2024 Second International
Conference on Cyber-Energy

Systems and Intelligent Energy
(ICCSIE 2024)

Shenyang, China
17-19 May 2024

I E E E IEEE Catalog Number: CFP24CES5-POD
° ISBN: 979-8-3503-7332-5



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: CFP24CES5-POD
ISBN (Print-On-Demand): 979-8-3503-7332-5
ISBN (Online): 979-8-3503-7331-8

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

com

proceedings



TABLE OF CONTENTS

Research on the Influence of Model Parameters on the Output Characteristics of Photovoltaic
Arrays in Dynamic ENVITONIMENL . ........ccviiiiiiiiieiieecieeieeeieeeteeeiteeteestteeteestaeesbeesssaessseessseeensessnseesssessnsessnseenns 1
Hongwei Yu, Junhong Zhang

Analysis of Brazil's 8-15 Major Power Outage Accident and Its Implications for Liaoning Power

Wu Hongzhang, Zhang Xuyang, Zhou Bowen, Yang Yueming, Shao Guohui, Deng Linjiang

A Lightweight Network for Sign Detection on Radiographic Weld Images.........ccccceoeriiiiinienienceniiienienene 13
Zhen Zhao, Jinhai Liu, Zhaoyi Wang, Rui Li, Kuan Fu, Fengyuan Zuo

Rotor Position Estimation Method of Permanent Magnet Synchronous Motor Based on Loss
FUNCHION OPIMIZALION. ... .eueeiiieiieieeie et ete et te ettt et etesteseteseee st esseenseessessaeseenseensesnsessnesssesseeseanseansesnsenssensenns 18
Pengfei Wu, Limin Hou, Xi Xiao, Peigen Tian, Zhe Song

Estimate-Based Output Feedback Stabilization of a Class of Nonlinear Systems Against DoS

Yulong Li, Mengze Sun, Yingchun Wang

Research on Optimal Scheduling Strategy of Virtual Power Plant Multi-Operation Scenarios Based
on Deep Reinforcement LEArMING. ........c.evcveiierieiieieeieeeeeieste ettt et eteeeteesaessaesseesseesesnsesnnessnesseenseenes 30
Hongyuan Ma, Guangdi Li, Yaodong Zhang, Jianghao Hu, Qiangian Wu

Short-Term Load Probability Forecasting Based on Fuzzy Clustering and Quantile Regression with
MiINIMUM GALE UNIE ...ttt ettt ettt enenes 36
Yifan Yang, Guangdi Li, Qiangian Wu, Jianghao Hu, Haolun Liu

A Self-Adaptive Harris Corner Detection Algorithm Based on Image Contrast Areas ..........ccccceeeeveerveenveennen. 42
Yue Wang, Meng-Lei Xia, Jun Pan, Xiong Tang

Optimized Scheduling for Zero-Carbon Eco-Parks with Biomass Units Peaking Operation............cccccecevuennee. 46
Changrui Wang, Hua Li, Shuowei Jin, Liaoyi Ning, Muyao Zhang

Research on the Regional Integrated Energy Optimization Operation of CCS and Hydrogen Energy
Utilization System Under Stepped Carbon Trading ...........ccoceveerieiiiiiiiieiieiieseee et 52
Jinbo Yan

Short-Term Prediction of Multi-Load in Integrated Energy Systems Based on Coupling
Characteristic Analysis and Multi-Task Learning ...........cceecuereerieseriieiieniesieesie et eee st e e saeseeseee e eneeenes 58
Ziwen Li, Guangdi Li, Haolun Liu, Yuening Shi

Virtual Impedance-Based Reactive Power Sharing Strategy with Enhanced Voltage Quality for
IS1ANAEA MICTOZIIAS. ... veevieeiieeiteeeiteeestte ettt estte et e etteette e tteebaeessseessaeessseessseessseessseensseensseensseensseensseensseenssesnssenn 64
Wenxiang Wang, Zhanshan Wang, Xiaolu Ye

Offensive and Defensive Strategy for Distribution Network CPS Considering EV Source-Charge
BIdITECHIONAL ...ttt eees 70
Zhenqi Zhao, Jun Teng, Wenduo Yu, Fan Yang, Linjiang Deng, Bangpeng He

Mixed Game Based Multi-Virtual Power Plant with Distribution Network Optimization Operation................ 76
Zhengi Zhao, Yueming Yang, Linjiang Deng, Fan Yang, Minghui Ma, Zhilong Wang



Flexible Resource Virtual Power Plant Aggregation Scheduling Method Considering Uncertainty
ANd DemMAand RESPOMNSE .....c.eevuiiiiiiiieiieie ettt ettt ettt e et e e e s aee s st et e e st enseesseesseseenseensesnsesnsesneenseenseanes 82
Pengfei Pan, Meng Zhao, Yongjun Gao, Xiru Wang, Ying Zhao, Hongyuan Ma

