1/2

2025 IEEE International
Symposium on the Application
of Artificial Intelligence in

Electrical Engineering
(AAIEE 2025)

Beijing, China
25-28 April 2025

Pages 1-459

’<:> I E E E IEEE Catalog Number: CFP256B3-POD
° ISBN: 979-8-3315-2182-0



Copyright © 2025 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP256B3-POD
ISBN (Print-On-Demand): 979-8-3315-2182-0
ISBN (Online): 979-8-3315-2181-3

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran(@proceedings.com
Web: www.proceedings.com

proceedings

com



2025 IEEE International Symposium on the Application of
Artificial Intelligence in Electrical Engineering

(AAIEE 2025)

Table of Contents

PIOEACE. ... oo e et XV

CONTEIENCE COIMMIMITTEE ..........eeeeeeeeeeeeeeeeeeeeeeeeee ettt meneeeeemnmnmne XVii

Digital Twin Modeling and Adaptive Collaborative Control Strategy in Modern Power System

Prediction of China's new energy vehicle ownership based on adaptive combination model............ccoovrierenenenrnncne. 1
Chao Han, Dan Xu, Lei Zhu, Yanbo Wang, Yihang Zhao

A Method for Expanding the Operating Range of Variable-structure Multiport CONVerters. ..........cvevvveveerieeceeeeeeneenneenn. 6
Mingxian Li, Lei Chen, Weiwei Xu, Yihui Sun, Chongyou Xu, Mengting Cheng, Tianyu Sun, Lin Ye

Research and Design on modulated Drive Circuit of Parallel SIC-MOSFET DeViICes .....c.ccocereeverieneninieieienenceens 11
Wang Wei, Fan Wenliang, Dong Yue, Zhang Quanzhu

Dynamic Incentive Strategies for Smart EV Charging Stations: A LLM-Driven User Digital Twin Approach............. 17
Yichen Sun, Chenggang Cui, Chuanlin Zhang, Chunyang Gong

Day-ahead Scheduling of AC/DC Hybrid Power Systems Considering the Optimization of LCC-HVDC System
Operations With Online POWET REVETSAL..........ccuieiiiiiiiiiiiiiiicie ettt ettt ettt saaeseaessaessaeseaessaesseessaensaens 22

Peizheng Xuan, Ke Wang, Baorong Zhou, Yuchen Yin, Lanfen Cheng, Xiangrui Su

Research on Synchronous Digital Twin Modeling for Operation and Maintenance of Underground Utility Tunnel Power
CADIES ..o h et e a e s ettt ae e h e bt e a et h ettt bttt 28

Yanhao Li, Xin Zhou, Zichong Zhang, Haoyu Wang, Yu Li, Siqi Fan

Research on the Generation Method of Highlight Programs for the New Power System Based on Strategic Alignment

Chao Gao, Changwei Wang, Shuhan Xiao

A Novel Acceleration Technique for Power System Production Simulation Based on an Improved K-Means Algorithm

Zixin Huang, Huawei Li, Pei Zhang, Long Zhao, Xiangfei Meng

Multi-objective Optimization of Power System Capacity Configuration Using NSGA-II Algorithm.............cceeueeenee. 46
Yuanyuan Feng, Xiaojiao Liang, Pengfei Li, Guoliang Zhu, Qiang Mou, Xingang Li, Hao Ding, Nana Meng

il



Signal Detection and Analysis in Digital Power System

Source-Load-Topo Joint Scenario Generation Based on Graph Variational Auto-Encoder ...........coccoevievieniienincennene 51

Ming Zhao, Jian Jiang, Hongliang Tang, Jiali Xing, Shuiyun Zhang, Peiquan Yeoh, Zheng Wang
Study on Joint Noise Reduction Method of Local Discharge Signal Based on SVD and Parameter Optimized VMD

........................................................................................................................................................................................ 57
Jingwang Sun, Yang Wang, Bo Zhang, Yan Du, Shengda Yu, Baoxuan Ye

Research on Power Inspection Image Defogging Method Based on Multilevel Feature Fusion Network..................... 63
Xinyi Liang, Chuyan Zhang

Oscillation Diagnosis in A SOEC System Based on Transfer Entropy AnalysSis..........cccveevieeiieeiieciieiieiiiieeie e 70

Zexin Zhao, Yingtian Chi, Jin Lin, Yonghua Song

Switching Frequency Characteristics and Optimization of Medium-Frequency MMC for Offshore Wind Farm
IO EIALION. 1.ttt ettt ettt ettt et et et e e e et eeeeeeeteesbeesseesseesseesseesseesteesbeeReeeRaeenbeenbeenseenseenbeenbeenneenbeesbeesbeenseennennnas 75

Feng Xu, Zhengxu Qian, Qi Lin, Chengyu Lu, Yi Lu, Gang Li, Wenyao Ye, Nan Zhang, Zheren Zhang

Stray Inductance Extraction of Multi-Chip Power Module Based on Finite Element Method ...........cccooveinininienenn 81
Yu Zhang, Jianbo Zhou, Wenbo Wu, Ting Zhan, Feng Xu, Yongqing Yu

Generator Control Model and Function Detection
Optimal Dispatch of Emergency Generators via Truck Transportation in Post-Disaster Distribution Networks........... 85
Shoubo Ji, Cong Zhang, Jiang Xiong

