Proceedings

2025 the 9th International Conference on Smart
Grid and Smart Cities

(ICSGSC)

1 - 3 November 2025

Chengdu, China

< IEEE



2025 the 9th International Conference on Smart Grid and Smart Cities (ICSGSC)

Copyright ©2025 by the Institute of Electrical and Electronics Engineers, Inc. All rights reserved.

Copyright and Reprint Permission:

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.

Other Copying, reprint, or reproduction requests should be addressed to IEEE Copyrights Manager, IEEE
Service Center, 445 Hoes Lane, P. O. Box 1331, Piscataway, NJ 08855-1331.

Conference XPLORE COMPLIANT Version
IEEE Catalog Number: CFP25URA-ART
ISBN: 979-8-3315-6846-7

Conference USB Version
IEEE Catalog Number: CFP25URA-USB
ISBN: 979-8-3315-6845-0



2025 the 9th International Conference on Smart
Grid and Smart Cities

(ICSGSC)

Table of Contents

| 4 ) £ T T X1

COMUMUEEEES ..ottt ettt eee et ee e eee e e e e eeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeeeeaeeeeennnenenennnn Xii

Control Models, Performance Optimization and Security Analysis in Power Systems

Optimal Design of the Opening and Closing Coil Parameters for a Fast Repulsive Force Mechanism Based on
Electromagnetic BUITETING. .......coouiiiiiiieie ettt ettt ettt et ettt et e bt e beenteeteenteenseenseenseanseans 1
Wenchao Mi, Jiangtao Xiao, Jianhua Xia, Ziwen Ma, Teng Luo, Yongchao Cui, Tianjing Huang, Ming Li
Efficient Equivalent Modeling Method for Direct-Drive Wind Turbines Based on Dynamic Controlled Source
IMLECRAMISINL ...ttt et ettt h ettt et e st e et e e st em et e e bt e a e et ekt eh e eme et e ebeeatem e e ekt eh e enteebeebeen e e teebeebeentetenee 7

Desheng Zhou, Zhaoxin Du, Yazhun Zhang, Haojiang Liu, Zixu Ren

Reactive Power Support Control Strategy for Controllable Line Commutated Converter and Experiment Verification
Based on Digital-Physical Hybrid Dynamic MOdel ..........cccuoiiiiiiiiiiiiiiicieciecteeee ettt 12

Yahu Gao, Jun Yang, Tingting Li, Jing Zhang, Longze Kou, Yugqin Gao

Optimization of Circuit Breaker Drive Motor Control Based on RBF Neural Network Control Algorithm.................. 20
Wenchao Mi, Jiangtao Xiao, Jianhua Xia, Tianjing Huang, Teng Luo, Yongchao Cui, Ming Li, Ziwen Ma

An Integrated Framework for Power Grid Investment: From Specialized Evaluation to Control Allocation................ 26
Xin Mei, Jing Wang, Weilin Tong, Weijie Cao

Double-Layer Predictive Control Optimization of Office Building Air Conditioning System Based on Mechanism-data
Hybrid Model and Novel LSX AIGOTTRIMN...........oiiiiiiiieiieiieciectest ettt saesaesaeesbeesbeesaesssessseesseessessseenseenns 32

Haoyu Zhang, Ping Jin, Wangqing Ma, Ding Dan

Control Models and Parameter Analysis in Power Systems
The Research of the Inrush Current Suppression Control Strategy in Fully Controlled Current-source Converter....... 38
Yiming Ji, Xiaolin Shen, Jun Zhang, ShuaiHua Shen, Lin Liu, Shangan Du

The Role of Reactive Power Compensation Devices in Sustainable Railway Power Supply: Analysis and Future
DITECLIONS ..viuvieuieiietieiteite ettt ettt et e et e e te et e eneenee e e eseeneen s e st eseensans e st emeensenseeseemeenseseaseensensenseeneansensesseentensensesseeneensensens 44

Olimjon Toirov, Zuvur Toirov, Salikhdjan Khalikov, Mirzokhid Taniev, Islomjon Toshpulatov, Yinan Yang, Batirjon
Abdurakhimov, Omonjon Polvonov, Yinyu Chen, Shokhrukh Azimov