A Simple Method to Synthesize ZIF-9 Metal-Organic Framework-Derived Co3O4 as Electrode
Material fOr SUPETCAPACIIOT ......cuiruiriieiieiieieterteete sttt sttt ettt et bt e bt et ebt et et et e saeebe e bt ebe et et ebeneeas 88
Zhou Shuaitong, Chen Hui, Zhang Qi, Liu Gang, Wang Minzhen

The Energy Storage Configuration Strategy of Biomass Thermal Power Plant with Multi-Market
COOPETALIVE OPETATION. . cuviietiieiieeiieestie ettt estteesteeestteestteessteesseessseesseessseessseessseessssessseensseenssesssseesssesnsseenssesnsses 93
Muyao Zhang, Shuowei Jin, Changrui Wang

Resilient Control Strategies for Multi-Area Interconnected Power Systems: Combating External

FDI Attacks with UTO and Adaptive CONLIOL ..........ccuiiiiiiiiiieiieieitee ettt enaessaesseens 99
Zhou Zheng
Combined Three-Phase PFC Converter and Control Based on Two-Switch Three-Level ............c.cccoovnnnee... 105

Liu Ming, Zhang Chun-Jiang, Xu Dexun

Advancing Power Load Forecasting Framework with CNN-GRU-BILSTM.........c.ccccociniienieniieiieieeieeeeenn 111
Junhui Jiang, Shiqi Zhang, Lizhe You, Rui Chen, Tao Zhang

Research on Energy Management System in Electric Vehicles Based on Model Predictive Control
8 21 o USSR 117
Rui Su, Ning Zhang, Lingxiao Yang

Low-Carbon Economic Operation of an Integrated Energy System Containing Carbon Capture
System and HYdrogen ENEIZY ........ccveiiiiiiieieiieeee sttt et te e sseesseesseenseenseensesnaenseens 123
Guozhi Lu, Shujuan Yang, Mingguang Cui, Tong Wang, Xinyuan Qiao, Yingchun Wang

Global Consensus of Multi-Agent Systems with Unknown Input Delay and State Delay by the
Switching Predictor FEEDaCK .........c.oociiiiiiieieeee ettt sttt enee e saenneens 129
Shujuan Yang, Guozhi Lu, Tong Wang, Mingguang Cui, Xinyuan Qiao, Yingchun Wang

A Community Energy Management Method Based on Explainable Reinforcement Learning ...........c............ 135
Xiaoke Yuan, Lingxiao Yang, Ning Zhang

Low-Carbon Optimal Dispatching of Integrated Energy System Based on Ultra-Supercritical Units............. 141
Xinyuan Qiao, Mingguang Cui, Mengze Sun, Shujuan Yang, Guozhi Lu, Yingchun Wang

A Hybrid Topology High Efficiency LLC Applied to Wide Gain ........cccceveeriiiiiiiniiniiceieceeeceecee e 147
Linjiang Deng, He Wang, Zhengi Zhao, Qiwen Jin

Analysis for Working Characteristics of Three Level Push-Pull Bidirectional DC/DC Converter .................. 153
Xianhui Meng, Chunjiang Zhang, Yuxi Qiao

Stabilizing of Nonlinear Singular Hamiltonian Systems with Actuator Saturation...........ccocceveeeveerenoeniennens 159
Wang Jianwen, Sun Liying

Deep Reinforcement Learning Based Adaptive Control Strategy for Virtual Synchronous Generator ............ 164
Xiaoke Ding, Junwei Cao, Xiawei Wang

A Temperature Detection Method for Electrical Equipment Based on Infrared Thermal Image...................... 169
Yangguibo Liu, Zhiquan Song



Aggregation Method for Electric Vehicles with Multi-Source Information Fusion Including Social
ABTIDULES ..ttt sttt h et eh e st b et h e et b et h e et en e et et a et ene e 175
Yanru Chen, Senzhi Chai, Wentao Xu, Pu Yang, Yixuan Lu

SOC Balance of Islanded DC Microgrid Based on Consensus Algorithm and Adaptive Droop
COMEIOL. ...t b e bt ettt bt bbbt bt et et et s bt bt e bt eb e e st et et et bbbt et et et e nes 181
Hanlin Cao, Xin Li, Liangliang Guo, Xinrui Liu

Distributed Voltage Control of DC Microgrid Via a Constructed PD Controller ............ccceeeveicieecieiiieeennenns 186
Jinzhou Yang, Zhenwei Liu, Yingchun Wang, Jilie Zhang

Research on Energy Storage Control Strategy of Energy Router Based on Linear Active
Disturbance RejJection CONIIOL .......c..couiiiiiiriiniririeeietetee sttt sttt ettt sttt et sae e e 192
Ziduo Zhang, Siming He, Ka Li, Xuebin Pu, Baojin Guan, Shaoxin Chen

