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Discussion on the Application of Intelligent Technology in Automated Control
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Abstract : With the acceleration of Industry 4.0, intelligent technologies have become a key driver in advancing
the automation and control of electrical engineering. This paper explores the application of intelligent
technologies in this field, analyzing their significance in terms of efficiency improvement, safety
protection, and green sustainable development. It then reviews the current state of applications,
identifies strengths and weaknesses, and proposes strategies for improvement. The study reveals that
deeply integrating artificial intelligence, big data, and loT technologies into the automation and control
of electrical engineering can significantly enhance system performance and management levels,
providing both theoretical support and practical guidance. This approach propels the automation and
control of electrical engineering toward a more intelligent, efficient, and reliable path.
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Design and Simulation of the Permanent Magnet Synchronous Motor/
Generator for Flywheel Energy Storage Systems

Yu Yali
College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin, Heilongjiang 150001

Abstract : At present, to face the energy crisis not only to develop renewable resources such as wind and solar
energy and new energy sources, but also to save energy and improve energy efficiency. Flywheel energy
storage has the advantages of long service life, high energy storage density, high power density, unlimited
charge and discharge times, low energy storage cost, and no damage to the environment. Therefore,
flywheel energy storage is a new type of storage technology with broad application prospects. According
the requirements of the motor/generators in the flywheel energy storage system are reviewed, the
PMSM/generator for flywheel energy storage has been designed. The simulation analysis of the natural
frequency and vibration modes of the rotor in the energy storage flywheel system was conducted. The
electromagnetic vibration of the PMSM was simulated to obtain the harmonic components of the excitation
force. The main components of the no—load excitation force wave were analyzed, which can be used
for future studies on the influence of stator and rotor structural parameters on the motor's excitation force
wave. This will further optimize the motor structure and electromagnetic parameters to enhance the overall
performance of the energy storage flywheel system.

Keywords : flywheel energy storage; motor/generator; PMSM; electromagnetic force; electromagnetic
vibration
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Key Technologies of High-efficiency Photovoltaic Power Generation System
Integration Based on Multi-scenario Requirements
LiYong, Zhang Jun, Lian Xinyu
Datang Shaanxi Power Generation Co., Ltd. Yan 'an Thermal Power Plant,
Yan'an , Shaanxi 716000

Abstract : As the global clean energy transition progresses and the "dual carbon" goals are gradually achieved,
industrial plants—being primary energy consumption hubs—face dual challenges. Traditional fossil
fuel dependence results in high operational costs and carbon emissions, while distinct production
processes across functional zones create diverse energy demands. Single photovoltaic configurations
prove inadequate for accommodating load fluctuations and spatial constraints, leading to inefficient
utilization. This study investigates key technologies for integrated high—efficiency photovoltaic systems
in industrial plants, aiming to enhance power generation efficiency, stabilize power supply, reduce
operational costs and carbon emissions, and provide insights for optimizing plant energy structures.

Keywords : multi-scenario demand; plant area; photovoltaic power generation system
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Research on Intelligent Monitoring and Differentiated Removal Strategy of
Transmission Line Channel Tree Obstacles

Ding Zhuogun, Shi Shan
Transmission Operation and Inspection Branch of State Grid Wuhan Power Supply Company, Wuhan, Hubei 430000

Abstract : Tree obstacles in line channels are one of the important reasons for line tripping and power outage
accidents, posing a serious threat to the safe and stable operation of the power grid. Traditional
tree obstacle detection on manual patrol inspection, which has the disadvantages of low efficiency,
high cost, and delayed discovery of hidden dangers. This paper takes the treatment of tree
obstacles in transmission line channels as object, and studies the application of intelligent monitoring
technology and differentiated removal methods. By analyzing the application characteristics of
intelligent technologies such as UAV patrol inspection, laser radar, and online monitoring, a tree
obstacle risk level assessment system is established, and a differentiated removal timing, method,
and scope selection scheme based on the risk level is given. Through the research it is known that
intelligent detection can accurately detect tree obstacle hidden dangers and dynamically track them,
and differentiated removal can effectively guarantee the safety of the power grid, and it also has
advantages in operation and maintenance costs and ecological damage.

Keywords : transmission line channel; tree obstacle intelligent monitoring; differentiated removal strategy
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Innovative Research on Market-based Pricing Mechanism under

Virtual Power Plant Mode
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Abstract : Virtual power plant is a new form of power system aggregates distributed energy and demand
response resources, and it is an important way to promote the reform of power marketization and new
energy consumption. At present, there are still problems such single benchmark, lack of coordination
and imbalance of incentives in the pricing mechanism of virtual power plant participating in power
marketing, which limits the effect of its market—oriented operation. This takes the coordination of
"source, network, load and storage" of virtual power plant as the starting point, analyzes the current
situation and bottleneck of market-oriented pricing of power, and proposes innovative strategies
from four aspects: pricing benchmark, pricing model, incentive mechanism and regulatory guarantee,
trying to solve the problem of mismatch between traditional pricing and flexible dispatching of power
plant and multi-value. The research can provide theoretical reference for the improvement of market
competitiveness of virtual power plants and the improvement of power market pricing system, and help
the energy and the realization of "double carbon" goals.

