\\\I\\\\\\\\\\\\\\\\\\\\l\\\\\\\\\\\\l\\ll\\\\\\\\\\\\\

QK2240632
N 11-5660/TL

- _ k=3l
& - - ““* =, A - g
At il bl HmERS AR P AhE A ER— L
—— LG EAFEEMAZEIRAN R REB B TEREZ 7?—,/ 7 K
& F o — al gl al < s - F

CE A=

AR, B, BEH. BiE ]
Bt . B4, B
%DFJ%UJTZ@%AEEE@@J@M@E%%”XRE%?;

48 F

P B nkls

BRfER. BEEE, FREGHESUREFER
Xl Jg 4€

ISSN1674 1617

“ |.|‘ l”\\“ EERN PEZTIVERABRAA
ENBMN PERTFRELRERGRAR




Okl %3

CHINA NUCLEAR POWER

(AT 2008417 )
202248 A 5154545 ( 566l )

FRIBHPEFARIT (KBAR ) BFHRER (PERARIFINLGE H
MREE) « ARAHFYRBROBERAR “AABE—MF LTI
M CREZOHT (3% ) BuRE) . EREEFAFRAF (FX
REHATINGRE (£XhR) ) . "BEPTEHETE” SHEEK
Fo ZTIEHTPEANEUBFLAEH., TR, £17. FENZ
ERATIZY, ARZANRHEESPEMNEERUERSE, FFE
AEEEATIREXBEZRZITANARE RSN, MERY, FE
RWAHAR, ATPRREERAAE,

HEeEF: RPE
FEBN: FERTIERBRAR
Fhef: PERFEERERERASE

ERERE

¥ & HEE

B & FTXH EKBEF

Z R (sexeEss)
FiE ENE EIHE NEER |BEEE
BxE HRBH H S HAW EERE

RIEZE RS seceanr)

* & ERHE

BlE & Bt KRG | T

EERE KXH KKE FERM SBEB Bl

&5 = T 8 BYE F R T HF R ERY
I FEE FEF FO0F FILFE PHE
HER BEE Rzt ARE ERE E5EH
EA# x| B XHRA XEF B X
AT IILE kB ESE FEZRL FRR
TR RIE R HERE R K RES
REE Rx: BESR M 8 REHE SRR
apiEmE GkCH BT KRS KAIRA KR
¥ B BMRES BRCA FBRER KR F ¥ B
AEE ERE KR REE iR $5Rs
RHEE FEFE BRE X B B F NI
HigXE RBE BNl BN BEY ©EF
MAR FiRFS BEEZ &L

REH

it €: £ BB

HREDEE: E A

AHIFESHRE: Tk

% B B (mexeEssr)
E A FTHMH DHtE BEXE R M
B FAM X B B &

ik EETEREERRE 43 5 HB%: 100048

YRIEEREIE: 010-88828694/88821456

8 FME: http:/zghd.cbpt.cnki.net

ER%—FIS: CN11-5660/TL EFRARETFIS: ISSN 1674-1617
BRI : 80-910

B Rl AeEEERORIERAR

HRZ1T: PERFREHMEESRAR

RITEE: BRIMFET

EA%1T: £E&MIE

E5h&1T: PEEREBRSAAT (b= H3995/4, HB4100044 )
IELEETIE: REIH FE 8244 8

WiHEr: ® & 010-88828678

HERA: B 4

Bl ARAAXEIRREENMBERBETCAUR, XHE
. RETIW, AEER, FREASTIMERET, FEE
ATHRZ X ER REITHNA BT _LREH,

O B EE

RUME, BN, EH. EE. EXAXH
S LR A RRB SRR TR
SRIEF 453
B IETI & R & G ERREKEE A L R
W R AR
I R, ZEK456

BTl X TR R R Mg EE
NEE, Ok, EEE, F462
XEREAEBRIENEMBYLEIRE

vdii]
BV, R¥EH, B4, F469
e TiRis A 1 IR R 5 LRk
& K, HRER, RER 475
E?ﬁﬁﬁﬂﬁimﬁarﬂﬁﬁﬂﬁfw
¥ K 479
BEFERAFH " EEZ—ESE"HHEAL