Study on Optimal Scheduling of Multi-Port Energy Router Based on Improved PSO Algorithm................... 198
Xuebin Pu, Siming He, Ziduo Zhang, Ka Li, Baojin Guan, Yang Li

A Study on Carbon Emission Prediction Model in Ceramic Industry Based on CNN-BiLSTM-
ATEEIITION ...ttt ettt ettt ettt b etk s e et eh e s et h e et e h e et h et h e et en e et ettt ene e 203
Wuxiao Chen, Yuqing Cai, Lingling Zhu, Jing Xu, Rui Yan, Junchao Guo, Zhen Yang

A Study on the Carbon Emission Prediction Method in the Ceramic Industry Using Stacking
Ensemble Learning Based on Bayesian OptimiZation...........cccueeveeierierienienieiie ettt 209
Lingling Zhu, Wuxiao Chen, Wenbo Hu, Yuqing Cai, Hao Wang, Bei Qi

An Unmanned Aerial Vehicle Based Intelligent Operator for Power Transmission Lines
IMAINEENANCE .....covenvtiienieterteiiete sttt sttt ettt et e ettt e et bt s a et ebe s et es e e et eu e s e et eb e s e et eb e s e e e enesaeneebesaeneenesaennes 215
Guoxin Chen, Yang Lin, Xuechao Wu, Rongzhen Yue, Weijia Chen

Distributed Voltage Regulation of Distribution Network Based on Partition Control...........cccceevveecieiieennnnns 221
Wang Jine, Chen Hui, Zhao Liying, Zhang Guangxin

Research on Data-Driven Carbon Emission Prediction Method for the Steel Industry.........cccccveverveneennen. 227
Hai He, Yuan Pan, Yi Tao, Ziwen Li, Guangdi Li

Decoupled Control of the Split-Capacitor Midpoint-Clamped Three-Phase Four-Leg Inverter ...................... 233
Xudong Wang, Hongyi Guo, Wenbing Hu, Chonghui Song, Yunlong Qiu, Shuzhu Li

Dynamic Event-Triggered Neural Network-Based Approach for Solving the Decentralized
Guaranteed Cost Control ProbIem........c..ccciiiiiiiiiiiiiiiiiecececee e 238
Zhi Shao, Yuling Liang, Xiao Mao, Hanguang Su

Consideration of Low-Carbon Dispatching of Electrothermal Systems for Ultra-Supercritical
Power Plants With Carbon CaptUre..........ccveiieriierieieie ettt ettt et e e eaesaeseesseesseesseensesssesseenseensennsesnnes 243
Mingguang Cui, Xinyuan Qiao, Guozhi Lu, Shujuan Yang, Yingchun Wang, Bo Yang

Key Parameters Prediction for Intelligent Control and Energy Optimization Based on MIC-BWO-
X GBOOSE ...t euiteeite ettt ettt ettt ettt e et e ettt e e e ettt e e be e tbee s be ettt e ba ettt e e baeantaeebaeaabeeanbaeenbeeanseeantaeenbeeanteesnsaeanseenns 249
Changyao Lv, Yaqi Wang, Yudong Chen, Zhuo Yu, Guoliang Hu, Hongliang Wu, Shuai Li

Open Circuit Fault Diagnosis Method for DC Microgrids Based on Improved Pearson Correlation
ATOTIERITL ¢ttt st b e st b et ea ettt be bt e be e bt e st et e st e bt sbeebeeseesteae e e b e 255
Hangyi Zhuo, Yang Yang, Siming He, Ka Li, Xuebin Pu, Houhua Yang



Safety Management and Control Technology of Explosives in Infrastructure Engineering of a Super
Large Underground ITOn MINE........co.coiiieiiriiniinienieeiiet ettt sttt st st sbe et nae e 261
Zilong Yu, Liyun Yang, Zhanhua Fu, Rungang Chang, Yonghai Yu

One-Time Shaping Controlled Blasting on the Ultra-Thick Diaphragm Wall of a Large Rotary
Railcar Dumper Room by Slotting and Presplitting ............ccvecuieeiieieeienieiiee et 265
Zilong Yu, Liyun Yang, Shubao Yu

The Optimization Research of Integrated Energy System with Wind and Solar Based on Nutcracker
OptimMiIiZation ALZOTIERIM.......ooiiiiiiiii ettt sttt ettt et ae et e b et ebeeaeesaees 270
Mengze Sun, Yulong Li, Xinyuan Qiao, Yingchun Wang, Haoyi Wang

A Credible Capacity Assessment Method for New Energy Sources Based on Time Series Stochastic
Production STMUIALION .......cocuiitiiiiirieie ettt ettt b e bbbt et be st be st bt et esteae e e b e 276
Fangzhao Deng, Wei Tian, Zhenli Deng, Hujun Li, Xiaoyong Du, Yihan Zhang, Junpeng Zhu

