(BI#%A)2019 F 3 1

T3t A

EINAG
LaRK
DIAN GONG

lﬁjJ%Ef.

LERKKRAARAE

EERNBRNERRAIRERKDEERBLERARSHE R~ R F LM

2019/3 Eml, —EBNTENENAEFNRGEEGELENRARLMEFHIE
EHA 1980 sEEIH B 180 £ EERETAHATIBRESEM. E-HER, £ESHERE 000 RIERNITE,
HIEHEEKR R ANER, ERATVYAZENENENIUBRIRZER.
=% [ E2h - ERXAEEEEERAAE
(ﬁﬂﬁﬁummn%qw) R s N s, .
AR WA - ERTH A 22 i 3E: B E X BINEE M HE: www.cshnac.com R& L& %: 400-6480-888
£ H: 0731-88907777 2 #l: 0731-88238888 MR %8: hnac@cshnac.com
HBERSEE BILRE
HEEEN EoE LN
KiER BRkix RELD
HIEHE )ﬁ R BAER
BOR % 8 EER E \k
#HE:BF &
B4 FRM
EH:HEL
SRR EME:PF A SA
YR4EER :(023)63502993 Ewmﬁ
67039613 \ R Al g o
8 F {4 :diangong@chinaet.net 1 ETEGQANIBR AR E SUSE FRETIEIDR] cooevnrermrernereee,
............................................................ ¥ )& Eaks o Ak
Hi%%ﬂ:(023)2;g§g$(1) 5 B TAEH Pl A KRR S BN E R TUMIRE] oooevvmeermmeemme e,
e e I s 2 B KR kurE %
B 5 #3 #4 :ad@chinaet.net 9 EEhINERRIIEMF IEHIREE - MR MRA BYA F
_ 12 TRIERBEINRENFENABRAAR - wow o Aam KREE
R1TE:(023)63501714 o .. L
16 ETEFEREEN/NEEEMNMBELTTIIE oo G R A
Hﬁﬂﬁﬁﬁ Zz?ﬁﬁﬁ 19 HJ_EUIL%\—JLEPWJ@?/%/JIL -J')thl,/m/&ﬁ%%ﬁﬂﬁ%gfunf’ﬁﬁﬁ*niiﬁj\*ﬁ'—iﬁﬁ%
ATHEERMGD EXTERMESH  XLE S . =
BIARIE 02BI6TE2IBIE | Tttt B &t 4L B XK F
Mk AT AL K S ZRBA M B A 2 ST RN A BE 7 8% 22 EERESNEESINONSEELRE - £ W XN=ZW TRAK F
ARRERHNXE, HREHHRER, IUEERER 25 HAOEEHIENGZERARIBARFIERBEE oo, % 2 F
(BRI B R AR F AT N
28 RHEAERTEEMETNSEETFEAFEDIT oo
...................................................... X ®H W A TP OF
@ns - 30 FEERBI BRI ERUTR oo KoM RIE BRE %
www.chinaet.ne! —
Rigt
BEHEA: PAFBIERARBARLA
ERIABAFZSBRABSEERS | 35 S AAHBIETERAREIRMIEGIRIT -oooveererrrrrrrrrrererreenreneann,
P4 & 1E: H4E TR (Www. gkong . com) A W ORBE Ikwm &
...................................................... 7z
ﬁ;:ﬁiﬁjhz%ww% 38 ET=MMIRERLRA MOA T B MR AR T vevvvremermmemmmmmemmmiiiiiinns
IR BERERTRENEAIRAT | ceeeereretttatttttitettitteiiteiiieaaiteaaieeaaaens 2 O F Kk THEWE F
AT BRTHABELS (B MSMAFFZAT) & g S T 4 ZRENRTE wvveeverernnernnnrrneesnernnenes
e M EMRERRADRPURT & EHH AT
BBE MRS .78-61 | et R BER
HhRE#:2019F 2 A 10 B = Nl : sz 7 Arh 343 AR S
s .53 1 0 43 EHE BERESH M HOR 7 R R AR T o 9 B AR ‘
Eméﬁ Hjﬁﬁ%"? CN 50 1072/TM ------------------------------------------------------------------------------------ *@,{%fé
r‘%éé’:.ﬁ‘hm (AFAD I EF AN E 006 5 45 SR EICAET EERFEREE DT SIMIETIZL coorrreerrrrreermeeneenes
FHEM:15.00% $5.00 B " x5 -
SRR SRR EMASSEANRREE | T, Mir= Bk B F 4y &
Sk B AR X R Y SE SRR A 99 S (BE . ERIA 27-2)  HB4: 400707 49 %:.FIJ C/OS-11 'ﬂ] CAN = gf E"] _Lﬁg i ?Ifrﬁ] %ﬁlxﬂ' ..............................

