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BEREERAVDSE
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ZTDOMDELRDY T T E

SE 3 #k3) :”A Monte Carlo Sampler”,LA-5061-MS(1972)

{511 : Evaporation spectrum® 5D YT 5
f(E) c Eexp(=E/T), T %iRE
..
E=-TIn(, - &) &.& 0 —HEHE

{512 : Simple fission spectrumM>DH T4
F(E) c JEXp(—EIT), T:#%&2kE
=

EE—th9+méﬁ%%§é%,éépékﬁﬂﬁ

P FEEETHILOETRHWWLNAELEL:

& B ZFEE ;% (Linear Congruential Generator)

e LehmerlZ&>TIRE(1951)
o ELEE ITXRDIMEXICKYAER

S, =(aS, ;+c)modm

S
é’ =—
m
e ¢c=0MD¢EEFEE ARE (multiplicative CG)
e cx0MEFRE A RIE (mixed CG)
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WL A > . DA AN — I
P FEEMCO—R DR SR
a—F4 m a c A
MCNP5 (default) | 248 519 0 246
(optional) | 25% | 9,219,741,426,499,971,445 1 963
2,806,196,910,506,780,709 1 063
3,249,286,849,523,012,805 1
263
MCNP (Version 4) | 248 519 0 246
MVP (Version 2) | 2% | 9,219,741,426,499,971,445 1 963
MVP (Version 1) 231 32771 1,234,567,891 231
RACER 247 84,000,335,758,957 0 245
VIM 248 519 0 046
MORSE 247 515 0 045
RCP 248 2%+1 59,482,192,516,946 | 248
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BORRRE HABDBH
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@ A EEAHOUIURE E)EMERES O
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o J Y pdEd
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® EHEDHHD/NA(TR
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> BRIRD T (AR ) BMEHA (N F) TR
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> PR DFES(FFIFURALITIRTFT S
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BUEETE G : 9 BDNAT R Case#l —RFTER

——— 60cm —»l
k =10
T o:lo? 1) ’

Case#2
Case#l | 1.43 ase 2.4cm
Case#2 2.13 k,=038 I
Case#3 3.07 Ve

Case#3 1.2cm k., =13

Case#d | 5.62
\— -/ km=0.8l‘/ ,

@ o) 5005vED o, Casef#4 3RTAM
O BT 35cm

@ o, 500580 k, ®
[ESoEMD

r

k. =1.01
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e EH: ERELZDHIFES HOINKE

@ Keffis an integral quantity - converges faster than source shape

Keff calculation for 2 nearly symmetric slabs,
with Dominance Ratio =.9925

0.7 source at right fuel
0.6

value divided by true mean

0.5 1

0.4 T T T T T T T T T
0 100 200 300 400 500 600 700 800 900 1000

cycle
Cited from F. Brown’s viewgraph at Monte Carlo 2005. Calculated by T. Ueki, UNIM

MCEICKDEREMBEDE (2)

® FUA—HLTYLY

> WhitesidesIZ&>TIRE EEEWE%
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> IN\FH AL XERECT D, O O

» Stratified Sampling PR EA

O
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MVPODIEE

» MVP : (Monte Carlo code for Vector Processors)
o BRI F—ZRICEOGAATEYTAHLAO—F

» GMVP : (Group-wise Monte Carlo code for Vector Processors)
s SREOEOSCAREYTHILAT—F

® 1980 FERZBFIVBAREFHIALHBTHRHEINTWSELTH
JLaoa—K,

® 19944 (ZE1MREE N/, 2005FIZFE 2R ZEH IR T TR,

® MVP/GMVPO—KRTIERIMLEEICEL-7 LTV X LZEZEA,
(BREHET7ILTYVXL © ERMN)—ERFHET7ILTYXL)

O RYMLHE# ETIXIRANT—ELUTHILAT—RKYI0E LD
BIRIEZTEN, (RAT—FHEHTIEFHEEREIXZFERLC, )

® SAAMFESATS)—MPI, PVMZ B FlE I3 %3 0.

