g. i ISSN 0258-0934
ERR (RHAEREATIEE) S00FHHATI 2 — CN 11-2016/TL

: N N : HDYUEC

AR IT 515 A

HEDIANZIXUE YU TANCE JISHU

Nuclear Electronics & Detection Technology

&3 LEERESTRERED

NUGLEAR ELECTRON

ISSN 0258-0934

I‘ “ I
215

0258709




ZBFEF

SHRWEN

M BE Bt +
= »

HEDIANZIXUE YU TANCE JISHU fi&&E=F B?ﬁ;ﬁﬂ TCH e S
AT 198141 H6IT £41% S 1H(E2848]) 20214 1 A 20 HHER
Y [PEP “Er
BRTFEEHRNEAN S = N
flﬂﬁ A B DD o T & 3 BT He o T4 0 3 10 1 A
i ik C BN AR LB RICD
B LSO B AL ¥ BT I BB B B SRR BESE o vvv oo e oe
ﬁ;f% g LT U R E TR W Bl
% 22 b5 B H A
A FAHL ™ % A 0 S 1 B ABT -
CI 3 T 29 BoAR T X 2 35 B 3 555 B BRI H T IR R (12)
i 100176) 2 £ K I A 2 W R B - - HORAS
S SRS VAR BRI 07 7 F BT ATE v Y S AR
i A SOMLZE fERER P R R AR X (20

(R T2 5 R )

2t 4

Yt 45 7 HL15 (010)59573451/59573420

ik http: //114. 255, 135. 38

L {54 lw261@sina. com

i H 8 AT A

S §i A ) AT £
AT i PR

BT

S B

(R T2 S IR A )

it
Bl

AR 15 11 42 Y 1K A 4 E Rl

AR HE

E M

3441 30 6. 4 4F 180 JG
hERETS

ISSN 0258 —0934

CN11—2016/TL
E RS FRAT

ITEEEWWIES

HATRF48 0011 5 (1—1)

EREREZERSAR
* H:ALHE
EEEIEH AN
BlE%:
ERE £ MW XK SKES
oo PR
£ R:
B E B OEEHR 15 17V
XIRARK XIHR%E RFHAE W
it wooi REDY R
skmbH 2 FIEX ZFEE
WYX #WIsC LA =
HBDL DL AR ki XA B
PRIEE  Brat R BRFHBEF B
BERCR W % B AR
St Hige g R fift 5 W

[Larets

Mok

X 7. 55
k4
DINENC'N
P A B
pasaw il
LAk

y S AR A R R I R G s -
45 BHLE B ERMA.ERT.T O#GO
200 LI b0 Wi 1 i R 98 0 ) 1
--------- IR AL R &L TR W R RS AR R L AN L TR A R AR (36)
Z I fi ] A AZ A LR W b R A -
- WP ED VAT R AR R DSBS BR (42
1:;.}’”{)Iljgﬁllf“m&ﬁ&];gy)%ﬁ J&-
sies o - W ELJPWE.E OMTA.E FUD
rn]kt%l!ﬁl 11/%%5){%” B SRR fﬂru]ﬂ ,]!/J Xﬂt
AR B, X SO AR Il KB W, T AR B R TE R IR S L R R B,
SRR X A B BT SR L DT SCHR X L B T L AR BE L 5K 1] BH (55)
T PR K U b K M AR R IR BEE LR 2 M R g kBT -
- - EMELL PR OBEREB R KE BT S W L8 #G6D
WDXRF %l U-Mo &4 H Mo frfik «oeeeeeees
< RARR S BKE T R T WU R TR 4T £ D (68)
ER B TS T RE A R AL A R R -
o ZETE LA ML WA SIS LB BRI B T (72)
MC #48 EDXRF 325 4 3 4= 56 b S [1) 725 0 ¢ 28§06 3 4%
SESHERS SRR <k AR L REER IR M TRTGTD
SRR X G U T R 0 LR A T
© TR BN AL AN LR AL AR B R (82)
FEAE U T AR K (E AT ¥ B e oo veeveeeeees BF R FPE B F QD)
25 9 4% 3 ?ﬂJ%zﬂ:ﬁ%mmmwr‘mumtﬂﬁ
W KA RTTRE LTI A (92)
: mL?A oo BLA PR O RAERO8)
CFE ORJXET.EER. &2 B3
% H ) HE A i R G B SR A AR R T T -
------ PR e XS, e M R E S AL LR, M AT 0D



