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Risk Warning Method for Power Plant Two-Ticket Safety Using Electronic
Fencing and Positioning

Huang Yongbo
Dongguan Shenzhen Energy Zhangyang Electric Power Co., Ltd. Dongguan, Guangdong 523637

Abstract : The "two tickets" in the "two tickets and three systems" refer to the safety measures of the two tickets
(work permits and operation permits), which serve as the fundamental basis for ensuring safety in the
power industry. Traditional "two tickets and three systems" rely primarily on human control and paper
records, leading to issues such as insufficient implementation of safety measures in the two tickets,
unauthorized entry into hazardous areas, and poor real-time monitoring. This paper innovatively
proposes a dynamic risk management and violation alert mechanism based on UWB high—precision
positioning technology, electronic fences, and BIM visualization. By permanently binding positioning
tags to personnel and equipment, virtual scenarios establish dynamic electronic fences corresponding
to work permit safety measures. Personnel location, identity, and work permit status are dynamically
linked, enabling the system to automatically detect violations such as unauthorized entry, exceeding
designated zones, and being too close to work areas. On-site audiovisual alerts and remote
notifications are triggered accordingly. The paper outlines the overall technical framework, workflow,
and key methodologies, with simulated scenarios demonstrating the mechanism's "proactive"
effectiveness in improving the execution of "two tickets," preemptive awareness, real-time alerts, and
reducing the probability of safety incidents in power plants.

Keywords : two-ticket safety measures; electronic fence; risk control; violation alerts; smart power plant
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Research on The Application of Hierarchical Configuration Model for Power
Leakage Protection in Power Systems

Wang Jianmei, Zhou Yuan, Zhu Maorong, Yang Tingting, Lei Jikun
Huaneng Gansu Energy Development Co., Ltd., Lanzhou, Gansu 730070

Abstract : In the safety production system of the power industry, Residual Current Devices (RCDs) are key
equipment to ensure personnel safety and prevent electric shock accidents. However, the traditional
RCD configuration has the problem of "one-size—fits—all", which fails to consider the risk differences
in different scenarios. This leads to insufficient protection in high-risk scenarios and resource waste
in low-risk scenarios. To address this issue, this paper proposes a leakage protection hierarchical
configuration model based on multi-dimensional risk assessment. The model constructs a risk factor
system, forms a risk assessment matrix through quantitative methods and weight mechanisms, divides
operation scenarios into five risk levels (extremely high, high, medium, low, and acceptable), and
formulates differentiated configuration strategies. Verified by the practice of the 803 Branch Company,
the model realizes the precise configuration of leakage protection, improves the reliability of personal
electric shock protection, and reduces the problem of over-level tripping. It provides theoretical
support and practical guidance for the intrinsic safety design of power operations, and promotes the
transformation of safety protection from "experience—driven" to "data—driven".

Keywords : personal electric shock protection; residual current device (RCD); risk assessment;
hierarchical configuration; risk matrix
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Interlocking and Alarm Protection Scheme for High-Voltage Switchgear

Yang Tingting, Zhou Yuan, Zhu Maorong, Liu Qiangbo, Wang Jianmei
Huaneng Gansu Energy Development Co., Ltd., Lanzhou, Gansu 730070

Abstract : To comprehensively improve the safety protection level of high-voltage switchgear, eliminate electric
shock accidents caused by illegal operations such as mistakenly entering live compartments and
forcibly opening live back panels, and realize the intrinsic safety upgrade of high—voltage equipment
against electric shock, a dual protection system of "active forced interlocking + passive alarm prompt"
has been constructed. This system includes two core technologies: first, a high—voltage side forced
interlocking protection system based on "structural locking + electrical hard contact + logic priority",
which takes "transformer cabinet door status triggering high—voltage cabinet interlocking action" as
the core logic to realize forced shutdown and operation locking of high—voltage switchgear after the
transformer cabinet door is opened; second, an alarm device for forced opening of the back panel
of medium-voltage switchgear, which aims at the risk of mistaken opening of the back panel when
the switchgear is in working status and realizes accurate alarm through component linkage. Test and
application results show that the forced interlocking system can trigger opening and locking within
< 150ms after the transformer cabinet door is opened, with a 100% consistent action response;
the back panel alarm device can accurately distinguish between working/test positions to realize
differentiated alarms. The system is suitable for equipment with voltage levels of 10kV-35kV, providing
full-scenario technical protection for the safety of power transformation and distribution systems.

Keywords : high-voltage switchgear; intrinsic safety; forced interlocking; back panel alarm
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The Application of Electrical Engineering Automation Technology in The
Operation of Power Systems
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Jinze Technology Services (Chaozhou) Co., Ltd., Chaozhou, Guangdong 521000

Abstract :

This article systematically elaborates on the core role of electrical engineering automation technology

in the operation of power systems, key technological applications, and future directions for

management optimization. By analyzing specific applications such as simulation and intelligent control,

it demonstrates the significant advantages of automation technology in enhancing fault diagnosis

accuracy, optimizing resource allocation, and reducing operational and maintenance costs. The

article proposes strategies such as promoting technological standardization, constructing a network—

integrated architecture, and achieving full-process integrated management and control to strengthen

the application management of technology, ultimately the comprehensive benefits and sustainable

development capabilities of power systems.

