.999036 [ 0.0113 1.0007 0.0012 _ |RODS IN BORATED WATER
LEU-COMP-THERM-008-003 0.9989 [ 0.999590 [ 0.0113 1.0007 0.0012
LEU-COMP-THERM-008-004 0.9982 | 0.998910 [ 0.0119 1.0007 0.0012
LEU-COMP-THERM-008-005 0.9978 | 0.998521 [ 0.0119 1.0007 0.0012
LEU-COMP-THERM-008-006 0.9986 | 0.999254 [ 0.0123 1.0007 0.0012
LEU-COMP-THERM-008-007 0.9980 | 0.998663 | 0.0126 1.0007 0.0012
LEU-COMP-THERM-008-008 0.9977 | 0.998440 [ 0.0132 1.0007 0.0012
LEU-COMP-THERM-008-009 0.9980 [ 0.998669 | 0.0134 1.0007 0.0012
LEU-COMP-THERM-008-010 0.9980 | 0.998742 [ 0.0117 1.0007 0.0012
LEU-COMP-THERM-008-011 0.9988 | 0.999500 [ 0.0109 1.0007 0.0012
LEU-COMP-THERM-008-012 0.9981 | 0.998845 | 0.0114 1.0007 0.0012
LEU-COMP-THERM-008-013 0.9982 | 0.998890 [ 0.0112 1.0007 0.0012
LEU-COMP-THERM-008-014 0.9982 | 0.998867 [ 0.0112 1.0007 0.0012
LEU-COMP-THERM-008-015 0.9981 | 0.998843 [ 0.0115 1.0007 0.0012
LEU-COMP-THERM-008-016 0.9972 | 0.997919 [ 0.0117 1.0007 0.0012
LEU-COMP-THERM-008-017 0.9961 | 0.996799 | 0.0126 1.0007 0.0012

(continued on the next page)
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# 5.3 (continued) ICSBEP ~ > F~— 7 fig#i#E % (LEU/IEU/HEU-COMP %)

keft fsd (16) | Benchmark | Benchmark .
Case ID CE (Cal) %) | keff(Exp) | uncertainty Title
LIGHT W ATER MODERATED AND REFLECTED LOW
LEU-COMP-THERM-018-001 1.0026 | 1.002640 | 0.019 1.0000 00020 |- ICHED URANIUM DIOXIDE (7wi%) ROD LATTICE
LEU-COMP-THERM-019-001 1.0151 | 1.015110 | 0.0171 1.0000 0.0063 |WATER-MODERATED HEXAGONALLY PITCHED LATTICES
LEU-COMP-THERM-019-002 1.0092 | 1.009200 [ 0.0178 1.0000 0.0058  |OF U(5%)02 STAINLESS STEEL CLAD FUEL RODS
LEU-COMP-THERM-019-003 1.0062 | 1.006230 [ 0.0151 1.0000 0.0061
LEU-COMP-THERM-020-001 0.9957 | 0.995678 | 0.0184 1.0000 0.0061 |WATER-MODERATED HEXAGONALLY PITCHED PARTIALLY
LEU-COMP-THERM-020-002 1.0013 | 1.001260 [ 0.0182 1.0000 0.0061  |FLOODED LATTICES OF U(5%)02 ZIRCONIUM CLAD FUEL
LEU-COMP-THERM-020-003 1.0034 [ 1.003350 | 0.0182 1.0000 0.0061 |RODS, 1.3-CM PITCH
LEU-COMP-THERM-020-004 1.0034 | 1.003380 | 0.0180 1.0000 0.0061
LEU-COMP-THERM-020-005 1.0039 | 1.003850 [ 0.0185 1.0000 0.0061
LEU-COMP-THERM-020-006 1.0049 [ 1.004850 [ 0.0190 1.0000 0.0061
LEU-COMP-THERM-020-007 1.0039 [ 1.003930 [ 0.0183 1.0000 0.0061
LEU-COMP-THERM-021-001 1.0127 | 1.012740 | 0.0175 1.0000 00072 |HEXAGONALLY PITCHED PARTIALLY FLOODED LATTICES
LEU-COMP-THERM-021-002 1.0128 | 1.012780 [ 0.0176 1.0000 0.0072  |OF U(5%)O2 ZIRCONIUM CLAD FUEL RODS MODERATED BY
LEU-COMP-THERM-021-003 1.0132 [ 1.013220 [ 0.0175 1.0000 0.0072 |WATER WITH BORIC ACID
LEU-COMP-THERM-021-004 1.0125 [ 1.012530 [ 0.0152 1.0000 0.0050
LEU-COMP-THERM-021-005 1.0125 | 1.012530 [ 0.0149 1.0000 0.0050
LEU-COMP-THERM-021-006 1.0120 [ 1.012040 [ 0.0153 1.0000 0.0050
LEU-COMP-THERM-022-001 1.0022 | 1.002220 | 0.0178 1.0000 0.0046 |UNIFORM W ATER-MODERATED HEXAGONALLY PITCHED
LEU-COMP-THERM-022-002 1.0060 | 1.006030 [ 0.0190 1.0000 00046 |LATTICES OF RODS WITH U(10%)02 FUEL
LEU-COMP-THERM-022-003 1.0065 | 1.006450 [ 0.0192 1.0000 0.0036
LEU-COMP-THERM-022-004 1.0074 | 1.007410 [ 0.0186 1.0000 0.0037
LEU-COMP-THERM-022-005 1.0030 [ 1.002960 | 0.0186 1.0000 0.0038
LEU-COMP-THERM-022-006 1.0002 [ 1.000180 [ 0.0165 1.0000 0.0046
LEU-COMP-THERM-022-007 1.0032 [ 1.003240 | 0.0168 1.0000 0.0046
LEU-COMP-THERM-026-001 1.0033 | 1.003250 | 0.0194 1.0000 0.0034 [WATER-MODERATED U(4.92)02 FUEL RODS IN 1.29, 1.09, AND
LEU-COMP-THERM-026-002 1.0032 | 1.002830 [ 0.0186 0.9996 0.0034  [1.01 CM PITCH HEXAGONAL LATTICES AT DIFFERENT
LEU-COMP-THERM-026-003 1.0044 | 1.006200 [ 0.0175 1.0018 0.0062  |TEMPERATURES
LEU-COMP-THERM-026-004 1.0045 | 1.002330 | 0.0167 0.9978 0.0062
LEU-COMP-THERM-026-005 1.0039 [ 1.004640 [ 0.0185 1.0007 0.0041
LEU-COMP-THERM-026-006 1.0050 [ 1.003320 [ 0.0178 0.9983 0.0041
LEU-COMP-THERM-031-001 0.9903 | 0990259 | 0.0184 1.0000 0.0045 |WATER-MODERATED HEXAGONALLY PITCHED PARTIALLY
LEU-COMP-THERM-031-002 0.9952 | 0995184 | 0.0184 1.0000 0.0045  |FLOODED LATTICES OF U(5%)02 ZIRCONIUM-CLAD FUEL
LEU-COMP-THERM-031-003 0.9961 | 0.996053 [ 0.0187 1.0000 0.0045  [RODS, 0.8-CM PITCH
LEU-COMP-THERM-031-004 0.9910 | 0.990990 [ 0.0190 1.0000 0.0045
LEU-COMP-THERM-031-005 0.9918 [ 0.991820 [ 0.0187 1.0000 0.0045
LEU-COMP-THERM-031-006 0.9927 [ 0992706 | 0.0186 1.0000 0.0045
LEU-COMP-THERM-032-001 1.0009 | 1.000900 | 0.0179 1.0000 0.0045 |[UNIFORM WATER-MODERATED LATTICES OF RODS WITH
LEU-COMP-THERM-032-002 1.0012 | 1.001160 [ 0.0181 1.0000 0.0041  |U(10%)02 FUEL IN RANGE FROM 20°C TO 274°C
LEU-COMP-THERM-032-003 1.0007 [ 1.000670 | 0.0169 1.0000 0.0042
LEU-COMP-THERM-032-004 1.0009 [ 1.000930 [ 0.0181 1.0000 0.0037
LEU-COMP-THERM-032-005 0.9980 [ 0.998021 [ 0.0182 1.0000 0.0032
LEU-COMP-THERM-032-006 0.9959 | 0.995866 [ 0.0182 1.0000 0.0033
LEU-COMP-THERM-032-007 1.0015 [ 1.001460 | 0.0162 1.0000 0.0045
LEU-COMP-THERM-032-008 1.0038 | 1.003760 | 0.0160 1.0000 0.0038
LEU-COMP-THERM-032-009 1.0026 | 1.002600 | 0.0167 1.0000 0.0037
LEU-COMP-THERM-035-001 1.0000 | 0.999962 | 0.0175 1.0000 00018  [CRITICAL ARRAYS OF LOW-ENRICHED UO2 FUEL RODS IN
LEU-COMP-THERM-035-002 0.9989 | 0.998928 | 0.0176 1.0000 00019 [WATER WITH SOLUBLE GADOLINIUM OR BORON POISON
LEU-COMP-THERM-035-003 0.9955 | 0995521 [ 0.0173 1.0000 0.0022
LEU-COMP-THERM-048-001 1.0015 | 1.001480 | 0.0164 1.0000 0.0025  |LIGHT WATER MODERATED AND REFLECTED
LEU-COMP-THERM-048-002 1.0010 [ 1.000960 | 0.0162 1.0000 0.0025  |LOW-ENRICHED (3 WT.% 235U) URANIUM DIOXIDE ROD
LEU-COMP-THERM-048-003 1.0014 | 1.001350 [ 0.0161 1.0000 0.0025  |LATTICES
LEU-COMP-THERM-048-004 1.0012 [ 1.001180 [ 0.0165 1.0000 0.0025
LEU-COMP-THERM-048-005 1.0015 | 1.001480 | 0.0160 1.0000 0.0025

(continued on the next page)
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# 5.3 (continued) ICSBEP X F~— 7 fig#frit £ (LEU/IEU/HEU-COMP %)

keff fsd (lo) | Benchmark | Benchmark 5
Case ID CE (Cal) (%) | keff(Exp) | uncertainty Title
LEU-COMP-THERM-050-001 0.9976 0.998015 0.0190 1.0004 0.0010 149Sm SOLUTION TANK IN THE MIDDLE OF WATER-
LEU-COMP-THERM-050-002 0.9975 0.997851 0.0190 1.0004 0.0010 MODERATED 4.738-W T.%-ENRICHED URANIUM DIOXIDE
LEU-COMP-THERM-050-003 0.9982 0.998569 0.0191 1.0004 0.0010 ROD ARRAYS
LEU-COMP-THERM-050-004 0.9978 0.998157 0.0189 1.0004 0.0010
LEU-COMP-THERM-050-005 0.9997 1.000140 0.0193 1.0004 0.0010
LEU-COMP-THERM-050-006 0.9994 0.999770 0.0193 1.0004 0.0010
LEU-COMP-THERM-050-007 0.9994 0.999754 0.0188 1.0004 0.0010
LEU-COMP-THERM-050-008 0.9960 0.996378 0.0189 1.0004 0.0010
LEU-COMP-THERM-050-009 0.9962 0.996578 0.0189 1.0004 0.0010
LEU-COMP-THERM-050-010 0.9959 0.996331 0.0189 1.0004 0.0010
LEU-COMP-THERM-050-011 0.9970 0.997369 0.0189 1.0004 0.0010
LEU-COMP-THERM-050-012 0.9976 0.997956 0.0193 1.0004 0.0010
LEU-COMP-THERM-050-013 0.9979 0.998341 0.0186 1.0004 0.0010
LEU-COMP-THERM-050-014 0.9978 0.998238 0.0188 1.0004 0.0010
LEU-COMP-THERM-050-015 0.9981 0.998484 0.0191 1.0004 0.0010
LEU-COMP-THERM-050-016 0.9998 1.000190 0.0191 1.0004 0.0010
LEU-COMP-THERM-050-017 0.9994 0.999807 0.0188 1.0004 0.0010
LEU-COMP-THERM-050-018 0.9994 0.999759 0.0188 1.0004 0.0010
LEU-COMP-THERM-052-001 0.9952 0.995494 0.0169 1.0003 0.0023 URANIUM DIOXIDE (4.738-W T.%-ENRICHED) FUEL ROD
LEU-COMP-THERM-052-002 0.9946 0.994853 0.0149 1.0003 0.0036 ARRAYS MODERATED AND REFLECTED BY GADOLINIUM
LEU-COMP-THERM-052-003 1.0013 1.001620 0.0141 1.0003 0.0034 NITRATE SOLUTION
LEU-COMP-THERM-052-004 0.9987 0.999024 0.0166 1.0003 0.0023
LEU-COMP-THERM-052-005 0.9938 0.994133 0.0149 1.0003 0.0036
LEU-COMP-THERM-052-006 0.9908 0.991058 0.0142 1.0003 0.0034
LEU-COMP-THERM-033-001 1.0039 1.003890 0.0149 1.0000 0.0038 REFLECTED AND UNREFLECTED ASSEMBLIES OF 2 AND 3%-
LEU-COMP-THERM-033-002 1.0044 1.004370 0.0146 1.0000 0.0038 ENRICHED URANIUM FLUORIDE IN PARAFFIN
LEU-COMP-THERM-033-003 1.0055 1.005520 0.0147 1.0000 0.0038
LEU-COMP-THERM-033-004 1.0045 1.004470 0.0150 1.0000 0.0038
LEU-COMP-THERM-033-005 1.0060 1.005980 0.0151 1.0000 0.0039
LEU-COMP-THERM-033-006 1.0061 1.006140 0.0150 1.0000 0.0039
LEU-COMP-THERM-033-007 1.0056 1.005630 0.0148 1.0000 0.0039
LEU-COMP-THERM-033-008 1.0029 1.002860 0.0143 1.0000 0.0040
LEU-COMP-THERM-033-009 1.0035 1.003510 0.0146 1.0000 0.0040
LEU-COMP-THERM-033-010 1.0011 1.001080 0.0142 1.0000 0.0039
LEU-COMP-THERM-033-011 1.0010 1.001040 0.0144 1.0000 0.0039
LEU-COMP-THERM-033-012 1.0012 1.001160 0.0143 1.0000 0.0039
LEU-COMP-THERM-033-013 1.0006 1.000590 0.0137 1.0000 0.0041
LEU-COMP-THERM-033-014 0.9932 0.993229 0.0110 1.0000 0.0051
LEU-COMP-THERM-033-015 0.9933 0.993306 0.0109 1.0000 0.0051
LEU-COMP-THERM-033-016 0.9930 0.992984 0.0114 1.0000 0.0051
LEU-COMP-THERM-033-017 1.0151 1.015100 0.0164 1.0000 0.0038
LEU-COMP-THERM-033-018 1.0152 1.015220 0.0163 1.0000 0.0038
LEU-COMP-THERM-033-019 1.0157 1.015650 0.0158 1.0000 0.0038
LEU-COMP-THERM-033-020 1.0154 1.015390 0.0166 1.0000 0.0038
LEU-COMP-THERM-033-021 1.0153 1.015320 0.0159 1.0000 0.0038
LEU-COMP-THERM-033-022 1.0146 1.014640 0.0163 1.0000 0.0038
LEU-COMP-THERM-033-023 1.0045 1.004470 0.0133 1.0000 0.0040
LEU-COMP-THERM-033-024 1.0042 1.004210 0.0139 1.0000 0.0040
LEU-COMP-THERM-033-025 1.0037 1.003680 0.0136 1.0000 0.0040
LEU-COMP-THERM-033-026 1.0061 1.006070 0.0140 1.0000 0.0039
LEU-COMP-THERM-033-027 1.0065 1.006490 0.0135 1.0000 0.0039
LEU-COMP-THERM-033-028 1.0068 1.006760 0.0134 1.0000 0.0039
LEU-COMP-THERM-033-029 1.0060 1.005970 0.0133 1.0000 0.0039
LEU-COMP-THERM-033-030 1.0039 1.003880 0.0138 1.0000 0.0039
LEU-COMP-THERM-033-031 1.0033 1.003270 0.0134 1.0000 0.0039
LEU-COMP-THERM-033-032 1.0030 1.002950 0.0134 1.0000 0.0039
LEU-COMP-THERM-033-033 1.0034 1.003430 0.0134 1.0000 0.0039
LEU-COMP-THERM-033-034 1.0032 1.003240 0.0133 1.0000 0.0039
LEU-COMP-THERM-033-035 1.0019 1.001860 0.0129 1.0000 0.0040
LEU-COMP-THERM-033-036 1.0018 1.001750 0.0126 1.0000 0.0040
LEU-COMP-THERM-033-037 1.0015 1.001500 0.0130 1.0000 0.0040
LEU-COMP-THERM-033-038 1.0011 1.001080 0.0133 1.0000 0.0040
LEU-COMP-THERM-033-039 1.0012 1.001160 0.0133 1.0000 0.0040
LEU-COMP-THERM-033-040 1.0006 1.000620 0.0133 1.0000 0.0040
LEU-COMP-THERM-033-041 1.0011 1.001050 0.0120 1.0000 0.0041
LEU-COMP-THERM-033-042 0.9998 0.999802 0.0122 1.0000 0.0041
LEU-COMP-THERM-033-043 0.9992 0.999179 0.0124 1.0000 0.0041
LEU-COMP-THERM-033-044 0.9934 0.993374 0.0099 1.0000 0.0050
LEU-COMP-THERM-033-045 0.9929 0.992945 0.0099 1.0000 0.0050
LEU-COMP-THERM-033-046 0.9922 0.992237 0.0100 1.0000 0.0050
LEU-COMP-THERM-033-047 1.0195 1.019460 0.0145 1.0000 0.0042
LEU-COMP-THERM-033-048 1.0182 1.018220 0.0152 1.0000 0.0042
LEU-COMP-THERM-033-049 1.0185 1.018480 0.0153 1.0000 0.0042
LEU-COMP-THERM-033-050 1.0182 1.018170 0.0150 1.0000 0.0041
LEU-COMP-THERM-033-051 1.0190 1.019000 0.0157 1.0000 0.0041
LEU-COMP-THERM-033-052 1.0147 1.014690 0.0151 1.0000 0.0041
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# 5.3 (continued) ICSBEP X F~— 7 fig#frit £ (LEU/IEU/HEU-COMP %)

