
2025 5th International Conference
on Intelligent Power and Systems
(ICIPS 2025)

Xi'an, China
24-26 October 2025

Pages 1–496

IEEE Catalog Number: CFP25UE0-POD
ISBN: 979-8-3315-5412-5

1/2



Copyright © 2025, IEEE

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: CFP25UE0-POD

ISBN (Print-On-Demand): 979-8-3315-5412-5

ISBN (Online): 979-8-3315-5411-8

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



TABLE OF CONTENTS

Decomposition and Coordination-Based Parallel Power Flow Calculation for Large-Scale
Multi-Regional Interconnected Power System ............................................................................................................. 1

Xueshun Ye, Kaiyuan He, Ying Tang, Henglong He

Ultra-Short-Term Forecasting for Regional Distributed Photovoltaics Cluster Output Based on
Localized Meteorological Interpolation and Enhanced Spatio-Temporal Graph Convolutional Networks ................. 8

Tiancheng Qian, Zefan Chen, Yajie Tang, Jincheng Zhu, Yitao Hu, Diyang Gong

Development of an Intelligent Agent for Optimizing Alarm Deviation in Equipment Health Models
Based on Large Language Models .............................................................................................................................. 17

Wenchao Yang, Xiaohu Yang, Hebin Ren, Chen Qing, Tao Zhang, Na Yu

Real-Time Detection and Adaptive Damping Control of Near-Fundamental-Frequency Oscillations in
MMC-HVDC Integrated Renewable Energy Systems ............................................................................................... 27

Jieyi Xu, Fangqun Liao, Meng Li, Hang Liu, Xilin Yan, Xiaorong Xie

AC-DC Coupling Hierarchical Control of DC Microgrid Based on Converter Impedance Reshaping ..................... 33
Jinsong Li, Bo Yang, Qing Yang, Xiaoyu Li, Ze Song, Shuai Lu

Identification of Small-Disturbance Stability Boundaries for Inverter Clusters in High-Proportion
Photovoltaic Grids Using Probabilistic Graphical Models ......................................................................................... 38

Wei Ding, Chenglong Sun

Adaptive Second-Order Sliding Mode Control Strategy for Microgrids in Islanded Mode ....................................... 42
Yulong Wang, Huaihao Xu, Junshuo Chen, Changhao Zhao, Sheng'an Cheng

Mitigation Measures for Electromagnetic Interference in the Secondary Grounding Grid of Converter
Station Synchronous Compensator Buildings ............................................................................................................. 46

Wenqiang Zhao, Jun Zhou, Fengrun Wang, Tianqi Song, Zhitong Tian, Hailiang Lu

Black Start Coordinated Control of a Power-Sustaining Microgrid Based on NSGA-III Multi-Objective
Optimization ................................................................................................................................................................ 51

Chang Su, Jiayu Liu, Fei Sha, Yukai Liu, Wenshuai Zhang

Analysis of fgOTN Technology in the Application Prospect of Power System Services .......................................... 55
Lishuai He, Liang Cao, Xin Ye, Hejun Jing, Yang Zhu, Lu Jin, Hanlan Wang, Yanting Huo, Chengbo Huang

Research on Grid-Source Coordination Modeling and Simulation Methods Based on PSASP-ADPSS ................... 62
Benhong Wang, Bin Zhu, Jiang Guo, Yifeng Gu, Fangqing Zhang

Multi-Time-Scale Tracking and Sustained Response Capability Assessment for Virtual Power Plants ................... 70
Song Wang, Xubing Xiao, Jialin Mao, Pengfei Gao, Yunqiang Si

Probability Load Flow Calculation Considering Wind Speed Correlation Based on Improved Cumulant
Method ........................................................................................................................................................................ 76

Zhengyu Wang, Fang Chen, Yanyi Fu

Supply Capacity Enhancement Method for Distribution Networks Based on Mobile Energy Storage ..................... 82
Shanshan Wang, Jiazheng Sun, Hengyu Liu, Ziqi Wang, Gechen Bian, Zhi Zhang



Research on Low Carbon Economic Dispatch Strategies of Virtual Power Plants Considering Carbon
Balance ........................................................................................................................................................................ 86

Zenghui Xi, Tangyun Xu, Zhijian Qu, Yi Wu, Yuanhao Gao

Comprehensive Control Strategy for Enhancing LVRT Capability in VSG Systems ................................................ 92
Jianmao Ye, Shan Huang, Hongru Liu, Busong Zhang, Chuanliang Xiao

Optimized Scheduling of Integrated Energy Systems in Industrial Parks for Low-Carbon Economic
Operation ................................................................................................................................................................... 101

Sike Duan, Yuanchun Wang, Gang Wang, Chengjin Zhang

Inertia and Damping Cooperative Control Technology for DC Microgrids ............................................................. 108
Yuan Fu, Li Tao

Thermodynamic Performance Analysis of Combined Heat and Power System with Multi-Mode Heating ............ 112
Chao Wu, Mingliang Wang, Yongfeng Xue, Peng Xu, Mingyang Zou, Honggang Pan, Jingchao Sun

Centralized-Local Voltage Control Strategy for Low-Voltage PV Substations Considering Energy
Storage Integration .................................................................................................................................................... 119