Keywords :

electrical engineering; automation technology; power system operation
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Analysis of Linked Control Technology in Intelligent Building
Electrical Systems

Zheng Zhendong
Guangdong Midea HVAC Equipment Co., Ltd., Foshan, Guangdong 528000

Abstract :

This article aims to systematically explore the technical architecture and practical pathways of linked

control technology in intelligent building electrical systems, analyzing its core value in promoting building

energy efficiency, enhancing user experience, and achieving system integration. The research focuses

on the design philosophy, structural foundation, and key technological applications of intelligent

systems, with particular emphasis on how linked control technology can optimize building energy

consumption management, strengthen safety protection systems, and establish a user—demand-

oriented intelligent service model. The goal is to provide theoretical support and technical references

for the intelligent transformation of modern buildings.
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building electrical; intelligent systems; linked control technology
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Analyze The Cost Control Strategies for Power Transmission and
Transformation Projects
Zheng Ping
Jieyang Mingli Electric Power Design Co., Ltd., Jieyang, Guangdong 522000

Abstract : Project cost is complexly influenced by multidimensional factors such as engineering technology
solutions, natural and geographical conditions, land policies, and market price fluctuations. To
effectively address these challenges, the article establishes a cost management and control system
covering the entire project lifecycle. It proposes a series of specific strategies, ranging from scientific
pricing and estimation during the investment decision—-making phase, solution optimization and quota
design during the design phase, to the introduction of competitive mechanisms during the bidding
phase, and even dynamic cost control during the construction phase. The aim is to achieve effective
management of project costs and maximize the overall project benefits.

Keywords : power transmission and transformation project; cost; control strategies
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Research on Development Trends and Challenges of New Energy Photovoltaic
Power Generation Technology
Liu Jie
Shanxi Branch of China Three Gorges Corporation, Datong, Shanxi 037100

Abstract : Against the backdrop of escalating global energy crises and environmental challenges, renewable
photovoltaic (PV) technology has become increasingly vital. As a cornerstone of clean energy
solutions, it plays an irreplaceable role in alleviating energy pressures and reducing environmental
pollution. Current technological trends highlight three key directions: developing high—efficiency
solar cells, advancing lightweight and intelligent PV modules, and integrating PV systems with other
energy sources. However, the technology faces multiple challenges including technical bottlenecks
in photovoltaic conversion efficiency and energy storage infrastructure integration, persistent high
costs with extended payback periods, as well as policy uncertainties, land resource constraints, and
ecological impacts. To address these issues, strategies such as strengthening collaborative innovation,
optimizing industrial chain cost reduction, and enhancing policy frameworks with environmental
safeguards are essential. Renewable PV technology holds significant importance for driving energy
transition and achieving global sustainable development, positioning it to assume a more prominent
role in future energy systems.

Keywords : renewable energy; photovoltaic technology; development trends; challenge research
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Research on the Application of Lightning Protection Simulation Technology
for Transmission Lines in Electric Power Design
Zhang Weiwei
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Abstract :

This paper introduces lightning protection simulation technology for transmission lines. It covers the

development of mathematical models based on multi-disciplinary principles, classifications and

characteristics of methods including transient simulation and Monte Carlo methods, along with

applications in special terrains and micro—meteorological zones. The modeling of towers, insulators,

and related criterion systems is also addressed. Optimization techniques like neural networks are

discussed, while current model limitations and the potential of digital twin technology are highlighted.
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transmission lines; lightning protection simulation; intelligent algorithm
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Electric Power Safety Supervision: Analysis of Key Elements for Enhancing
Electric Power Management Level
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Abstract :

This paper expounds the significance of power safety supervision, its theoretical basis and its connection

with power management. Analyze the deficiencies of the existing regulatory processes, including

issues such as the enforcement of regulations and departmental coordination. Introduce the innovative

paths of systems such as risk classification and control, as well as the application of technologies

like unmanned aerial vehicle inspection. Emphasize professional qualification authentication, multi—

dimensional dynamic plan management training, to enhance the level of regulatory role.

Keywords :
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Influence of Winter Freezing Weather on Power Line Safety

and Countermeasures
Wang Jing, Wang Di
State Grid Harbin Power Supply Company, Harbin, Heilongjiang 150000

The appearance of winter freezing weather will seriously affect the security and stability of power
line operation. In this paper, the influence of winter freezing weather on the safety of power lines is
analyzed systematically, such as the loss of stability of poles and towers caused by the covering
of lines, the breakage of lines or pipeline failure caused by the lack of the uniformity of the covering
of lines, the decline of insulation performance caused by the icing of insulators, and the damage of
internal materials of power equipment caused by the low temperature. Based on this, this paper puts
forward specific countermeasures from the point of view of technology and management: using
icing monitoring device, satellite remote sensing technology, UAV and establishing cooperation with
meteorological departments to monitor weather conditions; in the design and construction of power
lines, choosing to use anti—ice equipment and installing protective devices to do a good job in line
protection; removing icing in time by means of thermal icing, direct current icing, mechanical de—icing
and UAV de-icing; making perfect emergency plan in advance, preparing enough emergency materials
and conducting emergency drills. The main objective of this study is to ensure the safe and stable
operation of power lines in winter freezing weather.