keft fsd (Io) | Benchmark | Benchmark .
CaseID CE (Cal) (%) keff (Exp.) | uncertainty Title
IEU-COMP-FA ST-002-001 1.0036 0.972441 0.0037 0.9690 0.0050 K-INFINITY MEASUREMENTS WITH ENRICHED URANIUM
IEU-COMP-INTER-001-002 1.0011 0.981067 0.0054 0.9800 0.0030 MIXED WITH THORIUM AND POLYETHYLENE (KBR-18, KBR-
IEU-COMP-INTER-001-003 1.0090 1.023150 | 0.0087 1.0140 0.0060 19, KBR-20, AND KBR-21 ASSEMBLIES)
IEU-COMP-THERM-005-004 0.9735 0.938437 0.0121 0.9640 0.0120
HEU-COMP-THERM-010-001 0.9997 0.999742 0.0205 1.0000 0.0050 EBOR FUEL PINS IN WATER, BORATED WATER, OR URANYL
HEU-COMP-THERM-010-005 0.9977 0.997725 0.0208 1.0000 0.0050 NITRATE
HEU-COMP-THERM-010-007 0.9989 0.998935 0.0208 1.0000 0.0050
HEU-COMP-THERM-010-010 0.9989 0.998853 0.0210 1.0000 0.0050
EXPERIMENTS WITH FOUR CLUSTERS OF SQUARE-PITCHED
HEU-COMP-THERM-011-001 0.9890 0.987804 | 0.0181 0.9988 0.0042 21x21 LATTICES OF HIGHLY ENRICHED (~80% U235)
STAINLESS-STEEL-CLAD FUEL RODS
EXPERIMENTS WITH NINE CLUSTERS OF SQUARE-PITCHED
HEU-COMP-THERM-014-001 0.9978 0.996449 | 0.0185 0.9986 0.0048 10x10 LATTICES OF HIGHLY ENRICHED (~80% U235)
STAINLESS-STEELCLAD FUEL RODS
HEU-COMP-THERM-016-001 0.9994 0.999384 | 0.0424 1.0000 0.0110 IGR REACTOR — URANIUM-GRA PHITE BLOCKS REFLECTED
HEU-COMP-THERM-016-002 0.9978 0.997841 0.0201 1.0000 0.0110 BY GRAPHITE
HEU-COMP-THERM-016-003 0.9945 0.994540 | 0.0195 1.0000 0.0110
HEU-COMP-THERM-016-004 1.0021 1.002140 | 0.0195 1.0000 0.0110
HEU-COMP-THERM-016-005 1.0011 1.001130 | 0.0187 1.0000 0.0110
HEU-COMP-THERM-016-006 1.0018 1.001790 | 0.0194 1.0000 0.0110
HEU-COMP-THERM-017-001 1.0046 1.005120 | 0.0209 1.0000 0.0069 RB REACTOR: LATTICES OF 80%-ENRICHED URANIUM
HEU-COMP-THERM-017-002 0.9934 0.992490 | 0.0207 1.0000 0.0069 ELEMENTS IN HEAVY WATER
HEU-COMP-THERM-017-003 1.0007 1.000640 | 0.0201 1.0000 0.0069
HEU-COMP-THERM-017-004 1.0039 1.003380 | 0.0193 1.0000 0.0069
HEU-COMP-THERM-017-005 1.0062 1.006340 | 0.0192 1.0000 0.0069
HEU-COMP-THERM-017-006 1.0028 1.002140 | 0.0202 1.0000 0.0069
HEU-COMP-THERM-017-007 0.9982 0.997458 0.0201 1.0000 0.0069
HEU-COMP-THERM-017-008 1.0105 1.010500 | 0.0190 1.0000 0.0069
HEU-COMP-THERM-017-009 1.0035 1.003720 | 0.0206 1.0000 0.0069
HEU-COMP-INTER-005-001 0.9733 1.004430 | 0.0049 1.0320 0.0040 K-INFINITY EXPERIMENTS IN INTERMEDIATE NEUTRON
HEU-COMP-INTER-005-002 1.0453 1.097520 | 0.0044 1.0500 0.0080 SPECTRA FOR VARIOUS STRUCTURAL MATERIALS
HEU-COMP-INTER-005-003 1.0995 1.132470 | 0.0040 1.0300 0.0060
HEU-COMP-INTER-005-004 1.1084 1.179360 | 0.0041 1.0640 0.0180
HEU-COMP-INTER-005-005 0.9972 0.994161 0.0049 0.9970 0.0130
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# 5.4 ICSBEP < F~—7 gt & (HEU/JTEU/LEU-MET f45%)

keff fsd (1s) | Benchmark | Benchmark .
Case ID CE (Cal)) %) | keff(Exp.) | uncertainty Title
HEU-MET-FAST-001-001 09979 | 0997882 | 0.0127 1.0000 0.0010 |BARE, HIGHLY ENRICHED URANIUM SPHERE (GODIVA)
HEU-MET-FAST-003-001 0.9907 | 0.990650 | 0.0132 1.0000 0.0050 |REFLECTED ORALLOY SPHERICAL ASSEM BLIES
HEU-MET-FAST-003-002 0.9894 | 0.989417 | 0.0134 1.0000 0.0050
HEU-MET-FAST-003-003 0.9940 | 0.993980 | 0.0134 1.0000 0.0050
HEU-MET-FAST-003-004 0.9925 | 0.992498 | 0.0139 1.0000 0.0050
HEU-MET-FAST-003-005 0.9970 | 0.997019 | 0.0143 1.0000 0.0050
HEU-MET-FAST-003-006 0.9973 | 0.997292 | 0.0145 1.0000 0.0050
HEU-MET-FAST-003-007 0.9982 | 0.998204 | 0.0143 1.0000 0.0050
HEU-MET-FAST-003-008 0.9980 | 0.998012 | 0.0135 1.0000 0.0050
HEU-MET-FAST-003-009 0.9979 | 0.997934 | 0.0138 1.0000 0.0050
HEU-MET-FAST-003-010 1.0018 | 1.001750 [ 0.0135 1.0000 0.0050
HEU-MET-FAST-003-011 1.0071 | 1.007140 | 0.0142 1.0000 0.0050
HEU-MET-FAST-003-012 1.0018 | 1.001830 [ 0.0138 1.0000 0.0050
HEU-MET-FAST-004-001 1.0011 | 0.999642 [ 0.0172 0.9985 0.0011 |WATER-REFLECTED, HIGHLY ENRICHED URANIUM SPHERE
HEU-MET-FAST-005-001 0.9925 | 0992539 | 0.0142 1.0000 0.0036  |BERYLLIUM- AND MOLYBDENUM-REFLECTED CYLINDERS
HEU-MET-FAST-005-002 0.9949 | 0.995594 | 0.0142 1.0007 0.0036  [OF HIGHLY ENRICHED URANIUM
HEU-MET-FAST-005-003 0.9985 | 0.998136 | 0.0148 0.9996 0.0036
HEU-MET-FAST-005-004 0.9929 | 0.991766 | 0.0158 0.9989 0.0036
HEU-MET-FAST-005-005 0.9988 | 0.996823 | 0.0150 0.9980 0.0036
HEU-MET-FAST-005-006 0.9968 | 0.995518 | 0.0146 0.9987 0.0036
HEU-MET-FAST-007-001 0.9939 | 0.991038 | 0.0137 0.9971 0.0001 |URANIUM METAL SLABS MODERATED WITH
HEU-MET-FAST-007-002 0.9979 | 0.996501 | 0.0143 0.9986 0.0001  [POLYETHYLENE, PLEXIGLAS, AND TEFLON
HEU-MET-FAST-007-003 0.9973 | 0.998469 | 0.0142 1.0012 0.0001
HEU-MET-FAST-007-004 0.9994 | 0.996412 | 0.0145 0.9970 0.0001
HEU-MET-FAST-007-005 0.9989 | 0.998879 | 0.0150 1.0000 0.0001
HEU-MET-FAST-007-006 1.0016 | 1.004450 | 0.0148 1.0028 0.0001
HEU-MET-FAST-007-007 1.0008 | 1.000440 [ 0.0154 0.9996 0.0001
HEU-MET-FAST-007-008 0.9990 | 0.998171 | 0.0149 0.9992 0.0001
HEU-MET-FAST-007-009 1.0008 | 1.002490 [ 0.0152 1.0017 0.0008
HEU-MET-FAST-007-010 0.9997 | 0.999690 | 0.0165 1.0000 0.0001
HEU-MET-FAST-018-001 [ 09979 | 0.997927 [ 0.0128 | 1.0000 0.0016  [BARE SPHERICAL ASSEMBLY OF 235U(90%)
HEU-MET-FAST-019-001 [ 1.0018 | 1.001840 [ 0.0135 | 1.0000 0.0030  [GRAPHITE-REFLECTED SPHERICAL ASSEMBLY OF 235U(90%)
HEU-MET-FAST-020-001 0.9980 | 0.997983 | 0.0142 1.0000 0.0030 |POLYETHYLENE-REFLECTED SPHERICAL ASSEMBLY OF
235U(90%)
HEU-MET-FAST-021-001 [ 09938 | 0993779 | 0.0136 | 1.0000 0.0026  [STEEL-REFLECTED SPHERICAL ASSEMBLY OF 235U(90%)
DURALUMIN-REFLECTED SPHERICAL ASSEMBLY OF
HEU-MET-FAST-022-001 0.9945 | 0.994505 | 0.0135 1.0000 0.0021
235U(90%)
HEU-MET-FAST-025-001 0.9977 | 0.996449 | 0.0148 0.9987 0.0014 |FIVE VANADIUM-REFLECTED HEU CYLINDERS
HEU-MET-FAST-025-002 0.9993 | 0.998298 [ 0.0151 0.9990 0.0016
HEU-MET-FAST-025-003 1.0018 | 1.000850 [ 0.0147 0.9991 0.0016
HEU-MET-FAST-025-004 1.0024 | 1.001880 | 0.0151 0.9995 0.0016
HEU-MET-FAST-025-005 1.0032 | 1.002260 [ 0.0150 0.9991 0.0016
0, .
HEU-MET-FAST-027-001 1.0019 | 1.001930 | 0.0138 1.0000 0.0025  |SPHERICAL ASSEMBLY OF 235U(90%) WITH A 3.25-CM LEAD
REFLECTOR
URANIUM-235 SPHERE REFLECTED BY NORM AL URANIUM
HEU-MET-FAST-028-001 | 0.9986 | 0.998601 | 0.0144 | 1.0000 0.0030 |U SING FLATTOP
SPHERICAL ASSEMBLY OF 235U(90%) WITH 4.7-CM DEPLETED-
HEU-MET-FAST-029-001 | 1.0010 | 1.000990 | 0.0134 | 1.0000 0.0020 |URANIUM REFLECTOR
HETEROGENEOUS CYLINDER OF HIGHLY ENRICHED
HEU-MET-FAST-030-001 0.9998 | 0.999773 | 0.0156 1.0000 0.0009 [URANIUM WITH BERYLLIUM MODERATOR AND DEPLETED-
URANIUM REFLECTOR
SPHERICAL ASSEMBLY OF 235U(90%) WITH CENTRAL AREA
HEU-MET-FAST-031-001 1.0026 | 1.002580 | 0.0179 1.0000 0.0059  |OF POLYETHYLENE AND 17.45-CM POLYETHYLENE
REFLECTOR

(continued on the next page)
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# 5.4 (continued) ICSBEP <X F ~— 7 gt & (HEU/IEU/LEU-MET {£%)

keff fsd (1s) | Benchmark | Benchmark .
CaseID CE (Cal)) %) | keff(Exp.) | uncertainty Title
HEU-MET-FAST-032-001 0.9989 | 0.998949 [ 0.0135 1.0000 0.0016  |235U(94%) SPHERES SURROUNDED BY NATURAL-URANIUM
HEU-MET-FAST-032-002 1.0000 | 0.999959 | 0.0140 1.0000 0.0027  |REFLECTORS
HEU-MET-FAST-032-003 0.9959 | 0.995929 | 0.0130 1.0000 0.0017
HEU-M ET-FAST-032-004 0.9979 | 0.997851 | 0.0131 1.0000 0.0017
THREE HETEROGENEOUS CYLINDERS OF HIGHLY ENRICHED
HEU-MET-FAST-034-001 0.9991 | 0.998149 | 0.0179 0.9990 0.0012  [URANIUM WITH POLYETHYLENE AND TITANIUM,
ALUMINIUM, OR STEEL
TWO HETEROGENEOUS CYLINDERS OF HIGHLY ENRICHED
HEU-MET-FAST-038-001 1.0006 | 1.000450 | 0.0155 0.9999 0.0007 [URANIUM WITH BERYLLIUM AND BERYLLIUM OXIDE
MODERATORS AND DEPLETED-URANIUM REFLECTOR
TWO HETEROGENEOUS CYLINDERS OF HIGHLY ENRICHED
HEU-MET-FAST-038-002 1.0002 | 1.000140 | 0.0152 0.9999 0.0009 [URANIUM WITH BERYLLIUM AND BERYLLIUM OXIDE
MODERATORS AND DEPLETED-URANIUM REFLECTOR
HEU-MET-FAST-040-001 1.0025 | 1.001630 | 0.0156 0.9991 0.0011  [HETEROGENEOUS VANADIUM-DILUTED HEU CYLINDER
HEU-MET-FAST-041-001 1.0020 | 1.003300 | 0.0141 1.0013 0.0030  [235U(94%) SPHERES SURROUNDED BY BERYLLIUM OR
HEU-MET-FAST-041-002 1.0005 | 1.002690 | 0.0160 1.0022 0.0043  [GRAPHITE REFLECTORS
HEU-MET-FAST-041-003 0.9960 | 0.996615 | 0.0141 1.0006 0.0029
HEU-MET-FAST-041-004 1.0001 | 1.000670 | 0.0137 1.0006 0.0025
HEU-MET-FAST-041-005 0.9954 | 0.996030 | 0.0138 1.0006 0.0031
HEU-MET-FAST-041-006 0.9968 | 0.997372 | 0.0147 1.0006 0.0045
ZPR-3 ASSEMBLY 23: A CYLINDRICAL ASSEMBLY OF U METAL
HEU-MET-FAST-055-001 0.9992 | 0.994747 | 0.0135 0.9955 0.0028  [(93% 235U) AND ALUMINUM REFLECTED BY DEPLETED-
URANIUM
HIGHLY ENRICHED URANIUM METAL SPHERES WITH
HEU-MET-FAST-058-001 1.0022 | 1.0021 01 1. 002
U ST-058-00 00! 002160 | 0.0168 0000 0.0026 | e T TUM REFLECTORS
HEU-MET-FAST-058-002 1.0020 | 1.001950 | 0.0151 1.0000 0.0035
HEU-MET-FAST-058-003 0.9993 | 0.999311 | 0.0146 1.0000 0.0027
HEU-MET-FAST-058-004 0.9988 | 0.998757 | 0.0139 1.0000 0.0021
HEU-MET-FAST-058-005 0.9977 | 0.997686 | 0.0137 1.0000 0.0033
ZPR-9 ASSEMBLY 4: A CYLINDRICAL ASSEMBLY OF U METAL
HEU-MET-FAST-060-001 | 1.0129 | 1.008720 | 0.0108 0.9959 0.0023 (93% 235U) AND TUNGSTEN WITH ALUMINUM REFLECTORS
ZPPR-21 PHASE F: A CYLINDRICAL ASSEMBLY OF U METAL
HEU-MET-FAST-061-001 | 0.9971 | 0.996913 | 0.0146 0.9998 0.0025  [Lr e TED BY GRAPHITE
HEU-MET-FAST-066-001 0.9977 | 1.000690 | 0.0152 1.0030 0.0033 |METAL SPHERICAL SHELLS OF HIGHLY ENRICHED URANIUM
HEU-M ET-FAST-066-002 0.9961 | 0.998393 | 0.0141 1.0023 0.0029 |[MODERATED AND REFLECTED BY BERYLLIUM
HEU-MET-FAST-066-003 0.9987 | 1.001000 | 0.0146 1.0023 0.0026
HEU-MET-FAST-066-004 09988 | 1.003100 | 0.0162 1.0043 0.0043
HEU-MET-FAST-066-005 0.9981 | 1.001070 | 0.0156 1.0030 0.0033
HEU-MET-FAST-066-006 0.9974 | 1.000210 | 0.0144 1.0028 0.0030
HEU-MET-FAST-066-007 0.9979 | 1.002660 | 0.0151 1.0048 0.0039
HEU-MET-FAST-066-008 0.9984 | 1.002260 | 0.0168 1.0039 0.0040
HEU-MET-FAST-066-009 0.9975 | 1.000160 | 0.0155 1.0027 0.0036
HIGHLY ENRICHED URANIUM, THORIUM, AND
HEU-MET-FAST-068-001 | 0.9910 | 0.991077 | 0.0111 1.0001 0.0041 |1> OLYETHYLENE ASSEMBLIES (KBR.22 AND KBR-23)
HEU-MET-FAST-079-001 0.9989 | 0.998487 | 0.0145 0.9996 0.0015 |FIVE TITANIUM-REFLECTED HEU CYLINDERS
HEU-MET-FAST-079-002 0.9985 | 0.998094 | 0.0146 0.9996 0.0014
HEU-MET-FAST-079-003 1.0006 | 1.000210 | 0.0147 0.9996 0.0015
HEU-MET-FAST-079-004 1.0010 | 1.000610 | 0.0143 0.9996 0.0014
HEU-MET-FAST-079-005 1.0010 | 1.000640 | 0.0148 0.9996 0.0015
CRITICAL EXPERIMENTS WITH HETEROGENEOUS
HEU-MET-INTER-005-004 1.0075 | 1.009120 | 0.0212 1.0016 0.0030  |COMPOSITIONS OF HIGHLY ENRICHED URANIUM, SILICON
DIOXIDE, AND POLYETHYLENE
CRITICAL EXPERIMENTS WITH HETEROGENEOUS
HEU-MET-INTER-005-005 1.0014 | 1.001940 | 0.0165 1.0005 0.0040  |[COMPOSITIONS OF HIGHLY ENRICHED URANIUM, SILICON
DIOXIDE, AND POLYETHYLENE
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# 5.4 (continued) ICSBEP <X F ~— 7 gt & (HEU/IEU/LEU-MET {£%)