A Three-Level Zero Common-Mode Voltage Modulation Strategy Considering Neutral-Point Voltage Balance ......... 49
Ding Dan, Yujing Guo, Ping Jin

il



A Parallel PSO Algorithm for Integrated Substation and Transmission Line Siting ..........ccceeeveeeieevieerieecieeneeieeieeneenns 54
Wei Li, Chenhao Ma, Kang Wen, Keyang Sun, Yangyi Zhou, Yuran Liu

Online Sharing Technology of Models and Graphics on SUDStAtiON ..........ccceeirieiererieieierese e 60
Hui Ren, Jiejie Li, Zeliang Shen, Renhui Dou, Zhigiang Yao, Xin Xu

A Method for RUL of Lithium-ion Batteries Based on Variational Mode Decomposition and Transformer-GRU Dual
N EEWOTKS ..ttt ettt h ettt e bt ea et e bt eh e em e et e eb e e bt et et e eh e eh e et e bt e bt en b e bt ebeeht e benbeebeentenbentes 66

Junkai Ma, Haitao Liu, Zhiming Qiao, Yang Xia, Wenxiao Zhang, Lun Xu

Comparative Analysis of Current Terminal Structures for Cable TeStING..........ccveevereririerieriieeeiereee et 72

Gang Yang, Guogiang Li, Yihan Zhao, Shucai Lan, Yidan Sun, Haochun Xu, Shiyuan Lyu, Gang Liu

Fault Diagnosis and Stable Operation of Smart Electrical Equipment

Transient Stability Assessment in Power Systems Using Graph Isomorphism Networks...........cceccevvvrieriiiniennenneene 78
Xuegqiao Xiong, Fang Tian, Yanhao Huang, Dongqi Li, Haiyan Zhang, Chenyu Ma

Analysis Method for The Failure Rate of Distribution Cabinets in Different Forms of Heavy Rain.........coccccceceenenin. 84
Shiguang Nie, Bin Chen, Rui Li, Bin Xu, Kang Yue, Changhong Wang, Xianrui Yun

Fault Ride-through Control of Grid-forming MMC without Inner Current LOOp .......c.cccuevverieeiieiieeieeieeieeie e 90
Xiao ZHOU, Sichao WANG, Yanying SUN, Liwen ZHENG, Junjie LIN

Diagnosis method for open-circuit fault of hydrogen production power supply based on three-phase input current
T LT 1P 1 S OO 96

Jiaxin Qie, Jiahui Qie, Jihang Zou, Qingi Xu
A Remote Fault Tracing Method for Power Equipment Based on the Fusion of Temporal and Spatial Features........ 102
Linfeng Wu, Yu Wu, Yiling Tan, Shunli Chen

New Distribution Network Optimization and Reliability Assessment

Multi-objective optimal power flow for distribution networks with distributed power sources based on second-order
COME TEIAKATION. .c..eutentiiteitetesteeit ettt ettt ettt b et et b e bt et et e bt e bt emt e bt e b e es b et et e e bt emt et et e ebeemte st e ebeest et enbeebeentensenne 111

Yuting Hua, Rui Wang, Peihao Liu, Chen Luo, Lei Ding, Qinglin Yang, Zhuo Wu

Joint Identification of Topology and Line Parameters in Three-phase Distribution Networks with Hidden Nodes..... 116
Xun Xu, Meng Han Xiao, Liang Li Xiong, Jia Cheng Li, Chang Ye, Yu Qi Ao

Reactive Power Optimization of Distribution Networks Based on Chance Constraints ..............cceeceeeeriereneseeneennenn 122
Haiging Cai, Liang Tu, Wei Chen, Wencong Wu, Qingyan Zhang, Jian Wang

Data-Driven Load Clustering Methods for Power Distribution NetWorks ..........ccccooveieiirininiienereeeeeseee e 127
Shuai Wang, Dongli Jia, Zhaoying Ren, Xueshun Ye, Kaiyuan He

Multi-Resource Planning for Rural Distribution Networks Considering Economic Efficiency and Reliability .......... 133
Xinran Na, Yuxuan Chen, Yueyang Ji, Wei Li, Shengbin Chen, Haoran Ji

