
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP25VS2-POD 

979-8-3315-4188-0 

2025 IEEE International 

Conference on Electrical Energy 

Conversion Systems and Control 

(IEECSC 2025) 

 

Chongqing, China 

23-25 May 2025 

Pages 1-506 

1/2 



 

 

 

 

 

 

 

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:   CFP25VS2-POD 

ISBN (Print-On-Demand):  979-8-3315-4188-0 

ISBN (Online):   979-8-3315-4187-3 

 

           

 

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 
 

 

 



 

iii 

2025 IEEE International Conference on Electrical 

Energy Conversion Systems and Control 

(IEECSC 2025) 
 

 

Table of Contents 

 

Preface ............................................................................................................................. xiv 

Conference Committee .................................................................................................... xv 

 

Chapter 1: Electric Motors and Drives 

Performance Evaluation and Analysis of Position Sensorless Control with Initial Speed Estimator for High response 

Flying-start........................................................................................................................................................................ 1 

Rongjiao Hao, Shinji Doki 

A Fault-Tolerant Control Strategy for FOC of Five-Phase PMSM Based on Zero-Sequence Current Suppression ........ 8 

Guangyu Qu, Zhenghan Li, Yingcan Liu, Jinyi Yu, Yaoyao Luo 

Optimal Approximation Order Analysis of The Phase-Error-Free Discrete-time Model for Induction Motor High Speed 

Drive ............................................................................................................................................................................... 13 

Zhifa Fang, Shinji Doki 

Loss Analysis of Switching Device Based on SHE-PWM in PMSM Vector Control .................................................... 18 

Jun Guo, Yaohui Gai 

Automated Metamodel-Based Framework for the Design Optimization of Externally Excited Synchronous Machines

 ........................................................................................................................................................................................ 24 

Abdullah Sharaf, Chengqian Zheng, Markus Henke 

Multi-Objective Optimization Design for a New Consequent-Pole Hybrid Excited Machine With Segmented Stator  

 ........................................................................................................................................................................................ 31 

Guangyu Qu, Jinyi Yu, Zhenghan Li, Yingcan Liu, Yaoyao Luo, Wei Liu 

Linear Interpolation Methods Both for Node and Branch Connections Applied on Moving Reluctance Network Model

 ........................................................................................................................................................................................ 36 

Man Zhang, Hongqin Xie, Chuang Hu 

Surrogate Model-Based Full Operating Condition Optimization Design for Permanent Magnet Synchronous Motors 

 ........................................................................................................................................................................................ 41 

Jinghaoran Du, Hui Li, Xuewei Xiang, Bin Yuan, Peng Jiang 

Electromagnetic Design and Optimization of an Outer-rotor Flux-switching Permanent Magnet Motor ...................... 48 

Fuqiang Wang, Baoquan Kou 

Research on Fault Modeling and Simulation of ROV Electric Propulsion System Based on Modelica ........................ 54 

Taotao Li, Zhuling Jiang, Rui Wang, Qi Yi, Yu Qian, Boqun Lin 



iv 

Speed Observation for a class of Port-Hamiltonian Systems ......................................................................................... 61 

Sheng Hao, Yuh Yamashita 

Model-based Assessment of Electromagnetic Interference Impact on Electric Motor Drive Systems........................... 68 

Yifei Zhong, Dapeng Gao, Pan Luo, Bingcheng Zhou 

Study on the Four-Quadrant Magnetic Field Modulation and Power Ratio between Permanent Magnet and Magnetic 

Field Modulation in a Tangential Concentrated Magnetic Hybrid Excitation Generator ............................................... 77 

Chaohui Zhao, Zhenghao Cao, Hangyu Gao 

Research on a Kind of Coolant Pump Working Condition Switching Control Technology ........................................... 86 

Gao Dapeng, He Liang, Luo Pan, Zhou Bingcheng, Zhong Yifei, Han Jianbo 

A Method for Predicting the Residual Availability of the Drive System of a Generator Set Considering Mutation 

Detection ......................................................................................................................................................................... 94 

Guojun Zhang, Yunsheng Wang, Chenchen Tian 

A Terminal Vibration Suppression strategy based on Single-Integral Multi-Damping Feedback Control for 

Permanent-Magnet Magnetic Drive System ................................................................................................................. 100 

Lu Zhufei, Feng Zhou, Luo Pan, Tang Qipeng 

Inductance Analysis of Surface-mounted Permanent Magnet Synchronous Machines Using Mesh-based Magnetic 

Equivalent Circuit (MEC)  ........................................................................................................................................... 106 

Yixiang Yuan, Han Zhao, Xiaochen Zhang, David Gerada, He Zhang, Wenting Chu, Yue Wang, Yannian Hui 

A Novel Low-Speed Rotor Position Estimation Algorithm for Permanent Magnet Synchronous Motors Based on a 

Simplified Fundamental PWM Excitation Method ...................................................................................................... 113 

Bin Tang, Qiang Gao, Yu Duan, Jiaxiang Zhang 

Prediction Method of Eddy Current Losses in Shield Sleeve Failure Based on Bagging Ensemble Learning ............ 120 

