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Calculation of IHNI-1 Reactor Core’s Neutronics Parameters
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Abstract Using the WIMS/CITATION program, a neutronic parameter calculating model for the IHNI-I (In-Hospital Neutron Irradiator
Mark 1) reactor is presented in this paper. In the calculations of the cell group parameters, the bundle model is adopted. The control rod,
the top Be reflector, the bottom Be reflector, the side Be reflector and each circle fuel rod of the core are taken as different cell types. In
the whole core calculation, the R—z model is adopted by using the CITATION code. The power distribution, the reactivity worth of the
control rod and the top beryllium, the temperature coefficient and the burnup are calculated. It is shown that the results agree with the
values in literature, and the method is appropriate for the physical calculation of the IHIN-I reactor.
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Fig. 1 Radial distribution of 4 groups

normalization neutron flux

32 RERHMITE

A LB A A | A s PR AR AR R S R i R R R
PL o 7 o T30 B2 20 B0ES B IRAS AR T RS 19 A1 204 7 &
B AT ko TN by 27, AR IRIR A RNZS TR 0 3L 22

SCIESCE & TECHROLOGY REVIER

HE 0—0.625eV, 45 3 #F 0.625—4eV 45 2 #F 4eV—9.118keV
5 1 HF 9.118keV—10MeV , H1 T B H 7 B S 4 1 78 ot o
SR S MR B SRR PR MEES  TE R T WIMS #EAT TR s A
TR PE CELL 7 R it B o o SOk ks I T | B Bt
L R G4 1 R IUR B QA G/ S e i 7 N W 0 T TN 7 B S
iR T T i R0 L AT Y il 48 L %6 75 3% 4% SEQUENCE 2
SRAR BB R X A LSRR o R B R R £
PR IUAAT, B MR RO T 4 1 i 2 K AR T R 2 T Y
KA B T I T A TR MR FTIR B — R M R A B

T THNI-T B 5l FR 48 3C CITATION 2k ] R— JL
TR AT A M A o TR DX AR A DXL B 1 XN v g
X OK B dAR ) 3 55 2—9 KON TR A A HEBR AR T R X5 26 10
X Ry 5 M AR B B 2 Al BRI B 12 X Mg
SHZ . Bl o KA R UG (K ) JRBERINTE T X 2 TR
4 IX 38 T R 1 IX 22 ] A X3 DS R IO A (oK) J) PR %
7K. CITATION %5 Hi (1% /2 B 107k FRH 1) SF- 3 v 3 4 3R P
BB b

3 IHNI-1 #EMBEHHE
31 HTFEERMWEHGITE

FIFH WIMS/CITATION #2215 T IHNI-1 HE (9 b 73 &
KM A, K1 41T WIMS/CITATION 1% 4 4% 1] 1
—AEDU R T R, AT A B 4 BT (RO T)
TEM B S 2 A m g . B 2 4 T2 1 DRy I3 —1k
S A5 MCNP TR 25 S Ext, A $5 MCNP 15 45 1
—3, 52 BBORLTT I T3 5 MCONP 145 5 A i e, nl
B 4 BB R R A B R Y

6 —a WIMS/CITATION
A2 . . * MCNP
0.0 L .

£

3 o008

=

iﬁ 0.06 |

0
0.04 |
0.02 ' -

0 5 10
£ ) o i fem

B2 fEHEF—LDHE
Fig. 2 Radial distribution of normalization power

AT Fm TR (D) IR B R 5

_ keri=kuro
Q= deo'AT ()
SRBE 12 Ak R K B 1 AR A | MR SR P AR Ak B AL
49 N



] jcmik

T it X (Special Issues)

B S 2012,30(20)

ﬂ:i
S|

ANTF AT E WA 6 TR S P AR R R B i 2
RO PR AE T 0 AR K B R O R A A R e AR Al g
J151 o ORE BN R R AR RO R B R AR
1A P 500 K B4 B 0 1 il B AR RO T B B T % R R A A Al
G, i B 8 R B R R A AR A

Ay I RT THNI-T MUkt 18 Ak 500 K ) S5 1 1
BE R, B WIMS 585 MR HE A JC D B 4, 1
Bk CITATION I 533845 S0 [R) B4 RE IR BE XTI (04 A6 %03 5
FH koro B WIMS/CITATION 138 AR B R BN 3% 1 FioR
HH 2 1 AT AR SO AR 45 R 5 S0k el R — 3

#&1 WIMS/CITATION itERRERE
Table 1 WIMS/CITATION's results of temperature coefficient
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Table 2 Reactivity expenditure of 10 year burnup

