N
o
B
E
£
]
H

&GS ¥ er

(@5  Rbs « 13 ISSN1002-1388
FEZOHTIEESE)EIEE CNKIREZARBTIMNEHREE SXREBETEEE FEETIFREERT CN50-1072/TM

HTHE AR @

2021/23

FINAC EBiidix

REEEEEANEBAaB8mL
BISBRA =1L

ISSN 1002-1388

97, 027138213 ||||‘“

710




BIRA BAHE

EERN: EXRFERESERAE
(RRHEXFBFERERFL)
Epf: ERERESERAE
BRMHENIEZS
fRIBHAR: (BBIEA) 4wiEED
thireafi: ERMHRIFEFS

i F 5
B&E: $BPBS
WRES (IREEHEHS)
Eim:
= Gl
FA:
EoKS¥ FRE O
BIKIR &g RHEE
= 17 = B =EE
X & BF= =]
LIN= EEF B =
FEH HERE Witk
TKERE SKEE B EF
HITER:

FREE B E G =
=EH K18 XKl
Pl O SKRE
g R E Al T
T4 FihF BHEER
REIEIN wm & SKHES
FREEIN eS|

WITESR: @ [ (023)67039621

fRIBERE(T: R B (023)67039613
#migER: (023)63502993

E-mail: diangong@chinaet.net

hinEk: (023)67039610
E-mail: matrevhx@sina.com
%1388: (023)63501714

itik: SEERMICXEEAFER 185
BBgR: 401121
Rafk:  www.chinaet.net
ERl: EXREAFRMEISERAT
£iT: ERHBBBERIMATTRT)
JH: £ESHEE
Bp&Z{SEE: 78-61
SHEM: 20.000t $5.00
EFFREELEE RS ISSN 1002-1388
ERSK—EZEERYS: CN 50-1072/TM
I"SEENEE: (R HEF(19)50075

IRIRFRE  FEEEE
FHBFEZEMD: EREESRWESM XWAER
&Imh miE: (023)67621818
iteht: BRAAIERHREMEXE2SMEARETE
REREFHNNE, SRBERHER, HMEERREEER
BB RERBUZT AT

NERBEE, BSEREKAFRENSERARRRIRR
ik BRTARRERKEREAEIIS (BE FERTH27-2)
#B4%: 400707

G R

R S

BT 1980F 61T 2021/2383 (2 5855788) 2021E12B 108 HhR
3,
B X

EiSiRR
S T T T Bob AW B % §
4 B T S R T 5 P
7 ST ARIMATU B ) T 2 BT ot 5
10 % PRI P R 0 T A o 5 o o 2

H—L AR R

14 T FU R A7 1) 22 S 2 P R o i LA I v
ANFxHA FERH O &H R
18 FETAT I 0 XU HE 37 4 R 2 I8 U S R T 5
xfe% HAEW HEL F
20 B sl ZetaZB e 45 RS S AL FR ER 20 BT
IHHE EARE BAREE F
25  ET =M PR LR A R R S W
EN " = fpfE F

29 ET R 2 oo T e i SR kA FEX A
33 HET 2 Mkt [nl ol v U L2 R P SRR 9 P kB R e F RS
35 XL HBLAE R B 20 A AR Rua#H E b Z;g
ffcHE TR

37 EFCIR AR RO AT ) B P LI RE BT 5 TR &

41 RKOUE B REE WO SR B0 B EH R IR
FRE H W F M F
46 LRI BB A B AT HEDIF ST B o o e FREY O F
49 BT LA R A A 9 v LA B R B s o iR
R X B HK OB OF
52 PIVESHLRIE FE S e i 4 TAE PR
BALE FTAK FE2F
55 HTZYIT K A Bk A 01 H 98 o U5 2k A S Al E (270 Hr -5 0 e
KEZ B
57 AR BRI BT 1 5 HL I L RE SRS e 0