Real-time identification method for hybrid measurement line parameters in distribution networks based on robust
TECUTSIVE LEAST SQUATES ....uveeuvierietieteeteeteesteesteeteesteeseeseesseeseasseeseasssasseasssasssasssasssesssasssasssasssasssassanssasssesssesnsesssenseas 139

Qinglin Yang, Yuting Hua, Yueming Yu, Zhuo Wu, Chen Luo, Lei Ding

iv



New Energy Electric Vehicles and Power Supply Technologies
Genetic Algorithm Optimization of Regenerative Energy Recovery Technology for Pure Electric Vehicle................ 144
Zuye Wang, Jicheng Sun, Tianhao Wang, Tao Han, Yonggang Zhang

FedStack: A Federated Stack Discrimination Framework for Predicting Multi-Site Electric Vehicle Charging Sessions
I STNATE GIIAS. ¢ttt ettt ettt ettt s bt e eeess e et s bt e s s e s et e e st emse b e ebeeaeemne bt eueemnenenteeueennennenne 150

Jinyu Wang, Zhibo Guan, Mingkai Dai, Shuangyi Li
Hosting Capacity Assessment of Distribution Networks with PV and EV Charging Stations ...........ccceecvevvervenivenenene 155
Jiazheng Sun, Xiaoxiao Hu, Hengyu Liu, Zhi Zhang, Hao Peng, Zhihao Yang

Analysis of Electric-Vehicle Users’ Consumer Psychology Based on Latent Variable Identification.......................... 160
Defeng Su, Xiaolong Jin, Tian Luan, Shuo Liang, Zixuan Cao, Ruiyang Liang

Key Technologies for Frequency Security and Stability of New Power Systems

Data-Driven Generation of Stability Boundary Samples for Adaptive Steady-State Security Assessment in Power
N 1528 USSP 165

Su-Wei Zhai, Wen-Yun Li, Xi-Ming Zhang, Zhuo-Huan Li, Kai Cheng, Yang Yu

Transient Overvoltage Analysis and Simplified Evaluation Method for New Energy Integration via AC Transmission
SYSTEIMIS ...ttt et ettt et et et et e bt et e e bt e st e e st e bt e st e st e st e st e eee st e eRte R te Rt e eRteeRteeRteenteenteenteenteenbeenteenteenteenteenteenseenee 171

Ting Xiao, Shicong Ma, Tiezhu Wang, Yarong Guo
Impedance-based Oscillation Localisation for POWEr SYStEIM.......cc.eeiieriierieniieiiieriierieeie ettt esteesveeseeesreeseeeseeesseens 177

Ziyu Fan, Yunfei Chen, Ronak Rabbani, Xiaoyao Zhou

An Open-Loop Synchronization Approach with Phase Compensation Against Frequency Deviations via Three-Phase
VOIEAZE SPACE VECTOT ..ottt ettt et et e bt et et e bt e st e s te st e st e st ense e s eeseenseesseenseansaeseenstensaenssenssennsesnsenneas 183

Maosong Zhang, Xinle Zhao, Pan Yu, Xiugin Wang, Jiacheng Gu

Day-Ahead Scheduling Method for Shared Energy Storage Participating in Multiple Ancillary Services of New Power
Systems Based on Deep Reinforcement Learning...........ocverierierierieniesieeie ettt setesteete et eteeeeeteense e eneeeneeenee 189

Qing Wang, Tong Li, Qian Wang, Ziyue Yang, Hanyang Dai, Bo Su

Dynamic Modeling of Electricity Scenes with Time-varying COonsiStencCy .........ccoceverierenenerieneneneerieneneneeeenienne 195
Zhaoyu Zhu, Zijian Yang, Ning Xu, Zhipeng Wang, Chao Qi, Bo Yu, Zhuoran Chen, Jiangin Yin

Smart Modeling Method for AC Chopper in VSC-Rectifier During Electromechanical Transients................c........... 203
Jing Cai, Xiwang Xu, Yilang Jiang, Zhida Su, Ping Ding, Hanyang Dai