1980 FEITIESE 489 Hj



BIZAY2019F 3 18

.............................. FAE MEE K 4 F
51 REHGEREERFREMRIT e T &
53 Hi RECEEEFIKIRIT covvvrrrrrrmemmrmmrrenenaenenn & e AE
BT
55 500KV GIS [E B I E AU R AT -c-ovvvvervmemrenees

.............................. FmE FasE W L &
57 RZBYAN SR BHBE MR GBI BB K

BIHE cvoevreereemmemenneie e s R RAE
59 SEW RII=A25 5 SIaN BN E MRS T RATE oo

............................................................ & &
61 R BRI RS HEEMRE AT oo

................................................ seoak RE=
64 AR S B MR R 765G SEFE 4T

................................................ I 2 xxE
66 220kV 2 E 3l 220kV 45K B RATER SR R A AT o

.............................. + W OERG SPix F
69 AAHRABERFEOAMEDMSLIE -+ ooo LM%
7 EEEE TERRAZERPIEDTEIE oo

.............................. LizsA E & LB %
74

GIS REMNMIEG R EERIBkERBHRE DT & EH -

&
pey

77 600MW KA LA RN B E AT --oo - Ak R4 E
80 FLANEHBLAHKKFNANIRE - BeE & &
82 500kV Zxef 4 35kV STATCOM F Bk AT R ALEE ------
............................................................ FARAE
86 R EEERTEYBKFBIEDITRLIE - oovvveeeeeennes
.............................. EAgAE R4 WxF 5
88 DEH RGHARFH XIS BB PELE --ovvvveeee MREFT
90 HIEBLEE“H R BEITXLERRIPAIRUG AT ooeeeeeeees
................................................ TEHK 2 4K
BRIZ
92 110KV 458 BN RIEHE R BN c-evveerrerreemremenneenns
.............................. ZITA Ik FiEE 5
94 300MW JRIEE B R HE R BUE MK ARZFHE DA ---- -
............................................................ oo
96 500KV AL AT EE UE T RIS ZRHERIEY covveerrnerrernaennns
.............................. AL GESE RER F
101 B TR EA T HHETERRE I oo
.............................. U I N S =
104 AGC [F)FA LI 88 R IS SR ARIRTS --oeeveeeeenes
.................................... RAEW ERE  x f
106 B IR RFEM B LR LHPERRER ---oooveeee o aE
108 £ S X B SR BEAM R ES - Ft FEAL

ER ERMIER WLQBFHER

A—aELAMIE, #iEELEMIE (chinthews)

ROGERT et A T %M, FABENERE
MmN EES S

ERBE=1THEER, BRRBERABSE S
BLAE R R, el A
Y. WA, (U8
NFE. . TIA
k. SR & B A
T,

7 i T A 00 4
ERMMX, FFE B AR
W W, RERIEWNE

EHiaERETS . o il
1= =]
> IEH, ILBRRMEE .

BRABRS R
10 HE BT XIEHMBEHDAY - ¥
112 £ U BRI E AN E R X BEARDTRS S

B T4

FJ e ERE K L B OB X
116 Z5| RHEFFHEREDTRGEERRN - FXR
118 B[ ZEEANRG RIS) MK BETRELISH

BRSO RIBIETTER vveevrneerrnnnees Mgkt ZHARK
120 500kV e 35 HGIS T HABHMERBGE - oovvveee o

................................. ®om B OB b K
122 SHETBIEMN - KEBEEL BRI R oo

........................... RBEA FALE F H% F
BRI
125 SR EH RN AR BIRMERHLE --oooeee

......................................................... FE
127 RURE LR BN RERERBEAREE ooeerreens

........................... BAIN A E HFEOF
130 SR ZE R B I BRI GMHEEDAT -oooeerrrrrrrreeererrrninenns

........................... B k& AW XHEA F

H—H. SHlHIXIEmE!

I

[=]

HEEIMN

5583, 5EZEUAT—EZR! QQEF(234427119)
hEEBETKMN (www.chinaet.net)
BZTWHEN. RANEREE!