Wk e CITATION &5 3 WIMS 45

fiJ 1] /a kg JORFE SN P /mk kg PRFE KT M /mk
0 0.999910 1.000134
1 0993690  -6.220 0.9936324  -6.5016
2 0991489  -8.421 0.9913299  -8.8041
30989669 -10.241 0.9894658  —-10.6682
4 0988115 -11.795 0.9878759  -12.2581
5 0986756 -13.154 0.9864842  —13.6498
6 0985547 14363 0.9851995  -14.9345
70984445 15465 0.9840682  -16.0658
8 0983421 -16.489 0.9829396  -17.1944
9 0982452  -17.458 0.9817994  -18.3346
10 0981538 -18.372 0.9808447  —-19.2893
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Table 3 Calculation results of the reactivity worth
of central control rods
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thickness of upside beryllium



| |ecmik

## S  2012,30(20)

% @it 3 (Special Issues)

00498 I 53 J2 B9 B R 0 110mm, FEA (B R 16.164mk , 5 3C
BR[S]H B9 MC 322 (17.3120.46)mk AH [V 1% 25 6.6% , 5
AR,

4 iR

A SCESE T FT WIMS/CITATION 8 THNI-T HE 8 7
SRR THE T HE S I T R A R R B R R
FE R (B | T B Mk M (B S R TSR I SRS
B, BB AR SO A R G R, AU R W
WIMS/CITATION %845 % S THNT-T 3 (1) T F2 B K i F AL
TR AL T —Fh A 265 T B

2% X #f (References)

[1] Moss R L, Aizawa O, Beynon D, et al. The requirements and
development of neutron beams for neutron capture therapy of brain
cancerl|]|. Journal of Neuro—Oncology, 1997, 33: 27-40.

[2] Jiang X B, Zhu Y N, Gao J J, et al. The conceptual calculation for the
neutron beam device at <In Hospital Neutron Irradiator >Mark 1 [C].

“2012 FFERIEEILERLFAR

#8
L I

Advances in Neutron C apture Therapy 2006: Proceedings of 12th
International Congress on Neutron Capture Therapy, Takamatsu, Kagawa,
Japan, October 14-17, 2006.

[3] VLB bR, SKICTH, AR A, . MRk AL B B b7 BEUR A (THNT-1) 38 1Y
PYBLT EHT]. P TR 2009, 11(11): 17-21.

Jiang Xinbiao, Zhang Wenshou, Gao Jijin, et al. Engineering Science,
2009, 11(11): 17-21.

[4] Roth M ], Macdougall J D, Kemshell P B. The preparation of input data
for WIMS[R]. Winfrith, England: Winfrith Establishment, 1967.

[5] Fowler T B, Vondy D R, Cunningham G W. Nuclear reactor core analysis
code —CITATION [R]. ORNL -TM -2496 Rev 2, Oak Ridge, TN: Oak
Ridge National Laboratory, 1971.

[6] 2 SCIH, B, @, &5, BB b7 BT R ScIT [J]. s AR A
WFFEBEAER, 2006(1): 231-232.

Li Yiguo, Xia Pu, Gao Jijin, et al. Annual Report of China Institute of
Atomic Energy, 2006(1): 231-232.

[7] 2 SCIE], B, AR, 45, B B b7 B g SN HE SE BRI ST (). T
RERHEHAR, 2009, 43 (S): 201-203.

Li Yiguo, Xia Pu, Zou Shuyun, et al. Atomic Energy Science and
Technology, 2009, 43 (S) : 201-203.

(s LFL,KW)

PRI

Cop®

HRARRREW IEX

DYADHAIETQAVVEHNILLIDND 2012 5R I VACALTRPARRASL

R'&ET2012%11A1AELBARTEF,

AEHABR: (1) LRYHEHA R - BAA4 LR IDOBLORAREAARR (KR KR . KR

F)HRBNARARHIDEHAA;(2) EHBALAMLER . KBBEAARACHBLLT®
ER;FTBRLERLAZASIOPERRLAAMIS); RIEARBAIRAADER B RRA
SRARBARAAZR ;AREHAAL(DCSH )P ITHBEH AR (PLOARKR ;AHXADIAHR
MABBREAAARRYEA;(3) TANERLEY HKBHHEARPFPER: NAKERG
PROEBHER,ARNALRLLYNOSKEHN; F4TR; (A NAT BAHDZTRAOER:
BF RRMWAER; TRAHFENER  LTRORBIER ; NAHAFhorBRPAL; RN
KA DEGEMN;(5) HENAEHNE R (HRAROARFENRAAORADEA ;£ PR
REPRMAEHNAAYB A DERA  BAFEHNAAOBR A DERA ; ALRALROBAEHN &
ROBRBER;RELARALAZRALEHAALIBRNDIERA ; TALRBARAAREHER;
IGCCEHARIRN DAAAGRREZELDAA , NAMBABLERRPRHET ),

X ABHAM:201258A 158

BRAR17%:021-64358710-361

@ F % % : luwenhua@speri.com.cn

£ X A% . www.cpeweb.com.cn/dongli/article.asp?class_id=36&bclass_id=643&art_
id=993

A & A3k :www.cacm.org.civcoboportal/portal/channel_tzgg.ptview?funcid=showCon
tent&infolinkld=29261&infoSortld=52281

51



