
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP24VF8-POD 

979-8-3503-8987-6 

2024 International Conference on 

New Power System and Power 

Electronics (NPSPE 2024) 

Dalian, China 

16-18 August 2024 
 



 

 

 

 

 

 

 

Copyright © 2024 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:   CFP24VF8-POD 

ISBN (Print-On-Demand):  979-8-3503-8987-6 

ISBN (Online):   979-8-3503-8986-9 

 

           

 

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 
 

 

 



2024 International
Conference on New Power

System and Power
Electronics (NPSPE)
NPSPE 2024

 Table of Contents
 

 
 

Message from the General Chairs  xi
Message from the Program Chairs  xii
Organizing Committee  xiii
Technical Program Committee  xiv
Reviewers  xv

2024 International Conference on New Power System and Power
Electronics

Research on Two-Level Optimization Method for Feeder Line and Distribution Areas Power
Considering ESS Coordination  1
      Hua Li (State Grid Shanxi Electric Power Research Institutes, China),
      Zhilei Niu (XJ Electric Co., Ltd., China), Ziyue Chen (State Grid
      Shanxi Electric Power Research Institutes, China), and Youfeng Zou (XJ
      Electric Co., Ltd., China)

Corrosion Risk Assessment of Grounding Devices Based on Improved Hierarchical Analysis
Method  10
      Kunde Chen (Guangdong Power Grid Co Ltd, China), Wenjun Chen
      (Guangdong Power Grid Co Ltd, China), Guoxin Zhang (Guangdong Power
      Grid Co Ltd, China), Jiangfeng Zhang (Guangdong Power Grid Co Ltd,
      China), and Baiping Yan (Guangdong University of Technology, China)

In-situ Polymerization Preparation and Capacitance Performance Investigation of PANI/RGO
Composites Based on APPJ Technology  16
      Ying Zhao (Anhui Xinhua University, China), Qizhao Li (Anhui Xinhua
      University, China), Zijing Chen (Anhui Xinhua University, China), Yue
      Ruan (Anhui Xinhua University, China), Kunpeng Wang (Anhui Xinhua
      University, China), Wenbo Peng (Anhui Xinhua University, China), and
      Junqi Quan (Anhui Xinhua University, China)

Construction of a Multimodal Knowledge Graph for Power Grid Construction Safety Based on
Large Language Models  21
      Xiaofa Zhou (State Grid Shanghai Electric Power Company, China),
      Jianyong Shi (Shanghai Jiao Tong University, China), Lei Dong
      (Shanghai Jiao Tong University, China), You Zhang (State Grid Shanghai
      Electric Power Company, China), Jin Pan (State Grid Shanghai Electric
      Power Company, China), and Hao Huang (State Grid Shanghai Electric
      Power Company, China)

v



Research on Vibration Suppression of PMSM Based on Complex Vector Current Regulator  29
      Ying Xue (Harbin Huade University, China), Na Zhang (Harbin Huade
      University, China), Xiaodan Ma (Harbin Jiuzhou Electric Company
      Limited, China), and Chunlei Zhao (Harbin Huade University, China)

Research on the Prediction Model of Transformer Remanence Based on Variational Mode
Decomposition and Approximate Entropy Algorithm  34
      Xianrong Li (Guangdong Power Grid Corporation, China), Zihui Chen
      (Guangdong Power Grid Corporation, China), and Baiping Yan (Guangdong
      University of Technology, China)

Fuzzy PID Parameter Optimization of Hydraulic Turbine Based on Adaptive Hybrid
Evolutionary Algorithm  45
      Xueri Li (Guangdong University of Science and Technology, China),
      Zhensheng Huang (Guangdong Polytechnic Normal University, China),
      Zhiyong Liu (Guangdong Polytechnic Normal University, China), and Lei
      Yang (Guangdong University of Science and Technology, China)

Internal Fault Analysis of SF6 Current Transformer Based on Finite Element Method  54
      Kun Li (Electric Power Research Institute of Guizhou Power Grid Co.
      Ltd., China), Jiahui Yang (Electric Power Research Institute of China
      Southern Grid, China), Wenhao Li (Electric Power Research Institute of
      China Southern Grid, China), Junjie Zhang (Electric Power Research
      Institute of China Southern Grid, China), Peilong Chen (Electric Power
      Research Institute of Guizhou Power Grid Co. Ltd., China), Jun Liu
      (Electric Power Research Institute of Guizhou Power Grid Co. Ltd.,
      China), and Shengjun Fu (Electric Power Research Institute of Guizhou
      Power Grid Co. Ltd., China)