Keywords : virtual power plant mode; power marketing marketization; pricing mechanism innovation
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Brief Discussion on the Unified Configuration and Debugging

Methods of Routers
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Abstract : Research on unified configuration and debugging methods for routers. At present, the debugging
and configuration methods of routers can be divided into three categories local configuration,
remote configuration and automatic configuration. Among them, local configuration is configured
through command line interface and graphical user interface, remote configuration is configured by
using network management software and cloudbased configuration management, and automatic
configuration is configured through plug—and-play configuration and configuration based on zero-
configuration technology. Due to the current situation of multiple manufacturers and various models
routers, there are differences in configuration and function between different manufacturers' equipment.
In the process of debugging, it is necessary to adapt to different equipment. The use of debugging
tools by the manufacturer has unsafe factors such as security vulnerabilities, Trojans, and viruses.
Therefore, this paper studies the unified configuration and debugging methods of routers, which can
provide onsite operation and maintenance personnel with unified and secure debugging equipment to
ensure the safe and stable operation of routers and safeguard network security, network equipment
security, and power grid security.

Keywords : router; unified; configuration; debugging
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Study on the Effect of Wind Power and Photovoltaic Combined Grid on Load
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Abstract :

In order to effectively reduce wind and light combined grid load fluctuations, to ensure power supply

quality and safety. Combined with the basic situation of wind and light combined grid, this paper

analyzes its impact on load fluctuation, including frequency fluctuation, voltage flicker and harmonic

pollution. Finally, the control strategy is put forward for reference to the control of load fluctuation of

combined wind and optical power grids.
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harmonic pollution

wind and light combined grid; load fluctuation; frequency fluctuation; voltage fluctuation;
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Application Research of Electrical Automation Technology in
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Abstract :

As the core driving force behind the modernization of electrical engineering, electrical automation

technology has significantly enhanced system production efficiency, operational safety, and energy

utilization efficiency through its widespread application. This paper elucidates the fundamental components

of electrical automation technology and analyzes its critical value in improving production efficiency and

quality stability, reducing operational costs and resource consumption, and strengthening system security.

Building on this foundation, and drawing from practical applications in power systems and related fields, the

paper explores specific implementation pathways for electrical automation technology. These insights aim

to provide valuable references for addressing the increasingly complex demands of engineering scenarios

and to promote high—quality development in the field of electrical engineering.

Keywords :

electrical engineering; electrical automation; technology application; optimization path
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Application Analysis of Distribution Network Automation Technology in

Distribution Line Fault Handling
Ni Nan, Shen Zhiwen, Lai Wei, Sun Xuecheng

State Grid Anhui Electric Power Co., Ltd. Ma'anshan Power Supply Company, Ma'anshan, Anhui 243000

Abstract :

As the critical link between power systems and end-users, distribution lines directly determine power

supply reliability through their operational stability. Distribution network automation (DNA) technology,

with its real-time monitoring, intelligent decision—-making, and rapid isolation capabilities, has become

a core solution for improving fault handling efficiency. This paper first outlines the core concepts and

historical development of DNA technology, then analyzes its practical applications in fault detection,

localization, isolation, and restoration based on real-world requirements. It further examines existing

challenges in technology implementation and proposes optimization strategies, providing theoretical

and practical references for power enterprises to enhance their fault handling capabilities.

Keywords :

distribution line; fault handling; distribution network automation; power supply reliability
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The Path of Upgrading Existing Coal-fired Power Units: A Case Study on
Capacity-equivalent Replacement of an Aging Unit in Chongqing
Jiang Jian, Lin Kan

China Power Engineering Consulting Group Limited, Southwest Electric Power Design Institute Co.,Ltd., Chengdu,
Sichuan 610021

Abstract : Guided by the "dual carbon" strategy, promoting the upgrading and renovation of aging coal-fired
power units is a crucial aspect of constructing a new type of power system. This paper proposes
a concept for a capacity—equivalent replacement plan tailored to the current state of a 2 x 300MW
subcritical aging unit in the Chongging region. Integrating the latest policies, such as the "Energy
Consumption Limits per Unit Product for Coal-fired Power Generation Units," the paper provides a
comprehensive discussion on advanced technology selection, preliminary economic feasibility, and
environmental benefits. Through demonstration, it is evident that implementing replacement with ultra—
supercritical units can significantly enhance unit efficiency and environmental performance, offering a
viable path for the clean and efficient utilization of regional existing coal-fired power. This paper aims
to provide a reference for upgrading and renovating similar units.

