2024 International Conference on
Electrical Power Systems and
Intelligent Control (EPSIC 2024)

Changsha City, China
24-27 May 2024

I E E E IEEE Catalog Number: CFP24VS3-POD
4 ISBN: 979-8-3503-6608-2



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: CFP24VS3-POD
ISBN (Print-On-Demand): 979-8-3503-6608-2
ISBN (Online): 979-8-3503-6607-5

Additional Copies of This Publication Are Available From:

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

Phone: (845) 758-0400

Fax: (845) 758-2633

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

proceedings

com



2024 International
Conference on Electrical

Power Systems and
Intelligent Control (EPSIC)

EPSIC 2024

Table of Contents

Preface
Organizing Committee

EPSIC 2024

Distributed Reactive Power Optimization for Active Distribution Network Based on Network
Partition ... 1

Jinzhou Zhu (Guangdong Power Grid Company Limited, China), Qingren Jin

(China Southern Power Grid (CSG), China), Xinlei Cai (Guangdong Power

Grid Company Limited, China), Lei Yu (China Southern Power Grid (CSG),

China), Zijie Meng (Guangdong Power Grid Company Limited, China), Tong

Liu (China Southern Power Grid (CSG), China), and Zhenfan Yu

(Guangdong Power Grid Company Limited, China)

Design and Application of Intelligent Sensors in Hydropower Station ....................oceeeiiiiiinnns 7
Yuhong Qin (PowerChina Zhongnan Engineering Corporation Limited,
China), Bo Xu (China Yangtze Power Co., Ltd, China), Yun Luo
(PowerChina Zhongnan Engineering Corporation Limited Changsha, China),
Xiang Wu (PowerChina Zhongnan Engineering Corporation Limited
Changsha, China), Xiaobo Long (China Yangtze Power Co., Ltd, China),
Zhibo Jiang (PowerChina Zhongnan Engineering Corporation Limited
Changsha, China), and Renbo Tang (PowerChina Zhongnan Engineering
Corporation Limited Changsha, China)

A Differentiated ArcGIS-Based Approach for Lightning Protection ...............cccccoocooiiil. 11
Kai Chen (State Grid Qinghai Electric Power Company, China), Tiezhu
Dong (Power Construction Corporation of China, China), and Hongle Liu
(State Grid Qinghai Electric Power Company, China)

Aggregated Scheduling Method of Energy Storage and Polycrystalline Silicon Load Based on
Production SEAtUs ..............uuuiiiiiiiii e 17
Pengchao Zhang (State Grid Xiangyang Power Supply Company, China),
Dongfeng Ren (State Grid Xiangyang Power Supply Company, China), Yuduo
Xiao (Wuhan University, China), Mingjiang Peng (State Grid Xiangyang
Power Supply Company, China), and Siyang Liao (Wuhan University,
China)



Research on the Detection of False Data Injection Attacks in DC Microgrids Based on
Attention Mechanism and DAE-CNN-BILSTM ..........ccoiiiiiiiiiiiiiiiiiiie e 22
Zhuoyu Guan (Taiyuan University of Technology College of Electrical
and Power Engineering, China), Gengwu Zhang (Taiyuan University of
Technology College of Electrical and Power Engineering, China), and
Xinoqing Han (Taiyuan University of Technology College of Electrical
and Power Engineering, China)

Research on the Equilibrium Model of Electrical Energy and Flexible Ramping Market
Considering Ramp Capacity Demand CUIve .............cccceiiiiiiiiiiiiiiiiiii e 28
Tian Sun (Beijing Power Exchange Centre Co., Ltd., China; Tsinghua
University), China), Peng Ji (Beijing Power Exchange Centre Co., Ltd.,
China), Tong Xing (Beijing Power Exchange Centre Co., Ltd., China),
Wenxuan Li (Tsinghua University), China), and Zhuochen Guo (Sichuan
Energy Internet Research Institute Tsinghua University, China)