keff fsd (Is) | Benchmark | Benchmark .
CaseID CE (Cal.) (%) keff (Exp.) | uncertainty Title
HEU-MET-INTER-006-001 0.9954 | 0993097 | 0.0165 0.9977 0.0008  |ZEUS: INTERMEDIATE-SPECTRUM CRITICAL ASSEM BLIES
HEU-M ET-INTER-006-002 0.9946 | 0.994706 | 0.0163 1.0001 0.0008  |WITH A GRAPHITE - HEU CORE SURROUNDED BY A COPPER
HEU-M ET-INTER-006-003 0.9938 | 0.995290 | 0.0159 1.0015 0.0009  |REFLECTOR
HEU-MET-INTER-006-004 0.9977 | 0999287 | 0.0155 1.0016 0.0008
HEU-MET-INTER-007-011 1.0009 | 0.999100 | 0.0180 0.9982 0.0001  |URANIUM METAL SLABS MODERATED WITH
HEU-MET-INTER-007-012 0.9991 | 0.994247 | 0.0177 0.9951 0.0001  |POLYETHYLENE, PLEXIGLAS, AND TEFLON
HEU-MET-INTER-007-014 1.0003 | 0.998596 | 0.0177 0.9983 0.0001
HIGHLY ENRICHED URANIUM, THORIUM, AND
HEU-MET-INTER-008-002 | 1.0085 | 1.009300 | 0.0121 1.0008 0.0036 |P OLYETHYLENE ASSEMBLIES (KBR.22 AND KBR.23)
CRITICAL EXPERIMENTS WITH HETEROGENEOUS
HEU-MET-THERM-005-003 1.0145 | 1.015730 | 0.0210 1.0012 0.0029  |COMPOSITIONS OF HIGHLY ENRICHED URANIUM, SILICON
DIOXIDE, AND POLYETHYLENE
HEU-MET-THERM-007-003 0.9925 | 0.992492 | 0.0181 1.0000 0.0081  |SPERT III STAINLESS-STEEL-CLAD PLATE-TYPE FUEL IN
HEU-MET-THERM-007-011 0.9927 | 0.992654 | 0.0180 1.0000 0.0081 WATER
HETEROGENEOUS CYLINDER OF HIGHLY ENRICHED
HEU-MET-MIXED-001-001 1.0023 | 1.001810 | 0.0196 0.9995 0.0013  |URANIUM, POLYETHYLENE, AND TITANIUM WITH
POLYETHYLENE REFLECTOR
SPHERICAL ASSEMBLY OF 235U(90%) WITH CENTRAL AREA
HEU-MET-MIXED-003-001 1.0063 | 1.006320 | 0.0178 1.0000 0.0038  |OF POLYETHYLENE AND 15.85-CM POLYETHYLENE
REFLECTOR
HEU-MET-MIEXED-005-001 1.0054 | 1.006060 | 0.0238 1.0007 0.0027  |CRITICAL EXPERIMENTS WITH HETEROGENEOUS
HEU-MET-MIEXED-005-002 1.0163 | 1.016650 | 0.0231 1.0003 0.0028 |COMPOSITIONS OF HIGHLY ENRICHED URANIUM, SILICON
HEU-MET-MIXED-009-013 1.0004 | 1.001280 | 0.0177 1.0009 0.0001  |URANIUM METAL SLABS MODERATED WITH
HEU-MET-MIXED-009-015 0.9996 | 0.997368 | 0.0175 0.9978 0.0001 POLYETHYLENE, PLEXIGLAS, AND TEFLON
HEU-MET-MIXED-009-016 0.9995 | 0.998283 | 0.0179 0.9988 0.0001
HEU-MET-MIXED-009-017 0.9996 | 0.996814 | 0.0193 0.9972 0.0001
HEU-MET-MIXED-009-018 1.0002 | 0.999268 | 0.0190 0.9991 0.0001
HETEROGENEOUS CYLINDER OF HIGHLY ENRICHED
HEU-MET-MIXED-015-001 0.9973 | 0.996909 | 0.0208 0.9996 0.0008 |URANIUM, POLYETHYLENE, AND TITANIUM WITH
POLYETHYLENE REFLECTOR
HEU-MET-MIXED-016-001 1.0018 | 1.001310 | 0.0207 0.9995 0.0008 |TWO HETEROGENEOUS CYLINDERS OF HIGHLY ENRICHED
HEU-MET-MIXED-016-002 1.0030 | 1.002450 [ 0.0210 0.9995 0.0007 |URANIUM, POLYETHYLENE, AND VANADIUM WITH
IEU-MET-FAST-003-001 | 0.9952 | 0.995188 [ 0.0135 1.0000 0.0019  [BARE SPHERICAL ASSEMBLY OF 235U(36%)
IEU-MET-FAST-004-001 | 0.9988 | 0.998839 [ 0.0131 1.0000 00032 [GRAPHITE-REFLECTED SPHERICAL ASSEMBLY OF 235U(36%)
IEU-MET-FAST-005-001 | 0.9948 | 0.994750 [ 0.0133 1.0000 0.0023  [STEEL-REFLECTED SPHERICAL ASSEMBLY OF 235U(36%)
IEU-MET-FAST-006-001 0.9910 | 0.991010 | 0.0138 1.0000 00025  |PURALUMIN-REFLECTED SPHERICAL ASSEMBLY OF
235U(36%)
BIG TEN: A LARGE, MIXED-URANIUM-METAL CYLINDRICAL
IEU-MET-FAST-007-001 0.9937 | 0.998145 | 0.0110 1.0045 0.0007 |CORE WITH 10% AVERAGE 235U ENRICHMENT, SURROUNDED
BY A THICK 238U REFLECTOR
DEPLETED-URANIUM-REFLECTED SPHERICAL ASSEMBLY OF
IEU-M ET-FAST-008-001 0.9976 | 0.997577 | 0.0126 1.0000 0.0018 U U CTEDS ¢ S °
235U(36%)
SPHERICAL ASSEMBLY OF 235U(36%) WITH A 5.75-CM
IEU-MET-FAST-009-001 | 1.0050 | 1.004950 | 0.0167 1.0000 0.0053 |p OLYETHYLENE REFLECTOR
THE U9 BENCHMARK ASSEMBLY: A CYLINDRICAL ASSEMBLY
IEU-MET-FAST-010-001 0.9957 | 0.991109 | 0.0099 0.9954 0.0024  |OF U METAL (9% 235U) WITH A THICK DEPLETED-URANIUM
REFLECTOR
ZPR-3 ASSEMBLY 41: A CYLINDRICAL ASSEMBLY OF U METAL
IEU-MET-FAST-012-001 0.9971 | 0997786 | 0.0109 1.0007 0.0027  |(16% 235U), ALUMINUM, AND STEEL, REFLECTED BY
DEPLETED-URANIUM
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# 5.4 (continued) ICSBEP <X F ~— 7 gt & (HEU/IEU/LEU-MET {£%)

keff fsd (1s Benchmark Benchmark 5
CaseID CE (Cal)) (02.) ) keff (Exp.) | uncertainty Title

IEU-MET-FAST-014-001 1.0012 | 0.997000 | 0.0103 0.9958 0.0022  |ZPR-9 ASSEMBLIES 2 AND 3: CYLINDRICAL ASSEMBLIES OF U

IEU-M ET-FAST-014-002 1.0041 | 0.996770 | 0.0092 0.9927 0.0022  |METAL AND TUNGSTEN WITH ALUMINUM REFLECTORS
LEU-MET-THERM-001-001 1.0003 | 0999292 | 0.0131 0.9990 0.0057 |[RBREACTOR: NATURAL-URANIUM RODS IN HEAVY WATER
LEU-MET-THERM-002-001 1.0087 | 1.008680 | 0.0171 1.0000 0.0141  |RBREACTOR: LATTICES OF 2%-ENRICHED URANIUM
LEU-MET-THERM-002-002 1.0033 | 1.003250 [ 0.0176 1.0000 0.0141  |ELEMENTS IN HEAVY WATER
LEU-MET-THERM-002-003 1.0093 | 1.009250 | 0.0175 1.0000 0.0141
LEU-MET-THERM-002-004 | 0.9976 | 0.997559 | 0.0173 1.0000 0.0141
LEU-MET-THERM-002-005 1.0116 | 1.011560 [ 0.0165 1.0000 0.0141
LEU-MET-THERM-002-006 | 0.9926 | 0992616 [ 0.0162 1.0000 0.0146
LEU-MET-THERM-002-007 1.0030 | 1.003020 | 0.0167 1.0000 0.0141
LEU-MET-THERM-002-008 0.9974 | 0997355 | 0.0170 1.0000 0.0141
LEU-MET-THERM-002-009 1.0002 | 1.000200 [ 0.0173 1.0000 0.0141
LEU-MET-THERM-002-010 1.0006 | 1.000600 [ 0.0166 1.0000 0.0141
LEU-MET-THERM-002-011 0.9979 | 0.997940 | 0.0163 1.0000 0.0141
LEU-MET-THERM-002-012 1.0054 | 1.005390 [ 0.0160 1.0000 0.0141
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# 5.5 ICSBEP X F~—7 fgfrfE % (LEU/HEU-SOL {£5%)

keff fsd (16) | Benchmark | Benchmark .
CaseID CE (Cal.) ©%) | kett®yp) | uncertainty Title
LEU-SOL-THERM-001-001 1.0142 1.013330 0.0166 0.9991 0.0029 UNREFLECTED UO2F2+H20 CYLINDRICAL ASSEMBLY
SHEBA-II
LEU-SOL-THERM-002-001 0.9966 1.000360 | 0.0127 1.0038 0.0040 174-LITER SPHERES OF LOW ENRICHED (4.9%) URANIUM
LEU-SOL-THERM-002-002 0.9944 0.996756 0.0128 1.0024 0.0037 OXYFLUORIDE SOLUTIONS
LEU-SOL-THERM-002-003 0.9990 1.001400 | 0.0139 1.0024 0.0044
LEU-SOL-THERM-003-001 0.9949 0.994646 0.0138 0.9997 0.0039 FULL AND TRUNCATED BARE SPHERES OF 10% ENRICHED
LEU-SOL-THERM-003-002 0.9942 0.993504 0.0135 0.9993 0.0042 URANYL NITRATE WATER SOLUTIONS
LEU-SOL-THERM-003-003 0.9983 0.997845 | 0.0131 0.9995 0.0042
LEU-SOL-THERM-003-004 0.9922 0.991697 0.0134 0.9995 0.0042
LEU-SOL-THERM-003-005 0.9959 0.995592 | 0.0108 0.9997 0.0048
LEU-SOL-THERM-003-006 0.9961 0.996011 0.0104 0.9999 0.0049
LEU-SOL-THERM-003-007 0.9949 0.994352 | 0.0101 0.9994 0.0049
LEU-SOL-THERM-003-008 0.9983 0.997637 0.0082 0.9993 0.0052
LEU-SOL-THERM-003-009 0.9954 [ 0.995051 0.0083 0.9996 0.0052
LEU-SOL-THERM-004-001 0.9982 0.997593 | 0.0157 0.9994 0.0008 STACY: WATER-REFLECTED 10%-ENRICHED URANYL
LEU-SOL-THERM-004-002 0.9987 0.998649 0.0152 0.9999 0.0009 NITRATE SOLUTION IN A 60-CM-DIAMETER CYLINDRICAL
LEU-SOL-THERM-004-003 0.9965 0.996357 | 0.0145 0.9999 0.0009 TANK
LEU-SOL-THERM-004-004 0.9988 0.998720 0.0139 0.9999 0.0010
LEU-SOL-THERM-004-005 0.9987 0.998617 | 0.0137 0.9999 0.0010
LEU-SOL-THERM-004-006 0.9984 0.997789 0.0127 0.9994 0.0011
LEU-SOL-THERM-004-007 0.9983 0.997877 | 0.0127 0.9996 0.0011
LEU-SOL-THERM-005-001 0.9941 0.994144 0.0112 1.0000 0.0042 BORON CARBIDE ABSORBER RODS IN URANIUM (5.64%
LEU-SOL-THERM-005-002 0.9948 0.994769 0.0117 1.0000 0.0051 235U) NITRATE SOLUTION
LEU-SOL-THERM-005-003 0.9949 0.994925 | 0.0109 1.0000 0.0064
LEU-SOL-THERM-006-001 0.9975 0.997461 0.0174 1.0000 0.0037 BORON CARBIDE ABSORBER RODS IN URANIUM (10% 235U)
LEU-SOL-THERM-006-002 1.0038 1.003750 0.0175 1.0000 0.0038 NITRATE SOLUTION
LEU-SOL-THERM-006-003 0.9977 0.997717 0.0177 1.0000 0.0041
LEU-SOL-THERM-006-004 0.9989 0.998942 0.0175 1.0000 0.0041
LEU-SOL-THERM-006-005 1.0012 1.001230 0.0164 1.0000 0.0047
LEU-SOL-THERM-007-001 0.9965 0.992598 0.0142 0.9961 0.0009 STACY: UNREFLECTED 10%-ENRICHED URANYL NITRATE
LEU-SOL-THERM-007-002 0.9973 0.994577 0.0139 0.9973 0.0009 SOLUTION IN A 60-CM-DIAMETER CYLINDRICAL TANK
LEU-SOL-THERM-007-003 0.9949 0.993393 0.0126 0.9985 0.0010
LEU-SOL-THERM-007-004 0.9969 0.995733 0.0126 0.9988 0.0011
LEU-SOL-THERM-007-005 0.9961 0.994411 0.0125 0.9983 0.0011
LEU-SOL-THERM-008-001 0.9977 0.997918 0.0116 1.0002 0.0015 STACY: 60-CM-DIAMETER CYLINDERS OF 10%-ENRICHED
LEU-SOL-THERM-008-002 0.9991 0.998963 0.0124 0.9999 0.0014 URANYL NITRATE SOLUTIONS REFLECTED WITH CONCRETE
LEU-SOL-THERM-008-003 0.9998 0.999749 0.0128 0.9999 0.0014
LEU-SOL-THERM-008-004 0.9999 0.999850 0.0131 0.9999 0.0014
LEU-SOL-THERM-009-001 0.9974 0.997199 0.0126 0.9998 0.0014 STACY: 60-CM-DIAMETER CYLINDERS OF 10%-ENRICHED
LEU-SOL-THERM-009-002 0.9979 0.997842 0.0127 0.9999 0.0014 URANYL NITRATE SOLUTIONS REFLECTED WITH BORATED
LEU-SOL-THERM-009-003 0.9983 0.998171 0.0127 0.9999 0.0014 CONCRETE
LEU-SOL-THERM-010-001 0.9977 0.997571 0.0124 0.9999 0.0015 STACY: 60-CM-DIAMETER CYLINDERS OF 10%-ENRICHED
LEU-SOL-THERM-010-002 0.9981 0.998001 0.0132 0.9999 0.0014 URANYL NITRATE SOLUTIONS REFLECTED WITH
LEU-SOL-THERM-010-003 0.9980 0.997971 0.0133 1.0000 0.0014 POLYETHYLENE
LEU-SOL-THERM-010-004 0.9982 0.998335 0.0139 1.0001 0.0014
LEU-SOL-THERM-016-001 1.0038 1.003400 0.0181 0.9996 0.0013 STACY: 28-CM-THICK SLABS OF 10%-ENRICHED URANYL
LEU-SOL-THERM-016-002 1.0039 1.003840 0.0172 0.9999 0.0013 NITRATE SOLUTIONS, W ATER-REFLECTED
LEU-SOL-THERM-016-003 1.0037 1.003140 0.0171 0.9994 0.0014
LEU-SOL-THERM-016-004 1.0030 1.002580 0.0165 0.9996 0.0014
LEU-SOL-THERM-016-005 1.0024 1.001920 0.0161 0.9995 0.0014
LEU-SOL-THERM-016-006 1.0011 1.000300 0.0160 0.9992 0.0015
LEU-SOL-THERM-016-007 1.0020 1.001410 0.0158 0.9994 0.0015
LEU-SOL-THERM-017-001 1.0032 1.001270 0.0163 0.9981 0.0013 STACY: 28-CM-THICK SLABS OF 10%-ENRICHED URANYL
LEU-SOL-THERM-017-002 1.0025 1.001060 0.0163 0.9986 0.0013 NITRATE SOLUTIONS, UNREFLECTED
LEU-SOL-THERM-017-003 1.0008 0.999688 0.0158 0.9989 0.0014
LEU-SOL-THERM-017-004 1.0013 1.000470 0.0153 0.9992 0.0014
LEU-SOL-THERM-017-005 1.0011 0.999822 0.0147 0.9987 0.0015
LEU-SOL-THERM-017-006 0.9998 0.999377 0.0143 0.9996 0.0015
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# 5.5 (continued) ICSBEP X F~ — 7 gt £ (LEU/HEU-SOL {A£5%)

keff fsd (16) | Benchmark | Benchmark .
Case ID CE (Cal) ©) | keff(Bp) | uncertainty Title

