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Hydraulic Engineering Construction Inspection: A Technical Management
Approach Based on Water Conservancy and Hydropower Projects

Chen Yuanbiao

Guangdong Fengyuan Construction Engineering Testing Co., LTD., Heyuan, Guangdong 517000

Abstract :

This paper focuses on the inspection of hydraulic construction projects, elaborates on its

particularity, and emphasizes that under the framework of water conservancy and hydropower

engineering technology management, multiple technical means and management methods should be

comprehensively applied. Through empirical analysis, the effectiveness of the technical management

path based on water conservancy and hydropower projects is verified. At the same time, the

deficiencies of the current integration of intelligent detection equipment and the fusion of multi—-source

data are pointed out, and the application prospects of blockchain technology are prospected.
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Construction of Safety Monitoring and Intelligent Regulation System for Canal
Diversion Projects under the Framework of Smart Water Conservancy
Liu Tiegang

Central Nenjiang River Diversion Project and Jiangdong Irrigation and Waterlogging Area Management and Protection
Center, Qigihar, Heilongjiang 161006

Abstract : In the development process of smart water conservancy, canal diversion projects have exhibited
issues such as outdated and aging facilities, delayed information transmission, and crude regulation
methods. The traditional operation and maintenance model, primarily relying on manual inspections,
can no longer meet the actual needs of modern water supply and irrigation. Relying on the concept
of smart construction, a system architecture integrating multiple sensing, intelligent analysis, dynamic
early warning, and autonomous regulation functions is established. Through technical means such
as automatic collection of monitoring data, cloud—edge—end collaborative computing analysis, and
intelligent trend inference, visual presentation and refined management and control of canal operation
conditions are achieved. This provides strong technical support for the safe and stable operation of
the project, scientific optimization of scheduling plans, and improvement of water use efficiency and
reduction of consumption.

Keywords : smart water conservancy; canal diversion project; safety monitoring; intelligent regulation;
digital twin
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The Study on Cost Management Strategy of Tailwater Treatment in High-
standard Fish Pond

Zhang Hongquan
China Rongtong Agricultural Development Group Co., Ltd. Beijing 100080

Abstract : With the rapid development of aquaculture, the problem of water pollution caused by tail water
discharge from fish ponds has become increasingly prominent, which has become a key bottleneck
restricting the sustainable development of the industry. In order to solve the realistic dilemma of "high
cost and low benefit" in tail water treatment of high—standard fish ponds and promote the green and
sustainable development of aquaculture, this paper systematically analyzes the cost composition and
management status of tail water treatment of high—standard fish ponds based on cost management
theory and environmental economics theory, and identifies the core problems and causes of
current cost management in accounting, control and financing. From the dimensions of technology
optimization, accounting system, financing mechanism and policy guarantee, the whole process cost
management strategy is constructed, which provides theoretical reference and practical guidance for
reducing governance costs and improving governance efficiency, and promotes the transformation of
aquaculture to a green, efficient and sustainable direction.

Keywords : high standard fish ponds; tailwater treatment; cost composition; cost management;
strategy optimization
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Exploration of Technical Development and EPC Project Management for
New Energy Photovoltaic Power Generation, Energy Storage,
and Electric Vehicle Charging Stations
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Abstract :

This article focuses on the development of key technologies and integrated innovation in new energy

photovoltaic power generation, energy storage, and electric vehicle charging piles. Elaborate on the

characteristics of new energy EPC projects, the difficulties in full cycle management, and emphasize

the importance of digital design platforms, equipment selection analysis, quality control, and other

aspects. Introduce mechanisms for risk prevention, interface management, and innovation in supply

chain management, and point out the development direction of the three in one system collaborative

innovation and digital twin technology platform.
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Research on the Optimization Strategy of the Whole Process
Management of Power Engineering Project
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Foshan , Guangdong 528000

Abstract : The whole process management of power engineering projects runs through the entire life cycle of
planning, design, construction, operation and maintenance, focusing on the four-in—one management
objectives of progress, quality, investment and safety. At present, there are common problems in each
stage, such as insufficient collaborative connection, lack of control accuracy, and inefficient resource
allocation. Based on the whole life cycle perspective, this paper puts forward systematic optimization
strategies from four dimensions: the construction of control system, the optimization of organizational
structure, the application of technological innovation, and the improvement of institutional guarantee,
aiming at the core pain points of each stage. It realizes the seamless connection of each stage and the
collaborative control of all elements, so as to comprehensively improve the comprehensive efficiency
of power engineering project management.