Keywords : Chongqging region; capacity-equivalent replacement; ultra-supercritical thermal power
units; energy consumption limits; technical and economic analysis
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Research on the Metering Error Characteristics of Instrument Transformers
under High Penetration of Distributed Generation

Li Fei, Shi Lun, Chen Lei, Shen Hongtao, Wu Guanghua, Wu Yidi, Shen Xueyun
Marketing Service Center, State Grid Hebei Electric Power Co., Ltd., Shijiazhuang , Hebei 051000

Abstract : After high penetration of distributed generation is integrated into the power system, the power grid
exhibits complex characteristics such as random fluctuations, time—varying behavior, and bidirectional
power flow, significantly deteriorating the metering accuracy of instrument transformers and directly
affecting the economic settlement and safety stability of the power grid. To address this issue,
this paper systematically reviews the evolution, mechanism, and research progress of metering
error characteristics of instrument transformers under such complex operating conditions. Firstly, it
systematically analyzes the evolution of power grid operation characteristics caused by the integration
of high penetration of distributed generation, clarifying the disturbance paths and impact mechanisms
on the operating state of instrument transformers.!""Secondly, it deeply analyzes the internal generation
mechanism of metering errors and reveals the error influence laws under single/multi-factor coupling.
Finally, based on the aforementioned analysis, it proposes multi-dimensional error suppression
strategies to provide theoretical support for research related to the optimization of instrument
transformer metering.

Keywords : high penetration of distributed generation; instrument transformer; metering error; complex
operating conditions
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Analysis, adjustment, and treatment measures for the overheating problem of
the second reheat single screen in a 1000MW secondary reheat unit
Ouyang Weiji
Guangdong Dianyan Boiler & Pressure Vessel Inspection Center Co..Ltd. Guangzhou, Guangdong 510700

Abstract : Based on the structural characteristics, metal materials, and operating mode of the 1000MW
secondary reheat boiler, the reasons for the overheating of the single screen in the secondary reheat
boiler are analyzed. Treatment is carried out from various aspects such as combustion adjustment
and equipment modification, effectively solving the problem of overheating of the single screen and

ensuring the safety and economy of the unit.

Keywords : secondary reheating; 1000MW:; single screen overheating; renovation
—. IB&#ER bt R: SA-213TP310HCBN; 4-115 % ©57x4.0, # Jf: SA-

213S30432; fEANEER: 649°C,
SR TR AR T AR 7 1 T000OM W S5 48 4B I A IR

B BUERET, ZEO Z R AR IS RETE
FE . BRI CPARTE A, EASHRE . 2R, 2D
SER . RERATEM w B, FESE (BMCR) O R
FIFEA) 33.4MPa, IR 605°C 5 — R EHH HHE A7 10.7Mpa,
HY LA 623°C 3 YA HE 7 3.24Mpa, HY 1L 623°C,
By B SR SR T AT B2, SR BT BUIR NOx IR R4 + =7
SOFA A& RN e 77, RGN =G0, )
NaWEEE. JahE. R, AR R B, SRS R TR
W, mL IR RGIR I WUAT #, ACHE E S 50
FERFFUREA T, BRI A Em & T, RiE e
RHATF, RS RGOR M STRIEIR + BRI TR + Bhbes
A GRPR T, G ECE A g R RYE
Ik R Gk RIS — I E KGR S, B L6 & HP1103H
TS, BN RO0=18%. #RABIIRR T, &6
FERERUHE 8 LUk e s

RS iR R ( RS RR) FRM R 154
DE0x4.0, B F: SA-213TP310HCBN; 2, 354 ©57x4.0,

EHMA: REHEE (1980.03-) , B, JFREMWA, Wk, K¥FAR, EBREPELEBERLBFOARAT,

—. BEBRIRER

MAEEE B E, ERA800MW F 2 1000MW i,
R B He 55 T 10 B R BE i ey 4 o fth B 40-50°C, (IR &7 1
TSI FFZE 580°C I, 10 57 1145 B2 IR IA T 648°C ( Hi y j&
649°C) o WL EEPEH] TG H LR AE 580°CAAT, ML LI
AT (HEESH LA TR SOOMW I, 1% Bl Jif & i e
fibfitm, HAnfpblm, w2tk 1000MW i, &AL 50°C
ZiAT, BT R R IRANBER R A

660 FRARESEE D%

640

600

==
5 B 7 8 9 10

1] e 50

I-RESBEERABESERHL (1000MW TR )

BRTARN, F5 07 E . P G BT,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 035



RESBRAERRE

—— 18
i 2
[3-
- 108
=i 11T

- RIESBFEEERE (1000MW TR )

=. “BEFEBRNRES

(—) #RIEE 2, 7 1000MW TR FRERELEEHSZER
DTERHITEED

(1) B AREERACT AT S 0IET , SHELGIRTHAEAT;

(2) 10 FFEEER B, Bl THAMS 40 ~ 50°C,
SRS,

(Z) W5-15 B AIEREREITIERHTEEN

(1) 1-4. 6, 75BN = 30°C, 10, 117 BEU e,
Horp 1B (=29 46°C.