LEU-SOL THERM-018-001 | 1.0009 | 1.000060 | 0.0150 | 0.9992 0.0010 _|STACY: 28-CM-THICK SLABS OF 10% ENRICHED URANYL

LEU-SOL.THERM-018002 | 1.0006 | 1000230 | 0.0137 | 0.99% 0.0010 __|NITRATE SOLUTIONS REFLECTED WITH CONCRETE

LEU-SOL THERM-018-003 | 1.0009 | 1000510 | 0.0146 | 0.9996 0.0010

LEU-SOL.THERM-018004 | 1.0005 | 1000220 | 0.0143 | 09997 0.0010

LEU-SOL THERM-018-005__ | 1.0010 | 1000150 | 0.0148 | 0.9992 0.0010

LEU-SOL.THERM-018-006 | 1.0002 | 0.999798 | 0.0150 | 0.999% 0.0010

LEU-SOL.THERM-019-001 | 1.0005 | 0999851 | 0.0143 | 09994 0.0009 _|STACY: 28-CM-THICK SLABS OF 10%-ENRICHED URANYL

LEU-SOL-THERM-019-002 1.0011 1.000830 0.0143 0.9997 0.0009 NITRATE SOLUTIONS REFLECTED WITH POLYETHYLENE

LEU-SOL.THERM-019-003 | 1.0017 | 1.001230 | 00153 | 0.9995 0.0009

LEU-SOL THERM-019-004 | 1.0016 | 1001500 | 0.0154 | 0.9999 0.0009

LEU-SOL.THERM-019-005 | 1.0018 | 1001350 | 0.0151 | 0999 0.0009

LEU-SOL-THERM-019-006 | 1.0016 | 1.001440 | 0.0152 | 0.9998 0.0009

LEU-SOL THERM-020-001 | 09984 | 0.997863 | 0.0144 | 09995 0.0010 _|STACY: 80-CM-DIAMETER CYLINDRICAL TANK OF 10%-

LEU-SOL.THERM-020-002__| 0.9979 | 0.997543 | 0.0133 | 0999 0.0010 _|ENRICHED URANYL NITRATE SOLUTIONS, WATER-

LEU-SOL THERM-020-003 | 0.9967 | 0.996445 | 0.0121 | 09997 0.0012__|REFLECTED

LEU-SOL.THERM-020-004 | 09977 | 0.997455 | 00110 | 0.9998 0.0012

LEU-SOL.THERM-021-001 | 09973 | 0.995632 | 00121 | 0.9983 0.0009 _|STACY: 80-CM-DIAMETER CYLINDRICAL TANK OF 10%-

LEU-SOL THERM-021-002_| 0.9978 | 0.996267 | 0.0120 | 0.9985 0.0010 _|ENRICHED URANYL NITRATE SOLUTIONS, UNREFLECTED

LEU-SOL.THERM-021-003 | 0.9963 | 0.995234 | 0.0108 | 0.9989 0.0011

LEU-SOL THERM-021-004 | 09977 | 0.996960 | 0.0105 | 0.9993 0.0012

HEU-SOL-THERM-001-001 0.9994 0.999810 0.0215 1.0004 0.0060 MINIMALLY REFLECTED CYLINDERS OF HIGHLY ENRICHED

HEU-SOL.THERM-001-002__| 0.9952 | 0.997316 | 0.0213 | _ L0021 0.0072__|SOLUTIONS OF URANYL NITRATE

HEU-SOL THERM-001-003__| 1.0031 | 1.003430 | 0.0216 | _ 1.0003 0.0035

HEU-SOL.THERM-001-004 | 0.9991 | 0.999892 | 0.0217 | _ L0008 0.0053

HEU-SOL.THERM-001-005__| 1.0006 | 1.000660 | 0.0191 | _ 1.0001 0.0049

HEU-SOL.THERM-001-006 | 1.0037 | 1.003360 | 0.0198 | L0002 0.0046

HEU-SOL-THERM-001-007 | 0.9985 | 0.999348 | 0.0222 | 10008 0.0040

HEU-SOL.THERM-001-008 | 0.9997 | 0.999512 | 0.0211 | 09998 0.0038

HEU-SOL-THERM-001-000 | 0.9952 | 0.995991 | 0.0214 | 10008 0.0054

HEU-SOL-THERM-001-010 | 0.9950 | 0.994263 | 0.019% | 09993 0.0054

HEU-SOL.THERM-004-003 | 0.9965 | 0.996475 | 0.0198 | _1.0000 0.0078 _|REFLECTED URANYL-FLUORIDE SOLUTIONS IN HEAVY

HEU-SOL-THERM-004-004 | 0.9981 | 0.998089 | 0.0206 | 10000 00091 |WATER

HEU-SOL.THERM-004-005 | 0.9957 | 0.995746 | 0.0215 | 10000 0.0104

HEU-SOL-THERM-004-006 | 0.9921 | 0.992050 | 0.0221 | 10000 0.0117

HEU-SOL-THERM-009-001 | 1.0043 | 1.003330 ] 00213 | 0999 0.0043 |WATER-REFLECTED 6 4-LITER SPHERES OF ENRICHED

HEU-SOL.THERM-009-002 | 1.0035 | 1.003500 | 0.0212 | 10000 0.0039 | URANIUM OXYFLUORIDE SOLUTIONS

HEU-SOL-THERM-009-003 | 1.0027 | 1.002720 | 00218 | 10000 0.0036

HEU-SOL.THERM-009-004 | 0.9988 | 0.997419 | 0.0216 | 09986 0.0035

HEU-SOL-THERM-010-001 | 1.0022 | 1.002200 | 0.0217 | 10000 0.0029 _|WATER-REFLECTED 9.7-LITER SPHERES OF ENRICHED

HEU-SOL.THERM-010-002 | 1.0034 | 1003430 | 0.0213 | 10000 0.0029 | URANIUM OXYFLUORIDE SOLUTIONS

HEU-SOL.THERM-010-003 | 1.0025 | 1.002520 | 0.021 | 10000 0.0029

HEU-SOL-THERM-010-004 | 10015 | 1000710 | 00214 | 09992 0.0029

HEU-SOL.THERM-011-001 | 1.0058 | 1005830 ] 00194 | 10000 0.0023 _|WATER-REFLECTED 17-LITER SPHERES OF ENRICHED

HEU-SOL.THERM-011-002__| 1.0025_| 1.002490 | 0.0206 | _ 10000 0.0023 __|URANIUM OXYFLUORIDE SOLUTIONS
WATER-REFLECTED 91-LITER SPHERE OF ENRICHED

HEU-SOL-THERM-012-001 | 1.0024 | 1.002260 | 00143 | 09999 00058 | ELUORIDE SoLUIHION

HEU-SOL.THERM-013-001 ]| 0.9978 | 0.998976 ] 00121 | 10012 0.0026 _ |UNREFLECTED 174-LITER SPHERES OF ENRICHED URANIUM

HEU-SOL.THERM-013-002__| 0.9975 | 0.998223 | 00121 | 10007 0.0036__|NITRATE SOLUTIONS

HEU-SOL.THERM-013-003 | 0.9938 | 0.994683 | 0.0120 | 10009 0.0036

HEU-SOL.THERM-013-004 | 0.9959 | 0.996173 | 00119 | 10003 0.0036

HEU-SOL.THERM-020-001 | 1.0040 | 1.000540 | 0.0211 | 09966 00116 |UNREFLECTED CYLINDERS OF URANYL-FLUORIDE

HEU-SOL.THERM-020-002__| 1.009% | 1005170 | 00226 | 09956 0.0093 __|SOLUTIONS IN HEAVY WATER

HEU-SOL.THERM-020-003 | 1.0179 | 1013530 | 00231 | 09957 0.0079

HEU-SOL.THERM-020-004 | 10155 | LOI0910 | 00235 | 09955 0.0078

HEU-SOL.THERM-020-005 | 10211 | 1016900 | 0.0235 | 09959 0.0077

(continued on the next page)
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# 5.5 (continued) ICSBEP X F~ — 7 gt £ (LEU/HEU-SOL {A£5%)

keff fsd (16) | Benchmark | Benchmark .
CaseID CE (Cal) ©%) | kefft(Exp) | uncertainty Title
HEU-SOL-THERM-032-001 0.9981 0.999640 0.0074 1.0015 0.0026 A 48-INCH-DIAMETER UNREFLECTED SPHERE OF URANYL
NITRATE (93.2 wt.% 235U) SOLUTION
HEU-SOL-THERM-035-001 0.9996 0.999621 0.0170 1.0000 0.0031 BORON CARBIDE ABSORBER RODS IN URANIUM (89% 235U)
HEU-SOL-THERM-035-002 1.0046 1.004570 0.0174 1.0000 0.0032 NITRATE SOLUTIONS
HEU-SOL-THERM-035-003 1.0057 1.005710 | 0.0171 1.0000 0.0030
HEU-SOL-THERM-035-004 1.0057 1.005680 0.0178 1.0000 0.0030
HEU-SOL-THERM-035-005 0.9992 0.999181 0.0206 1.0000 0.0033
HEU-SOL-THERM-035-006 1.0051 1.005080 0.0201 1.0000 0.0029
HEU-SOL-THERM-035-007 1.0056 1.005550 | 0.0214 1.0000 0.0035
HEU-SOL-THERM-035-008 0.9997 0.999665 0.0212 1.0000 0.0038
HEU-SOL-THERM-035-009 1.0006 1.000630 | 0.0217 1.0000 0.0041
HEU-SOL-THERM-042-001 1.0016 0.997286 0.0099 0.9957 0.0039 UNREFLECTED LARGE-DIAMETER CYLINDERS OF ENRICHED
HEU-SOL-THERM-042-002 1.0000 0.996467 0.0095 0.9965 0.0036 URANIUM NITRATE SOLUTIONS
HEU-SOL-THERM-042-003 1.0011 1.000470 [ 0.0076 0.9994 0.0028
HEU-SOL-THERM-042-004 1.0018 1.001750 0.0064 1.0000 0.0034
HEU-SOL-THERM-042-005 0.9995 [ 0.999545 0.0055 1.0000 0.0034
HEU-SOL-THERM -042-006 0.9997 0.999678 0.0060 1.0000 0.0037
HEU-SOL-THERM-042-007 1.0006 1.000550 | 0.0050 1.0000 0.0036
HEU-SOL-THERM-042-008 1.0011 1.001120 0.0037 1.0000 0.0035
HEU-SOL-THERM-043-001 0.9979 0.996504 0.0216 0.9986 0.0031 LARGE UNREFLECTED SPHERES OF URANIUM OXYFLUORIDE
HEU-SOL-THERM-043-002 1.0072 1.006720 0.0140 0.9995 0.0026 SOLUTIONS
HEU-SOL-THERM-043-003 1.0031 1.002120 0.0118 0.9990 0.0025
HEU-SOL-INTER-001-001 0.9951 0.995106 0.0198 1.0000 0.0065 REFLECTED URANYL-FLUORIDE SOLUTIONS IN HEAVY
HEU-SOL-INTER-001-002 0.9895 0.989451 0.0194 1.0000 0.0071 WATER
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# 5.6 ICSBEP X F~— 7 fi@#ifE 8 MIX (£R)

keff fsd (Io) | Benchmark | Benchmark .

CaseID CE (Cal) ) | keffEp) | uncertainty Title
MIX-COMP-THERM-001-001 1.0007 | 1.000660 | 0.0188 1.00000 0.0025  |WATER-REFLECTED MIXED PLUTONIUM-URANIUM OXIDE
MIX-COMP-THERM-001-002 1.0000 | 1.000020 [ 0.0198 | 1.00000 0.0026  |(20 wt.% Pu) PINS
MIX-COMP-THERM-001-003 0.9989 | 0998851 | 0.0199 | 1.00000 0.0032
MIX-COMP-THERM-001-004 1.0007 | 1.000700 [ 0.0196 | 1.00000 0.0039
MIX-COMP-THERM-002-001 1.0008 | 1.001800 | 0.0171 1.00100 0.0059  [RECTANGULAR ARRAYS OF WATER-MODERATED UO2-2
MIX-COMP-THERM-002-002 1.0028 [ 1.003690 [ 0.0165 | 1.00090 0.0045 | Wt.% PuO2 (8% 240Pu) FUEL RODS
MIX-COMP-THERM-002-003 1.0011 [ 1.003540 [ 0.0179 | 1.00240 0.0029
MIX-COMP-THERM-002-004 1.0056 | 1.008020 [ 0.0148 | 1.00240 0.0021
MIX-COMP-THERM-002-005 1.0019 | 1.005670 [ 0.0177 | 1.00380 0.0022
MIX-COMP-THERM-002-006 1.0044 | 1.007270 [ 0.0144 | 1.00290 0.0024
MIX-COMP-THERM-003-001 1.0019 | 1.001850 | 0.0183 1.00000 0.0071 _ [RECTANGULAR ARRAYS OF WATER-MODERATED U02-6.6
MIX-COMP-THERM-003-002 1.0024 | 1.002350 | 0.0188 1.00000 0.0057 _ [Wt.% PuO2 FUEL RODS
MIX-COMP-THERM-003-003 1.0026 | 1.002600 [ 0.0186 | 1.00000 0.0052
MIX-COMP-THERM-003-004 1.0021 [ 1.002070 [ 0.0190 | 1.00000 0.0028
MIX-COMP-THERM-003-005 1.0025 | 1002520 [ 0.0190 | 1.00000 0.0024
MIX-COMP-THERM-003-006 1.0027 | 1.002660 | 0.0191 1.00000 0.0020
MIX-COMP-THERM-004-001 0.9976 | 0997622 | 0.0174 | 1.00000 0.0046  [CRITICAL ARRAYS OF MIXED PLUTONIUM-URANIUM FUEL
MIX-COMP-THERM-004-002 0.9981 | 0998112 | 0.0169 | 1.00000 0.0046  |[RODS WITH WATER-TO-FUEL VOLUME RATIOS RANGING
MIX-COMP-THERM-004-003 0.9984 | 0998411 | 0.0172 1.00000 0.0046  [FROM 24TO 5.6
MIX-COMP-THERM-004-004 0.9981 | 0998120 | 0.0177 | 1.00000 0.0039
MIX-COMP-THERM-004-005 0.9990 | 0999020 | 0.0172 | 1.00000 0.0039
MIX-COMP-THERM-004-006 0.9994 | 0999386 | 0.0172 | 1.00000 0.0039
MIX-COMP-THERM-004-007 0.9992 | 0999231 | 0.0171 1.00000 0.0040
MIX-COMP-THERM-004-008 0.9993 | 0999322 | 0.0164 | 1.00000 0.0040
MIX-COMP-THERM-004-009 0.9998 | 0999773 | 0.0164 | 1.00000 0.0040
MIX-COMP-THERM-004-010 0.9994 | 0999377 | 0.0157 1.00000 0.0051
MIX-COMP-THERM-004-011 0.9993 | 0999272 | 0.0155 | 1.00000 0.0051
MIX-COMP-THERM-005-001 1.0015 | 1.002320 [ 0.0175 1.00080 0.0022  [WATER-MODERATED MIXED PLUTONIUM-URANIUM OXIDE
MIX-COMP-THERM-005-002 0.9990 | 1.000120 | 0.0182 1.00110 0.0026 __[PINS, 4.0 WT.% PuO2, 18% 240Pu, NATURAL URANIUM
MIX-COMP-THERM-005-003 1.0057 | 1.007290 | 0.0174 1.00160 0.0029
MIX-COMP-THERM-005-004 1.0014 | 1.003510 | 0.0174 1.00210 0.0028
MIX-COMP-THERM-005-005 1.0028 [ 1.005360 [ 0.0169 1.00260 0.0036
MIX-COMP-THERM-005-006 1.0003_ [ 1.003640 [ 0.0156 1.00330 0.0042
MIX-COMP-THERM-005-007 1.0012 | 1.004750 [ 0.0153 1.00350 0.0042
MIX-COMP-THERM-006-001 0.9970 | 0.998598 | 0.0179 1.00160 0.0051  [WATER-MODERATED MIXED OXIDE HEXAGONAL
MIX-COMP-THERM-006-002 1.0004 [ 1.002140 [ 0.0181 1.00170 0.0036 _[LATTICES - 2.0 WT.% Pu02, 8% 240Pu, NATURAL URANIUM
MIX-COMP-THERM-006-003 0.9960 | 0.998584 | 0.0176 1.00260 0.0036
MIX-COMP-THERM-006-004 0.9993 | 1.004360 | 0.0177 1.00510 0.0044
MIX-COMP-THERM-006-005 0.9998 | 1.003840 | 0.0168 1.00400 0.0054
MIX-COMP-THERM-006-006 0.9964 | 1.001900 | 0.0163 1.00550 0.0051
MIX-COMP-THERM-007-001 1.0024 | 1.004750 [ 0.0169 1.00230 0.0035  [HEXAGONALLATTICES OF MIXED OXIDE FUEL PINS UO2 — 2
MIX-COMP-THERM-007-002 0.9975 | 0.999858 | 0.0165 1.00240 0.0039 | Wt.% PuO2 (16% 240Pu), NATURAL URANIUM
MIX-COMP-THERM-007-003 0.9982 | 1.001780 | 0.0167 1.00360 0.0046
MIX-COMP-THERM-007-004 0.9971 | 1.000810 | 0.0154 1.00370 0.0057
MIX-COMP-THERM-007-005 0.9946 | 0998948 | 0.0150 1.00440 0.0061
MIX-COMP-THERM-008-001 0.9995 | 0999227 | 0.0165 0.99970 0.0032  [HEXAGONAL LATTICES OF MIXED OXIDE FUEL PINS UO2 —
MIX-COMP-THERM-008-002 0.9997 | 1.000470 | 0.0165 1.00080 0.0030 |20 WT.% Pu02, 24% 240Pu, NATURAL URANIUM
MIX-COMP-THERM-008-003 0.9976 | 0.999861 | 0.0161 1.00230 0.0038
MIX-COMP-THERM-008-004 1.0009 | 1.002430 | 0.0154 1.00150 0.0047
MIX-COMP-THERM-008-005 1.0003 [ 1.002550 [ 0.0149 1.00220 0.0056
MIX-COMP-THERM-008-006 0.9987 | 1.001510 | 0.0143 1.00280 0.0065
MIX-COMP-THERM-009-001 1.0027 | 1.002980 [ 0.0155 1.00030 0.0054  [MIXED-OXIDE FUEL-PIN LATTICE - 1.5 WT.% PuO2, 8% 240Pu,
MIX-COMP-THERM-009-002 0.9974 | 0999362 | 0.0158 1.00200 0.0049  [DEPLETED URANIUM
MIX-COMP-THERM-009-003 0.9964 | 0999882 | 0.0163 1.00350 0.0050
MIX-COMP-THERM-009-004 0.9946 | 0999154 | 0.0159 1.00460 0.0062
MIX-COMP-THERM-009-005 0.9950 | 1.000860 | 0.0149 1.00590 0.0074
MIX-COMP-THERM-009-006 0.9958 | 1.002510 | 0.0142 1.00670 0.0080
MIX-COMP-THERM-011-001 1.0003_ [ 1.000260 [ 0.0202 1.00000 0.0024 __|[MIXED OXIDE RAPSODIE FUEL-PIN ARRAYS MODERATED
MIX-COMP-THERM-011-002 1.0003 | 1.000260 | 0.0204 1.00000 0.0024 | AND REFLECTED BY WATER
MIX-COMP-THERM-011-003 1.0006 [ 1.000550 [ 0.0209 1.00000 0.0025
MIX-COMP-THERM-011-004 0.9999 | 0999929 | 0.0199 1.00000 0.0018
MIX-COMP-THERM-011-005 0.9973 | 0997331 | 0.0204 1.00000 0.0016
MIX-COMP-THERM-011-006 0.9977 | 0997713 | 0.0200 1.00000 0.0016