Keying Li, Nengqing Liu, Hui Li, Xuewei Xiang, Xin Zhang 

Multi-variable Structure Optimization for Cogging Torque and Torque Ripple Reduction in High-speed 

Permanent-magnet Motor with Dual-phase Magnetic Materials .................................................................................. 127 

Jiahui Wang, Jing Ou, Chenyi Yang, Yingzhen Liu, Dianguo Xu 

Reliability Analysis of Stator Shielding Sleeve Based on Hybrid Data-Mechanism Driven Approach ....................... 133 

Xin Zhang, Shuangfan Yang, Hui Li, Xuewei Xiang, Nengqing Liu 

Thermal Simulation of Air-cooled PMSM with Novel Winding Structure and Specialized Cooling Design for eVTOL 

Applications .................................................................................................................................................................. 139 

Zhe Huang, Yingzhen Liu, Jing Ou, Dianguo Xu 

Investigation on Dynamic Modeling of Hinge Wear in Motor-Direct-Drive High-Voltage Circuit Breakers .............. 145 

Bowen Zhang, Hui Li, Peng Jiang, Xuewei Xiang, Ran Yao 

Model predictive direct speed control of PMSM based on a novel MRAS position sensorless ................................... 154 

Zhe Song, Weihong Zhou, Xi Xiao 

Ultrasonic Guided Wave-Based 3D Localization and Failure Mode Recognition for Shield Can Cracks in Nuclear Main 

Pumps ........................................................................................................................................................................... 159 

Peng Yang, Hui Li, Ran Yao, Wei Lai, Xuewei Xiang, Zeyu Duan, Xin Zhang, Zhi Chen 

Research on Energy-efficiency of Amorphous Alloy Motor Based on ANSYS ........................................................... 165 

Huoda Hu, Chaohui Zhao 



v 

Analytical Calculation and Analysis of Electromagnetic Vibration-Excitation Sources for Near-Pole Slot Permanent 

Magnet Motors ............................................................................................................................................................. 171 

WenZhan Wang, XiaoHu Liu, ZhiFang Yuan, YuFan Gao, DaoJiRi Huang, DeHua Zhao 

Four-Vector-Optimized Model Predictive Current Control for Dual Three-Phase PMSM With Harmonic Closed-loop 

Control .......................................................................................................................................................................... 180 

Hao Zhou, Xuewei Xiang, Hui Li, Peng Jiang, Hao Zhang, Hongbo Song 

A Novel Error-Bounded Thermal Prediction Methodology in PM Machines via Hybrid CFD and Recurrent Neural 

Network ........................................................................................................................................................................ 188 

Kaiqi Yuan, Yu Wang, Hanju Ding, Yaojie Sun 

Position-Sensorless Offline Parameter Identification Method for Permanent Magnet Synchronous Motors Considering 

Inverter Nonlinearity .................................................................................................................................................... 196 

Sidong He, Xuewei Xiang, Hui Li, Liyuan Liang, Shuai Li, Peng Jiang 

Modulated Model Predictive Control for Current Source Inverter fed Permanent Magnet Synchronous Motor Drive 

System .......................................................................................................................................................................... 204 

Yanfei Cao, Guangxue Chen, Daoming Sun, Tingna Shi 

Error Correction Strategy for Phase Current Reconstruction in Permanent Magnet Synchronous Motors with Single 

DC-Link Current Sensing ............................................................................................................................................. 213 

Peng Jiang, Hui Li, Xuewei Xiang, Siyu Chen, Hongbo Song 

Chapter 2: Power System 

Research on Optimal Configuration of Island Energy System Based on Artificial Intelligence Technology ............... 222 

Shanshan Wang, Zhuwen Han, Ling Fang, Jie Ding, Yanjun Zhang, Zeliang Lin 

Attention-Enhanced MLP Model for Robust Fault Diagnosis in Photovoltaic Systems under Data Loss and Noise 

Interference ................................................................................................................................................................... 229 

Xingyuan Mei, Peng Wang, Qianlin Chang, Jia Ye 

Voltage Quality and Safety Optimization in high-reliable DC Microgrids with Droop Control .................................. 236 

Yujie Zhou, Hongxing Ye, Liang He, Pan Luo 

Electric Vehicle Charging Station Planning: An Overview .......................................................................................... 241 

Minghao Ma 

Analysis of Power Density for Phase Change Material Thermal Energy Storage Modules Based on Grid Flexibility 

 ...................................................................................................................................................................................... 247 

Chaomurilige, Geng Qiao, Xiaoqiang Zhang, Xiao Hu 

Research on Fault Prediction of Secondary Processing Circuit of Temperature Measuring Instrument in Nuclear Power 

Plant Based on GWO-LSTM ........................................................................................................................................ 253 

Deng Zhiguang, Chen Zhi, Li Zhengxi, He Liang, Zhu Biwei, Yu Zihao 

Cross-Domain AI-Enhanced Imaging for Power Systems Diagnostics Using Medical AI Techniques, Inspired by 

Stanford’s Mini-Fellowship Program ........................................................................................................................... 261 