Keywords : power engineering project; whole process management; collaborative management
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Construction Management of Distribution Network Engineering:
Complex Problem Solving and Technological Innovation
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Abstract :

There are technical bottlenecks in the complex construction scenarios of power distribution networks,

such as geographical environment, underground pipelines, electromagnetic environment, and climate

conditions. Intelligent diagnostic algorithms and new insulation materials provide innovative paths to

solve complex problems, which also require multi section collaborative management, intelligent risk

control, digital twin technology simulation construction, customized research and development of new

equipment, transformation of traditional processes, and transformation of construction processes.

At the same time, it is necessary to integrate technical indicators and management KPIs, reconstruct

organizational structure, adopt appropriate technologies in different scenarios, construct evaluation

models and analyze benefits. In the future, construction management will evolve towards intelligence

and other directions.
Keywords :

construction of distribution network; technological innovation; engineering implementation
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Abstract :

Under the goal of carbon neutrality, energy management in the PCB manufacturing industry faces

challenges. It can be achieved through the construction of intelligent energy monitoring systems, the

adoption of clean process alternative technologies, and the development of energy—saving projects. At

the same time, it is necessary to build a carbon asset management system, standardized processes,

a dual performance evaluation system, a green financial incentive mechanism, and a PDCA cycle

optimization model, and to establish a knowledge management system. The path of "technological

breakthrough — project support — system guarantee" should be explored to achieve sustainable

development.
Keywords :

PCB manufacturing industry; energy management; carbon neutrality
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Abstract :

power engineering line design has made progress at home and abroad, but also faces challenges.

Its key technologies and optimization strategies cover many aspects, and there are corresponding

technologies and strategies in field investigation, feasibility study preparation and other links. The

application of new composite materials, energy—saving wires, BIM Technology and the research

of digital handover standards are of great significance for design optimization. Although there are

shortcomings at present, the concept of digital twins and green construction is expected to bring new

breakthroughs.
Keywords :

power engineering line design; key technologies; optimization strategy

515

B AR, R DRSS N AN R s . SR, AU IR E A HIPIEE: . B9 UG R B R
2023 4EATAT Y Tt rE D BERL SR o PR A R NAR S L ) SR ERTT ) TARSAACP SEMA AR . FEILTT 5T, 2R is s

REEFEARGIACHNE, RIS, FHER . BRI, B0,

GISZE A TEEOR, ORI . R

R, DINONPRA, SR TREZm I RlA . PR RS A R

—. BEANTRELBZITER

(—) BATELRGHIK

BER T A, HUN TR BRI AR [ AN IS T
BEL RN, BREBBRETY A, SRR H
e — T, HEEH . R HHT BRSO HOR Tk [ Rt
K, B ARSLIIER B . KA R, RN T R
Ko H—T7H, BRI BEE LN, HIHEE RS
(GIS) . NI (CAD) SHAR, e TIRIECES
R, (e, RISEZ ) TGP ER, 14
BREOR ., SAGEM . RIS TR T E ek, —8
EZCERR R, L2, DURTHEBgaothae 5 ik, 4

T, [ AN R AR AR S T rh S T i 1 An S 2 s 5>
HIMZME | G TGRSR R BT RISONT, DU H 25
T HIMREDR PR, X SR TR — PR R B B IR
WA AR o