A Novel Interleaved LLC Resonant Converter with Multiple OUtputs ..........cccccveeeiieeciieiiieeciie e cvee e 282
Wang Yuhao, Wu Qizhen, Chen Yunrong, Li Guangdi

Delay-Tolerant Voltage Restoration Control of Microgrids with Multiplicative NOiSes ........c.cceceeveeverienennenn 287
Zaihua Wang, Dongyuan Yu, Guoliu Chen, Yicheng Wang, Xiaofeng Zong

Digital Twin for Smart Grid: A SUIVEY ....cc.ceiieiiiiieie ettt ettt ettt e bt e b e nbeesaeeaees 292
Jiachen Xu, Yushuai Li, Xiaoyu Zhang, Peiyuan Guan, Shiliang Zhang, Tianyi Li

Evaluation and Improvement of Distribution System Resilience Under Damage Conditions ............c.coucu.e... 298
Bojun Hu, Xiongwei Wei, Peiran Liu, Qingxia Li, Xueyang Zhang

Aplication of Gaussian Filtering Technique in Surface Roughness Extraction Based on Qt .........ccccceceeeeenee. 304
Yinajie Lu, Peiliang Wang, Qiangguo Yu, Yaqi Li

Construction and Application of Digital Supply Chain Finance Platform in Oil and Gas Industry ................. 309
Yanmei Li, Chaoyu Shi, Xiaoxue Li, Yan Li, Chunlin Dai, Linbo Wang

New Approach Sliding Mode Control of PMSM Based on Perturbation Observer ............cceceevereereencenncnne. 314
Liu Jia

Sensor Alignment for Ballistic Target Tracking Based on Sparse Representation ............ccccocceeveeiencncnennns 320

Dong Li, Chao Wei, Shuyuan Zhao

Research Progress and Prospects of Heat Storage Water Tanks and Parameter Adjustment in Energy
STOTAZE SYSTEIMS ..vveeeiieeiiieeitieeteeeie e st eeteesteestteesbe e sttt esbeessseesssaessseessseeasseessseessseessseensseessseensseessseensseesssesnssen 326
Bingda Wang, Qimin Wang, Wenxiang Wang

An Integrated Learning Carbon Emission Prediction Algorithm Optimized for Stacking Based on
L€ 111 Lo N Fe o T U1 1Y oo USSR 332
Hai He, Yuan Pan, Xin Chen, Ziwen Li, Haoyi Wang

Optimization of LSTM Model Based on Sparrow Search Algorithm for Carbon Emission

PIEAICTION ...ttt ettt ettt bbbt et ea ettt be bt bt bt ea b ettt be bt e b e e bt esteae e b e 337
Renbiao Zhang, Lianjie Xu, Xuewen Pan, Guangya Zhang, Zhiling Yu, Bei Chu, Mingjun Wei,
Heng Zhang

Research on Power Transformer Fault Diagnosis Based on Experience and Data...........c.ccccceevevveecieiieennnns 342

Wei Gao, Yanyu Wang, Yang Liu, Yishen Guo, Shunjiang Wang



A Robust PID-Based Adaptive Fixed-Time Control for Nonsmooth Uncertain Systems ...........ccccecvevuenenenn 348
Man Yang, Dewen Tong, Siwen Liu, Huanqing Wang

Neuron-Level Control Based on Multi-Frequency Policy DiSSECtion ..........cceeevvieriieeiieiiiieeiieeieeesieeeiee e 353
Ge Yuhong, Zong Yu

Optimal Operation Method of Electricity-Hydrogen Hybrid Energy Storage Microgrid System
Based on Business MOAEL............couciiiiiiiiiiiieicercer ettt st 359
Tong Wang, Mengze Sun, Xinyuan Qiao, Yingchun Wang, Shujuan Yang

Adaptive Denoising Study Based on Improved Variable Step Size LMS Algorithm ..........cccooovivieniencnnnnen. 365
Hong Zhang, Janhang Li, Yue Cheng, Fang Liu, Chunhang Qu

Distributed Secondary Control Strategy with Dynamic Event Triggering for Islanded Microgrids................. 370
Zhifeng Wang, Jun Yang

Research on Fault Diagnosis Method of Induction Motor Bearing Based on DACNN ..........ccccevienienenncnnee. 376
Zhuzhi Jia, Jiaxin Liu, Jie Gao, Hongyu Zhu

A New LSTM Based Method for Predicting Heat Pump Air FIOW .......ocveiiiiiiiiiiiiiecceeeeee e 382
Wanzhan Xie, Rixin Li

Comprehensive Optimization Scheme of Steady-State and Dynamic Performance for Dual Active
BIIAZE COMVEITEIS. ....eueiiiiieititeetietert ettt ettt sttt et et st b e s bt bt e at e st ettt be s bt bt bt ea b e b e st e b sbeebeeaeesteaenaenbenee 388
Jingchen Pan, Chonghui Song, Longfei Guan, Zhuo Wang, Leiming Jiao, Yu Qiu

