JET- WIMS Al MCNP RE&5 #2119
BEBerb 15 25 T RIHEIREE V5

S Fath' ) IATAR, RAER', Had, k-, AKX

(1. PR BRI Fr, %2 7100245 2. [E 8% TSR H hJE A TREA R A H L st 100191)

[HHE]

FESL 7 AT WIMS i MCNP (i ¢ — SAAERE & TH5 05 1%, IR0 oy ik it Ay TR 5. il oo

R R 0 BT 58 LA B 22 Jik o HE R AR S 360 LL , B UE 1 MR 5 R P A AT SEPEANE BV . Joe )5 B B 5

TP XS BE e p - U & T BUHEROIAREEA T T3 AN0AT

[6IA]  BEbeeh TS DA AT s e
[FES%XS] T329.2 [ XEFAB] A
1 W5

FORIELE B 1 IR 47 T RUfE 10 4R Aok %
SisAT AR Ty . MONP 27 Al SR fif AT
L EYER LR GE N R iz ) A, B LS
BRADURL e R L, B AR SR I LT Ak B
T3 AR RE B AR AT IARE T, ik, SCE A
MCNP [ Z B D RE I WIMS B e fe 7 #8455
BTSRRI AT 1 1 RUHE A AFE
R Y T BB - SR RE R 0 U X SR
14 R R I U A D R RE AR 14 TP R R )

OV, (r,2) + 3 (N (r.02) =

[XEHS]

X (7)
Tk

1009 - 1742(2012)08 - 0064 - 05

R, ZHERBUMRE PSR WIMS XFHES
HSEASI CRE T 2 S A AR B, 35K 2% S8 AR 3 2
RONL e 32 SRR R4 )i, D AR P WIMS
AT CRRFETTE SR AT B SRR R R
$Rfitsy MONP #EATH, SE MU e

2 a5 - MRS IEF T

2.1 EBIGRITE
MCNP &7 Z RERER i R v hfig it
ok

S a0, () X, ()

eff g=1

¢ ' g
+ mdn'Zf (2 > D, (r,2) (1)
g'=1 )

(D) W x, J g B FRAZ MR . KA TT
Fit, RVRTSRAG R G A RORE R L by o
2.2 BETE

THERFERT, B 5T WIMS B2 773 H 5 AR
e AN [ ARG (X I 1 2 U R I (o
TR A B LB LR RN ) R 3 P RE S 58
JRRKTAT e AL, A2 8 MCNP T B9 2 T . 315300

[WgfSHHA] 2012 -04 -06

PRI 1 FT7R o

WA AR A R IR ca. 1E ko S
Y i R BSOS % P T e T R
HRIRBCIE R D R R AR s b, i3 iy
BRBLTIE I 23 S ARG, B WIMS 155 BT Y 2 4
W, 2 TR R R R A R U — 2R
FRE T A 2 AT, U ko P O

[fEERT] A (1984 —) 55 LA WFESE ) 5 WS 05 180 A HAR SO AT E — mail : guohw2005 @ yahoo. com. en

64 HEIERF



€

‘ﬂﬂ%mmﬁf?wﬁmézﬂ‘
ied LEES . il

BB L T 25 TR,
R WIMS ™ A5 )7 WA

9;

I OFE 72 FRMCNP
FH 2 B

AP P RS MK

:

(=}

I 57 e 2 7 2

I
ol BT P A A

!

[ iet=masssn |

=]
7=

TEP<<STEP

55

bin

Ed

B 1 WIMS 5 MCNP 4t &ifii2
Fig.1 The coupled calculated flow of
WIMS and MCNP

JE Qe AE A , B L AT (— N by =1) o
FEA s i BRI DR P, A1 ATARENS 1
ABU (i) oft P

Pi= k2 3, (D), (i) (2)

P =P ox (3)
2. P

ABU(i) = P, x 2t (4)
m

X (2) ~ () 3, (0) e i BURRLTTIT 5 g R
ARTKTET s @, (1) AR @ HRUERBIT IR b 3 R
Kk NERREFULFTI RRE R, MeV 5 P, W HES B2
AR N OHEES S RRELTIE N EG AR KK
ds m; 5 @ ARG IR R e i e
3 a5t - MEBEEFVEIE
3.1 BRE T & B B

E B UEA R T A LA ARG T b 2L 1 F i
ToFR G E R B K, BERAFE R AL L. Hop
U - ZeH, JJRELG RS & 40 12 % () U R

ERER19.75 % %534 6.179 2 g - em ™, FHUR
BLGARSME S 36. 1 mm, AR 4.6 mm, K JE K
130 mm, {25545 % F OCrI8NilITi S4B, N H
36.2 mm,BE[E 0.5 mm, K 614 mm, FIEEE FI
SR 4% 5, MNCP, WIMS 1 MCNP #8431 & &%
ORIGEN2 D) Jz MCNP #5&115 3 MR e 7k, i
T TCRRIE R BN AR, BRI RN 2
Bl 3 foR, lEXT a5 R anE 4 (&S Fs .

