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Welcome Message

We are delighted to welcome you to the 14th International Conference on Power and
Energy Systems (ICPES 2024), taking place in Chengdu, China, from Decembet613
2024. This event is cesponsored by Southwest Jiaotong University, UESTC, and IEEE.

ICPES 2024 invites authors to submit papers on various aspects of power and energy
systems. Key areas of interest include, but are not limited to, electrical power

engineering, renewable energy, energy system modeling, and IT applications in power
and energy.

The conference aims to provide an interactive platform for professionals to explore
cutting-edge academic and industrial trends, share the latest research and technological
achievements, and discuss innovative ideas and methods. Our goal is to elevate both
academic research and industrial applications, supporting global initiatives for
technological transformation.

We extend our heartfelt gratitude to all who have contributed to making this event
possible, including esteemed authors, invited speakers, and peer reviewers. Special
thanks to the conference committees for their dedication in planning and executing this
conference.

We hope all participants will gain valuable insights from ICPES 2024. Your
contributions are vital in advancing knowledge and technology.

Wishing you a successful and inspiring conference experience!

ICPES2024
Conference Committee

U9 Chengdu, China
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Conferencé Venue
@ 'Q k Wangjiang Hotel

sxxAafths a U ni #< 42 N
Address:No.42 Xiashahepbtreet, Jinjiang District, Chengdu, Sichuan, China

Transportation

From Shungaliu Airport

V By Metro line (1 hour)
Metro Line 10 to Taipingyuan Metro Stationf Metro Line 3 to Chunxi RoadStation
f Metro Line 2 to Dongda RoadStationf walk 800m to Wangjiang Hotel

V By Taxi @40 mins,40RMB)

From Tianfu Airport

V By Metro line (1 hour 30mins)
Metro Line 18 to Chengdu South Railway Statioi Metro Line 1 to Nijia Qiao
Stationf Metro Line 8 to Dongda Roadstationf walk 800m to Wangjiang Hotel

V By Taxi (1 mins, 150 RMB)

From Chengdu EastRailway Station

V By Metro line (20mins)
Metro Line 2 to Dongda Roadstationf walk 800m to Wangjiang Hotel

V By Taxi (L5 mins, 15 RMB)

From Chengdu South Railway Station

V By Metro line (30mins)
Metro Line 1 to Tianfu SquareStation f Metro Line 2 to Dongda RoadStation f
walk 800m to Wangjiang Hotel

V By Taxi 30 mins,25RMB)

From Chengdu West Railway Station

V By Metro line (30mins)
Metro Line 4 to Chengdu University of TCM & Sichuan Provincial Peopldtospital
Station Stationf Metro Line 2 to Dongda RoadStationf walk 800m to Wangjiang
Hotel

V By Taxi 60 mins, 50RMB)
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Oral Presentation Tips

Vv

Vv

Vv

The duration of a presentation slot is 15 minutes. Please prepare your presentation

for about 12 minutes plus about 3 minutes for questions from the audience;

An LCD projector & computer will be available in every session room for regular

presentations;

Presentations MUST be uploaded at the computer at least 15 minutes before the
session start.

Poster Presentation Tips

V  We expect that at least one author stands by the poster for (most of the time of) the
duration of the poster session This is essential to present your work to anyone
interest into it.

V Posters should be setup at least 15 minutes before the session starts and removed
at the end of the session. Left behind posters at the end of the session will be
disposed of

V  The size of poster is180cm*80cm. Posters must be in portrait format(height >
width). This cannot be modified.Please drill roundhole at four corners.

Dress Code

V All participants are kindly requested to dress formally, as casual wear is
discouraged.

V National formal dress is welcome.

Attention Please

Vv

Please ensure the safety of youbelongings in public areas. For personal and
property security, delegates are advised to wear their identification badges during
the conference and refrain from lendingthem to unauthorized individuals. The
conference cannot be held responsible for the loss of personal items.

Emergency Call

Vv
Vv

Police: 110
Ambulance 120

U9 Chengdu, China
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Online Conference Information
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Time Zone

V Beijing Standard Time UTC/GMT+8

V Please make sure that both the clock and the time zone on your computer are set to
the correct Parisstandard time.

Sign in and Join

V Join a meeting without signing in: A Zoom account is not required if you join a
meeting as a participant, but youwcannot change the virtual background or edit the
profile picture.

V  Sign in with a Zoom account: All the functions are available.

Additional Suggestions

A computer with an internet connection (wired connection recommended)

USB plugin headset with a microphone (recommended for optimal audio quality)
Webcam (optional): built-in or USB plugin

Stable Internet Connection

Quiet environment

Proper lighting

<K<K

Presentation Tips

V Each presentation slot is 15 minutes. Please prepare to speak for around 12
minutes, allowing 3 minutes for audience questions.

V Join the meeting room at least 15 minutes before the session begins.

U9 Chengdu, China
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Daily Schedule
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Keynote Speaker

Xian-Yong Xiao
Dean, College of Electrical Engineering,
Sichuan University. China

Speech Time09:10-09:50, December %
Venue: Guoji Hall, Wufu Building, 2Fh(x x f h ~1

noom2m)
ZOOM ID: 8415 9034 01®asscode: 1316
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Keynote Speaker

Yijie Wang
Deputy Dean, School of Electrical Engineering

and Automation, Harbin Institute of
Technology, China

Speech Time: 10:2011:00, December 14
Venue: Guoji Hall, Wufu Building, 2Fh(x x f h

ST om2m)
ZOOM ID: 8415 9034 01®asscode: 1316

D>
\
D>
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Keynote Speaker

Sheldon Williamson

Professor and NSERCCanadaResearch Chair in
Electric Energy Storage Systems for
Transportation Electrification

Ontario Tech University, Canada

Speech Time: 11:0a011:40, December 14

Venue: Guoji Hall, Wufu Building, 2Fh(x x f h ~1

noom2m)
ZOOM ID8415 9034 016 Passcode: 1316
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Keynote Speaker

Zhaoyang Dong

Professor and Head of Department of Electrical
Engineering

City University of Hong Kong, China

Speech Time11:30-12:00, December 14

Venue: Guoji Hall, Wufu Building, 2Fh(x x f h ~1

noom2m)
ZOOM ID8415 9034 016Passcode: 1316
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Microgrid and Energy Management Optimization

Configuration and Management
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U Time: 13:30-15:35, December 14
U Meeting Room: Boya HalllF(N 1,1 )
U Papers: Invited Speech PS3059 PS4137 PS3064 PS4119 PS1009 PS1014 PS1017

Invited Speech| 13:30-13:50

Shiling Zhang
State Grid Chongqing Electric Power Company Chongqing Electric
Power Research Institute, China

Speech Title: Research on Structural Specification and Virtual Constructio
Method of PhysicalField for Digital Twin Model of C5F100 Insulatec
Bushing

Abstract: The valve side bushing of converter transformer is thenportant
component in the ultra-high voltage direct current transmission system. It
is of great significance to conduct state evaluation analysis and fal
warning. Traditional fault warning and state evaluation methods rely on
large amount of physical experiments and manual data collection. Th
design process of the valve side bushing is timeonsuming and relies on
human design experience. Therefore, this article proposes a standard f
constructing digital twin models of equipment around the valve side
bushing of converter transformers, and based on geometric model of th
solid bushing, carries out the construction of twin models for the valve sid
bushing of the converter transformers. In order to achieve the timeliness ¢
the twin model calculation, this paper adopts the partitioned order
reduction POD method to reduce the order of the twin model, significantl
improving the calculation speed of the electromagnetic thermal flow
coupling model on the valve side bushing. Based on the proposed digi
twin model structure specification, this paper constructs digital twin
visualization platform for the converter valve side bushing, effectively
improving the efficiency of valve side bushing design and monitoring, an
achieving the visual monitoring of valve side bushing and the application ¢
digital twin technology.

PS3059
13:50-14:05

Model Predictive Control Strategy for PV Station Boost Converter based
Disturbance Observer

Authors: Chengchen Huang, He Huang, Ting Zhou, Pengyu Wang
Presenter: Pengyu Wang, China Energy Engineering Group Jiangsu Po\
Design Institute Co., LTD., China

Abstract: Compared to traditional AC power grids, DC power grids have th
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advantages of high transmission efficiency, high power density, arn
flexibility and controllability. DC transmission and distribution based on D(C
technology is one of the effective means to achieve largeale PV grid
connection. In order to achieve stable grid connection of distributed P
power station DC boost converters and good control of station level D
boost converters, an innovative model predictive control method based o
linear discrete disturbance observer is proposed. This method designs tw
disturbance observers to improve the antinterference ability of modular
multilevel converters for AC side current control and circulating current
control under voltage fluctuations and inductance parameter mismatches i
the power grid. The simulation results have verified the feasibility ang
correctness of the proposed control strategy.

PS4137
14:05-14:20

Integrating Reinforcement Learning for Behavioral Analysis i
Interconnected Electricity and Carbon Markets

Authors: Zhe Chen, Zeqi Zhang, Yingjie Li, Zhiwei Huang

Presenter: Zhe Chen, Shenzhen Power Supply Co., Ltd., China

Abstract: The integration of electricity and carbon markets plays a crucig
role in promoting renewable energy adoption and achieving global carbo
reduction targets. However, the interconnection of these market
introduces significant challenges due to their inherent complexity ang
dynamic nature. This paper proposes a hybrid experimental learnin
framework, combining realworld experimentation and reinforcement
learning-based generative models, to analyze participant behavior an
market dynamics in coupleal electricity and carbon markets.The framework|
simulates trading processes by modeling strategic bidding behaviors using
reinforcement learning approach, formulated as a Markov Decision Proce
(MDP). Leveraging both historical and experimental data, the modg
generates bidding strategies that adapt to market conditions while
balancing economic and environmental objectives. A case study based
the Guangdong electricity market, incorporating modified IEEE -6us
systems and realworld carbon trading scenaios, demonstrates the
effectiveness of this approach in capturing market complexities an
uncovering distinct behavioral patterns among participants.Results
highlight the ability of reinforcement learning-based generative models tq
replicate  human decisionrmaking and optimize bidding strategies in
interconnected markets. The findings provide insights into market
behaviors, regulatory impacts, and potential strategies for improving
efficiency and sustainability in the energy sector. This study underscore
the value of hybrid experimental learning as a tool for exploring coupleg
market dynamics and guiding the transition to lowcarbon energy systems.

PS3064
14:20-14:35

A Shortterm Photovoltaic Power Prediction Model Basedn CNNGRU with
Moss Growth Optimizationand Attention Mechanism

Authors: Heng Zhang, Yankun Xia, Huang Peng, Gaoping Zheng
Presenter: Heng Zhang, Xihua University, China

Abstract: The output power of photovoltaic (PV) power plants is subject t¢
fluctuations due to meteorological conditions and defects in powe
equipment. Therefore, accurate PV power prediction is of great importanc
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for grid scheduling. In order to address the issue of the limited accuracy of
single gated recurrent unit model (GRU) when applied to PV powe
prediction, A Shortterm photovoltaic power prediction model based on
CNNGRU with moss growth optimization and attention mechanism hal
been developed. The thresholds and parameters of the GRU and Attent
models are optimized by the moss growth optimization to establish a short
term photovoltaic power prediction model with near-optimal parameters.
Test results baed on a PV plant dataset show that the proposed model
this paper has a low error rate, a higher fitting coefficient, and enhance
stability in both cloudy and sunny weather environments. The mode
exhibited a high degree of fit, reaching 0.9923 for sunny days and 0.9661 f
cloudy days, which substantiates the efficacy of the proposed approach.

PS4119
14:35-14:50

Improvement of Carrying Capacity of Distribution Network Based of
Aggregated Power Characteristics of Electric Vehicles
Authors: Qingguang Yu, Leidong Yuan, Xin Yao, Min Guo, Ding Liu, Xiaoy|
Xiaoyu Che, Peizheng Zhang

Presenter: Leidong Yuan, Tsinghua University, China

Abstract: A scheme based on electric vehicle (EV) aggregate pow
characteristics is proposed to improve the capacity of distribution network
with large-scale EVs and PV access, which is suitable for the operat
optimization of integrated photovoltaic-storage-charging (PVSC) stations ir
distribution network and the improvement of the power grid's ability to
absorb distributed vehicle-to-grid (V2G) resources and PV resources. Th
proposed EV aggregate load characteristic model is helpful to construct tk
mapping relationship between EV carrying capacity of power grid and it
capacity parameters and voltage level, and further construct th
optimization model. Furthermore, the optimal control scheme of EV and P
capacity of distribution network is proposed. Simulation results show that
the proposed control scheme can accommodate more EVs than t
traditional scheme under the same capacity of energy storage equipment.