Practical Verification and Analysis of Grid-Forming Energy Storage Technology Based on
Black Start Testing of Pure New Energy Sources  60
      Yanghui Zhao (Inner Mongolia Power (Group) CO., LTD, China), Shiqi Liu
      (Training Center of Inner Mongolia Power (Group) CO., LTD, China),
      Yongming Han (Inner Mongolia Power (Group) CO., LTD, China), Ting Yang
      (Inner Mongolia Power (Group) CO., LTD, China), and Aiguo Zhao (Inner
      Mongolia Power (Group) CO., LTD, China)

Intelligent Identification Method for Weak Links in Low-Voltage Distribution Networks
Containing Distributed Photovoltaics  69
      Zilong Li (Guangdong University of Technology, China), Chijun Zhang
      (Sun Yat-sen University, China), Lingfeng Yang (Guangdong University
      of Technology, China), Xiaoqing Lin (Gansu Agricultural University,
      China), and Chengfeng Zhang (Dalian University of Technology, China)

Research on the Selection Method of the Optimal On-Site Consumption and Absorption Scheme
for Distributed Photovoltaic in the Distribution Area  75
      Zilong Li (Guangdong University of Technology, China), Chijun Zhang
      (Sun Yat sen University, China), Lingfeng Yang (Guangdong University
      of Technology, China), Xiaoqing Lin (Gansu Agricultural University,
      China), and Chengfeng Zhang (Dalian University of Technology, China)

Design of Wind Energy Hydrogen Storage System in Jilin Province Based on Bayesian
Probabilistic Approach  80
      Yueheng Wang (State Grid Jilin Electric Power Co., China), Yong Wang
      (State Grid Jilin Electric Power Co., China), Boqiang Li (State Grid
      Jilin Electric Power Co., China), and Yunfei Chu (State Grid Jilin
      Electric Power Co., China)

vi



Collaborative Allocation of Flexibility Resources in Source-Load-Storage Systems for High
New Energy Penetration  87
      Baosheng Chen (State Grid Ningxia Electric Power Co., Ltd., China),
      Zelong Zhang (State Grid Ningxia Electric Power Co., Ltd., China),
      Longyu Yang (Sated Grid Shushan Power Supply Company, China), Yan Yang
      (State Grid Ningxia Electric Power Co., Ltd., China), and Zhijun Liu
      (Sated Grid Shizuishan Power Supply Company, China)

Automatic Simulation Modeling of Converter Station Cables Based on Domestic BIM Platform   92
      Hangwei Ji (Jiangsu Electric Power Design Institute Co., Ltd., China),
      Songfeng Shi (State Grid Shanghai Electric Power Company, China),
      Jiawei Rao (Shanghai Jiao Tong University, China), Xiangyu Chen
      (Jiangsu Electric Power Design Institute Co., Ltd., China), and Jiale
      Lv (Jiangsu Electric Power Design Institute Co., Ltd., China)

Enhanced Power Battery Fault Detection in New Energy Vehicles Using LightGBM  101
      Liang Chang (Lanzhou Vocational Technical College, China)

Study on IGBT Based on Multi-Physical Field Model  109
      Jie Li (Chongqing College of Mobile Communication, China; Chongqing
      Key Laboratory of Public Big Date Security Technology, China) and
      Liping Du (Chongqing Vocational College of Public Transportation,
      China)

Construction of Multi-Feature Fusion Prediction Model Based on IoT Time Series Data and
Deep Learning  115
      Su Wang (Anhui Polytechnic University, China) and Chunlong Zhang (West
      Anhui University, China)

Optimal Scheduling of Solar Hydrogen Storage in Jilin Province Based on Hierarchical
Analysis Approach  122
      Jing Wang (State Grid Jilin Electric Power Co., Ltd., China), Bicheng
      Tan (State Grid Jilin Electric Power Co., Ltd., China), Yunfei Chu
      (State Grid Jilin Electric Power Co., Ltd., China), and Yuwei Wang
      (State Grid Jilin Electric Power Co., Ltd., China)

Research on Transients in Microgrids Based on Double-Strategy Improved Slime Mold
Optimization Algorithm  128
      Li Li (Heilongjiang University of Technology, China), Liang Zhu
      (Heilongjiang University of Technology, China), and Ning Zhang
      (Heilongjiang University of Technology, China)

Coordinated Optimization Model for Green Energy Integration with Energy Storage Station  135
      Yifei Fan (State Grid Jiangsu Economic Research Institute, China),
      Darui He (State Grid Jiangsu Economic Research Institute, China), Yan
      Li (State Grid Jiangsu Economic Research Institute, China), Jiaqi
      Zheng (State Grid Jiangsu Economic Research Institute, China), Meng
      Ruan (State Grid Jiangsu Economic Research Institute, China), and Dong
      Yu (Nantong University, China)