Gurnoor Singh Dang, Majid Rodgar, Michael Snyder 

Configuration and Optimization Method for Multi-Group Electrolyzers with High Efficiency, Stability, and 

Cost-Effectiveness ........................................................................................................................................................ 268 

Ruihan Duan, Liwei Zhang, Te Li 



vi 

Recurrence Plot-based Channel Shift Network for Hydrogen Production Load Forecasting in Integrated Energy System

 ...................................................................................................................................................................................... 275 

Shibo Wang, Yan Cheng, Guangqi Zhou, Shumin Sun, Xiaoqi Zhang, Fengyun Bi, Yunhai Lv 

Optimization Research on Reactor Control System under Mode-C Operation Control Mode ..................................... 281 

Ying Zhang, Zhi Chen, Qing Chu, Jixiang Zhou 

Analysis and Calculation of AC Fault Characteristics of New Energy Transmission System Through DC ................ 287 

Yanxun Guo, Tantan Feng, Junjie Feng 

Research on Adaptive Heartbeat Mechanism for Nuclear Instrumentation and Control Communication Networks   

 ...................................................................................................................................................................................... 293 

Wang Lan, Chen Zhi, Cui Ao, Luo Wei, He Ziqing 

Research on Nuclear Reactor Accident Diagnosis Method Based on Cross-Layer Collaborative Temporal Convolutional 

Network ........................................................................................................................................................................ 298 

Mohan Liu, Jie Chen, Kai Xiao, Liang He, Ke Huang, Yiliang Li 

Optimal Dispatch of Power Grid Considering the Balance between Supply and Demand of Extreme Weather Source-load 

Flexibility ..................................................................................................................................................................... 305 

Bo Bao, Xuchen Tang, Yun Yang, Shuiping Zhang, Jian Xiong, Keteng Jiang 

Research on Automatic Inference and Decision-making of Reactor Main Pump Faults Diagnosis Based on CNN-LSTM 

and D-S Evidence Theory ............................................................................................................................................. 312 

Wang Kai, Chen Zhi, Zhao Xuecen, Jian Yifan, Min Yuan 

An Integrated Multi-Port Shore to Ship Charging System for Flexible Vessel Accommodation and Grid Interconnection

 ...................................................................................................................................................................................... 319 

Hang Wu, Hang Yu, Xujing Tang, Chengqing Yuan 

Optimal Allocation Method of Multi-Type Power Flow Regulation Devices Based on a Transmission Corridor Capability 

Evaluation Matrix ......................................................................................................................................................... 326 

Xingning Han, Weiyuan Wang, Zhiwei Wang, Wenjia Zhang, Boliang Liu, Feifei Zhao, Wanchun Qi 

A Data Load Spatio-temporal Scheduling Method Considering Thermal Inertia in Data Centres ............................... 332 

Junyao Gao, Jinfei Meng, Yuming Zhao, Xiandong Xu, Yuhan Liu, Yuze Zhao, Zhuo Chen 

Optimal Maintenance Scheduling of Transmission Systems with a Reinforcement Learning Approach ..................... 337 

Zhichen Cai, Zhenhuan Ding, Mingxing Zhu 

Day-ahead Economic Dispatch of Large Power Grid Considering Ramping Ability of Multi-type Power Sources and 

Callability of Reserve ................................................................................................................................................... 344 

Jun Wu, Mutao Huang, Xingbang Chen, Zewei Gong, Xianzhuo Liu, Jingshu Zhang 

Fault Current Calculation of MMC-HVDC System Considering Mechanical DC Circuit Breaker ............................. 352 

Jinfeng Wang, Yuanyuan Zeng, Junjie Feng, Xiaomei Yao, Yifei Wang, Yanxun Guo 

Research on Multi-Level Transmission Sections Stability Limits of Northwest China Power Grid Based on Low Voltage 

Impact Analysis ............................................................................................................................................................ 358 

Suning Li, Tiezhu Wang, Haotian Xu 

Electric Vehicle Charging Reliability Assessment Considering Failures of Power Systems and Power Electronics 

Components .................................................................................................................................................................. 365 

Jiaqing Kuang, Difei Tang, Han Wang, Junpeng Li, Xi Song, Kaijie Yang 



vii 

Research on Fault Reconfiguration Technology for Distribution Networks Considering Both Cost and Load Importance

 ...................................................................................................................................................................................... 371 

Yiyan Liu, Lingyue Jiao, Yong Lu, Xianfeng Xu, Mengen Li, Jiahao Wu 

A Power Coordination Control Strategy for Wind and Thermal Power Bundling Systems ......................................... 379 

Yanxun Guo, Tongxin Zhao, Xiaomei Yao, Yaoqiang Wang 

Thermal Field Simulation Of Influence Of Internal Heat Dissipation In Power Cabinet On Power Device Temperature

 ...................................................................................................................................................................................... 384 

Yuchi Chen, Ran Yao, Hui Li, Wei Lai, Wenqian Yuan, Yirun Ji, Qing Huai, Xi Yuan, Minxiang Yang 

Optimal Energy Management Strategy for Diesel-Methanol Dual-Fuel Powered All-Electric Ship ........................... 389 