(continued on the next page)
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# 5.6 (continued) ICSBEP X F~ — 7 fi@#ifE & (MIX (£R)

keff fsd (1) | Benchmark | Benchmark .
Case ID CE (Cal) ) | keff(Exp.) | uncertainty Title
UNDERMODERA TED MOX (11 wt.% Pu02) LATTICE IN THE
MIX-COMP-INTER-005-001 | 10111 | 1165360 | 00097 | 115260 | 00056 |-~ be =
MIX-SOL-THERM-002-001 | 1.0039 | 1003900 | 00117 | 100000 | 00024 |CRITICALITY EXPERIMENTS WITH MIXED PLUTONIUM AND
MIX-SOL-THERM-002-002 | 10040 | 1004030 | 00112 | 100000 | 00024 |URANIUM NITRATESOLUTIONAT A PLUTONIUM
FRACTION OF 0.2 AND 0.5 IN LARGE CYLINDRICAL
MIX-SOL-THERM-002-003 | 1.0033 | 1003310 | 00116 | 100000 | 00024 |GrOMETRY
MIX-SOL-THERM-006-001 | 0.9969 | 0.996940 | 00169 | 100000 | 0.0011 _[MIXED URANIUM (70%) PLUTONIUM (30%) NITRATE
MIX-SOL-THERM-006-002__| 1.0012_| 1.001240 | 00155 | 100000 | 0.0010 _|SOLUTION POISONED WITH GADOLINIUM
MIX-SOL-THERM-006-003__| 1.0027 | 1.002710 | 00149 | 100000 | 0.0012
MIX-SOL-THERM-006-004 | 1.0052 | 1.005240 | 00130 | 100000 | 0.0016
MIX-SOL-THERM-006-005__| 1.0051 | 1.005120 | 00124 | 100000 | 0.0011
MIX-SOL-THERM-006-006__| 1.0048 | 1.004800 | 00122 | 100000 | 0.0014
MIX-MISC-THERM-001-001 | 0.9930 | 0992986 | 00197 | 100000 | 00044 [MIXED OXIDE FUEL-PIN LATTICE IN PLUTONIUM-URANIUM
MIX-MISC-THERM-001-002_| 1.0012_| 1.001200 | 00181 | 100000 | 00044 |NITRATESOLUTION
MIX-MISC-THERM-001-003_| 1.0012_| 1.001190 | 00184 | 100000 | 0.004
MIX-MISC-THERM-001-004_| 0.9961 | 0.996089 | 0.0189 | 100000 | 0.0044
MIX-MISC-THERM-001-005_| 1.0050_| 1.005040 | 00178 | 100000 | 0.0044
MIX-MISC-THERM-001-006_| 1.0068 | 1.006830 | 00172 | 100000 | 0.0032
MIX-MISC-THERM-001-007 | 1.0076 | 1.007620 | 00158 | 100000 | 0.0032
MIX-MISC-THERM-001-008 | 1.0080 | 1.008040 | 00151 | 100000 | 0.0032
MIX-MISC-THERM-001-009 | 1.0086 | 1.008560 | 0.0147 | 100000 | 0.0066
MIX-MISC-THERM-001-010 | 1.0098 | 1.009830 | 00143 | 100000 | 0.0066
MIX-MISC-THERM-001-011 | 10113 | 1011320 | 00179 | 100000 | 0.0025
MIX-MISC-THERM-002-001 | 0.9993 | 0999282 | 00199 | 100000 | 00011 _[MIXED OXIDE RAPSODIE FUEL PIN ARRAYS MODERATED
MIX-MISC-THERM-002-002__| 1.0011_| 1001070 | 0.0193 | 100000 | 0.0l _|BY DILUTE PLUTONIUM NITRATE SOLUTION (9.89, 10.07, OR
MIX-MISC-THERM-002-003 | 1.0023 | 1002340 | 00193 | 100000 | 0.0009 |19.6 ¢ Pu/l) AND REFLECTED BY WATER
MIX-MISC-THERM-002-004_| 1.0033 | 1003340 | 00185 | 100000 | 00008
MIX-MISC-THERM-002-005_| 1.0059 | 1.005910 | 0.0176 | 100000 | 00008
MIX-MISC-THERM-002-006_| 1.0064 | 1006430 | 00173 | 100000 | 00008
MIX-MISC-THERM-002-007 | 1.0043 | 1004260 | 00179 | 100000 | 00008
MIX-MISC-THERM-002-008_| 1.0026 | 1.002620 | 00187 | 100000 | 0.0009
MIX-MISC-THERM-002-009 | 1.0014_| 1.001410 | 00187 | 100000 | 0.0010
MIX-MISC-THERM-002-010 | 1.0067 | 1.006700 | 00181 | 100000 | 0.0011
MIX-MISC-THERM-002-011 | 1.0005 | 1.000450 | 0.01% | 100000 | 0.0011
MIX-MISC-THERM-002-012_| 1.0000 | 0999985 | 0.0197 | 100000 | 00012
MIX-MISC-THERM-003-008_| 1.0069 | 1.006860 | 00194 | 100000 | 00015 _|MIXED-OXIDE RAPSODIE FUEL-PIN ARRAYS MODERATED
MIX-MISC-THERM-003-010 | 1.0088 | 1.008820 | 00197 | 100000 | 00012 _|BY CONCENTRATED PLUTONIUM NITRATE SOLUTION (19.7
MIX-MISC-THERM-003-011 | 1.0088 | 1.008780 | 00191 | 100000 | 00015 _|TO 194 g Pu/l) AND REFLECTED BY WATER
MIX-MISC-THERM-003-012 | 1.0094 | 1.009360 | 00193 | 100000 | 0.0011
MIX-MISC-THERM-003-013 | 1.0088 | 1.008790 | 00193 | 100000 | 0.0014
MIX-MISC-THERM-003-015 | 1.0069 | 1.006870 | 00197 | 100000 | 0.0011
MIX-MISC-THERM-003-016 | 1.0068 | 1.006810 | 0.0192 | 100000 | 00015
MIX-MISC-THERM-003-017 | 1.0067 | 1.006720 | 00202 | 100000 | 0.0000
MIX-MISC-THERM-003-018 | 1.0066 | 1.006550 | 0.0201 | 100000 | 0.0011
MIX-MISC-THERM-003-020 | 1.0055 | 1.005530 | 0.0201 | 100000 | 0.0011
MIX-MISC-THERM-003-021 | 1.0057 | 1005720 | 0.0195 | 100000 | 00015
MIX-MISC-THERM-003-022_| 1.0069 | 1.006850 | 00194 | 100000 | 0.0011
MIX-MISC-THERM-003-024 | 1.0062 | 1.006240 | 00194 | 100000 | 0.0011
MIX-MISC-THERM-003-025 | 1.0060 | 1006000 | 0.0186 | 100000 | 0.0015
MIX-MISC-THERM-003-026 | 1.0056_| 1005550 | 0.0199 | 100000 | 0.0011
MIX-MISC-THERM-003-027 | 1.0054 | 1.005350 | 0.019 | 100000 | 0.0014
MIX-MISC-THERM-003-028 | 1.0064 | 1.006360 | 0.0191 | 100000 | 0.0016
MIX-MISC-THERM-003-029 | 1.0051 | 1005100 | 0.0195 | 100000 | 0.0012
MIX-MISC-THERM-004-001 | 0.9951 | 0.995090 | 00195 | 100000 | 00030 _|WATER-REFLECTED TRIANGULAR-PITCHED LATTICE OF
MIX-MISC-THERM-004-002__| 0.9952 | 0995222 | 00174 | 100000 | 0.0027 _|MIXED OXIDE FUEL RODS IMMERSED IN PLUTONIUM /
MIX-MISC-THERM-004-003 | 0.9945 | 0994527 | 00163 | 100000 | 00030 _|URANYLNITRATE SOLUTION CONTAINING GADOLINIUM
MIX-MISC-THERM-004-004__| 0.9926 | 0992643 | 00145 | 100000 | 00035
MIX-MISC-THERM-004-005 | 0.9949 | 0.9949%41 | 00137 | 100000 | 0.0036
MIX-MISC-THERM-004-006_| 0.9924 | 0.992398 | 00135 | 100000 | 0.0036

(continued on the next page)
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# 5.6 (continued) ICSBEP X F~ — 7 fi@#ifE & (MIX (£R)

keff fsd (1) | Benchmark | Benchmark .
Case ID C/E R Titl
ase (Cal.) (%) keff (Exp.) | uncertainty e
BENCHMARK CRITICAL EXPERIMENT OF A PLUTONIUM
- -| T-001-001 19981 A 4 .0132 1. .001
MIX-MET-FAST-001-00 0.998 0.99805 0.013 00000 0.0016 SPHERE SURROUNDED BY HIGHLY CHED URANIUM
MIX-MET-FAST-002-001 1.0019 1.001860 0.0153 1.00000 0.0042 SPHERICAL COMPOSITE CORES COMPOSED OF PLUTONIUM
MIX-MET-FA ST-002-002 1.0020 1.001980 0.0154 1.00000 0.0044 AND HIGHLY ENRICHED URANIUM REFLECTED BY NORMAL
MIX-MET-FAST-002-003 1.0023 1.002290 0.0150 1.00000 0.0048 URANIUM
SPHERICAL ASSEMBLY OF 239PU(delta, 98%) WITH A 0.75-CM
MIX-MET-FAST-009-001 . . 0.0131 1.00000 0.0010
ST-009-00 0.9988 0.998838 FEXTERNAL SHELL OF 235U(90%)
MIX-MET-FAST-011-001 0.9982 0.987936 0.0154 0.98970 0.0023 ZPPR-21 PHASES B THROUGH E: CYLINDRICAL ASSEMBLIES
MIX-MET-FAST-011-002 0.9930 0.992762 0.0146 0.99980 0.0023 OF MIXED FISSILE PU AND U METAL REFLECTED BY
MIX-MET-FAST-011-003 0.9942 0.996034 0.0153 1.00180 0.0024 GRAPHITE
MIX-MET-FAST-011-004 0.9953 0.996480 0.0150 1.00120 0.0024
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# 5.7 ICSBEP X F~— 7 fi@tifE %8 (PU K%)

keff

fsd (Io)

Benchmark

Benchmark

Case ID CIE Titl
ase (Cal) %) | keff(Bxp.) | uncertainty e
_ 0,
PU-MET-FAST-001-001 09985 | 0998506 | 00134 | 1.00000 00020 |PARESPHERE OF PLUTONIUM-239 METAL (4.5 at.%. 240Pu,
1.02 wt.% Ga)
240Pu JEZEBEL: BARE SPHERE OF PLUTONIUM-239 METAL
PU-MET-FAST-002-001 09985 | 0998503 | 00130 | 1.00000 0.0020
(20.1 at.% 240Pu, 1.01 wt.% Ga)
BENCHMARK CRITICAL EXPERIMENT OF A PLUTONIUM
PU-MET-FAST-005-001 10023 | 1.002270 | 00138 | 1.00000 00013 [ e ECTED BY TUNGSTEN
PLUTONIUM SPHERE REFLECTED BY NORMAL URANIUM
PU-MET-FAST-006-001 09991 | 0999125 | 00154 | 1.00000 00030 | o
PU-MET-FAST-008-001 09974 | 0997398 | 00140 | 1.00000 00006  |BENCHMARK CRITICAL EXPERIMENT OF A THORIUM
REFLECTED PLUTONIUM SPHERE
PU-MET-FAST-009-001 10020 | 1.002040 | 00137 | 1.00000 00027  |PENCHMARK CRITICAL EXPERIMENT OF A PLUTONIUM
SPHERE REFLECTED BY ALUMINUM
BENCHMARK CRITICAL EXPERIMENT OF A DELTA-PHASE
PU-MET-FAST-010-001 09973 | 0997308 | 00137 | 1.00000 0.0018  |PLUTONIUM SPHERE REFLECTED BY NORMAL URANIUM
PU-MET-FAST-011-001 10007 | 1.000670 | 0.0164 | 1.00000 00010  |BENCHMARK CRITICAL EXPERIMENT OF A WATER
REFLECTED ALPHA -PHASE PLUTONIUM SPHERE
PU-MET-FAST-012-001 10013 | 1.002180 | 00152 | 1.00090 00021  |URANIUM-REFLECTED ARRAY OF PLUTONIUM FUEL RODS
PU-MET-FAST-013-001 10046 | 1.008020 | 0.0144 | 1.00340 00023 |COPPER-REFLECTED ARRAY OF PLUTONIUM FUEL RODS
PU-MET-FAST-014-001 09991 | 1.002830 | 00149 | 1.00370 00031  |NICKEL-REFLECTED ARRAY OF PLUTONIUM FUEL RODS
PU-MET-FAST-015-001 0.9944 | 0998514 | 00141 | 1.00410 0.0026 _|IRON-REFLECTED ARRAY OF PLUTONIUM FUEL RODS
BENCHMARK CRITICAL EXPERIMENT OF A DELTA-PHASE
PU-MET-FAST-018-001 09989 | 0998851 | 00143 | 1.00000 0.0030  |PLUTONIUM SPHERE REFLECTED BY BERYLLIUM
PU-MET-FAST-022-001 09972 | 0997185 | 00129 | 1.00000 0.0021 _ |BARE SPHERICAL ASSEMBLY OF 239PU(delta, 98%)
PU-MET-FAST-023-001 09966 | 0996552 | 00137 | 1.00000 00020 |GRAPHITEREFLECTED SPHERICAL ASSEMBLY OF
239PU(delta, 98%)
PU-MET-FAST-024-001 10003 | 1.000320 | 00144 | 1.00000 00020 |POLYETHYLENEREFLECTED SPHERICAL ASSEMBLY OF
239PU(delta, 98%)
SPHERICAL ASSEMBLY OF 239PU(delta, 98%) WITH 1.55-CM
PU-MET-FA ST-025-001 . 996434 | 001 1. 002
U ST-025-00 09964 | 0996434 | 00135 00000 00020 [ reroR
SPHERICA L ASSEMBLY OF 239PU(delta, 98%) WITH 11.9-CM
PU-MET-FAST-026-001 09950 | 0995033 | 00144 | 1.00000 00024 [ eroR
PU-MET-FAST-027-001 10009 | 1.000890 | 0.0164 | 1.00000 00022  |POLYETHYLENE-REFLECTED SPHERICAL ASSEMBLY OF
239PU(delta, 89%)
PU-MET-FAST-028-001 09956 | 0995606 | 00143 | 1.00000 0.0022 :;E)EL'REFLECTED SPHERICAL ASSEMBLY OF 239PU(delta,
0
PU-MET-FAST-029-001 0.9945 | 0994516 | 00127 | 1.00000 0.0020 _|BARE SPHERICAL ASSEMBLY OF 239PU(alpha, 88%)
PU-MET-FAST-030-001 09995 | 0999518 | 00138 | 1.00000 00021  |GRAPHITE-REFLECTED SPHERICAL ASSEMBLY OF
239PU(alpha, 88%)
PU-MET-FAST-031-001 10023 | 1.002340 | 00159 | 1.00000 00021  |POLYETHYLENE-REFLECTED SPHERICAL ASSEMBLY OF
239PU(alpha, 88%)
PU-MET-FAST-032-001 09950 | 0994956 | 0.0134 | 1.00000 0.0020 :;ffL'REFLECTED SPHERICAL ASSEMBLY OF 239PUalpha,
0
ZPPR21 PHASE A: A CYLINDRICAL ASSEMBLY OF PU
PU-MET-FAST-033-001 09978 | 0994498 | 00152 | 099670 0.0026
METAL REFLECTED BY GRAPHITE
SPHERICA L ASSEMBLY OF 239PU(delta, 98%) WITH 3.15-CM
PU-MET-FAST-035-001 10015 | 1.001510 | 00139 | 1.00000 00016 [ TeTOR
SPHERICAL ASSEMBLY OF 239PU(delta, 98%) WITH
PU-MET-FAST-036-001 10056 | 1.005550 | 0.0146 | 1.00000 0.0031  |COMPOUND REFLECTOR OF 0.05-CM CADMIUM AND 2.3-CM
POLYETHYLENE
SPHERICAL ASSEMBLY OF 239PU(delta, 98%) WITH A 4.25-CM
PU-MET-FA ST-039-001 . 989261 | 0.01 1. 0022
U ST-039-00 09893 | 0989261 | 0.0139 00000 0.00 DURALUMIN REFLECTOR
SPHERICAL ASSEMBLY OF 239PU(delta, 98%) WITH A 1.6-CM
PU-MET-FAST-040-001 09960 | 0996004 | 00137 | 1.00000 00038 | OR
0, -
PU-MET-FAST-041-001 10040 | 1.003980 | 00153 | 1.00000 00016 | SPHERICAL ASSEMBLY OF 239PUalpha, 88%) WITH A 20.98

CM DEPLETED-URANIUM REFLECTOR

(continued on the next page)
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# 5.7 (continued) ICSBEP X F~— 7 fi@tifE & (PU {K%)

keff fsd (16) | Benchmark | Benchmark .

Case D Ok (Cal) ©) | keff(Bxp) | uncertainty Title
PU-MET-FAST-045-001 1.0058 1.005750 0.0147 1.00000 0.0047 CRITICAL EXPERIMENTS PERFORMED FOR LAMPRE, THE
PU-MET-FAST-045-002 1.0120 1.012040 0.0151 1.00000 0.0046 LOS ALAMOS MOLTEN PLUTONIUM REACTOR
PU-MET-FAST-045-003 1.0094 1.009390 0.0146 1.00000 0.0044
PU-MET-FAST-045-004 1.0085 1.008450 0.0145 1.00000 0.0046
PU-MET-FAST-045-005 1.0115 1.011490 0.0144 1.00000 0.0045
PU-MET-FAST-045-006 1.0104 1.010350 0.0147 1.00000 0.0049
PU-MET-FA ST-045-007 1.0113 1.011280 0.0146 1.00000 0.0050

PU-MET-MIXED-001-004 1.0100 1.010020 0.0195 1.00000 0.0025 CRITICAL EXPERIMENTS WITH HETEROGENEOUS

PU-MET-INTER-001-001 1.0167 1.016870 0.0173 1.00020 0.0037 COMPOSITIONS OF PLUTONIUM, SILICON DIOXIDE, AND

PU-MET-INTER-001-002 1.0096 1.009810 0.0175 1.00020 0.0032 POLYETHYLENE

PU-MET-INTER-001-003 1.0093 1.009790 0.0187 1.00050 0.0025
ZPR-6 ASSEMBLY 10: A CYLINDRICAL

PU-MET-INTER-002-001 1.0343 1.020730 0.0147 0.98690 0.0026 PLUTONIUM/CARBON/STAINLESS STEEL ASSEMBLY WITH
STAINLESS STEEL AND IRON REFLECTORS

PU-MET-THERM-001-005 1.0111 1.011160 0.0186 1.00010 0.0025 CRITICAL EXPERIMENTS WITH HETEROGENEOUS
COMPOSITIONS OF PLUTONIUM, SILICON DIOXIDE, AND