Wenchao Ma, Qun Yu

Grid Stability Analysis Based on the CNN-Transformer Hybrid Architecture ........................................................ 124
Yantang Wang

Resonance Identification from Cross-Level Harmonic Data Correlation ................................................................. 128
Xiaoming Wang, Wenguang Zhao, Bin Xu, Hao Zheng, Min Gao, Menghan Liu

Efficient Uncertain State Assessment of Power Systems by Extended Basis-Adaptive Sparse
Polynomial Chaos Expansion ................................................................................................................................... 134

Qing Sun, Junzhou Wang, Sui Peng, Xingyu Lin, Junjie Tang, Wenyuan Li

Optimization Scheduling Scheme and Characteristic Analysis Considering Flexible Retrofits of
Combined Heat and Power Units .............................................................................................................................. 141

Yangyang Ge, Shubo Hu, Bing Xie, Xintong Ma, Pupu Chao, Weixing Li

Frequency-Optimal Control Strategy for Power Systems Considering the Frequency-Regulation
Characteristics of Combined Heat and Power Units ................................................................................................. 145

Shubo Hu, Xiaotong Zhang, Quan Qi, Cijian Xie, Pupu Chao, Weixing Li, Hongbo Xue

Optimization of Three-Stage Current Protection Relay Settings in 10 kV Distribution Networks .......................... 149
Md Imran Hossain, Longjie Li

Multi-Source Data Fusion-Based Synthesis and Correlation Analysis of Power Grid Equipment Events .............. 153
Ruohan Li, Zhenhong Sun, Yicen Liu, Xiaojiang Liu

Flexibility Retrofit Planning for Power-Heat Systems Considering Deep Peak Shaving and
Heat-Electricity Decoupling ..................................................................................................................................... 158

Jinfang Zhang, Fuqiang Zhang, Meng Wang, Mingxin Zhao, Xiong Wu, Yinan Hao

Research on Source-Load Interaction Regulation Strategy Based on Wind-Solar-Gas-Storage Hybrid
System ....................................................................................................................................................................... 165

Jinning Yong, Yang Li

Economic—Emission-Voltage Multi—Objective Dispatch for Microgrids via Archive-Guided PSO ................... 170
Ziyang Zhang, Hairong Zou



Research on Digital Twin-Driven Deep Reinforcement Learning for Automatic Voltage Control in
Power Systems .......................................................................................................................................................... 176

Maolin Han, Xudong Pang, Hao Xu, Wanzhou Cui

Research on the Optimization Strategy of Daily Market Bidding for Cogeneration Units Based on
Information Gap Decision Theory ............................................................................................................................ 182

Yiting Gao, Shaotang Cai

Addressing Carbon Trading Price Uncertainty in the Planning of Integrated Energy Systems ............................... 186
Xuli Wang, Tiancheng Shi, Zhiwei Li, Fan Zhou, Fei Jiao, Jun Xu

A Short-Circuit Calculation Method for Power Grid Considering Scott Traction Transformers in at
Traction Power Supply System ................................................................................................................................. 192

Mengqi Yu, Zengli Yang, Youhuai Wang, Jingyu Wang, Dongyuan Shi

Multi-Agent Park Collaborative Optimization Based on an Improved Particle Swarm Algorithm ......................... 199
Kehao Liu, Xiaojuan Lu

Research on Adaptive Distance Protection Based on Phasor Measurement Unit in Smart Grid
Environment .............................................................................................................................................................. 203

Yan Zhao, Jihao Sheng, Zhaoli Cui, Peizhi Wang, Shuwei Wang, Qingjun Liu

DC Microgrid Energy Autonomy Strategies Incorporating SOC Self-Recovery for Special-Purpose
Vehicles ..................................................................................................................................................................... 207

Wei Li, Yifan Bu

One-Dimensional Dynamic Simulation Method for Thermal Power Units Based on Online
Identification of Frequency Regulation Initial State ................................................................................................. 213

Dejun Shao, Jun Liu, Mengxuan Shi, Fei Xu, Lei Chen, Ling Hao, Feng Li, Mujie Zhang, Xiaojie Pan
Yajun Wu

Method for Assessing Peak-Shaving Potential of Residential Users for Load Aggregators .................................... 219
Xin Han, Yang Guo, Weili Zhong

Coordinated Scheduling and Power Optimization of Microgrid Clusters Based on Improved Particle
Swarm Optimization Algorithm ................................................................................................................................ 223

Churun Chen, Haonan Lv, Yunrui Zhang, Yanbo Li

Research on the Self-Regulation Method of Distributed Resources in Low Voltage Distribution Stations ............ 228
Youjia Tian, Zuoting Zhang, Rui Ding, Shuai Wang, Shuo Xu, Xinyu Wang

Impact of T-Connected Inverter-Interfaced Distributed Generators on Sequence Current ...................................... 233
Hechong Chen, Fan Yang, Mengyou Gao, Lei Xia

Reinforcement Learning-Integrated Ultra-High Voltage Transmission Path Optimization and Dynamic
Pricing Mechanism Design ....................................................................................................................................... 238

Xingqiang Wang, Mingyuan Wang, Yan Xie, Ying Zhu, Haowei Du

A Dynamic Leader-Distributionally Robust Optimal Operation Method for Wind, Solar, and Storage
Systems ..................................................................................................................................................................... 242