PS1009
14:50-15:05

Optimization of Energy Storage Capacity Allocation in Microgrid Systems f
Industrial Parks

Authors: Jiarhong Zhu, Shaoxuan Chen, Juping Gu, Han Li, Yi Zhang, Yu
Presenter: Shaoxuan Chen, Nantong University, China

Abstract: An optimization strategy for storage capacity is proposed t
enhance operational efficiency and maximize local renewable energy usa
in industrial park microgrids. This approach is designed to balance energ
sources and loads, thereby reducing operational costs and enhancing g
stability. Firstly, a microgrid structure incorporating sources, grid, loads
and storage is constructed. To cope with the fluctuations in grid frequencg
and voltage due to the integration of wind and solar power, simudineously
storing as much new energy generation surplus as possible. The objecti
function is constructed to minimize the total cost of electricity purchase
energy storage investment, and the cost of wasted wind and solar energ
Constraints such as power balance, storage output, and wind and so
outputs are considered to optimize the rated capacity and power of storag
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and initial state of charge (SOC). Then, simulation analysis of a typical dal
operation data from a specific park microgrid is done, which shows tha
different initial states of charge significantly impact the system's operating
costs and energy shortage rates. An initial SOC of 0.9 results in the low
operating costs and energy shortage rates, confirming the importance

properly setting the initial charge state to enhance the economic efficieng
and stability of the microgrid.

PS1014
15:05-15:20

A Novel Microgrid Energy Management Method Based on Hierarchic
Timed Colored Petri Net Under Multiple Natural Scenarios
Authors: Juntao Hu, Mi Zhao and Hong Zhang

Presenter: Juntao Hu, Shihezi University, China

Abstract: In order to explore the operational characteristics of the microgrig
in different natural scenarios, this paper proposes an energy manageme
method for the wind-solarstorage microgrid based on hierarchical timed
colored Petri net (HTCPN). Firstly, the model of HTCPN is constructs
according to the actual operation mode of the microgrid. Secondly,
OACEI 160 OUPEAAI AT OEOITI AT O ATA
as the input data of the model. A wide range of simulation experiments
performed on CPN TOOLS platform to reduce interference fro
randomness. Then, the operating costs of the model and the output pow,
of each unit within it are obtained. Findly, based on the output data, four
evaluation indexes are calculated to quantitatively analyze the operatio
characteristics of the microgrid. The results of simulation experiments
indicate that this method can effectively reflect the distinctive operationa
characteristics of the microgrid in different scenarios. Moreover, by
automatically simulating the operation of a practical microgrid, the
operational status of units can be observed.

PS1017
15:20-15:35

Effective Energy Management in Smart Homes Through B®Riented
Appliance Scheduling

Authors: Fazal Hussain, Qi Huang*, Jawad Hussain, Bagir Ali Mirjat, Kay
Manzoor, Syed Adrees Ahmed, Muhammad Irfan Khan

Presenter: Fazal Hussain, University of Electronic Science and Technology
China, China

Abstract: This paper presents an optimal scheduling model for househo
appliances in smart homes, focusing on residential demand response (D
to reduce consumer electricity costs and enhance power system stabilit
The model integrates considerations of electricity costs, incentives, an
consumer inconvenience under timeof-use (TOU) pricing. It explores how
the inconvenience weighting factor impacts total costs and analyzes tf
effect of incentives on optimization outcomes. Simulation result
demonstrateOEA 11T AA1 60 AEEFEAAAUh ET AEA/
in consumer costs. Additionally, findings suggest that increasin
inconvenience raises costs, impacting consumer participation in D
programs. The study also shows that incentives effectively shift loads ar
lower energy expenses, providing new insights into residential DF
applications.
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Onsite Oral Session 2

Renewable Energy and New Energy Storage

Technologies

Session Chair: Wen-Chang Tsai, XiamebJniversity, China
Time: 13:30-15:05, December 14

Meeting Room: Wenhui Hall, 4F& A ~ 1 4 m)
Papers: Invited Speech PS3034A PS3035 PS2030 PS2032 PS4086

Invited Speech | 13:30-13:50

Zhijie Zhang
Systems Engineering Research Institute, China

Speech Title: Development of aNovel Charging Station for Underwater
Power Supply to Rotating AUVs

Abstract: This paper presents a novel charging Station for Underwater Powsg
Supply to Rotating AUVs. The new charging station is mainly designed
solve the problem of low energy density of lithium batteries carried by
existing charging stations, which limits the number of times the chargin
station can supply the AUVs. The station has utilized lithium battery systen
closed hydrogen oxygen fuel cell system, and wireless energy transmissi
device. The platform adopts DC power supply network structure toatilitate

the grid connection operation of different energy systems. To avoid floodin
of fuel cells and extend their operating cycle, the reverse pulse of exhaust ¢
simultaneously to the anode and cathode method is utilized. Meanwhile,

order to adapt to the structural configuration of AUVs, a wireless chargin
system based on full Rotary conversion coil is designed. The compositi
architecture, structural form, electrical architecture, fuel cell system, ang
wireless energy transmission system of thestation are introduced and
analyzed. A test prototype is built in the lab and the charging effect

simulated.

PS3034A
13:50-14:05

The Sustainable Analysiof Nuclear Energy Expansiomn China

Authors: Wenjie Ong

Presenter: Wenjie Ding, Institute of Nuclear Physics and Chemistry, CAE
China

Abstract: As a clean and efficient energy source, nuclear power plays
important role in increasing energy supply, optimizing energy structure ang
realizing low-carbon development. The development scale and route

nuclear energy have been widely concerned. Therefore, high, medium a
low nuclear energy development scenarios were set, and five possib
development routes of nuclear energy expansion in China were propose
Through the dynamic mass flow model, guantitative analysis was made ¢
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the natural uranium consumption, TRU storage and TRU cumulatiy
recycling of five nuclear energy development routes under three scenario
The results show that FR MIXED route could reduce the consumption
natural uranium to the greatest extent, but the TRU accumulative recycle wza
high. The natural uranium consumption in ZFFR MIXED route was slight|
higher than that of FR MIXED route, but it could significantly reduce the TR
cumulative recycling amount.

PS3035
14:05-14:20

Addressing Operational Challenges in Hybrid Soldbiesel Power Systems ir|
Coastal Tropics

Authors: RachmatHermawan, Nova Ardyanto

Presenter: Rachmat Hermawan, PT PLN (Persero), Indonesia

Abstract: This study investigates operational challenges in a 185 kWp hybri
DieselSolar Power Plant (PLTEPLTS) system in the Derawan Archipelagc
East Kalimantan, supporting residential and tourism energy needs. Novel
its approach, this research addresses previously unexamined environment
and structural factors impacting PV performance in tropical coastal setting
such as shading, physical damage (cracks, hotspots), and dek
accumulation. Utilizing a Root Cause Problem Solving (RCPS) methodofog
uncommonly applied in similar operational studie® the analysis identifies
insufficient cleaning, grounding, and lack of lightning protection as critica
failure points. Recommendations include scheduled maintenance, tre
trimming, anti-debris mesh installation, and enhanced electrical safety.
monitoring system is also proposed to ensure longerm reliability in this
unigue environment.

PS2030
14:20-14:35

Ultra-Short-Term Wind Power Forecasting Based on the Improved DLined
Model

Authors: Peiyi Cai, Cheng Peng, Kun Zou and Peijie Huang
Presenter: Peiyi Cai, South China Agricultural University, China

Abstract: Wind energy plays a more significant role in power grids due to it
eco-friendly and renewable characteristics. This study proposes an improve
prediction approach using the DLinear model, which incorporates th¢
interactive learning module along with the channel and token attention
mechanisms. The initial step involves decomposing the input time series int
trend and seasonal components with a moving average kernel, followed f
applying interactive learning to improve the modeling of these componds.
The combined framework demonstrates superior performance on multiple
private datasets, significantly improving prediction accuracy and reliability
compared to existing baseline models. The experimental findings show th
the proposed method achieves a lower mean square error (MSE) and a low
mean absolute error (MAE) than several current models on two private
datasets, thereby showcasing the combined effectiveness of these ty
modules.

PS2032
14:35-14:50

LSTM Vibration Prediction Based on Wavelet Analysis and PSO for {
pumped storage hydropower unit

Authors: Quan Wang, Chen Yang, Liangliang Nie, Xuan Liu
Presenter: Quan Wang, Chongging University, China
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Abstract: Against the backdrop of the global energy transition, achievin
carbon peaking and carbon neutrality has become a common goal of t
international community. Pumped storage, as a pivotal energy storag
technology, plays a crucial role in the regulation of power grids. This stud
concentrates on the vibration prediction problem of pumpturbine units in
pumped storage power plants, proposes a long sheterm memory (LSTM)
neural network model that integrates wavelet analysis (WA) and particle
swarm optimization (PSO), namely WAPSOLSTM. The model applieg
wavelet transform for multi-scale decomposition of vibration signals tg
identify and extract different frequency components of the signals, and the
predicts the decomposed signal subsets using the LSTM model, while t
hyperparameters of the LSTM model are optimized using the PSO algorith
and finally the prediction value of the original signal is obtained by
synthesising the prediction results. The study employs the vibration data @
unit No. 2 of a specific power plant under pump condition as the
experimental subject. A comparative analysis of the traditional LSTM mod
and the LSTMPSO model revealed that the WRSGLSTM model
demonstrated superior performance in several evaluation indicators
thereby substantiating the model's notable advantages in terms of predictio
accuracy and stability. Furthermore, the study assesses the precise influen
of distinct wavelet functions on the predictive performance. The
experimental findings indicate that the DB2 wavelet function yielded the
most optimal prediction in this particular case. The proposal of the WARSO
LSTM model not only provides an effective tool for condition monitoring anc
health management of pumpgtiurbine units but also provides a feasible
research method for signal prediction of other complex engineering
equipment, which has important engineering application value ang
theoretical research significance.

PS4086
14:50-15:05

Experimental Study on the Effect of Temperature T T OMehsyrementof
110 kV Voltage Transformer

Authors: Hong Gu, Tianxiang Chen, Lehui Cai, Zhuofeng Jiang
Presenter:Gu Hong Chengdu University of Technology, China

Abstract: Voltage transformer as a substation important equipment
assuming the role of measurement, control and protection. Equipment in th
operation process is susceptible to temperature and other factors that caug
insulation defects, need to carry out regular insulation preventive testing. I
this paper, we take 110kV seriedype voltage transformer as the research
I AEAAOh AT A OOA &I 00 AEAEAZAOAT O xE
value and capacitance under different ambient temperatures, sulating oil
temperatures, and insulating oil moisture conditions, to verify the
applicability and reasonableness of the relevant values in the Regulation
and to provide an effective basis for the serieg/pe voltage transformer to
AAOAOI ET A OEA ET OO1 AGET 1T ZAOI OO 1 4
OAOOI OO OEI x OEAO OEA OA1Ty OAIlI OA &
different wiring methods, while the capacitance is basically unchanged, th
end shielding method is the most sensitive tohte moisture of insulating oil
under different temperature conditions, when the insulation is normal, the

g Chengdu, China



conventional inverse wiring is more sensitive to the temperature change
when the insulation is faulty, the conventional positive wiring is more
sensitive, to determine whether there are insulation defects of voltag
OOAT O&I Oi AOO OEIT 01 A AA T AAOGOOAA A\
OEA | AET AOEOAOEITh AT A OEA 02AcO
there are insulation defects of the series type voltage transformer throug
OEA OATy OAI OAs *OACIi AT O 1T A& xEA®
AAEAAOO OET OIA AA 1T AAOGOOAA AO 11
AOEOAOETTh O02Ac¢cOI AGEI T 06 EIT OEA
adjusted in a timely manner.
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Onsite Oral Session 3

Intelligent Electrical Equipment and Control Technology

Session Chair: Yang Chen, SouthwesliaotongUniversity, China
Time: 16:00-17:45, December 14

Meeting Room: Boya Hall1F(3 ~ , 1n)
Papers: PS3063 PS1002 PS4132 PS4133 PS3065 PS3069 PS4128

PS3063
16:00-16:15

PDMSbased Barium Titanate Piezoelectrical Coatings for Antifouling
Authors: Siwei Pan, Yihua Qian, Qing Wang and Yaohong Zhao

Presenter: SiweiPan, Electric Power Research Institute of Guangdong Pow
Grid Co., Ltd., China

Abstract: This study aims to exploit a piezoelectric composite based ¢
polydimethylsiloxane (PDMS) and barium titanate (BTO) and apply it t
antifouling coatings for electrical equipment. BTO nanoparticles and nanoroo
(BTO NPs and NRs) were synthesized using the hydrothermal method a
were characterized by SEM, TEM, XRD, and FITR tests. The prepé
nanomaterials were composited with a PDMS matrix to prepare piezoelectr
composites with different mass fractions. The piezoelectric property test
showed that the 5 wt% BTO NPs/PDMS composite exhibited the highe
piezoelectric coefficient d33 and the best piezoelectric output in its PEN(
Importantly, the BTO/PDMS coated insulators can effectively reduce th
adhesion of dirt under the DC field, which provides a new idea for the desig
of new environmentally friendly anti-fouling materials for power
transmission systems.