(Z) RBEARRRKERBERIN

L TARRZRRR B T BRSO S PR R R i 2 2
ANEETH, RERRZRME, WA RGESLAR, Fob
EHIZHIR, UGAE . HIAEERE, UR&Ree5%
oF . R, APEEEAEOR A R E R, TYRIGARS TR, BE
IR G RAL, R RIS R AT T, MR
EEIgE. BT LR RNE I W E B, ISR
B ACCEETERM, Sy AR s it e, iz

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 023



E3JT#2 | POWER ENGINEERING

BERFBEATROU AT, IUZt e F ST AT SEitp B, ™
R T, BRORBE TT S i, R P A %
L, 7 TRRZ S R AR

—. HHIENRS OISR R AR

(=) MABNERIZIAR AR

FEF) TREEHTHI IR 4 h, R0 HMEOR S
HRERE . SRCRIER T, AR PO 2 R 10 1
BB, ERGER R SRR, B S IR, 1
SATSEREDL, BT EIRIX, BeA SFHP A1 T Lk 42,
L RS AE MR SRR EER T o TR TR IA BRI
MR, T B F 25 ST, T R b T S
HIBERSY . 25, MY EAEE UL, FEA AT AS N R
BTz, WERE TS S AL I, A B s TR R
OB FFRERUE RSO, AR A TR B R4k
S,

(=) ORI AR E R

R RN TSRS R AT by, S e Pt 2 SRR R B
. WEEFIBKIBAT R AR, BRRETT
B, WA FUASATEE, RRETIACK TR, vk
BB TR A A S Y, BRI, B GHIEHIER .
R LIRS, @i S B g S E R RS (GIS) %
AR, WHRRBAETT RVEGE, et ST, wiimiik
o TMAPRHEIFEHE, TR, AT Eatd o 2k
ATREIIEON, APEREERSY . MEROIRSE, IFH A R R,
PR TARZRE BT G MR EER, SISk R

=. BRI RBEARAR

(—) BRI REEAR

1.2 HERfb s A

TR TREHORTHES AR, 2 Btk R s
KEE, MEMGETHI TR RBBZLETE, Zath 57T R
MO BT, T RSB BE AR,
G IR AR AR RN o 22 P S 2 B AR 2K K
HORE R EE S, LTRSS i
PRI ZRISE ], U By e A i Kt SRR R 2R R
BLg O A SR BEIR, WHBETT SRR X sl S
W5, 2 BRI SR BRI BRI SO HL G S A AR AH HL
A BRSP4, SRR REAL, MO %
BT ETHE Sk, SCb ) TR AT, R S5 EE
PagiifiiErdynzag e

2.GIS Z3 A TR AR,

RN TREEBEET B, GIS ZS (RIS HTRAR Y A 2 [ B3k
LR SUE R, AR SR 23 A A P S 0T RES T, 2k
AR TR 1) S0k, BRI . M. SRS TR (A

MRS SA0HT, BRI PEAEAS B2 SR TTA T ™ bedn,
TBCF TR TR, Mkm il AT, B
MR T ERE S pA . RN, & B e X o3 Hrif o it 5 FR it
WL, R AR T4, ILREE M T IhE,
HERZIRATT RS HA AR, LML IE . ST ARk
SEHbR. GISZEANTEARMIRY, AT T D TR
BRI S A

(=) BRIt RERAR

LATSEG AT

FERL TRRZRE By, FPREEE M T o R0
ANEM S EATE T AT DA e U5 $E R R A
AR IR 2 T B RTS8 SR, A H 5 R (R BT
TS AR T RER AT S W o I, TLr B B
i AN S R BEA T 1 AT, MR, SR
[FIZHTE N AR AR W TR U RS, B S
FRE, OO s =X, AR R R R R e T SR AR
FUTAAT R N 2R TR S Rl DAS AT RN i
HREGKT) . B RS ST R R S0, sedet
FREET2A AR, BEIR TR, PRI LR 2T 1817