Lin Sun, Fan Ma, Haishun Sun, You Wu, Runlong Xiao, Bin Li 

Day-ahead Wind Power Forecasting in Extreme Weather Based on Multi-source Numerical Weather Prediction Data 

Fusion ........................................................................................................................................................................... 394 

Minjing Yang, Tianrui Luan, Yun Yang, Yue Zhao, Xinyin Liu, Keteng Jiang 

Optimization of Wind Farm Flexibility Enhancement Strategies Considering Market Regulations ............................ 400 

Fujing Wang, Lin Guo, Xiaolei Wang, Yu Kong 

Instability Risk Assessment of Large Scale Photovoltaic Access to Railway Traction Power Supply System ............ 406 

Wenyu Wu, Qiujiang Liu, Mingli Wu, Teng Li, Mengkai Liu, Jingjing Ye 

Economic Scheduling of PEDF Hydrogen Ports Considering the Demand Response of Multiple Types of Ship Loads

 ...................................................................................................................................................................................... 413 

Hanran Wang, Yuxi Wang, Quan Sui, Chang Liu 

Adaptive Droop Control Based Cooperative Control Method for Energy Optimization of Hybrid HVDC systems with 

Renewable Energy ........................................................................................................................................................ 419 

Jinli Lv, Jiankang Zhang, Yuan Zhi, Kangping Wang, Pengjiang Ge 

Analysis of Overvoltage in Renewable Energy Integration Systems During Single-Phase ShortCircuit and Open-Phase 

Operation Faults ........................................................................................................................................................... 428 

Ziqian Yang, Wangqianyun Tang, Ye Zhang, Wei Liu 

Flexibility Assessment of Grid Controllable Resources Based on RBF Flow Calculation .......................................... 434 

Yixuan Chen, Xinggang Wang, Run Huang, Peng Sun, Hao Cao 

Interruption Phenomenon Analysis and Optimization Research on the Conventional HVDC Converter Valve in 

Asynchronous Interconnected Power System ............................................................................................................... 440 

Yukun Zhu, Fukun Peng, Shufei Li, Jiemin Yang, Chuantao Yao, Jianxiang Huang 

Research on Adjustable Resource Allocation Methods Based on SAC Algorithm ...................................................... 446 

Dajun Si, Yixuan Chen, Guangzeng You, Peng Sun, Ji Ren 

Power System Frequency Response Prediction with Spatial-Temporal Graph Convolutional Networks .................... 453 

Zhiting Zhou, Hui Li, Jie Zheng, Xuewei Xiang, Ran Yao, Hongtao Tan 

Coordinated Optimization of Topology Reconfiguration and Distributed Resource Scheduling for Overload Mitigation in 

Distribution Systems ..................................................................................................................................................... 460 

Hao Hu, Siqi Qian, Mingqi Lou, Tianyi Chen, Ziming Li, Yujian Ye 



viii 

Promotion Strategy and Assessment Method of Power System Resilience Based on Proximal Policy Optimization 

Algorithm ..................................................................................................................................................................... 468 

Yixuan Chen, Guangzeng You, Xinggang Wang, Chen Wu, Minyu Zhong 

Wind Energy Resource Assessment Technology for Multi-Type Complex Terrains Based on CNN ........................... 473 

Zhen Pan, Min Li, Lijuan Huang 

Optimizing Hybrid AC/DC Microgrid Configurations for Campus Office Buildings Considering DC Load 

Characteristics and specific DC load types ................................................................................................................... 478 

Yi Zhang, Zhiqiang Wang, Chuangao Li, Jili Zhang 

Assessment of Adjustable Potential for Residential Air-conditioning Load Clusters Based on Physics-Data 

Hybrid-Driven Approach .............................................................................................................................................. 485 

Mingya Sheng, Xuewei Li, Hailang Zhou, Zhu Li, Huicai Wang 

Assessment Method for Wind Power Acceptance Capacity in Rural Power Grids Based on Improved Non-Parametric 

Estimation ..................................................................................................................................................................... 491 

Zhen Pan, Huiling Qin, Lijuan Huang 

Short-Term Residential Load Forecasting Method Based on Combined Deep Learning Model ................................. 496 

Hailang Zhou, Xuewei Li, Mingya Sheng, Run Zhang 

An Optimization Method for Multi-Factor Wind Farm Siting Based on the Adaptive GA-PSO Algorithm ................ 503 

Zhen Pan, Yi Song, Hong Hu 

Preventive Control Model Considering Static Safety Constraints for Interconnected Power Grid .............................. 507 

Xiuqiong Hu, Jingxuan Liu 

Chapter 3: Power Electronics 

A Compound Control Strategy for Quasi-Z-source T-type Three-level Inverter Based on Sliding Mode Control ...... 512 

Jiande Yan, Yunwen Cao, Hui Hu 

Modeling and Control of Modular Multilevel Converters’ Current Dynamics via Modified Nodal Analysis and Linear 

Quadratic Regulator ...................................................................................................................................................... 522 