Improved MRAS Sensorless Vector Control of Induction Motor Based on Sliding Mode Theory 
140
      Xiaobin Lin (State Grid Anhui Electric Power Co. Ltd, China),
      Xiangyang Qiao (State Grid Anhui Electric Power Co. Ltd, China), Tao
      Xu (State Grid Anhui Electric Power Co. Ltd, China), Zhipeng Su (State
      Grid Anhui Electric Power Co. Ltd, China), Xiaojuan Yang (State Grid
      Anhui Electric Power Co. Ltd, China), and Jin Huang (State Grid Anhui
      Electric Power Co. Ltd, China)

vii



A Dynamic Adjustment Method for Transient Stability Assessment Models Based on Parameter
Transfer Learning  144
      Xiaoyu Han (Huazhong University of Science and Technology, China) and
      Jinfu Chen (Huazhong University of Science and Technology, China)

An Adaptive Method of Distribution Network Branch Switch Protection Setting Calculation
Based on Modified Depth First Search Algorithm  149
      Ning Zhou (Shenzhen Power Supply Co., Ltd, China), Yujian Lin
      (Shenzhen Power Supply Co., Ltd, China), Cong Dai (Shenzhen Power
      Supply Co., Ltd, China), Rong Si (Shenzhen Power Supply Co., Ltd,
      China), Jidong Wang (Shenzhen Power Supply Co., Ltd, China), and
      Qipeng He (Shenzhen Power Supply Co., Ltd, China)

Research on Path Planning Optimization for Patrol Robot based on Sparse Subspace
Clustering Algorithm  154
      Zhiwei Zhang (Heilongjiang Institute of Technology, China), Peichen
      Wang (Heilongjiang Institute of Technology, China), and Kewei Zhang
      (Heilongjiang Institute of Technology, China)

A Way for Diagnosing Motor Faults Utilizing Deep Learning Techniques  160
      Yi Gong (Qingdao University of Science and Technology, China) and
      Ruyue Gong (Neusoft Institute Guangdong, China)

Power Supply Dual-Active Data Center Disaster Recovery Network: Adaptive Delay
Compensation Method  170
      Peng Liu (China Electric Power Research Institute, China), Yusong Ren
      (China Electric Power Research Institute, China), and Dazhong Wang
      (China Electric Power Research Institute, China)

Reliability Analysis of Transformer Busbar Considering Atmospheric Corrosion Effects  175
      Ming Li (China Aero-Polytechnology Establishment, China), Zhaojun Yang
      (China Aero-Polytechnology Establishment, China), Gang Li (China
      Aero-Polytechnology Establishment, China), and Yingqin Wang (China
      Special Vehicle Reach Institute, China)

The Short-Term Load Forecasting Method Based on Particle Swarm Optimization Support Vector
Machine  182
      Huanlin She (Tianjin Richsoft Power Information Technology Co.,
      China), Shuaiyan Li (Tianjin Richsoft Power Information Technology
      Co., China), and Liang Wang (Tianjin Richsoft Power Information
      Technology Co., China)

New Energy Consumption Capacity of Power Grid Based on PSO and Sequential Production
Simulation   187
      Xiaoyu Ding (Electric Power Design Institute Co., Ltd, China), Hongwei
      Chen (Electric Power Design Institute Co., Ltd, China), Binbin Zhong
      (Electric Power Design Institute Co., Ltd, China), Xiaobo Zhou
      (Electric Power Design Institute Co., Ltd, China), Mingwei Peng
      (Electric Power Design Institute Co., Ltd, China), and Kanghong Ning
      (Electric Power Design Institute Co., Ltd, China)

A Comprehensive Review of the Performance of Transformer Oil under Low-Temperature
Conditions  192
      Chuanqiang Che (Inner Mongolia Power Research Institute Branch,
      China), Jie Bai (Inner Mongolia Power Research Institute Branch,
      China), and Baofeng Yan (Inner Mongolia Power Research Institute
      Branch, China)

viii



Analysis of Electric Vehicle Travel Characteristics Based on Data Mining  198
      Mutong Niu (Training Center of State Grid Anhui Electric Power Co.,
      Ltd., China), Qi Wu (Training Center of State Grid Anhui Electric
      Power Co., Ltd., China), Peiwen Qi (Training Center of State Grid
      Anhui Electric Power Co., Ltd., China), and Chun Ying (Training Center
      of State Grid Anhui Electric Power Co., Ltd., China)

Risk Analysis of Distribution Network with Distributed Photovoltaic Based on Probabilistic
Load Flow Algorithm  208
      Chao Lu (NARI Group (State Grid Electric Power Research Institute)
      Co., Ltd., China), Zenghui Liu (NARI Group (State Grid Electric Power
      Research Institute) Co., Ltd., China), and Lingwei Kong (NARI Group
      (State Grid Electric Power Research Institute) Co., Ltd., China)