2. L F PR

FE ) TRRER T I ZE R SRR, Gl 5
WIS R R BT SEM R R 472 S U 2
fiie AFEFERA RIS, PURMERES, TEaHRlL
TREFR. flan, — Sl QA R T RE R & TP I 5 R Bl it
JEERIERE, AU TR AR S M Ay, [N, BT
PANBIHASE 2B R S5 ¥ (B A e A |
et AT B LR I BRICEESORTFBE, GBS A R R R, T
WA AT, IR SR I R AT P TR SN, PR AR
NRGL EREBITIEN, PRI [ g s, SeBla)
TR LA LA

M. =4anFERRICERS

(—) BREZOILRRE

LR FILFAR

FE L) TR AR, B Sk S Rk
RAFEEBAE N . LRI B Y B R, K2k
AT, KR E N o E L, AP RS 5 AR ]
MU ZTRERE, MBS /NATRE SEURE R, ok E 2Rk
efs BRI 28 - S SR AR Y, 38 AR RIAE S
WS IER B I SV SOE R, AiEmpUE e s
FEHRWH R BTSSR R Ty, KT A
BUHAXPSE, W, FIRTE, fueiing
forkge. BUEAESHR T 2R R, B/NWFITREIT . 15
MEIXISAL, BRI RE S CTIIAAE ) TREZR A0
WHEROBAT, BRI, BRTTRRA, i
PR

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



2. FRSEEURR DX L1 SR

FERH TRRZHBT T, SRR E R E R, 3R
BESURIOMEE FURRITIX . KU, AESIETEIX S 0 &I,
32 R LS B G (GIS) HiR, ARk R SR
XA SEE . W TCE e LRI, T S A SRERRR]
FEAIIAE, BT PR BRIl B A e ] SR
o B B A EOR T B, M U X [N, it 3R
PRI ST T2, Rt S i (A A i A AR RS
IR, R PR A IR D TS | e RIS AT R bR . 7
PRI TAEDDRRAVHITIR T, SRR AR AR AR EAR, SLTl
N TS ASEIAIE A

() #reifiieseng

LHTRE SR

PR ) TARZE BT ) 42 A A A6 SR s AP BHILAL SR
o, BRSSPSR BRI, RS SRS
SRR AT, EENESTEE L TR SR RS
P L R AR, BERRORERITIE R, s 52
MERE, WD NGRS, AT AR i BUR A [T
UGS TR 8 B ek P RAT B A A, 9B A TS B BEO4E
ESHERRE, AR, NeEmHimag, BAMT
L EMEOIIARIG AT R S, (HERAg . 1817, 4fPas
BrBL, feR R At SRR R, R TR ER IR
B TRAEER L.

2. e LAV AT

fER) TREZ oy, TR it T eyt t, 24
EFRAE R NSRS . — 7, R
B, REME B IITTRE LR E RO, HATH TS
KIS, RN, FEsh S8R, Heeaimi, KF
O T AR FR00 . I8ATH B, RTEHLRRIURE AR, 7 R S AT
WA AT AR, (H RLAT S AL AR T (T FLRB ARG . AR
AMARBA, WMSLHRE ., TR RN 5—J7mE, 4
Wi aE LRI, R EE(RRBFEN BRI, ICHIE
AR PRI P A PR A, S BB IR 4R o i LAl oz
Draas . W T REGE T, FEARIE A TR SR S TERE Y
Hefith I, SEBUMRAL SR R IR AU, 97178 SErE i) TR
B SRR R AR SR

243k

(=) B8esibigiteEng

1.BIM ARG N

FEH TRRZRAE T, BIMEARLE RN ] T 22 A e
R REARTT L E R, TR ZIRIRT, &8 BIMBAM g
RN =T, REEDW SIS M MRS 2 S AT
FfE R, B A BT i T R AT O BRI T R, RS
T, PO IR, RO e T AR R AR, 7
BT, FIH BIM BRI HE Tl R T ah Bl fRediit
AL FARE T8, FERTUERE TME AT, HER0H] T N
PR TR, AR T2 4, TR TR 56 TR )
BIM S ARG, SEHL L TR R o & Ak v R BT A RE AL
AL, $RTIEER TR SR