19

o fE{fRE: FMHF-AFIEITHTSEEE - BEERBE,
Rk EREEL TR
® TX)LX—EH: PHEF10%V —20MeV, FFlkeV — 100MeV
® RMMIRKIT: HAESHLERMAMIREKIR(CC). TERTFHIK
o HFRRIN: ZHOYUT)UTBEMIZELYFHGIEENTTHE,
® MTmiE:
v LICEMO—RIZ &> TEHIF AT — 2o MEBSNF-EHD
S47351)%{EA,. (JENDL-3.3, END/B-VII, JEF-3.1, etc.)
VIEEREICEITAEEATRE,
SEUERGE: OO 7o L—Lyb RTVYTA)0T A R—43
VA IIAROALURY IR RMLYTFUY  RIBINT R

® TXT 4—%: RER. HE. ERLH. ARHIFNFIATTEE,
IEI751_5(ib‘(?i)‘@nﬂﬂﬁzﬁc‘ﬂdﬂ_jﬁﬁf J:Un:F1ﬁ Uek|0)j:|_1£[ K

HEDHDEDHETE,
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MVP®D a2 Ik RIR %

HEHLEBKEE (CG)
O BodylF 5 B HARDEE # (E4EE) T )
SR RERD co | ~
O FIATESBody
EA. Ak, R, A%S. SAk. ® + = @
EAAREE, ERA.
k F—5X, —E=RehmiE Pre-defined bodies 7)

SZEMTFRE

{ Multiple Lattice

OB HLH#RYELERD

=B @’

O 2ENMARUAFEF

ERBUBMERETILAO)
. BEEARIFHTR) ORAF
o BARLBERDIUE LIZHTT DIEBEIREHIT (CFP) | B
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Pr=i= Coated fuel
3 particle
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A\,
? J Moderator

Fuel pebble pebble

Prismatic
block Pebble bed
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o ANT—SHEHMER [gA :
[' FEHEMLF DI EE } am B ER Y 4R LY
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BEERPZABRETIVL(2)

B2 OHhtEFIH L TRBMFERERESf (RifE L
2% . NND) AV TIRREEELEADIBHT S

PRERIFDFEET 40 ZEBETAHHEFOR
ITICERT S PAF AL
FOHEEETS

9 HNND

) ETHILORFEFREZE
(MCRDFa—FK)

Q) et —mMEEREL =
B A el =

» aND(G) 3, ,exp(_E.L.J

X RFBREELEOEHE dr 2 1-,

&M HTTRZ(F LM iR HT

. REIRME
BRED fAIRARET L

ESEGEE | 0.98975 100092

(k) £0.09% +0.14%
EHEIR
(%AK/KK’) - 1.13+0.14
B BRI TF 3 935 15
ST E IR
wepsooy | 10FM 12 B

SOMBNSLERIFD o b 50 2
Cf. 21hSLERFIICHITHIEHEHR
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MVPOYIEBETIL- T —2RIRE
ENDF-6le X TRBIN=-T—2DIFIFLTEFIA

|EBOT |

| ETOP |

Energy(eV) 1078 1 104 %107
1 n 1
Energy region [«———— Thermal region : Fastregion — &
H : H
Resonance E |‘- Rcsolvcd-i-"\‘— Unresolved —'| E
Reaction type : : :
H H H
Absorplion | «—— Analog absorption —E* Non-analog absorplion ———»
1 n .
Fission - E Fission neutron creation E >
- H H H
Scallering o E ®S.C.T E # Elastic sc.au.ering
Spy ! H ' .]ne:lastlc
i : H 1 disorete level
sElastic 1 : ' continuum
' . + ®(n.2n), others
: ®Free gas model : T (MT=5 in ENDF-6)
E E E ®(13n), (ndm)

MVPSA IS5 —1Ef AT L LICEM

selected
tape

S
U3RPDS01

MVP library
Material file

3
THERMAL

Work file

~11
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% F RGBT E R

> SEEEBMEE + X L—XBETE
‘ RR R E AT EA L point-wise BT E 78
>IES B ILIRSES W) MTEEERT—T L
i

b [ 1 ry

M .