1980 FEIFIE 489 1



ELECTRIC ENGINEERING
(Electric Power) No.3

CONTENTS

Theoretical Research

1 Surface Contamination Identification of Composite Insulators Based on Image Processing Technology ««-«cceeeereeeeieeeiiiiienn.
............................................................................................................... SHI Xuntao BI Jikai YANG Lin
5  Predictive Control of Permanent Magnet Synchronous Motor Based on Fuzzy PI «ceeeeerereiniiiin
.......................................................................................... WU Min  XIAO Shenping ZHANG Xiaohu et al
9  Wind Power Curtailment Control Strategy Using Storage Battery to Coordinated Electric Boilers ««cveveveeieeieiiiiiiii..
.......................................................................................... YANG Xiaojia YANG Junyou GE Weichun et al
12 Research on Key Technology of the Back-EMF Method of BLDCM ««-vvvvveeeeeeneennn. YU Zhou SU Baina ZHANG Yushan
16 A Novel Method for Fault Line Selection Based on the Transient Wavelet Energy of Difference Zero Sequence Current «--------
....................................................................................................................................... 7ZENG Zhaoxin
19 Mechanism Analysis and Research on Effect of Excitation Inrush Current on AC filter Resistor in HVDC System «++++ceeeeeeees
................................................................................................ ZHAO Yashu SHI Lixing YANG Mao et al
22 Time-sharing Benefit Tracking Method Considering Wind Power and Load Fluctuation ««««-eeeeeereeeeieiiii.
.......................................................................................... WANG Shuai  LIU Sanming DING Chaoran et al
25 Concept and Prospect of Security Technology of Electric Power Dispatching Data Network ««ceeeeeeeereeieiienen.. CHEN Xingyu
28 Simulation Analysis of Saturation Characteristics of Saturable Reactor for Thyristor Converter Valve «--«ceeveeeeeeeeeeiiinnieee.
................................................................................................... LIU Qi YAO Shu WANG Jiangping et al
30 Study on Lightning Attachment Characteristics of Frequency Selective Metamaterials ««eceveeeeeeerieiiieiiiiiiiie..
................................................................................................ ZHANG Hua ZHAO Yushun FU Yufei et al
Electrical Design
35  Design of Closed-loop Automatic Test Platform for Full-type Fault Indicator «-:-eceeeeerereiiiiiii
.......................................................................................... LIU Bo LIANG Weichen WANG Changrui et al
38 Design of a MOA Live Test Device Based on Three-Phase Leakage Current Comparison ««««««eeeeeeeemeeiniiniiiiiiiii,
......................................................................................................... WU Hua LI Ling WAN Mengyi et al
41 Research and Application of Multifunctional Portable Relay Protection Testing Platform Car --------- TANG Anqi  YANG Xuefei
43 Discussion on Application of High Precision Magnetic Field Testing Technology in Grounding Grid Corrosion Detection «-------
....................................................................................................................................... YANG Dewang
45  Analysis and Experimental Study of Ability to Withstand Short Circuit of Transformer with High Voltage and Medium Voltage
Regulating Windings «««««-----sssseeereeesammmmmmteesantiireee s eea e CHEN Songyun OU Qiang LI Xiangiao et al
49  Design of Stereo Garage Controller Based on wC/OS-IT and CAN Bus «+eeveveeeees LU Tao XING Junhui ZHENG Wei et al
51 Design of Improving Stability for DC Power Supply System of Subway «++«««=s+++sseessseessremmremiimiieniiiiee e DING Xin
53 Discussion on Waterproof of the Underground Distribution Room <+« eceeeeeereeeiiiinii.. HUANG Zhongxiang

Operation and Maintenance

55 Analysis on the Causes of Discharge Fault of 500kV GIS Isolation Switches «eceeeerereeieriieiiiiiiiiiii
.......................................................................................... DONG Junhu MENG Yanhui SHUAI Wen et al

57 Analysis and Improvement of Commissioning Problems of Lubricating Oil System for Emergency Diesel Generator of a Nuclear
POWET PLANE  +«vveeenemennemmnnennetnanenen et eaen et eenen e ea et e e enen e teneneaeeneneaeaenenennes HAN Chaofeng QU Tianyou

59 Analysis and Treatment of Common Faults of SEW Series Three Phase Asynchronous Brake Motors ««eceeeveeeeeneness CAO Dong