winter; freezing weather; power lines; safety

EZFKERSHHIENBENERISTHREMSREMERFERM, ANHNEFKERSWENEBRL SO
WMETTRES T, EEEEKRESHRNMHERERER. BEBEKRZNOMSHERERESIREFEHEER
s, BESFEKBELSEETR. ESERFRESENDREADIHELERIAE, ETI, AMGERR, &
BfAERE T EANNIHERE: FIREKENEE. DEERREAR. EANURMSKHNEISEXR, WRS
BTN AR AEIRENEERN, REFERAEEHKENIEEMNETBIPRENST R, MIF&LEBIPIE;
fBENRDRLIKE, BERRIKE, TRRKELURTATBRIKEZERTEEKSR; BAFERENNSME. E&E
MBHRNSYE, ANETNSEE, AMANEIZENARERENERELFKFRSTHRE, BEIET.
£F; KERS; BAO%E; B2

El

ol

BRI AR PR A BN S, SHSEWHFIAER . BRIVER A SEFRAEESIINRR, LTtk
{ﬁﬁ;% S Tl A= 7S5 D RIS TR A B A, (R ORENT, — E IR R SRS S s i R 84 I e etk
BRI 2R A B P, B W] RRIE R A DXTCIA IE R (L P RBIR, PR ELRONAfE R A ARG 524575 TN aBIE S . AR

L, EEZGE

SRGNTEAT THRAT, M T BRI R .

S

Wit TBEIRMA R T R TOEIETIE T, A SRS, it RS AR KRR SO e 2 2

030 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



—. EFKERSWENERZ SR

(—) BHLEREK
KTZ YRR, A ZAR AR5 PR T B vkin
A, R IR 0°CLEAT, HHA P EA HE KU,
IRz BTG I 2 S B A, 3 /KR S i AR O°CC U Y
R ZEBRAT RN, R pRIEVRE, TEHREID IR . HARGE
i K AL, BEAE PR HAGR N TN, AL 2T Y Ik
R P SRR R S ARG H . SREETE AL LB SR AL
HIKE, SO, —H D2l Bk, SAE R
e I LSRN ORI IR —E SR SR, AT3E SLBRR 21
P TRRE, FFESALA S A B, I, T s e L X
fofkel, MR R A= AR A
(Z) &BREREHEE
FELZRYRIERAT, O Em s I — = Ak, —280
ERVKBRERRR, —L i BRIk ER B, — ELE S5 K
R, WALBEME S WA S, Mz ShsEsh, 4%k
BEAE RS i, AHARSL IR BOR R AN i A 2B 1, AT RE
SER LA AR IR Y AR R LT E, 4G
LRIRL AR FRAE RS, B R 2B W2y Sl S BATSE T
BEZ PEARIRNTLN, TOAAAIR, FRERT LT IS A RES A A5
L, TEERIR BT RRIR A IE R
(=) BEFIERERR
LT e U 2R PR A B D I — R, AT AR 2
BRI ZNE (AELTIERTT, MASELLREMNE .
BERg . BHK, HIESEAG TR TR, EREREEE
MR BRI AR, 485 SRR i ol
BEZ AN, SHINE— S HUE, K& R NS, TERRE Y
IR Z IRe L, Sk e fans, SRR iR, —H
Gl KNSR KK, R B SR S U Sk R A,
JCHRIEF R BRI, X e P L, BT e
RIIET LTRSS LASY, IR I e g e & r o 2k
MRS
() i EMEEVIEHRE
KPR RE LB IR & AR EE . H—, X7
S ES R E MR, UK R AR S el B, Z5HE
FRNEBHIZRAL, B, —Bh MR, ELATUGERRST, &
JEARRORI MR T TR, RIS IRMESEIN, S HMBIREG TTR
WIS R AR, AR YRR NI EL, SR EmRA
SHEEIBIHA, REFRRERBEEFSE B2, &
T B RHE AR URIRR AT, RS R, 2N
FEE HORBB o s e ar . Al SEBA g o, 7
I IR T REAE Bl T DA 1 B A 2 I P, 7 I N 3 ) BB U Y

PR

. MWEFKERSWENELREZEZMNER
falE

(—) BEMUKERS

NT AL R ZBE A AR R N e s, T, HH5ET R
RSO DRGSO, R R R R (IR R R . <
GARIRAR T ) SRR RS b L Z BRIV N 37 ) s i 2
R EWERZE SIS, R AR (a4
&), AURSEIM R, KESHEES, @Rk g
JEo SRABRERRZE, W RTSEm SR I XGE L 2
ANBEAREE, AR TN it A R b e . — ELI IR 2R
BIBEE T EIN, R AT HTE, R TIENRTT
FEREE O RER, DUMETI/EA R EHRALE, 55h, B
AT TR BRSO, WAL 0 f 2 . 124
RIS FEERER, W AT (2R I R 2R R PR ST, B
VRN AT R Ze s ke . H M TR I TE ANUR H g
2ot T8, HONME N s 3%, MG K, At
B X, AR T AR AE LAl (R SCRIAR LS BURS 4 4L . 102 B
gkttt RO AN S AT Z MM & 1E, LAME
L HEESEHIR " R SR I Ak s S
B, AR EE P B R AL, — Eaiad i A B 26K ]
REHHILVRIR R, ORI IR R 5 B 4 i il He
IV AT RRE R AT, S I RO IO T, AT Bl
JULAE,