PS1002
16:15-16:30

Research on thelnfluence Factorsof Inrush Current in Ultra-High Voltage
Converter Transformers

Authors: Zhicheng Pan, Jinzhuang Lv, Jun Deng, Heng Wu, Haibin Zhou
Zhicheng Xie

Presenter: Zhicheng Pan, Electric Power Research Institute of EHV Poy
Transmission Company, China Southern Power Grid, Co., Ltd., China

Abstract: The ultra-high voltage converter transformer is the important
equipment of the ultra-high voltage direct current transmission system
During the no-load closing process of a converter transformer, there might b
significant inrush current. The residual magnetism of iron core is a key factc
affecting the magnitude of the inrush current generated during the néoad
closing process. If circuit breaker option closing device of the converte
transformer is not perfectly matched with the residual magnésm of iron
core, it may generate excessive inrush current, which might even reach 8
10 times rated current of the converter transformer, and seriously affecting
the stable operation of the converter transformer and HVDC systen
According to engineering cases of inrush current in converter transformers
this article analyzes the principle of inrush current generation in converter
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transformers. By establishing an electromagnetic transient mathematice
model of inrush current, the influence laws of AC system impedance, inhere
characteristic parameters of converter transformers, connection way o
converter transformers, residual magnetism of iron core, and equalizin
capacitance of circuit breakers on inrush current in converter transformers
are studied, and providing proposes for suppressing inrush current ir
converter transformers.

PS4132
16:30-16:45

A Stable Charging Method for Electric Vehicles Based on Composite Topolo
Authors: Ruigiong Wu, HaimingZzhang, Jun Hou, Caixia Deng

Presenter: Ruigiong Wu, Yunnan jiaotou New Energy industry Developme
Co.Ltd., China

Abstract: With the emergence and popularization of new energy vehicles, tf
rigid demand for car charging has surged, and the charging pile, as t
infrastructure of electric vehicle charging, is crucial to the basic demand fc
stable charging. This includes the power stability of the charging pile and th
stability of the current and voltage output to ensure that the electric vehicle
can obtain continuous and stable electric energy during the charging proces
This paper proposes a composite topology of weless charging, which can
realize stable power output of charging pile and ensure stable power supp
of charging pile. With the change of coil parameters, the proposed system ¢
stably output 1000W, and the output power remains relatively constant. The
rationality of the system is verified by simulation.

PS4133
16:45-17:00

A Stable Transmission Method for Electric Vehicle Chargidgplication
Authors: Haiming Zhang, RuigionyVu, Jun Hou, Feng Wang

Presenter: RuigiongWu, Yunnan Jiaotou New Energy Industry Developmer
Co., Ltd., China

Abstract: The widespread adoption of electric vehicles is of great significanc
for promoting the transformation of the energy structure, reducing
environmental pollution, and achieving green transportation. With the large
scale popularization of electric vehicles, the stable charging of electr
vehicles has become a crucial issue. Stable transmission methods are use
ensure that electric vehicles can receive continuous and stable electrig
energy during the charging process, thereby ensuring charging safet
improving charging efficiency, and promoting sustainable energ)
development. This paper proposes a duatransmitter -single-receiver coupler
to ensure stable output power and high efficiency of the system. The design
suitable parameters can enable a dudtansmitter -single-receiver system to
achieve constantcurrent output over different coupling ranges, so the systen
can maintain relatively constant power over large coupling variations. Finally
a 2400-W model is built to verify the theoretical analysis. The experimenta
results show that theoretical analysis. The experimental asults show that
when the system misalignment occurs, with the misalignment ranging fron
0% to 50%, the output power remains between 2400W to 2420W.

PS3065
17:00-17:15

Harmonic Emission Level Estimation Methodased on CNANLSTM algorithm
Authors: Gaoping Zheng, Yankun Xia, Zhaoging Zhu and Heng Zhang
Presenter: Gaoping Zheng, Xihua University, China
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Abstract: In order to realize the effective prediction of harmonic emissior
level in power system, a harmonic emission level estimation method based (¢
CNNLSTM algorithm is proposed. The harmonic voltage and harmon
current data at the point of common connection are input into the CNANSTM
algorithm, and the data features are extracted in the convolutional neurg
network layer of the algorithm model, and time modeling and prediction are
carried out in the long shortterm memory network layer, finally getting user
and system harmonic emission levels. Comparative analysis of the simulati
experiments and other algorithmic model estimation results shows that the
proposed model predicts harmonic voltage emission levels on both side wit
smaller errors and higher stability, realizing the effective monitoring and
assessment of power system harmonics and verifying the effectiveness.

PS3069
17:15-17:30

A Frequency Control Method for Regulating Wireless Power Transfer Syste
with Wide Coupling and Load Ranges
Authors: Yinchao Liu, Wenxing Zhong
Presenter: Yinchao Liu, Zhejiang University, China

Abstract: As a promising charging technology, wireless powedransfer (WPT)
has been increasingly applied for electric vehicles (EV). Among the vario
topologies, the SeriesSeries (SS) topology is widely used due to its simp
structure and high efficiency. However, addressing coil misalignment and log
variations to deliver the required power with a simple method remains a
challenge. In this article, the output voltage and output current curves of th
WPT system are derived with the Thevenin equivalent circuit, indicating tha
within a specific frequency range, tle curves change monotonically and zer
voltage switching (ZVS) can also be achieved. Based on this finding
frequency control method is proposed to achieve the desired power in bot
constant current (CC) and constant voltage (CV) mode by continuously a
monotonically adjusting the system operating frequency. The constraint ¢
this method has also been identified. Based on this, the system paramets
were designed following the principle of optimal system efficiency. Finally,
3.3 kW simulation model isdesigned to verify the theory, covering a coupling
Al AEEFEAEAT O OAT CA T £ frn8ph m8oY Al

PS4128
17:30-17:45

Multi-Objective Optimization of Permanent Magnet Synchronous Motor fc
Active Side Stick

Authors: Jie Duan,Cheng ZhangMaokun Wang,Jiagiang Zou,Shushu Zhu,
Chuang Liu

Presenter: Jiagiang Zou, Nanjing University of Aeronautics and Astronautig
China

Abstract: The permanent magnet synchronous motor (PMSM) is used as
loading device for the operatinghandle in the active side stick system. Th
high power density and low cogging torque is required for the design @
PMSM. In this paper, the multbbjective optimization of the PMSM is studied
The average output torque and cogging torque of the motor are taken as t
optimization objectives. The Taguchi method is used to analyze the sensitivi
of the relevant structural parameters. And the structural parameters were
grouped according to the results of the sensitivity analysis. Based on tf
hierarchical results, the response surface method, genetic algorithm an
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single parameter scanning method are used for mukbbjective optimization.
The structural parameters with the best optimized performance of PMSM ar
finally determined. Finally, the validity and feasibility of the optimization
method is proved by 2D finite element simulation.
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Onsite Oral Session 4

Fault Detection and Risk Assessment of Power System

Session Chair: Wankai Yang China Electric Power Research Institute Ltd., China
Time: 16:00-18:15
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Papers:0 3 ¢ 1t ¢ X

PS2027
16:00-16:15

MMGHVDC System High Frequency Resonance Suppression Method base
Capacitive Filter MMGHVDC System Higlirrequency Resonance Suppressio
Method based on Capacitive Filter

Authors: Wankai Yang, Zhengang Lu, Yunfei Xu, Guangyao Qiao

Presenter: WankaiYang China Electric Power Research Institute Ltd., China

Abstract: The impedance characteristics of the MMC HVDC converter and 1{
connected AC line are analyzed. The impedance amplituffequency and
phasefrequency characteristics of the converter and the AC power grid ar
obtained by impedance frequency scanning method. Then the mathematic
expression of the impedance is obtained by mathematical fitting method. Th
Nyquist stability criterion is applied to the stability analysis of the high
frequency resonance generated by the MMC HVDC connected into the poy
grid. On this basis, a MMC HVDC hifgfequency resonance suppressior
method based on capacitor filtering is proposed. Taking Chongging and Huk
back-to-back MMC HVDC inter connection network project as an examp
MATLAB mathematical model and PSCAD simulation model are establish
and the correctness of the proposed method for suppressing MMC HVDC hi
frequency oscillation is verified by MATLAB mathematical calculation an
PSCAD electromagnetic transient simulation.

PS3049
16:15-16:30

Simulation Analysis and Treatment of Main Transformer Fault in a
Hydropower Station

Authors: Yu Peng, He Yi, Yu Dan, Ding Kuang

Presenter. YuPeng Powerchina Chengdu engineering corporation limiteg
Chengdu, China

Abstract: The present paper, based on a hydropower station with an outgoir
voltage of 220kV, examines the situation where a main transformer trippe
due to a lightning surge overvoltage, resulting in the burnout of the winding
near the transformer's neutral point. Utilizing the electromagnetic transient
simulation software ATREMTP, initial and oscillating potential distribution
equivalent circuit models of the transformer windings were constructed. Ar
excitation source was added to the model's terminalthis analysis aimed to
explore the initial potential, and oscillating potential distribution between the
transformer's windings under two scenarios: neutral point gap breakdown
and neutral point gap intact, and to discuss the causes of internal faults with
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the transformer. Furthermore, a comprehensive electromagnetic transien
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simulation model was established, encompassing the 220kV GIS substati
transmission towers, power lines, generators, and transformers, to simulat
and analyze several typical conditions that could lead to internal faults in th
transformer. Additionally, preventive measures were proposed to preven
similar faults from occurring in the main transformer in the future.

PS3050
16:30-16:45

Research on thelime of Fire Initiation Causedby Tree Line Faultsunder 35kV
Transmission Lines

Authors: Haohan Yang, Tianxiang Chen, Yi Zeng and Zhen Wang
Presenter: Haohan #ng, Chengdu University of Technology, China

Abstract: In recent years, forest fires caused by transmission line tree lin
faults occur frequently, transmission line tree line faults affect the safety an
reliability of power grid operation, a serious threat to the safety of natura
resources and people's property. In this paper, for the 35kV transmission lin
tree line faults caused by hill fire, built a 35kV line tree line fault experimenta
platform, in the capacitance current of 248mA and 132mA conditions
respectively, selected bamboo, pine and cedar three typical trees as a resea|
sample, to carry out the three kinds oftrees tree line fault fire time
experiments. The burning phenomena, charring channels, and infrared imag
of different trees were recorded and analyzed, and the corresponding law
were drawn up to summarize the longest and shortest fire starting times @
different capacitance currents and different trees. The research in this pape
can provide technical reference for the development of measures to preve
fire caused by tree line faults in 35kV transmission lines.