Chuantong Hao, Hui Ma, Jianhua Lei, Geng Qin,  Zhihua Guo 

MMC Loss Reduction Control Strategy Considering Capacitor Voltage Ripple Suppression ..................................... 528 

Yonghui Song, Hong Cao, Shuyang Wang, Jiaqi Liu, Feiyang Dai, Dan Li 

Reinforcement Learning-Based Low-Level Control Strategy for Modular Multilevel Converters .............................. 537 

Geng Qin, Hui Ma, Zhihua Guo, Jianhua Lei, Chuantong Hao 

Research on DSP Control System of three Phase Staggered Multiple Bidirectional DC/DC Chopper ........................ 543 

Changchun He, Hu Li, Zitao Jin, Quanzhu Zhang 

Model Predictive Control with Hybrid Variable Frequency and phase-shift Modulation Accounting for Implementation 

Constraints .................................................................................................................................................................... 550 

Wei Jiang, Peng Liao, Likai Zheng, Quanxue Guan, Yun Mou, Xiaojun Tan 

Energy-Power-Current Coordinated Control Strategy of Integrated System Comprising MMC and 

Submodule-Configured-Distributed Energy Storage .................................................................................................... 556 

Chuantong Hao, Hui Ma, Jianhua Lei, Geng Qin, Zhihua Guo 



 

ix 

Study on Open-circuit Fault Diagnosis of Three-level Inverter Based on AO-DKELM .............................................. 562 

Wang Bingyuan, Fu Xianlei, Ma Zhipeng 

Modeling and Simulation of Fuzzy Logic and PID-Controlled Bidirectional DC-DC Converters for G2V/V2V Electric 

Vehicle Charging Systems Using MATLAB/Simulink ................................................................................................. 570 

Tesfalem Marmacha Malto 

Research on Integrated System of PMSM Drive and Battery Heating ......................................................................... 575 

Songyi Wang, Xinjian Wang, Chenzhi Liu, Yuhang Zhou 

Research on Conducted EMI Modeling and Simulation for Automotive DC-DC Converters ..................................... 582 

 

H∞ Control method of LLC resonant converter based on loop shaping ...................................................................... 588 

Yanwei Ding, Lei Ma, Zheyang Huang, Yongyi Liao 

Sine-Cosine Algorithm Based Second Harmonic Current Suppression Applied for Single-phase Converter of Hybrid 

System .......................................................................................................................................................................... 596 

Erxuan Zhang, Chengrui Li, Binxing Li, Gaolin Wang, Dianguo Xu 

Improved Control Strategy for Inverter Side Current Feedback of LCL Grid-connected Inverter under Weak Grid   

 ...................................................................................................................................................................................... 602 

Kewen Li, Xinhao Lin, Xiaoyong Yu, Lvzerui Yuan, Shifeng Ou, Shuyin Duan 

Research and Design on the CAN Bus Optical Fiber Communication Converter for Strong Electromagnetic Interference 

and High Efficiency ...................................................................................................................................................... 609 

Zhang Yunfei, Dong Yue 

Topology Construction based on Graph Theory for SOC Balancing in Dynamic Reconfigurable Battery System ..... 615 

Fang Qi, Yanglin Zhou, Yuran Zhang, Xiangqiang Shen, Ence Hou, Song Ci 

A Non-PLL Pre-synchronization Method for VSG-Based Inverter Considering the Effects of Grid Voltage Imbalance and 

Harmonics ..................................................................................................................................................................... 623 

Yong Lu, Wu Lei, Zhen Zhang, Xianfeng Xu, Shen'ao Xia, Yuyao Gao 

A Novel Method for SOC Estimation of Dynamic Reconfigurable Battery Networks ................................................ 631 

Ence Hou, Yanglin Zhou, Chuang Liu, Qiang Qi, Song Ci 

Multi-Scenario Analysis of Hopf Oscillator-Controlled Inverter in Islanded Systems Based on Optimal Numerical 

Integration Methods ...................................................................................................................................................... 637 

Yuxiang Liu, Hua Ye, Wenxin Zhang, Ang Li, Lizheng Yu, Tianchang Liu 

Research on Loss Optimization Method of Power Signal Dual Modulation in ZVT-BUCK Converters .................... 642 

Minxia Tan, Tianqu Hao, Ikromjon Usmanovich Rakhmanov, Hui Wang, Chuan Yan, Xijun Liu, Zheng Dong, 

Hongzheng Liu 

Hardware Design and Testing of Compact Power Submodule with 3.3 kV SiC Devices ............................................ 647 

Yansheng Zou, Kai Xiao, Haibo Tang, Zihong Xie, Zixi Chen, Runming Zheng, Hong Lei, Jianyyu Pan 

Soft-Start Strategy for LLC Resonant Converters Based on Dual-Pulse Modulation .................................................. 652 

Mingzhi Su, Ying Feng 

Quasi-Single-Stage AC-DC Converter Based on Triple-Active-Bridge Structure with Low-iTHD ............................ 658 

Tianming Bai, Zheng Dong, Tianqu Hao, Shouyuan Wu, Tianlong Liu, Hongzheng Liu 

Chao He, Xinglin Liao, Jin Jia, Heming Zhao, Yun Long, Yu Zhan



 

x 

Analysis and Control of Transient Stability for Phase Angle Jump in Grid-Forming Devices .................................... 663 