— N § v:.i U;\L\,}H_b'

o
SANVIVANG) L/ e
SR SR F=TIit
EUTHLOEICE2TRESE MEHEET— T
SHE—OF (FyF5—) CRES) ‘
BrEEREET—JILEOHE
NEA/NSC MOX¥#k$ = -
R 0.9 U-238R T E 1
'E D.E_! {“'_I.., ‘ By MVP
E o i|__‘_J i ]
3 o g=n |
w 0.4
5 o3 HEET—II L
0.2 EIRFIR
PWREJL “hE —iF s
Energy (eV)
k-infinity
FERSFEIL RLIFEL
HEET—II 1.2160+=0.03% 1.2694=%+=0.02%
EBERTEE 1.2155%+=0.03% 1.2612=%+=0.02%
Ak 0.0004 0.0082+4.4%
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v {E(MF=1)
Sl E AT —2IZHED
>ZEART
>T—J IR ROBEAEAREE IR —R

EFEhEFOT—2(MF=1, MF=5)

AHBEAZT —RHEL. v B, A, By, X g ZHEHH
>V lE: viEERILRIE
» B Xyt TRILF—S|(HTEIL3aY)

29
AE 5% (MF=4)
PT—IIRER>REDEREERE TRE
(B IEFRELZR RO KFFAZRE)
Neutron Angular Distributions (MF=4)
MVP Cross Section Library (Legendre Expansion)
Normalized Probability (Max prob.=1.00 g o0y
MATT=U05003J3, MT= 2 ELASTIC , PL=14 Energy = 1.500E+06eV
10° 10°
E 107! E 107
1072 10 bbb o ML
1 0 1 0 60 120 180
Angle (cosf) Angle ()
30
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I IL¥—5 7 (MF=5)

FHEEA T — IS

>T—TJ IR (LF=1.5)
AFIRILE—EIZ, BEAREAEE2RIRILT—EY
[ZX 9 BT—T IV (RIEEICHVMERT 57— ILEER)

> B # 2 = (LF=7(Maxwellian). 9(Evaporation), 11 (WATT))
»Madland and Nix fission spectrum(LF=12)
T—ILRRIZEH (LF=1&£RFELC)

31
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BRpEFERELT —2

> F it EEL (MF=7, MT=2, LTHR=1)
TEEFART R (TIVITIVCIRILTE—H)%F
ZODFEFEFNH

> IEFH M EEL (MF=7, MT=2, LTHR=2)

SR F A 4% T —4 (Debye-Waller integral) >32MD & fERE Y
(S M S M) s TRILF—EEEET

> IEF B IEE M RUEL (MF=7, MT=4)
162D TR ILF—H (10-5~12eV) [Zx T BEEL <R vH R

BIRINF—FSURT7—IX T HAE 5 % Double Py {LL:

SODNER(AIA(U >00FA. &A1 <00FA., 1=1.0.-1)
[T 5HEREREEZD

»Free gas model
TUDAD IR THDBEHRFREFEFNEDLRFAE

EEREICHITHEDER

| New Data Processing Scheme |

.— New LICEM New MVP library |

Interpolation parameters
e Thermal scattering data

e Data in the unresolved resonance region
. J

MVP code

ART code
$CROSS SECTION
« Doppler broaden data in the & IDMAT( 1)
resolved resonance region TEMPMT( 600.0 )
« Interpolate data for thermal U02350333( 5.070E-5 )
scattering/unresolved resonance) Y02380J33( 1.685E-2 )

END CROSS SECTION
- $ J
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MVP-BURNIZH [+ 2t B Fi%

Doppler Broadening, etc.