Rong Wu, Jiajun Zhang, Mingzhi Wang, Keyu Liang, Yajie Tang, Yang Yu

Impacts of Electricity Spot Market Pilot Operations in Southern China on Electricity Spot Price of
Guangdong ................................................................................................................................................................ 250

Shangde Li, Jianfeng Zhang, Zhaochen Wang, Huan Xu, Minghui Li



Model-Based Reinforcement Learning for Distributed Energy Trading in Data Center Microgrids ....................... 258
Qian Hao

Safe and Optimal Data Center Energy Dispatch with Deep Reinforcement Learning ............................................. 262
Jinming Shi, Hui Wang, Zhiyan Zhao, Chuyi Liu, Jin Li, Yang Bai

Robustness Analysis Method and Practice for Emergency Operating Procedures in Nuclear Power
Plants ......................................................................................................................................................................... 266

Kaihe Kong, Yuejun Wu, Jianwen Zhang, Taike Wang, Zhenying Wang, Yu Huang, Xiangming Zhang

Design of Microgrid Scheduling Strategy Based on Multi-Objective Genetic Optimization Algorithm
NSGA-III .................................................................................................................................................................. 272

Yiyan Liu, Jing Liu, Fangfang Liu

Research on IPSO Based on MPPT of Photovoltaic Power Optimizer .................................................................... 278
Qingxin Hong, Xiaohua Wu, Yunhong Zheng, Yiyuan Li

Research on Adjustable Air-Conditioning Load Forecasting Method Under the Influence of
Meteorological Factors ............................................................................................................................................. 284

Yonghai Xu, Hanbing Zhang, Jichao Ye, Hui Huang, Xiang Cheng, Xinwei Hu

Research on the Construction of an SVR Model for Power Load Forecasting Optimized by an Improved
IPSO Algorithm ........................................................................................................................................................ 290

Qiye Chen, Linze Chen

A Thermoelectric Coupling Optimization Model for Alkaline Hydrogen Production Systems Using
Deep Reinforcement Learning .................................................................................................................................. 294

Dongxu Zhou, Jingzhou Xu, Can Zhang, Pengchao Wei

Research on Safety Risk Early Warning Evaluation Method for High Proportion Distributed
Photovoltaic Grid-Connected Based on Game Theory ............................................................................................. 298

Bingqian Chen, Sudan Lai, Guilian Wu, Shiyuan Ni, Jinlin Liao

Active Support Grid Distributed Energy Storage Control Based on AP Clustering Algorithm and Width
Learning .................................................................................................................................................................... 305

Jie Lian, Jun Li, Zhaoxin Zhang, Biao Dong, Zhao Sun

Research on Bidding Strategies of Renewable Energy Plants Considering Green Electricity Trading and
Risk Constraints ........................................................................................................................................................ 309

Ziyun Zhou, Su Wang, Ran Lv, Li Lan, Su Chen, Lingling Wang, Chuanwen Jiang

Dual-Model Collaborative Net-Load Short-Term Forecasting for Next-Generation Power Systems ...................... 315
Jungang Wu, Shiling Zhang, Fan Ye, Ye Li

A System Dynamics-Based Coupled Model of Green Power and Green Certificate Trading Market
Under the New-Type Power System ......................................................................................................................... 320

Wenli Deng, Tao Liu, Yan Huang, Jianzhao Li, Hongpeng Qi, Shimin Li

A Novel Microelectromechanical System Energy Harvesting Device Based on Electric Field Coupling ............... 326
Junpeng Wang, Zhengwei Wu, Ke Zhou, Qingren Jin, Baihua Lu, Chunrong Peng

Transient Stability Analysis Method for Heterogeneous Renewable Energy Grid-Connected Systems
Based on Manifold Characteristics ........................................................................................................................... 330

Yu Kou, Shuguo Yao, Biyang Wang, Yuxin Gan, Li Li, Tong Wang



Short-Term Net Load Forecasting Based on Hybrid TCN-LSTM-Attention Model ............................................... 336
Chen Liang, Li Luo, Yaxin Li, Long Zhao, Na Lin, Ziwei Zhao, Junjie Tang

Research on Collaborative Dispatching of Photovoltaic and Electric Vehicles Based on V2G ............................... 343
Yun Xu, Yuying Shao, Xiaojian Liu, Lianlian Xu, Shuaishuai Ren, Jia Zong

Energy Management Strategy and Configuration Optimization for Fuel Cell Combined Heat and Power
System Considering Multi-Energy Flow Coupling Characteristics .......................................................................... 350

Yudong Zhu, Zhangli Liu, Qianhong Wu, Changhai Miao, Junchen Dong, Shuchang Li, Lei Chen

Research on Voltage Over-Limit Prediction of Photovoltaic Power Generation Based on Gated
Recurrent Unit ........................................................................................................................................................... 359

Yangyang Chen, Yisha Lin, Xiaoxian Li, Yanbin Liao, Canxiong Wu, Xin Wang

Short-Term Load Forecasting Based on QPSO-LSTM ............................................................................................ 365
Yanyan Zhu

Artificial Intelligence-Based Power Grid Load Forecasting ..................................................................................... 369
Tianqi Qiu