PS3060
16:45-17:00

Characterization of the Effect of Different Flame Clusterson Gap Leakage
Current under 10kV Line

Authors: Yi Zeng, Tianxiang Chen, Zhen Wang and Haohan Yang
Presenter: Yi Zeng, Chengdu University of Technology, China

Abstract: In recent years,wildfires in the corridors of transmission and
distribution lines have occurred frequently, posing a serious threat to the
stable operation of the power grid.To study the influence of flame cluster
number on the leakage current characteristics of gaps in 10kV lines
experiments were conducted on the discharge characteristies of a 12 cm wie
board gap under different vegetation flame cluster conditions. Theariations
in leakage current amplitude under different capacitive current conditions
were analyzed,clarifying two discharge forms under flaming conditions. The
results indicate that the leakage current in single and multiple cluster
vegetationflame conditions is inversely correlated with capacitive currentand
shows a negative correlation with the ash content ofvegetation. Under
capacitive currents of 1A and SA, breakdownccurs in the gap under straw
flame conditions, attributed to the highest ash and burning particle content in
the straw. This demonstrates that temperature is not the primary factor
affecting gap breakdown under straw flame conditions, with aslkontent being
dominant, the findings provide technicalreferences for using electrical signalg
from lines to warn of wildfires beneath and analyze the causes of incidents.

PS3061
17:00-17:15

Risk Assessment for Electrochemical Energy Storage System (EESS) Base
Fuzzy Analytic Hierarchy Process (FAHP) and Coupling Revision
Authors: Yujie Fu, Xiaobo Chen, Yijie Wang, Ruixiang Zheng and Mian Li
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Presenter: Yujie Fu, Shanghai Jiao Tong University, China

Abstract: As the demand for renewable energy increases, the operation

Electrochemical Energy Storage Systems (EESS) in variable environme
leads to numerous failure risks. Therefore, the effective risk management ft
EESS is crucial. However, current studies on risk assessment of EESS face ¢
limitations: insufficient experience, a lack of consistency correction for exper
opinions and the analysis of relationships between factors. To address the
issues, this paper introduces the EESS Risk Indexin@&RI) framework,

employing the Fuzzy Analytic Hierarchy Process (FAHP) coupled with sco
revision. This method systematically assigns weights to risk factors based (
expert opinions, specifically addressing the complexities of interconnecte
risks in EESS. The main contributions of this research are twofold: it provide
an effective method for indexing and prioritizing risks in EESS, and it precise
identifies and measures the relationships and weights among risk factors, tht
aiding assessors in makingoetter decisions for EESS safety control. A ca
study at an electrochemical energy storage station in Fujian Proving
demonstrates the methodology's effectiveness in calculating safe
management scores. The novelty of the method lies in its adoption of rig
indexing system tailored for EESS, addressing risk factors across various fie
such as battery, thermal management and grid stability. Additionally, it utilize
an advanced consistency correction algorithm to enhance the precision

expert opinions. As a result, the findings confirm that the ERI framework no
only delivers reasonable weights but also clearly elucidates the potential risk
significantly improving the safety and reliability of EESS.

PS4087
17:15-17:30

Analysis of the Characteristics of 110kV Cable Partial Discharge High
Frequency Current Signal

Authors: Lehui Cal, Tianxiang Chen *, Zhuofeng Jiang, Hong GU

Presenter: Lehui Cai, Chengdu University of Technology, China

Abstract: As an important part of power transmission, the safe operation ¢
high-voltage cables is crucial. Partial discharge of 110kV cable durir
operation is one of the main causes of cable failure, and it is of fiaaching
theoretical significance and practical application value to monitor and analyz
the signal generated by partial discharge. The purpose of this study is
explore the relationship between partial discharge and high frequency
current signal of 110kV cable, and to identify whether pdial discharge occurs
by analyzing the characteristics of highfrequency current signal.

PS4097
17:30-17:45

Study on theVariation Characteristicsof Leakage Currentn 10kV Distribution
Line Tree Line Faults

Authors: Zheng Wang, Tianxiang Chen, Haohaang, Yi Zeng

Presenter: Zheng Wang, Chengdu University of Technology, China

Abstract: There are numerous cases of forest fires caused by tree line faults
distribution lines, and it is of great significance to study the characteristi
signals when tree line faults occur to prevent mountain fire accidents. In thi
paper, through theoretical analyses and the construction of real experiments
platform, we studied the change rule of leakage current when singfghase tree
line fault occurs in different trees. Through the singlephase tree line fault
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experiment, the relationship between leakage current and tree specie
capacitive current to ground and water content when different trees touch the
line is studied. The results of the study show that: the occurrence of singl
phase tree line fault leakage current for the first time to reach the maximun
value of time and tree species, the first time to reach the maximum value of ti
water content of trees and ground capacitance related.

PS3051
17:45-18:00

Extreme Scenario Extraction Method for Power System Flexibility Shortag
Based on Feature Selection and Isolated Forest Algorithm

Authors: Sang Da, Chen Xinyi, Liu Lu, Zhang Heng, Cheng Haozhong and Z
Shenxi

Presenter: XinyiChen Shanghai Jiao Tong University, China

| AOOOAAOYg ! CAET OO OEA AAAEAOIT-sgxald clean
power feeds into the receiving system, and the contradiction of insufficien
flexibility resources is becoming more and more prominent. Existing scheme
are characterized by subjectivization, homogenization of dimensions, an
inappropriate response to data demand, which easily lead to a series
problems such as low computational efficiency. In view of this, this pape
proposes an extreme scenario extraction method based on ftese selection
and isolated forest algorithm for power system flexibility shortage, which
solves the common subjectivity problem of extreme selection in the existin
schemes, and improves the computational efficiency through the featur
selection module to ensure that the extreme scenarios are in line with th
demand. The extreme nature of the selected scenarios and the fit of t
reconstructed scenarios to the original data are also verified through cas
analysis.

PS4121
18:00-18:15

Research about the Impact of CMS on the Reliability of Wind Turbines
Application Scenarios

Authors: Peng Jiang, Tao Huang, Jie Li, Xiaolei Wang, Junjie Wang, Zhar
Dong

Presenter. ZhanzhaoDong, Huaneng Shandong Power Generation Co., L
China

Abstract: This paper proposes a reliability assessment method for win
turbines based on CMS dat&€ombined with multi-scenario applications in
complex operating environments, the role of CM&chnology in fault diagnosis
and early warning is analyzed. In terms of vibration signal processing, &
improved wavelet transform algorithm and a health index quantification
model were adopted, and their adaptability and accuracy under comple
nonlinear conditions were verified through case studies. It is proposed
standardized data analysis framework and optimization strategies in respons
to the issue of nonuniform data in CMS systems of wind turbines fron
different brands, through practical verificaon of earlyfault warning and
diagnostic functions, solutions to optimize the factors affecting the stability o
wind turbines were studied and proposed. This provides technical support fo
wind farms to move towards intensive and intelligent management and offer
a scientific basis for enterprises to improve quality and efficiency.
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A Novel DGAC Converter Based on # Bridge Structure

PS2031 Authors: Zhe Li, Yufeng Cao, Xiangyu Pan, Zhigang Gao
Presenter: Zhe Li, Beijing Institute of Technology, China
Experimental Study on Pump-driven Chip-level Two-phase Cooling System
PS3043 for Data Cabinets
Authors: Cheng Hao, Zhao Yi Fan, Li Ying Zi, Wang Lei Xin and Yuan Wei
Presenter: Yingzi Li, Beihang University, China
Transformer DGA Fault Diagnosis Method Based on Data Reconstruct
PS3062 Combined with IDBGLSSVM Model
Authors: Hualin Huang, Yi Hu, Yong Deng, Lin Li, Qingzhu Zeng, Kailin Yar
Presenter: Kailin Yan, Xihua University, China
Analysis and Determination of ThreePhase Unbalance Limit forPower
PS4089 Transformers Based on Simulation Modeling
Authors: Zhao Jian, Hui Li, Jing Qi and Yan Chen
Presenter: Zhao Jian, State GrishuyangPower Supply Company, China
Analysis Report of Sonic Oscillationon the Detection of Hidden Defectsin
PS4095 Circuit Breakers
Authors: Changbao Su, Xiaodong Liu, Zhifang Wang, Junan Zhang, Peng
Presenter: Changbao Su, Nanyang Power Suply Company, China
Analysis of the Effect of Thermal Energy Storage Temperature on il
Thermodynamic Performance of Thermally Integrated Pumped Therma
PS4104 Energy Storage
Authors: Xiang Lin, Baiyun Qian, Wei Liu, Zeqi Shi, Xiaoxun Zhu
Presenter: Xiaoxun Zhu, North China Electric Power University, China
Disturbance Rejection Control for SPMSM Based on Adaptive Sufevisting
SMO
PS4105 Authors: Zhenyu Wang, En Xie, Reghi Zhao
Presenter: Zhenyu Wang, Northwestern Polytechnical University, China
Grid-connected Inverter Control Strategy of DC Microgrid Based on
PS4110 Improved Virtual Inertia Control

Authors: Shigi Wang, Yueteng He, Wei Wang
Presenter: Shigi Wang, Ordos Institute of Technology, China
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New Three-Phase LLC Resonant Converter

PS4112 Authors: Xianbin Yang, Jian Ai, Kaitao Bi, Qigao Fan
Presenter: XianbinYang, Jiangnan University, China
A Wide-Range Load Power Improvement Method of the FreBtanding
Magnetic Field Energy Harverster for the Contact Line Icing Monitorin
Sensors
PS4115 Authors: Huanyu Yang, Jing Luo, Xin Chen, Linwei Huang, Xingwo, Bo Li,
Honghua Hu
Presenter. Huanyu Yang, Hunan Disaster Prevention Technology Co., L
China
Study on the Method of Parameter Simulation Analysisand Optimization
Designfor the Aerothermal Deicing Systenof Wind Turbine Blades
PS4116 Authors: Xin Chen, Jing Luo, Huanyu Yang, Yaqing Mo, Xinguo Mao, B
Linjin Xie
Presenter: Xin Chen, Hunan Disaster Prevention Technology Co., Ltd., Chi
Overvoltage Suppression Strategy Based on Active Control of Current 1
Half-Wave Commutated Modular Multilevel Converters
PS4117 Authors: Bao Liu, Yunfei Xu, Guoliang Zhao, Nan Fu, Chen Jia
Presenter: Bao Liu, State Key Laboratory of Advanced Power Transmissi
Technology, China Electric Power Research Institute, China
Reliability Analysis of HighVoltage IGBT Series Components Considerir
PS4124 Dynamic Voltage Imbalance
Authors: Deshuai Sun, Haiyang Long, Hui Li, Xiao Wang
Presenter: Ye Wang, Guilin Universitgf Electronic Technology, China
Synchronous Frequency Resonancstability of VSG GridConnected Systems
PS4120 Basedon[PQF 4 5Y ! Al EOOAT AA -1 AAI
Authors: Tianze Zhao, Xiaogiang Li, Jinlong Wang, Juan Ding, Xiaojie Wu
Presenter: Tianze Zhao, China University of Mining and Technology, Chinal
An Improved Harmonic Detection Method for Active Power Filter
Authors: Tiantian Cao, Zhengyang Ye, Yufeng Dai, Jiaxin Xu, Xiaorong
PS3046 and Dayi Li
Presenter: Tiantian Cao, Huazhong University of Science and Technolo
China
300AU i1 OEA %w&EEAAO 1 &£ 4AI PAOAOOCQ
PS4085 110kV Current Transformer
Authors: Zhuofeng Jiang, Tianxiang Chen, Lehui Cai, Hong Gu
Presenter: Zhuofeng Jiang, Chengdu University of technology, China
Dualinput Wireless Power Transfer System Based on Partial Powg
Modulation
PS4113 Authors: Zhehui Zhu, Wei Zhou, Ruikun Mai
Presenter: Zhehui Zhu, CRRC Times Electric Co., LTD, China
Design of a Flexible Icing Monitoring Sensor with Dielectric Shift
PS4120 Authors: Jing Luo, Huanyu Yang, Xin Chen, Linwei Huang, Bo Li, Honghua

Presenter: Jing Luo, Hunan Disaster Prevention Technology Co., Ltd., Chin
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A Dynamic Control Strategy for Enhancing the Energy Extracting Capabil
of Magnetic FieldEnergy Harvesters in Sensor Nodes of Power Equipment
PS4127 Authors: Yuan Gao, Libo Fan, Jiabin Huang, Rongjie Han, Min Sun

Presenter: Yuan Gao, University of Electronic Science and Technology,
China, China
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An Optimal Quantile Selection Method of Dynamic Thermal Rating fq
Economic Power Dispatching