(2) 5-9. 11-15ppE R aH—E, BEEER/N. 10
FEHAMBESEAR, ST, EERRMEIIER, Stk
HEAEAE

1000MWAICJE A 1 5-15 5 B¥ 650MW L[ A i 5-15 57 K Uit

600
w Cpons SoSS
580 580

560

12 3 4 5 6 7 8 9‘15)11 12345 6 7 8 9 1011
P 7 e—rs —— s a6 —— s
e 5 10 el ——l12 - 10— e——r
—1 ——r LS ——13 e——r 14— {15

3-1000MW. 650MW TREAEFR 5-15 RENRER

(=) &WigitnmE

IRTRER NG, IO R ], AT SR
EEWEDRTAT TR, TR RZERRIIE 4% DI, B2
AR AR, B B AR B AsT ka5
B, HARZEnTEE, B @i oS oA A .

(M) BWEMRETFE

RIRACTHE AT E TR R . R mif s, (%
Fermmil s, WD =2 R 2, BRI TR
BPIAS BRI R R R AR R R T T T

AR PR H D8 7R

@
2
S

o
2
S

Metal Temp (°C)

600

500 e

Eh Clp k0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

4-ARTHEOEEES (1000MW TR )

e AT 11 T BE IR

o
o
o

)
=
S

Metal Temp (°g")

o
@
i<}

610

600

590

580

570

560
EhE S AR AHO

1 0 19 28 37 46 55 64 73 82 91

550
100 109 118

E5- SERBEOBEEST (1000Mw D)

RG] A HOR GO S R BEIR A ATl 5], B
HIAE620°CLAN ;i P BRI S SRR S AR, sy
FE10 57 I EE IR B A AT (i 2, HRERFFIE 640°CLAT o Fadp A
BAEIS R, 25 AT #1710 BEERFIE, FATALL
AR T ZZ R

(R) IERWFE

ARAECFR RN EAI, K10 AT ILIEFAL
THA SRR T ORI B, FAL T 2R ARy
T

29/09/2023 16:26:55

6 IBIPRERRESBEMS 10 RIFALEAZSEER
LRTESERT HB N O B 7] 10 BT A1 50, A fErtab s
O, ORI, TR fe A AR 5T At e B A
B b B, T, IR R,
EFH LR R R, BSETEE .
AP TR AT A AL A S5 I R I A B T B I
ANDCFCIE ko

M. RESEBASREFBENMGRZERLE

(—) BT MEAZEE:

1) AR . BRI DL, 8GRV i, 5%
ANZARTERUAE AR, GROIE T U AR TT S A KT 120%;
2) B R AE A, IS A A M e I R A T, A
PR DI AR f B4R, UL R . — PR R R 22 7R T
VRIGEIN; 3) PATENORANR, SRR, A4 BEIX K 24 /INK-42TH

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



WA 29, HAMDKIE 24 /N ATTEIWCGH 138 4) 18 24 RRARIA <0
B 5) B R S R, RE, AR
WRERZE; 6) EYTFR MG FEZUORITITE, R 2= My
R 7) ST AR AT, IR Z AT 30°CEA
i, B ORISR R e N

25 DA RTINS, T FEERE AR T, TR
L RS 610°CEA L, 9T, —HHIIREEE.

(Z) IREHELEIENE:

R R IR T DAIE A B W B s R B A
K5 R, MEEAGN B 5T (77 28Tl DA R R, (HI
XEIRLAE 850°CA AT, KINTINIZT, BEFeEHRIAIINE,
AT N 52

TE R R TR T B A I, B B IR 1]
O S BAEFIT AT L . B R B (K BE SRl 6
PR B BRI, SRR BRI R B b,
AN FR, B 1) IEEENERA: 89, 100 11
BEONERIG) 5 2) WET7FREFR 1058 1-95 (AMEI )
B h4as4.5m, REERMOKEL Im, BERLTRES2C ; KE
10545 M) B4508E 5m, BT KJEZ) 10m, BERZATFE40°C 5
15 A AR5 5.8m, A EZA 11.6m, BERL T
48°C, 559, 11 REfReEs 1.5m, Mkgisd 10 USRI <&
JEEH R ERRAS R R 3) Bl TVER: W&, W
TR 66, MR XS A