A Data-Driven Model Predictive Current Control for PMSG-Based Power System ............................................... 373
Baohai Ma, Wenjie Si, Zhen Zhang

Research on Time-Series Differentiated Coordinated Control of Multi-Wind Power Plants Based on
Energy Storage Frequency Regulation ..................................................................................................................... 378

Weitao Shen, Xiaojuan Lu

Short-Term Photovoltaic Power Generation Prediction Method Based on Spatiotemporal Gradient
Regression Activation Mapping ................................................................................................................................ 382

Yarong Hu, Shaoqing Ma, Yang Gao, Ruixin Cao, Feihu Hu, Haiyan Wang

The Research of Smart Grid Network Attack Detection Method Based on Bidirectional
Long-Short-Term Memory Networks ....................................................................................................................... 387

Qihua Yang

Fault Diagnosis Algorithm for Photovoltaic Array Based on Kernel Extreme Learning Machine .......................... 391
Zepeng Gao, Jiping Qiao, Ruixiao Wang, Kanghua Hao

Multi-Source Energy Harvesting via Integrated Dielectric Elastomer-Piezoelectric Structures .............................. 395
Chuwei Huang, Yaqian Zhao, Yuehuan Lin, Weixun Zhang

Research on Short-Term Wind Power Forecasting Based on MVMD-SSA-BiLSTM ............................................ 399
Letong Zhang

Short-Term Power Load Forecasting Based on the QPSO-AdaptiveLSTM ............................................................ 404
Tianyou Wang

Research on Quantitative Methods for Optimal Selection and Adjustment Potential of Residential Load
Resources .................................................................................................................................................................. 410

Limin Deng, Xiangxiang Liu, Jing Tian

Photovoltaic Power Generation Prediction Based on Similar Day Clustering and
EMD-WT-ISSA-LSTM Model ................................................................................................................................. 414

Ziqing Qiu, Chen Yan, Qiuyue Huang, Zhengui Yang, Guanpeng Fu



Research on the Explainability Evaluation of Large Power Models by Integrating Feature Importance
and Visualization Techniques ................................................................................................................................... 419

Xiangyu Zhao, Lingyu Liang, Shang Cao, Jingxing Yu, Ruiye Zhou

A DAPSO-BP Algorithm Based on Mixed Features for Non-Intrusive Load Identification Method ...................... 425
Jinghua Wang, Haochen Xiong, Weijie Zhu, Zheng Zhu, Chang Liu

Analysis of Key Technologies and Standards Demand for Water Electrolysis Hydrogen Production
Connected to Power Grid .......................................................................................................................................... 431

Wei Wang, Jun Pan, Binbin He, Jiahang Zhang, Xurui Huang, Dingrong Ou, Yanmei Yang

Simulation Analysis of Wide-Range Adjustable Reactor Based on Dual-Mode Winding Regulation .................... 436
Zhihao Xu, Tiejun Zeng

Grid-Following/Grid-Forming Switching Strategy Based on Operating Short-Circuit Ratio .................................. 440
Jie Lin, Wei Li

Energy Efficiency Assessment and Energy-Saving Potential Analysis Method for Residential Users
Based on NILM ......................................................................................................................................................... 445

Yi Guo, Yongfeng Huo, Yanqin Wang, Yifan Liu, Hongyin Chen, Zheng Wu, Manzheng Zhang

Hybrid Discrete Fourier Transformation Matrix for Probabilistic Optimal Power Flow Calculation ...................... 454
Dan Xu, Xiaotong Xu

Research on Short-Term Electricity Price Forecasting Based on CEEMDAN Decomposition ............................... 459
Zhifei Li, Wei Zhang, Lifeng Song, Jing Li, Houkai Qiu

Enhancing Robust Adaptive Filtering with Momentum Nesterov Acceleration Gradient ....................................... 463
Ruiqian Liao, Wenyan Guo, Xiaotong Liu, Guisheng Liao

Interpretable Generated Model for Latent Distribution Learning in Power Systems ............................................... 468
Qinfeng Ma, Yihua Zhu, Qingqing Zhang, Zhuohang Liang, Mingshun Liu, Su An, Jie Zhang, Qingxin Pu
Jiang Dai

A Multi-Energy Storage Bi-Level Planning Method for Off-Grid Renewable Energy-Ammonia
Production Systems Considering the Electrolyzers Dynamics ................................................................................. 473

Yan Cheng, Nan Wang, Shumin Sun, Yurui Zhang, Shibo Wang, Fei Xu, Lei Chen, Liqun Sun, Du Zhao
Ling Hao

Practical Method for Generating Direct Current Transmission Curves for Wind, Solar, and Storage New
Energy Bases ............................................................................................................................................................. 480

Shangjun Lu, Nan Tian, Baodi Ding, Lanfang Liu

Data-Driven Energy-Efficient Ventilation Control Strategy for Green Buildings ................................................... 486
Xin Wang, ChaoQun Hu, Fang Wang

A Training-Free Anomaly Detection Framework for Photovoltaic Panels Using DINO-Based Memory
Banks ......................................................................................................................................................................... 490

Chaonan Lin, Hongzhao Lv, Yimin Zhang, Yanjun Gong

A Reinforcement Learning Approach for Carbon Trading with Compliance Cycles: A Case Study for
Data Center Operator ................................................................................................................................................ 497