PU-MET-THERM-001-006 1.0101 1.010410 0.0193 1.00030 0.0025 POLYETHYLENE

PU-SOL-THERM-001-001 1.0066 1.006620 0.0200 1.00000 0.0050 ‘WATER-REFLECTED 11.5-INCH DIAMETER SPHERES OF

PU-SOL-THERM-001-002 1.0075 1.007540 0.0200 1.00000 0.0050 PLUTONIUM NITRATE SOLUTIONS

PU-SOL-THERM-001-003 1.0103 1.010330 0.0199 1.00000 0.0050

PU-SOL-THERM-001-004 1.0045 1.004520 0.0197 1.00000 0.0050

PU-SOL-THERM-001-005 1.0082 1.008160 0.0193 1.00000 0.0050

PU-SOL-THERM-001-006 1.0098 1.009790 0.0192 1.00000 0.0050

PU-SOL-THERM-002-001 1.0048 1.004820 0.0198 1.00000 0.0047 ‘WATER-REFLECTED 12-INCH DIAMETER SPHERES OF

PU-SOL-THERM-002-002 1.0054 1.005370 0.0199 1.00000 0.0047 PLUTONIUM NITRATE SOLUTIONS

PU-SOL-THERM-002-003 1.0043 1.004290 0.0205 1.00000 0.0047

PU-SOL-THERM-002-004 1.0069 1.006880 0.0196 1.00000 0.0047

PU-SOL-THERM-002-005 1.0098 1.009820 0.0193 1.00000 0.0047

PU-SOL-THERM-002-006 1.0055 1.005520 0.0204 1.00000 0.0047

PU-SOL-THERM-002-007 1.0076 1.007640 0.0199 1.00000 0.0047

PU-SOL-THERM-003-001 1.0044 1.004370 0.0194 1.00000 0.0047 WATER-REFLECTED 13-INCH DIAMETER SPHERES OF

PU-SOL-THERM-003-002 1.0040 1.003990 0.0194 1.00000 0.0047 PLUTONIUM NITRATE SOLUTIONS

PU-SOL-THERM-003-003 1.0060 1.006040 0.0191 1.00000 0.0047

PU-SOL-THERM-003-004 1.0053 1.005340 0.0202 1.00000 0.0047

PU-SOL-THERM-003-005 1.0067 1.006660 0.0192 1.00000 0.0047

PU-SOL-THERM-003-006 1.0066 1.006570 0.0192 1.00000 0.0047

PU-SOL-THERM-003-007 1.0085 1.008460 0.0194 1.00000 0.0047

PU-SOL-THERM-003-008 1.0069 1.006860 0.0194 1.00000 0.0047

PU-SOL-THERM-004-001 1.0065 1.006540 0.0184 1.00000 0.0047 ‘WATER-REFLECTED 14-INCH DIAMETER SPHERES OF

PU-SOL-THERM-004-002 1.0008 1.000750 0.0187 1.00000 0.0047 PLUTONIUM NITRATE SOLUTIONS 0.54% TO 3.43% 240Pu

PU-SOL-THERM-004-003 1.0028 1.002750 0.0190 1.00000 0.0047

PU-SOL-THERM-004-004 0.9998 0.999805 0.0186 1.00000 0.0047

PU-SOL-THERM-004-005 1.0017 1.001700 0.0190 1.00000 0.0047

PU-SOL-THERM-004-006 1.0033 1.003270 0.0190 1.00000 0.0047

PU-SOL-THERM-004-007 1.0073 1.007300 0.0186 1.00000 0.0047

PU-SOL-THERM-004-008 1.0027 1.002740 0.0189 1.00000 0.0047

PU-SOL-THERM-004-009 1.0018 1.001810 0.0192 1.00000 0.0047

PU-SOL-THERM-004-010 1.0026 1.002590 0.0188 1.00000 0.0047

PU-SOL-THERM-004-011 1.0002 1.000180 0.0193 1.00000 0.0047

PU-SOL-THERM-004-012 1.0048 1.004790 0.0188 1.00000 0.0047

PU-SOL-THERM-004-013 1.0019 1.001940 0.0190 1.00000 0.0047

PU-SOL-THERM-005-001 1.0042 1.004150 0.0187 1.00000 0.0047 ‘WATER-REFLECTED 14-INCH DIAMETER SPHERES OF

PU-SOL-THERM-005-002 1.0044 1.004440 0.0185 1.00000 0.0047 PLUTONIUM NITRATE SOLUTIONS 4.05% AND 4.40% 240Pu

PU-SOL-THERM-005-003 1.0050 1.005010 0.0190 1.00000 0.0047

PU-SOL-THERM-005-004 1.0060 1.005960 0.0188 1.00000 0.0047

PU-SOL-THERM-005-005 1.0069 1.006930 0.0184 1.00000 0.0047

PU-SOL-THERM-005-006 1.0060 1.006040 0.0192 1.00000 0.0047

PU-SOL-THERM-005-007 1.0041 1.004090 0.0188 1.00000 0.0047

PU-SOL-THERM-005-008 1.0009 1.000870 0.0187 1.00000 0.0047

PU-SOL-THERM-005-009 1.0035 1.003480 0.0192 1.00000 0.0047
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# 5.7 (continued) ICSBEP X F~— 7 fi@tifE & (PU {K%)

keff fsd (16) | Benchmark | Benchmark .

CaseID CE (Cal) ) | keft®p) | uncertainty Title
PU-SOL-THERM-006-001 1.0030 1.002970 0.0178 1.00000 0.0035 W ATER-REFLECTED 15-INCH DIAMETER SPHERES OF
PU-SOL-THERM-006-002 1.0037 [ 1.003680 0.0179 1.00000 0.0035 PLUTONIUM NITRATE SOLUTIONS
PU-SOL-THERM-006-003 1.0024 1.002390 0.0186 1.00000 0.0035
PU-SOL-THERM-009-001 1.0171 1.017050 0.0090 1.00000 0.0033 UNREFLECTED 48-INCH-DIAMETER SPHERE OF PLUTONIUM
PU-SOL-THERM-009-002 1.0217 1.021690 0.0077 1.00000 0.0033 NITRATE SOLUTION
PU-SOL-THERM-009-003 1.0208 1.020760 0.0075 1.00000 0.0033
PU-SOL-THERM-010-001 1.0187 1.018660 0.0193 1.00000 0.0048 WATER-REFLECTED 9-, 10-, 11-, AND 12-INCH-DIAMETER
PU-SOL-THERM-010-002 1.0150 1.015010 0.0198 1.00000 0.0048 CYLINDERS OF PLUTONIUM NITRATE SOLUTIONS
PU-SOL-THERM-010-003 1.0088 1.008780 0.0202 1.00000 0.0048
PU-SOL-THERM-010-004 1.0137 [ 1.013650 0.0203 1.00000 0.0048
PU-SOL-THERM-010-005 1.0114 1.011420 0.0200 1.00000 0.0048
PU-SOL-THERM-010-006 1.0106 1.010560 0.0201 1.00000 0.0048
PU-SOL-THERM-010-007 1.0033 1.003340 0.0190 1.00000 0.0048
PU-SOL-THERM-010-008 1.0041 1.004110 0.0191 1.00000 0.0048
PU-SOL-THERM-010-009 1.0158 1.015760 0.0201 1.00000 0.0048
PU-SOL-THERM-010-010 1.0039 1.003930 0.0196 1.00000 0.0048
PU-SOL-THERM-010-011 1.0109 [ 1.010900 0.0197 1.00000 0.0048
PU-SOL-THERM-010-012 1.0110 1.010950 0.0192 1.00000 0.0048
PU-SOL-THERM-010-013 1.0176 1.017590 0.0195 1.00000 0.0048
PU-SOL-THERM-010-014 1.0111 1.011050 0.0188 1.00000 0.0048
PU-SOL-THERM-011-001 1.0121 1.012090 0.0183 1.00000 0.0052 BARE 16- AND 18-INCH-DIAMETER SPHERES OF PLUTONIUM
PU-SOL-THERM-011-002 1.0169 1.016900 0.0186 1.00000 0.0052 NITRATE SOLUTIONS
PU-SOL-THERM-011-003 1.0188 1.018780 0.0182 1.00000 0.0052
PU-SOL-THERM-011-004 1.0109 1.010860 0.0184 1.00000 0.0052
PU-SOL-THERM-011-005 1.0075 1.007520 0.0187 1.00000 0.0052
PU-SOL-THERM-011-006 0.9970 [ 0.996984 0.0168 1.00000 0.0052
PU-SOL-THERM-011-007 1.0025 1.002540 0.0176 1.00000 0.0052
PU-SOL-THERM-011-008 0.9996 0.999551 0.0167 1.00000 0.0052
PU-SOL-THERM-011-009 0.9960 0.995958 0.0165 1.00000 0.0052
PU-SOL-THERM-011-010 1.0052 [ 1.005170 0.0169 1.00000 0.0052
PU-SOL-THERM-011-011 1.0015 1.001500 0.0172 1.00000 0.0052
PU-SOL-THERM-011-012 1.0020 1.002000 0.0171 1.00000 0.0052
PU-SOL-THERM-012-001 1.0057 1.005730 0.0139 1.00000 0.0043 CRITICALITY OF PLUTONIUM NITRATE SOLUTION IN A
PU-SOL-THERM-012-002 1.0066 1.006640 0.0134 1.00000 0.0043 LARGE WATER-REFLECTED CUBIC TANK (130 x 130 x 100 cm)
PU-SOL-THERM-012-003 1.0079 [ 1.007910 0.0127 1.00000 0.0058 (19% 240Pu)

PU-SOL-THERM-012-004 1.0082 1.008230 0.0110 1.00000 0.0058
PU-SOL-THERM-012-005 1.0107 1.010650 0.0094 1.00000 0.0058
PU-SOL-THERM-012-006 1.0063 1.006290 0.0186 1.00000 0.0007
PU-SOL-THERM-012-007 1.0060 [ 1.005970 0.0182 1.00000 0.0013
PU-SOL-THERM-012-008 1.0049 1.004870 0.0179 1.00000 0.0013
PU-SOL-THERM-012-009 1.0114 1.011360 0.0168 1.00000 0.0043
PU-SOL-THERM-012-010 1.0055 1.005520 0.0159 1.00000 0.0043
PU-SOL-THERM-012-011 1.0079 1.007910 0.0143 1.00000 0.0043
PU-SOL-THERM-012-012 1.0080 1.007990 0.0137 1.00000 0.0043
PU-SOL-THERM-012-013 1.0110 1.010970 0.0089 1.00000 0.0058
PU-SOL-THERM-012-014 1.0032 [ 1.003150 0.0201 1.00000 0.0013
PU-SOL-THERM-012-015 1.0094 1.009360 0.0186 1.00000 0.0043
PU-SOL-THERM-012-016 1.0040 1.004020 0.0172 1.00000 0.0043
PU-SOL-THERM-012-017 1.0079 [ 1.007860 0.0155 1.00000 0.0043
PU-SOL-THERM-012-018 1.0078 1.007820 0.0147 1.00000 0.0043
PU-SOL-THERM-012-019 1.0090 1.009040 0.0136 1.00000 0.0043
PU-SOL-THERM-012-020 1.0092 1.009210 0.0133 1.00000 0.0058
PU-SOL-THERM-012-021 1.0096 1.009560 0.0114 1.00000 0.0058
PU-SOL-THERM-012-022 1.0105 1.010470 0.0096 1.00000 0.0058
PU-SOL-THERM-012-023 1.0104 1.010390 0.0097 1.00000 0.0058
PU-SOL-THERM-(021-001 1.0079 1.007920 0.0192 1.00000 0.0032 WATER-REFLECTED AND BARE 15.2-INCH-DIAMETER
PU-SOL-THERM-021-002 1.0081 1.008110 0.0183 1.00000 0.0032 SPHERES OF PLUTONIUM NITRATE SOLUTIONS
PU-SOL-THERM-021-003 1.0054 | 1.005400 0.0199 1.00000 0.0065
PU-SOL-THERM-021-004 1.0052 1.005200 0.0185 1.00000 0.0025
PU-SOL-THERM-021-005 1.0063 1.006340 0.0182 1.00000 0.0025
PU-SOL-THERM-021-006 1.0052 1.005210 0.0189 1.00000 0.0044
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# 5.7 (continued) ICSBEP X F~— 7 fi@tifE & (PU {K%)

keff fsd (16) | Benchmark | Benchmark .
CaseID CE (Cal) ©6) | keft(Bp.) | uncertainty Title
PU-SOL-THERM-023-001 0.9958 0.995820 0.0197 1.00000 0.0038 PLUTONIUM (33.89% and 4.23% 240Pu) NITRATE SOLUTIONS
PU-SOL-THERM-023-002 0.9967 | 0.996707 0.0193 1.00000 0.0038 IN TWO WATER-REFLECTED CYLINDRIC CONCENTRIC
PU-SOL-THERM-023-003 0.9981 0.998060 0.0187 1.00000 0.0038 TANKS
PU-SOL-THERM-023-004 0.9978 0.997812 0.0193 1.00000 0.0038
PU-SOL-THERM-023-005 1.0012 | 1.001180 0.0195 1.00000 0.0038
PU-SOL-THERM-023-006 1.0016 1.001560 0.0194 1.00000 0.0038
PU-SOL-THERM-(023-007 0.9969 0.996943 0.0201 1.00000 0.0038
PU-SOL-THERM-023-008 0.9971 0.997058 0.0197 1.00000 0.0038
PU-SOL-THERM-023-009 0.9964 0.996397 0.0193 1.00000 0.0038
PU-SOL-THERM-023-010 0.9964 0.996395 0.0190 1.00000 0.0038
PU-SOL-THERM-023-011 0.9957 0.995661 0.0197 1.00000 0.0038
PU-SOL-THERM-023-012 0.9960 | 0.995976 0.0197 1.00000 0.0038
PU-SOL-THERM-(023-013 0.9967 0.996663 0.0203 1.00000 0.0038
PU-SOL-THERM-023-014 0.9953 0.995327 0.0197 1.00000 0.0038
PU-SOL-THERM-023-015 0.9996 | 0.999611 0.0190 1.00000 0.0038
PU-SOL-THERM-023-016 1.0001 1.000110 0.0202 1.00000 0.0038
PU-SOL-THERM-023-017 0.9948 0.994782 0.0197 1.00000 0.0038
PU-SOL-THERM-023-018 0.9995 0.999504 0.0199 1.00000 0.0038
PU-SOL-THERM-023-019 0.9971 0.997134 0.0205 1.00000 0.0038
PU-SOL-THERM-023-020 0.9991 0.999065 0.0202 1.00000 0.0038
PU-SOL-THERM-023-021 0.9992 0.999165 0.0189 1.00000 0.0038
PU-SOL-THERM-023-022 1.0011 1.001080 0.0195 1.00000 0.0038
PU-SOL-THERM-023-023 1.0020 1.001970 0.0196 1.00000 0.0038
PU-SOL-THERM-023-024 0.9966 0.996550 0.0202 1.00000 0.0038
PU-SOL-THERM-023-025 0.9971 0.997075 0.0201 1.00000 0.0038
PU-SOL-THERM-023-026 0.9955 0.995474 0.0207 1.00000 0.0038
PU-SOL-THERM-023-027 0.9958 0.995792 0.0196 1.00000 0.0038
PU-SOL-THERM-023-028 0.9992 0.999232 0.0199 1.00000 0.0038
PU-SOL-THERM-023-029 0.9971 0.997132 0.0203 1.00000 0.0038
PU-SOL-THERM-023-030 0.9972 0.997247 0.0205 1.00000 0.0038
PU-SOL-THERM-023-031 0.9971 0.997064 0.0199 1.00000 0.0038
PU-SOL-THERM-023-032 1.0006 | 1.000620 0.0198 1.00000 0.0038
PU-SOL-THERM-023-033 0.9996 0.999553 0.0200 1.00000 0.0038
PU-SOL-THERM-023-034 0.9953 0.995283 0.0204 1.00000 0.0038
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# 5.7 (continued) ICSBEP X F~— 7 fi@tifE & (PU {K%)

keff

fsd (lo)

Benchmark

Benchmark

CaseID CE (Cal) ©6) | keft(Bp.) | uncertainty Title
PU-SOL-THERM-025-001 | 10130 | 1013010 | 00192 | 100000 0.0039 | WATER-REFLECTED SLABS OF PLUTONIUM NITRATE
PU-SOL.THERM-025-002__| 1.0131 | 1013110 | 0.0187 | _1.00000 0.0039__|SOLUTIONS
PUSOL-THERM-025-003 | 10133 | 1013250 | 00188 | 100000 0.0039
PU-SOL-THERM-025-004 | 10128 | 1012790 | 00194 | 100000 0.0039
PU-SOL.THERM-025-005__| 1.0098 | 1.009770 | 0.0194 | 1.00000 0.0039
PUSOL-THERM-025-006 | 1.0067 | 1006690 | 00201 | 1.00000 0.0039
PU-SOL-THERM-025-007 | 10013 | 1001270 | 00178 | 100000 0.0038
PU-SOL-THERM-025-008 | 1.0020 | 1002010 | 00180 | 100000 0.0038
PU-SOL.THERM-025-009 | 1.0023 | 1.002250 | 0.0190 | 1.00000 0.0038
PU-SOL-THERM-025-010 | 1.0024 | LO02410 | 00188 | 100000 0.0038
PU-SOL-THERM-025-011 | 1.0031 | 1003060 | 00182 | 100000 0.0038
PU-SOL.THERM-025-012__| 1.0030 | 1.002950 | 0.0186 | 1.00000 0.0038
PUSOL-THERM-025-013 | 1.0008 | 1000750 | 00185 | 1.00000 0.0038
PU-SOL-THERM-025-014 | 1.0000 | 1000940 | 00187 | 100000 0.0040
PU-SOL-THERM-025-015__| 1.0000 | 1000930 | 00186 | 100000 0.0040
PUSOL-THERM-025-016 | 1.0007 | 1000710 | 00182 | 100000 0.0040
PU-SOL-THERM-025-017 | L0011 | 1001060 | 00179 | 100000 0.0040
PU-SOL-THERM-025-018__| 10006 | 1000570 | 00187 | 100000 0.0040
PU-SOL.THERM-025-019 | 1.0002 | 1.000150 | 0.0189 | 1.00000 0.0040
PUSOL-THERM-025-020 | 09988 | 0998843 | 00188 | 100000 0.0040
PU-SOL-THERM-025-021 | 09989 | 0998853 | 00182 | 100000 0.0044
PU-SOL.THERM-025-022__| 0.9989 | 0.998926 | 0.0179 | 1.00000 0.0044
PUSOL-THERM-025-023 | 09992 | 0999195 | 00183 | 100000 0.0044
PU-SOL-THERM-025-024 | 09986 | 0998615 | 00174 | 100000 0.0044
PU-SOL-THERM-025.025__| 09973 | 0997324 | 00183 | 100000 0.0044
PU-SOL.THERM-025-026__| 0.9939 | 0.993883 | 0.0189 | 1.00000 0.0044
PUSOL-THERM-025-027 | 09945 | 0994463 | 00178 | 100000 0.0044
PU-SOL-THERM-025-028 | 09962 | 0996214 | 00182 | 100000 0.0048
PU-SOL.THERM-025-029 | 0.9959 | 0.995880 | 0.0181 | 1.00000 0.0048
PUSOL-THERM-025-030 | 09957 | 0995680 | 00181 | 100000 0.0048
PU-SOL-THERM-025-031 | 09960 | 0995998 | 00186 | 100000 0.0048
PU-SOL-THERM-025.032__| 09956 | 0995583 | 00181 | 100000 0.0048
PUSOL-THERM-025-033 | 09950 | 0995012 | 00184 | 100000 0.0048
PU-SOL-THERM-025-034 | 09986 | 0998591 | 00181 | 100000 0.0049
PU-SOL-THERM-025.035__| 09978 | 0997766 | 00180 | 100000 0.0049
PU-SOL.THERM-025-036__| 09966 | 0.996566 | 0.0180 | _1.00000 0.0049
PUSOL-THERM-025-037 | 09943 | 0994270 | 00182 | 100000 0.0049
PU-SOL-THERM-025.038 | 09936 | 0993600 | 00179 | 100000 0.0049
PU-SOL.THERM-025-039 | 09965 | 0.996504 | 0.0179 | _1.00000 0.0060
PUSOL-THERM-025-040 | 09960 | 0995962 | 00182 | 100000 0.0060
PU-SOL-THERM-025-041 | 09954 | 0995427 | 00180 | 100000 0.0060
PU-SOL-THERM-025.042 | 09943 | 0994336 | 00178 | 100000 0.0060
PU-SOL.THERM-025-043__| 0.9930 | 0.992970 | 0.0183 | 1.00000 0.0060
PUSOL-THERM-025-044 | 09918 | 0991836 | 00186 | 100000 0.0060
PU-SOL-THERM-026-001 | 09948 | 0994776 | 0.0216 | 1.00000 00052 |UNREFLECTED SLABS OF PLUTONIUM NITRATE SOLUTIONS
PUSOL-THERM-026-002 | 09930 | 0993862 | 00210 | 100000 0.0052
PU-SOL-THERM-026.003 | 09940 | 0993984 | 00208 | 100000 0.0051
PU-SOL-THERM-026.004__| 09944 | 0994444 | 00198 | 100000 0.0045
PU-SOL.THERM-026-005__| 0.9950 | 0.995021 | 0.0200 | _1.00000 0.0044
PU-SOL-THERM-026.006 | 09968 | 0996764 | 00198 | 100000 0.0043
PU-SOL-THERM-026.007 | 09984 | 098423 | 00201 | 100000 0.0041
PU-SOL.THERM-026:008 | 1.0000 | 1.000020 | 0.019% | 1.00000 0.0039
PUSOL-THERM-026000 | 09975 | 0997537 | 00197 | 100000 0.0049
PU-SOL-THERM-026.010 | 09981 | 0998064 | 00193 | 100000 0.0048
PU-SOL-THERM-026.011 | 09991 | 0999073 | 00199 | 100000 0.0047
PUSOL-THERM-026.012__| 09998 | 0999834 | 00193 | 100000 0.0047
PU-SOL-THERM-026.013__| 10017 | 1001740 | 00193 | 100000 0.0045
PU-SOL-THERM-026.014 | 1.0032_| 1003200 | 0019 | 100000 0.0044
PU-SOL.THERM-026:015__| 0.9893 | 0.989284 | 0.0194 | 1.00000 0.0046
PUSOL-THERM-026.016 | 09956 | 0995564 | 00193 | 100000 0.0044
PU-SOL-THERM-026.017 _| 09938 | 0993758 | 00198 | 100000 0.0050
PU-SOL.THERM-026-018 | 0.9939 | 0.993945 | 0.0192 | _1.00000 0.0049
PUSOL-THERM-026.019 | 09954 | 0995446 | 00200 | 100000 0.0049
PU-SOL-THERM-026.020 | 09955 | 0995538 | 00199 | 100000 0.0049
PU-SOL-THERM-026.021 | 09958 | 0995755 | 0019 | 100000 0.0049
PUSOL-THERM-027-001 | 1.0066 | 1006570 | 00199 | 1.00000 0.0010 | MIXED-OXIDE RA PSODIE FUELPIN ARRAYS MODERATED
PU-SOL-THERM-027-000 | 09915 | 0991517 | 00202 | 100000 0.0008_|BY CONCENTRATED PLUTONIUM NITRATE SOLUTION (19.7
PU-SOL.THERM-027-014__ | 1.0066 | 1.006620 | 0.0203 | _1.00000 0.0008__|TO 194 ¢ Pu/l) AND REFLECTED BY WATER
PUSOL-THERM-027-019 | 1.0060 | 1005950 | 00203 | 1.00000 0.0008
PU-SOL-THERM-027-023 | 1.0070 | 1006960 | 00199 | 1.00000 0.0008
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# 5.8 ICSBEP X F~— 7 fighrfs 8 (U233 1£3%)