Ling Fang, Jie Ding, Shanshan Wang, Zhuwen Han, Changquan Pei, Zeliang Lin 

Predictive Control for Interleaved Totem-pole Bridgeless PFC Converter Operating in Both Continuous and 

Discontinuous Conduction Mode ................................................................................................................................. 669 

Yang Li, Yihui Xia, Feng Liu 

Engineering Application of MOSFET Negative Voltage Drive Circuit Design in Bridge Circuit................................ 675 

Zhuwen Han, Shanshan Wang, Jie Ding, Ling Fang, Changquan Pei 

Improved Model Predictive Control for Dual Active Bridge Converters with Variable Frequency phase-shift Modulation

 ...................................................................................................................................................................................... 680 

Quanxue Guan, Peng Liao, Luigi Rubino, Wei Jiang, Likai Zheng, Xiaodong Li 

Stability Analysis of Grid-Connected Doubly Fed Wind Power Generation Systems under Fault Conditions ............ 686 

Yangbo Chen, Shoubao Liu, Wentao Zhang, Shujia Zeng 

BP Neural Network-Enhanced Active Disturbance Rejection Control for Inertial Synchronous Control of Permanent 

Magnet Synchronous Wind Turbines ............................................................................................................................ 695 

Hao Zhang, Hui Li, Qihong Wu, Hao Zhou, Zhen Zhang, Hongtao Tan 

Frequency Response Strategy for Grid-Forming Wind Turbine Systems Considering DC Side Dynamics ................ 702 

Bozhe Wu, Lei Liu, Jiaqi Wang, Haoyu Jiao 

Chaotic Characteristics Analysis of Doubly-Fed Wind Power Systems Based on Lyapunov Exponents .................... 708 

Na Cao, Zhongzhi Song 

A Simple Power Transistor Voltage Drop Identification Technique for Motor Drives ................................................. 714 

Yang Dai, Qiang Gao 

State Estimation and Life Prediction of IGBT Devices Based on Particle Filtering Algorithm ................................... 719 

Xuehai Li, Ran Yao, Siyu Chen, Wei Lai, Fusheng Wang, Zeyu Duan, Wenqian Yuan, Yirun Ji 

Grid-Forming Control Strategy for the Emergency Power Supply Mode of the "Grid-Source-Storage-Train" 

Collaborative Power Supply System Based on Virtual Synchronous Generator .......................................................... 726 

Lu He, Qiujiang Liu, Mingli Wu, Teng Li, Mengkai Liu, Jingjing Ye 

Simulation Method and Analysis of Spring Failure in Press-Pack IGBT Devices Based on Electro-Thermal 

Co-Simulation ............................................................................................................................................................... 734 

Yuqi Wang, Ran Yao, Wei Lai, Hui Li, Wenqian Yuan, Yirun Ji, Minxiang Yang, Qing Huai, Xi Yuan 

An Optimization of Desaturation Short-circuit Protection for SiC MOSFET Module ................................................. 740 

 

Condition Monitoring Method for the Multi-chip IGBT Module Based on the Radiator Temperature ....................... 746 

Jun Zhang, Zhihuan Wang, Haiyan Sun 

Phase Change Material Integrated with Power Module Substrate for Junction Temperature Suppression .................. 752 

Zheyan Zhu, Xingjian Shi, Jingyang Hu, Haoze Luo, Xin Xiang, Wuhua Li, Xiangning He 

Degradation Characterization of Safe Operating Area of IGBT Devices Considering Aging Affects ......................... 758 

Huachen Hou, Ran Yao, Hui Li, Wei Lai, Yinghong Hu 

 

 

Qi Zhang, Xinglin Liao, Yang Li, Chao He, Chenyu Cao, Luwei Wang



 

xi 

Thermal Analysis of Gallium Oxide Devices under Various Package Structures ......................................................... 764 

Renkuan Liu, Xiaorong Luo, Jie Wei, Gaoqiang Deng, Yuxi Wei, Hui Li, Wei Lai, Ran Yao, Zeyu Duan, Xiao Wang, 

Xianping Chen 

Aging Test Method and Analysis of Press-pack IGBT Devices Based on the Equivalent of VSC Operation Conditions

 ...................................................................................................................................................................................... 770 

Yan Xiong, Yuebin Zhou, Zhiyong Yuan, Kai Ma, Ying Li, Lingqi Tan, Yunjie Wu, Wei Lai, Hui Li 

Research on Accelerated Life Testing and Reliability Prediction Technology for All Domestic Chip Relay Protection 

Devices ......................................................................................................................................................................... 776 

Yifan Zhang, Xuecheng Dong, Wei Li, Xiaoli Zhang, Guoliang Zhang, Min Zhao 

Research on Contact Pressure Modeling Method for PP-IGBT Based on Ultrasonic Technology .............................. 783 

Zeyu Duan, Ran Yao, Hui Li, Wei Lai, Peng Yang, Wenqian Yuan, Yirun Ji, Qing Huai, Xi Yuan, Minxiang Yang 