An improved Active Loop Control Strategy for Distributed Generation Systems in Virtual Synchronous Generator...92

Xing Li, Long Zhang, Kepaiyitulla Tursun, Guanchu Chen, Weihan Tang, Zhangyong Chen

Research on Charger Control System of DSP-based Locomotive Auxiliary Emergency Power Supply ......cccceeuvennee. 97
Yin Liang, Shi Menghan, Zhang Fuzhong, Deng Yonghong

Research on Measurement of Load Angle of Hydroelectric Generating Unit Based on Soft Sensing..........ccccceue..e. 103
Xiaoping Jiang, Chengdong Liang, Yueqiu Zheng, Jiayu Lei

Research on Marine Thrust Allocation Considering Fuel EffiCIency ........cccovirieoieiiiiiieiiieieeeeee e 110
ZHOU Yunhu, ZHANG Xiaolei, LI Yonghui, FENG Shaodong

Electrical Equipment Operating Status Monitoring and Preventive Maintenance

Health Effect of Ultra-High Voltage CONSIIUCTION ........ccvieiiiiiiiieie ettt ettt st seeesiaeseeeeeeeseeesenesane e 115
Liu Feng, Wang Feixing, Wang Wenzhuo, Fan Xiangzhi, Wang Guanlin, Zhao Linxue

Numerical Analysis of Electric Field for Insulation Defects in Three-Core Power Cables Based on COMSOL ........ 120
Shengda Yu, Fei Zeng, Baoxuan Ye

Missing Data Imputation in Power Transformer Monitoring Based on a Spatiotemporal Recurrent Neural Network

Zhangjian Wu, Jinwei Wu, Yuhao Mao

iv



State Detection Method for Strain Clamps Based on Infrared Temperature Rise under High Current Conditions...... 130
Kaipeng Ye, Suli Zhang, Xiangyun Fu, Xu Yang, Yang Huang, Hongwei Mei

Support Vector Regression-based Cable Temperature Prediction for Digital Twin Applications..........cccccceeveevennennne. 136
Xin Zhou, Yanhao Li, Zichong Zhang, Xijun Wang, Dongping Hu, Yazhi Tan

Power Equipment Status Monitoring, Fault Diagnosis and Maintenance Strategies

DTW Algorithm Application for Unsupervised Smart Metering system Failure Analysis and End User Consumption
THACKINE ..ottt et ettt ettt et e et e e et e e st e eateesteeaeeseteeaeeeetesaeeesteeseeeseeeeseesseeseeeeteeneeeseeeaeeenteeneeentenaeennne e 142

Pascal Dieu Seul ASSALA, Haoyong CHEN

Fault Diagnosis of Spring-Actuated Mechanism Based on Coil Current and Vibration Signal .............c..cceeveeneennennn. 148
Lei Liu, Fei Zhang, Xuefeng Han, Zhijie Ge, Libing Zhou, Zhaoguang Du

Intelligent Fault Analysis and Operational Warning of Converter Valve in Offshore Wind Farms............c..ccccevenneene. 153
Denghui Zhai, Yu Zhu, Wanjie Li, Qiang Yang

Intelligent Diagnosis of Rolling Bearing Faults in Wind Turbines Based on Deep Network Self-Learning................ 159
Yue-Wen Liu, Li-Ying Chen, Yong-Sheng Qi, Jun-Feng Zhu

A Method for Optimal Scheduling of Emergency Power Supply in Distribution Network Considering Line Failure Under
TYPROON DISASLET .....viiviiiietieti ettt ettt ettt ettt e et e et e et e eeteeteeeseeeseeseeesssesssesssesssesssessseesseessessseessesssesssesssesssessnessnees 165

Yongheng Zhou, Cong Zhang, Hongye Zeng, Xinyi Ma

Insulator Defect Detection Method Using Heterogeneous Dual-Stream Collaborative Network in Complex Scenes

Yao Xue, Chaoyi Dong, Ze Wei, Zuochang Ma, Zhiyuan Hao, Xiaoyan Chen

An Intelligent Fault Classification and Protection Method for Distribution Networks Integrating Temporal and Spatial
FRALUTES. ...ttt ettt s ae e s et e sttt et s 178

Ben Wu, Zhenyu Zhang, Jueying Wang, Yujie Sheng, Chang Chen, Yurun Lin, Minghui Zhang, Mei Zhang
Common Fault Causes and Modeling Methods for HVDC Transmission Lines............cceceveriririeneninieieieneeeennnn 185
Xueyou Zhang, Yinfeng Liao, Wei Ruan, Bin Wang, Huan Ma

Design of Flexible Arc Suppression System for Ground Fault in Distribution Network Based on Proportional Integral
COMEIOL ettt bttt ettt h bttt h e e bt b e st bt e bt e bt et b e eb e et e bt eb e eb et s bt bt bttt heeb e e e ne e 190

Liang Yufeng, Huang Zhihua, Liu Ying, Ding Yifan, Shen Zhu, Wang Xiaowei, Yue Yang

Short Circuit Fault Protection Assisted by Edge Computing for Grid Connected AC Microgrid with Automatic
TOPOIOZICAL AQAPIION. ....evietiiiiecii ettt ettt ettt et et e et e et e et e eaeesaeeeseesseessaesseesssesssessaessseessesssesssesssesssesssesssensnessnees 195