(=) BERHME:

T S, 12 U TR B 4 10 36 (L B 5 ot 4 v
—E, REIEELS, TSR, —F. ZHREEEES
e, BE T O SR EE, AR T TR IR

[T

243k

F10FRETRE

h. BE

1000MW 3R FE AR AL PSR mr, R RRA AT 7521 K 7 4
Je SIS E HBRAATLZE e O T T B R A, S i A )
Wi, PR BRI AR EAL, WARmZETE R T i,
WO T B TR, IR TR R A e, W
PR, —F . ZHEREE S, WRET ZHRRe
PRAIE T WA ST,

NERY =
R [F]EE

(LMK, X, X% 1000MW @ IG R IR B BIE 5T 508 5- (1) BEPi LTy 2016, 44(8).

21752, XEEF, IMEAES 1000MW @ISR AR R . IRV RERE I B IR AT SIRIRHE D] SR ,2019,50 (8) .
[BIXE XD, ok, %1000 MW A LA AP A S FE R LG (1) 10,2017 ,46(08):96-100+112.
[41FENE, SRiRIE, S % 1000MW FUAFIRG T MR- IS W OB T LIEEE ()] G830 1 TR 2019, 34(8).

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 037



PLmZih A L HFHLZ UL S vl SEPEMESE

RtEST
)| VSR B SR ATEIRAN , Pl B 641400
DOI:10.61369/EPTSM.2025120013

i E  URHRENAHNRERFRENGXBILERRESEENZLD, EARESESTHEEXRER, NENAEH
NEKERLBE. AHARREEMDTRNELENTE, BRATRAENEEMCSAIRMEHREARR. HESE
PIESIERAA, ARHNMUERESZRAHNRENERLCKTE, HEAEESLKETHE, RN HE
ROENARBUSRE T BB KENRZATL R,

X 8 i@ :  ShAENA; FUURE; TRt AR

Research on Logic Optimization and Reliability Enhancement for Parallel
Operation of Diesel Generator Sets at Airports

Cheng Huaxuan
Chengdu Tianfu International Airport, Sichuan Airport Group, Chengdu, Sichuan 641400

Abstract : The parallel operation system of diesel generator sets at airports serves as the core for ensuring
uninterrupted power supply to critical airport facilities, with its reliability and operational efficiency
being of paramount importance. This paper conducts a systematic study on logic optimization
and reliability enhancement to address the deficiencies in the existing parallel operation system in
terms of synchronization accuracy, flexibility in load distribution, and dynamic response. Simulation
and modeling validations demonstrate that the optimization strategies proposed in this paper can
significantly enhance the intelligence level, power supply reliability, and economic operational efficiency
of the parallel operation system, providing theoretical foundations and technical solutions for the
upgrading and transformation of airport emergency power supply systems.

Keywords : diesel generator sets; parallel operation control; reliability; load balancing

515

S S BV R R SR . BT AR IR, CEOANUAN S B R GO ORER . T R AR L Wi
SEHINUA R, EROR M2 QA RAIFE. GFL) BTR977a0, DRI R R R I, HRIESLhR 0 R0 A s T4
B, SO T ST A . AR U R IR W0 WEhRHIE, B CE FAR S O U R A HL iR
&, RNHHRGBIANARLERE | RGO A ORISR H T B, 25T, ASCRET IR A AR S,
BIEEIS SR SR Rt i, S ST RESET . CERGEMTIAIHRZNZ IR, WARINILETESL
B s T S R 2R . IR — BTV R PR HIIESE , F AT FS B T Tl 6 @ A . 6Tt T s i) sl A 42
i FETRMLE AT E BB AL TS W A B 0 O SRNE . 5 AT S (B BRI, AR W S R A (o0 ) 7 A
TR, R HSHUEHABEINUE, SRR AR RS BIF BT —REEE . SR, S HEMNUA R At
AGURAEIHE IR AT 2, AR AEHeH AR TN TS

—. NipLehEmIARNREIUA ST SN (Rt fge 2 s THe, G o s
R A RO HLALSE A KOR . USRI R LN R S5
(—) BRI HBIE R R AL BOL K, BB TR IR, 4T S