R ox B F B F
59 AF L TREN A R B AR R AE 4 BT Tk %2 R
62  YRIRME LA RGPS T

5 ® F F oK B OF
64 Mk R R s S S B OB R A

wEE K HRTE ¥
69 JAIIH PN i PR R s A L AT I%Y



BSigH

72 220 KV GISWri#% & I B4 5 A T i i s 4 M ARFAL R A
76 AR GISTR A £ A 0 BT I N 2k A o kR HEFA RES
78 RN E FE VT A L R 2 G Ao A B
81 ZGW2-816/J5500-408L 4 = He L it b 25 FF 3 it e 14 T+ 52 Mgl B R
83 R TIADEM = A A TR A R g it = &
87 110 KV 7R HL 3l B A A e AU 5T 3
90 TR UEMIAHUME 4 T LGP 43 b S 48 06 I 5t 4 4> 8f
93 AR ATV S o W i R 40 BT 5 A B 74 =
96 10 KV/HL 25 v i) 2 3k i e Ak o0 A A R K B DHEM F
98  KHLJ PRZHLIE MBI R G T SRR 9T R ik FE%
102 — A% R A% FUET AR 3 30 A St R 40 Bt B % 5 ES B e
105 %220 kVAZ HL s AR GAEK 2 2 R 47 Bk ] )52 P9 4 By fiE
107 6 kVIFR “firik” 5 R 4T 2 B 3 15 it & B
109 L GISE & PRI EE 5 BT 5 B JE 5 41 FEMH FHE ZRAR F
113 UL 171 R LA — IR BRI B A T A A9 I K AR
115 8Ll 7l TR e AR R ol 28 P 3 TR v 1) 2 5 4 A ¥ B FAR X2 B F
118 — L GISIHT I 2% 57 5 M A it R 0 BT 5 4483+ FXRE Ik AmA F
121 — Ak R g ng et 5 1 H Kk EA OH - OF
EESESEAR

123 JET Lk PP IS A0 FC R HE 40 9% S 32 0 B A ¥ Ak wrk®
126 1 He 7 % 2R S S B 0 45 0 e 12 W R BE 9 Kk
129 PO ) HL G042 2 Gk T [ G R4 A PR 179 35 1 % & ALKk B B F
132 JURZEHEE N T RO W o b =
135 I X it H 2 5 SR 25 2o HhL s 149 77 3 5 T 9% I A& vmE K K F
140 HT R %% HEOGIE 3 AR ) GIS TR A A K A 4 T S50 i A6 I BF 2 e FMAR FFRLEF
144 i BY il B 246 25 S 20 v 5256 v i 1 T K M #
146 FACEERE G B Ak 4 B SR AL AR B RS T AR PR T 5 BEXE BAE SHE F
152 A6 0 B 52 50 H ) SR R 2k i BE T S o koW ZEF
155 2 JEI5 R H Uit i ke 5 e AE 2 M DU R e i i v RN 2 HBE Kigg vHax F
-1

159 1000 MW % B AILZH AT Th o) 3R 5k s 43 A S b #E 2L
162 220 KVWT ik & ) £& [l 45 55 R PR 40 # B A B 2 4
165 330 MWL Il AL PAATL2H ¥4 s (AL B 5 A E B
167 HEHT HSE TR E SR E 55 5 B i F T4
170 /NIRRT 110 KVEEA RS 50T KA A
173 2 F2 I B A 428 il 35 O WL SRR 1 40 i 5 b 2 n % A A
176 Kk FUAILZEL Bk il i B AT R Ak iR B 4
Bl

178 K J1 RN B AT % 1 2 1 WAL 51 43 Wy S A 3 ol BAEKR kE%R
181 H TPz vl K LS BRI T T 205 EBRE A
183 5 15 FEL ML A H A R R R VA FRER AT #&