Sheng Gao, Yu-Long Shen, Qichao Zhang, Qiongbin Lin
Optimal Configuration and Elastic Management in Distribution Network and Distribution
System

A Multi-stage Resilience Enhancement Method for Distribution Systems Considering Reactive Power Control....... 201

Xi Chen, Jiancun Liu, Junzhi Ren, Pengfei Li, Xuesong Zhou



A Method of Interval Reactive Power Planning for Distribution Grid Considering the Uncertainty of Wind Power

Qi Liu, Cong Zhang, Fei Yang
Explainable Artificial Intelligence for Reactive Power Optimization of Distribution Networks ...........ccccceevveevennne. 214
Wenlong Liao, Benjamin Schdfer, Dalin Qin, Gonghao Zhang, Zhixian Wang, Zhe Yang, Dechang Yang

Distribution grid-road network cooperative repair optimization based on post-disaster damaged node aggregation

Qiaosen Wang, Xun Pei, Zheng Xu, Huan Qiu, Xiao Sun

The Research and Practice on Self-healing Application of Low-voltage Distribution Network Based on Cloud-Edge-End
(00 U110 2110 o OO OO OSSPSR UPTRUO 227

Yunfei Han, Yazhi Tan, Songtao Zeng, Dongping Hu, Haoyu Wang, Zihe Zhu

An Integrated Optimization Method of Scheduled Maintenance and Reconfiguration in Distribution Network......... 233
Jiang Xiong, Cong Zhang, Shoubo Ji

Application of Machine Learning in Smart Power System

A Deep Learning Sample Set Construction Method for Commutation Failure Suppression of LCC-HVDC.............. 239
Xueyou Zhang, Qing Yuan, Chengcheng He, Bin Wang, Tao Zhu, Xiaocai He

The Implementation of a Power Grid Fault Contingency Drill and Verification System Based on Deep Reinforcement
LLCAITIIIE ..ottt ettt ettt et e et e et e e et e eeee e et e esteseteeasesaeeseeesesessaesseesseeaeseeeseesseesseesseesaeneteenbeesaenneennaenrae e 244

Zhenyong Niu, Kaiyuan Dong, Renbo Wu, Zihan Zhong, Min Xie

Deep Learning Approach Based on Feature Extraction for Short-Term Electricity Price Prediction............c.ccoeeeeee. 250
Yucong Yu, Wenzhi Zhu, Shikang Cao

Review and Outlook on Deep Learning for High-Resolution Power Time Series Reconstruction ..........c.cccceeveeeeee. 256
Yihan Jiang, Xinyu Xiang, Xiurong Zhang

Enhancing DER Scheduling in Active Distribution Networks: A Symbolic Deep Reinforcement Learning Approach for

Improved Interpretability and Performance............coecuiiiiiiiiiiiieeie et 261
XiZhen Qiao, KangRui Qi, Xin Yi Peng, Xiao Liu, Yi Su

Voltage Control for Distribution Networks: A Deep Reinforcement Learning Approach Improved with Option-Critic and

Gated RECUITENT UNIE......eiuiiiiiiiiiieiteitet ettt ettt ettt h e eb et a e s a et e bt bt eae e e sbesaeeaeesnenaeeueeanen 268
Yukang Zhao, Peishuai Li, Shengchao Wu, Wenwen Guo, Weizhi Yuan, Jinjin Yan

Modeling and Analysis of LLC Resonant Converters under Strong Magnetic Fields: A Multi-Physics Approach with
IMACKING LLEAIMINE . ... eetieiieiieie ettt ettt ettt e et e et e et e e tteeaeeeseeseeessaessaesseesssesssessseesseessessseessesssesssesssesssensnessnens 274

Xingjian Zhao, Li Jiang, Ge Gao, Hong Lei
Optimizing Wind Turbine Reliability through a Machine Learning Predictive Maintenance Framework................... 281
Jack C. P. Cheng, Sergey Bronskiy, Chris K. C. Cheung

Frequency Constrained Coordinated Planning for Multi-type Inertia Resources with Deep Learning Assisted
LNE@ATIZATION ...ttt ettt ettt st eae et b e s bt eae e st h e bt e s et h e ea ettt h e eae e st eane 291

Bingzhang Liu, Zhi Zhang, Guangyin Li, Ming Zhou

vi



Optimization Scheduling Strategy for Integrated Energy Systems with Multi-Stack Fuel Cells Based on Deep
REINTOTCEMENT LEATIIING ... .eeiiieiiieeiieciie ettt ettt e et e et e et e ettt e sabeeesseeessaeassseessseesaseesnseeansneensseensseesnseeanseeansnes 298

Yu Wang, Zihan Qi, Qingfei Fan, Ganfei Wang

Load Forecasting and Intelligent Computing in Advanced Power Electronic System

A Short-Term Prediction Method for Power Loads Based on Dynamic Clustering and Time-Frequency Decomposition

...................................................................................................................................................................................... 304
Boyuan Ye, Ying Fan, Jiexin Ou

A Novel Algorithm for Load Prediction under Atypical Climate based on Multi-source Data Fusion ....................... 311
Rongjun Chen, Qun Liu, Jun Yuan, Zhizhao Fang, Xianxian Zeng, Jiayu Zhou

Short-Term Power Load Forecasting Based on Multi-Granularity Fusion Model ...........cccocveiivinininieieeeeeeneen 317
Wenzhi Zhu, Xinchong Zhang, Sha Li