Transmission Line Fault Ranging Method Based on ICEEMDAN-HFWEO .........cocoiiiiiniiniinenieceeee, 393
Zhijie Song, Linlin Li, Gang Liu, Zhiyong Yang, Jiyao Zhang, Minzhen Wang

Small Target Detection Based on Multimodal Remote Sensing Images .........cccceevevierviirienienienieeeeeieeens 399
Bo Yao, Peng Sun, Min-Shuai Shang, Liang Chen, Hong-Ming Zhong, Yan Zhao

A Self-Interpretable Deep Learning Soft Sensor Based on Spatio-Temporal Causal Discovery
Xuegqiong Tian, Han Liu, Runyuan Guo

Sliding Mode Speed Control Method of Backstepping Nonsingular Terminal Based on In-Pipe
DIBLECIOT ... e e 410
Zhiheng Chen, Gang Wang, Wenbin Zhang, Hongxin Ding, Mingguang Cui

Event Triggered Sliding Mode Load Frequency Control in Multi Area Power Systems Under
DECEPLION ALTACKS. ... tiiieiiieiiieeieeeiie ettt ettt e st e sttt e sbe e sttt eesbeessbeessseeesseesssaessseesnsaeassaesnsaeassaesnseeenseesnseennseenns 416
Longfei Yin, Xinyue Wang, Yingchun Wang

Data-Driven Model Predictive Control Strategy for Coagulant Dosing in Water Treatment Plants................. 422
Xifeng Guo, Ming Meng, Yi Ning, Cong Chen, Le Xiao

A New Positioning Approach of Pipeline Passing Ball Based on Vibration Signal with Short-Term
ENETEY ZET0 FRALUIE .....veiiiieeiiieciiiecteeete ettt ettt ettt e e ae e st e e s abeeeabeessbeeesbeesssaesssaesnseeanseesnseeanseesnsasnnseenns 428
Hongxin Ding, Gang Wang, Zizhen Wang, Zhiheng Chen

Overview of Vehicle-To-Grid Participation in Market SErviCes.........ccvevirriiriierierierieie e 434
Baoqun Zhang

Research on Voltage and Frequency Secondary Control Strategy of Grid-Forming Converters with
Distributed Consensus ALZOTTERM.........cuiiiiiieiieie ettt et sbe e seesseeseenseennas 440
Hao Gao, Guangdi Li, Zhaoxia Xiao, Junjie Xiong



Soft-Sensing System Design Based on LADVIEW .........coooiiiiiiiiiiiicieceeeeeee et 446
Guoliang Cai, Xiaonan Mu, Guicheng Wang, Changyu Wang, Changliang Guan, Wenju Yu

Anomalous Access Behavior Detection Method Based on Multi-Source Data Fusion............cccoeeevvveeeieennnnn. 451
Zhihong Liang, Wengian Xu, Yixin Jiang, Yiwei Yang, Yunan Zhang

Research on Operation Control Method of Permanent Magnet Wind Power Generation System
Based on Midpoint Potential Balance..............ecveiiiiiiiiiiirieiieiceieeeseeee ettt 457
Dabin Jia, Dazhi Wang, Yongliang Ni, Keling Song, Yanming Li, Guofeng Sun

Enhancing Visibility: A Study on Transmission Line Image Mist Removal Techniques Based on

Allen-Cahn Diffusion EQUatiON™............c.cciiiieiiiiiiiiesiere ettt st sttt e saesseenseeseensesnnes 462
Yilin Zhang, Kangyangyong Cao, Zeyi Wang, Guangmin Gao, Jiankai Guo, Zhipeng Wang,
Changze Wen, Ziming Wang

A Novel Infrared Image Segmentation Algorithm for Substation Equipment............ccccoeviiiiniinienencnnennee. 468
Keyu Yue, Zhigang Wang, Peng Yuan, Feng Gao, Yuebo Jia, Zhendong Xu, Shengyang Li

Temperature Rise-Aware Compensation Control for Active Magnetic Suspension Bearing System
Based on Neural Network IdentifiCation ..........coeieeieiiiinininineeieteeesese ettt et 474
Sen Zhi Chai, Yesheng Zhu, Dongsheng Yang, Yanhong Luo, Yanru Chen, Daicheng Li

Remaining Useful Life Prediction of Lithium-Ion Batteries Based on CEEMDAN-Bi-LSTM
5 80 Te LY (T (<) OSSR 480
Di Zheng, Shuo Man, Yi Ning

A Comparison Study of the Energy-Saving Effectiveness of Envelope Retrofits in Public Building
1N COld CIIMAE REZIOMS ....veeviiiieiieiieieeie sttt ettt ettt et e be e seebesatessaesseenseesseenseenseessessaeseenseensennsennnes 486
Jiajia Teng, Weipeng Yin, Lei Zhang, Chong Li, Yameng Xie