keff fsd (1s) | Benchmark | Benchmark .
CaseID CE (Cal) ) | keftEp) | uncertainty Title
U233-MET-FAST-001-001 | 09993 | 0999342 | 0.0125 1.0000 0ooto |33V JEZEBEL: A BARE SPHERE OF URANIUM-233 METAL
U233-MET-FAST-002:001 | 0.9988 | 0.998815 | 0.0132 1.0000 00010 |BENCHMARK CRITICAL EXPERIMENTS OF URANIUM-233
U233-MET-FAST-002-002 | 1.0003 | 1.000270 | 0.0131 1.0000 0.0011 __|SPHERES SURROUNDED BY URANIUM-235
U233-MET-FAST-003-001 | 0.9986 | 0998647 | 0.0128 1.0000 00010 [BENCHMARK CRITICAL EXPERIMENTS OF HIGHLY
ENRICHED URANIUM-233 SPHERES REFLECTED BY NORMAL
U233-MET-FAST-003-002 | 0.9990 | 0.998987 | 0.0138 1.0000 00010 [URANIUM
U233-MET-FAST-004-001 | 1.0001 | 1.000070 | 0.0137 1.0000 0.0007 ~ [BENCHMARK CRITICAL EXPERIMENTS OF HIGHLY
ENRICHED URANIUM-233 SPHERES REFLECTED BY
U233-MET-FAST-004-002 | 09977 [ 0.997687 | 0.0141 1.0000 0.0008  [TUNGSTEN
U233-MET-FAST-005-001 | 0.9966 | 0996578 | 0.0139 1.0000 0.0030  [BENCHMARK CRITICAL EXPERIMENT OF HIGHLY ENRICHED
URANIUM-233 SPHERES REFLECTED BY BERYLLIUM
U233-MET-FAST-005002 | 0.9962 | 0.996244 | 0.0139 1.0000 0.0030
BENCHMARK CRITICAL EXPERIMENT OF A URANIUM-233
U233-MET-FAST-006-001 | 0.9987 | 0.998731 | 0.0145 1.0000 0.0014  |SPHERE REFLECTED BY NORMAL URANIUM WITH FLATTOP
U233-SOL-THERM-001-001 | 0.9983 [ 0.998307 | 0.0125 1.0000 0.0031 _|UNREFLECTED SPHERES OF 233U NITRATE SOLUTIONS
U233-SOL-THERM-001-002 | 0.9977 | 0.998207 | 0.0127 10005 0.0033
U233-SOL-THERM-001-003 | 0.9974 | 0998016 | 0.0117 1.0006 0.0033
U233-SOL-THERM-001-004 | 0.9978 | 0997582 | 0.0127 | 0.9998 0.0033
U233-SOL-THERM-001-005 | 09974 | 0.997324 | 00119 | 0.9999 0.0033
U233-SOL-THERM-002-001 | 0.9993 | 1.003300 | 0.0241 1.0040 0.0087 _|PARAFFIN-REFLECTED $-, 8.5, 9-, 10, AND 12-INCH-
U233-SOL-THERM-002-002 | 0.9874 | 0.991365 | 0.0241 1.0040 0.0087 | DIAMETER CYLINDERS OF 233U URANYL NITRATE
U233-SOL-THERM-002-003 | 1.0024 | 1.006360 | 0.0235 10040 0.0087 __|SOLUTIONS
U233-SOL-THERM-002-004 | 0.9984 | 1.002440 | 0.0237 1.0040 0.0087
U233-SOL-THERM-002-005 | 1.0035 | 1.007560 | 0.0223 1.0040 0.0087
U233-SOL-THERM-002-006 | 0.9900 | 0.993933 | 0.0227 10040 0.0087
U233-SOL-THERM-002-007 | 0.9795 | 0983424 | 0.0230 1.0040 0.0087
U233-SOL-THERM-002-008 | 0.9936 | 0997568 | 0.0222 1.0040 0.0087
U233-SOL-THERM-002-009 | 0.9824 | 0986363 | 0.0214 1.0040 0.0087
U233-SOL-THERM-002-010 | 0.9950 | 0.999003 | 0.0208 1.0040 0.0087
U233-SOL-THERM-002-011 | 1.0039 | 1.007880 | 0.0190 10040 0.0087
U233-SOL-THERM-002-012_| 0.9878 | 0991743 | 0.0240 1.0040 0.0087
U233-SOL-THERM-002-013 | 0.9891 | 0.993039 | 0.0240 10040 0.0087
U233-SOL-THERM-002-014 | 0.9953 | 0999248 | 0.0242 1.0040 0.0087
U233-SOL-THERM-002-015 | 1.0006 | 1.004600 | 0.0232 10040 0.0087
U233-SOL-THERM-002-016 | 1.0027 | 1.006720 | 0.0222 10040 0.0087
U233-SOL-THERM-002-017 | 1.0017 | 1.005750 | 0.0212 1.0040 0.0087
U233-SOL-THERM-003-001 | 1.0023 [ 1.002300 | 0.0239 1.0000 0.0087 _ |PARAFFIN-REFLECTED 5-, 5.4-, 6-, 6.6-, 7.5, 8-, 8.5-, 9, AND 12-
U233-SOL-THERM-003-002 | 1.0191 | 1.019140 | 00238 1.0000 0.0151 | INCH-DIAMETER CYLINDERS OF 233U URANYL FLUORIDE
U233-SOL-THERM-003-003 | 0.9993 | 0999264 | 0.0242 1.0000 0.0087 _|SOLUTIONS
U233-SOL-THERM-003-004 | 1.0072 | 1.007190 | 0.0239 1.0000 0.0126
U233-SOL-THERM-003-005 | 1.0146 | 1.014640 | 0.0232 1.0000 0.0122
U233-SOL-THERM-003-006 | 1.0195 | 1.019480 | 0.0241 1.0000 0.0087
U233-SOL-THERM-003-007 | 1.0126 | 1.012570 | 0.0242 10000 0.0087
U233-SOL-THERM-003-008 | 1.0080 | 1.008010 | 0.0234 1.0000 0.0087
U233-SOL-THERM-003-009 | 1.0076 | 1.007580 | 0.0222 1.0000 0.0087
U233-SOL-THERM-003-010 | 1.0043 | 1.004300 | 0.0197 10000 0.0087
U233-SOL-THERM-004-001 | 0.9989 [ 0.998941 | 0.0242 1.0000 0.0088 _ [PARAFFIN-REFLECTED 5-, 6-, AND 7.5-INCH-DIAMETER
U233-SOL-THERM-004-002 | 1.0012_ | 1.001210 | 0.0236 1.0000 0.0086 | CYLINDER OF 233-U URANYL NITRATE SOLUTIONS
U233-SOL-THERM-004-003 | 0.9932 | 0993229 | 0.0239 10000 0.0089
U233-SOL-THERM-004-004 | 0.9850 | 0.984986 | 0.0237 1.0000 0.0089
U233-SOL-THERM-004-005 | 1.0028 | 1.002770 | 0.0240 1.0000 0.0090
U233-SOL-THERM-004-006 | 0.9987 | 0998749 | 0.0246 10000 0.0103
U233-SOL-THERM-004-007 | 0.9898 | 0.989792 | 0.0245 1.0000 0.0102
U233-SOL-THERM-004-008 | 1.0021 | 1.002080 | 0.0243 1.0000 0.0100

(continued on the next page)
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# 5.8 (continued) ICSBEP X F~— 7 f@trs & (U233 £%)

keff fsd (1s) | Benchmark | Benchmark .

Case D Ok (Cal) ©) | keff(Bxp) | uncertainty Title
U233-SOL-THERM-005-001 0.9982 [ 0.998179 0.0220 1.0000 0.0040 W ATER-REFLECTED 233U URANYL NITRATE SOLUTIONS IN
U233-SOL-THERM-005-002 1.0023 1.002250 0.0222 1.0000 0.0049 SIMPLE GEOMETRY

A 48-INCH-DIAMETER UNREFLECTED SPHERE OF 233U
U233-SOL-THERM-008-001 0.9969 0.997535 0.0075 1.0006 0.0029 NITRATE SOLUTION
URANYL-FLUORIDE (233U) SOLUTIONS IN SPHERICAL
U233-SOL-THERM-011-028 0.9811 0.981087 0.0252 1.0000 0.0061 STAINLESS STEEL VESSELS WITH REFLECTORS OF Be, CH2
AND Be-CH2 COMPOSITES - PART [
U233-SOL-INTER-001-001 0.9830 [ 0.982979 0.0235 1.0000 0.0083 URANYL-FLUORIDE (233U) SOLUTIONS IN SPHERICAL
U233-SOL-INTER-001-002 0.9792 0.979222 0.0240 1.0000 0.0085 STAINLESS STEEL VESSELS WITH REFLECTORS OF Be, CH2
U233-SOL-INTER-001-003 0.9806 0.980620 0.0233 1.0000 0.0066 AND Be-CH2 COMPOSITES - PART [
U233-SOL-INTER-001-004 0.9909 [ 0.990945 0.0235 1.0000 0.0061
U233-SOL-INTER-001-005 0.9840 0.983957 0.0232 1.0000 0.0082
U233-SOL-INTER-001-006 0.9846 0.984555 0.0241 1.0000 0.0061
U233-SOL-INTER-001-007 0.9817 0.981650 0.0242 1.0000 0.0059
U233-SOL-INTER-001-008 0.9790 [ 0.979015 0.0238 1.0000 0.0056
U233-SOL-INTER-001-009 0.9786 0.978616 0.0246 1.0000 0.0068
U233-SOL-INTER-001-010 0.9787 0.978703 0.0239 1.0000 0.0053
U233-SOL-INTER-001-011 0.9794 | 0.979422 0.0246 1.0000 0.0057
U233-SOL-INTER-001-012 0.9795 0.979502 0.0238 1.0000 0.0091
U233-SOL-INTER-001-013 0.9805 0.980503 0.0240 1.0000 0.0071
U233-SOL-INTER-001-015 0.9789 [ 0.978858 0.0237 1.0000 0.0075
U233-SOL-INTER-001-017 0.9867 0.986704 0.0233 1.0000 0.0055
U233-SOL-INTER-001-018 0.9774 0.977413 0.0242 1.0000 0.0057
U233-SOL-INTER-001-019 0.9749 [ 0.974905 0.0239 1.0000 0.0083
U233-SOL-INTER-001-020 0.9779 [ 0.977922 0.0248 1.0000 0.0056
U233-SOL-INTER-001-021 0.9726 0.972630 0.0244 1.0000 0.0050
U233-SOL-INTER-001-022 0.9780 [ 0.978039 0.0241 1.0000 0.0049
U233-SOL-INTER-001-023 0.9893 [ 0.989276 0.0237 1.0000 0.0047
U233-SOL-INTER-001-024 0.9895 0.989490 0.0235 1.0000 0.0081
U233-SOL-INTER-001-025 0.9829 0.982923 0.0241 1.0000 0.0081
U233-SOL-INTER-001-026 0.9870 [ 0.987020 0.0243 1.0000 0.0065
U233-SOL-INTER-001-027 0.9877 0.987683 0.0238 1.0000 0.0051
U233-SOL-INTER-001-029 0.9759 0.975882 0.0248 1.0000 0.0098
U233-SOL-INTER-001-031 0.9896 [ 0.989598 0.0242 1.0000 0.0071
U233-SOL-INTER-001-032 0.9746 | 0.974579 0.0245 1.0000 0.0053
U233-SOL-INTER-001-033 0.9920 0.992015 0.0239 1.0000 0.0046
U233-SOL-MIXED-001-014 0.9886 [ 0.988574 0.0239 1.0000 0.0052 URANYL-FLUORIDE (233U) SOLUTIONS IN SPHERICAL
U233-SOL-MIXED-001-016 0.9770 0.976963 0.0239 1.0000 0.0028 STAINLESS STEEL VESSELS WITH REFLECTORS OF Be, CH2
U233-SOL-MIXED-001-030 0.9751 0.975098 0.0246 1.0000 0.0053 AND Be-CH2 COMPOSITES - PART [
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{8 LICEM2010 ® A 1

LICEM2010 v AT LA EZ R T AEE 2 — NV DANT—X (FEHEAS) ZLLTFOLEY T
5, [ INITIZ U-238 DFE AT L2 A1l &2 KF TR LT,

A1 LINEREY 21—

1T N7 I T =X
1 1-11 Selection criteria (0= MAT, 1= ZA) [0]
12-22 Monitor mode selector [0]
=0 Normal operation
=1 Monitor progress of linearizing of the data
Each time a page of data points is written to the scratch file
print out the total number of points on scratch and the lower
and upper energy limits of the page (this option may be used in
order to monitor the execution speed of long running jobs).
23-33 Minimum cross section of interest (barns). [0.0]
(If 0.0 or less is input the program will use 1.0E-10.) Energy
intervals will not be subdivided if the absolute value of the cross
section within the interval is less than this value. An exception to
this rule is near thresholds energy intervals will be subdivided until
convergence regardless of the magnitude of the cross section.
34-44 Keep original evaluated data points. [1]
=0 No.
=1 Yes. Additional points may be added on order to linearize data,
but all original data points will be included in the results.
2 1-60 ENDF/B input data file name (standard option = ENDFB.IN)
[U0238J40.lininp]
3 1-60 ENDF/B output data file name (standard option = ENDFB.OUT)
[U02380J40.1inout]
4-N 1-6 Lower MAT or ZA limit [9237]
7-8 Lower MF limit [0]
9-11 Lower MT limit [0]
12-17 Upper MAT or ZA limit [9237]
18-19 Upper MF limit [99]
20-22 Upper MT limit [999]

Up to 100 ranges may be specified, only one range per line. The list
of ranges is terminated by a blank line. If the upper MAT limit of

any request is less than the lower limit, it will be set equal to the
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lower limit. If the upper limit is still zero, it will be set equal to
999999. If the upper MF or MT limit is zero, it will be set to 99 or
999, respectively.

Energy for error law [0.00000-00]

Allowable fractional error for error law [1.00000-03]

The acceptable linearizing error may be specified to be either energy
independent (defined by a single error), or energy dependent
(defined by up to 20 energy, error pairs). For the energy dependent
case linear interpolation will be used to define the error at energies
between those at which it is tabulated. In all cases the error law is
terminated by a blank line. If only one energy-error pairs is given,
the law will be considered to be energy independent. If more than
one pair is given it will be considered to be energy dependent (Note,
energy independent form will run faster than the equivalent energy
dependent form). For an energy dependent error law all energies
must be ascending energy order. For convergence of the linearizing
algorithm all error must be positive. If an allowable error is not
positive it will be set equal to the standard option (currently 0.001,
corresponding to 0.1 percent). If the first error card is blank it will
terminate the error law and the error will be treated as energy

independent, equal to the standard option (currently 0.1 percent).

A.2 RECENT E¥a—JL

T AN Ti—xvb T—H
1 111 111 Retrieval criteria (0= MAT, 1= ZA) [0]
This option defined whether column 11-22 of subsequent input lines
should be interpreted to be MAT or ZA ranges.
12-22 E1l.4 File 2 minimum absolute cross section [1.00000-10]
(If 1.0E-10 or less is input, the program will use 1.0E-10.)
23-33 111 Treatment of reactions for which background cross section is not

given. [0]

=0 Ignore (i.e. no output).