Research on Low Voltage Ride-through Control Strategy of Doubly Fed Induction Generator .................................. 790 

Jiankang Zhang, Jinli Lv, Yuan Zhi, Xiaoqi Zhang 

Thermal Design and Analysis of Power Supply Module based on Icepak ................................................................... 797 

Changquan Pei, Yanjun Zhang, Fan Xu, Jie Ding, Ling Fang 

Analysis of Nonlinear Oscillations Triggered by the Reactive Power Deadband Control of SVG .............................. 803 

Jiawei Yu, Chao Luo, Yihua Zhu, Xin Zhou 

Simulation Study on Device Characteristics of Press-Pack IGBT Chips Considering Process Defects ...................... 809 

Da Guo, Ran Yao, Hui Li, Wei Lai, Yirun Ji, Wenqian Yuan, Qing Huai 

Research on A New Type of Low Loss Low-Voltage DC Circuit Breaker ................................................................... 815 

Xunuo Chen, Fangkai Zhang, Chunping Niu, Yifei Wu, Yi Wu, Tianpei Shan 

Chapter 4: High Voltage 

DGEBA and MTHPA Crosslinking Reaction Process Analysis ................................................................................... 822 

Hang Zhang, Zhijin Zhang, Chao Liu, Xingliang Jiang, Jianlin Hu, Qin Hu 

Impact of Temperature on Dielectric Behavior of Oil-Impregnated Insulation Pressboard ......................................... 827 

Jun Liu, Ran Zhuo, Leilei Gu, Peilong Chen, Meng Gao, Kui Xu, Sicheng Zhao, Kun Li, Shurong Xu 

Research on Internal Discharge Faults and Light Gas Production in Transformers ..................................................... 832 

Sirun Tan, Hao Chen, Xiangyu Zhang, Haibing He, Yangxin You, Tianyan Jiang 

Study of Process Parameters for Plasma Etching Fabrication of Superhydrophobic Glass Surfaces ........................... 836 

Lin Liu, Yutai Li, Zhili Zhou, Xintong Liu, Qinghao Wen, Zhijin Zhang, Qin Hu, Xingliang Jiang 

Integrated Oil-gas Separation and Raman Spectroscopy Gas Detection Component for Online Dissolved Gas Analysis in 

Transformer Oil ............................................................................................................................................................ 842 

Jianyi Wang, Xueli Liu, Dongyang Zheng, Fu Wan, Tongqin Ran 

Electric Field Strength and Spray Thickness Effect on Frequency Domain Dielectric Properties of Epoxy-impregnated 

Paper ............................................................................................................................................................................. 847 

Qian Zeng, Jian Hao, Hao Tang, Yi Zhang, Wenlong Liao, Dingqian Yang 

Influence of Ultrasonic Inspection Parameters on the Detection of Cable Lead Seal Defects ..................................... 852 

Zhiming Zhen, Jishi Zheng, Qiushen Cai, Hai Zheng, Wei Zou, Jianping Chen 

 



 

xii 

Toward Eco-Friendly High Voltage Insulators: Enhancing AC Breakdown Strength of Epoxy Resin by Epoxidized Castor 

Oil ................................................................................................................................................................................. 859 

Ruta W. Deusdedith, Xingliang Jiang, Mahmoud A. Ali, Khatri Nirajan, Hang Zhang 

Experimental Investigation on Surface Potential Measurement of Tri-Post Insulators Under Electro-Thermal Coupled 

Fields ............................................................................................................................................................................ 865 

Xiaolong Li, Jixiang Han, Dongyu Guo 

Research on the Calculation of Equivalent Ice Thickness Considering the Influence of Dynamic Wind Load on Iced 

Conductor ..................................................................................................................................................................... 871 

Dongchang Gong, Ran Li 

Study on the Compatibility of Natural Esters with Solid Materials for Transformers .................................................. 876 

Yihua Qian, Qing Wang, Yifeng Zhao, Lei Peng, Yuxuan Pan 

Optimized Dielectric and Ferroelectric Properties of P(VDF-HFP)/ Co3O4 Nanocomposites for Flexible Thin Film 

Capacitor Applications.................................................................................................................................................. 881 

Khatri Nirajan, Wang Feipeng, Ruta W. Deusdedith 

Analysis of the Impact of Micro-Terrain Airflow Disturbance in High Mountain Watersheds on the Temperature 

Distribution of Ice-Covered Transmission Lines .......................................................................................................... 887 

Yun Liang, Lu Zhang, Jingjing Cui 

Cavity-enhanced Raman Spectroscopy Detection Technology for Dissolved Multicomponent Gases in Insulating Oil

 ...................................................................................................................................................................................... 892 

Jianyi Wang, Xueli Liu, Dongyang Zheng, Fu Wan, Hongcheng Sun 

Field Experimental Study on Suppressing Ice-Induced Torsional Vibration of Overhead Ground Wires Using Orthogonal 

Double-Pendulum Anti-Twist Devices ......................................................................................................................... 897 

 