B
SRVIR, H &, x 485
AEZE” 7. sSHATREMEHNALERE
IS LR
k F, ZER, £ A, F491

O BHBIRER

BRI XB5EBAEERERELARIR

R

ek, MK, 3 R, F498
LB AFERAREZERESRE

X F, T Opk, BB, F 503
BRI BB XS ERERITSRL

ERK, HEBRER, RYE, ¥508
BRIZEERERERBAREAKER
BRI LHRPRSEERI T

BRI EE RIRER
X &, 2 EE 517
AP1000 ZHHAKRRUBER BT R
R I
F &, B, KERS21

ERE 513

FRUUBRGEKHN R ZEHEL

A, IR, hER, F527
B R EMERR / BRAERREHN
BitSNAWR

RER, EHRE, o F, ¥536
FRUZBRNAR B RERERSMR L

kT, THF, K K, F542
AT FR YR RS R A FEY A SR 1

(87
AW, K 550
BT /N B 42 P 4R T 15 R 0 2AF B
FEARIASE
IEK, BSF, & F, F555



R CONTENTS

EEZE
P450 ‘MEECHEE, HELER—
—E W PEAREREERYR . REGFHIZRA_FABAKAET *unk @xw

O EEigE O ERiE

ZHRAE™ L ASG K Bhil Bh 44 7k IR W IR Bk R
B R
x &, KEXE, L% 561
B T8 B AR R R 2 U055 HE MR P9 i R
BR5isHHR
W oA, £ Ok, EHE, ¥ 565
CPRICOOHA—EEASEREREBEERS
RCPO2SMT & Bl [ B B T & X AT AT 4
# K, FKRE, BHE 5T
EaRGAERERSEE ST
IWP, MK, T #, ¥576
BRI RE AARH O ERE ST R AL E
#R4 580
R POIRERATEBERALEBIEMR
T R, AR&E, N=x, %587
R—HE R B A & 7T WIS SRS
2LE, F H, LILb, ¥F595

BRI B E BRI “Co v SRRRITIRMIST

Biek, EHRK, & %, F600

B AR — IR IR R T 3 e g R
SRS THAR

wik#, KRR 607

SRIBUBTRLIARL R AT A M W RS S

5
£ &, ke, % #, ¥610
ERZR RO ETFE

X FFF 618
O Bt

BHifEd. BEETE, FREBEREXL
iR
X Ik 4e 621

PEIRFHE: EEhEBREn R

¥ %624
ICRELRNERSTEZE
¥4 626



@ 1% ¥

CHINA NUCLEAR POWER

(Bimonthly, First started in 2008 )
Aug.2022 Vol.15 No.4 ( Sum No.66 )

Under the auspices of China National Nuclear Corporation

Sponsored by China Atomic Energy Publishing Media Co.,Ltd.

