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+1 % A5 10 mk TR E 0B U 5 42 5
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AR, TSR 10 ~ 15 mk B 5N P oo $E
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Table 1 The Monte Carlo calculation results
of U loading quantity , ratio of Ny/Ns
and excess reactivity of bared reactors at

coolant state by using different U enrichment fuels

R o
, 345 (HE U2 W A R )
1 AR
285q) 55
11.2 11.5 11.7 12.0 12.5
B BE/ %
ZSSU%
.- 1 187.10 1218.89 1240.09 1271.89 1339.6564
/g
Ny/Ns 199.59 194.39 191.06 186.29 177.244 3
=
RGIE 32.28 + 36.59 + 39.80 + 43.57 + 49.95 +
S ik
AK/ mk 0.46 0.48 0.51 0.46 0.45
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P IR B 3 2 F M T rp AR AR S0 1
AR SAF R P RER gk 2 w0, 5% 1 M5
F2 LR AR 6 ~ 8 mk Z ], il i
TRV EHBVCR TR 1,
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Table 2 The Monte Carlo calculation results of

coolant reactivity value of central control rods

A kA K od mAR/ Cd A gy it it S g ) At
iES J¥ /mm mm mm BAH/mk ﬁ'i“’w/mk
1 280 2 4 6.13 £0.48 6.40
2 280 3 5 7.36 £0.46 7.78

TR AREMALEAME N S mm, I R 2 KR8 W 452 14
1 6 mm 58 W W 1A A S 4
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Table 3 The Monte Carlo calculation results

of coolant reactivity value of safty rods

R Ml WA Wik Higih oSSR NAE
LES Gl WHE/mm ShfE/mm R/ /mE {1 /mk
1 Ag-In-Cd - 24 6.23 +0.46 -

2 Ag-In-Cd - 30 8.27 £0.47 -

3 Ag-In-Cd - 34 8.64 £0.47 -

4 cd 32 34 6.60 +0.48 -
5 cd 22 24 5.44+0.47  3.78
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Fig.8 The curve of reactivity value vs. thickness
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Table 4 The Monte Carlo calculation results of

cadmium regulators and beryllium plugs

T S A/ mk S W 8 O/ mk
BrgE (2 M) 2.64 +0.45 2.96
FATH AT (2 M) 7.94 £0.45 8.07
2 M 10.85 +0.45 11.03
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Table 5 The Monte Carlo calculation results of **U loading quantity, excess reactivity

and shutdown margin of coolant critical reactor

R RE T B/ AR 3 o] A A iz UM g SRR NE/ mE 15 HE R/ mb

BLINTN 310 b RIS, L APETAL 2 MR IE Y E KA 1203.75 6.70 =0.48 4.87 £0.47

HHE 308 LRI 70 mm AT 2 AR IR T 28I A7 1195.98 4.66 £0.46 6.90 +0.47
ity 296.8 T s i 1l B 22 4 R O T A 1145.97 0.0 0.0
4 e O 302 LRI 65 mm AR 1 KL I R A 1 166.05 4.85 5.30
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The physics scheme design for In-Hospital Neutron Irradiator-Mark 1
reactor loaded low-enrichment fuel

Jiang Xinbiao' | Zhang Wenshou' , Gao ]ijin2 ,

Li Yiguo2 , Zhou Yongmao3
(1. Northwest Institute of Nuclear Technology, Xi’ an 710024, China;
2. China Institute of Atomic Energy, Beying 102413, China;
3. China National Nuclear Corporation, Beijing 100822, China)

[ Abstract] The core physics properties of 30 kW In-Hospital Neutron Irradiator-Mark 1 ( THNIH ) reactor
loaded low-enrichment fuel are simulated by using MCNP/4B Monte Carlo code. The arrangement scheme of core,
*U enrichment, control rods’ value, excess reactivity and shutdown margin are also reasonably introduced. The
results show that the physics scheme of IHNIH reactor which possesses some particular characteristics, such as high
inherent safety, 10 years lifetime without any refueling and low-enrichment UO, fuel, has been discovered in the
paper and it will provide theoretic basis for reactor engineering design and neutron beam design for Boron Neutron
Capture Therapy in the future.

[ Key words] IHNIH reactor;boron neutron capture therapy ;reactivity
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