61 Cause Analysis of Power Outage Caused by Single-Phase Grounding of Wind Farm«««--------- CHAI Haichao ZHENG Xiangyun

64  Analysis of Overcurrent Protection 76SG Action Caused by Common Grounding Electrode «««++e--ee- WANG Meng LIU Maotao
66  Analysis of Abnormal Tripping of 220kV Line Breaker in 220kV Power Substation «««««ceeveveeieiiiii,
....................................................................................... HUANG Zhe WANG Rongtao PAN Zhongda et al
69  Analysis and Treatment of Discharge at Box Edge of Large Oil Immersed Transformer «:coeeeeeeeeeeiieeeiiinniiinn... MA Gangjun
71  Analysis and Countermeasures of Differential Protection for Capacitors Based on Influence of Harmonics «+eceveveeeeeieieneiennn.
.......................................................................................... KONG Dequan WANG Chao MA Xiaozhen et al
74  Cause Analysis and Rectification Measures of Hidden Dangers of GIS Hydraulic Mechanism Refusing Closing and Tipping
Immediately After CLOSEIng ««++««+++ssretesssrresammmteantttta sttt ettt e ettt et e sttt YANG Gi
77 Fault Analysis of Excitation Transformer of 600MW Generator Set «««+-eeeeeveeeereeeneeiieeeanee.. ZHONG Zhenkun LUO Huazhi
80 Exploration of Application of UAV in Transmission Line Inspection «««ececeeeeeeieiiiiiii. CHEN Biyin FAN Jing
82  Analysis and Treatment of 35kV STATCOM Switch Trip in 500kV Substation ««««coeeeeeeeeieiiiiiiii.. CAI Linhui
86 Analysis and Treatment of Trip Fault of High-Voltage Asynchronous Motor in a Plant «««ceeeeeeeeeieiiiiiiii..
....................................................................................... YAN Fuchao LIANG Xiaohong LIU Yongqing et al
88 Debugging Process and Fauly Handling After DEH Hardware Upgrading «««e-ceeeeeeeeeeeri. LIN Shenghe
90 Analysis of the Influence of Transmission Line Protection Based on Line Out-series Operation ««««cceeeeeeees LI Jiamin WU Jun
Electrical Technique
92 Analysis of Grounding System for Metal Sheath of 110kV Cable «--veveeeeeees GONG Dengcai  SUN Yilun  YIN Haihai et al
94 Technical and Economic Analysis of Ultra Low Emission Retrofit for 300MW Coal-Fired Power Plant ««-ccovevececeeeees. HU Peng
96 Research on Security Measures of the Secondary Maintenance Work in 500kV Smart Substation «-««cceceeeeeeeeeeieiieeieaa...
.......................................................................................... HE Xiangwen FENG Zhengwei ZHU Bixian et al
101 Decontamination Strategy and Practice for Chlorophyta Contaminants on Insulators ««ecceeeeeereiiiiiniiiiii.,
................................................................................................... LIU Jinxiao LIU Nll’lg CHENG Jlﬂg et al
104 Disscussion on Key Technology for Realization of Deep Peak Shaving of Power Grids by AGC Closed Loop ««+eceeveeeeeeeeenenee.
............................................................................................................ QIAO Tianjiao LI Yongfu LIU Jian
106 Construction of Network Security Protection System for Power Monitoring System «««««cceeeeeeeeeeireiiiiiiiii. CHEN Zheng
108 Design Points of Transmission Tower Foundation in Saline Soil Area ««-:-oeeeveveereiiiiiiiin. LI Xiaoguang LI Shenglong
Technical Solution
110 Analysis of Two Options for Battery SWitchgear ««ss+««teesssssreeemmmimiteaniiiieiiiit e TAN Ling WANG Haihong
112 Research and Application of Key Technology for Intelligent Inspection of OTH UAV in Mountainous Environment ««+-«coeeeeeeee
................................................................................................... HUANG Wuhao XU Yu CHEN Wei et al
116 Electric Power Quality Analysis and Control Measures on Traction Substation ««««-eeveeeeeereiiiiiiniiiiii. LI Xingrong
118 Reason Analysis and Solution of the Over Temperature Problems of Thick Boron Loop Operation in Safety Injection System of a
Nuclear Power PLANE  cecceceeeeteeeetaetniieiiiieititittieetieteteteetnesienteneeesoseessessesnssnsssssessasnasnns CHEN Tiehua WU Linfei
120 An Improved Method for Moisture-proof Technology of HGIS Control Cabinet in 500kV Substation «««-eceeeeeeeieeiiiiiiieia..
......................................................................................................... ZHANG Peng ZHOU Yong BAO Wei
122 Design and Application of Online Monitoring via Virtual Secondary Circuit for Intelligent Substation «««ccceeeeveeeeieieneeiienee.
................................................................................................ ZHAO Xiaodong ZHOU Lijun LI Feng et al

Electrical Test

125 Application of Live Detection Technology of Partial Discharge in Ring Main Unit of Distribution Network --------- LIAN Shuang

127 Discussion on Key Technologies of Online Monitoring System of Capable Device ««cveeeveeeiiiiiiiiiiii,
............................................................................................. QI Kesun LIU Chuntao HUANG Xuemin et al

130 Experimental Design and Performance Analysis of Thermoelectric Generation ««««««eseeeeerereetiinii