Authors: Shubo Hu, Zhaoxuan Ma, Zhengnan Gao, Yangyang Ge, Lulv
and Hui Sun

Presenter: ShubaHu, State Grid Liaoning Electric Power Research Institut
Co., Ltd, China

PS1015

Electrical Quantities Determining Method for Extra-high Voltage Lines
Setting Calculation Considering Fault Types Prediction

PS2018 Authors: Luocheng Chen, Xinyi Zheng, Yinhong Li

Presenter: Luocheng Chen, Huazhong University of Science ¢
Technology, China

The Influence of Heat Exchange in Gas Storage Tanks in the Compres
Air Energy Storage System

Authors: Ma Xueqin, Zheng Tianwen, Zhang Yue, Zhang Chengyun, Zk
Jianping, Pan Lei

Presenter: Xuegin Ma, Sichuan Energy Internet Research Instituf
Tsinghua University, China

PS2028

Construction and Application of the Knowledge Graph Based on Pow
Load Management Standards

PS3038 Authors: Minjiang Xiang, Bingxu Zhang, Xu Zhang, Jie Xiao, Ning Niu
Presenter: Ning Niu, Beijing SGITG Accenture Information Technoloj
Center Co. LtdChina

| DOEI EUAOETT -AOEIT A &£ O OEA 41 bl ]
Photovoltaic, Storage, Charging, Battet§ x ADDET Ch AT A (|
PS3041 Authors: Ji Zhao, Liangxian Li, Peng Gong

Presenter. Ji Zhao, POWERCHINA Chengdu Engineering Corpora
Limited, China

Advanced Piezoelectric PVDF Fiber Films with Te Nanowires fi
Sustainable Energy Harvestin

Authors: Yuanyuan Li, Pengfei Fang, Yumin Wang, Siwei Pan

Presenter: Yuanyuan Li, Wuhan University, China

PS3067
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Failure Risk Assessment of Railway Transponder Transmission Syste
under Lightning Transient Electromagnetic Disturbance

PS3068 Authors: Nianwen Xiang, Yongxu Tan, Kejie Li, Zhoulong Wang, Yugiu Z|
and Zhiwei Chen
Presenter: Yongxu Tan, Hefei University of Technology, China
Comparative Study of the Rectifier Topology for Efficient Renewabl
Power-to-Hydrogen System
PS4076 Authors: Kewei Hu, Jiakun Fang, Zhiyao Zhong, Ang Lu
Presenter. Kewei Hu, Huazhong University of Science and Technolog
China
Prediction of Low Voltage User Electricity Consumption Behavior Based ¢
ConwvLSTM Network Algorithm
PS4078 Authors: Jueyu Chen, Xiuging Lin, Junli Huang and Yupeng Qin
Presenter: JueyuChen, Guangxi power grid Co., Ltd Measurement Cent
China
High Voltage Laboratory Safety Risk Assessment Based on Analy
Hierarchy Process
Authors: Jianliang Guo, Tian Yuan, Yongkang Wu, Fei Yan, Haozhou
PS4079
Gang Wu
Presenter: Jianliang Guo, China Electric Power Research Institute Co., L
China
Research on Mobile Energy Storage Planning for Toughness Improvemg
of Highway Energy System
PS4080 Authors: Tongyuan Zhao, Pengbin Gao, Ming Zhang, Ruiling Jia, Ye
Zhang
Presenter: Ruiling Jia, Southwest Jiaotong University, China
A Distributed Power Siting and Sizing Method Taking into Accour
Highway Energy System Operational Economy and Resilien|
PS4081 Improvement
Authors: Tongyuan Zhao, Penbin Gao, Ziyi Xia, Yange Zhang
Presenter: Ziyi Xia, Southwest Jiaotong University, China
Capacity Optimization Configuration of Battery, Thermal and Hydroge
Multi -energy Complementary System Considering Battery Life
PS4082 Authors: Hao Fang, Weipeng Chen, Wang Chuang, Zeyu Shi, Quan
Hongwei Shan, Yanlun Zhang and Yuhui Wu
Presenter: Chuang Wang, Changjiang Survey, Planning, Design
Research Co., Ltd., China
Economic IndicatorBased Power Quality Assessment of Distributiol
PS4092 Network Incorporating Electric Vehicle Stations

Authors: Shuaibin Shi, Yongli Liu, Qing Wang, Baoyi Cen
Presenter: Baoyi Cen, CET Electric Technology Inc., China
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PS4099

Low-Carbon Economic Optimization of Integrated Energy Systems wit
Carnot Battery Considering Demand Response

Authors: BaiyunQian, Penghui Wang, Xiang Lin, Wei Liu, Xiaoxun Zhu
Presenter: Penghui Wang, North China Electric Power University, China

PS4109

Research on Energy Harvesting Device of 10kV Thr&ore Cable Based o
SelfCollecting Energy

Authors: Tao Zhan, Jiang Wei, Bohao Zhao, Guangwei Yang, Hui
Xiangjun Zeng
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PS4111

Research on the Application and Optimization of Loa8ide Energy Storage
in Distribution Networks

Authors: Xiaobo Jiao, Xiaopeng Tian, Dan Zhao

Presenter: Xiaobo Jiao, State Grid Xuchang Power Supply Company, Chil

PS4122

A Mid-Term Bi-Level Scheduling Model Considering Cyclical Productiq
Load Regulation

Authors: Jianing Zhou, Chuang Liu, Yibo Wang

Presenter: Jianing Zhou, Northeast Electric Power University, China

PS2021

A Btlevel Optimization Model for Energy Storage Configuration an|
Scheduling Strategy Considering Distribution Network Operation Risk
Authors: Yang Du, Lingyu Gu&hongguang Yang, Jinyu Fu and Bing Wang
Presenter: Jinyu Fu, Nanjing Haoqing Information Technology Co., L
China

PS4140

Urban Power Grid Resilience Assessment Method Considering Urb
Lifeline Function

Authors: Yunfeng Zhang, Lixionglu, Mingyu Gao, Peixin Cai, Chuang De
Xiaoling Zhang

Presenter: Peixin Cai, Sichuan University, China
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Optimal Dispatching and Control in Smart Grids

U  Session Chair: Nirmal Kumar Srivastava, National Institute offechnology, India&
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U Time: 09:30-12:00, December 15
i ZOOM ID 8415 9034 016 (Passcode: 131§
U Papers: PS1013 PS3047 PS4103 PS4093 PS4098 PS1010 PS3074 PS4090 PS1012

PS3073

PS1013
09:30-09:45

Bidding Strategyfor Distribution System Operator Considering V2G Operatio
in Electricity Market Based on Two Stage Robust Optimization

Authors: Xiang Lei, Jiahao Zhong, Yunwang Chen, Linni Jian

Presenter: Xiang Lei, Shenzheprolytechnic University, China

Abstract: Distribution system operators (DSOs) occupy a pivotal role i
electricity markets, particularly within policy -driven environments such as
China, attributed to their robust resilience, customer loyalty, and higlvalue-
added capabilities. Nevertheless, DSOs have incurred considerable financ
losses due to an escalation in aggregate forecast deviations precipitated
demandside enterprises. To address this issue, a twstage robust
optimization model with a min-max-min structure has been devised to
maximize DSO revenue under the uncertainty of conventional load within th
electricity market. This model integrates conventional loads, electric vehicle
and incentive-based demand response, with the objective of eahcing the
operational efficacy of DSO. A crucial parameter, termed the budget
uncertainty, has been introduced to adjust the conservatism level of the robu
solution against modeled uncertainties. The optimization model i
decomposed into a master problem and a subproblem, both featuring a mixe
integer linear structure, and is resolved using the columiand-constraint
generation algorithm and strong duality theory. Numerical case studie
validate the superiority of the proposed method over deterministt
optimization approaches, particularly as prediction errors increase. The
resulting day-ahead bidding strategy exhibits enhanced robustness and
heightened capacity to mitigate the risks associated with redlme price
fluctuations.

PS3047
09:45-10:00

The Study on the Calculation Modelof Power Grid Carbon Emission Factor
based onHierarchical Decouplingand Nodal Balance

Authors: Tianfu Xu, Ruixiang Fan, Hongliang Chu, Yang Bai, Fan Wang
Xuting Lu,

Presenter: Xuting Lu, Beijing State Grid Communication Accenture Informatiq
Technology Co., Ltd., China

Abstract: In order to solve the problems of uneven distribution and insufficient
accuracy of regional power carbon emission factor accounting in China,

calculation model of power carbon emission factor based on hierarchic:
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decoupling power grid and node carbon flow balance algorithm is proposec
According to the data of prefecturelevel power generation structure and
electricity consumption, according to the power grid calculation method, the
regional power transfer data are sorted out, and based on the node carb
flow balance algorithm, the power carbon emission factor calculation model i
constructed, and the accurate calculation of annual and monthly power carbg
emission factor of prefecturelevel cities is realized. Empical analysis of a
central and southern provinces in 202602023 electric power data, verify the
effectiveness of the model, the calculation results and the official provinciz
carbon emission factor deviation rate less than 2%, and through the cit
around the carbon emission factor and clean energy generation proportio
comparison analysis, reveals the clean energy proportion and power high
negative correlation between the carbon emission factor. This model improve
the calculation accuracy of the powecarbon emission factor, and provides af
effective reference for the lowcarbon operation of the power systems in
different regions.

PS4103
10:00-10:15

Optimization Method of Key Parameters of Differentialero-Sequence Current
Transformer

Authors: WeiningWu, KaiHou, DiWu, KechenwWu
Presenter: KechenNu, NARI, China

Abstract: With the rapid development of technologies such as new energy ai
medium voltage grounding methods in modern powersystems, the zere
sequence current component in various parts of the power grid has bee
continuously increasing. This highlights the need for zersequence current
detection in areas such as small current grounding of distribution network
circulation between new energy equipment, zeresequence protection, and
leakage current of photovoltaic system. There is an urgent need for a zer
sequence current transformer that possesses high measurement accura
sensitivity, linearity, and saturation resistance, ad can adapt to various
complex conditions in the power grid. This paper proposes a differential zerg
sequence current transformer and its technical principles, investigates it
topology and electromagnetic equivalent model, and analyzes the influence
key parameters on its main indicators. Based on this analysis, this pap
proposes a design method for the parameters of the differential zersequence
current transformer. Finite element simulation is used to model and analyz
the proposed technical theoryand design method. A productevel prototype
was developed and tested on the grid. The test data verified that th
transformer exhibits excellent performance in terms of measuremen
accuracy, sensitivity, linearity, and saturation resistance.

PS4093
10:15-10:30

Medium-term Load Forecasting Based on Electricity Constraint
Authors: Lingli Long, Yi Yu, Yongjin Zhu, Kunming Li, Zheng Kong §
Benchang Ma

Presenter: Lingli Long, Jiangsu Frontier Electric Technology Co., Ltd., China

Abstract: Accurate mediumterm load forecasting provides data support for
system operation maintenance and power purchase plan management, whi
has important practical and scientific significance. The traditional model fo
the multi-step load forecasting in the medium term is prone to the problem o
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error accumulation leading to the forecast out of control, and the power as th
integral of the load can be used as an effective boundary constraint conditic
in the forecast. Therefore, this paper presents a step by step midrm load
forecasting algorithm based on LSTM and SVR. The algorithm takes the pow
load stepby-step prediction as the forecasting idea, firstly realizes the
medium-term forecast of daily power based on LSTM neural network, the
constructs the weighted similar day data set through fature analysis, and
finally realizes the powerload decomposition based on SVR model based

the similar day data set, and obtains the mediurterm load prediction curve.
This method effectively solves the problem of error accumulation in mukstep
prediction, and the prediction result is more accurate and stable.