185 KAV ALHLM IR I PR MU R 2 5 sk 2 PPy M P
SHeEEEEAR

188 HE i B 4 FL A - & M R AT EF BEIE BAik
191 TPy W B AR 1 R GEbrs s 1T 5 1 H & F FHFE F

&
194 T KRB G Pk SR bR ik x|k FAB K-



ELECTRIC ENGINEERING
(Electric Power) No.23

CONTENTS

Theoretical Research

20

25

29
33

35

Research on Lightweight of Offshore AC Boost Substation «««-----xwxeeeseeereeeeeeeee DAI Qiwei YU Gangjie YIN Gui et al
Research on Electromagnetic Simulation of Non-contact Monitoring Terminalfor Catenary -«««+-«weeeeeee HUANG Hailang
Research on Early Warning of Thrust Pad Temperature Trend Based on ARIMA Prediction Model --«-++++--eee DONG Zhen
Coordinated Planning of Renewable Power Sources and Distribution Grids Considering Source-Load Timing Characteristics
.......................................................................................................................................... BAI Ylfan SHI leO CHU Xln
Detection Method of Multi-Load Induction Cooker Based on Current Phase -+« LIU Fangzhou LI Yuling GAO Hong
Research on Wave Head Algorithm of Wind Farm Collector Line Based on Traveling Waye:----------soeerrrrrrrrrereennn..
............................................................................................................ LIU Xulong MENG Xiuli MENG Xianhong et al
Static Quantization Lll’l’llt Cycle il’l Dlgltal Controlled Zeta Converter ................................................................................
..................................................................................................... WANG Xinwei WANG Faqiang ZHOU HOngWei et al
Integrated Energy Post-evaluation Method Based on Triangular Whitening Weight Function™««««----oooeeerrrrreereimiee
......................................................................................................................... LIU Huichuan XIAO Ylng XU Jlaql et al
Multiple Load Peak Load Control Strategy Based on Virtual Power Plant::----ooeeeoeeeeeeeees LIU Yongchun LI Yijie LIU Wei
Research on Lightning Coupling Overvoltage of Transmission Line Based on Multi Pulse Return Current and Considering
LT ey sV Tl D ey P HE Siyang
Distributed Capacitance Characteristics of AC Motor at High Frequency ------ GONG Fangbin WANG Shan LI Zhaoxuan

Power Transmission and Distribution Engineering

37 Research on Current Dissipation Effect and Resistance Reduction Performance of Ring-shaped Grounding Electrode -+
................................................................................................................................................................. ZHANG Pengfei
41 Study on Simulation Calculation Method of Ampacity for the Cables Laid in Long Distance Tunnel® «««-----ssooeveeeeeeeeeeeeeee
.............................................................................................................................. LUO Chujun YANG Fan LI Jian et a]
46 Research on Low-frequency Load Reduction Technology and Standard of the Power Grid :«oororrrrrreeeeermmmmmmiemmm.
........................................................................................................................... TANG Qian SHEN Xu LI Yuanzhi et al
49 An HVDC Power Reversal Control Method Based on DC Lines Conversion® -« CHEN Le LIU Kai ZOU Qiang et al
52 Application of Guyed-V Tower Foundation in Foreign Transmission Line Projects «------ssooeorrrrrrrrrrrrreresnniiiiees
............................................................................................................................ YAN Bencun LEI Guangjie NIU YuCaO
55 Analysis and Judgment of Fault Location of Centralized Feeder Automation Under Simultaneous Multi-level Switches
Trlppmg Condition ................................................................................................................ ZHANG Weixing MA Xiang
57 Analysis of Influence of Electrified Railway Put into Operation on Power Quality of Southern Xinjiang Power Grid-----
...................................................................................................................................... WANG Pel ZHU Hul LI Ql et al
59 Analysis of Thermal Effect of Reinforced Concrete Firewall in Substation Engineering -+ JIANG Fei WU Sheng
62 Discussion on Neutral Grounding Design of Offshore Oil and Gas Field Power System «+----oooeeerrrrrreeermemreenme
.......................................................................................................................... GAO Xuan LI Xue ZHANG Qiang et al
64 Research on Interface Technology of Flexible HVDC Valve Control and Real-time Simulator® ««««««teeeeeeeermmmmeeeimimmm.
......................................................................................................................... GUO Halplng GUO Ql LIN Xuehua et al
69 Analysis Of Plle Foundation for TransmiSSiOn Line in RiVer ................................................................... WANG MiaOmiaO
Electrical Equipment
72 Fault Analysis of Closing Delay and 220 kV GIS Circuit Breaker Automatically Tripped After Closing ««-«eereeeersereeeeeeee
......................................................................................................................... YU Jlngll LIANG Guanfeng GUO Xlu_]le
76 Development of Monitoring Device for Integrated Alarm Unit of Substation GIS Equipment™® ««««ceeeeeeeeeerrmmminmimim..
............................................................................................................................ LING Xla CHEN Shl_]le LIANG JlaWEI
78 Application of Evaluation of Measurement Uncertainty in the Test of Round Copper Wire:««««---- FENG Xiaohua YU Min
81 Improvement Scheme of Current Capacity for ZGW2-816/J5500-40 UHV DC Isolating Switch««reereeeeeerrmmmeemmmmmmmmeeeeeeee
................................................................................................................................. LU Xlanlan LU Kun ZHOU Shlwel
83 Design of High Voltage Inverter Unit Cooling System Based on Thermal Simulation -««------xxeeeesermmmreessmmmseeeenes LI Meng
87 Study on Electrical Equipment Selection of 110 kV Indoor Substation ««««+- ---roeeeermrrrrreemrierniis ZHANG Yan
90 Analysis and Experience Feedback of Main Defects of Mechanical Part of Secondary Filter-««««--eseeeeeeeeeeeee CHEN Jinming