MC BRI BE, K P FIHEERRIACE e EXFH(112)
PAT A T 2 1 95 G W DA R R AR e e ee e
- Ir FLEESR AR ML SRLTk MR &L EETRAL6)
I FH BH B 38 #1243 185 Ac/Ra (49 52 55 B 5
AT L WA B S FELGR R BN L X k(121D
B b DX T K Al 2 S R -
o XU MR R E .2 AL WS Wb 25(126)
CLYCEP¥_Y gému@u;&ﬁ- S SRS
B ERER LV RAMN, R B R, T LA32)
W%%*?"*?ﬁ'ﬂ&ﬁ*“iﬂﬁ{tﬂﬁ o sisisisinis nnzaininse i nininnineisiels éﬁﬁif_(lyn
HIRFL I—]*‘tf#ﬁ%/ﬂsﬁ(’”‘%ﬁEE‘{ﬁ*T;E....................................
- - - TR ERE R AR, AR, R R PR (142)
“AE T — S S P B R BB e . B.E RO,

B PFLE/NE LSO 22 SRR 8 XU (146)

PMT LB SO EBR BB BT weeeeeeeeeeemeeeee FHER L BRISF . 8R KT 1,
FAERL AR RE.E WL SEIRE L ZRIEEESD

FF TG & - B 8 AU S8 B e vee e e e SRR BRI (157)

BRI o M0 T5 Y E LA R T -

------ OV ARG BRI K T, S, TR 45 (162)
G (E) M0 R -7 i e e - 4 -

VLW EVEVE I LB I B 80 B ST RS B (168)

W T AR R GG 5 A B A AT -
----- THE . LSRG R RO b EARR 25AT73)

SIS U o A S R A R g R -
B VELCEIAUAR B B G RS R R L X AL BRI (178)
WPGIL KRB U Rn B E K 5IEH - XGRSO, Tk H A L SO (183)



NUCLEAR ELECTRONICS & DETECTION TECHNOLOGY

Monthly

Established in January 1981

Vol. 41, No. 1 Jan. 2021

Chinese Nuclear Society

Nuclear Electronics and Nuclear Detection Society

Responsible Institution

China National Nuclear Corporation Co., LTD.

Sponsor

CNNC Beijing Nuclear Instrument Factory

Editing

Editorial Board of Nuclear Electronics &

Detection Tech
Editor in Chief
LI Wei—guo
Publishing

Editorial Board of Nuclear Electronics &.

Detection Tech

6th Editorial Committee

Editor-in-Chief
LI Weiguo

Standing Deputy Editor-in-Chief

XUE Changlin

Deputy Editors-in-Chief

WANG Lianghou
LIU Yinong
AN Qi

CHEN Shengzu
Editors

FANG Fang
WANG Bairong
LIU Yaqgiang
LIU Zhenan

JI Changsong
HE Gaokui

WU Zhifang
ZHANG Quanhu
LI Cheng

LI Yulan
YANG Mingtai
SHEN Liren
SU Hong

ZOU Shiya
CHEN Gang
CHEN Yingmao

OUYANG Xiaoping

JIN Ge

HU Tao
ZHAO Shujun
ZHAO Jingwei
LIANG Hao
TAN Jilian
WEI Long

WANG Peng
LV Junguang
YANG Bo

WANG Feng
FENG Cunfeng
LLIU Songgiu
ZHU Kejun
GUO Huiping
CHU Yuanping
WU Yican
ZHANG Xiangyang
LI Zhengyi