PSS A FOVOURER B e e VAR E AN, ITBEZH R RGO ARSITRALA, el B, SEINEM TS & T
TeE, AIARMATTE, ORISR ARMENT, TER  FY ARSNGB, RESHEHREFAIILNRE,. 5
HEPWAEM A LRSI, SR RGREA S MM, #fRSEBASETTRINE, NI MEEET. £

b

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



BNV ETRIIVE, REHEANAES T, BN
XL E ANALINTIFE 5y, DRI S A3 R
BT, MTTHREIEY, RESEIEFREEEN, Sk ik
BRNTH, FEL AL . 0, IS HE s
LY U X — R BRI I B AR TR, EAE R L B i
B AU R T R DR I, HAR R A TR TE
PRSI SR SR B A A AN, N RG] S R

(Z) MEHNSENBERBSESRSN

AN SEM R BT R G EE IS T T B LR
GerkBkiG, PrEE AT S 5B Y, BT
PG T RIS TC N WU 22 57 2RI BHAT M T 1 fa o
A, SEGEATEAY, MoK EE R, I’
KA T 1B e A AN VRS SIS 5 R L 5 1E 5 PID A0 44
B EEA L . WIRAIS , MU S P e R e, AR
ARG R IR G P IRE, BhAh, RGEHZ FIE N AR
SR AR DI, Toik DS s mi v g, i
B AR SR O I s IR, RGAELE
55, TS B REAUR B S AR GRERE, HE v SR
INFIF)JZE R N Aol . FENLALIS (5, PO se sty i v, [
SHERHITOEUERE . MERE, M2 gansiaes, S
LR R R DACR I, IR T IR AR

(=) ¥MRFA RN X EERIRR

HUASE R AT LR G v St 2 T D 2L R R 2
R, RENAARERIEZ ORI THIC, B SR GREiE il
ohl, e G Ik 45%-55%, FEEJFT R EIMUREIN . SN
WHIRG I, KONGRSR, DIHIIRSEE R
ISR R s JEHUEHIR RN RGN R, e S
20%—25%, HAztlds ., BRESRFIH I ITMTEIR, Rl &Rk
TRRERE TR, T SEOTHURIE R GReEE . 42 SR E (1
SRR CEE, (LR ESEE G, Sz AR #
L, MELUERNAUA RSN, S8 IRIBI A,

—. HNZELCEERIEHISRRIZIT

(=) R ERSIER

N RS AL S ) SR Bl 5 R U, AR ST — TP R
BRETTHLARRIAE 2 MEZREL R — PSR - BT - B
O, EERAERIER GBI BT A B, HRERR
BURSEEE; JUREEAD, BE SN SRiEsR, e
RACHINUEELY] . P EH] . R B A s PR IRS
WA TIX B8 5 502 S M AR A TR R TR i 22 S 15 22
W, WIS — D AR, T L
RGP . B TACE B TR

(=) ET AN B & RG] 5Kk

R HUIA A RE YD, RTHFIRGESITRER,
T IR T AT TN A R YD S . R AT AL R 4
(LSTM ) 84, gh i il . ustitil, 2795, MBIz

FEEZMTZE, RETIUARN 1 Z 6 /N 7. ZEMCHER E,
TRAETI AT | FRLAE SR AR R, T 10% 2 20% 11
TUARYIER, AR RGBT IER R B R
Wb i, FRGELR ARG A0, RSB B
O, WEREEASSRR PRI, TR AR Rt e e R g ]
i, SCRMA AT RRUET.

(=) EFSETEEFINNERRERL

g NG E A R TR (kp, ka) FEE, %
PSR 2 R Z BTN P05 5000, 7 E S 40 UK FE AR
Zy A A AL, ELUE EC U oA 5. B FIER T
TR, MIRSHAHLIRI RS HARTh A 223 0 # kp M
ka, PUMEFHABATCREE; FINSI BRI AMEER
T, MR R RPVEROR AR s, DA B FS
7, (TEEERY], ZAH MR R ZE N 10% DL bRz
3% AN, JEREHR T IR I sl A R AN R S A

() EFEMZERHERENERRS R

FROERPAHIRIENR . SRR, ML ENUZEUZ st
R, LT MBI BRI HIEng, TR ey,
PUBHZE AU iE2E Af fBA2E A & DNFN, s /s
P EOAR L, SRS 49 SRS AN F VA A
W, SRR Bl o (B R D L /5 /AR 22
RIS AT 50% L L, A il e IR FEAR30% DA o BT
LW SRR AR TR, B SVM HR2 Wi SR
BB R HRIRER RS s PRI AL A 2 S B R SR
CRRELTTEMIZE R NI ers S, ANRMREs ) |, o
PSRBT MREIRIERNT, 120 T 0.5 B0 P Sk
PRI, VR NSEILRSEN, AL REREETE.