( =) DnsE3Tea LR Au R

FERTE . HOR RGN, 9 TR A TR R R 2l
WAL, BB B, B EA RN . S M
XEFEEATIE R, TR E I SR R, AR
FORTECE R ™ BN, (SR NGRS AN b B VR T Bl AT RS,
BEJE, BOATE AU RO, AMEZEUGE R TEIK, AL H
B.ER BATUKEEN SE RS S B0 Rk, Hath
ik Tl SRR, BUAN, AR PTUKE SN BRI A B SR AL
T Canmer4Ess ), SAGRE IR, SRR A R
YRR, WEABIER LTI, ISR NZ&RI TN, EFE
FEELCES IO, JURIEE, TSR PR S
2 bo AR R SARE—E R, EREZ NN
Wiy, Jcrbvfee. R, BEREENEMEEN A S ROEHE, Hi, B
LA IR

(=) BIERBR

JUEHIE (2 e At e e N AT, W AR B L AR TEAC
FRR AN L IBT . FERMARERE RS, WSS
TAEAN ST, DMEFES R SR, AR TR TAEA G
AP AL IER RN, AL Ry e o, B R
RIS BE N AT . AR EELY, SAL B TR, F8EEE
(T EEIRTUN E— W AZIEB, 1008 A A # i f ) 2ei 5
Prge (RIEERIT R BTN ML ade e TR Bt %, R L
TEBOREIS . TRITF R . FE b TR F I, BRI R 24

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 031



FAFAFS | TECHNICAL RESEARCH

BURMELS., R RPN 2R e B e (A bl AT
B sy, AL, DR REYG . Mamilikes, ez LA
) o THEHIN XY B H T AR SR, PRI S B ]
EFEM . Btz b, il s e AR TEAR TAEA
URETIV S TR A ZR KRR LT et T B H B e A T
AUl (A rBR 2R ik, IR, WiZd) |, (REER R IR A AR
TSI RE AR IR N S F AR, B BR AL FAE R FHE RO RE
o FEHB AR AN B TR TR, M ABLH A
FAERIE, FHEHREE, DAL SR A R S AT

. &RiF

25 LITR, AZPRERAS I, SR e T 2
BB T e atk, — BRI, SRR, LG

243t

AR, b, SRR B T i B e R, A
SN R REIR I E R AL, BEMZAAE ST . ERINARN 54
FRARREGE W LA, RER 2B R, LT
BAGRRS, FWA LR e . ROEBITHoRk TERI P
W, A R AT A R R RO U Bl e IR, A
AR O ORR TUF IR R, AR T REIR AT 42 AR
PR BRI

(V)G 552/ ] 38 P PR IRV T 5 kR 9 R ) R AR L L 2024, 39(2): 11-12.

2196/, SRl MUV R 93 B MU B #2480 101 4 H 3K, 2023(12):157-159.

(BVFEFMEEE , Zee e | U738, S 2024 45 2 F SR BN Ty SRR IR FTE SRFAERS FUAMAT (7). 587 R 2024, 43(4): 479-489.
415300, 25K, e | S RIS NI R SR SN SHI5E 1. =R L L 2023(6): 35-39.

(SN , Tl , A RS - ORI P TR 93 T TRk R (). FPIEIRCR L 2024(8):47-49.

(61408 38 . kR At P ki (ke R e st e (0] IR LAV FF AR AL 2022, 12(1): 229-231.

[7) CACHRAF ) Siinls . 2] IR ] ORIEF T T SRR (1] AFRAF R | 2024(1) - A 1.

BB, S%0l , m] & RR R Tk RICH SRR 52l 45 S0 ()] HhERIK L 2022(23): 30-33.
[OVBRZS |, 5K , BN, &5 38 P/ IMRE AR R i P i S BRI A G 2 I D (). RIS SR, 2023, 38(6): 267-272.
[1OVBR&N: | 8L, FiIT & ST YOLOVS [ RIZRES IS [T]#H0A | 2024, 43(11):23-30.

032 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



P HLE7 58 HLZR B RG50S B bt b T 58

FNETT
SEEHERARBIRAT, L8 "% 237000
DOI:10.61369/EPTSM.2025090005

REpERgREREMNIEEAFGNXERE, HREXTERNEBHLERESLFHE, AXMRFENEA

F, RRLIFTERIRBMARE. RERRERSTEERENZMER, MERKE. S&i%E. 615, ARERIE

EBITEE=AERHEREE, QIESERNEREEKE. &

RRBESSEESE. RAZSSREKERE. SISEARARSRMHEE. MEKE5HREHINE, ARRHE, 55
M FXLEERE, RERMR RGNS, RANBAEEEANE, ARBREFETRESE,

i =
HkFE, HETWSIE, MRS, R&%RS,
X # | RERIE; SEFRLER; IRFEOMT; BRIRIERE

Study on Loss Analysis and Reduction Measures of Wind Farm Collector Line

Sun Zhongjiang
Jinzhai Huaxi New Energy Development Co., LTD. Lu ‘an, Anhui 237000

Abstract :

As the critical transmission channel for power from wind turbines to substations, wind farm collector

lines significantly impact overall efficiency and economic performance. This study systematically

analyzes the mechanisms of line resistance losses, voltage drop losses, and operational management

losses, examining key factors including line length, conductor selection, layout design, load factor,

and maintenance practices. Drawing from industry best practices, the paper proposes three—tier

mitigation strategies across planning/design, equipment selection, and operational management. These

encompass optimized line length reduction, adoption of low-resistance high—conductivity conductors,

multi-segment interconnection layouts, dynamic load distribution control, and enhanced inspection

protocols with insulation maintenance. The research demonstrates that implementing these integrated

measures can effectively reduce collector line losses, improve energy conversion efficiency, and

provide actionable insights for optimizing wind farm operations.