PS4098
10:30-10:45

Design of Improved Linear Active Disturbance Rejection Control for Ner
Minimum Phase Systems
Authors: Lin Xiang, Wu Maogian, Dong Lijiang, Liu Wei, Qian Baiyun, Yg
Chaojie

Presenter: Xiang Lin, Electric Power Research Institute of State Grid Xinjia
Electric Power Co., Ltd., China

Abstract: Nonrminimum phase systems, which are common in powe
generation due to theirinherent instability, pose significant control challenges
To address this, an Improved Linear Active Disturbance Rejection Contr
(ILADRC) is proposed. This method involves decomposing the system moc
into minimum phase and nomminimum phase components, designing
feedforward compensator based on the minimum phase component, ar
developing a norminimum phase Smith predictor compensator for the non
minimum phase part. Additionally, a rule for simplified parameter tuning of
the ILADRC is introduced. Theeffectiveness of the proposed ILADRC we
demonstrated through experiments using steam valve regulation in a turbin
as a case study, compared with PID and LADRC. The results show that
proposed ILADRC outperforms existing methods in sgdoint tracking and
disturbance rejection. Monte Carlo robustness tests further confirm the
robustness advantage of the ILADRC, highlighting its significant potential f
practical engineering applications.

PS1010
10:45-11:00

Enhancing the Electrical Loadrorecasting Efficacy for V2G Scheduling by Usir
LSTM Model and a Specific Loss Function

Authors: Jiahao Zhong, Xiang Lei, Ziyun Shao, Linni Jian

Presenter: Jiahao Zhong, Southern University of Science and Technology, C¥

Abstract: As the number of electric vehicles (EVs) increases, vehidtegrid

(V2G) technology is widely adopted to help the power system manage t
additional charging load. To minimize load variance using V2G technology, it
necessary to rely on dayahead electrical load forecasts. Although curren
electrical load forecasting (ELF) models exhibit excellent statistical accurac
their forecasts do not necessarily translate into superior V2G schedulin
performance. Therefore, this paper proposes a novebss function to achieve)
value-oriented ELF, aiming to enhance the operational value of the forecastir
model. Firstly, the relationship between forecast errors and V2G schedulin
performance is revealed by an experimentSecondly, a loss function i
proposed to help forecasting model learn the pattern of relative magnitudes
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the actual load, therefore realising valueoriented ELF. Finally, extensi
experiments validate that the forecasts generated by the valveriented ELF
are with less statistical accuracy than those generated by the qualityriented

ELF, but they consistently acheve significantly superior V2G scheduling
performance under various numbers of EVs.

PS3074
11:00-11:15

Optimization Method for Microgrid Demand Response Based on Cohere
Photonic Quantum Computing

Authors: Yinuo Wan,Guangyuan Tian ,Haikuo Xi ,Yong Fang*

Presenter: Yinuo Wan, Beijing University of Chemical Technology, China

Abstract: This paper presents an optimization strategy for microgrid operatior
using photonic quantum computing. The proposed approach facilitates th
formulation of complex power system optimizations and broadens thg
practical applications of quantum computing. A microgrid system model i
developed, incorporating distributed generation, energy storage, and use
loads. An optimization scheduling model is formulated to maximize econom
benefits by balancing energy supply and demand through demand respon
incentives and energy storage management. The problem is reformulated in
a Quadratic Unconstrained Binary Optimization (QUBO) model, with th
innovative use of a qubit sharing mechanism to optimize the model and reduc
gubit requirements. The generation of the QUBO matrix lays the foundation fc
future solving through the Coherent Ising Machine (CIM), potentially achievin
over a hundredfold acceleration in solution speed.

PS4090
11:15-11:30

Calculation ofLine Lossof Booster Stationbased onExtranet Equivalent Model
of Electric Energy Metering Data

Authors: Xingyu XU, Yanhui REN,Haoyang TAO,Li YANG,Jinglong SONG
Wenging WANG

Presenter: Li YANG, Lanzhou Jiaotong University, China

Abstract: The largescale access of renewable energy has brought neg
challenges and changes to the calculation of line loss of the power grid, and
the renewable energy convergence and booster power grid, the intermitten
and local characteristics of distributed generation lead to more complex powe
flow in the power grid, and the traditional line loss analysis and calculatior
model is no longer applicable. In this paper, a line loss analysis and calculati
model is proposed by taking the renewable engy convergence boosterl
station as the research object, and using the electric energy metering data. T
equivalent model of the new energy convergence booster station

constructed by using the electric energy metering data, which takes th
minimum sum of squares of the difference between the power data flowin
into the boundary node and the actual metering data calculated by th
equivalent network parameters as the objective function, and takes th
equivalent network power flow balance and the rationalityof the equivalent
parameters as the constraints. The line loss power is calculated by solving t
line parameters obtained by the equivalent model, which simplifies thé
complexity of line loss calculation of the renewable energy convergeng
booster station. Finally, the actual measurement data of a certain area is usg
and the calculation results of the representative daily line loss calculated &
this method are compared with the calculation results of the existing line los
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calculation method. The equivalent modebased line loss measuremen
simplifies calculations, enhances efficiency, and enables precise line Ig
estimation for new energy convergence booster stations.

PS1012
11:30-11:45

Addressing Trust Issues for Vehicle to Grid in Distributed Power Grids Usir
Blockchains

Authors: Yunwang Chen, Xiang Lei and Linni Jian
Presenter: Yunwang Chen, Southern University of Science and Technolg
China

Abstract: While blockchain offers inherent security, trust issues among
stakeholders in vehicleto-grid (V2G) applications remain unresolved due to &
lack of regulatory frameworks and standardization. Additionally, a tailored
decentralized privacy preserved coordination scheme for blockchain in V2(
networks is needed to ensure user privacy and efficient energy transaction
This paper proposes a V2G trading and coordination scheme tailored to tk
decentralized nature of blockchain as well as the interests of stakeholde
utilizing smart charging points (SCPs) and Stackelberg game model. C;i
studies using realworld data from Southern University of Science ang
Technology demonstrate the efficacy of proposed scheme in reducing B
charging costs and the potential for supporting auxiliary grid services.

PS3073
11:45-12:00

Optimizing Rural Microgrids with Integrated Hydro P\{Storage Systems fo
Enhanced Voltage Stability and Economic Efficiency

Authors: GuoruiWang, Jian Chen, Yuanyuan Bi, Yong Fang

Presenter: Guorui Wang, Beijing University of Chemical Technology, China

Abstract: Rural regions frequently contend with antiquated distribution
infrastructure, substandard power quality, and limited utilization of renewable
energy sources. Distributed microgrids present a viable solution to ameliorat
local power quality and enhance resource efficiency. This paper introduces &
optimal configuration model for rural microgrids incorporating hydro and
photovoltaic (PV) resources, aiming to balance power quality and econom
efficiency. Voltage stability is employed as the princgd power quality
indicator, while the minimization of the Levelized Cost of Energy (LCOE
ensures economic feasibility throughout the microgrid's lifecycle. Th¢
proposed model comprehensively accounts for investment, operational, an
maintenance costs, alongside the benefits of energy generation within th
microgrid. The multi-objective optimization problem is addressed using the
Non-dominated Sorting Genetic Algorithm 11 (NSGA), which provides
optimal solutions across various tradeoffs. Validation of the model is
conducted using a modified IEEE 3Bus system, demonstrating its capability
to enhance power quality and reduce upgrade costs in rural distributior
networks.
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PS3058

Research on Power Degradation Trend Prediction of Win@lurbines Based on
Multiple Dimension GRU Framework

Authors: Wu Jia, Zhu Yongjin, Yang Qinsheng, Tao Zhexuan, Wang Fanfan
Weng Meiling

Presenter: Zhexuan Tag Jiangsu Frontier Electric Power Technology Co., Lt
China

Abstract: As one of the main forms of renewable energy generation, the len
PS2023 |term stable operation of wind turbines is crucial for the reliability and
13:30-13:45 | economy of the power grid. This article is based on the GRU algorith
combined with global meteorological fields and geographic coordinate fields t
form a three-dimensional prediction field, and carries out research on the
prediction of the declining trend of wind turbine generation capacity in three
dimensional fields. By analyzing and modeling historical agrating data,
potential performance decline trends are identified, early warning is provided
and maintenance guidance is provided. The experimental results show th
this method can effectively predict the trend of changes in power generatio
capacity, with high accuracy and practicality.
Feasibility Study of 500 kV Line HigiVoltage Reactor Out of Operation in
Hydropower Station
Authors: Wenjia Li, Lihua Li, Zhiyong Shen, Peng Bao, Feng Chen, Ma
Xiangxue Zeng
Presenter: Xiangxue Zeng, Wuhan NARI Limited Liability Company, State G
Electric Power, China

PS4088 | Abstract: In the early stage of construction of a large hydropower station, i
13:45-14:00 | order to solve the problem that the 500kV lonedistance transmission line will
lead to the increase of line charging power, a set of higloltage shunt reactors
were installed on the left bank of the hydropower station. In the actua
operation process, the high resistance has many defects, which has cau
great safety hazards to the safe and stable operation of the transmission lir
At present, due to the change of power gridtsicture parameters and
operation mode, it creates conditions for the out of higivoltage reactor. In
order to prevent the impact on the transmission line after the exit of the high

g Chengdu, China



ICPES
@ 2024

THE 14™ INTERNATIONAL CONFERENCE ON POWER AND ENERGY SYSTEMS
| —

voltage reactor, this paper calculates the power frequency overvoltag
secondary-arc current, recovery voltage and switching ovewoltage after the
exit of the highvoltage reactor, analyses the reactive power balance of th
500kV power grid near the left bank power station, and verifies the phas
modulation and voltage regulation level under the typical operation mode. Th
results show that the outlet of the hydropower station has the condition of saf
operation without high-voltage reactor.

PS1006
14:00-14:15

Research on thé&engineering Application of Inertia Response in Wind Farm
Authors: Qing Wu, Zhenghong Chen, Haobin Zhu, Chen Wang, Zhifeng Du
Presenter: Qing Wu, NR Electric Co., Ltd., China

Abstract: With the continuous development of China's new energy industry
the proportion of new energy generation dominated by wind power is
gradually increasing, while the proportion of thermal power generation
dominated by fossil fuels is gradually decreasing[l].In some norther
provinces, renewable energy generation, mainly based on wind power, h;
become the main source of electricity locally.Due to the fact that wind turbine
are connected to the grid through power electronic devices, they cannot sen
the frequency changes of the AC system and cannot provide inertia support
the system like traditional generator sets, resulting in a decrease in th
system's ability to resist frequency disturbances[2].In this context, this article
studies the basic principles and technical requirements of wind farm inertia
response, and proposes a scheme to achieve wind turbine inertia respon
function on the basis of the existing primary frequency regulation system i
the wind farm. The feasibility and effectivenes®f this scheme were verified
through on-site testing at a wind farm in Shandong Province

PS4083
14:15-14:30

Research on Fuzzy Recognition Model for Multiple Scenarios of Volta
Exceeding Limits in Distributed Photovoltaic Access Network

Authors: Shuncheng Liy Jia Peng, Yang Zhan, Jingyi Tu and Yudong Xie
Presenter: Shuncheng Liy dept. State Grid Hunan Electric Power Co., Lt
Economic and Technical Research Institute Changsha, China

Abstract: With the large-scale integration of distributed photovoltaic power
into the distribution network, its impact on voltage stability is becoming
increasingly prominent, especially the problem of voltage exceeding the limi
which has become an urgent technical problem to be solved. Therefore, tl
article studies a fuzzy recognition model for voltage exceeding limits i
multiple scenarios after distributed photovoltaic access to the distribution
network. Firstly, the mechanism of voltage exceeding limit in disbuted

photovoltaic access network was analyzed, and the characteristics

distributed photovoltaic access and the features of voltage exceeding lim
scenarios were clarified. Subsequently, in response to the multi scenar
characteristics of voltage exceeding limits, this paper designs a fuzzy log
based voltage exceeding limit multi scenario recognition model. This mod
can effectively handle the uncertainty and fuzziness in voltage limit problem
by introducing fuzzy sets and fuzzy reasoning mech#&ams, achieving accurate
assessment of voltage limit risk in different scenarios. Finally, a fuzzy ru
library was used to achieve multi scenario fuzzy recognition of voltag
exceeding limits. The research results indicate that the distributec
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photovoltaic access distribution network voltage limit multi scenario fuzzy
recognition model proposed in this paper has high recognition accuracy an
efficiency, and can effectively address the challenges of voltage limit probler
in different scenarios, providing strong support for the safe and stable
operation of the distribution network.