=1 Output resonance contribution.

This option is useful with partial evaluation (e.g. ENDF/B-V
dosimetry library) where only one or more reactions are of actual
interest.

(] kD MVP 747 Z)— 1Bk Clx, 774V 3 7 — X fFIELR<TH
KA T var OREIC 1 25 2T, HEFHm LR RSN D ST —F 28
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777 A0 3 I T 5ZETHRISL TE T, LaL7za3s, ENDF/B-VII
BIRD Xe-134 Tk, EEHIE /T A — X |Z1ED Ifission width 2N E
BINTCNDTeD, T7 AV 3 T =2 RETE R H ) SdL, 7147 TY
—VER N TEARLRDEVHIMER S -T2, T2 T, [AER7Rr — A% Ak T %
728, JENDL-4.0 25, 5% D MVP 747 7V —{E CTld, KA 7 var
AEICERIIRETDHIELL,

Operating mode. [1]

=0 Calculate. Minimum output listing.

=1 Calculate. List all resonance parameters.

= 2 Edit mode. No calculation. List all resonance parameters.

Note, the edit mode (=2) is the suggested mode to first test the
consistency of the evaluated data before reconstructing cross
section.

Negative cross section treatment. [0]

=0 0O.K. No change.

=1 Set=0
[F] AIEiZ. LICEM-2 @ RECENT TiXff HE T\ o= A 15—
HThD,

Monitor mode selector

=0 Normal operation.

=1 Monitor progress of reconstruction of file 2 data and combining
file 2 and file 3 data. Each time a page of data points is written
to the scratch file print out the total number of points on scratch
and the lower and upper energy limits of the page (This option
may be used in order to monitor the execution speed of long
running jobs).

ENDF/B input data file name (standard option = ENDFB.IN)

[U02380J40.linout]

ENDF/B output data file name (standard option = ENDFB.OUT)

[U02380J40.recout]

Minimum MAT or ZA (see cols. 1-11, line 1) [1]

Maximum MAT or ZA (see cols. 1-11, line 1) [9999]

Up to 100 MAT or ZA ranges may be specified, one range per line.

The list is terminated by a blank line. If the upper limit of any

request is less than the lower limit the upper limit will be set equal

to the lower limit. If the first request line is blank it will terminate

the request list and cause all data to be retrieved.

Lower energy limit for processing. [0.00000-00]
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Upper energy limit for processing. [0.00000-00]

The lower and upper energy limits must be zero, or blank, unless
you wish to only process a portion of resonance regions. These
energy limits are only read from the first MAT/ZA request line. If
both are zero (or blank), the entire resonance region for each
material will be processed. If limits are input only that portion of
the resonance region for each material which lies between these
limits will be processed. See above instructions above before using
this option.

Energy for file 2 error law [0.00000-00]

Error for file 2 error law [1.00000-03]

Note. This version of the program does not thin the combined file 2
+3 data. As such, the error law for combining file 2 + 3 which was
requested in early version of this code are no longer required.

The file 2 error law may be energy independent (defined by a single
error) or energy dependent (defined by up to 20 energy, error pairs).
For the energy dependent case, linear interpolation will be used to
define the error at energies between those at which the error is
tabulated. The error law is terminated by a blank line. If only one
energy, error pair is given, the law will be considered to be energy
independent. If more than one pair is given, it be considered to be
energy dependent (note, that for a constant error the energy
dependent form will run faster. However, for specific applications an
energy dependent error may be used to make the program run
considerable faster).

All energies must be in ascending order. For convergence of the file 2
reconstruction algorithm, all the errors must be positive. If error is
not positive, it will be set equal to the standard option (currently
0.001, corresponding to 0.1 percent). If the first line of the error law
is blank, it will terminate the error law and the error will be treated
as energy independent, equal to the standard option (currently

0.001, corresponding to 0.1 percent).

A.3 SIGMA1 EPa—)L

G s F—x
1 1-11 Selection criteria (0= MAT, 1= ZA) [0]
12-22 Monitor mode selector [0]

=0 Normal operation.
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=1 Monitor progress of Doppler broadening of data.
Each time a page of data points is written to the scratch file
print out the total number of points on scratch and the lower
and upper energy limits of the page (this option may be used in
order to monitor the execution speed of long running jobs).

Kelvin temperature [2.9315E+02]

Minimum cross section of interest [1.0000E-10]

(default value = 1.0E-10 barns)

Negative cross section treatment [1]

=0 0O.K. No change.

=1 Set=0

[i#] A%, LICEM-2 ® SIGMA1 Tldfl ST iehofc A7 —4

Td%b, (PREPRO2004 LYk

Unresolved resonance region treatment [0]

=0 Copy. (No broadening)

=1 Ignore (Broaden)

[i#] AIEi%, LICEM-2 ® SIGMA1 Tldfl ST iehoic A7 —4

Td%b, (PREPRO2004 LYk

ENDF/B input data file name (standard option = ENDFB.IN)

[U02380J40.recout]

ENDF/B output data file name (standard option = ENDFB.OUT)

[U02380J40.sigout]

Lower MAT or ZA limit [0]

Upper MAT or ZA limit [9999]

Up to 100 MAT or ZA ranges may be specified, one range per line.

The list of ranges is terminated by a blank line. If the upper limit is

less than the lower limit, the upper limit will be set equal to the

lower limit. If the first request line is blank, it will terminate the list

of requests and cause all data to be retrieved.

Energy for error law [0.00000+ 0]

Error for error law [1.00000- 3]

The acceptable linearizing error can be given as an energy

dependent function specified by up to 20 (energy, error) pairs and

linear interpolation tabulate points. Energies must be in ascending

order. The error law is terminated by a blank line. If the first error

law line is blank, it will terminate the error law and the error will be

treated as energy independent, equal to zero, which indicates that

the broadened data should not be thinned.
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A4 HEATREDa—)L

AREY 22—/ NJOY99 OEY 2 — L ThV, SIGMAL O 17 7 A4 v (H 21X
U02380J40.sigout) # A /)& L. NJOY99 ® MODER, RECONR, BROADER £ = — /L' C
TR 21T > TR LERH D,
CARD#1 (free format)

nendf unit for endf/b tape [31] output endf of sigmal
nin unit for input pendf tape [-23] output of reconr+broader
nout unit for output pendf tape [-24]

nplot unit for graphical check output (0]
CARD#2 (free format)

matd material to be processed [9237]
npk number of partial kermas desired (default=0) (0]
nga number of user q values (default=0) [0]
ntemp  number of temperatures to process (0]

(default=0, meaning all on pendf)

local 0/1=gamma rays transported/deposited locally [0]
(default=0)

iprint  print (0 min, 1 max, 2 check) (default=0) [0]

ed displacement energy for damage [0.0]

(default from built-in table)
CARD#3~(not used in LICEM2010)

A5 UR-JEDa—I
LINE#1 (free format)
IOPT T =B NS DA T ar (0]
=0:1—K A7)
=1: AN AT
LIMCPU :CPU Kl EBR (7)) [36000]
LIMCPU =076 LIMCPU=60 &725,
LINE#2 (free format)
MATD LR D OY)E F 5 (MAT number) [9237]
MATD=0 72b I T2/ T2,
NTEMP Wi g7 — 7 Va2 HE 3T 5EE 0% (NTEMP=11) [11]
NENDF  :GHlERET 277 AV O AT HEE (T chin, a—Rp3E1L92) [1]
IPRINT U R OAT a0 (0]
=0 fij &
=1: 3650
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=2: FEH
IPDS :PDS 77 A N~DH AT ar [1]
=0:PDS 774 /L~H L7 0
=1:PDST77A N~ 135
LINE#3 (free format)
(TEMP(),I=1,NTEMP) : e 7 —7 V43 H 3 2R E (K)
B DR R, PDS 77 AV ~DOREN RSN 6 (IPDS=1) (X, 22T
AT E DONEICBR BEA % USRPDSnn CEHESNZT L7 R OFEL T IS
SND, TXTOIED 0.0 DEEITEREA VB, AR, 293.15, 300,
393, 600, 900, 1200, 1500, 1800, 2100, 2500, 3000K ¢ 11 {&JE,
[0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0]
LINE#4 (A2, A70)
ID :PDS 7741 ThD ID 4 (A2) [US]
Zo ID ZHvT, MVPLIBMK % PDS 77 A /LS e E DT — 4 2 B
R
TITLE :ZAML(AT0) [ U02380J40 Apr. 01 2010 ]
LINE#5 (free format)
LD ANHCHE DA T v ar (0]
=0:LINE#6 @ SDC Z M\ T W i FE OIE R 72 < SDC Z AU E S &
35,
=N:N fHOF7% —%H\5
NPROB :fRT7T—7 /L DES(NPROB=999), A iE=99, [99]

NAC :NAC 757 —HIZENETOR ATV M 135, [50]
NAC <1 ®OHEFI NAC=20 L7325,
ISTART 2072 CheRT — 7 VAR T DR O N [1]
(K= — M L0 H % 72 )IEF)
LAST T —T NEFRT DGOV L (AR —) [999]

LAST<0 725 LAST=9999 L& 5,
LINE#6 (free format)

IRAND  :#I#1ELE (EE721% 0 0% %0 [123456789]
SDC SRS (%) (5250 [1.00]
ZOfEIEL LD >0 ORIl SN2, 774V ME = 10.0.
LINE#2 ~& 5, [0 0 0 0 O]

VYAH = HETIIANT —HOEFTIILE 2, U3R-J 7 PDS 77 AV ORNFEHBRBEL T, kD
L UL LI DT — 7 )V % B BRI ERR T 5.
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A.6 THERMJ-B6 EL a1 —JL
KEY 2 —/Vid, P HEFBELT —# 2T 2MEOLEIZEHET 2, [ INITiE H:0 @
H-1 OB 2 f87E L7z Al % KT LTz,
LINE#1 (free format)
MATID  : material number [1]
NBIN D FERPEHGEL O HGELA o v ¥ (8]
NBIN f#l O o457 — 21X, FEHMEBELEE 7 — 2 RSt
LIrOHE TR END, Thbb, AESMLETHELRIEILIND &
) RWTET R X — A v 2 BERE NS, NBIN ORAEIT 12,
IPRINT : 7V > 147> 3 > (0/1/2=brief/detail/debug) [0]
TOL D BREAL DR RRZE [0.01]

LINE#2 (A3)
MEMPDS : §HEERD PDS 7 7 A V1D A o R_R—4 % E D 5 E%H ID, [H20]
T 0705 PDS 7 A NA~DH I EITOIR,

A.7 MVPLIBMK E¥a—JL
LINE#1 (A72)

TITLE : X4 v [MVPlib for U02380J40 based on JENDL-40]
TITLE(1:7)="MVPDUMP”, & %\ iZ TITLE(1:4)="DUMP”® & % %,
MVP 7477V =07 Y v %175 MVPDUMP # 7' 5 > OB h
FITEND, ZOHAICIE, LINE#11~14 O AT —Z DHNMLETH
%, TNLSNDEE, T2 b, TITLEQ:7)#”MVPDUMP”, TITLE(1:4)
#”DUMP”& LT, MVP 74 77 U —% BT 5 545121%, LINE#2~10
DANT —EZPRETH D,
LINE#2 (free format)
NUCID E¥EMPDS 7 7 A VTR 24 ID (2 3CF) [US]
THMDT  : B+ #ET—4% D PDS 77 A A TO ID (3 XF) [dmyl
ITHERM=0 ® & &%, EED 3 LFT LU,
LINE#3 (free format)

MATD CHLER AR OWEE S (MAT number)  [9237]
ITHERM  : B\HRE 7 8GELT — % OB A 7 v 3 v (0]

=0 free gas model % {#

=1 FHliE AT — & OB FEEL T — 2 2T 5

=2 PEBOBENEEE e & 15

=3 ITHERM=1 & [ U CTdh 5, LINE#6 Thr1-H Ok MO %
AT %, (LICEM #IR D > A7 LA CHULEE L 7= ENDF/B-III © 5 —
B OB B e A7 v 2 >, THERMJI-B6 22— KOk 5% i 4
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HBEBTIT DTy a IBERND,)
IPRINT  : ACER-J £V =2—/L (MESMEDOWLE) 7V M AT v a v (0]
IGOPT Doy BAERRT — X OELA T L 2 > (0]
=0 W5
=1 P L 720
LINE#4 (free format)
ERROR  : KA > bW o RS B [0.001]
NBINA YO, NBINA=O 725 NBINA=32 [ E S5, [32]
NBINP 2 W T O R L -8, (0]
=0 MENFEIRLZ XL =407 —7 VEEKT 5, (ENDF-6 &
KO7 7 A NVEWLHET H & E T NBINP=0 (2> h & d)
>0 HERT XX - U2 {ERT 5 (NBINP=300),
LINE#5 (free format)
LIBTYP : MVP H:1-WrEf&~ 4 77 U —d VERSION f5& (0]
=0 VERSION 3, MATT (% 16 XF & 725,
=1 VERSION 2, MATT % 8 XF & 7%,
IDUMP : MVPDUMP ®Ya2—LDa—LF 7 g [1]
IDUMP=ITHPRT X 100+ IGPRT X 10+ NDPRT
ITHPRT : #E7WrimfEo 7V > M4~ v a v
(0 /1 =no print / print)
IGPRT : y#AEKRT =207 ) > NI4T > 3 v
(0 /1 =no print / print)
NDPRT :  #\rfit 780l & R0 B S WT R FE e 22 7 — 7 L IR FEAR A7
T—=2D7 Y v MilIA T > a
(0 /1 =no print / print)
IDUMP>0 O34 121k, LINE#9~10 D AJ17 — X S EL
NUNR D BN SEIR O MR T — T L0 R S [20]
>0 WrinifEERT —7 VDR S
=0 MVP 74 77V —(ZBI}HHEHEE 20 LT 5
<0 WrmfEmfeET —7 V&2 Hunen
# U ¥F v ENDF JERX 7 7 A VAT HESr BRI TEIN & % 28, USR-J =1 —
R CHrm SR T — 7 IV OER 21T > TV R WX, NUNR<O & L7227
XL B, ZOWEEITIE, FE5 BlE IS A oD Wi i £ 3 2 R A BR T o A
Ll b, WL ESBERE N ENGSIIEZOANT —ZIIITH L,
CRSMIN : point-wise WA D& /ME (barn) [0.0]
IDBG TNy A7 3 (0/1=nolyes) (0]
ITFREE :RERNIMTCE 027377y (0]
=0 JBENIMEREFE, Pseudo FP DKk R A 5,
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=1 EENSMERRE, 7272 L, BV EEL T — Z M OFR o BESL IS T —
H OHFIEAR AL, RA > WAL A ERE E DL _E AV AT, H (solid CH4)
LOBAHREFRELT 2 1 RERDOATEZ LN TV DA
ITFREE=1 (IR N5, (1]

D B EI O W E R R T — T NG 2 5N TWAIRE S (0]

NTUNR=0 72 5E WD 11 IBEICE v h&h b,

LINE#6 (free format) <ITHERM=3 D kL5 >
NATOM

LINE#7 (A16)

NTU3R

BT RELT — 2 TOSFHOER LTV DT

MATT :MVP 2477V —EfID4 [U02380J40]
LIBTYPE 47> a2k 8 XFE 1T 16 LFDO4HT, T TH RV,
MVP 7477 U —0EANCHES ONREE L, ZHUTMVP 74 75U —
DY —=NVEFERALTCTIFA NI 7 ANDINA TV —T 7 4 VEBEIT )
B ATV =T 7 ANADO—IMHEHEINHNETH D,
LINE#8 (A60,A60)

PCOMMT : == X (120 characters). MVP 74 72 ) —|ZH 1 &5, LIBTYP=0

DL, = — RAHEBRICRAI O 9 L5 %2 "VERSION 3"IZZ % 5,
[VERSION 3 : U02380J40 MATNO=9237 Temp=293.15 kelvin]
[PENDF Created by LINEAR-RECENT-SIGMA1 with 0.1% error]

LINE#9~10 O A /)7 — 41X LINE#5 ® IDUMP#0 O EIZOHAMLETH 5,

LINE#9 (free format) <IDUMP>0 O ¢ 245 >

EHI DA Y NEEAEAE ) v M T A IRKRE R L F— (eV) [0.0]
EHI=0 OKflZ, 7477V —DERKRT=RxLX =L 5,

ELOW /R F— (eV)
ELOW=0 OFL, 74 77V —D/hx X —Lt7%,  [0.0]

LINE#10 (free format)

IPRF1 CvET =2 D7 Y > MMilfIA 7> a > (0/1 =no print / print)
IPRF4 D2 WKL AESAO T Y o MiliA~ 2 2 > (0/1=no print / print)
IPRF5 D2 WKL T RAXF =D T ) o Ml A T 5 v

(0 /1 =no print / print)
IPRUNR

D IR BE LIS R T — T DT Y v NHEA T Y 3 v
(0 /1 =no print / print)

LINE#11~14 ® A /)5 — %1% LINE#1 ® TITLE(1:7)="MVPDUMP”. TITLE(1:4)="DUMP”
MVP 7477V —=D7 V> "HIDOHR) OLEEIIHETH D,
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LINE#11 (A72)
FILNAM : 7 U > FHA$ 2 MVP ftEF i 7 4 7 7 ) —D7 7 A V4
7T BRBOK T 2RT, B, T4 V7 M) —AEY = BN T
BRI A% MVPDir TE#RT 5,
[MVP1ibV3.U0238J40.dat]
LINE#12 (free format)
IDUMP : IDUMP=ITHPRT X 100+ IGPRT X 10+ NDPRT [001]
ITHPRT : v Wm0~ D > hEA 7> 2 >
(0 /1 =no print / print)
IGPRT : y#AERT =207 Y » M4~ v a v
(0 /1 =no print / print)
NDPRT : #AE7HEL & FE 50 BRI T R R 7 — 7 LV OIR AR F T —
DT MlEA T a v
(0 /1 =no print / print)
LINE#13 (free format)

EHI IR A v NEREE Y v DT AR KR RLFXF— (eV) [2.0E7]
EHI=0 ®Fflx, A4 77V —DORKZRALX—LR5,
ELOW N R — (eV) [1.0E5]

ELOW=0 OFfi%, 74 77V —OF/h=RxNIX—E5,
LINE#14 (free format)

IPRF1 CviET—2 D7 Y MilfiA 7> a > (0/ 1 =no print / print)

IPRF3  WrE RS/ v AR yield © 7Y o R4~ > =2 > (0/1=no print / print)
IPRF4 D2 WKL FAESA DT o MilfiA~ > 2 > (0/1=no print / print)
IPRF5 D2 WL =R X =D T ) v Ml A T v 3

(0 /1 =no print / print)
IPRUNR  : I W fE R T — 7 D7) o Ml A 7 23
(0 /1 =no print / print)
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