Academic Committee

Chairman YE Qizhen

Vice Chairmen WANG Dazhong OUYANG Yu

Members
YU Junchong WANG Naiyan WANG Fangding SUN Yufa
FC—:HEN Niannian| ZHOU Yongmao QIAN Gaoyun XU Mi
XU Damao @
Editorial Committee
Editor-in-Chief CAO Shudong
Deputy Editors—in-Chief
LEI Zengguang ZHANG Fengwei WEI Yuan
Standing Editor
ZHANG Wengqi ZHANG Qingchun ~ ZHOU Zhengye ZOU Delin
XUE Junfeng
Editors
YU Tao MA Wenge WANG Ping WANG Kan
WANG Jun WANG Chengli WANG Degui WEI Longsheng
NIU Yuging NIU Xiaoping YIN Weiping DENG Lintao
TIAN Jiashu TIAN Xiging LONG Yunfei WU Chongming
REN Junsheng REN Xiaona ZHUANG Huolin LIU Wei
LIU Zhenhe LIU Jiangiao LIU Xiaoying LIU Zhonghua
SUN Liping SUN Liya SUN Yongzhong SUN Hongwei
LI Junye YAN Jinquan YAN Jiapeng SU Guanghui
WU Shijing YANG Yanhua WU Tao WU Hongwei
WU Jianjun WU Meijing YANG Tinggui HE Jian
SONG Yanan ZOU SHULiang ZOU Delin ZHANG Wenqi
ZHANG Shujun ZHANG Fengwei ZHANG Chuming  ZHANG Mingxing
ZHANG Yi LU Daogang CHEN Renjie CHEN Yanxiang
CHEN Mao XIN Chao ZHOU Zhengye PANG Anbing
WU Hanjing ZHAO Zhide FAN Guibin HU Xiaodan
QIN Mingkuan JIA Guixiu GAO Huxian NIE Yong
CHANG Yu FU Zhongxuan HUANG Haiying KANG Yexi
CHENG Ruixian = CHENG Xinhe CHENG Huiping PENG Haiging
QUE Weimin CAIl Zhenfang PAN Qilong PAN Chuanhong
Periodical Press
Director: WANG Peng
Director of Editorial Office: WANG Dan
Deputy Editor of the Issue: WANG Yansheng
Editorial Department:
WANG Dan WANG Yansheng MA Shiyu SHEN Wencong
P! Qiao YANG Qing HOU Yixuan QIU Xu
TAN Jun

No.43, Fucheng Road, Haidian District, Beijing 100048, China
Tel: (8610)88828694/88821456
Submission URL: http://zghd.cbpt.cnki.net

CN 11-5660/TL

ISSN 1674-1617

Postal Issue No. 80-910

Printed by Hebei Baochang Jiacai Printing Co., Ltd.
Published and issued by China Atomic Energy Publishing Media Co., Ltd.

Public issue both at home and abroad
Distributed Inland by Local Post Offices
Distributed Abroad by China International Book Trading
Corporation (P.O.Box 399,Beijing 100044,China)

O Delicacy Management
Deepening the Reform and Achieving the Leap and
Transformation of Qinshan Nuclear Power Plant from
a Follower to a World Leader
ZOU Zheng-yu 453
Study and Application of Refined Management of
Spare Parts for Changjiang Units 3 & 4
WANG Ji, WANG Sheng-jie 456
Grid Management of Quality Responsibility System
Based on Big Owner Mode
LIU Yue-feng, CHEN Xiao, WANG Zhang-yun, et al 462
Popularzation and Application of the Dual Prevention
Mechanism for Key Hidden Dangers in Nuclear
Power Project
TANG Shao-hui, SONG Feng-wei, PENG Dou-guang, et al 469
Innovation and Practice of Refined Cost Management
for Nuclear Power Project
DONG Bo, XU Hai-gen, ZHU Bin-bin 475
Refinement of Nuclear Power Plant Process
Management Based on Excellent Performance Mode
LUO Bin 479
Fine Management Practice of the First HPR1000
Based on Technological Innovation
ZOU Shao-jun, YANG Xia, LIU Yan 485
Innovation and Practice of Refined Project

Management for Units 7 & 8 of Tianwan NPP
ZHANG Xue, Wu Jun-gang, Li Jiong, et al 491

O Nuclear Power Exploration
Research on the Construction of Intelligent
Management Platform for Critical and Sensitive
Equipment in Nuclear Power Plants
LIU Xu-jia, LTU Guang-yu, LIU Shuang, et al 498
Experiences and Prospects of the Construction of the
Scientific and Technological Innovation System of
Qinshan Nuclear Power Plant
LIU Lie, WANG Xin, ZHOU Zheng-ye, et al 503
Analysis and Optimization for Management Index of
Nuclear Power Plant Refueling Outage
WANG You-zhang, DU Hai-hu, ZHAO Zhong-hao, et al 508
Analysis on the Impact of Camera Multi-target
Tracking Technique and Precise Personnel Positioning
Technique on the Physical Protection System in