PS4091
14:30-14:45

Overvoltage Analysis of Offshore Wind Farm Transmission System
Authors: Shuang Sun, Xin Liu, Rong cha@ian, Yu Zhao, Yi Yuan, Hao Wang
Presenter: Shuang Sun, North China Electric Power University, China

Abstract: With the promotion of the "double carbon” policy, offshore wind
power has become a crucial focus in renewable energy development. Howev
the expansion of gridconnected offshore wind farms has introduceg
overvoltage issues in longdistance AC cable transmission system
compromising system stability and equipment insulation. This paper develop
a detailed model of a wind farm, converter, and control system based on t
characteristics of permanent magnet directdrive wind turbines, simulating
load shedding and shorcircuit fault scenarios using PSCAD software. THh
results indicate that shortcircuit faults can induce overvoltages exceeding 1.
p.u., especially near the cable's starting and midpoint sections. Surge arrestg
effectively mitigate transient recovery overvoltages, while the sheath voltag
remains well below insulation breakdown thresholds. This research provides
theoretical support for insulation design and overvoltage suppressior
strategies in offshore wind power delivery system.

PS4106
14:45-15:00

Research Progress on Solar Photovoltaic Thermal (PV/T) Systems
Authors: Junjie Jiang, Huiling Zhang
Presenter: Junjie Jiang, Chongqging Jiaotong University, China

Abstract: Solar photovoltaic solar thermal (PV/T) comprehensive utilization
technology combines photovoltaic cells with solar collectors, so the system c:
not only convert solar energy into electricity, but also effectively collect ang
use heat energy, improving the efficiency of solar heat utilization. At presen
there are many types of PV/T technology in the world. According to the coolin
method, PV/T technology can be divided into aicooled PV/T technology,
liquid cooled PV/T technology and other tygs of technology. Sola
photovoltaic (PV/T) systems with liquid and air as heat transfer media cog
photovoltaics by convection. In order to improve the stability of the fluid, the
water medium can be replaced by nanofluids, and the concentration

nanofluids can be increased to increase the thermal conductivity. Mixe
nanofluids have good heat transfer performance, and different kinds ¢
nanoparticles have different effects on the stability and thermal conductivity o
PVIT systems. The PCM can keep thentperature change relatively stable, ang
the thermal conductivity of PCM can be improved by adding metal filler, met:
array structure, metal fin tube and aluminum cutting sheet. Heat pipes c4g
solve the PV/T freezing problem in cold areas to improve the
thermal/electrical efficiency of PV/T systems. By summarizing the curren
related research, we know that the PV/T collector cooling technology needs
be further studied, including: the optimization and improvement of traditional
air-cooled water-cooled PV/T system. Considering the influence of differen
mixtures of nanofluids on PV/T properties, the dynamic theoretical study o
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the influence of the stability of nanofluids and the fluctuation of externa
factors on PV/T systems is studied.

PS4096
15:00-15:15

Research on Minimizing Speed Harmonics of PMSM by Injecting Voltg
Harmonics Based on Secon@rder Generalized Integrator

Authors: YifanLiu, Xiangyang LiuJingyang ZhouHuarui Miao, Tianwei Liang,
Yanfu Ge

Presenter: Yifan Liu, Central South University, China

Abstract: This paper presents a novel method for eliminating harmonics i
PMSM, aimed at eliminating current harmonics during the operation of PMSH
Harmonic elimination is achieved by injecting voltage harmonics, where th
phase of the compensating voltage harmonics matches the phase of {
harmonic currents, and the amplitude is adjusted by a Pl controller based ¢
the integral value of the extracted current harmonics. First, the impact @
magnet disturbances and deadime on motor control is analyzed, wich
mainly affects the amplitude and phase. Subsequently, the voltage expressid
for the 5th and 7th harmonics are derived. Finally, an amplitud@hase
adjustment strategy based on an improved secondrder generalized
integrator (SOGI) algorithm is proposed. This method is characterized by lo
complexity and strong robustness, adaptable to various operating conditions
and offers excellent control performance. Experimental results validate th
superiority and effectiveness of the algorithm.

PS2022
15:15-15:30

Wind Farm Harmonic Analysis Based on Fuphase Hybrid Window Six
spectral Line Interpolation

Authors: Yuliang Gou, Kaiming Shi, Shitong Cao, Tenghui Peng, Fdtaeg,
Jiahan Wang

Presenter: Yuliang Gou, Inner Mongolia University of Technology, China

Abstract: In order to solve the spectrum leakage and fence effect problen
caused by asynchronous sampling of signals when using traditional Fourig
transform (FFT) for power harmonic signal analysis, this paper proposes
wind farm harmonic error analysis method based on fulphase hybrid window
six-spectral line interpolation. First, in order to solve the poor mairsidelobe
performance of a single window function in harmonic signal processing, a ne
hybrid window function is constructed by hybrid convolution of Blackman
window and 4-term 5th-order Nuttall window, secondly, in order to overcome
the limitations of Fourier transform in phase error detection, the fullphase
Fourier algorithm is combined to improve the accuracy of phase erro
detection, finally, by assigning different weights to the peak spectral lines, th
accuracy of peak spectral line interpolation is improved, and through MATLA
simulation, the amplitude, phase and frequency of wind farm harmonics ar
analyzed. The simulation results show tat when no white noise is added, thg
detection errors of amplitude, phase and frequency parameters are up to 4
11, 1012 and 1015 respectively, after adding noise, it is found that the
detection error is lower in the high noise range, and the error detection of th
three parameters is up to 166, from the calculation time, the algorithm in this
paper only takes about 0.04 seconds, and the detection efficiency is improv
by about 10% compared with the calculation time of other algorithms. Th¢
experimental results show that the algorithm in this paper has higher
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detection accuracy and less detection time, and shows excellent performan
when processing signals containing white noise.

PS4136
15:30-15:45

System Dynamics Simulation and Dynamic Evolution Analysis
Heterogeneous Electricity Demand Scenarios in Hebei Province Under t
Dual-Carbon Context

Authors: Guan Haowen, Shen Ruyi, Chen Kun, Fang Yong

Presenter: Chen Kun, Beijing University of Chemical Technology, China

Abstract: Under the "DualCarbon" goals, conventional regional electricity
demand forecasting methods struggle with the changes in socioeconomic a
energy consumption patterns. This paper proposes an innovative methg
integrating System Dynamics (SD) and Ridge Regression. A detailed SD m
comprising four subsystem$ socioeconomic, electricity, steel industry, ang
energyl is built to depict complex interrelations. Ridge Regression optimize
its accuracy. Using Hebei Province as an example, the model fostss
electricity demand across different "DualCarbon” scenarios. The novelty
resides in the SBRidge Regression combination and its capacity to captur
dynamic demand, offering crucial decisiormaking support for "DualCarbon”
achievement and contributing to regional energy planning and carbo
reduction strategies.

PS3058
15:45-16:00

Optimizing a Hybrid Energy System with PhotovoltaidVind-Battery Storage
UsingMeta-heuristic Optimization Algorithms

Authors: Wen-Chang Tsai and Hao Wang

Presenter: Hao Wang, Tan Kah Kee College, Xiamen University, China

Abstract: This paper presents a comprehensive approach to the developme
of an economically viable, reliable, and environmentally sustainable hybri
photovoltaic-wind -battery system. Various optimization algorithms, including
Particle Swarm Optimization (PSO), Moth Flame Optimization (MFO), Ant Liq
Optimization (ALO), and Grey Wolf Optimization (GWO) are employed
minimize the Life Cycle Cost (LCC) and enhance reliability over a-2Bar
lifespan. These algorithms are utilized to optimize the system congpents
such as PV panels, wind turbines, and Lithiunon Batteries, taking into
account investment, maintenance, repair, replacement costs and reliabilit
measured by the Loss of Power Supply Probability (LPSP). Comparat
evaluations with GWO demonstrate that the hybrid system incorporating a
elements achieves a remarkable reduction in LCC to $2.147 million and
reduced LPSP loss of 0.01 compared to other algorithms. The cost of ene
(COE) is also notably reduced to $0.6372/kWh. The proposed algorith
methods outperform by effectively reducing LCC while enhancing reliability
with superior convergence speed and accuracy. Furthermore, this stug
investigates the impact of component availability on overall design, reduce
availability is shown to increase LCC and compromise reliability indices.
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PS4126A
16:15-16:30

Finite Element Simulation Analysis ofFlashover Characteristics of Composit¢
Insulators Under Contaminated Conditions

Authors: Boyi Fang, Ping Huang, Bin Liu, Jin Liu, Guishan Wang, Cong Huan
Presenter. Boyi Fang, Liuzhou Branch of the UHV Transmission Compa|
China

Abstract: As an important component of power systems, composite insulatot
are often exposed to natural environments, leading to the accumulation

contaminants on their surfaces. This accumulation alters the distribution g
the surface electric field, resulting in frequent flashover incidents, which pos
a significant challenge to the safe and stable operation of power systems. T
paper establishes a finite element simulation model of a 75 kV composi
insulator using magnetohydrodynamics to investigat the mechanism of
pollution flashover and the impact of the location of the contaminant dry zong
on the flashover characteristics of the insulator. The results indicate that th
electric field distribution of contaminated insulators generally exhibits a U
shaped symmetrical pattern, characterized by larger values at both ends and
smaller value in the middle. The electric field strength experienced by the larg
umbrella skirts near the highvoltage and lowvoltage ends is the highest, with
the field strength at the tail of the skirt significantly exceeding that at the heag
The initiation of pollution flashover occurs in the end regions, progressing
through stages of arc generation, bridging, and local arcs, ultimately resultir
in complete flashover. This study deepens the understanding of pollutio
flashover in composite insulators and provides a theoretical basis fo
subsequent optimization and cleaning efforts for insulators.

PS2024
16:30-16:45

A Study on Anomaly Detection in Massive Multivariate New Energy Data Bas
on Isolation Forest
Authors: Yang Qinsheng, Cao Weiging, Chen Gonghai, Wu Jia, Tao Zhexug
Jianfeng
Presenter: Tao Zhexuan, Jiangsu Frontier Electric Power Technology Co., |
China

Abstract: Abnormal detection in massive new energy data is an importar
research area in new energy power generation. Accurate detection
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abnormal values can significantly improve the reliability and maintenance
efficiency of equipment operation. This study proposes an anomaly detectig
method based on the Isolation Forest algorithm, which combines adjace
equipment, associated equipment, and related data within the power station t
detect data validity and abnormal points. Through experimental verification o
equipment operation data, the Isolation Forest algorithm shows excellen
accuracy and efficiency in largescale data, and can correltyt detect abnormal
points in massive and diverse data. In addition, this article also studies th
anomaly detection system. In response to the problem of reéilme detection of
massive and diverse new energy data, it proposes a model optimizatig
combined with cost function improvement and an anomaly feature recognitior
strategy based on CUDA, which improves the retime and accuracy of
anomaly detection in massive and diverse data scenarios.

PS4094
16:45-17:00

A Dayahead Dynamic Pricing Model for the Collaborative Optimal Clearing
Renewable Energy and Industrial Load

Author: Jie Cheng

Presenter: Jie Cheng, State Grid Xuchang Power Supply Company, China

Abstract: The collaborative operation of renewable energy and industrial load
is considered as an effective method to promote the local utilization ¢
renewable energy and decrease the carbon emission. In this paper, a lo
green power market is proposed, and a collaborative operation model base
on green power trading for the renewable energy and industrial loads i
formulated as a centralized optimization from the perspective of social welfarg
maximization. Then, a dynamic green power pricing method iproposed to
keep the supply and demand balance of green power, as well as coordinate
operation of renewable energy and industrial loads. A distributed iterative
algorithm based on the gradient projection method is proposed to clear th
local green power market and solve the operation and trading strategie
Simulation results have shown the effectiveness of the proposed collaboratiy
operation model and the dynamic power pricing method.

