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Fig.1 Cross section of IHNI ( unit;mm)
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Fig.2 Control system of IHNI
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Table 1 Operating parameters of IHNI at full power
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/C /C 2/C
BEfi/mm /(em™2 - s7h)

9.00 147.8 1.002 x 10" 20.3 41.1 20.8
10:00  166.8 1.001 x 102 27.3 49.1 21.8
11:.00 176.6 1.002 x 102 29.7 48.0 18.3
12:00 182.7 1.009 x 10" 30.7 52.0 21.3
13:00 185.7 1.001 x 10" 30.8 49.0 18.2
14:00 193.3 1.003 x 10" 31.4 50.8 19.4
15:00 194.9 9.974 x 10" 31.6 47.4 16.1
16:00 198.4 9.984 x 10" 31.7 50.2 18.5
17:00  205.9 9.984 x 10" 32.4 52.2 19.8
18:00 214.3 1.000 x 10" 32.5 50.6 18.1
19:00 220.0 1.000 x 10" 32.6 50.2 17.6
2000 229.0 1.003 x 10" 33.1 49.9 17.2
21:00 239.5 1.001 x 102 33.4 52.4 19.0
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Fig.3 Purification system of reactor water
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Fig.4 Purification system of pool water
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Fig.5 Purification system of reactor gas
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Table 2 Conduct and pH values of reactor water

and pool water in 12 months

L/ (s - em™") pH (&
At
HEK ok HEK ok
1 0.57 1.09 6.0 5.8
2" 0.57 0.90 6.1 6.1
- 0.86 0.48 6.1 6.1
0.77 0.43 6.3 6.3
5 0.92 1.80 6.4 6.4
6 0.48 1.66 6.2 6.2
7 1.50 1.73 6.2 6.2
8 0.80 0.89 6.1 6.1
9 0.31 0.40 6.1 6.1
10 0.15 0.29 6.1 6.1
11 0.49 0.95 6.1 6.1
12 0.42 0.74 6.1 6.1
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Table 3 Indices of water quality of reactor

water and pool water

S8 HEK MK

B/ (s em ™) <2 <3
pH(25 °C) 6.0+0.5 6.0+0.5

B B/ (mg - L71) <5 <5

Cl"E+/(mg- L") <0.1 <0.1

<0.05 <0.05

Cu* " B+/(mg- L")
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Table 4 The dose rate of y and neutron

at different rooms
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Test operation of in-hospital neutron irradiator

Li Yiguol’2 , Peng Dan' ,Zou Shuyun1 , Wu Xiaobo' ,
Zhang Jinhua' ,Zhang Zizhu' ,Xia Pu' ,Zuo Xiaoyalﬂ2 ,

Liu Tong” ,Zhou Yongmao’
(1. China Institute of Atomic Energy, Beijing 102413, China; 2. Beijing Capture Technology Co.
Ltd. , Beijing 102413, China; 3. China Zhongyuan Engineering Corporation, China National
Nuclear Corporation, Beijing 100191, China)

[ Abstract] In 2010, the commissioning of in-hospital neutron irradiator (IHNI) and its systems were com-
pleted. The operation with power started since then. The IHNI has operated by 99 times. The release of total ener-
gy is 1 832.42 kW - h with the corresponding integral neutron flux of 2. 198 9 x 10'” ¢m . The test operation data
shows that the operation values of IHNI and its relevant systems are smaller than the limited value, which manifests

that IHNI is safe and reliable.

[ Key words | in-hospital neutron irradiator (IHNI) ; test operation; limited value and condition
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Performance and characteristic of in-hospital neutron irradiator
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(1. China Institute of Atomic Energy, Beijing 102413, China; 2. Beijing Capture Technology

Limited Co. ltd. , Beijing 102413, China; 3. China Zhongyuan Engineering
Corporation,, China National Nuclear Corporation, Beijing 100191, China)

[ Abstract] The design of in-hospital neutron irradiator (IHNI) and its systems were introduced, and the
performance and characteristics of IHNI were described. In order to test the inherent safety of IHNI, the experiment
of 4.2 mk reactivity release was done. The experimental results showed that the peak power of IHNI was 85.7 kW
at the time of 229 s after 4.2 mk reactivity release, and then, the power decreased owing to the negative tempera-
ture coefficient of moderator. The radiation dose rates at different rooms were lower than the standard value.

[ Key words] in-hospital neutron irradiator( THNT) ; boron neutron capture therapy ( BNCT) ; inherent safety
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