A Calculating Method for Stochastic Characteristics of Value of Lost Load ..........ccccevviiiiiiiiiiiniiiieeeeeeee, 323

Mingze Zhang, Weidong Li, Haomin Li, Hanlin Yu
Load forecasting based on the BWO-RVMD method and the integrated Informer-BiGRU deep learning architecture

...................................................................................................................................................................................... 329
Yu Shi, Jingyu Li, Na Zhang, Ruyue Han

Assessment of Emerging Adjustable Resource Regulation Potential for Air Conditioning Loads..........ccccoverurenrnenne. 339
Haiping Zhou, Lixiang Fu, Yuxin Li

Coordinated Optimal Dispatching of Source and Load in Energy-Intensive Industrial Park.............cccccooeiviieiennnne. 346

Liang Qian, Shunfu Lin, Dongdong Li, Wei Wang

An Uncertainty-Based Aggregation Control Optimization Method for Adjustable Resources Incorporating Air
CONAIEIONING LLOAA ....c.eiiiiiieieeeie ettt s b e b e s bt e e bt e sbe e s bt e ebeesbee e bt e saeesseesbeesbeesbeenbeenseenns 351

Haiping Zhou, Lixiang Fu, Yuxin Li

New Battery Structure Design and Health Status Prediction

Lithium Plating Diagnosis of Lithium-ion Batteries Based on Clustering with Dual Impedance Models.................... 357
Runrun Dai, Ni Lin, Tek Tjing Lie, Zhongbao Wei

Battery Pack Temperature Distribution Prediction Using Physics-Informed Neural Network and Limited Sensors...362
Zihan Zou, Feifan Zhou, Tiedong Wang, Yijing Li, Zhengxiang Song, Kun Yang, Jinhao Meng

A method for estimating the OER of fuel cell vehicles based on self-impedance control...........c..coccocevveciencninincenn 367
Shoufei Xue, Zhenguo Chen, Xiaobing Wang, Weixiang Ding

Augmenting RC-GRU with ARIMA-Generated Trends: A Data-Efficient Framework for PEMFC Degradation
g U0 (01510 s OSSP 372

Yugian Hu, Zhongbao Wei, Hany M. Hasanien, Hongwen He

Single Cell and Array Operation of Electrolyzers in Grid-connected SCenarios ..........coceeceevvererereriereneneneenneneeneen 377

Kang Qian, Haiwei Sha, Yiyue Xu, Jiangshan Zhou, Dongsen Li, Yixing Ding, Zhonghan Cao

vii



Research on vehicle-to-grid interaction system considering battery health status and range anxiety ...........c.cceceeueene 384
HOU Congling, YANG Junhua, YAN Xinran, ZENG Jun

Fiber-Optic Enabling Data-Driven State Estimation for Intelligent Battery Management..............cccccvevvevieeniienieennnne 390
Guanglin Ding, Qian Li, Ni Lin, Zhongbao Wei

Energy Management of Electricity-Heat Coupling System with Battery Storage Considering Operational Characteristics

Shenghui Liu, Min Yang, Lihang Zhao, Jialiang Wu, Ziquan Zhang, Qiang Yang
Dual layer warning control method for energy storage batteries based on multidimensional parameters.................... 402

Mingyuan Gu, Ning Yan, Xiaolong Wang, Jun Yang, Chao Cai

New Power Supply System and Energy Storage Technology
Scheduling Method of Distributed Energy Storage Considering Flexibility and Economy of Rural Distribution Network

Kun Zheng, Zhiyuan Sun, Tong Xing, Dechang Yang
Multi-Stage Robust Scheduling for Microgrids with Energy Storage and Renewable Energy .........cccoocveveeiiecinine 416
Xin Zeng, Shugin Zhang, Haoyong Chen, Zipeng Liang, Haodong Zeng

Proximal Policy Optimization Reinforcement Learning-based Optimal Scheduling of Hybrid Energy Storage Systems in
IMHICTO@IIAS ..veevvieeieeete ettt ettt ettt e e et e et e et e e et e etteeteeeeseesseesseesseessesasesssesssesssessseesseesseesseesseessessseessesssesssessnesssessnensnees 421

Junlu Gao, Qiang Yang
Research on Optimal Control Strategy Model of Microgrid Energy Storage System ...........cccveevieviieciienieerieecieeieenene 427
Xiaoyu Wu, Yuchen Cao, Hengtian Wu, Lin Liu, Bibin Huang, Ning Zhang

Hybrid Game Theoretic Approach for Flexibility Service Provision in Community Energy Systems with Battery Energy

STOTAZE SYSTEIM ...entietietieti ettt ettt ettt ettt et et et e e st e eabeea st eabeea bt eabees bt ea bt ea bt en bt enbeenbeen bt enbeen bt enbee bt e bt enbeenbeenbeeseenns 433
Litao Guo, Chao Long, Biao Xu, Lin Jiang

Study on the Duration Configuration of Energy Storage under Extreme Weather Based on LightGBM...................... 439
Jian Yin, Yonghua Wang, Lanyi Wei, Xiwei Fu, Dandan Zhou, Zhaoyuan Wu

Long-term Optimal Dispatch of Wind-Solar-Thermal-Storage Hybrid Power Systems for High Penetration Renewable
ENErZy Grid INTEEIAtION ....eeitieiiiitietieie ettt ettt et ettt e et e s et e ebeesetesseesbeesaeeeatesaeeeseesatesneesnnesanesneesanenes 445