2. BN ASHTIER 5T

TE L) TR E S BT B A S b ot v, e i 5 1%
TSGR MR SV B R EE, RITSHUTH,
TR IR . FHEESRTY | G2 A TSR BRI
ACSRER, X B AR RS BHE AT, A R s N T
AR, AU G5 it T R P R A SR, AT S R
SRR SEGERE TR, DIZF TR B S AL
I, RGBT, B G — IR e AR
TR TR, AT CRAN IR I B Sl A e S 4,
SR TR A A an R N 22 5 A R S ORI, A
LB IR I TR A BB i IR S A

E\ IE\E

HUN TRk v o, BRI BT S UL SR R A
IARTE T 2l it R A M S Al SE . W BB ER 1 32
I, R T HER R RORE L A HIAT BRI 5 S 2 B SR
W, AR T LBt B S B AR SRTTT, AW ST A7 A — 24
A RN ETTH, MAKHSEEENRES, ¥
Wiy 7 B SERIZ IR . AR dr R oA L, sz
TONRL, R RARER R, RERK, HFFEAGER
M A 2R, B st i S, Gadis
USRS Lt T R MR IR RS T2, SEBAT Rk
JE, ) TREARRS B IR 28 o

[AE . P ECA I RIS E (D] TR |, 2021,

[215K4E5E . SRR USRI S I E TREAPET T (D] PR, 2021,
[BIBAATT . B #5t R/l i R IFST D). HE RS, 2023,
[ FEHEE NFEEA RS SR I RS —— DL XUl (DL 33K S 2023.

(51 A=Al MERE SI] —— MRS RIS I RE R AR R S AR R B 5T (D). ARFA: L 2022.
[BIBRAKSC . Ay TR P RS HOR O UG 5 R ). Fe & L 2024/(2): 188-190.

[7)3k—T . TAE R B B PSR R IS (). TR TR, 2022(1): 145-146.
[BIESE . ) TR 110k V fi LR S OULERRAFE 1], TPEFH R | 2025(2):65-67.

OVEE , T, MR | TR EA i i B B USRS (). TP %67 2022, 18(8): 67-69.
(101 3KTU . Fi BUESRYT RESE A T A RS S LSRR RIFSS )], SABERA 545 2021, 46(8): 32-37.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 025



E3JT#2 | POWER ENGINEERING

A H sIE BRI AIA R L] DBk
NS ASKE S

FISZAE
T %R 8N 521000
DOI:10.61369/WCEST.2025110007

ANERES BNUERATEREARE NUNARAF, PR—RIGHEMUEH. HKBERIPREAE. B2REHE

W, MPEEPEROER, BRI THEREAER. REEREBESHIMRMIER, HiEHYnEERERR

] =
TREEEE, WRRERRHEW,
x @& i3 TEIEAMRE; ASBMUEAR,; Ehtink

Application and Future Trends of Electrical Automation Technology
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Abstract :

This article focuses on the application of electrical automation technology in new environmentally

friendly power plants, involving core technologies such as equipment automation control, relay

protection system upgrade, equipment status monitoring, and preventive maintenance. It also

explores challenges and response strategies such as new energy access adaptation and equipment

interconnection, and points out current problems such as incomplete standard systems. Suggestions

for future development are also proposed.
Keywords :
operations

new environmentally friendly power plant; electrical automation technology; intelligent
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Exploration of the Application and Development Trends of Power Design
in Power Engineering
Xiao Ming
Zhanjiang Longyuan Electric Power Technology Co., Ltd., Zhanjiang, Guangdong 524000

Abstract : Power design is crucial in power engineering and must follow the principles of reliability, economy,
and environmental protection. It covers the design of substations, power transmission and distribution
networks, and the selection of transformers and the configuration of switchgear that affect operational
performance. In the future, smart grids and design innovation will be deeply integrated, renewable
energy integration design will focus on efficient integration, international standards need to be localized
and evolved, and standardization systems and specifications for the entire lifecycle design need
to be upgraded. At the same time, facing challenges such as talent cultivation, cross disciplinary
collaboration and full industry chain innovation are needed.