O

E2 HBET&s
Fig.2 The model of fuel cell

B3 AR
Fig.3 The model of fuel assembly

145} :
—— ESH
140l —e— WIMS-MCNP#E 4 il
‘ —4—ORIGEN-MCNP#E & {8
L85
X
121300
ﬁ 125}
B o0l

1.15F

1.10

0 5 10 15 20 25 30
JRFEL /44,7097 d

B4 BETRIBERBIILL
Fig.4 Comparison of infinite multiplication

factor for fuel cell

WE 4 B 5 FR ZEARRREE T TR gs R %
B R 3 RO I 85 A & — 80 T B m 22 78
0.5 % Jehio BiE T WIMS LS MCNP #8418 )y
P IER TSR
3.2 EER¥ERIE

TR PG 22 Ik of 3 £ 49 G 9 06 00 2k 4% R0 it

2012 EE 145584 65



135\ —=— BB E(E
pS
—e— WIMS-MCNP#E & {1

1.30} —4—ORIGEN-MCNP#E& 18
12125
I
2= 1.20
&+
o 1.15

1.10

1.05

0 5 10 15 20 25 30
JRFEL /44,7097 d

5 AHTRIEERARTE
Fig.5 Comparison of infinite multiplication

factor for fuel assembly

AR AT THIE . VY22 R rh R B I =B
HEZ AR D 43 mm 9 3L 211 LA, 1 7 AL
O Hp SR L FLIE o A, PR s 6 AL BREDT
PEE I 105 ANFLAL, 3P0 1 ASALAZ, i A
di 2 UL, AR A s, FIRTHE S R, iE
17 7 HEE R RS FETT R, SCEIHIR T SR is
715 K)o (faiFx 1SEFPD ) , DS Fil G14 R (1%
&, Hh AL Rl i DR A BN R 20, 2 R EU
AN ] o BE AL RS AN ], RS DS i G14
AR HE T 1 i 16] 43 V28, %R Tl i BEAL™ U Y
FRPEHT TR, RS SEER(E A ORIGEN2 L J MC-
NP (& R TSR T TS L, TR A R AN 6
HMIE T Frs .

1.1

1.0}

—=— BREE (WIMSFIMCNPAE )
—e— SLEN{H
—— JA5% (ORIGENFIMCNP#E &)

0 50 100 150 200 250 300 350 400
=1 & /mm

6 D5 AT
Fig. 6 Burnup analysis for D5 fuel cell

ML 6 FEL T XS &5 5 n] LU, SCER R
WIMS I MCNP #8477 %31 8 {5 ORIGEN2 #I
MCNP #f & 77 360 B EAF A 8 4F. X F D5 #%,
WIMS Fl MCNP H AR AE T 50 A 52 56 (8 9 I 22 A
I 20 % X Gl4 Bkl HAm 2576 5 % &£ 47,
TSI B 20 %0 AOARHR 2 B, T3 oA (R S
B {ELAE R 22 43 B3 Bl P — 30, X o ik W SCRE T &

66 EIERF

—s— BREE (WIMSFIMCNPAEZ)
—e— SLEG{H
—a— JA5E (ORIGENFIMCNP#E &)

0 50 100 150 200 250 300 350 400
=1 /mm

7 G4 BHERFEDT
Fig. 7 Burnup analysis for G14 fuel cell

(i 5 — HAFERS G T I AT
4 ERHTFRIEHEIERETE

[ Bt o HRT T AR el o0 i e Al T
(TSR N IZ M o S oK) #0010 BEL R B oG 20 8,
T3P BRREI S FLAE i BB 9 8 ST HEA ARk ek B b
AR E AL, A S, A R AL, Ze - 4 %
BRI SR RE T SR F e 4 U0, BRI AR, S 1A
A—E SR TR Zr — 45 Mk 5 5E 4
ZIAPAZ A SR E NIRRT Ze -4 BB, B O
FEH — B R, L ZE SRR Z A B s
PR Zr -4 S48, HESILA 10 B
BT, A ~ T,

SCEVH WIMS - MCNP A FERS SR )7 TR T
P= B rp 7 BUp 1 RLHE 30 kW Zh 3B 4T, AN kHE
LN & L2547 10 4F (B 178 h/d 5 R/
52 Ja/ 4R HESEN AR 30 kW) FRABHIRAFETS B0, 10 4F
ERLBTT866. THRUK .