Zengyao Tian, Shaowu Liu, Puchun Ren, Jicheng Liu, Mingze Sun, Peng Wang

Research on Virtual Power Plant Technology for Agricultural Parks Based on Hydrogen Fuel Cells ...........c.c.......... 450
Xiaojiao Liang, Yuanyuan Feng, Pengfei Li, Guoliang Zhu, Qiang Mou, Wenyan Yu, Wen Zhang, Haibo Shen

Rural Charging Station Planning Method based on Multi-scale Graph Convolution and Bidirectional Long Short-term
IMEIMOTY INEEWOTK ...ttt ettt et e et e et e eaeeseaeseeesstesseesseeeseessaessseeseesssesssesssesssessnesssessnessnenes 454

Fan Zhang, Wentao Lu, Jiakai Chen, Chen Yang, Huasong Cao, Jie Bao
Smart Power Plant Construction and Power Trading

Day-Ahead Optimal Dispatch Model for Virtual Power Plants Incorporating Dynamic Time-of-Use Pricing and
BalanCIng ACCOUNLS ......oouiiiiiiieieieienit ettt ettt ettt ettt ettt s h et e e b sb e ae e st e bt bt eat et e sbeeaeest et saeeaeeanenesueeueeane 460

Manlan Guo, Jinyang Li, Shengjian Chen, Yuxiang Feng

viii



Analysis of flexible adjustment potential of flexible resources under virtual power plant..........c..coccoceviecencncnicncnn. 466
Junkun Lan, Lin He, Xin Liao, Lili Mo, Zhizhong Chen

Non-Cooperative Game-Theoretic Approach for Virtual Power Plants with Diverse Transaction Objectives in Demand
Response-Driven Local ENErgy MAarket .........c.cccuiiiiiiiiiiiiicieeie ettt sttt ettt et saeesreesaeesneenaeenseenns 475

Wenwen Guo, Peishuai Li, Weizhi Yuan, Yukang Zhao, Hanghui Zeng, Wanru Weng

Reliability assessment method of virtual power plant cluster considering uncertain factors ..........ccccceevveveevieeciennnnne 482

Linna Ni, Huidong Wang, Gang Sun, Wencheng Zhao, Xueyan He, Yingjun Wu

An Efficient Method for Approximating the Shapley Value for Cost Allocation in Ramping Ancillary Service......... 487
Xiaozhe Guo, Ming Zhou, Jiakun Wu, Huangru Zhu, Chunyi Chen, Yuyang Wang, Zhaoyuan Wu

A Hybrid Autoencoder-Transformer Model for Robust Day-Ahead Electricity Price Forecasting under Extreme
(070 1T T 15 e 1 OO OO OO RPTURO 493

Boyan Tang, Xuanhao Ren, Peng Xiao, Shunbo Lei, Xiaorong Sun, Jianghua Wu

Research on Decision-Making for Power Energy Efficiency New Product Development Schemes Based on
Multi-Objective Fuzzy Digital Intelligent MOdel...........coooiiiiiiiiiiiieee et 500

Hui Xu, Yisha Huan, Wei Yin, Yaolin Deng, Junchuan Huang

Power Generation, Operation and System Optimization Based on Renewable Energy

Partition Optimization of Integrated Electricity-Hydrogen Renewable Energy System Considering Data-driven DRO

Yuxin Luo, Kuan Zhang, Nian Liu

Frequency Constrained Scheduling in Renewable-Dominated Power Systems via Data-Driven Security Rule.......... 511
Chuyue Chen, Danyang Xu, Zhigang Wu

A Koopman Theory-Based Time Series Prediction Model for Renewable Energy Power..........ccccoccoveviiciencnincncnn. 516
Xiangwen Liu

Energy Scheduling for Integrated Electricity-Hydrogen Systems Considering Hybrid Water Electrolysis and Biomass
ELECIIOLYSIS .veeuvieiieeie ettt ettt ettt ettt et e bt e stt e e bt e s bt e sbeesbeesae e be e se e aeenseenseenseenseeeseesseeestenbeeseeeseenbeeseenseenseenseenne 521

Lu Han, Xiao Chen, Jiming Chen, Junyi Zhai

Power Flow Analysis Using a Graph Database and Graph Neural NetWorks ..........ccccovveviiiiiiniieniienienienieeeeeenn, 527
Wei Zhang, Zhen Dai, Xueqing Song, Muyan Wang, Xiaolong Jin, Xinglang Xie, Jian Han, Yi Liu

Wind Power Generation System and Power Generation Forecasting

A Short-Term Wind Power Prediction Method Based on Hyperparameter Optimization Using Snow Ablation Optimizer

...................................................................................................................................................................................... 533
Gean Cui, Xudong Li, Siyuan Wang, Ziyue Cheng, Tianyue Zheng, Hua Li, Yunjia Chang, Xinyu Chen

Wind turbine power generation prediction method based on correlation analysis .........cceeeeveerieeieniienienienieneeeeenn, 538
Wei Zhao, Ye Dong, Peng Xu, Haoyu Qi, Dongye Li

Wind Power Scenario Generation Based on Temporal Conditional Generative Adversarial Network ........................ 544