Low-Current Ground Fault Location Method Based on main Distribution Coordination ........... 34
Haifeng Zhao (NARI Technology Co. Ltd, China), Bingying Peng (NARI
Technology Co. Ltd, China), Xinyu Qiu (NARI Technology Co. Ltd,
China), Ji Zhang (NARI Technology Co. Ltd, China), Qi Li (NARI
Technology Co. Ltd, China), and Qi Liu (NARI Technology Co. Ltd,
China)

Research on Transformer Noise and Noise Reduction Measures Based on Multiphysical Field
COUPIING ..o 40
Yuhao Niu (Shandong University, China), Guan Wang (Shandong
University, China), and Hao Wang (Shandong University, China)

A 110kV Main Transformer Substation Insulation Fault Analysis ....................cccciiiiiiinninneo. 46
Pei Li (SGTC, China), Hongbo Li (SGTC, China), Mengchao Ma (SGTC,
China), Ye Ai (SGTC, China), Yanyan Zhang (SGTC, China), Haifeng Li
(SGTC, China), Qinghua Yin (SGTC, China), and Liangfeng Guo (SGTC,
China)

High Voltage Fault Current Limiter by Fast Switch With Multiple Breaks in Series ................... 50
Wei Lyu (NR Electric Co., Ltd., China), Yuanzhen Xu (NR Electric Co.,
Ltd., China), Shaofei Liu (NR Electric Co., Ltd., China), Yu Chen (NR
Electric Co., Ltd., China), Yu Lu (NR Electric Co., Ltd., China), and
Taixun Fang (NR Electric Co., Ltd., China)

Research on Flow Field Characteristics of SF6 Gas Nozzle ..............c.cccoeviiiiiiiiiiiiiiii 55
Dongyu Guo (Shenyang University of Technology College, China),
Xinolong Li (Shenyang University of Technology College, China), Wen
Wang (China Electric Power Research Institute, China), Xin Lin
(Shenyang University of Technology College, China), and Zhenxin Geng
(Shenyang University of Technology College, China)

Research on Power Decoupling Strategy of Virtual Synchronous Generator Based on Virtual
POW T . e 59
Minjie Fan (taiyuan university of science and technology, China),
Yunguang Gao (taiyuan university of science and technology, China),
Jianpeng Ji (taiyuan university of science and technology, China),
Kailiang Sun (taiyuan university of science and technology, China),
and Peng Chen (taiyuan university of science and technology, China)

A New Tightly-Coupled Lidar-Visual-Inertial Odometry with Loop Closures .......................... 67
Weibin Li (XiDian Univerisity, China), Donghao Yang (XiDian
Univerisity, China), and Zhanbin Li (Langge Technology Co., Ltd,
China)



Gait Learning for 3D Bipedal Robots Based on a Combined Strategy of Hybrid Zero Dynamics
Feedback Control and Periodic Reward .............ccccooiiiiiiiiiiiiiiiiiiiii e 72

Lingzhi Cui (Institute of Automation, Chinese Academy of Sciences,

China; University of Chinese Academy of Sciences, China), Tiangi Deng

(Institute of Automation, Chinese Academy of Sciences, China), Lihua

Ma (Institute of Automation, Chinese Academy of Sciences, China), and

Wenhao He (Institute of Automation, Chinese Academy of Sciences,

China)

Distributed Drive Torque Vector Control Strategy for Energy Saving and Maneuver
Optimization SYNETZY ........cooiiiiiiiiiii e 79
Xiaozhe Guo (Southeast University, China), Zhenwu Fang (National
University of Singapore, Singapore), Zhe Shi (Southeast University,
China), Chaobin Zhou (Southeast University, China; Lanzhou University
of Technology, China), and Jinhao Liang (National University of
Singapore, Singapore)

Dynamic Hysteresis Modelling of Giant Magnetostrictive Actuators Based on NGO-BRNARX .. 86
Xin Jia (Mechatronics T&R Institute Lanzhou Jiaotong University,
China) and Jianjun Meng (Mechatronics T&R Institute Lanzhou Jiaotong
University, China)

