g IF PERFRARE IH FEENIRYS 2N ISSN 10030867
hEREEANSRERT PEBTHENSEH 2 EERHTEE =g IR

HlllllllmIMIlIliiﬂlllllllllIIIIHIIIHIIIHIIIIIII
QK2305560
RIT B EEEMNENTE, RYLERMTHBRINEERT BIRHER
ENERITE. FREBRENBZZERSTFHRREL., HEHRIZIT,
BT EHEZENE. B, TIELHE. WASHREREFMERS.

-

07> k. =
m “H| 3. 1 & T 32 BEEVE
FHTE “hKS%x” Arp mE/hizmr EBlED
003"08623 b
T : ZR2UPEZFMBL 400 6556 620 iM% 61511368 8301 Ibhk: AL EMXKSH A REK KX OIS KBHIS

——
Lo 1771

I




EuEaw

NONGCUN DIANQIHUA

2023 4E 45 7 H B 434 HA

1979 817

202347 10 BiHHR AT

Tl zmF
E3-
ED))

PEFEEEYRSS

CODEN{73
B H AR
Hutit

IE

(3718
RIE2AXS
BEERDR
%

BlE%
RiEmE

BRTa
B4
QQzziftEt

ERRY

&1T

1T IERFE
P FIHBRE
ITR/MERF
RGHIE

&

BREEH
EEEH

=]
FhEREEA DS
hEBILTRYE

ISSN 1003-0867
CN 11-2181/TM

NODIEE
AR E F HR AR A

R A RIS 1758

100176

http : //www.chinarein.com
re_magazine

Prt%E
B4
® M
X Hare
S 5%
http://ncdh.cbpt.cnki.net

BkSLE

010-63231586
010-63231649
010-63231647

ncdgh@csre.org.cn
35863746

Je ke aE EN R 6y A R 23 ]

IEREFHRARA R
BR3CHE  010-63231592
5k I 010-63231638
fx # 010-63231636
XIFRE 010-63231639
guoyu@csre.org.cn

ndzwh@bj.sgcc.com.cn
E ¥ kR
926523085/86/90/91/92

kEA%) 010—63231640

16.005C
192.007¢

12

16

19

22

28

33

38
42

46

50

53

57

BRI
OIHEEATLRRRESR &, A

BITHR

RPA L& NER EHL S ML Fhio, & F X467

—F 110 KV & ERATHiR s B tdth g AR R
B4, BIRE, FRA
BHERPECR E R AAR

weE

—2 110 kV 888 & Rtz 55 220 kV AR HIERER
o kR, AR, B, TAE, T2, 2444
3220 KV R HIER 110 KV IE R BFEEH1E R R 4t

K om, kKeF, REH, A R

LR

EE A B R A R AT iz B AR
A 8, 7 B, FEmM, K Y, BT, #FE
B TR A 0 B S8 R IR BB ) B SR IS S 1RS> i
HER, ok, & &, £25

ET “WHE"” MEMVERSRTEW SR 4roesl

ERRG

ZIEFEX PRI H AL AR KAR
RH(E BRERFLMELRFRIRTIHA

wmANE, NG, FRK, T A
QC I\

45 LB 22 AT L1 b T 28 ELBUS A ORI
#RER, HER, N, KER, & &
—FhiE F T R SR A SR BE O JE A BR 28 AT 1
R, & 8, & &, EFN
— AR EAE R R IR BT
F 9, R K L 4%, BLE
REABARELE B4k, BRAZ, LAE

i, FXM, TG

oA, Bk, B R, £



HE B E SR B 2 R 55

v 30 T 75 B AU T
SEARPT R SR EWT
61 AR RAREE A A B R B SRS 5 9 b7 )
SR, B A, K /
66 EANEERNEEERFAIK KA BIEERS
D AL _
ZETEER
69 T BE R R BRNECETIR o
#etas, ITHk, 8 e HHER
7 HTEEWS RS E R A S ST A )
. BHE
wRE, AAZ - _
T4 BTG SRS A BB (7 U4 B s g BIEERR
5 B, ik, L % EE KEE  H®U RZE
” ‘ BohE  EEY kEw KB
) ZHERR e~
78 —# 110 KV A4 HEE SF, SBMRECESHr  SARk LR (REREE HF)
80 HTit& BRI R I T#%  DH((EE) Ex  EAE
e R MR, oA o RIE O OLEW X
82 ZRES IR B ATS HE RUAUE A AT BB S E A 5 oE v BEE %

+ I 3
RSt ma. f Kt BERAHRE

85 LIRS IR R
ek an zhs £ R OF R OFIE BE

80 EAGMMMEE & 7, REL, EEH Fak FRT O OHBROM OB
ERW kS KEE Bk

B # BT 8 M BHEE  EOR

ATl ERAERRARRM (A hRERRERB) BEE  FARFR  BikF B &

A H) 4 4730 BExE  KETF ® O FRR

7 LR FHXE 100 B Lihkia L it ERYL ey
15 FALAREAT]: By Bk B Btk 100% Seea fitfy e

#wHE  wME E W

18 HEE% R 750 kV 23 GIS Ay ki i 5a

21 WARKRE AR mitshig BRI R R K B

32 MIRWATR: Fred hEEREPOERET

37 ERGEREBRIESD 2023 EERK BB E X KERE R

7 ARG R
45 BREAR: B Y& E&iisiT
19 REERRE DR BRSO DT o
60 IHHFIMAT . EHAMESES A ELEERHTR FFRAXRXEAUBEAEZRA, —N%
84  WARBMRAF. 220 KV TEGHMERILE BANMERTF A, ARBHTRHES
W@, hENR. 5. 4%, HAEERE
& | AAMBEFUKFAFTRICH. £17.