R(i)+R™ (i +1) MVP-BURN

R™(i+1)= 3
(Predictor-Corrector Method)

Depletion Calculation
by Bateman’s method

‘ sub-step
LIy

User’s Library
(Arbitrary
Temperature)

Monte Carlo
Calculation

MVP step(i) MVP step(i+1)

Nuclide

Densities
35

MVP @) F| FA i

& BT —EDEITAH
AEM SRER AR AT
& RIERAIFIEDIREE 5T

36

2006 Symposium on Nuclear Data SND2006-11.02-18



BT—32DBHSTAM

by K. Okumura (2006)

CIE value of keff with a Contineous-Energy Monte Code MVP

——JENDL-33
—-JEFF-3.1
—A—ENDF/B-VI.8
—O—ENDF/B-VILh

. IR I B S R . .
o 9 g 9 * g T Y o= 3oL < ® =z 2 3 39 Q T 2@ < =
x> 4 3 3 ® ¢ ¢ x J 2 ¢ 3 > % W wa g 99 = g o9 X
& x5 5 5 5 5 5 & 5 5 5 S A & - @o 4 5 o a > g =
- 7T 7 7T 7 & & ® a a a a o © © W w o W O X a x o
< < < < 5 S F aNaepprpor &N o 3
0O O o o > > < < < < - LIJ,_U,_Lul—o a5
- F K £ O O O O O o < 2 N o< N o< 2 N 2
< < N P oS w3
= w - oL  w
n F

BEHEAEFARINILDOZIE (by Y. Nagaya)

F—2X BRE RN Ak(DN$HY-73L)(16)
Godiva | B#EU | 57% | 0.00012 (0.00003)
ORNL-10 | SiR#EU | 7% 0.00039 (0.00003)
BIGTEN | (b5 | 11% | —0.00183 (0.00005)
TcA(1.83u) | EEEU 49| 0,00079 (0.00008)
TcA@.oow)| EEEY | 6y | 0.00069 (0.00008)
Jezebel Pu | 67% | —0.00023 (0.00003)
Pu(NO,), Pu 7% 0.00008 (0.00004)

ICSBEPR U FI—IMHER, DNHY ., L TENZFNI10[E T DEITS
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EFEBPHEF  (by Y. Nagaya)

. of prompt
107 £ neutrons

10° &

10" ¢ S
g Calculated value ———
[T Analitical
'E -1 ot ]
S 107 ¢ m+l e
> g n(t) = @7@
g 107 ¢ q -f=1€+2—€' PRV
£ i / (0,5 4)
i:/ 10 _ b . Generation time_%
g 10 [ attenuation \
[o]
o
(]
=
o
[
14

107 ¢

: Decay constant 1

L
p. : Delayed neutron fraction
ﬂ/l
o, Root of inhour eqliation

108 b

10% 107 10° 10° 10* 107 102 10" 10° 10
Time (sec)

10°

> > 9 = = =
FCATR A & I it FE fifi i 58 7€ S2BR D 5 Hl AR A
FCA II-1(R1Dy Blanket
SS (DUB)
66.04 — \
Nat-U
block
o (NUB) Blanket
g 472 o7 (SB)
£ 18Z]
< 16Z]
] [5z| Core
L 14Z|
132 Driver
127
0.00 1|Z
0.00 2484 3588 63.48 80.04
Distance from core center (cm)

A b I B il i
E CERSNI-fEE

@ 1-9Z (65%—95%)
@4-9Z (65%—95%)
@7-9Z (65%—95%)
9 1Z (65%—95%)
@1Z (65%—80%)

RYRFL AR
Al,O; Depleted-UO, |,
Depleted-UO
Nat-U
40
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AR &I E A {iE
(W EEFY T %, JENDL-3.3)
1.0
< 00 | [ = -
§ T - —m—
X0t —t ==
X 20 |
£ n
g -3.0
2>
= 40 t )
3] 1 Experiment
§ co | i =) C/E=1.034%+2.3% B MVP without S.P.
e 10{&h, (20075) ®  MVPwith S.P.
-6.0
1-9z7 4-97 7-9Z 1z 1Z
(65%—95%) (65%—95%) (65%—95%) (65%—95%) (65%—80%)
Case “

R EEBRIGTEED T ER EDKREE
By T. Kugo
BEABRL Y EFEA A S EIL R E
(EEHHfZ - MVP)
(Y
S 80||=— MR — fEEE — HFEE
H
e T
4= 40 FEfmAR| 1.3719
B (MVP
: | | | | k
§ 0 (—0.8%)
[ 0 0.1 02 03 04 0.5 ]. .
#$rFiE| 1.3706
- 4% (cm) (—0.1%)
r:y}
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BELR) O R A1) —