93 Cause Analysis and Treatment of Abnormal Fault of Transformer Oil Level rrreeeererrrrmesseemmmmmeeeeee. WAN Jun LI Keyun
96 Disassembly Analysis of a 10 kV Cable Intermediate Joint Fault------ecooooeeeeeeereeees ZHU Liang SU Juan MA Zhenqi et al
98 Research and Improvement of Reliability of Security Power Supplyand DC System in Power Plant----------------- LI Guohao
102 Cause Analysis and Countermeasures of a Transformer Gas Protection AcCtion «++=- - s e LI Nengwen
105 Cause Analysis of Tripping of Main Transformer Longitudinal Differential Protection in a 220 kV Substation:----------------

......................................................................................................................................................................... REN Zehua
107 Cause Analysis and Preventive Measures of 6 KV Switch Trip -« eesseeresrerenmsenni GAO Qiang
109 Analysis of an Internal Failure of GIS Equipment and Discussion on Preventive Measures «««««««tttteeeeerrmmsesemmm..

................................................................................................................... FANG Zebin LI Xlnhal MENG Chenxu et al
113 Research on Primary Fuse Fusing Behavior of Unit Outlet Voltage Transformer === - --sooooereermrrreereeeeeeeennnn SUN Dagen
115 Application and Analysis of Novel Power Electronic Magnetic Materials in CTH «++eeesereeettniniin

............................................................................................................................ ZENG Ye LI Chunlai LAN Xiong et al
118 Analysis and Discussion on the Causes of Abnormal Noise of GIS Circuit Breaker® -----ooooorrrrrrrrrrerrrrs

.................................................................................................................. LI Zhongfu WANG Dawei YAN Yagang et al
121 Design and Application of an Optimized Contact System -----«------eeeeeeeeeeee ZHANG Yiwei WANG Xingli JIANG Ya et al