Adaptability Analysis of Transformer Protection for Offshore Wind Power Low-Frequency Transmission Systems
Chenging Wang, Shi Chen, Taohui Jia, Yaming Ge, Xiangping Kong, Shuping Gao

Essential Techniques for Power System Fault/Post-Fault Response Analysis, Fault Ride-Through
and Control

Blended RAG-Enhanced LLM Multi-Agent Framework for Anomaly Detection and Alert Management.................. 217
Hao Wang, Zhiying Wang, Lei Wang, Fangfang Dang, Shuhui Wang, Peng Lin



Open circuit fault diagnosis method for wind power converters based on voltage value analysis............ccccceerveennenne. 223
Yuxiang Chang, Zipeng Guo, Bo Zhou, Tianbai Zhang, Enming Fan, Qinqi Xu

Zero-Touch Geographical Fault Localization Method for Optical Cables in Power Communication Networks Based on

OTDR=GIS INEEGTALION ...evvieiiieiiieie ettt ettt et eete e eteeteeteeteesbeesteesseesseesseanseanseanseenseanseensesnseansesnsesnsesnseensesnsennns 229
Xiaofang Feng, Yitong Chen, Qiang Huang, Zhimin Yang, Guilong Wu, Lin Liu, Jingwei Yang

The Research of the Inverter Fault Current Development and Protection Measures in Fully Controlled Current-source
COMVETLRT ...ttt ettt ettt ettt ettt et st e et e et e at e e et e e ot e oot e oot e e ot e e ateeabeemteembe e bt eabeembeembeeateemneenneenneenne 235

Yiming Ji, Xiaolin Shen, Jun Zhang, ShuaiHua Shen, Lin Liu, Shangan Du

Research on Coordinated Optimization of Fault Ride-Through Characteristics for Integrated Wind-Solar-Storage
STATIOMIS ...ttt ettt ettt ettt et e bt et et st e et ess et e e bt e ae et et e bt ess et e e bt eetem s et e e bt emsen st bt e et en st bt eh e e et e n e eh e e et enn e neebeesnennenes 242

Lining Su, Yilang Jiang, Junling Wu, Wencheng Zhang, Jingqi Yang, Lei Yun

Advanced Power Electronics and Energy Management for Low-Carbon Smart Grids

The Role of Smart Grid Construction in Talent Recruitment: Analysis Based on the Opportunity Effect................... 248
Songsong Liu, Guoquan Wang, Peng Kang, Dan Zhao, Hongqin Yang, Anli Sun

Design and Implementation of Non-Contact Infrared Online Temperature Monitoring System for Bus Duct Joints in
Smart Grid DiStrIDULION SYSEIMS ....ceuueitietieriiertieritertierttertterttestestesttesttessaesstesstesseesstesstessteansesssessseenseenseenseensesnsesnseenes 256

Zhengheng Li, Yongfeng Liu, Xianlin Yang, Xifeng Yan, Yu Su, Wu Jianfeng

Intelligent Grid-Oriented Cable Line Monitoring System: Design and Application Based on Cloud-Edge-End
(00U b 10701 215 e) 1 (OO OS PP 262

Xifeng Yan, Xianlin Yang, Yu Su, Luyu Song

Research on the compound risk assessment for power grid equipment and facilities under multiple hazards............. 268

Wentao Wu, Na Luo, Jie Feng, Yiran Yan, Ganggang Yu, Zeyu Liu

Automatic Post-Evaluation Technology for Power Grid Maintenance Scheduling Based on Monte Carlo Simulation
Driven DY MasSIVe DIata ........coveiiriiiiiiiiiiiiieteenteettet ettt sttt ettt ettt b e s bt ettt be et besbe et nae e 273

Yibo Wang, Zhifan Huang, Yuyang Li

Low-Damage Variable-Granularity Overwriting Method for Secure Flash Memory Erasure in Power Terminals......279
Xiaoyu Wang, Sheng Liu, Fang Shang

Multi-dimensional Power Data Forecasting in Smart Grids Using Hybrid Signal Decomposition and Deep Learning

Yukun Qin, Bing Zhao, Enguo Zhu, Yan Liu, Ran Li

Multimodal Energy Collaborative Planning and Electricity Market Trading

Review of Optimal Operation and Coordinated Development Research Based on Multi-Energy Coupling Systems