Keywords :

wind farm; collector line; loss analysis; loss reduction measures
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A Method for Predicting The Power Generation of Photovoltaic Power Stations
based on Real-Time IV Testing
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Abstract :

The power generation forecasting method for photovoltaic power stations based on real-time

IV testing predicts power generation by analyzing the current-voltage characteristic curves (IV

curves) of the modules, combined with environmental parameters (irradiance and temperature). Its

core advantage lies in its ability to accurately assess the maximum output power of the modules

under varying light and temperature conditions, thereby enhancing forecasting accuracy. Compared

to traditional methods, the real-time IV testing—based power generation forecasting method for

photovoltaic power stations offers significant advantages in terms of accuracy and adaptability.

Traditional methods are heavily influenced by environmental factors, whereas real-time 1V testing,

through dynamic data collection and algorithm optimization, can more precisely predict fluctuations in

power generation.
Keywords :

real-time IV testing; photovoltaic power station; power generation forecasting method
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Equipment Fault Diagnosis and Operation Risk Assessment Method based on
Deep Transfer Learning in Intelligent Monitoring Scenario of Thermal
Power Plant

Gao Xiaodong, Liu Yanfei, Zhao LLu, Dong Dong
China Energy Shanxi Hequ Power Generation Co., LTD. Xinzhou, Shanxi 036500

Abstract : As the core link of energy supply, the safety and stability of thermal power plant equipment operation
are very important to ensure the reliability of power grid.With the acceleration of intelligent power
system, the traditional monitoring mode has problems such as lagging detection of abnormal signals
and inaccurate diagnosis under complex working conditions, which leads to unit load fluctuation,
power generation efficiency reduction, and even system failure, resulting in heavy economic losses and
safety risks.Existing fault diagnosis methods mostly rely on expert experience or a single model, which
is difficult to deal with the problem of feature drift caused by equipment aging and working condition
changes. Although multimodal data fusion technology can expand the monitoring dimension, it has not
been deeply combined with the deep transfer learning framework, which limits its adaptability in cross—
unit and cross—working condition scenarios.Therefore, the construction of equipment fault diagnosis
and operation risk assessment system based on deep transfer learning has become a key requirement
to improve the intelligent operation and maintenance level of thermal power plants.

Keywords : smart monitoring of thermal power plants; deep transfer learning; equipment fault
diagnosis; operational risk assessment
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Analysis of Ash Conveying Pipe Blockage in Boiler Electrostatic Precipitator of
Million-Kilowatt Units

Wang Xiaolong
China Energy Yueyang Power Plant, Yueyang, Hunan 414000

Abstract : With the wide application of million-kilowatt units in the power industry, the stable operation of the
boiler electrostatic precipitator (ESP) ash conveying system is crucial for meeting environmental
standards and ensuring unit safety. However, frequent blockages in ash conveying pipes have
become a key factor restricting the efficient operation of the system. Based on practical operational
experience, this paper systematically analyzes the causes of ash pipe blockages, including coal quality
characteristics, equipment conditions, system parameters, environmental conditions, and operational
management, and proposes targeted optimization measures aimed at enhancing the reliability of the
ash conveying system and ensuring long—term stable operation of the unit.

Keywords : million-kilowatt units; electrostatic precipitator; ash conveying pipe blockage; system optimization;
reliability improvement

515

HOTT R VAT E N AT U, F R AR RSO Ui R O 2 L i R o D55
FGEEN BRI RHEERTY, SATTRIERAY Wkiﬁﬁ?/}cﬁﬁ, HB TR B0 AR AR MV R bR. 28T, S i%u‘/kliﬂ
KHRMIBIT AR, TCHEMRYED)  Ra SRS B EAGEI, BRI GBS EE . FCHEE, HEIIRRSM RS H

e B, WASHEREFI R EAEONK, MRS T2t BT RARER L

—. BRI ARASZ N AR BRI AT BTN B, 5 R Ge % I 4y
RN, T SRR R AR B, R T A B DA R
FRAEASE A KR SR e M D238, AR &l =, R T & SECREE BN, RIS AR o

pul Efﬁ’]%@ SR EEE A T AL, s e (Z) HESBERRRNE

2. RGUICR TS —FRP W, BATE, Mkndh, T IATRE FE 3 AT B 50 W H i s k. HLAB0R: e (k42

BEGIAT . AR S3 TR AR L [ A8 B T SN IR R GEIB AT RO >00um) P HCRTAUN RIS, BB R, Fidh

AR PR EART AR WK, FER A E S, MR e Sk AR AR
(—) R EEERREH AR O PR, TR AT 5 TR R (A

fa?c

EHRR S R e WIRAE R W E R # . m I HsE < 20wm) B REAF, (050 B A e F O bR 7E A T P B
FALIOR AR RO RN, SRR RSN KR BERESIERIR. Wb, RESA A S SEIR S
# LJr*F'ED‘ EIEARKREE LI, Wik, BEEEA R, BRI TR0, AR AR LR, PR CHRET 2