Xinyu Guo, Chuyi Liu, Jin Li, Xi Cheng, Yang Bai



A Comparative Study on Multiple Flexible Means of Infiltrating Charging Load into Urban Power Grid ............. 501
Dongxiao Gao, Jun Wang, Donghui Gao

Large-Scale Electric Vehicle Balanced Charging and Discharging Scheduling Algorithm with V2G
Model ........................................................................................................................................................................ 505

Jingzhe Wang

Capacity Optimization Configuration Analysis of Energy Storage System Under Different Application
Scenarios ................................................................................................................................................................... 509

Min Mou, Xinrong Yan, Yurong Xie, Shipeng Wang, Haizheng Zhang, Chengxin Luo

Detecting Broadband Oscillation Using Two-point Window-function Interpolation .............................................. 516
Meng Li, Fangqun Liao, Jieyi Xu, Xilin Yan, Yunfeng Huang, Xiaorong Xie

A CNN-LSTM-Based Online EIS Estimation for SOH Prediction of Lithium-Ion Batteries .................................. 522
Jidong Cheng, Yulong Guo, Xu Lei

Improved Sliding Mode Observer-Based Sensorless Control for Permanent Magnet Synchronous
Motors ....................................................................................................................................................................... 527

Xiaoyu Niu, Jianying Gong, Xiangan Ren, Huizhen Li

Research on Correction Methods for Ampacity of Overhead Conductors in High-Altitude Areas ......................... 532
Hui Li, Jia Li, Hanyue Zhang, Zhiwei Lin

Research on GIS Environmental Gas Replacement Scheme in High Altitude Areas ............................................... 537
Pei Zhi, Yuhang Zhao, Zhiwei Lin, Hanyue Zhang

Single Phase Split-Source Active Voltage Quality Regulator with Deep Compensation Capability ....................... 543
Yong Lu, Shuaikang Bai, Xianfeng Xu, Zhen Zhang

Rural Microgrids Research on a Quantitative Analysis Method for the Self-Balancing Capability of
Rural Microgrids ....................................................................................................................................................... 549

Huixuan Li, Xiaoliang Jiang, Chunzheng Tian, Xianyu Yue, Yihan Zhang, Fufeng Miao

Comparative Study Between Sensorless Vector Control of PMSM Base on SMO, ASMO and FSMO ................. 553
Yina Hu, Jianying Gong, Zhen Zhang, Xianfeng Xu

Lithium-ion Batteries SOH Estimation Based on BILSTM-GRU Model ................................................................ 560
Chunling Wu, Yapeng Zhu, Shuo Chen, Panzhi Liu, Haibing Wang, Jinhao Meng

Joint State Estimation of Lithium-Ion Battery Based on Light Gradient Boosting Machine ................................... 564
Busong Zhang, Henan Li, Lei Zhou, Wei Zhang, Lianxin Wang, Chuanliang Xiao

Modeling for Real-Time Simulation of UAV Electric Propulsion Systems ............................................................. 572
Tiantian He, Ruiqing Ma, Zhan Wang, Hao Bai, Zhen Yao

Optimal Peak-Shaving and Economic Analysis of Pumped Hydro Storage Under Photovoltaic Power
Fluctuation ................................................................................................................................................................ 578

Haibo Zhang, Xiaofeng Liu, Yuan Zhou, Haiyang Yu

A Transformer-Based Asynchronous Processing Network for Lithium-Ion Battery State of Health
Estimation ................................................................................................................................................................. 582

Wei Zhang, Jianmao Ye, Zhaoan Ruan, Haoran Ye, Wanhuan Wang



A High-Immunity PLL-Free VSG Pre-Synchronization Control Strategy Based on LADRC ................................ 589
Fei Gao, Yingmei Qin, Yunjing Luo, Jiarui Li

A Novel Structured $\beta-\text{Ga}_{2} \mathrm{O}_{3}$ Heterojunction Power Device with High
Breakdown Voltage and Thermal Analysis .............................................................................................................. 593

Pingjuan Niu, Bo Liang, Pingfan Ning, Xiongjie Li, Xianghu Tan, Fengwen Mu

Low-Carbon Collaborative Optimization and Charging—Discharging Scheduling of Connected
Autonomous Vehicles Based on Real-Time Carbon Flow Tracking ........................................................................ 598

Yingjin Zuo, Ke Su, Mario Di Nardo

Uncertainty Analysis of Scheduling Potential in Charging Stations Considering Stochasticity of Electric
Vehicle Charging Behavior ....................................................................................................................................... 602

Fan Zhang, Fuzhang Wu, Xiaoming Lin, Bin Qian, Jianlin Tang, Ting Yi

Metering Performance Monitoring for Charging Piles Based on Sliding Window Filtering ................................... 606
Hong Zheng, Yanmei Zhang, Di Zheng, Haiming Shao

A Multi-Field Coupled Energy Harvester for Simultaneous Stray Electromagnetic and Mechanical
Energy Collection ..................................................................................................................................................... 611

Zan Zhou, Zhenheng Xu, Yuehuan Lin, Yaqian Zhao

Deep Reinforcement Learning-Based Integrated Realtime Scheduling Strategy for Charging and
Switching Stations ..................................................................................................................................................... 615