Tianjun Wang, Kai Wang, Jiangtao Guo, Jingfeng Xiao, Shu Cao, Songyan Lan, Zhewen Niu

ix



Coordinated Deloading and Frequency Regulation Control Method for the Wind Farm Based on Overspeed Priority

Xintong Ma, Zhihui Liu, Xiaotong Zhang, Pupu Chao, Yonglin Jin, Yuntong Pan, Ruihao Zhang

Ultra-short-term Offshore Wind Power ProbabilityInterval Prediction and Aggregation Toward FFT Method .......... 556
Wang Tianyu, Zhang Jiangfeng, Lu Min, Lei Lingyao, Deng Hui, Qi Xiao

Wind power prediction method based on multi-scale feature dimension reduction and multi-view iTransformer-...... 561
Zhaochen Luan, Xun Dou

Dynamic Simulation Model of Wind Power Generation System Driven by Mechanism-data Fusion......................... 565

Kaixuan Li, Jiale Zhang, Yue Xia

Safety Management and Risk Assessment in Smart Power System

Electric Power Grid Security Preventive Control Method Considering Fault Transmission Time of Natural Gas Network

Jiansong Zhang, Chengxin Zhang, Ke Chen, Chengsong Liu, Bin Che

Construction of Static Security Region based on Data-driven Surrogate Model of Power Flow Equations................ 576
Rui Ge, Yang Wang, Shixiong Qi, Xiangming Dong, Jiawei Hu, Yuan Zeng, Junzhi Ren

A Monte Carlo-Based Risk Assessment Method for Distribution Network Operation in Uncertain Environments .... 581

Shengchao Chen, Cong Zhang, Xinyi Ma, Hongye Zeng

Collaborative Optimization of Distribution Network Post-disaster Restoration under Typhoon Disasters.................. 588
Yi Cheng

Risk Assessment of First Commutation Failure Caused by Single-phase Harmonic Voltage ...........ccccoccveveeeiiiniennne 594
Xiangwen Liu

Research on Early Warning Indicator System for Balance Risks in New-Type Power Systems Under Regional Extreme
Heat Events **Paper Withdrawn per IEEE............cooiiiiiiiieee ettt s N/A

Haifeng Zheng, Qing Liu, Yu Zhang, Li Yao, Yichao Zou, Zhenda Hu

Computer Vision based Operational Condition Monitoring and Risk Detection of Offshore Wind Farm Converter Valve

Denghui Zhai, Yu Zhu, Weihua Xie, Qiang Yang

Enhancing Cybersecurity in DNP3-Based Smart Grids: An Adaptive Hybrid Artificial Immune System Approach for
ANOMALY DIBIECTION ...ttt ettt ettt ettt ettt e at e e et e sate s heesateshtesbeesheesbeesbeesetesetesatesaeesatesneesseesanesaeesnnenes 612

Muhammad Abuzar Sajjad, Hongyu Zhao

New Integrated Energy System and Power Generation Technology
Resilience Assessment of Integrated Energy System against Cold Wave DiSasters.........ccccevererierienenenieieeneeeene 618
Fuwen Yu, Fei Zhao, Li Liu, Yingying Zheng

Distributed Day-ahead and Intraday Rolling Trading among Multi-electro-Hydrogen Coupling Micro Energy Network
SYSERITIS ...ttt ettt ettt ettt e bt e bt e e h bt e sa bt e e bt e bt e e eh bt e ea bt e oAbt e e bt e e ea bt e ea bt e e bt e e bt e e ehb e e sabeesb et e bt e e nbtee s 624

Kang Qian, Yiyue Xu, Jiangshan Zhou, Dongsen Li, Qiang Xing, Zhangfan Wang



A Comprehensive Review on the Optimization Strategies of Integrated Energy Systems with Hydrogen Energy ..... 629
Shikun Zhang, Jungiang Wei, Yunhao Zhao, Chaodong Wang, Linzhi Cheng, Jin Wang

Privacy-Preserving Robust Optimization of User-Side Integrated Energy Management Based on Information Masking

...................................................................................................................................................................................... 637
Nianfeng Tian, Qinglai Guo, Hongbin Sun, Fan Zhang

PSO-TOPSIS-Based Comprehensive Evaluation Framework for CHP Integrated Energy Systems..........cccccceeenenne. 643
Qiang Huang, Jingyu Li, Na Zhang, Zixuan Zhang

Research on the Trend of Power System Cost Evolution for High Percentage of New Energy Accesses.................... 648
Xu Yan, Zhuxiu Wang, Xiaoping Kang

Smart Grid Stable Operation, System Reliability Analysis and Optimized Management

A Hybrid Model of GCN+GRU for False Data Injection Attack Detection in Smart Grid ...........cccoevverieniiecieecieennne 654
Mengna Sun, Huan Pan, Jiayi Jin, Hu Li

Distributed Optimal Scheduling for Prosumers in DN Based on P2P Trading Reputation Mechanism....................... 661
Kaipeng Chen, Yingjun Wu, Weijie Yao, Jing Chen, Juefei Wang, Xueyan He

SOM-Based Robust Scheduling of Power Grid after Scenario Boundary Reduction ............ccoccevvevienieiienienienenne. 667

Yihua Liu, Bifei Tan, Zhuolin Wu

Effectiveness Evaluation of Programs Governance for the Construction of Guangdong Power Grid's New-Type Power
SYSTEIM PILOT ZIOME.......eeiiviiitiietieitieeit ettt ettt ettt e bt et e e bt esseesseesbeesseesseenseasseesseenbeenseenseenseensaenseeseeseenseenseenseeseenses 673