042 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



Bz, dE—P R

(=) ZERDERDER

B A5 S SR TR SR A A
TR R AL R B K A (URBRERES . Wileek ) BASRIR
T, TERNEIASE T BRI MK, TRRER AP SRk s
ARG HTEACES (Ca0) &5 4L (Si02) SUFAEI
R AR B RERES , FE il TSRS B N B, AN, BN
RSN E R AL SR R th 2T U R i, BPEE TR
TR, BRARIMURL R BEA T, (LI I 2 DR R P S T 2 43
gitk,

(P0) KR4 E SRR

HOR A EA I 2 SEURBEA TS, RIS WK,
JER “EWIT o SHOKIVERE . WS IR WIKERER, S
G EPER AR E, SETERIEE. [,
AR FERT AR AT T8 P e] AR IR B AR RS | R ke, A
Wa, H—PRIRG . AN, SO e SEURE
IEIR, RN AR AN 2 PRI P S EUR
R, AR By, R E PR

—. BERTE4HPEE

WS WEE I BT . B E B 55
DA TSy, EIENIKIE G B I E S R o A Uh
W, MRS EHERARGE K, BHSETEHRITR
I, MRENA . HeAh, ISR G IR AR BT, R
TE5H; A RBRAB G SEOR RN, RSTTET .
Wz e, EHEHRR R ISR, SRR
FEBFTHISCHE

(=) REBAMNARRFER NG EZEZ N

BEERER KRG KRR D R 2 —, s s
ThG N, SREN KRGS, Hid
EMEMS FEIFATE S S EE R U WY
BRI, FEA PARES . B USRS AT R, &%
BRI REA R, WIS S1R0F, BT EE NI B
Hio IRAERHER 2 B 2RO, JCHAE KB B Hk il
o REERY RETUREREE, 18RSI,

SEEFE RN QAR IR SRR, HB s R SR G o
WSty fEfpGEREY, @RGP SRR T
ST, S B B i S B AT BN, AR UR
W, WAWEISRETE, SIS a3 28, it
Ob, PEEIRIEL A SRR BUR S 5 G R EE R,
WIKTCEIFEANGIE, TR “Bah” B%, dE—F %K
WXL

SRR G SN BB IR R . BN
TENBIIRAE IR, FOR R BRI R T TS T etk &
ZENIESEN ., THRBERN, SFBUEHSTEK, Sl
Wo AR FEARIRINGE T S REAT AR, BRIGRA R A E

o

iy

WG, REBAEEE A AE s o W S35 R Csh i T2 B, 3L
I I-REeE . TEhRTISIER G 5 AR i, st
i otk i SEURHR I, sl R TTETT I SR G R,
RV FR R IE

(=) REBEMFERPEN AR TS R S L IER

B GES B 1L ORI EE RO R, HEtlaaE
U ORI ERAS . ACHINRGRES R AR IR B a0 L
B L RIS . ARG IR AN R BRR IS R SR, Haie
M fe AT, TWRHIIRERER . S B PRI R 2 ISR
BikSYy, TORERAE . S5tk WIRAE ARG R h & RIS
BN, O HRIE”, BERGUSHUEE. Ak, a5k
P IE 2 FEOR W BES SRR, 5 IR G R R ki
W, AR, gfEs s i A

MR EN I TR L RS, KSR
G TR, AR IRE I I IR S, AR
B BPEK R SR IRAIK, SE R LT, K
PEHESAN . RS T RS AR ERTT, SEURR
AR, WRAEEENTIR. AL, RReaRTEa5 Ik
TR, ARBOE IR AR WK S IO TR R ST, S
RRIAR G R E TERAR G, dE— IR e A 2E

ENRMIEARR R GEHIPITHUE, HEE & B SEHm K
TP RS, Bl e h 2 YRS IT ], A IR AS 2
BT IR, S SETNRESNE. ARS5IkG
RIS R, WIRTCEIR R SN e SRR A U
TIAJE, HREN T e BT BRI IE 2 51 R IR R 1R8]
e, nsbRHRAK AN H K, SRS CRFINHEK, T2
BAFENAA T, 5 EEZE

=. MIREMHEREEE

PRGTIRE  {REEHIR R GO R A (RIS T, R
TRPENESE, A TEAEESS IR SECIHRI; SRR, R
NRBIRRG I ET . BIEEHIITE, MRS58 MR &
VRS BRI AR T AL RSO P DR R
S, WATRES IR ESUEK . ISRIAE R . MTEEETR .
REETIGE, SRR S RS T B