Optimal Dispatching Model for Renewable Energy Integration Based on Blockchain Technology 
214
      Yifei Fan (State Grid Jiangsu Economic Research Institute, China),
      Darui He (State Grid Jiangsu Economic Research Institute, China), Yan
      Li (State Grid Jiangsu Economic Research Institute, China), Jiaqi
      Zheng (State Grid Jiangsu Economic Research Institute, China), Meng
      Ruan (State Grid Jiangsu Economic Research Institute, China), and Dong
      Yu (Nantong University, China)

Diagnosis of the Current Situation of Power Supply Units in Distribution Networks and
Comprehensive Evaluation Method for Planning and Investment  219
      Anhong He (State Grid Electric Power Research Institute, China), Pei
      Li (State Grid Electric Power Research Institute, China), Kun Zhang
      (State Grid Electric Power Research Institute, China), Yunlong Zhao
      (State Grid Electric Power Research Institute, China), Zhonghao Wang
      (State Grid Electric Power Research Institute, China), and Jinghe Sun
      (NARI Technology Co., Ltd., China)

Strategies and Practices of Edge Computing in Real-Time Optimization and Control of Smart
Distribution Networks  224
      Chang Ge (Tianjin University of Technology, China)

Transaction Method of Integrated Energy System Based on Blockchain Technology  230
      Yifei Fan (State Grid Jiangsu Economic Research Institute, China),
      Darui He (State Grid Jiangsu Economic Research Institute, China), Yan
      Li (State Grid Jiangsu Economic Research Institute, China), Jiaqi
      Zheng (State Grid Jiangsu Economic Research Institute, China), Meng
      Ruan (State Grid Jiangsu Economic Research Institute, China), and Dong
      Yu (Nantong University, China)

Analysis and Research on Energy Transfer from Wind to Waves Based on the SWAN Model  235
      Lei Wang (Sichuan University of Science & Engineering, China), Ying Li
      (Navigation College of Dalian Maritime University, China), Lei Zhang
      (People's Liberation Army Unit 91001, China), Feng Zhang (Minjiang
      University, China), and Chongwei Zheng (Chinese People's Liberation
      Army, China)

Resource Scheduling and Energy Optimization of Artificial Intelligence Algorithms in Power
Grid Construction  239
      Jichen Su (State Grid Ningxia Electric Power Co., Ltd., China) and Bo
      Xu (State Grid Ningxia Electric Power Co., Ltd., China)

ix



 
 

Big Data Analytics-Driven Energy Storage System Capacity Prediction and Optimization in
Transmission and Distribution Networks  246
      Qiang Guo (Hangzhou Power Equipment Manufacturing Co., Ltd., China),
      Yuefei Xu (Hangzhou Electric Power Equipment Manufacturing Co., Ltd.,
      China), Haiyan Yao (Hangzhou Power Equipment Manufacturing Co., Ltd.,
      China), Shiji Chen (Hangzhou Electric Power Equipment Manufacturing
      Co., Ltd., China), Bin Lu (Hangzhou Power Equipment Manufacturing Co.,
      Ltd., China), Xufeng Zhang (Hangzhou Power Equipment Manufacturing
      Co., Ltd., China), and Yinglai Wu (Hangzhou Dianzi University, China)

Self-powered Technology of Wireless Power Sensors for Transmission Line Monitoring: A
Review  254
      Yongling Lu (State Grid Jiangsu Electric Power Co., Ltd Research
      Institute, China), Zhen Wang (State Grid Jiangsu Electric Power Co.,
      Ltd Research Institute, China), Zhengyu Liu (State Grid Jiangsu
      Electric Power Co., Ltd Research Institute, China), Xueqiong Zhu
      (State Grid Jiangsu Electric Power Co., Ltd Research Institute,
      China), and Ziquan Liu (State Grid Jiangsu Electric Power Co., Ltd
      Research Institute, China)

Analysis of Distributed Photovoltaic Hosting Capacity Based on Power Flow Calculation  262
      Mingli Wang (NARI Technology Co., Ltd., China), Biaolong Su (NARI
      Technology Co., Ltd., China), Siyang Shao (NARI Technology Co., Ltd.,
      China), Xiaoxiao Lu (NARI Technology Co., Ltd., China), Dong Xia (NARI
      Technology Co., Ltd., China), and Suyan Lu (NARI Technology Co., Ltd.,
      China)

Application of Artificial Intelligence in Optimal Scheduling of Light Storage and Charging
Microgrid Parks  267
      Weifeng Hu (State Grid Zhejiang Electric Power Co. Ltd, China),
      Yunchang Gu (State Grid Zhejiang Electric Power Co. Ltd, China),
      Yuchen Zhang (State Grid Zhejiang Electric Power Co. Ltd, China), and
      Jianqi Yao (State Grid Zhejiang Electric Power Co. Ltd, China)

Author Index  275

x