Chao Gao, Changwei Wang, Yifan Lu

Evaluation of Sustainable Growth in Power Grid Assets Based on GRU Neural Networks ..........coccoevivierencncncnnn. 681
Zhengyuan Li, Bo Shao, Ying Gao, Qianrong Ye, Wangying Zhang, Qian Sun

Day-ahead Price Generation Approach for Diverse Participants with V2G Integration..........ccccceeeeveeeecveneneneneenn. 687
Haojing Wang, Yuxuan Zhou, Yu Zhang, Lichao Wang, Yaojie Sun, Yu Wang

Inter-Regional Multi-Temporal Scale Trading Optimization Model for Enhanced Renewable Energy Grid Integration and
UBIHIZATION 1.ttt b ettt e h e bt e s e bt e bt eb e e st e bt e bt eb e e st e e bt eb e eb e em b e eb e ebeebeenbeebeebeebeentenbeebeenean 692

Tong Xing, Fan Wang, Guoyang Wang, Yueping Wang

Reconfiguration of distribution and optimal placement of decentralized production poles in the RIN (Northern
Interconnected Networks) Cameroon: case of adaptive genetic algorithm ..........c.ccoociiiiiiiiiiniiic e 701

Assiene Mouodo Luc Vivien, Pascal Dieu Seul ASSALA, Nanfak Arnaud, Sosso Mayi Olivier Thierry, Tamba Jean
Gaston, Petros Axaopoulos

A Hierarchical Control Strategy for EVVES Participating in Regional Power Grid Scheduling............ccccceevveirnnnne 708
Jingwei Xue, Peng Zheng, Yi Lin, Taifeng Kang, Tian Lan

Research on High-precision Monitoring Technology for Short-circuit Capacity of Power Grid based on Switching
OPETALION ...ttt ettt ettt et et e st eab e eabeeas e enbeeaseea b e eabeembeeaseembeesseenbeenbeenseenseenseen st e bt enb e e bt enbeenbeenseenbeenbeenne 713

Yugang Li, Caike Xie, Long Yuan, Renven Du, Wei Xie, Shiyao Jiang, Nan Ning

NSGA-II and Grey Target Decision-making based Multi-objective Robust Scheduling for Microgrids..................... 721
Jiong Ding, Yi Wang, Yinan Bian, Geqing Qi, Gang Li, Miao Zhang, Jingzhao Luan, Tianlong Zhang

X1



Research on Energy Management and Optimal Dispatch Strategy of Island Microgrid Based on Gray Wolf Algorithm

...................................................................................................................................................................................... 727
Kongze He, Lingzhi Zhao

Photovoltaic Components and Power Generation System

Fault Diagnosis for Grid-Connected Photovoltaic Systems Based on Digital TWINS ........cccoeeveviieriiecieecieeieeieeie s 735

Juanjuan Qiao, Yongsheng Qi, Ligiang Liu, Yongting Li, Shengjie Shi

The Impact of Distributed Photovoltaic Integration on Voltage in Rural Distribution Networks and Solutions for Voltage
LIt VIOLAEIOMS ...ttt ettt bttt sttt es bbbt ettt sh e saeent et e nbe bt eseenesbeeaeenee 741

Xiaojiao Liang, Yuanyuan Feng, Pengfei Li, Guoliang Zhu, Qiang Mou, Kaigiang Xu, Yong Fu, Yang Liu

Regional Photovoltaic Plant Power Prediction Based on Improved Spatio-temporal Graph Convolutional Network

Teng Li, Che Liu, Jincheng Liu
A Novel Clustering Method for Extracting Representative Photovoltaic Scenarios with a Focus on Peak Moments . 752

Na Lu, Xiurong Zhang

Hybrid prediction method for PV power generation based on BINLSTM framework and similar day clustering ...... 757
Weizhi Yuan, Peishuai Li, Yukang Zhao, Wenwen Guo, Jinjin Yan, Hanghui Zeng

Multi-energy Integrated System and Optimized Dispatching

Zonotope Group Search Optimizer for Multi-Objective Stochastic Optimal Power Flow............cocooiriinineiiiiene 763
J. Y. Que, J. H. Zheng, Y. C. Liang, S. C. Yao

Data-driven Point Prediction of Water Inflow for Cascade Small Hydropower Reservoirs Considering Multi-dimensional
030} o 1o £ OO TSRO OPRTOPP 771

Xuhui Yue, Yulong Li, Zhengxiang Song, Jiaying Liu, Zi Zhou, Qiang Yang

Optimal Energy Management for Interconnected Data Centers Considering Demand Response........c..cccceceeevenuennnne. 778
Ziquan Zhang, Lingfang Yang, Changli Shi, Dongqiang Jia, Qiang Yang

Multivariate cooperative power flow control strategy based on multiport CONVErter..........covvrveeierierenierieieereeeeeee 784
Mengting Cheng, Lei Chen, Weiwei Xu, Yihui Sun, Chongyou Xu, Tianyu Sun, Mingxian Li, Lin Ye

Multiple Time-scale Medium and Long-term Optimal Scheduling of Cascade Small Hydropower Generation Stations

Xuhui Yue, Yulong Li, Qiwei Zhang, Jiaying Liu, Zi Zhou, Qiang Yang

Optimized Scheduling of Primary Frequency Regulation of Power Systems with Hydrogen Electrolysis Equipment