High Interaction Attack Defense Mechanism Based on RASP Technology in Power System Network
Security ReINFOTCEMENT ... .......iiiiiiiiiiii e 92

Qiang Sun (State Grid Shandong electric power company weihai wendeng

district power supply company, China), Chi Xiao (State Grid Shandong

electric power company weihai power supply company, China), Chunlei

Fan (State Grid Shandong electric power company weihai power supply

company, China), Junxing Rong (State Grid Shandong electric power

company weihai power supply company, China), Ranxing Yang (State Grid

Shandong Electric Power Company Weihai Wendeng District Power Supply

Company, China), and Roufei Li (State Grid Shandong Electric Power

Company Weihai Wendeng District Power Supply Company, China)

Predictive Control Study of Active Anti-Rollover Model for Heavy-Duty Vehicles Considering
Variable CUIvature CUTIVES .............iiiiiiiieii it 98
Zhe Shi (Southeast University, China), Zhenwu Fang (National
University of Singapore, Singapore), Xiaozhe Guo (Southeast
University, China), Yanbo Lu (Tsinghua University, China), Faan Wang
(Kunming University of Science and Technology, China), and Jinhao
Liang (National University of Singapore, Singapore)

A Load Shedding Control Method for Power System Based on Frequency Prediction and Deep
Reinforcement Learning ..............ooiiiiiiiiiiiiiiiiii et 105

Chenghao Li (Electric Power Research Institute State Grid Henan

Electric Power Company, China), Di Zhang (Electric Power Research

Institute State Grid Henan Electric Power Company, China), Ji Han

(Harbin Institute of Technology at Weihai, China), Longjie Xie (Harbin

Institute of Technology at Weiha, China), Ze Gao (Electric Power

Research Institute State Grid Henan Electric Power Company, China),

Zhou Fang (Electric Power Research Institute State Grid Henan Electric

Power Company, China), and Chunsun Tian (Electric Power Research

Institute State Grid Henan Electric Power Company, China)

A Progress Prediction Model using Res-zLSTM for LOCA in Nuclear Power Plants
Liang Liu (Hunan University, China), [ingke She (Hunan University,
China), Lingyu Shu (Hunan University, China), and Yizhong Zhao (Hunan
6906 Information Technology Co. Ltd., China)



Comprehensive Evaluation Method for User Green Attributes Considering Low-Carbon
Electricity Consumption Behavior ............c.coooiiiiiiiiiiiiiiiii e 117

Jingting Wang (North China Electric Power University, China), Yuyang

Wang (North China Electric Power University, China), Ming Zhou (North

China Electric Power University, China), Xuesen Zhang (State Grid

Digital Technology Holding Co., Ltd., China), Tao Yu (State Grid

Shanghai Municipal Electric Power Company, China), Chunyi Chen (State

Grid Shanghai Municipal Electric Power Company, China), and Zhaoyuan

Wu (North China Electric Power University, China)

A Human-Machine Cooperative Control Framework for Intelligent Vehicle Considering
Intervention PUNISNMENT ...l 123
Xiaohan Wu (University of Technology Malaysia, Malaysia) and Chaobin
Zhou (Southeast University, China; Lanzhou University of Technology,
China)

Exploring Control Strategies for Flexible Interconnect Devices in High-Ratio Power
ELeCtIONIC SYSTEIMIS .....uiiiiiiie it 130
Tao Lu (China Electric Power Research Institute, China; China
University of Mining and Technology, China), Chenyang Xia (China
Electric Power Research Institute, China; China University of Mining
and Technology, China), Kaicheng Liu (China Electric Power Research
Institute, China), and Songcen Wang (China Electric Power Research
Institute, China)