17-group macroscopic scatterlng matrices

25 .~
Al clad
2.6%
uo,

L MVP
<1 H,0O -

Scattering cross section (barm)
&

Seattering cross section (barn)

(coII|S|on probability)

43

=EIZ.MVPOREDEERE
o IEENE AL
> EMEBERADEEIEE, MIBNEEED
>&“ﬂﬁ“ﬁ®§kLﬂT6Eﬁw%
M EBE R YL TS EICH T EEROESNE
>%ﬁh§ﬁmeEﬁ
o LE T E AL
> BELITH ) —
> VhERR S B MR (B . IS AR )
> L EEAER (SROILS YR L EBESEIELR)
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45
e BEMRE (MTEBEREERT—J L) ODNEEE
Probability tables Interpolation of
with the same probability bins cross section of each bin
at 11 different temperatures by the Akima method* with
in the MVP library oy (T)=f(nT) (linear-log)
100717171 T * cubic Spline, five point formula,
= 1 o, of U-235 around 500eV r no unnatural wiggles
8 80T —203x | 90 7 S
§ 60— _T3000K 1 = X [ 20th bin | ]
g F < 80 \
2 40 ,__g-j 2 \
A ) S
= — 2 70
© 20 2 ~—
2
ol O 60 .
0 02 04 06 08 1 0 1000 2000 3000
Cumulative probability Temperature (K) “°
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FEE MR AIARETIL(1)
HWERAERLF (CFP)

~4cm

PEa /YY1 B 3T E

AR O FL2ETHI0(EE

$FiL BT

£,

1l

© EAROHFHESHHELEE AEIRROREE
© AAT—SERHEE ) | AMERYERLF
© FHEMFFLEEI-EE LS

RepEFRELT —FREEDREE

AnalySis Of 1-05 T T T T T T
critical assemblies [
TCA: Loop X0 X ;
water moderator o I
UO02 fuel & o
VHTRC: S 0.95- .
S
graphite moderator "u"la X LICEM =
UO2 fuel o< O Interpolation 1
0.90 )@—_
at imaginary i TCA VHTRC ]
temperatures 3
0.85 1 1 1 1 1 1
Fuel 300 1800 300 300 300 300
Moderator 300 600 300 600 900 1500
Temperature (K)
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FBR fuel pin ¢

< 9mm ——

IE 53 Bt SIS IS AR E D REE

0.61 Crv ooy B T A TR B TR A

= [ o, of U-238 . o
= L ]
= - (IL7<E<15.0keV)
S 000 * ]
b3t - | 1
3 5 uﬁﬁ% E
2 ]
= C
i C ]
o 059 - .
= i —Interpolation|| ]
3 % LICEM ]
= C gy
= C

a 058 Lo v i v vy b

0 500 1000 1500 2000 2500 3000
1 Temperature(K)
e

Effective capture cross sections of U-238
at different temperatures (JENDL-3.2)

EBHEAMFARIMNUVICESIENBEELZILEDRALR
0.0015
0.0010 —
0.0005 ] |:|
0.0000 i m ug—mé—i
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* #Z or R : Measuring point

Coordinates of measuring

190

Concrete wall

points (cm) I

Safety rods

Core Tank

HZ1~#75

Transient rod,

| #R1~#R4

!

1170

Mobile water
reflector tank

ID| r* X y z
#21| 0 | 0 +26.1 -30
#22) 0 | 0 +261 0
#23| 0 0 +26.1 +25
#24| 0 0 +26.1 +50
#Z5| 0 0 +26.1 +80
#R1| 100 | +126 0 +25
#R2| 189 | +171 +128 +25| Z
#R3| 403 | +385 +188 +25 ¢
#R4| 743 | +615 +462 +25 /
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* distance from the surface of %

100
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(From H.Sono et al.:PHYSOR2000)
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