...................................................................................................................................................................................... 797
Lanfen Cheng, Ke Wang, Baorong Zhou, Peizheng Xuan, Xiangrui Su

Power Factor-driven Scheduling Strategies on Power-to-Hydrogen Systems with Two Typical Converters .............. 803
Bosen Yang, Jiarong Li, Jin Lin

Reactive Power Optimization Model for Port Shore Power Based on Mayfly Algorithm ............cccoooveviiiiinienennncne. 809

Xue Jingwei, Lin Yi, Wei Xin

Xil



Low-carbon Electricity Trading and Market Management Strategies
A Preliminary Study of Leakage in Cap-and-Trade Markets..........ccoooeiiiiiiiiiiieiieeeeeseeee e 814
Tian Fu, Anning Meng, Haibo Jiang, Zaibao Xiong

Impacts of AI Technology Applications on Urban Low-Carbon Energy Transition under the background of
Electricity-Carbon-Green Certificate Market COUPIING ........ccviviiiiiiiiiiicie e 820

Jun Li, Yihang Jin, Yutong Sun, Kun Jiang, Linlin Fan

Building Evaluation Model for Low-Carbon Transformation of Power Systems Based on Ecological Modernization

Wenting Wu, Linxue Zhao
Assessment of Electricity Service Capacity in Rural Areas of China under Low-carbon Transformation................... 836
Xiaowen Guo, Longzhi Lu, Jiawei Ma, Yanting Dong, Siyuan Chen

Collaborative Optimization Model for Multi-Park Integrated Energy System Based on Dynamic Carbon Trading
IMIECRAMIISIN ...ttt ettt ettt s h e bbbt s h e ebe st e bt e bt e bt e bt e bt e bt e bt e st e bt sheeb e et bbbt et bt bt enee 842

Yuanyuan Feng, Xiaojiao Liang, Pengfei Li, Yongqi Hu, Guoliang Zhu, Qiang Mou, Nan Dong, Sheng Han, Liantao

Jia

Study on the Economic Operation Strategy of Virtual Power Plants Considering Carbon Measurement.................... 847
Ran Lyu, Mingxing Guo, Li Lan, Su Wang, Yong Zhang, Ciwei Gao, Ruifeng Zhou

Decarbonization Pathway for Fujian’s Energy System Based on LEAP Model...........ccccooviiiiiiiiiniiiiiiiieeeee, 852
Xiaofan Lin, Yuxin Zhang, Lihan Chen, Jianfa Wu, Pengjia Shi

Low-carbon Economic Scheduling of Power System with Flexible Carbon Capture Based on Improved WCVaR....859
Jiangang Lu, Ruifeng Zhao, Qingyu Tu, Shiming Li, Yue Dai, Wenxin Guo, Fan Zhang

Locational Marginal Price Prediction in Electricity Markets Based on CNN-LSTM-Attention..........ccccecvevverereeneene. 867
Kai Ni, Junkai Li, Enhao Shi, Zhaoxuan Jiang, Wenliang Huang

Predicting electricity demand in China rural considering new-type industries’ multidimensional features................. 873

Mingli Yin, Lehong Zeng, Guan Zhao, Yongchao Liu, Jianbin Wang, Xiaowen Guo

Application of Artificial Intelligence in Power System

A Data-Centric Artificial Intelligence-Based Method for Enhancing Power System Resilience under Multimodal
MeteOTOlOZICAL COUPIIMEZ ...ovviiiiitiitieie ettt ettt ettt sttt e st e et e st e satesttesseesaeeeatesaeeeaeesseesanesatesnnesneesanenes 879

Yiwen Zhang, Tiance Zhang, Gengyin Li, Ming Zhou, Yaoyu Xu, Honglian Zhou

Al in Wind Energy Prediction and Optimization Techniques ReVIEW........c.cccooiriieiiiininiiiiiiiniiccicneceee 887
Xiaomeng He, Boyuan Ye, Chengyu Gu

Rule Verification Method for Power Operation Order Instructions based on Large Language Model ........................ 892
Haoyuan Cheng, Ming Wang, Yuanlong Liu, Naiyong Li, Chenxu Mao, Wenxin Wang, Enren Liu, Kai Wang

Research and Application of Multimodal LLMs DeepSeck in Power Enterprise Electronicization of Vouchers ........ 898
Lin Xiong, Jianfeng Zhang, Yingying Li, Xinjia Tian, Siyi Wang

xiii



A Convolutional Neural Network Based on Channel Cross Attention for Efficient Probabilistic energy Flow Calculation
in the Integrated Electrical and Natural Gas SYSTEIN .......cc.eeieiieriiiieieieie ettt eees 904

Yuqi Zhou, Mengnan Ma, Xianying Mu, Jiongcheng Wang

Research on the Application of Artificial Intelligence in Power Grid Dispatching..........ccccoevveviieviieciieciieiecieeeeeen, 910
Zheng Chen, Yifei Sun, Xinchen Zhao, Zaichi Wu, Tianying Yu, Guangzheng Xing, Licheng Sha

Artificial Intelligence-Driven Virtual Power Plant Resource Scheduling and Electricity Trading...........cccoeevveeieenenne 916
Luyang Zhang, Ling Lv, Zhiwei Zhao

Author Index

X1iv