Research on Voltage Compensation Capability of a Novel Hybrid Distribution Transformer Considering LCL Filter 

Influence ....................................................................................................................................................................... 903 

Hui Huang, Tingmo Zhou, Qingyou Liao, Zhaoye Yan, Qiufeng She, Baichuan Zhu 

Effect of Sympathetic Inrush Current at PQ Control Station on Transformer Saturation at DC Voltage Control Station in 

VSC-HVDC System ..................................................................................................................................................... 910 

Jiarui Hu, Fangtao Fan, Guicai Li, Ming Lei 

Structural Design and Test of 500kV Dry-type Air-core Shunt Reactor with Encapsulated Coil Series Connection   

 ...................................................................................................................................................................................... 916 

Zuoming Xu, Wei Hu, Guangdong Zhou, Xiongjie Xie, Fuquan Luo, Yaoqin Li 

Review of Site Testing Technologies for Converter Transformers ............................................................................... 923 

Yu Chen, Youchao Liu, Jinsong Fu, Weidong Liu, Wen Kang, Guolin Yang 

Frequency Domain Spectroscopy Characteristics of Transformer Oil-paper Insulation under Wide Temperature Range

 ...................................................................................................................................................................................... 930 

Limin Qu, Lifeng Cheng, Jian Zhang, Zhengqin Zhou, Dewen Zhang, Jing Zhang, Peng Zhang 

Frequency Domain Spectroscopy Characteristics Dielectric Loss Normalization Method of Transformer Oil-paper 

Insulation and under Wide Temperature Range ............................................................................................................ 935 

Hao Zhan, Lifeng Cheng, Yulong Ma, Jing Zhang, Zhenbo Du, Kuan Zheng 

 

LiuHai Tao, Junbin Yun, Liang Yu, Yong Lu, Xingliang Jiang



 

xiii 

Frequency Response Detection Method for Grid Side Winding Faults of Converter Transformers Without Removing 

Leads ............................................................................................................................................................................. 942 

Qiang Liu, Yu Shang, Fan Wang, Ziwei Wang, Jian Gao, Haonan Xie, Tianyan Jiang 

Secondary Cable Short-circuit Fault Detection Based on Data Mining and Integrated Learning Fusion Algorithm ... 947 

Dong Hongsong, Jian Chuanqian, Ma Pingchuan, Chen Peng, Chen Yuxue, Wei Chenxi 

Multi-Frequency Fiber-Optic Sensing Integration with Ddata-augmented Models for Partial Discharge Pattern 

Recognition ................................................................................................................................................................... 955 

Yi Ao, Zhixian Zhang, Xingang Chen, Lintao Ma 

Breakdown Characteristics of C₄F₇N/CO₂/O₂ Gas Mixtures With Low Content of C₄F₇N .......................................... 962 

Xianglin Lu, Jing Yan, Pu Chen, Yuxin Lin, Hanyan Xiao, Tianxin Zhuang 

High-Voltage Real Capacitance Analysis for Dry-type Bushings Insulated by Epoxy Resin Impregnated Paper Under 

Different Moistures ....................................................................................................................................................... 967 

Wei Chen, Zefeng An, Xiaodong Lv, Shenglin Fu, Shu Fang, Xize Dai 

Charge Accumulation Characteristics on Insulator Surface Under Temperature Gradients in DC GIS ....................... 972 

Ran Zhuo, Sicheng Zhao, Pu Han, Cheng Pan, Zijun Pan, Yuhan Ye, Shiyi Mao 

Optimization and Improvement of ±800kV RIP Capacitor Type DC Bushing ............................................................ 977 

Wen Zheng, Min Daomin, Jiang Wei, Wang Jiaxing 

Effects of Different Nano-Dopants on the Band Structure of LDPE ............................................................................ 981 

Yani Wang, Wenjun Wu, Ruobing Xu, Xingwu Yang 

Research on Fire Safety and Environmental Characteristics of Green Synthetic Ester ................................................ 986 

Huarui Wang, Weiping Zhang, Xinzhong Zhang, Weiguang Huang, Zhiwei Huang, Hanzhao Li, Qinghong Chen 

Partial Discharge Characteristics of Typical Defect Models by Optical-UHF Combined Detection ........................... 991 

Jinzhuang Lv, Yanjie Cui, Jun Deng, Zhicheng Pan, Haibin Zhou, Taoran Yang 

Simulation Analysis on Electro-Thermal Field Distribution Characteristics of 36 kV-26 kA Bushings under Varying Load 

Ratios ............................................................................................................................................................................ 996 

Weihua Zhong, Huimin Wang, Hui Xu, Ruochun Xia, Wei Jiang, Jiaxing Wang 

Time Series Recurrence Analysis of Partial Discharge by Optical Detection ............................................................ 1002 

Yanjie Cui, Jinzhuang Lv, Jun Deng, Zhicheng Xie, Jinyin Zhang, Zhaokai Lei 

Investigation of the Breakdown Testing Method for BOPP Films under Interlayer Pressure .................................... 1007 

Xintong Zhang, Geng Chen, Zixuan Zhao, Youping Tu, Zhong Zheng 

 