Fast Topology Identification of AC / DC Hybrid Distribution Network Based on Mixed Integer
LiIN@ar PrOGIamImNg. ... ...ccueitiriiriirierieitet ettt ettt ettt ettt et a e bt bbbt et et st e b sbeebe et esteaenae b nae 490
Shiyao Hu, Xichun Feng, Xiaofan Kang, Yuntao Ju, Jing Jiang

Considering Topology Recognition for Pseudo-Measurement Generation in Low-Voltage
DiStITDULION INEEWOTKS ...ttt ettt ettt e b ettt st esbeesbe e bt et e eate e b e e et e enbeenbeennesaees 495
Biging Wang, Yuntao Ju, Shiyao Hu, Xichun Feng, Jing Jiang

Ground Fault Detection in Substation DC System Based on Improved Unbalanced Bridge Method.............. 500
Zhanghongtai Li, Lutong Zhang, Chuangi Shen, Hongliang Wang, Haobo Du, Haichao Peng,
Zhiyong Yang

Data Security Transmission and Privacy Protection Scheme for Industrial Internet of Things............cccccu.... 505
Weiming Tong, Luyao Yang, Zhongwei Li, Jinxiao Zhao, Feng Pan, Liguo Tan

Distribution Network Planning Approach Considering Mobile Energy Storage Vehicles to Enhance

System Self OptimizZation ADIIILY ........c.eeverierieieeie ettt s a e st e st e teeseeensesseessaenseenseensesnnennes 511
Tongwei Yu, Weipeng Zhou, Zhenhong Yan, Teng Feng, Yupeng Cai, Meng Wu, Songjie Shi,
Xiaofan Kang

Bad Data Identification Method for Medium Voltage Distribution Network ...........ccccovevviierciieiiieeiie e, 517

Dong Jun, Guo Bin, Xuebin Shang, Xiaogqiang Wu, Zhao Yun, Yuxin Lu

Self-Balancing and Self-Optimization Oriented Source-Grid-Storage Collaborative Planning

Method for Distribution NEtWOTK .........c..oooiiiiiiiiiiii e et e e e et e e e e e eaaeas 523
Tongwei Yu, Weipeng Zhou, Liu Han, Nianchun Du, Tong Wang, Yupeng Cai, Tianfeng Chu,
Xiaofan Kang



Research on Pseudo Measurement Generation Method Based on 1D-CNN and Transfer Learning

for Medium-Voltage Distribution NEtWOTKS..........cecuieriiiiiiiiiiiecieieeee et 529
Zhiging Sun, Shuya Lei, Xuan Yi, Wense Zhang, Yishen Wang, Xiabing Ni, Qifeng Wang, Xiao
Liang, Yan Huang

Non Intrusive Load Monitoring of Energy Routers Based on FHMM............cccoocieiiiienienieieeeee e 535
Ka Li, Siming He, Xuebin Pu, Ziduo Zhang, Baojin Guan, Xinyue Jiang

Multi-Objective Optimization of Improved Particle Swarm Optimization Considering Economic
and Environmental Indexes 0f CCHP SYSIEM .......cccuiiiiieriieeiiiieie ettt eiee et eeeeeeesaeestaeesaeestaeenseeenes 541
Duo Yang, Qian Li, Ziyue Yao, Jiaoqi Li, Yujia Zhao, Yueming Yang

Development and Application of Anti-Static Induction Device for 220kV Outdoor Current
TIANSTOTINET ..c.ciiiiiiicc ettt et ettt et 546
Zhang Penggiao, Zhang Xuyang, Zeng Lingling, Li Ning, Liang Xiaofei, Deng Linjiang

Bearing Fault Diagnosis Based on Dual-Branch Multi-Scale CNN-LSTM Feature Fusion ..........ccccceeeenenee. 550
Tong Zhang, Qingke Liu, Kai Li, Nan Wang

Fully Distributed Resilient Secondary Control of MiCTOZIidS........ccuevieriieriiriieiie et 556
Minglei Jia, Qian Li, Duo Yang, Jiaoqi Li, Shoudong Zhang, Dawei Yan

Scalable Fault- Tolerant Voltage Control of AC MiCTOGIIAS ...ccc.eeruieiiriirieniieiieieeie et 561
Minglei Jia, Xinchi Yang, Qian Li, Yueming Yang, Rui Zhao, Guopeng Feng

Power Grid Topology Regulation Method Based on Hierarchical Reinforcement Learning ...........c.ccceeveuee. 566
Zhengbei Yang, Zhifeng Qiu, Yalin Wang, Caixin Yan, Xin Yang, Geert Deconinck

Adaptive Event-Triggered Control of Multi-Agent SYStEIM ........cccueiivuieeiiieiiiieeiieeieeereeeieeeieesreeereesveeenee e 572
Zhong Liu, Minglei Jia, Qian Li, Hongli Zhao, Yusong Jin, Chuang Hui