High Voltage and Insulation Technology

123 Detection of Damp Defect of Distribution Power Cable Joint Based on Linear Impedance Spectrum::--------ssoeeeemeeeeeeeeeeen
............................................................................................................................................ HUANG Chenxi TIAN Xinyu
126 Research on Status Real-Time Monitoring and Fault Diagnosis System of High Voltage Circuit Breaker-------- ZHANG Can
129 Influence of Single-core Power Cable Sheath Insulation Level Drop on the Rated Voltage of the Protector® «««««-«-xeeeeeeeeeeees
.............................................................................................................................. QIN X] ZHOU Wenjun LV M]ng et al
132 Diagnostic Analysis of Several Bushing of Abnormal Dielectric Loss of Transformer Bushings «-+--------++ ZHENG Yunhai
135 Study on Protection Measures Against Induced Lightning Overvoltage of Distribution Line in Urban Area-----------oeeeeeeeeess
.............................................................................................................................. WANG Yl SHEN Diantao SU Dl et al
140 Research on the Detection of Metal Foreign Objects in GIS Equipment Based on Terahertz Time Domain Spectroscopy*
............................................................................................................. KONG Xuhui ZONG Pengjin LI Zonghong et al
144 Application of a New Auxiliary Insulation Support in High Voltage Experiment ----------xeeeeeee WANG Nianbin YANG Hui
146 Study on Detection Characteristics of Zinc Oxide Composite Molybdenum Sulfide Based Hydrogen Gas Sensor ««««+++++++
........................................................................................................... QIAN Guochao PENG Qingjun ZOU Yuepei et al
152 Design and Research on RF Antenna for Corona Discharge Detection™ «««rrteeeeerrrmesmmemmmmeeeneeeee ZHANG Bin HEI Guoyu
155 Design and Application of On-line Monitoring System for Lightning Arresters Considering Pollution Current:-----------------
.......................................................................................................... CHEN Shiqun ZHANG Zhaochang YE Xulan et al

Power Plant

159 Analysis and Treatment of Active Power Fluctuation of 1000 MW Generator Unit --«reeeeserrrreesmemmmeeeenenees LI Zhanwei
162 Cause Analysis and Treatment of Burning of Closing Coil of 220 kV Circuit Breaker -----««----sremrerssmmmeeesneeeens WU Rui
165 Research on Optimization of Cold End of 330 MW Subcritical Heating Unit:««eeseeeeerrrmmsseemmmmmmn... YUAN Zongyue
167 Analysis and Countermeasures of Frequent Start and Stop of Compressors of a Hydrogen-containing Exhaust Gas System

in a Nuclear Power Plant ................................................................................................................... WEI Plng LI Jingrui
170 Design and Analysis of 110 kV Access System for Small Waste Incineration Power Plant-------eooeeeeeeeee ZHANG Dongmei
173 Analysis and Treatment of a Power Failure Event of Main Fire Pump Control Panel ---- TANG Qian PAN Xin BU Zhenyi
176 Cause Analysis and Treatment of Trip of Thermal Power Unit™ -------oooorrrrrrrrrrereeeeennmiieee YU Kaiyao JIN Bo
Motor

178 Analysis and Treatment of Rotor Insulation Reduction in Operation of Thermal Power Generating Unit -------ooeeeeeeeeeeeeeeen
.......................................................................................................................... ZHANG XlaOWCI Ll' Zhlbo ZHU Jianhua
181 Study on the Processing Technology of Hydrogen Sealing Bush for the Generator of Million Class Nuclear Power Station
................................................................................................................................................ CUI Xiaolei SHEN Hebiao

183 Analysis Of Corona Principle and Treatment of High-VOltage MOtOl‘ ............................................................... XU Zhlyong
185 Evaluation of Economic Benefits of Back-pressure Steam Turbine Heating Technology for Large Steam Turbine Extraction
Steam .................................................................................................................................................................... LU Qun

Intelligent Information and Communications Technology

188 Analysis and Discussion on Application of the Panoramic Centralized Control Platform for Grid Transmission «««««««««++eee+-
...................................................................................................................... SHI Qingfang TANG Weihua ZHOU Yihua
191 Design and Application of Intelligent Signboard Based on Internet of Things Technology ««««rrrrereeerrrrmmmmmmmmmmm...
................................................................................................................................... LI Tao NIU Shuofeng LI Xln et a]
194 Fast Index Definition Method Based on Big Data Platform------------------- LIU Lianxiang ZHANG Guangyu ZHANG Yizhi