Hao Song, Junxiang Yang, Junmeng Li, Zhichao Shi

State of Health Estimation for Sodium - Ion Batteries Via Incremental Capacity Analysis and Machine
Learning .................................................................................................................................................................... 620

Bin Xu, Jinzhong Li, Yuguang Xie

Study on Mild Failure of Prussian Blue Sodium-Ion Batteries Under Overcharging at Different Rates ................. 625
Jinzhong Li, Bin Xu, Yuguang Xie

Modeling of Electrochemical-Thermal Behavior of Sodium-Ion Batteries and Comparative Study on
Thermal Runaway Safety .......................................................................................................................................... 629

Jinzhong Li, Bin Xu, Yuguang Xie

Low Current Leakage Detection Based on Set Adjustment Kalman Filter .............................................................. 634
Xiangyu Gong, Wenfeng Song, Zhensong Guan, Yaqi Hu

Analysis of a Novel Low-Ripple DC/DC Converter Topology for Fuel Cell Vehicles ........................................... 640
Yinshun Qi, Linglong Gao, Guang Tong

Stability Analysis of a Hybrid Full-Bridge Soft-Start System Based on Virtual Damping ...................................... 645
Linglong Gao, Yinshun Qi, Guang Tong

Modular Cascaded Multilevel Topology and Control for High-Power Superconducting Magnetic
Energy Storage Converters ....................................................................................................................................... 650

Luqing Jiang, Zhifeng Zhang, Liming Cui, Shujun Mu, Xiaowen Xing, Qingquan Qiu

Intelligent Monitoring System for 110Kv Transformer Neutral Point Based on Vacuum Gap
Technology and Deep Learning ................................................................................................................................ 655

Fei Zhang, Chaoyang Xu, Shile Weng, Pingsheng Wang, Yinwei Fan, Miao Yan, Cheng Xu



An Efficiency Optimization Method for Dual Active Bridge Converter Based on Switch Loss Model .................. 660
Lidong Shi, Haozhe Jia, Baolei Dong, Xu Huang

Research on Four-State Joint Estimation Method for Lithium Battery Based on Electrothermal Coupling
Model ........................................................................................................................................................................ 665

Ke Li, Minmin Hua, Li Wang, Cong Zheng

Research on Optimizing Blockchain Consensus Mechanisms for Electric Vehicles Participating in
Carbon Markets ......................................................................................................................................................... 671

Yang Du, Simin Wu, Lingyu Guo, Zhongguang Yang, Shuze Du, Xinhua Zhang

Research on Fault Current Characteristics of Charging Electric Vehicles Under Symmetrical Short
Circuit in Power Grid ................................................................................................................................................ 676

Tewei Chen, Xinzhe Zhao, Dong Yin, Jinxin Ouyang, Min Wang, Jian Wang

Research on Precision Control Technology for Substation Cranes Combining Binocular Intelligent
Positioning and Real-Time Optimization Algorithms .............................................................................................. 680

Kai Zhu, Fangrong Liu, Yu Liu, Yao Li, Baogang Feng, Wei Wei

Fault Diagnosis of Induction Motor Stator Windings Using an Improved PSO Algorithm ..................................... 684
Yueshan Miao, Can Yin, Baozhu Du

A Dynamic Hysteresis Calibration for Tmr Sensors Using Simplified T(x) Model and Adaptive
Filtering ..................................................................................................................................................................... 689

Can Yin, Yueshan Miao, Baozhu Du

Oil-Immersed Transformer Diagnosis Based on On-Device Large Model with Multimodal Sensing and
Retrieval-Augmented Generation ............................................................................................................................. 694

Tianjiao Li, Yunchu Mei, Yikai Wu, Qishen Chen, Shiting Wang, Jianjun Wang

Quantitative Assessment and Rapid Diagnosis of Local Heat Intensity Based on the Temperature Rise
Increment Spectrum .................................................................................................................................................. 702

Fanghui Yin, Fei Liu, Siyu Nie, Shaowei Rao, Lei Su, Heli Ni, Haohao Qin, Guotao Feng

Blockchain-Enabled Task Offloading and Trajectory Optimization for UAV-Assisted Vehicular Edge
Computing ................................................................................................................................................................. 708

Yuan Liu, Hui Wang, Xiaodong Zhang, Pengfei Sun, Chunxia Zhou, Shengdong Yuan

PPO-Driven Collaborative UAV Swarm for Adaptive Power Infrastructure Inspection ......................................... 715
Yuhang Liu, Changlu Yu, Haichao Peng, Qi Xu, Benfa Zhang, Dongyang Xu

Fire Prevention Measures of Alternating Current and Direct Current Panels in Traction Substation ...................... 720
Tianyu Yin, Xingjun Tian, Xiaoteng Li

Investigation of Amorphous Carbon Films for the Suppression of Multipactor Discharge ..................................... 725
Xiaochuan Hu, Kun Chu, Zhaomin Jiang

Temperature Field Distribution Characteristics of 35kV Cable Considering Stranding Structure ........................... 729
Honggang Han, Shuang Gao, Lichao Zhang, Jiandong Lan, Liang Sun, Xinyu Liu, Pai Zhang, Jinjin Zhang