A Distributed PV Voltage Control Method Based on RL and Attention Mechanism ..........c.cceceeeeeeiencnennene 577
Yeling Wen, Zhengbei Yang, Xin Yang, Zhifeng Qiu, Yalin Wang

Scalable Fault-Tolerant Control of Multi-Agent SYSTEM.........coouiiriiiiiiiiiiieiiereeee e 583
Qian Li, Duo Yang, Ziyue Yao, Guopeng Feng, Yujia Zhao, Dawei Yan

A Fully Distributed Resilient Control Strategy Based on Multi-Agent Systems...........cocevvevererereeienenennenn 588
Xinchi Yang, Ziyue Yao, Zhong Liu, Hongli Zhao, Amei Shen, Yusong Jin

Method for Detecting Defects in Power Transmission Lines Based on an Improved YOLOvV8
ALGOTTERIN ¢ttt ettt e h e b e b et et e et e sbeesb e e bt emteest e e b e e ebeenbeenbeeneesnees 593
Mengkun Li, Chen Yuan, Yitian Sun, Zuobin Ying

Design and Implementation of Carbon Accounting Information System Based on Blockchain....................... 598
Yali Wen, Jie Li, Yansheng Chen

An Auxiliary Decision-Making Method for Distributed Resources Under Load Uncertainty .............cce...... 604
Qihang Zhao, Biqi Liu, Xiangluan Dong, Ruiting Qu, Xinliu Wang, Yan Zhao

Non-Invasive Monitoring Approach for Energy Storage Systems in Smart Grids Based on Dual-
Layer Networks and Sample ENhanCement..........c.ccoveiiiirinininiiiiieieences ettt e 610
Biqgi Liu, Jiagi Shi, Shuang Yang, Jiaqi Li, Fuxiang Zhang

An Intelligent Monitoring Method Based on UNet for Operating Status of Distributed Energy
e 110301 LSRRI 616
Biqgi Liu, Yan Zhao, Jiaqi Shi, Fei Xia, Yuangi Yu



Nonlinear Multi-Agent Cooperative Control Based on Fuzzy Logic System .........cccccceveevieninieecenieneeene, 622
Zhengqi Zhao, Yanfeng Ge, Hongzhang Wu, Linjiang Deng, Guopeng Feng, Duo Yang

Fault- Tolerant Multi-Agent Control Based on Asymmetric Communication Network..........ccccoecereenennenee. 627
Wenduo Yu, Pengxiang Suo, Zongjin Guo, Guangyu Liu, Zuoxiang Zhang, Linjiang Deng

Event-Driven Control of Multi-Agent Systems Based on Discrete Communication ..........c..ceeeeeeevenuenennenn 632
Wenduo Yu, Pengxiang Suo, Zongjin Guo, Xiaolong Zhang, Jianing Fei, Linjiang Deng

Multi-Agent Resilient Control Based on False Data Injection Attacks ........ccccooceiviniiniiiiniiniiieneceeee, 637
Wenduo Yu, Zongjin Guo, Pengxiang Suo, Nan Li, Ziyi Song, Linjiang Deng

Economic Dispatch of Urban Renewable Energy Based on Information Entropy ...........cccvecvevveienienieennnnen. 642
Zhenqi Zhao, Duo Yang, Wenduo Yu, Nan Zhao, Pengqiao Zhang, Linjiang Deng

Adaptive Neural Event-Based Course-Keeping Control of Marine Vessel .........ccocvevcviiiciieeiiieiciieecie e 647
Zhengqi Zhao, Linjiang Deng, Wenduo Yu, Chu Wang, Xiaoyun Wang, Xuyang Zhang

Design and Optimization of Decoding Circuit of Linear Differential Variable Voltage Sensor for an
Actuator DIIve COMLIOLIET. ......c.oiuiiiiiiiciec ettt s 652
Yiju Wang, Wulong Lv

Application of Intelligent Training in Power Information Communication ............ccccceveevueerienienieneenennennne. 657
Jinghua Yao, Chao Xu, Shuo Chen, Xing Huang, Yu Zhang

Research on Intelligent Question and Answer Reasoning Algorithm Based on Natural Language
Processing TECHNOIOZY ... .cueiuieiieiieee ettt et ettt s bttt et e at e et e bt ebeebeeneesaees 661
Yu Zhang, Jinghong Zhao, Shuo Chen, Lei Jin, Jinghua Yao

Dynamic State Estimation of AC/DC Hybrid Distribution Network Based on Model Compensation
and Unscented Kalman FIIET ........cooooiiiiiiriiiiiieeeesee ettt sttt 667
Shiyao Hu, Xichun Feng, Jianing Yue, Yuntao Ju, Jiang Jing