Yishu Zhang, Yuanhao Chen

Impact of Network-Related Cost on Peer-to-Peer Energy Market Equilibrium: Evidence from the Cournot Model ....298

Yuanxing Xia, Renxi Yu

vi



CAN-MAPPER: CAN Message Attribution and Physical-node Mapping via Electrical Response.............cccccoueennene. 303
Weiping Yao, Qingbao Li, Guimin Zhang, Weihua Jiao

Research on a PQDIF Data Recovery Method Supporting Isolated Reconstruction............occvecvevverereecienieseseeniennn 309
Xiaoyu Wang, Sheng Liu, Fang Shang

A Review of Robust Optimization-Based Transmission Planning under Large-Scale Renewable Integration............ 315
Jian-tao Li, Jia Lu, Hou-lin Pan, Yang-tian Ning, Xin-ling Chen, Zi-jie Lin

Strategies for Wind-Storage Hybrid System in Energy and Frequency Regulation Market.............cccoeveevieeciienieennnne 322
Zuofu Ma, Yuchao Xiong, Lin Wang, Jiayu Tang, Yuxiao Yang, Haoming Liu

A Techno-Economic Comparison of Green Hydrogen Systems for Mitigating Power Grid Fluctuation..................... 328
Zihan Zhou, Lurui Fang, Wenzhang Zhang

Archipelago City as a Target Scheme for SUPer MeacIties. ......ccuverierierierieiieiieseenieseeseesseeseesseesssesssesssessesssessns 333
Galina Bobrik, Petr Bobrik

A Matrix Perturbation-Based Sequential Optimization Method for Virtual Inertia in Grid-Following and Grid-Forming
HYDTIA SYSTEIMS. . .eiitieiieieeie ettt ettt ettt ettt et e et e e te e beesteesteesseesseensaenseenseesseesseesseensaensaenseenseensaenseeseenseenseensaenseans 338

Yuwen Qin, Chao Duan, Boyan Zhao, Chenxi Wang, Zeming Peng

Photovoltaic Power Generation Systems and Power Generation Forecasting

Causal Inference and Counterfactual Augmented Modeling for Rural Photovoltaic Power Forecasting..................... 345

Tao Huang, Peidong Xu, Haozhe Zhan, Tianlu Gao, Jun Zhang, Tong Liu, Shengbin Chen

Photovoltaic Power Forecasting Based on Bayesian Optimization and Error-corrected CNN-LSTM-Attention Model

Zian Wang, Zhuangzhuang Yu

Design and Optimization of Filter Parameters for Photovoltaic Inverter with Power Quality Control........................ 358

Lijun Wang, Jiacheng Gu, Wei Ma, Jun Tao, Ruonan Hu, Pan Yu, Haijun Yu, Wanghao Wu

Capacity Planning of PV-Storage—Charging Stations Considering Dynamic O&M Costs and Heterogeneous Scenario
I EIALION. ...ttt ettt ettt ettt et et e et e e teesbeesbeesbeesseessaenseenseenseenseensaesseenseenseenseenseenseenseense et e eseeteeteeseeteesaetaans 364

Yongkai Xu, Jianhua Gong, Jun Xiong, Haoyang Tang

Research on the Frequency Regulation of Photovoltaic-storage System in case of Multidirectional Frequency
21 0T ) TSRS PSRSSP 370

Haoyin Ding, Jinwen Sun, Jiachen Liu, Xinyu Li, Bo Xu

Development and Power Generation Technologies of New Clean Energy

Enhancing wind power forecasting accuracy through a hybrid variational mode decomposition and liquid neural
network framework of non-stationary wind speed prediCtion ............cvecierierierieniieiereeeese et 375

Lei Zhou, Wei Dong, Yan Mei, Jinxing Che

Optimal Power Flow Model for Offshore Wind Farms Integrated via HVDC into Power Systems .............cccccueenenne. 381
Jia Chen, Sukai Hu, Feixiang Chen, Qixiang Wang, Chunhui Qu, Linjun Shi

vii



Extreme Characteristic Analysis Methods of Wind Power Based on Extreme Value Theory and It’s Applications ....387
Jiliang Jin, Aobin Zhang, Naixin Duan, Xin Zhao, Yuejia Li, Yuxing Tong