THR L 40 SFR0R N — MR K TR T HE
OS] 23 R BRREE A SRS 0, e T SR S A A
JCTEA BN 350 A1, ol 1) Dy 238 53 A 7 4% P8 oA 5
AKEL, L, SCEEAE A ~ T Bl 43l # AL B1 . C1,
DI EI F1 .G1 H1 11 J1 $RRES AR 55 45 B R )
RIBAEE A, EZTRCU s R b, A
& H WIMS — MCNP #45 J7 % #1 ORIGEN2 — MCNP
AR o AT T 40 253K FN866. 7
ERUR BV IAFERT L o

IE1T 40 SERUCRET, BT B A1 HI BAR SRR
BEAT TIRFETTOR, 5 RN &l 8 (181 9 FioR. ia4T
866.7 SERR (10 4F) B, B Al HI PyARBEAL IR FE
FAR AR 25 S e 10 B 11 B,



0.001 85
0.001 80
0.001 75
0.001 70
0.001 65
0.001 60

I 0.001 55

W 0.001 50

£0.001 45
0.001 40
0.001 35
0.001 30
0.001 25
0.001 20
0.001 15

Fig.

0.001 45
0.001 40
0.001 35
0.001 30
0.001 25

0.001 20f
o

0.001 15
£0.001 10
0.001 05
0.001 00
0.000 95
0.000 90
0.000 85

Fig.

0.040
0.039
0.038
0.037
0.036
0.035

o 0.034

W 0.033

= 0.032
0.031
0.030
0.029
0.028
0.027
0.026
0.025

—=— ORIGENFIMCNPIE &
—.— WIMsiﬂﬁuCNPﬁ'aZ%{E I

0 50 100 150 200 250
=1 & /mm

8 Bl BTSN

Burnup analysis for Bl fuel cell

—=— ORIGENFIMCNP#E &
—.— WIMsiﬂﬁuCNPﬁ'aZ%{E I

0 50 100 150 200 250
=1 & /mm

9 Hl BERRESN

Burnup analysis for H1 fuel cell

—=— ORIGENFIMCNP#E &
—.— WIMsiﬂﬁuCNPﬁ'aZ%{E I

50 100 150 200 250
=1 & /mm

(=1

E 10 Bl #BFESH

Fig.10 Burnup analysis for Bl fuel cell
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Fig.11 Burnup analysis for H1 fuel cell
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The burnup calculation for in — hospital neutron irradiator
mark 1 reactor based on coupled code of WIMS and MCNP

Guo Hewei' , Jiang Xinbiao' , Zhao Zhumin' , Chen Lixin' ,

. .1 2
Zhang Xinyi' ,Zhou Yongmao
(1. Northwest Institute of Nuclear Technology,Xi’ an 710024 ,China;2. China Zhongyuan
Engineering Corporation, China National Nuclear Corporation, Beijing 100191, China)

[ Abstract] The paper set up the coupled calculation methods of criticality and burnup based on WIMS code
and MCNP code, and validated the method. Through the calculation results of cells and the comparison of burnup
experiments of Xi’ an pulsed reactor, the validity and rationality of the coupled code were proved. The article uti-
lized the coupled code to compute and analyze the burnup of in-hospital neutron irradiator mark 1 (ITHNI-1) reactor
at last.

[ Key words] THNI-1 reactor;coupled code;burnup
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Numerical calculation for the equivalent surface source of
the thermal neutron duct of in-hospital neutron
irradiator mark 1 reactor

Zhu Yangni' ,Jiang Xinbiao' ,Zhao Zhumin' ,

. 1 2
Zhang Liang ,Zhou Yongmao
(1. Northwest Institute of Nuclear Technology,Xi’ an 710024 , China;
2. China Zhongyuan Engineering Corporation, China National Nuclear Corporation,Beijing 100191, China)

[ Abstract] Numerical calculation for the equivalent surface source of the thermal neutron duct of in-hospital
neutron irradiator mark 1(THNI-1) reactor is carried out using MCNP Monte Carlo code. Cold clean criticality of
B-core is searched. Neutron beam parameters at the exit of thermal neutron duct are calculated. Equivalent neutron
and v surface sources for BNCT are built using equivalent surface source model. And these sources are reliable to
calculate absorbed dose distribution in equivalent model of head quickly.

[ Key words]  THNI-1 reactor; thermal neutron duct;equivalent neutron surface source ; equivalent y surface

source
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