(—) MRERENRRRRETIRE R ERNE

PRBER AL O R AR SRR B TR, B
HIRFRGRAE . RFRETT, 2 UE R Z T, FEN
BRI SRR AT, SECORTRRIER S (Ui 5
W) WOREK T, TEREHHE RS X SR AEFIES 2k
AEALHERR, BRI ETE, RZT AR (RBIES S
FEgEas R Bk RESS, AEENIT . SRATHUA PRI K &
PRLAFRE ISR, iR A B I Ak, MR EREE T A
ar i RrERB AT AER AN, BRI A R B R ET S,
TS| EE R BE RS IR & JRTE BB TR, i = AR I
nh, gEiEise e A

m

> gy B

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 043



FAREAFE | TECHNICAL RESEARCH

o i PR AR AR G Y 500 1 AR AR P U 1R A R
T RN, PEREE TS EUIE A URIZIK, AU
MR R B SR ARt B BT, IR RS TE TR, &
GRS ET RS R S TE R TT, SER
BRI, CWREFENTR. FI, SRR TEEN, 6%
SRR TR, R TR T, S,
IR BIRT-RR S EEE T . AN, Wil e g R
B, SECEIRITN . EEEEAIE, 51k &K
AR E G,

PRBREIE YSRGS G ST W . BAGRZER
MIHBIC, T8 P BRI R BE PRBE IR S (TR T e, S BCWIRAE
HEWE R ERIESHUK, ERERERR. 408284
B, AR ETIE. M, WSS S5 RO kg
45, SECEERDEEORE . RIS, S
I R Geit e SR KR, b, 4ERRIRB R . iR
PRGNSR DA, 2 B IR IR A S e JRUB: 1Y
K

() FIRREN M AR R GIE 5 R B A I RIS

780 RE A SR O A/ M ey 7 S 91 E
KRG . FRREIRET, AT, TR IGE
PER A CINBRRRES . &ALH ) S Bl or sy, T2 AR
Ko REHFAEENERENIE R, S5F8 WIKIRGTZ RS
B, BRI TE JCHAEFIEMRA, A BEF R S0 X,
AP ARTH, Ak, ERRERSIE & SRR 2 Akt
R, ASEEIIT, FENEEE, 5 WKARATZM Y
HoRYER, IR TR kg, Y

IR FE RSN i I 2R GET W AR BLAE I AR SR 5 TR 42
T RIS, USRI, WS R T
DR BEE T R L W AR S IR ROIRTE AT B N BE R, Tk
I, BSHUNRERTE . RN, e FECURERS)
GRFRAAIIE, PRk R. A, (RIS hE

243k

RS EAENL, SETE N R I, CREE ) L
T, BRI

IGHR LW S K R G E AN B2k RS
WESEWIREETARSBK, TR SR RE R, XLgh
FERE ARSI, 2588 B FE - AR AR A, AR
TR e BB SE AR, TR B sE 280K, MR, SREdEh
BEF R E BT, SEUEEERAEE AL, TR
Wl S RS E I A B, AR RS . IR R A
ATIRALIL, (OB TEAEER B, R B R I XU
DAETiE

M. SELERSSE

FIXSSE DA, R BT E . SRERET . —
AR R R, M RSB  UR A
THpss, RAMBREE, SRR E L RRERS =
RPHBEL, B ET R T B AR R Se g
RE, SRS RGN, BRI SN
ORI IR A TORSETHRIEAC), Tl sa izt T A o
SEHAEIRATIRBIRE ST, HE S Pedm R AL

h. HiE

T3 R VLR B A A B IS I R R . 3¢
. ZH MBI REEZ RN, Wi RS Ik Kk
W, FEMBEBIUG, BT, SHOR%E . SR KR e
FEIARESE N, TR RIS S SRR,
LMEBIASSECE R ISR TR S POE AR AR,
BEARUBA T IRIR, RIEHRERERGIRIEEET, A%
IMRIBA TR

[1]ZE[HFE .600M W B FIALZA45 Be kGBI — BRBE — ST 4 G A AIFSS (D). SRk | 2024,

[21 57 | BT, e, % 00T ENAE PRI SR I AT S0 ). LR 2021, 14(04):10-19.
[BVBPEE | FBPE o | & T T RO Fa AL SR TR R R R (). 22%€ , 2019, (10):26-28.
[41FBRES | GPEZE HrBRAE 0 T RO A LB TR i e rh g R (7). 2226, 2019, (10):29-31.

044 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



N LB ReAE HL R s &bz W i . H

AFRERIRAZRE, 5t fAzE 050000
DOI:10.61369/EPTSM.2025090009

i E : HERHRZAZREL. SERUAALXE, BSIEEHEZHNERESNEENRRERARESTEREE, &5
HESRISEHERKEATLZN, MEK, EMMEFES, THEENRRKBSIGZMIZEHTR. ALEERRUE
BARNEIELE, HEHRRSERINRIENNESIRERESEHREMRTHH R, AXMALEEEBRSIEEHIEIZEH
FRZORARREBHE, RASRNSREY, REFY, ERARPSEHAEETERSE, BY, HERSFATBSIGEP
HMEFMNARE, TSR ARNAREENEAR G, ZHUENTRESFHE, HREMSSFEYEMS, hEitHE
HRRERGR, AATEREAERSIESHESHAHNRENRRHIELSESIRER,

x B | : ATERE; BSIEE; WSS, NBESY; REES

The Application of Artificial Intelligence in Fault Diagnosis of
Electrical Equipment