LI Yongping
YANG Chaowen
XIAO Wuyun
SHAO Beibei
[.U Shuangtong
CHEN Zhigiang
FANG Zongliang
ZHENG Yi
YAO Qiuguo
ZHAO Qiang
ZHAO Hongchao
XIA Haihong
JIE Yuanming
XUE Zhihua

CONTENTS

Test the Performance of *He Neutron Detector with Portable D-D Neutron
Generator s+=eseeeeeeeseeees LU Xiao-jun, HE Lin-feng,ZHAO Chao, HAN Gang(5)
Study on the Application of Gamma Ray Spectrometry in Uranium Enrichment
DU Xu-hong, YOU Guo-giang,ZHENG Jian-guo,

YANG Shu-yao® ,JIN Chao,LIU Kai(11)

Measurement ssssepamssasssss

Software Criticality Analysis for Nuclear Power Plant Safety-Related Control
System seeeeeereesesnnsnsniniennennennennenseensensennes. CUT Jing-bo. XIAO An-hong.
HE Wei, CAI Yuan-feng, WU Yi-chun(17)

Designof Cloud Platform Radioactive Monitoring System for Water Quality «+«-+
+ SHI Gang(23)
Sourceless Efficiency Calibration of Tomographic Gamma Scanning with Point
- ZHENG Hong-long,
TUO Xian-guo,GOU Jia-yuan, WU Yao,ZUO Wei,GUO Yu-fei,

HE qing-ju,SONG Ji-gao, YANG Lin-feng,LIU Wei(29)

Design of ¥ Radiation Field Simulation and Its Detection System - ZOU Yang,
WANG Qi, JI Yun-long, LI Da-wei, WANG Xiao-ning, NING Jing(35)
Free Drop Test of 200 L Low and Intermediate Level Radioactive Solid Waste
Drum <seeeeeeveseeesenees SUN Shu-tang, CHEN Lei, YAN Feng, ZHUANG Da-jie,
LI Guo-qiang.SUN Hong-chao,ZHANG Jian-gang. WANG Xue-xin(41)

Source Space Efficiency Method

A Multi-functional Visual Power Monitoring System of Nuclear Instruments
LIU Bing-qi, LIU Ming-zhe, TUO Xian-guo, REN Zhen-xing, HUANG Yao(47)
Construction of Nuclear Detector Monitoring and Fault Diagnosis Device <+++e+e+
+ LING Xin, YAN Yong-jun, LI Xiang, XIE Yu-xi, LI Xin(54)
Development of HPGe Spectrometer System +++++++-+ HE Gao-kui, SUN Hui-bin,
HAO Xiao-yong, LIU Yi-bao, DAI Chuan-bo, DENG Chang-ming,
WANG Zhu, LIAO Hui, WANG Tian-zhao, HU Shi-peng,
SHAO Jun-qi,ZHANG Huai-qiang, LIU Hai-feng, YANG Song,
JIA Wei-giang, LI Wen-cong, LIU Yang,QUE Zi-ang.,
TIAN Hua-yang,ZHANG Xiang-yang(61)
Overall Design Ideas of On-line Automatic Monitoring System for Water Radiation
Environment of Drinking Water Source in Gansu Province
+ WANG Hai-shan,CHEN Pu, LIANG Man-chun,
ZHANG Hong-fei, YANG Dan-dan, YANG Jie,JIN Jin(67)
Determination of Mo Content in U-Mo Alloy by WDXRE ~ «eee+ YU Chun-rong,
ZHANG Lian-ping,ZHAO Jian-long, YAO Hong-min,
WANG Huai-sheng, HE Wei-bo (71)
Design of Energy Measurement System for Tandem Accelerator Superconducting
+ LI Ai-ling,ZHENG Jian,PENG Zhao-hua,
ZHOU Li-peng, LU Ze,LIU Yun-chen, HAN Zhe(76)
Simulating Anode Target Material Selection for Detection of Different Determined
Elements in Soil by EDXRF Using MC Method = «+«esee+ ZHANG Li,REN Shun,
LU Min-bo,ZHANG Xiong, TIAN Wei-xin(81)