Study on Electricity Retail Packages for Multi-Market Synergy Development.............c.ccoocevieniininniniennn. 672
Hui Zhang, Jian Zhang, Ye Zhang, Nannan Xia, Xin Zhang

Research on Neural Network-Based Intelligent Recommendation Algorithm for Electricity Etail
o T0d S TSRS 676
Jian Zhang, Hui Zhang, Nannan Xia, Ye Zhang, Xin Zhang

Application of VR Intelligent Interaction Technology in Electric Power Safety Training..........ccccccceeveenennee. 680
Liyang Liu, Yu Zhang, Libo Xu, Yunpeng Li, Yonghui Han

Cooperative Power Grid Inspection for Swarm of Unmanned Aerial Vehicles Guided by Virtual
Feng Long, Xiaoyun Wang, Yanhong Xu, Yan Zhang, Shitong Wang, Linjiang Deng

Optimal Cruising Control for Unmanned Surface Vehicles Under the Sea Area Exploration Tasks................ 690
Qingyuan Dong, Feng Long, Qiushi Xu, Haowei Jiang, Wanxin Zhao, Linjiang Deng

Distributed Energy Management Strategy for Integrated Energy System Towards Lower Carbon
EINISSION ...ttt ettt h ettt n ettt nesae e 695
Qingyuan Dong, Yanhong Xu, Feng Long, Shitong Wang, Liwen Gu, Linjiang Deng

Adaptive Optimized Tracking Control of an Autonomous Marine Vehicle with Actuator Faults .................... 700
Yanhong Xu, Qiushi Xu, Xiaoyun Wang, Liwen Gu, Yan Zhang, Linjiang Deng



Intelligent Tracking Control of Nonlinear Systems with Pure-Feedback Structure Using Optimized
2 Te) 1157 o] <SSR 705
Qiushi Xu, Qingyuan Dong, Feng Long, Yan Zhang, Wanxin Zhao, Linjiang Deng

Neuroadaptive Trajectory Tracking Control for an Underwater Robot Via Backstepping Strategy................. 710
Xiaoyun Wang, Qiushi Xu, Qingyuan Dong, Wanxin Zhao, Haowei Jiang, Linjiang Deng

Robust Distributed Fixed-Time Economic Dispatch Method for Ship Power System with Bounded
DISTUIDANCE. ...ttt ettt e a e e b e b e b e e a bt e et se e e sheesb e et e emteea e e e b e e bt e be et e eneeeaeas 715
Zixiao Ban, Fei Teng, Qihe Shan, Qi Xu

The Sharing Transaction Mechanism of Multi Energy Virtual Power Plant with Flexible Combined
Heat and POWET ULIES ......co.ooiiiiiiiiiiicicene ettt ettt sttt sttt n e st b e ne s 720
Shubo Sun, Yating Wang, Tianfeng Chu, Xinrui Liu

Research on Collaborative Optimization of Virtual Power Plant Based on Demand Response
01153 113 T 1 E OO OSSR URPRPI 725
Junbo Feng, Ming Li, Tianfeng Chu, Xinrui Liu

Optimal Dispatch for the Energy Internet: A Review of Progress, Challenges and Future Trends .................. 730
Xuefeng Zhao, Haoran Cui, Gan Zhi, Hanguang Su

Flexible Resource Aggregation Model and Scheduling for Virtual Power Plant.............ccccoooiiiiinnnnnne. 735
Minggang Song, Nan Zou, Pengfei Pan, Junhan Qin, Yuening Shi

Study on the Application of Big Data Technology in the Management of Electric Power Safety
PrOQUCLION ..ottt et sttt b et b e s e b sttt sa e ene e 741
Qian Gao, Yongxin Miao, Zhengdao Liu

Stochastic Optimization a New Method Based on for Solving Dynamic Reactive Power
Optimization Problems Involving Renewable Energy and Storage..........cocevoeivienieniiiiniiinienienceceeeee, 746
Xu Hu, Jian Feng, Feiran Yang

Multi-Time Scale Optimal Scheduling of Integrated Energy System Considering Electric-Thermal
DEmMANd RESPOMISE .....eecuvieiiieeiiieiiieeteeeite et e ettt e st e sttt e sbeessbeeesbeessseessseeasseesssaessseesssasassesssseessseesnseesnseesnsesnnseesns 752
Cui Yan

Output Current Balancing Control Strategy of Energy Storage Units Based on Improved Consensus
ATGOTIERITL ¢ttt st b et b et ea ettt be bt e bt e bt ea b et e st e bt sbeeb e e bt esteae e e b e 758
Wang Liyang, Fan Ming, Li Jiao, Fu Ruohan

Nonparametric End-To-End Probabilistic Forecasting of Distributed Generation Outputs
Considering Missing Data IMPutation..........ccoocierieiiiiiiiieieeierer ettt 764
Minghui Chen, Zichao Meng, Yanping Liu, Longbo Luo, Ye Guo, Kang Wang

Author Index





