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Fig.1 Chart of auxiliary components
of THNI-1 core

TEZK U A, 7 65 AR P 23550 5 | 1R A b 7 R
AR AR SO Tl R R T . IR TR
TAR ST, 51— T W e 8 300 ) S 3 v - R
AL o

3 TEREEEN

T EAH WIMS T3 300 & X8 (HfoT) 120
BERB, ARG T CITATION | e S 50, S HEw
TR 4 #F,69 BEVAFF AL 4 BEMIBELS AN - 565 4
HEHO ~0.625 eV, 553 #ER0.625 ~4 eV 552 BN
4eV~9.118 keV,%5 1 #£ K 9. 118 keV ~ 10 MeV,
T EEBE 7 B2 T 78 05 25 4 S B 1) B A
PESEES, BRI WIMS S04 73 15, 7 Uo7
i, ¥ CELL 7 R HE T SR R R OT
P B rp 7 B 1 AR HEHE R A B RN R B
1 R0 [ 2A b, R 8 FH ik 2R TUART 1) il 43 L
ik, 1E#E SEQUENCE 2 SRR fif s ey . % HE
AN B BT R FH RO SRR ) 2 R AR LA,
W T MR R T A 1 ity S % 22 1) 1 K A5 v R
0] JCI AT 2 AR TIR B — 2 AR AL 3

BT IHNL - 1 HAg 8o R, s
CITATIONRH R - Z JUfl e HE T3, &M IX
AR I 43 X 2« 50 1 X Ok v e X (K B il i )
552 X ~ 55 9 KOMFTIR AR RS T X 56 10 X
At 5 AR BEAT S TR R BRRHIX 5 5 12 XA
B . A R TV R (K R BTG
P DX 22 [0 11 DX 3 o0 A s X =2 ] g DX L A
Tk (7K) JE Bl 7K o CITATION 25 HY 1) J2 185 i (A A
HL 2 i SRR TR

4 THNI -1 #fEREYIESHITE

4.1 HFFERMNESHITE

FIHUA AR T THNIT - 1 RS py - o
RMIARI A B2 25 T WIMS/CITATION 3145
HyAR A I —Ak 4 B b 0, AT R R 35S
4 Fh 7 (Foh 1) fEMI U 2 A R B A .
3 g5 VAR IR EIH— Ao AT 5 50K 2R
BB FEF (Monte Carlo N-particle transport code,
MCNP) T8 Z R B ext, HIEAS & #5 MCNP 355
S5R—H Hrpgs 2 BRI Zh A5 MCNP 1)
SE AN H i L X P RESE T BB T IRLR 22 5 I B2 1Y o

—=— H1E
—e— 0
o 0.04 3
. T
paal
i
&+
g 0.02
N
0.00 PRt SE

0 20

10
27 E/em
2 Fm4BEPTIEELR—USH
Fig.2 The radial distribution of 4 groups of

normalization neutron flux
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Fig.3 The radial distribution of

normalization power
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Table 1 The temperature coefficients of WIMS + CITATION calculation

. N I Nk R g /C
g R/ C kogy SN Ak k T L °C —
XEEAE CERL 6 13

20 1.001 999

PREL —0.008 186 20 ~ 800 —1.036 15x10°° -9.914 498 x 10 ~°
800 0.993 917

121k 20 1.002 299

Fl7k 100 0.994 113 -0.008 186 20 ~ 100 -1.02325 x10~* -1.0x10~*

4.3 BMEITEHE

WAFERFIE DL E 1 THNIL - 1 )5 85 RO R A 3T,
DR A M T R R FE . THINT — 1 HEIZ AT 46
A —Kigf7 8 h, G Hist7 5 d, fEAHBZIFT
a7 10 4 WIMS A Ly HAT AFETH A D fiE, WIMS
HETE 10 £ FE R - 19.289 3 mk, | WIMS/
CITATION 145 10 5E4R#E N — 18.372 0 mk, RFERY
PIEEEE IR L 20 BRI R W), TR )2
SRR 17.6 mk,2 ARBEFER 2 ARERTA 19 4% A9 5
Ir{E 0 10.85 mk, B 5 SO HEZ 28 mk, BERE
R 10 4R AT PRRFE B PETH FE , SCEAHRFETT 3
SRR AT —E A HE

x2 MERNEHERE

Table 2 The reactivity expenditure of 10 years burnup

CITATION &4 WIMS 4511
WA n, W R
1/ mk 1/ mk

0 0.999 910 — 1.000 134 —

1 0.993 690 -6.220 0.9936324 -6.5016
2 0.991 489 -8.421 0.9913299 -8.804 1
3 0.989 669 -10.241  0.989 4658 -10.668 2
4 0.988 115 -11.795 0.9878759 -12.258 1
5 0.986 756 -13.154 0.9864842 -13.6498
6 0.985 547 -14.363 0.9851995 -14.9345
7 0.984 445 -15.465 0.984 0682 -16.0658
8 0.983 421 -16.489  0.9829396 -17.1944
9 0.982 452 -17.458 0.9817994 -18.3346
10 0.981 538 -18.372  0.9808447 -19.289 3
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Table 3 The calculation results of coolant

reactivity value of central control rods

CE MCNP "It ST
AR/ mk et /mk {5 /mk 7 /mk
6. 604 6.13( £0.48) 6.8 6.40
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Table 4 The calculation results of coolant reactivity

value of upside beryllium reflector

EIE MCNP 3% Wit SEYG I
{/mk 53 /mk 7 /mk %) /mk
16. 164 17.31 +0.46 17.6 16. 11
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Application of WIMS/CITATION in the calculation of
IHNI-1 reactor core physics

Zhao Zhumin' | Zhang Liang' | Jiang Xinbiao' ,
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(1. Northwest Institute of Nuclear Technology,Xi’” an 710024, China;2. China Zhongyuan Engineering
Corporation , China National Nuclear Corporation, Beijing 100191, China)

[ Abstract] Using WIMS & CITATION program, the neutronic parameters calculating model of in-hospital
neutron irradiator mark 1(IHNI-1) reactor is presented in this paper. The power distribution, reactivity worth of
control rod and top beryllium, temperature coefficient and burnup are calculated. It proves that the results are con-
sistent with the literature values and the method is appropriate to physical calculation of IHIN-1 reactor.
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