Booster

Linear Iterative Reconstruction for the Overlapped Projection of Flat-Panel X-Ray
HUANG Si-wei, HUANG Jie-xing, MA Jian-hui,

CHEN Jun,XU Yuan,ZHOU Ling-hong(86)
Gamma-Ray Characteristic Peak Interference Criterion K Value Analysis in

sesereceress YANG Xiu-yu, LI Qing-guang,GE Qin (91)

SOlTee ks fvsvrouTasmss

Gamma Spectrometry



Neural Network Identification Algorithm to Remove Lightning Interference from
Nuclear Explosion EMP Detection
""" WANG Hao-hua, MIAO Jia-you,ZHU Wan-hua, FANG Guang-you(97)
Research on Micro-Current Amplification Technology of Nuclear Instrument
JIA Yi-ge, YANG Cheng, LI Ang,LI Dan, HAN Wen-xing, WU Zhi-qiang(102)
Design of a Radiation Detection Watch with Plastic Scintillator and MPPC ~ «++--+
+ LI Chen,LIU Si-ping,JIN Jin-gen, YANG Kui, LI Xu(106)
Design of the Data Acquisition Program for Ex-core Nuclear Instrumentation
System in Nuclear Power Plant «+++eseeeeeeeeeees YANG Zhen-lei, LIU Cheng-min,
QING Xian-guo,ZHU Hong-liang, BAO Chao.JIANG Tian-zhi,
GAQO Zhi-yu, YU Heng(111)
MC Simulation of Detection Efficiency of BF, Counter «sseseeseereceeceecaeceecaciacees
+ WANG Wen-xiu (115)
Main Performance Test of Gas-sealed Hand and Foot Surface Contamination
MORItor e+ ses e sssssssesseesnmnnnnninninninnienienes. QIAO Li,GUO Xi-rong.REN Yi,
GUO Qiang,ZHANG Jia, HOU Lei, WANG Yan-fei(119)
Study on the Separation of Ac/Ra by Cation Exchange Method «++ssssseeeeseeeeeeees
+ GONG Zi-yue, YU Guo-bing, WEN De-yun,GU Xian-bao,
XU Feng,CHEN Jun, YANG Xiao-ran,SHENG Liu-si . LIU Fu-yi(125)
Tracing the Source of Radioactive Hydrochemical Anomalies in Northern
Guangdong Province «+++ee 2 LIU Guo-an, XIAO Kai-huang, WU Li-juan, LI Jian,
HU Peng, LI Li, YANG Yi (131)
Design of n-y Composite Measurement with CLYC Detector
+ WEN Wei-wei, CHENG Jin-xing, WU You-peng,
WANG Qing-bo,CHEN Xian-bo, LI Lang, YU Ai(136)
Research on Signal Processing Algorithm of Wide Range Neutron Monitoring
Device eeresessissisnimnniine e enes. HUANG Zi-ping(140)
Current Calibration of HIRFL High Precision Digital DC Power Supply =~ +++«seeee
YU Jun-ying, YAN Huai-hai, ZHOU Zhong-zu, GAO Ya-lin, GAO Da-qing(145)
Design of In-core Neutron Flux Measurement System of HPR1000
--------- YANG Dai-bo, LI Kun, LI Gang, WAN Bo, LI Dan, WENG Xiao-hui,
WEI Wen-bin,ZUO Si-yuan, ZENG Feng-mei(150)
Filter Circuit for Ripple of High Voltage Power Supply
------ YIN Shi-yu, CHEN Peng-yu, QIAN Sen,NING Zhe, WANG Zhi-gang,
ZHU Yao,GAO Feng,MA Li-shuang, WANG Yang,LI Run-ze(156)
Determination of Abnormal Lower Limit of Radon Value Based on Fractal
Content-Total Method ++++ssseevessereeeess ZHANG Hao-yu, ZHANG Xin-jun(161)
Design of On-line Detecting System for a Surface Contamination of Nuclear Fuel
Rods +++ YUAN Ping, LI Tie-cheng, LIU Ming, LIANG Jun-cheng,ZHANG Lei,
HE Yong-tang, MA Jin-bo, YU Tuan-jie(167)
Calculation of Energy Spectrum-Dose Conversion Based on G (E)Function Method
seseesseee JTIANG Hao, YAN Yang-yang,SHEN Ming-ming,
ZHU Jiao, HUANG Xin-jie, HU Chang-li, DAI Chuan-bo(172)
Impact Analysis for Installation and Location of Nuclear Instrumentation System
+ WANG Yin-li, LUO Wei, LI Wen-ping, HU Jin,ZHAO Jun,
ZHENG Shuai, HUANG You-jun,ZHANG Yun(177)
Design of Distributed Timing System for RF-Driven Negative Ion Source =+++++++
+ LI Yang, HU Chun-dong,ZHENG Chang-yong,ZHAQO Yuan-zhe,
LIANG Li-zhen,CUI Qing-long, LIU Wei, ZHANG Xiao-dan(182)
Detection and Evaluation of U and Rn Nuclides in Water Environment of
Northwest Guangdong ++=s++«ssseseeeseeeaeeeaceeees LIU Hong-chao, WEI Cheng-bin,
ZHANG Jian-feng, XIA Wen-ming(188)