Carbon Value Measurement Research on Grid Consumption of Offshore Wind Power under the Progress of

TTanSMISSION IMALETIALS ....c..oiuiiuieieieit ettt et ettt e h et e bbbt em e et e s beeat e tenbeebeestentenbeebeensensenee 392
Jing Liu, Yiging Xiao, Xi Wei

Day-Ahead Two-Level Scheduling for Hydropower Systems Based on Hybrid Neural Network-Driven Water Level

FOTE@CASHINE. ....eteeeiieeteete ettt ettt ettt ettt et et e et e ete e te et e enteenteenseeaseenseenseenseenseensaenseensaenseenseanseeseenseenseeseenseenseenseans 398
Qingliang Wang, Lixuan Zhu, Lijian Jiang, Dawei Chen, Biao Li, Mengshuang Liao, Tianyu Xu, Yonghong Hu

Smart Grid-Oriented Urban Heat Island Intensity Prediction with Uncertainty Quantification via Fuzzy Granulation
and BiGRU QUANTIIE REGIESSION ........ccuertiiiieieieriieiieieiesie st etetestesteetetesteeseessessesseeseessessesseesaensensesseessensessesseensensenses 404

Danni Guo, Yuhua Zhang, Dewen Deng

A Comprehensive Energy Management Strategy for Energy Storage Systems in MEA under Pulsed Loads based on
Fuzzy Logic and Random FOrest PrediCtion. ..........c.eeiiirieriiiiieiieeesieesicesie ettt ettt ettt ettt esaeenaeens 410

Guihua Liu, Ye Tao, Lichen Kui, Kun Liu

Radial Offset Optimization of Heliostat Field Receiver TOWET .........ccccovieiiiiiiiiiniieiieieeiceieeceeeieeec e 416
Yiming Zhi, Zhuoqun Li, Weijia Li, Shuanghong Lei, Yuexin Fu, Qi Jia

Load Forecasting and Simulation Calculation in Electrical Systems and Equipment

Improving the operational reliability of smart grids: An ultra-short-term load forecasting scheme based on anisotropic
radial basis function kernel extreme learning MacChine.............ccocverieriiiiierieniiierere ettt 422

Kerui Chen, Yuhua Zhang, Qiqi Dai, Haixiong Yu

Load Situation Prediction of Distribution Networks Based on OMA-Optimized ELM...........cccccoovvviieniinienienieneene 428
Zhuo Wu, Yuting Hua, Rui Wang, Qinglin Yang, Chen Luo, Lei Ding

Multi-Scale Spatio-Temporal Graph Attention Network for Short-Term Power Load Forecasting .........c..c.cceceevennee. 433
Lu Liu, Zhengnan Chen, Chunming Wu, Yongquan Shi, Yueyang Pi, Shiping Wang

A Feature-oriented Temporal Scenario Generation Method considering the Wind-PV-load Uncertainty..................... 439
Ran Sun, Hongzuo Guo, Sha Yang, Mengjiao Wu, Huayong Lu, Haoyu Zhu

Short-term Net Load Forecasting Based on TimeMixer with Weather Variables..........ccccccoevvieviiiiinciiecieeieeieeie e 445
Kaigiang Wang, Yulu Ren, Zhiwu Ye, Yuhui Yin, Jiyun Zhou, Shuo Shan

Reliable Multi-Step Probabilistic Forecasting for Electricity Load: A DLinear and Split Conformal Prediction
AAPPIOACK ...ttt ettt ettt ettt ettt et e et e e bt e bt e bt e bt e bt e bt e bt et e e bt att e ttaatt e st e nt e st enaeteeesseeaseassearseetseasseenneeaseaneas 451

Yan Mei, Mengling He, Lei Zhou, Jinxing Che
Electric Vehicle Load Forecasting Based on Probabilistic Modeling and Deep Learning ...........ccccceecvevveveenieneennnnne 456
Xiaoxiao Hu, Jiazheng Sun, Hengyu Liu, Zhi Zhang, Feixiang Qiu, Zhihao Yang