Nuclear Power Plant

WANG Yong-zhong 513
Organization of Experience Feedback for Nuclear
Power Commissioning

LIU Gao, LIU Hai-jiao 517
Introspection on AP1000 Modularization and
Application Suggestion
LI Tuo, TANG Dan, ZHANG Qing-chi 521

< Nuclear Power R&D

Optimization ofthe Condensate Extraction System of
Fangjiashan NPP

XIA De-li, WANG Gong-zhan, SHANG Xian-he, et al 527
Design and Application of an Expert-system for
Recycling and Reuse of Decommissioned Wastes
from Nuclear Facilities

ZHANG Yan-biao, YUE Wei-hong, YANG Lei, et al 536

Technical Modification and Optimization of Condenser
Leak Detection Device for Fangjiasan Nuclear Power
Plant

ZHANG Zhen-yu, WANG Jin-fang, ZHANG Yj, et al 542
Optimization Improvement Based on the Measurement

Advertising Business Permit: i@/ F% 8244 S
Marketing: HUANG Rui 010-88828678

Cover photo: XING Ji




—et

B CONTENTS

2022% HE 15 % & 4 H

Painting by XING Ji

“Love Our Motherland, and Devote Our Whole Life to Nuclear Industry” —Interview with Yu Zhuoping, the first nuclear power

P450 Exclusive Interview on Nuclear Power

operators in Chinese mainland, and the former Deputy Director-general of the Second Department of Systems Engineering, the former
Commission of Science, Technology and Industry for National Defense Journalist SHEN Wen-cong

Failure of Siemens Steam Turbine LP Control Valve
DU Chun-cheng, LI Hua-huan 550
Study on the 2AF Material Liquid Index Based on

Wavelet Neural Network and Genetic Algorithm
WANG Guo-min, CHEN Guang-jun, XUE Yong, et al 555

O Nuclear Power Equipment

Analysis and Treatment for the Surge of the Self-made
Steam-driven Auxiliary Feedwater Pump for Nuclear
Power Plant

WANG Yan, ZHANG Xi-liang, WANG Hai-hua 561
Study on Monitoring and Diagnosis of Internal
Leakage of the Steam Turbine Bypass Valve Based on
Temperature Characteristics

YU Song, WANG Xin, WANG Tong-chen, et al 565
The Failure Causes and Replacement Item Feasibility
Analysis of the Wide Range Temperature Probe
RCP029MT in CPR1000 Nuclear Power Plant

ZHENG Yuan, L1 Yong bing, CHEN bing-chun 571
Analysis on Difficulties in Manufacture of Waste-
cladding Tipping Gear

WANG Li-sha, SUN Ming-bo, WANG Jing, et al 576
Analysis and Treatment for the Pump Outlet Pipe

Vibration in Some Nuclear Power Plants
'WEI Bang-hua 580

Study on Welding and Heat Treatment Process of P91
Steel Main Steam Pipe in CFR600

LYU Chen, ZHENG De-zhuo, LIU San-yun, et al 587
Equipment Reliability Maintenance Practicefor the
Rod Control Generator Set at Qinshan First Nuclear

Power Plant
CHENG Yi-yan, LI Yang, SHEN Wei-ling, ¢t al 595

< Nuclear Power Materials
Radiation Experimental Investigation of Flexible
Graphite Filler Seals in Nuclear Power Valves
GENG Yan-chun, TAN Gui-bin, HUANG Xing, et al 600
Microwave Digestion-Atomic Absorption
Spectroscopy System for Measuring Iron Content of
Ton Exchange Resin
LIN Qing-hu, XU Tian-feng 607
Primary Research of Double Heterogeneity on
Particle-dispersed Fuel and Burnable Poisons
LOU Lei, CHAI Xiao-ming, YAO Dong, et al 610
Establishment of Analysis Method for Trace Boron of

Fuging Nuclear Power Plant
LIU Dan-dan 618



REZHS BREZHE  PREETER PERTREHMRGT

B U ik

w, v
2% o e o

2022458 i

ERZEM 45.007T
ESNEM 20. 00E T