NSTiaw FhFEiR

o) Iﬁﬁﬁﬂﬂfﬁ‘%&?ﬁﬁﬁﬁﬁﬁl%@P]?lkﬁﬁ&*ﬂEFXﬁi%ﬁﬁﬁ‘iﬂﬂ%'%ﬁ&*fEﬂ ATUNERETAS. PEMHEA

HARNPETIZIERARIRAKSE, SER—EBNDTHENFLZBESROIXEMTYE. ATLILIFT. oI5, mw
AN RIRE, R, 3. BAENRSNCHE, &‘6%7]lm9F§FTmfi¥ﬁ/ﬁ,§E‘JXﬁ7’6ﬁ$ﬁu§ﬁ'ﬁ%7J!

ZHERE. 62, EFEH::::E’J%TG? o
¥, IR, EREHEOMRAIRoHSHIREHEE

- TENSIHEESZ . MNaZJU
HHESHUERS  BE 7 RITUERETRIEK
EAYERRNES. FENHFESMERALE SR
FRIEE T OITEE
IIREBARIB DT | FEENEEINTS R

1 v -—--alv4
CLE-3000ST1B] W::s

ZHeR. 62 RERTHNBEENMENTTEL
SVRBEH AT P AMAE BRI HETHIGN
nH. BREFHEOMmTRENHETEG

DITSEASEEIMN1ppmEI99.99% (= - the

TIRFES , ILANEXAIRNE S THHER

M F ESMIER AR S SR IR ANIRS T HETRAME IR
KIDRPXKEE  BREAURNRFEEED TSI TEE

) EWNRET. SRESTTRN. RoHSIGIFIE| BE B HEIEINE T

=1 (EEESE B8R BtTIEEK. EAFNIIE. Banalis
RASHAORVNEDEE. ASKVERIEDHEAHRNRS
RAETEEE |, SE SR

FERTIRRS | HERr e EERERENTE

KA TSRS SR LLIEYF BT, KESTHERENE

RIS | BRI THSIEEX T ETIRNR SRS RAURE (),

B mickiTETaERLE  NEEER
B PERATBENS SDDRNEF IR RIS IR A KIBIRS T D 1TRIEE
RIEARREmERIERRR. IBATIMNES , (EEEEEEN
SENIDTTIRAESREEMNER. F5E

NEIEERHTE: 028-84205915  fEEL: 028-84205895  HiAARSFHEiE: 028-84206607

Huhik: ST A e TV = B I E bR A& PG wew. xrfen. com E-mail:cd84205895@163. com