Research on Modeling of Multi Type Load Characteristics and Demand Response Based on Grid Single Distribution
B2 41 0] w14 L) RSP SP 462

Juan Bai, Zhenhua Qin, Deyin Wang, Shu Chen, Shiwei He, Weitang Liu, Xingtong Xie, Yu Zou

viii



Load optimization allocation method considering frequency security under deep peak regulation............cccccvevueenenne 468
Zhaorui Liu, Jiakai Shen, Xiwei Jiang, Qidi Huo, Xuze Gao, Shiji Wang

Frequency Regulation Strategy of Air Condition Loads Considering Thermal Comfort ............cccecevinenerinicncnenenne 474
Jindian Lu, Li Zhang, Wei Wang, Zhuang Shi, Can Wang, Wanghao Wu, Feixiang Peng, Jun Tao

A Study on the Optimal Frequency Modulation Scheduling of Load Aggregators Based on Game Theory................ 480
Heyang Yu, Wangzhang Cao, Tingzhe Pan, Xin Jin, Zongyi Wang

Electricity Market Trading and Pricing Strategies

Carbon price prediction model under the new power system: Integrating rolling singular spectrum analysis and

Yuhua Zhang, Yi Pan, Dewen Deng, Yuqi Chen

Electric Vehicle Charging Pricing Strategy For Temporal-Spatial Collaborative Guidance Scenarios..........c..cc..c...... 492
Shuo Zhang, Ting Yang, Shaohua Han, Jinian Pang, Lizi Luo

Modeling and Method of Evaluation Indexes for Controllable Capability of Demand-Side Aggregators................... 497
Wangzhang Cao, Tingzhe Pan, Xin Jin, Zongyi Wang, Heyang Yu

A Novel Hybrid Model for Carbon Price Prediction in Smart Grid: A Case Study of Hubei Market .......................... 503
Heping Wang, Yaping Li

Optimal Scheduling of Integrated Energy Systems Considering Stepwise Carbon Pricing and Time-of-Use Electricity
PIICIIIZ ettt ettt ettt ettt et e et et e e bt et e et e ekt ekt et e et e en bt ekt ea ke ekt e bt e bt et e e bt e bt ebeenbeebeeteenteans 508

Litao Zhang, Zhuoqun Li, Jiawei Fan, Maomao Yuan, Xingliang Du, Gongtao Wang
Optimal Bidding Strategies for Industrial Loads Considering Frequency Regulation and Carbon Markets................ 514
Peilin Yu, Litao Guo, Xiandong Xu, Chao Long

Analysis and optimization suggestions for residents’ time-of-use electricity price poliCies .........ccccervvrrverrerverevennen. 520

Junhui Liu, Yihan Zhang, Yansha Zhang, Zhigang Shen, Wenjing Zu, Yao Lu, Minghao Cao

Application of Artificial Intelligence in Smart Power Systems

Enhanced Smart Grid Visual Monitoring through Conditional Residual Single Image Super-Resolution with Swin
Transformer Pre-training and Attention-Enhanced Diffusion Model ............cccooiiiiiiiiiiiniineieeeeeeeeeeene 527

Qiang Zhang, Zhujiang Liu, Jianhua Cui, Dingyan Hua

From 3D Nameplate to Ledger Key: A Lightweight Approach for Substation Equipment "Same-Type-Different-ID"
ACCUTAE ASSOCIALION ...ttt ettt ettt ettt eb st et et e eat et et e ebees e et e bt ebees b et et e ebeem b et e sbeebeentebeabeestebenbeebeentensenee 533

Yu Chen, Zhou Shen, He Liu, Gongyi Hong

Methodology and Application of Wildfire Risk Analysis Based on Multiple Meteorological Data...............cc.ccueenuee. 539
Wenzhong Zou, Liyuan Deng, Haibo Shen, Ke Zhang

Leveraging Blockchain and Edge Computing for Efficient Resource Sharing in Smart Grids...........cccccvevvevieneenenne 545
Xiangfeng Gong, Wei Gao, Haitao Li, Entang Li, Haiqi Li, Huadong Zhang