Improved Mask R-CNN for Spacer Detection in Transmission Line Images .......................................................... 733
Ting Zeng, Xiangmei Kong, Mingpeng Yuan, Zhe Wu, Zeyang Li

Powertrain Power Sources Size Design for Fuel Cell Unmanned Aerial Vehicles Used a Nested Scheme ............ 738
Yunchen Zhang, Jun Zhao, Yanmei Cao, Jun Li



Electric Vehicle Charging Demand Prediction Based on Traffic Flow Volume and Fuzzy Reasoning ................... 743
Yiyan Liu, Guoliang Li, Xing Liu, Yanbo Li

Low-Code Visual Flowchart Script Editing and Syntax Checking Based on Power System Graphical
Human-Computer Interaction Scripts ....................................................................................................................... 749

Yan Bian, Weirui Yue, Qing Zou, Le Liu, Hua Xu, Xiao Han

Design of an Intelligent Redundant Electrical Control System for Transformer Oil Pump Systems ....................... 755
Menglin An, Jingzhe Wang

Research on Risk Identification Methods for Power Grid Operations Based on Data Fusion and
Intelligent Analysis ................................................................................................................................................... 759

Zhifang Zhu, Mancheng Yi, Yueyao Wang, Yanxia Wei, Wenrui Wang

A Dual-Head Transformer Framework with Multi-Task Weighted Loss for Early Fault Prediction of
Wind Turbine ............................................................................................................................................................ 767

Sha Zhu, Zijuan Pang, Yifan Ge, Weitao Lin, Weiting Gan, Yibin Zhan, Tong Wang, Kun Chen

Security Analysis of Multimodal Fusion Authentication Technology in Remote Management of Power
Systems ..................................................................................................................................................................... 773

Xiaozhi Deng, Yaoxin Pan, Hao Wu

Construction of a Knowledge Graph for the Verification of Electrical Energy Metering Devices Based
on Neo4j .................................................................................................................................................................... 780

Wei Ren, Na Song, Zhe Li, Yao Zhang

Deep Learning-Based Model for Power Metering Data Prediction and Anomaly Detection ................................... 784
Enzhen Hou, Guopei Chen, Jingyu Ye, Anrui Huang

A U-ResNet Framework with Attention Weighting for Gearbox Fault Diagnosis in Strong Noise
Scenarios ................................................................................................................................................................... 791

Ningjing Liu, Xiaokang Li, Taotao Xu, Xiaofen Sun, Dandan Chen, Kun Xiang, Yibin Zhan, Weiting Gan

A Method for Identifying Missing Bolts in Distribution Network Grounding Grid Connectors Based on
the YOLOv5s Algorithm .......................................................................................................................................... 797

Ding Chen, Jianhuang Xie, Zhihui Luo, Yu Chen, Yang Cheng, Huilin Huang, Wenhao Xiao

Image Diagnosis of Transformer Local Overheating Faults Based on Infrared Thermal Imaging
Technology ................................................................................................................................................................ 801

Li Luo, Yongli Huang, Liyong Zheng, Huishan Wen

A Hybrid Deep Learning Model for Fault Diagnosis of Industrial Logistics Equipment ........................................ 805
Wenhua Fang, Xiaochuan Guo, Chaohan Li, Dongrui Han

Application of Gas Cloud Dispersion Detection and Video Data Preprocessing Methods in Transformer
Fault Diagnosis ......................................................................................................................................................... 811

Junju Lai, Wei Wang, Jiawen Lai, Wei Liu, Liang Fang

Research on Parameter Design and Efficiency Optimization of CLLLC Resonant Converters ............................... 817
Luyang Cai, Jinming Zhang, Zhengfeng Ming, Chaofan Du

Multi-Objective Optimization of Resonant Coils for Wireless Power Transmission Based on Dynamic
Lévy-BWO with Deep Neural Networks .................................................................................................................. 825

Shun Zhang, Yang Yang, Merlin Thibaut Mouadje Kuate, Yang Feng



Keypoint Detection of Power Transmission Towers Based on the RT-DETR Model ............................................. 830
Ting Zeng, Xiangmei Kong, Mingpeng Yuan, Zhe Wu, Xin Hu, Ruifeng Liu, Haoyu Chen

Design of an Underwater Wireless Power Transfer System Utilizing a Curved Coil .............................................. 834
Yun Zhang, GuangPeng Zhang, Yang Xue, Kun Li, HongYang Gao, Peng Wang

A Novel Multipatchformer-Based Fault Early Warning Model for Auxiliary Equipment of Thermal
Power Units ............................................................................................................................................................... 838

Xiaobo Liu, Liuming An, Xin Zou, Desheng Sha, Qing Zhang, Qian Li

Research on Substation Equipment Segmentation Based on the Integration of YOLO-V8 and LaMa
Algorithms ................................................................................................................................................................ 843

Duanjiao Li, Ying Zhang, Yun Chen, Wenxing Sun, Ming Jin, Yanke Zhang

Research on the Impact of Strong Radio Frequency Radiation on Smart Meters and Design of Online
Monitoring Circuits ................................................................................................................................................... 848

Penghe Zhang, Cong Wang, Zheng Wang, Chong Li, Yongwen Gong, Wencui Wu, Anmou Liao