Keywords : power design; development trend; face challenges
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Research on Precision Positioning Construction Technology and Total Station
Coordinate Control Method for Prefabricated Building
Electrical Pre embedding

Feng Hailan

Guangdong Pangyuan Engineering Machinery Co., Ltd., Guangzhou, Guangdong 510665

Abstract :

This article focuses on the precise positioning of electrical pre embedded components in prefabricated

buildings, explaining the importance of electrical systems and pre embedded parts, analyzing the

factors affecting positioning accuracy, proposing measures to improve construction sequence, use

various technologies and management mechanisms, covering coordinate control, whole process

measurement, etc. It also introduces the construction of multi professional platforms, node libraries, etc.

Finally, it shows significant technical achievements and provides development suggestions.

Keywords :

prefabricated building; electrical pre embedding; precise positioning
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Analysis of Quality Inspection Path in Relay Protection Debugging and
Electrical Testing of Power Engineering
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Abstract :

The quality inspection of relay protection commissioning and electrical testing in power engineering is

of great significance. The systematic approach runs through the entire process of equipment selection

to operation and maintenance, and the current intelligent detection technology and standardization

construction are key. The article discusses the inspection process, common defects, and improvement

paths, emphasizing the importance of integrating the full cycle inspection process and building an

information exchange platform. The case proves that collaborative optimization can improve efficiency

and quality.
Keywords :

power engineering; relay protection debugging; electrical test
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Design and Construction Management Exploration of Intelligent
Control System for Power Supply and Distribution
in the Field of Electrical Engineering

Bai Dou
Dongguan, Guangdong 523000

Abstract :

This article focuses on the intelligent control system for power supply and distribution in the field of

electrical engineering, introduces the overall architecture based on the functional hierarchy model, and

elaborates on the design specifications of the core control module. Propose to use BIM technology

to optimize the construction process, emphasizing the key points of quality and safety control in

construction management. It also involves intelligent monitoring system fault diagnosis, low-voltage

distribution system transformation, etc., exploring construction technology difficulties and solutions,

elaborating on key links and technical applications in the operation and maintenance stage.

Keywords :
maintenance technology

intelligent power supply and distribution; construction management; operation and
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Application and Optimization of Electromechanical Installation
Engineering Management in Lithium-ion Battery Manufacturing

Huang Rongguan
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Abstract :

This paper introduces electromechanical installation engineering in lithium—ion battery manufacturing,

covering its specific process characteristics and corresponding electromechanical installation

requirements. It elaborates on key aspects of the full lifecycle management theoretical framework

across various stages, encompassing planning, safety, risk assessment, visual early warning systems,

and other multifaceted content. Optimization pathways and future development directions are also

discussed.
Keywords :

lithium-ion battery; electromechanical installation; engineering management
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Variable Frequency External Rotor Synchronous Motor Based on Industrial
Fan Products
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Abstract :

This paper focuses on the application of outer rotor synchronous motor in industrial fan products,

and discusses its structural characteristics, magnetic field modeling and analysis. Through a variety

of methods to optimize the pole arc coefficient, its impact on the motor performance is studied. The

example shows that the optimization scheme is effective. Based on the LCC model, the energy—

saving benefits and the feasibility of production process are analyzed. It is pointed out that the pole arc

coefficient optimization can improve the motor performance, and the motor will develop towards high

frequency and integration in the future.
Keywords :

external rotor synchronous motor; pole arc coefficient; industrial fan
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Abstract :

This article focuses on photovoltaic and wind power projects in the field of new energy investment,

exploring investment and technology management. Analyze the current development status of both,

construct an investment economic evaluation framework, elaborate on technological differences,

intelligent operation and maintenance, etc. It also mentions technological paths such as coupled

hydrogen production, non electric applications, and multi energy coupling modes, emphasizing the

matching of terminal application scenarios. Looking ahead to the development trends and innovations

in cutting—edge technologies and international cooperation during the 15th Five Year Plan period.
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Research on the Implementation Path of Floodlighting Landing Performance
from the Perspective of Electrical Engineering