Hou Xue
Shijiazhuang Vocational Technology Institute, Shijiazhuang, Hebei 050000

Abstract : As the power system evolves towards intelligence and complexity, the accuracy and timeliness of fault
diagnosis in electrical equipment are crucial for ensuring the stable operation of the system. Traditional
fault diagnosis methods, which rely on manual experience, are characterized by low efficiency and
strong subjectivity, making them unable to meet the diagnostic needs of modern electrical equipment.
Artificial intelligence (Al) technology, with its powerful capabilities in data processing, feature extraction,
and pattern recognition, provides a new solution for fault diagnosis in electrical equipment. Starting
from the core technical principles of Al in electrical equipment fault diagnosis, this paper delves into the
specific application paths of technologies such as machine learning, deep learning, and expert systems
in typical electrical equipment like transformers, motors, and circuit breakers. It explores issues such
as sample dependency and insufficient generalization ability in current technological applications and
looks forward to future development directions that integrate multi-source data fusion and edge
computing, providing theoretical references and practical ideas for the in—depth application of Al
technology in the field of electrical equipment fault diagnosis.

Keywords : artificial intelligence; electrical equipment; fault diagnosis; machine learning; deep learning
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Research on Quality Control Technology for Power Grid Engineering
Construction based on High-Resolution Satellite Remote Sensing and 3d
Design Model

Zhang Zhuoqgun, Yuan Bo, Li Peijie, Zhang Su
State Grid Economic and Technological Research Institute Co., Ltd., Beijing 102209

Abstract : The quality of power grid engineering construction is directly related to the national economy and
people's livelihood, serving as a critical infrastructure foundation for the new power system. This paper
introduces the characteristics and advantages of high-resolution satellite remote sensing technology
and 3D design modeling standards, with a focus on exploring the specific implementation methods
and processes of quality control in power grid construction projects based on high-resolution
satellite remote sensing and 3D design models. It also discusses their application scenarios and
effectiveness across the design, construction, and acceptance phases, effectively supporting the digital
transformation of engineering. Finally, recommendations and prospects are provided for the integrated
application of high-resolution satellite remote sensing, 3D design modeling, and artificial intelligence
technologies in the high—quality construction process of power grid engineering.

Keywords : high-resolution satellite remote sensing; 3D design model; artificial intelligence; power
grid engineering
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Research and Application of Full-Lifecycle Operation and Maintenance
Management for Residual Current Devices

Zhu Maorong, Zhou Yuan , Lei Jikun, Liu Qiangbo, Wang Jianmei
Huaneng Gansu Energy Development Co., Ltd., Lanzhou, Gansu 730070

Abstract : To address the long-standing operation and maintenance (O&M) dilemma of "installed but
unmanaged, faulty but undetected" for residual current devices (RCDs) in the power industry, this
study proposes and establishes a full-lifecycle O&M management mode based on a digital platform.
By integrating high—precision dedicated testing instruments, mobile applications, and a cloud-based
digital management and control platform, this mode enables accurate collection of RCD test data,
real-time online data entry, automatic system criterion judgment, and closed-loop management of
defect handling. Its core innovation lies in establishing a standardized O&M process covering "plan
generation, on-site execution, data traceability, automatic criterion judgment, defect-driven action,
and rectification closed—-loop," and creating a full-lifecycle electronic health record for each RCD.
Practical application shows that this mode achieves transparency in RCD O&M status, data—driven
maintenance decisions, and precision in safety responsibility tracing. It successfully transforms the
O&M management mode from "passive response and experience—driven" to "data—driven and
proactive early warning," significantly improving the personal electric shock protection level at power
operation sites.

Keywords : residual current device (RCD); full-lifecycle management; data-driven; digital operation and
maintenance; predictive maintenance
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Research on The Core Design and Application Performance of Rotatable
Connector Mating Structures
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Abstract :

This article focuses on the research of the mating structure of rotatable connectors, with an emphasis

on optimizing their core design and application performance. Addressing the issue of the easily failing

elastic contact part in existing rotatable plug structures when powered on, an optimization solution is

proposed by integrating the concept of rapid locking design. By simplifying the component composition

and improving the assembly process, the solution ensures the convenience of use and connection

stability of the connector while reducing material and assembly costs. It also enhances the reliability of

the connector in power transmission systems, providing a reference for the research and application of

related products in the field of electrical connectors.
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Analysis of Suggested Measures for Coordination Between Electrical
Engineering and Civil Construction in Power Projects
Min Songming

China Science & Technology Power Investment (Guangdong) Smart Energy Technology Co., Ltd., Guangzhou,
Guangdong 510000

Abstract : Based on the practice of power engineering construction, this article focuses on the collaborative
relationship between electrical engineering and civil construction when they are carried out
simultaneously at the same construction site and within the same timeframe. The study identifies
common issues such as inadequate integration of multi-source information, misalignment of planning
logic, ambiguous responsibility boundaries, and lax process control. It points out that the essence
of these problems lies in the absence or execution deviations of communication mechanisms,
benchmarking rules, and process checklists. The study recommends adopting a collaborative strategy
centered on checklist management, milestone linkage, interface matrix, prototype demonstration,
integrated supply—-procurement-installation, unified benchmarking, and closed-loop ledger
management to construct a comprehensive process—oriented collaborative framework.

Keywords : power engineering; electrical engineering; civil construction
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