A Single-Phase Power Supply System of Multi-Channel Parallel Time-Sharing Input DC Converter
Type .......................................................................................................................................................................... 855

Shengnan Qiu, Daolian Chen

Study of a Three-Phase T-Type Multilevel Inverter with SVPWM Control ............................................................ 861
Ye She, Daolian Chen

Parallel Time-Division Power Supply Single-Stage Multi-Input Grid-Connected Inverter ..................................... 865
Tonglei Zhang, Daolian Chen

Automatic Generation Method of Power Grid Single-Line Diagram Based on Deep Learning and Image
Processing ................................................................................................................................................................. 869

Liang Zhang, Shanshan Hu, Guohui Tian, Shuo Tong, Yue Yu

Research and Application of Intelligent Management of Power Grid Engineering Data Based on
Multimodal Large Model .......................................................................................................................................... 878

Jianguang Zhang, Di Liu, Yichen Lei, Xiangshang Wang, Shutao Dong, Peixiang Ren, Bo Hu

State Monitoring Method for Secondary Electrical Equipment in Thermal Power Plants Based on an
Improved Support Vector Machine Model ............................................................................................................... 884

Xin Li, Chengshuai Li

Symptom-Oriented Feature Selection for Transformer Fault Diagnosis Based on Dissolved Gas
Analysis ..................................................................................................................................................................... 889

Dianyang Li

Design of Relay Protection Simulation Training System for Remote Operation and Maintenance Based
on Digital Twin ......................................................................................................................................................... 893

Jiang Yu, Maoran Zheng, Zebing Shi, Yadong Shen

C2F-NSST-VP: An Advanced Image Fusion Algorithm for Multi-Resolution Transformer Bushing .................... 900
Zhenxing Ye, Shuchen Yang, Bixia Guo, Cunjin Wei, Zhenyi Xu, Jun Huang, Shumi Zhao

Multi Scale Feature Pyramid LSTM for Robust Temperature Prediction in HTS Cable ......................................... 908
Junfeng Yang, Zhonghang Li, Peng Yu, Zhenzi Wang, Feiyu Lu, Qihuan Dong, Bangzhu Wang



A Short-Circuit Protection Scheme Based on Drain-Source Voltage and Gate Current Monitoring ....................... 914
Chenyan Li, Su Meng, Guolin Deng, Haihong Qin

A Hybrid Convolutional Neural Network and Particle Swarm Optimization Framework for DFB Laser
Parameter Extraction ................................................................................................................................................. 919

Qing-an Ding, Ziyang Wang, Tongjun Zhang, Fangyuan Yang, Qing Liu, Yuhua Gao

Analysis and Countermeasures for the Failure of 750kV Main Transformer Closing ............................................. 924
Ruyue Mai, Yuan Zhang, Shan Li, Yadi Xie

Distribution of Direct Currents in Power Grids Caused by DC Grounding Electrodes Within Geological
Fault Zones ................................................................................................................................................................ 928

Chuanqi Wu, Yi Meng, Mian Xiao, Xiaotong Gou, Yingying Zhang, Zhuohong Pan

A Hybrid Wind Power Forecasting Model Integrating Successive Variational Mode Decomposition and
Sparrow Search Optimization with LSTM ............................................................................................................... 933

Yaxuan Lu

Research on 4G/5G Wireless Network Testing Methods and Practical Technologies for Adaptive
Differentiated Power Services .................................................................................................................................. 938

Wang Dai, Jun Lu, Tao Su, Dan Hu, Pengcheng Zhang, Min Zhu

High-Precision Temperature Compensation of Optical Voltage Sensors Via Wild Horse Optimization ................ 944
Bing Tian, Yaqian Zhao, Yuehuan Lin, Dalun Tan

Research on Fault Early Warning of Condensate Pumps in Thermal Power Plants Based on
LSTM-Attention Algorithm ...................................................................................................................................... 949

Liuming An, Xin Zou, Desheng Sha, Xiaobo Liu, Qing Zhang, Guomin Wu, Qian Li

Development and Application of Vacuum On-Load Tap Changer Digital Operation and Maintenance
System ....................................................................................................................................................................... 956

Jiayun Zhu, Sheng Hu, Hao Cao, He Liu, Yonghao Fang, Benping Ding

Research on Online Monitoring Method for Actual Action Timing of Vacuum On-load Tap Changer .................. 962
Jiayun Zhu, Sheng Hu, Hao Cao, Huiyuan Zhang, Yuqiu Lei, Benping Ding

Research on Energy Saving Optimization for Civil Aircraft Water Supply Pumping System Based on
Adaptive Particle Swarm Optimization Algorithm ................................................................................................... 968

Yan Ma

Graph Neural Network-Enhanced Multi-Agent Reinforcement Learning for Emergency Mesh Network
Topology Optimization ............................................................................................................................................. 972

Min Zeng, Chuanbin Jiang, Zhiqiang Xiang

Research and Application of Automatic Test Methods for Smart Terminals ........................................................... 977
Zhurong Wu, Jiatai Wu, Luping Ye

Knowledge Graph-Assisted Large Model for Scene Question Answering in Multi-Source Power
Systems ..................................................................................................................................................................... 982

Jianguang Du, Zhenyu Chen, Tianyou Zhu, Jiwei Li, Shiyu Yang