PS4107
17:00-17:15

Data Mining and Analysis Method based onVideo Recordingsin Intelligent
Assessmenbf Electric Power Service Quality

Authors: Zhou Jiang, Jiayi Li, Shuai Shuai, Ping Li, Jie Ma and Jiangiang Xu
Presenter: Zhou Jiang, Jiangsu Frontier Electric Pow@&echnology Co., Ltd
China

Abstract: Research on power service quality assessment focuses on d
mining and analysis methods based on monitoring, electronic badges, a
service records. It is a common strategy to make full use of video and voi
monitoring equipment to collect the entire process of electric power
marketing services and perform preprocessing and feature extractio
processes. Visual and temporal feature analysis demonstrates a ne
comprehensive approach to event detection and classification. Novel attemp
have also been made for databased anomaly detection and diagnosi
technology, and a highly applicable power service quality assessment syste
has been specifically designed and implemented. The conclusion points to t
far-reaching significance and significant application potential of this method ir
improving power service quality levels.
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PS4108
17:15-17:30

Quantitative Evaluation Method for Factors Affecting Electricity Fluctuations
Based on Causal Testing and Regression Models

Authors: Yi Yu, Lingli Long, Yongjin Zhu, Kunming Li, Xiaoyu Zheng and Y
Tao

Presenter: Yi Yu, Jiangsu Frontier Electric Technology Co., Ltd., China

Abstract: This paper analyzes the factors affecting electricity consumption an
automatically diagnosing the causes of electricity fluctuations. Based ¢
business requirements and data, by constructing characteristic indicators ¢
different dimensions, we analyze the effect of influencing factors on electricit
consumption, and the material library of electricity consumption fluctuation is
formed. Then Granger causality test method and multiple linear regressio
algorithm and other algorithms are used to gantify the influence degree of
influencing factors on electricity consumption, and to build an automatic
analysis model for the causes of electricity consumption fluctuations. Finally
based on the proportion of impact on electricity consumption, the contribution
rates of various factors to electricity fluctuations are evaluated, and th
primary causes of electricity fluctuation are analyzed.

PS4114
17:30-17:45

Comparative Analysis and Research on Carbon Emission of Substation Gast
place and Prefabricated Building Based on Carbon Emission Model
Authors: Xilong Chen, Shaoyuan Lin, Yangsen Li, Fengian Wu, Xian Gao, Jie
Presenter: Xilong Chen, Economic and Technology Research Institute St
Grid Fujian Electric Power Co., Ltd., China

Abstract: In order to help the ' carbon peak, carbon neutrality ' dual carbo
target, the power industry, as a major carboemitter, is actively promoting the
construction of a new power system. For substation projects, the constructio
of green zerocarbon substations is an important trend for future
development, and it is also the only way for the corresponding nationg
sustainable development strategy. It is of great scientific significance t
promote the modular construction of substation assembly by quantifying anc
comparing the carbon emissions of casn-place buildings and prefabricated
buildings in substations. Throughthe analysis of the carbon emission source
of castin-place buildings and prefabricated buildings in substations and thg
research of construction technology and transportation vehicles, the carbo
emission model of substation building stage is established. Based on {
model, two substation distribution equipment buildings with different
construction methods are selected and their carbon emissions in th
materialization stage are calculated. The calculation results show that in th
materialization stage, he prefabricated building can reduce carbon emission
by 99.33 kg per unit building area compared with the casin-place building.
This research result provides a theoretical basis for the promotion of gree
construction technology in substations.

PS4123
17:45-18:00

Research on Visualization Application of Power Data Based on Busine
Intelligence Technology

Authors: Yong Wen, Yu Zhongjie, Li Kunming and Zhang Fan

Presenter. Yong Wen, Jiangsu Frontier Electric Power Technology Co., L
China
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Abstract: With the promotion of the construction of new power systems anc
the widespread application of smart grids, a massive amount of power da
has been collected within the power system. However, due to stron
professional barriers, insufficient data connectivity, and lack of analysis an
visualization, there is a phenomenon of "data richness and informatio
scarcity". Based on this, this article relies on Business Intelligence (B
technology, uses electricity big data, and utilizes electricity datapalication
analysis tools to construct a seiService multi-dimensional electricity data
analysis visualization model, reducing the threshold for business personnel t
use BI tools for data analysis and mining, and effectively enhancing tl
practical application of data analysis results.

PS3055
18:00-18:15

Design and Application of Decisiormaking System for Electricity Purchasing
Agency Transaction of Grid Enterprises

Authors: Yulong Jin, Xijin Wu, Meng Guo and Yongxian Zhu
Presenter: Yulong Jin, NARI Technology Co., Ltd., China

Abstract: As a characteristic product of China's electric power market reforn
the electricity purchasing agent service of grid enterprises is still in the
elementary research stage on the whole and is challenged by complicat
transaction rules, high transaction frequency, difficult transaction decision
making, and other problems. Therefore, it urgently requires establishing
decisionr-making system for electricity purchasing agency transactions t
promote the intelligent decisionrmaking of electricity purchasing agent
services. This paper firstly summarizes a complete process of electrici
purchasing agent service of grid enterprises by reviewing the whole proces
from pre-transaction, in-transaction to posttransaction, secondly, it designs
an intelligent, practical, scientific, efficient, agile, and iterative decisiemaking
system for electricity purchasing agency transaction, establishes an over:
structure of six key functions (such as consumer management and electt
power and energy monitoring) feduring headquarters management -
provincial operations and internal-external data interaction, and finally, it
discusses key technologies for prediction of consumer power consumptio
preferential power sources matching and tariff prediction involved in the
system development process, introduces the outstanding results of the syste
applied in large-scale projects in China, and explores the direction of futur|
research.

PS1011
18:15-18:30

A Coordinated Charging Strategy for Users in Old Residential Communiti
Considering Price Incentive

Authors: Jiayang Tu, Hang Yu, Ziyun Shao, Linni Jian*

Presenter: Jiayang Tu, Southern University of Science and Technology, Chin

Abstract: Due to limited electrical capacity and insufficient parking spaces
electric vehicle (EV) charging in old residential communities (ORCs)

restricted, significantly affecting residents' quality of life and hindering urban
sustainability. Given economic and social factors, ORCs will likely pers
globally in the foreseeable future. To address these challenges, a dynar
pricing-based coordinated charging strategy for establishing shared DC fas
charging stations has been designed to guide users $electing initial charging
times. This strategy aims to reduce operators' electricity purchase costs ar
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users' charging expenses while improving the utilization of EV chargin
infrastructure. The approach is driven by human demand and integrate
behavioral surveys related to charging station locations and times. A ca
study based on a real ORC in Shenzhen, China, demonstrates that dyna
pricing effectively guides users to adjust their charging behavior, resulting i
peak shaving and load leveling on the demand curve.

PS2029
18:30:18:45

Time Varying Clustering and MultiUnit Dynamic Equivalent Modeling of Large
Capacity Battery Energy Storage Power Station

Authors: Zhang Weijun, Li Zhicheng, Song Shaoqun, Chen Jinyu, Yang Q
and Wang Yang

Presenter: Wang Yandgshanghai Jiao Tong University, China

Abstract: A multi-unit dynamic clustering and equivalent modeling approach
based on single unit timevarying parameters and dynamic parameters ig
proposed to address the problems of large number of units, high mod
dimensions, and large simulation computation for large capacity energ
storage power station. The modeling of the entire energy storage powe
station is divided into two stages: firstly, selecting parameters that can refleg
the time-varying characteristics and dynamic performance indicators othe
energy storage units as clustering indicators, and using the-tdeans clustering
algorithm to divide energy storage units with similar operating points and
dynamic characteristics into the same cluster. Then, the equivalent uni
obtained by normalizing the dynamic characteristic parameters of the units
within the cluster are fitted, obtaining the equivalent unit transfer function of
the cluster. In this way, the large capacity battery energy storage power statig
is equivalent to several large capacitequivalent units, reducing the model's|
dimensionality and enabling rapid simulation. At last, compare and analyze th
actual output of the units within the same cluster to verify the effectiveness @
the model.
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Travel in Chengdu

Giant Panda Breeding Research Base

ITA T £ #EiT1TCAI1 60 1100
reserve, 18km north of the city centre, is the easies
x AU O1 ¢l Ei fa@dus rasjddnts Outsidé
of a zoo. The enclosures here are large and we
maintained. Home to nearly 120 giant and 76 rec
pandas, the base focuses on getting these s
AOAAOOOAO O1 AOAAA8s - AC
11 OA DAOEI AG j xETE xEITE
winter, you may see tiny newborns in the nursery
Try to visit in the morning, when the pandas are

iTO0 AAOEOA8 &AAAET ¢ OAEAO bi AAA AOI OT A w8omA
too. They spend most of their afternons sleeping, particularly during the height of midsummer, wher
they sometimes disappear into their (airconditioned) living quarters

*Al OEa 3EOA - OO0AOI

In 2001 archaeologists made a historic discovery
ET #EiTCA1 60 xAOOAOT OC
major site containing ruins of the 3000year-old
Shu kingdom. This excellent, expansive museum
includes the excavation site and beautiful displays
of many of the uncovered objects, which were
created between 1200 and 600 BCLike the
AEOAT OAOEAOG ZEAOOEAO 1 0660
the 6000 or so relics include both functional and
decorative items, from pottery and tools to jade
artefacts, stone carvings anarnate gold masks. A
large number of elephant tusks were also unearthed herd AEA AOO wnp AOI I 8A
metro line 2 to Yinpintianxia.

Kuan & Zhai Alley
Being in the list of Chengdu Historical and Cultura
Protection Project,Kuan & Zhai Alley historical &cultural
district consists of Kuan LaneZhai Lane andjing Lane
which are in parallel arrays running from east to west
with a group of quadrangles. Itis one of the three major
historical &cultural conservation areas in Chengdu, it is
not only the last relic of the city pattern of"thousand-
year-old young city" and the onehundred-year original
architectural structure of old Chengdu, but also the only
existing copy in southern China from the langHutong)
culture and architectural style of northern China.
According to the planthe control areais 479mu (Imu=/15 he ctare), in which the kernel conservation
area covers 108muAt present, the ancient walls, aged bricks and old gates here are much stronger th
before after the reconstruction. Moreover, the combination of business and culture has become th
most leisurely, fashionable and unique courtyard consumption experiencing area.
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Travel in Chengdu

Dujiangyan Irrigation System

Before the Dujiangyan Irrigation System was built in
256 BC Before this Chengdu Plain always suffer
flood in rainy season anddrought in dry season The
Irrigation project resolved the problems of
irrigation, flood discharging and sands reduction
effectively, breeding Chengdu plain as the Land of
Abundance.

Dujiangyan lIrrigation Project is a great project with
much top fame in the world Firstly, it is the oldest
Irrigation Project in the world with a history of
2268 years. Secondly, it is the only existing
irrigation project without dam but can divert water
for irrigation automatically, it does not stop the water
but lead the water; it does not change the nature but obey the natur&hirdly it is an Irrigation Project
with the most scientific design and reasonable compositiarThe head part of Dujiangyan wasoirmed by
three main parts Yuzui Dividing DykeFeishayan Spillway, and Baopingkou Water Inlet. The perfe
combination of the three parts has continued the service of Duiianeyan Irrigation Proiect for thousanc
of years.

Yuzui Dividing Dyke lies in the middle of Minjiang Riverthe front part of which reaches down into the
river, looking like a fish's mouththus it is called "fish mouth”. It divides Minjiang River into two parts
the outer river and theinner river. The outer river is a natural river course, whose main function is tc
drain floods during rainy seasonsThe inner river was manmade It carries river water to Chengdu plair
for irrigation. When people dug the Inner River, he made it much deeper than Outer River. dry
season,60% of the water goes to Inner River to guarantee irrigation and 40% @uter River.However,
Outer River is much wider than Inner RiverIn rainy season, 60% of the water goes to Outer River an
40% to Inner River, preventing Chengdu Plain from the floodwith the same working principle as
Feishayan, the Yuzui Dividing Dyke can discharge 80%of sand into the outer river. Thus, only 20%
sand enters the inner river.

Folk Art

Shu Embroidery , also known as Sichuan Embroidery is the general name for embroideries in Sichu
Province, mainly in Chengdu and Mianyang CityShu Embroidery, together with Su Embroidery
(Jangsu) Xiang Embroidery (Hunan)and Yue Embroidery(Guangdong),make the Top 4Embroideries
in China

Sichuan Opera is a shining pearl in the treasure vault of traditional Chinese opera Finely performe
feat, such as people liftingjnvisible eye sticking face changingfire spitting and knife hiding, always
make audience lost in astonishment.

Tea Art - Chengdu people are fond of drinking teeStrangers are always stunnedht the numerous tea
houses in the cityGoing to a tea house is a shared hobby for Chengdu people, which explains why
houses are scattered in every corner of the city. With long history and great quantity tea houses serve
a symbol of leisure culture valued by the city.
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