(R BESEWEHIHRRE

NERTHIFHLARGIAEE G, BRI B LA RSS2,
BT MRS W AN S B e B 1 Ae e ST S, SLBLRSE
HURE S O PRIE A 81T BN ERENAETT 25, @il
SVM #efsi2 Wi R SIS R B2 R 2685 B 7 B Bl e e
R FC R, THERIARA AL S BT di 2
R, AR SO B MO N R A, SR EED
MU SERI TR, R R A sl . Hfs
RANISIE R IR, 2RI AT 0.5 B Sl st nRBIFE By, 1P sLER
THER SRGTEM, (REES.

=. MEEREENRFAEHEALE

(—) ZBEERERSZmMA R

Hy S ANV I B e ST, 95 5eTT st
gt (FMEA ), 55075 Kk iAEB 1T 45 M X
STHRR A R et PRI A0S e (RPN 3577 #48
HRBEELL, oI5 SRS WoRIaR] 42 6 7 i R s 17
SR ) B R R £ A S LR L A UL PR DA R 423 ) 2R
ke, RPN HHRIT=HON M EE (S) < KAEME (0) = Hill

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 039



(D), Hrfrs, O, D #RM 1~10 2, oAl i
M ERGUMARSE . A AETTREME, BRIMES TR IR, Hednk
PUTATHCE RPN=144 J& T KRG, 2R T el
RPN=60 J& T H XA, @i FMEA 4347 Al Wi A Sh L UL
Bg, K ENUE T ORI A e K R, Dy S5 Bl P12 A
(R BB AR TN

(=) BT ERERIEMSNRIEIZE

PR R IR AR IR, ERE, 52T
e, MELLSEUMRAERR IS T, BT AR T 2 AR U
BRI ETT, 62 MERGRIEN RS, 27T
RS W TR PR AN AT . FE R FR L R D (2 e 2 A
e, RIHURCIRAS (JRzh, R, A7)« WA (R, &
WAE) MIAED IR, Wmdy) s BESEuE T At B
CEHERTEE . min—max PRI, FHESREL) , TR ITHETT
HRR L BT D-SUREEIS SRS, By iRt
IEFARASBAINER, 81 SRR PR LR AR 0 4712 e
i, SUEREGMNSRIE G EER, Jatthe i (FEER
TBIE NI AT ) o

(=) ETHIEREE0RFEREHTIN

A A A (RUL) TILE PHMAZL, "o A LA
AR . ASORATE ] LSTM BT AU YR
RULFENATGS, A7 ST Bzt T S asdEs (&5
1124, WAL, 65 RUL) , #2730 WG 5mEe: bEE
BEFRAE AR, @I OIS AT RO s (AR AL, SR /R

243k

A S REOE I e AR AE s Y120 LSTMAHS (SRAE. 2 B
LSTM K2 . adpdammiE, DA MSE FHRMEL. Adam A
e 5 FRSEEIE, 8 MAE. RMSE. R* #f, 2598 ioRi
TUFURG S, R TR SR

(@) PHM 5318 A8 EhHHI

NEFFHR G NS E LA 1673, %3 PHM S
BARIIIEEIHUE . ZHUBIEE PHM 2255 SN 42 ol 6 60 B e Bis i
RUL TN A B e AU BRI SR, BB A TR i ok
SRR, SCHLE TR S SRR SRR . Y PHMZ W
ERIORERT, R SR R R BRI AL s B A AL 4512
Wr PR, U S7 RS S AR S T, P BRI
#, WRAGE. FHN, £ RULTNLE, 254K RUL
B LA T T 4, OB TN TR, IR
RUL KRB HERTJE 3l o8 LR R4t

I, £5RIE

ASCEF AR GEHF AR GUAE S T HBRE P B 15 e bk
IR R RS AR SR AN L BhASR RS K A R T
RO, JRITT RGNS, JHEH T —ERGE e

-5 TR G R B 22 A AT 5 AT TS B R BEAS D AH 2%
G AR A AR S A G 3810 2%, IR
HUAR S AL EOR IS TR RE . TR, THAHERTT RO

TR . KIhERGEIR A LB F TR MR ARIFSE (). TR HIEH R L2016, 33(6):67-68. DOL: 10.3969/].issn.1009-3664.2016.06.021.
2122 0 0, PR 52 AR 58, S . R T CANRLZE (9 48 3 & B LA JF L 4% i 28 4 A e 7 28 100l 2 00 918 K 2% 24 4 ( AR BHS% iR ) L 2020, 46(1):82-86. DOI:10.3969/

J.issn.1001-5337.2020.1.082.

[3130 | /NG | AR S BP0 SEIR MU FHLER O AR IS R G T 0], BBl IR S 44 |, 2022, 53(2): 22-26,21. DOI:10.3969/].issn.1003-4250.2022.02.006.
[41 5 . RO S R B LSRR ISR AT (1) 3815 oA | 2020,37(10): 76-78. DOI: 10.19399/j.cnki.tpt.2020.10.025.