High-Gain DC-DC Converter with Symmetric Interleaved Parallel Structure for Household
Photovoltaic System
Zhixiang Yang (Hunan University, China; Wasion Energy Technology Co.,
Ltd, China), Xijun Feng (Wasion Energy Technology Co., Ltd, China),
Bihua Hu (Xiangtan University, China), Kaiyi Wang (Wang Wasion Energy
Technology Co., Ltd, China), and Hao Zhou (Wasion Energy Technology
Co., Ltd, China)

Research on Vehicle Active Steering Control Based on Linear Matrix Inequalities ................... 140
Shifu Liu (Dezhou Vocational and Technical College, China), Faan Wang
(Kunming University of Science and Technology, China), Chaobin Zhou
(Lanzhou University of Technology, China), Feng Ai (Dezhou Vocational
and Technical College, China), Leigang Huo (Dezhou Vocational and
Technical College, China), and Guangfei Xu (Liao Cheng University,
China)

Coordinated Generation and Transmission Expansion Planning Method Considering Typhoons
Disasters and Credibility of Wind Power Capacity ...............ccccooviiiiiiiiininieeeeeiiiiiee e 147

Zheng Wang (East China Branch of State Grid Corporation, China), Jing

Zhou (Shanghai Jiao Tong University, China), Nan Yang (East China

Branch of State Grid Corporation, China), Shanke Mou (East China

Branch of State Grid Corporation, China), Hao Chen (East China Branch

of State Grid Corporation, China), and Haozhong Cheng (Shanghai Jiao

Tong University, China)

Research on Virtual LIDAR Wind Measurement Technology for Wind Farms Based on CFD and
Deep
| ST o 01 o PP PPPRUURPPNt 153
Zhongyao Fan (China General Nuclear Power Corporation, China), Zhaohui
Wang (China General Nuclear Power Corporation, China), Nina Wang
(PowerChina Huadong Engineering Co.Ltd, China), and Rui Wu (China
General Nuclear Power Corporation, China)



Ensuring Physical Consistency in Power Flow Sample Generation via Automated Tie-Bus

Adjustment ...

Qianhong Wu (State Key Laboratory of Power Grid Safety and Energy
Conservation (China Electric Power Research Institute), China), Dundun
Liu (University of Macau Zhuhai UM Science and Technology Research
Institute, China), Mike Zhou (State Key Laboratory of Power Grid

Safety and Energy Conservation (China Electric Power Research
Institute), China), and Yadan Wang (University of Macau Zhuhai UM

Science and

Technology Research Institute, China)

Influence of Train Overvoltage on Grounding Circulation of Traction Cable ........................... 163
Zhongyan Zhai (Zhejiang Rail Transit Operation Management Group
Limited, China)

Study on the Influence of Traction Reflux on Rail Magnetization in Electrified Railway ........... 169
Denghui Ma (Shaanxi Intercity Railway Co., Ltd, China), Hui Qiao

(Xi’an Rail

Transit Investment Development Co., Ltd, China), and

Chengjin Zhang (CRRC Changchun Railway Vehicles Co., Ltd, China)

An Adaptive Secondary Frequency Control Strategy for Distributed Energy Resources to

Improve the Dynamic Performance of Microgrids ....................cccccooiiiiiiiiiiiiiiiii 173
Zhukui Tan (Electric Power Research Institute Guizhou Power Grid
Company Ltd, China), Shuyin Duan (Electric Power Research Institute
CSG, China), Yang Wang (Electric Power Research Institute Guizhou

Power Grid

Company Ltd., China), Yinliang Liu (Electric Power Research

Institute CSG, China), Yongxiang Cai (Electric Power Research

Institute Guizhou Power Grid Company Ltd., China), Lvzerui Yuan
(Electric Power Research Institute CSG, China), Peng Wu (Electric
Power Research Institute Guizhou Power Grid Company Ltd., China), Lei
Yu (Electric Power Research Institute CSG, China), and Jinshuo Su
(Electric Power Research Institute Guizhou Power Grid Company Ltd.,

China)

Author Index