S S PN P A
HUERTEaA L REAREAR F£0
12 %Ab 7R REAT

i kel AFRX X E R R H RN R ERAT

i; ;;zﬁfgﬁ%ﬁm?a o LRER; RAZRAE, ARBRLIXENE
11 B AEAL R) ARFUEAT B, RE#EKBFRERD HIR.

HE AR = AR IR A R F




CONTENTS

@ Power Grid ¢
1 Analysis on Electricity Consumption Characteristics of Key Industries in Jiangsu Province/MENG Dan, LIU Jin, HUANG Tianke, HE Qingru

@ Operation &Maintenance ¢

5  Practical Research on RPA Robot Service for Grassroots Applications in Power Grid Enterprises/LI Xiaojiang, ZHAO Yun, WU Nianxiao
8 Research on a Fast Recovery Technology for Emergency Repair of 110 kV High Voltage Cable Faults/QIU Yang, WEN Jungiang, LI Hongcai
12 Research on the Application of Differential Protection and Self healing of Distribution Networks/CHEN Jie, LAN Haisen, ZHOU Xu, MAI Yaoguang

# Safety ¢

16 Analysis on an Accident of 110 kV Main Transformer Protection Action Caused by a Developmental Fault on a 110 kV Line/HUANG Gang,
DENG Demao, PENG Hongjin, WANG Kaibo, WANG Kun, JIN Jiwei
19 Analysis of the Causes of 110 kV Bus Differential Operation in a 220 kV Substation/ZHANG Wei, ZHANG Zhiyu, CAO Chenrun, ZHOU Gang

& Smart Grid ¢

22 Mode Optimization of Expressway Charging Station Based on Mobile Charging Station/ZHONG Chao, WAN Jun, XU Chengpeng, ZHANG Zhe,
CHEN Zixuan, XIE Yufeng

28 Self-healing Strategy and Experimental Analysis of Typical Double-loop Distribution Network Based on Hybrid Simulation Mode/CHU Wenwen,
BAI Dongzhuang, JIAO Tao, WANG Xianli

33 Research on the Business Model of Marketing and Distribution Essence Perforation Based on "Double Middle Platform" Service/ZHONG Xiaojian
@ Information System ¢

38 Research of Feedback Automation Technology Considering the Dead-zone Faul/ZHANG Beibei
42 Research on Improving the Terminal Online Rate of Electricity Information Collection System/YANG Xiaoyi, LIU Naishan, ZHE Kaibin, WANG Yan

€QC Group ¢

46 Development of Pick-and-place Box for Live Working Tools and Appliances in Insulated Bucket Arm Vehicles/CAO Chenrun, YANG Zhenxian,
LU Yuanchao, QIAN Ruochen, XU Zhi

50 Development of a Squirrel Repellent Suitable for Overhead Lines Through Forests’ZHOU Hongyi, LI Xiang, GAO Yuan, WANG Zezhou

53 Development of Abnormal Operation Alarm Device for Electricity Metering Cabinet/LI Ming, CAI Xiao, WANG Wei, PAN Yiyun

57 Improve the Online Rate of Distribution Terminals in Gaochun Urban Area/LYU Chunguang, CHEN Guanwang, KONG Danjun

@ Clean Energy ¢

61 Diagnostic Analysis of Distributed Photovoltaic Large-scale Access on Distribution Network/LYU Chaoran, LYU Xiang, ZHANG Wenyao
66 Research on Application Status of High Altitude Wind Power Generation Technology in China/XIAO Likun

¢ Equipment ¢

69 Research on Improvement of Installation Wiring Based on Traditional EleTAric Energy Metering Device/YANG Yekui, WANG Linbo, ZHAO Yang

72 Development of Linear Pulleys for Vertical Double Split Conductor Adjustment/HUANG Shuangde, ZHOU Zigeng

74 Application of Automatic Identification Technology for Wiring Detection in Transformer Simulation Training Device/ZOU Jing, XU Yunying,

WANG Tao
@ Experiences ¢

78 Treatment and Analysis of SFs Gas Leakage of 110 kV Gas Insulated Substation/SHANG Jiacheng

80 Research and Analysis of Electricity Fluctuation Based on Measurement Automation System/CHEN Cheng, CHEN Yongfa, XIAO Huimin

82 Mechanism Analysis and Prevention and Control Measures for Landslide of Overhead Line Tower Foundation/WEI Zhixiong, YANG Liuhui, SUN Li
85 Detection and Handling of Insulation Grounding Faults in the DC System of Substations/WANG Jun, HU Songhua, WANG Ruihu

89 Model Cases Inspected and Processed Steal Electric Power/LI Wan, LI Haisheng, LI Jingcun



@

SHENGTIANHULK
B 2K S

BEEBENEA

BISED FHEESME+ BB S A EIZR LR

Vv AN

=

o
==

T
—

Q@ MiTFRARKXERI0. 125