[SUBACHL , AAH |, X7, & . A R LR G 2 5 48l A A LD FIBIB TSR ()], Jediefs R, 2023, 44(4): 127-132. DOI: 10.11809/bazbgexb2023.04.018.
6] E P . Sl AL P TR B TS (D). SiL - W/RIELREAS: 2012, DO1:10.7666/d.Y2236652.

[TVERIFS . Sl R A BB T S22 A4 HIRATSE D). fdthidikss | b ik (F9E ), 2007. DOIL:10.7666/d.y1151374.

[BIZEAME | SRR A . S8R LA I TRUVEMEIIZE 1)), PHRI 2SR AE4R , 2014(3): 494-498. DOI: 10.3969/.iss5n.0258-2724.2014.03.019.

(91 B | FEIEHE . S R AR T AT S mFE (C1//2008 £Erh AL TR SESE2IETCER . 2008:1-7.

[1OVYHLSE | el . ANE A BN A A PGS T I A= HIRIRFSE 1), Al 513 2011, 48(5):49-50,67. DOI:10.3969/j.issn.1001-1390.2011.05.012.

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



SE RPN TR AR s 2 4k
AR fig

KL
BRELKPAFTEERAFBBIRAT, BkrY i8R 715300
DOI:10.61369/EPTSM.2025120014

i E | AXRSRNTRFFEES ATEERAEARBGREEFPNOMSNA, BEWE “zibikihE. FEEER"
M2 ERARRE, BESFEHERM. BhERNEMESERREZRS, BA "B —IAM—RE-HIT" NAFEE
*R, ERARTETISREEMSNISSERTME. SKBSNRRELURETRERERE, HHE—PREED
RS BRI EREN G — EMBFFEEHTHERBESARRBIE, S5 ATEESBRMCEESILEREN
AR ERE, URFMBLMEPERSE ANMRARSEETS, REERBIAEEN. ERACSUHENREIS
EREH,

X @ 98 : BFEFE; AITEEE; REl; REEF; ANEE

Construction of Safety Production Technology System of Photovoltaic Power
Station Based on Digital Twin and Artificial Intelligence

Shui Huawei
Weinan Xiayang New Energy Power Generation Co., Ltd. Weinan , Shaanxi 715300

Abstract : This paper systematically explores the integrated application of digital twin and artificial intelligence
technologies in the safety production of photovoltaic power stations. By establishing a hierarchical
technical architecture featuring "cloud—edge—device collaboration and twin—driven operations," the
framework integrates multi-source data sensing, dynamic risk prediction, and intelligent decision
support to form a closed-loop management system of "perception cognition decision execution."
The study focuses on equipment health assessment based on multi-source data fusion, weather—
coupled risk simulation, and operational anomaly warning methods. Furthermore, it proposes a
collaborative decision—-making mechanism for risk response—leveraging digital twins for simulation
and solution validation, combined with Al multi-objective optimization algorithms to generate and
prioritize response strategies—along with proactive maintenance strategies and a human-machine
collaborative emergency drill platform. Ultimately, it aims to promote the evolution of photovoltaic
power stations toward autonomous, intelligent, and sustainable safety operation models.

Keywords : digital twin; artificial intelligence; photovoltaic power station; production safety; closed-
loop management
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Integrated Design of Photovoltaic Energy Storage Integration in Electrical
Systems of Intelligent Buildings

Wu Chenghui
Nanchang Branch of HCCI Urban Architectural Planning and Design Co.,L.td. Nanchang, Jiangxi 330000

Abstract : Guided by the "dual carbon" goals, the low-carbon transformation of the construction industry
has become a pivotal aspect of the energy revolution. Leveraging the closed-loop advantage of
"power generation—energy storage—energy utilization," the integration of photovoltaic energy storage
integration technology with the electrical systems of intelligent buildings can address challenges such
as low energy efficiency, insufficient power supply reliability, and high carbon emissions in traditional
buildings. Based on the structural characteristics and operational requirements of electrical systems
in intelligent buildings, this paper systematically expounds on the integration principles, core design
considerations, and key supporting technologies of photovoltaic energy storage integration. It also
provides an outlook on the future development trends of integrated design for photovoltaic energy
storage integration. Research indicates that scientific integrated design can enhance the consumption
rate of clean energy in intelligent buildings, reduce comprehensive energy costs, and provide
comprehensive technical support for achieving energy self-sufficiency, efficient operation, and low—
carbon development in intelligent buildings. This holds significant importance for promoting the large—
scale application of renewable energy in the construction sector.

Keywords : photovoltaic energy storage integration; intelligent buildings; electrical systems; integrated
design; low-carbon energy
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