Chen Jing
Guangzhou Xibei Lighting Technology Co., Ltd., Guangzhou , Guangdong 510000

Abstract : From the perspective of electrical engineering, this article explores the feasibility of floodlighting
implementation. Technological progress promotes its development, and key parameter system
construction, composite power supply network architecture, intelligent control system and other
aspects provide support for implementation. Dynamic energy saving, harmonic suppression and other
technologies assist in energy saving and stable operation. Modular assembly, seismic protection
and other measures improve implementation efficiency and safety, as well as economic efficiency,
operation and maintenance management. In the future, the feasibility can be improved through
deepening integration and other directions.

Keywords : floodlighting; electrical engineering; practicability
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A Collaborative Exploration of Technical Management and Engineering Risk
Management in Electric Power Engineering Management
Gong Wenyi
Guangzhou, Guangdong 511450

Abstract : Power engineering management involves technical management and engineering risk management. The
former includes equipment selection, construction standards and technological innovation management,
which is professional, systematic and dynamic. The latter covers risk identification, assessment, response
and monitoring. The two interact with each other. Technical decisions are transmitted to risk control, and
risk monitoring data guide technical improvements. The construction of multi-dimensional collaborative
models, collaborative management mechanisms, etc. can achieve the synergy between the two. It has
been verified through cases that it can enhance the management effect. The current research has some
deficiencies, and digital twin technology may be applied in the future.

Keywords : electric power engineering management; technical management; engineering risk

management
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Fault Diagnosis and Remaining Useful Life Prediction of Wind Turbine
Gearboxes — Based on Vibration Signals and Deep Learning

Zhang Xiaowei
Shanxi Branch of Huadian New Energy Group Co., Ltd., Taiyuan, Shanxi 030027

Abstract : To achieve accurate fault diagnosis and reliable remaining useful life (RUL) prediction for wind
turbine gearboxes, this paper proposes a comprehensive solution based on vibration signals and
deep learning. In terms of fault diagnosis, a closed-loop model encompassing data acquisition,
signal preprocessing, adaptive feature extraction, fault classification, and performance evaluation is
constructed. For RUL prediction, a predictive framework is established, following the sequence of
"health indicator construction—degradation trajectory modeling—RUL prediction." To bridge the gap
between diagnosis and prediction tasks, a fusion framework is further designed based on multi-task
learning, enabling collaborative optimization of fault diagnosis and RUL prediction through shared
feature extraction layers and joint training strategies.

Keywords : wind turbine; gearbox; fault diagnosis; remaining useful life prediction
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Practice and Efficiency Analysis of Thermal Automation Transformation in
Thermal Power Plants
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Nanyong Power Generation General Plant, Guizhou Jinyuan Co., Ltd. of State Power Investment Corporation, Bijie,
Guizhou 553303

Abstract : Driven by the "dual carbon" goals and the market—oriented reform of the power industry, thermal
power plants are confronted with an urgent need for energy conservation, consumption reduction,
and efficiency improvement. As a result, thermal automation transformation has become a key
breakthrough. At present, most of the old thermal power plants have problems such as low control
accuracy, poor system compatibility and relatively high energy consumption. This paper, in light of
the development trends of thermal automation technology, systematically expounds the core points
of the transformation such as the upgrade of distributed control systems and the application of
intelligent sensing technology. Taking the transformation of a 300MW unit as an example, it conducts
efficiency analysis from multiple aspects including energy consumption indicators, control accuracy,
and operation and maintenance costs, and then puts forward optimization suggestions such as
phased transformation and integrated application of technologies. Provide practical references for the
automation upgrade of thermal power plants.

Keywords : thermal power plant; thermal engineering automation; renovation practice; performance
analysis
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