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Abstract: In order to monitor the reactor core during the first cycle charging, shutdown and
start-up of nuclear power plants, domestic and foreign nuclear power plants generally introduce two
primary neutron source components in the core, but the primary neutron sources are imported from
the United States, which has the problem of import limitations. In order to solve this problem, it is
studied to cancel the primary neutron source component in the first cycle and use the neutrons
produced by the spontaneous fission of the fuel assembly as the starting neutron source. The neutron
intensity produced by spontaneous fission of fuel assembly is much lower than that of primary
neutron source. In view of the above situation, it is necessary to use a higher sensitivity detector to
monitor the neutron fluence rate outside the reactor. Based on the analysis of the basic principles of
various high-sensitivity detectors, this paper gives suggestions on the selection of high-sensitivity
neutron detectors, and verifies their performance by experiments. The experiment results show that
even when the y dose rate is greater than 0.1 Gy/h, the *He proportional counter tube can be set with
an appropriate discriminating voltage, and can effectively discriminate y noise. The maximum Yy
dose rate verified by the experiment is 1.0 Gy/h.
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Fig. 1 Schematic Diagram of Off-reactor Neutron Detector
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Tab. 4 Measurement Results of 0.04 Gy/h y Dose Rate

TAEHRE/V

T eps 1150 1200 1250 1300 1350

6177 7807 8369 8441 8557

XYV 1250~1350

2 2.21%/100 V

TE: OFX— AR R S

LIl NEAY 04 | 05 0.6 0.7 | 0.8 1.0

AIEHHCR /cps 537 | 4.86 | 459 | 458 | 3.70 | 3.33

AyiER g CReps | — | — | 1329 | 517 | 3.74 | 3.08
7 FoR I

MORBEAR ISR, LA MR RS {5 S IR 2R 0.7~
0.8 Vo & 471, MEEEKT 0.8 VAT,
WA EULFETAR 4k, AR IR
R, BERHIEERE R 0.8V UL LRI 2 G
Mg SR
3.3 0.1 Gy/hyFIERMiXER

MRPE 3.1 47 AR, % B He IF FLiT4K
B TAER N 1250 V, £ v K&K 0.1 Gy/h 1)
P NSRS R iR 4G

MORIERIES, IR S IR B2 0.9 V.,
MRS AR, HEIHRERT 1.0V i, JifG
Ay B ATHEBULFE AR I8, BITE
AR, KB R B 1.0 V 2L AT
T R E MR LLER



A Rl IR B P T B R A 143

5 0.1 Gy/hy FlEAM LR
Tab.5 Measurement Results of 0.1Gy/h y Dose Rate

#8 0.6 Gy/hy iR B4k
Tab. 8 Measurement Results of 0.6 Gy/h y Dose Rate

B RV 0.7 0.8 1.0 12 1.5 B LR /V 1.2 1.5 1.8
AT cps 53 4.0 45 4.1 25 AETHEE (cps 4.16 3.41 26
Ay IRBHTECE cps 49.1 10.0 4.1 2.7 26 AYIRRHTECR /cps 14.53 2.82 1.95

34 0.2GyhyFIEXRARER

PG 3.1 3 A9 IRLE 5, 3% He IF T4k
BITAEHREN 1250V, 7E vy FIEF N 0.2 Gy/h K
BN 1583 6 BRI R .

6 0.2 Gy/hy FIFERMFELE R
Tab. 6 Measurement Results of 0.2 Gy/h y Dose Rate

LN A% 1.0 1.2 1.5
AIEHAECE /cps 4.60 3.82 3.07
AR /eps 931 3.85 3.10

PR B, s S S R
1.0~1.1 V, M 6l fd, MEHIRERF 12V
BF, WA y IR THBO LS FAR T
PG AE B RN, BB RN 12V
DL AT LA 2 M EL 2K
3.5 0.4 GyhyFIERARER

FRYE 3.1 35 AR LS5, % He I FLiT4k
BITAEHREN 1250V, 78y FIE%F N 0.4 Gy/h 1
BN 583 7 BRI R

7 0.4 Gy/hy FIERMFEL R
Tab. 7 Measurement Results of 0.4 Gy/h y Dose Rate

B L R/ V 0.8 10 1.5 2.0
AR [eps 5.97 4.64 3.08 2.34
Fy IR R eps — 93.03 247 1.60

MORBEAIES, IS S IREEZh 1.4V,
7 AT AR, MBI R KT 1.5 VI, A
y R THEBO LTS FAR I8, B AE
FIERT, BEBIEEREN 1.5V 2L AT LI
JEAFME L ELR
3.6 0.6 GyhyFIERARER

PG 3.1 35 A9 MRLE S, % B He IF T4k
BITAEHEERN 1250V, 7E v FIE%E N 0.6 Gy/h K
W N 15836 8 R ARG Z5 R .

MOREES, IR 5 S IR 2 1.4 V.
M 8 Al A, MBI R KT 1.5 VIE, A

v IRET T EULT S FARKR I8, B
FIERT, KR BEE R 1.5 V LA ] A
JEAFME LR
3.7 1.0GyhyFIELEMKXER

FRPE 3.1 /N A I gh R, 1% & He 1E it
BOS TAEHTE N 1250 V, 18 v FIE%HN 1.0 Gy/h
FIFREE 133136 9 s R IR E5 1

9 1.0 Gy/hy Fl M 25 5
Tab.9 Measurement Results of 1.0 Gy/h y Dose Rate

Lo N AY 12 1.5 1.8
AR eps 3.8 3.0 27
FyIRIFHECR /ops 29.6 24.7 1.9

MNURBAIES, A (5 S HREEZ 0 1.45 V,
M9 FIAR, HEHRERT 1.8 Vi, G
y IR R BU LS TAR B8, I et
FIERT, FE B 1.8 V LA EAT LA
FRARMR HLEDR

4 ,%\ g:é[:
HRIEA SO /T2t 2R, JEICT He 1E it

BUEVE R TCNR G g R hFRES, JfR R
IR BN He 1E O THBUE 09 y BB R PR T T
R, RILE R KW, “He 1F FLiH B0 BME7E ¢
FIFER KT 0.1 Gy/h B, HER & A6 EH
Ji, T DU R y M, I e i K y
FIE A 1.0 Gy/ho {H 2 Bl 25 %5 51 H e 4 2 5
SR IARRE B R F 8, MR He 1F o408
o RSN, L SChr TR H R4S &3
Y TR 53 0 L R

B Xk

[1] % BR. i@ s s R (M. Jbad . PR 6E
FRAL, 2001: 12.

2] AN, hF RS2 3 vk M. Jbat . [ e RE
FRAL, 1998: 7.

( TeiEgmi: X )



	0 引　言
	1 核电厂堆外中子探测系统简介
	2 无源启动中子探测器选型研究
	2.1 中子探测基本原理
	2.2 中子探测器选型

	3 γ甄别特性试验验证
	3.1 坪特性和甄别特性测试
	3.2 0.04 Gy/h γ剂量率测试结果
	3.3 0.1 Gy/h γ剂量率测试结果
	3.4 0.2 Gy/h γ剂量率测试结果
	3.5 0.4 Gy/h γ剂量率测试结果
	3.6 0.6 Gy/h γ剂量率测试结果
	3.7 1.0 Gy/h γ剂量率测试结果

	4 总　结