DRL-based Computation Offloading for Renewable Energy Powered MEC Network .........cccceoeviiieiiiieninieiee, 552
Mingjie Zhu, Shubin Zhang, Ying Liu, Wei Gao, Chuan Liu, Yujian Ye, Wei Peng

ix



Automatic License Plate Detection and Recognition in Peru with Al: Training and Evaluation with COCO Metrics for
Technical Guidelines in Traffic Management and Public Safety...........ccooiviriiieninieieeeceeee e 558

Edwin Manuel Menendez Torres, Luis Angel Damian-Damian, Leonel Damian-Damian, Job Daniel Gamarra
Moreno

Low-Carbon Operation and Carbon Emission Forecasting in Integrated Energy Systems

Provincial carbon emission prediction method based on the combination of heuristic optimization and ensemble
JEAITIIIIZ ..ttt ettt ettt ettt ettt et et e et e eateesbeeateenteenteenseenseeaseenseenseenseenseenseenseanseanseanseanseenseenseenseenseenseenseenseenseenseenne 564

Qinhui Zhan, Sheng Zhang, Zeqi Zhang, Yingjie Li, Danhui Lai, Ningrui Zhou

Optimal Dispatch of Cement Industrial Integrated Energy System Considering Demand Response Under Carbon
TTAdING IMECRANISIN .....viiiiieiieiieie ettt ettt ettt et e e bt e be e teesteesteesseesseesseenseenseenseenseenseenseenseenseenseensaenseensessseans 570

Wangqing Ma, Ping Jin, Ding Dan, Haoyu Zhang

Dynamic Interrelationships among Energy Consumption, Carbon Emissions, and Economic Growth in the Context of
SMArt GTid DEVEIOPIMENL .....c.tiiuiiiiieiietieite ettt et et e st ee e s tesseeesteesteesteenteenbeenteentesntesnsesnsesnseenseenseenes 576

Xueting ZHANG, Junzhi CHEN, Qiqi DAI, Jia ZHANG, Yingxue LI, Zhuopu WANG, Peian WANG
Optimizing Energy-Intensive Industry Emissions and Dispatch with Dynamic Carbon Electricity Factors................ 582
Zeqi Zhang, Ningrui Zhou, Yingjie Li, Danhui Lai, Qinhui Zhan

Load Management Strategy and Low-Carbon Operation Method for Data Centers in Green Computing Consortium
BIOCKCRAIN ...ttt ettt st et ettt s b ettt b e e bt et e b bt e et ettt e be et ettt ebe st ea e 588

Haoran Li, Weizheng He, Donghui Ding, Lizhi Zhang, Xiang Xu, Kailong Liu



Preface

The 9th International Conference on Smart Grid and Smart Cities (ICSGSC 2025) opened under the sponsor of
Chengdu University of Technology and IEEE. On behalf of the university, we extended a warm welcome and
heartfelt thanks to all participants for their presence and support. Hosted by the College of Nuclear Technology
and Automation Engineering, Chengdu University of Technology, the conference reflected the institution’s
longstanding commitment to education and research.

The fields of smart grids and smart cities had experienced significant advancement, driven by increasing demand
for sustainable and efficient energy solutions. The conference concentrated on novel theories and practical
applications within these domains and provided a broad platform for experts and scholars to exchange recent
research findings and consider future academic directions. Recognizing the opportunities and challenges ahead,
participants emphasized the need for international cooperation and innovation through the sharing of best practices
and experience.

Following a year of preparation, the conference commenced with a program that featured four keynote speeches,
two invited talks, one Best Student Paper Competition, four special sessions, one poster session, and four online
sessions. Renowned experts and scholars in smart grids and smart cities contributed as speakers, and the conference
received 152 submissions from a range of countries including China, Russia, United Kingdom, United States, Peru,
and Uzbekistan. After rigorous peer review, 99 papers were accepted for inclusion in the proceedings.

We hoped that attendees drew inspiration from scholarly exchange, forged professional friendships, and
contributed collectively to the advancement of the power and urban systems sectors. With that, the 9th International
Conference on Smart Grid and Smart Cities (ICSGSC 2025) was declared officially opened.

Prof. Dongsheng Cai, Chengdu University of Technology, China
Conference Chair ICSGSC 2025
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