
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP17K59-POD 
978-1-5386-1428-0 

2017 IEEE Conference on Energy 
Internet and Energy System 
Integration (EI2 2017) 

Beijing, China 
26 - 28 November 2017 

Pages 1-775 

1/4 



 
 
 
 
 
 
 
Copyright © 2017 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:   CFP17K59-POD 
ISBN (Print-On-Demand):  978-1-5386-1428-0 
ISBN (Online):   978-1-5386-1427-3 
 
 
           
 
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 
 

 
 



Table of Contents 

17EI2-008 State Maintenance Decision of Secondary Equipment of Distribution Automation 

Based on Neural Network Algorithm 

 Xiaoqing Zhang, Sujuan Huang and Lin Xie ............................................................ 1 

17EI2-009 Optimization of Base Operation Points of MTDC Grid for Improving Transition 

Smooth 

 Saddam Aziz, Jianchun Peng, Jiaqi Ruan, Hui Jiang and Huaizhi Wang ............... 6 

17EI2-010 Design of an iterative bidding mechanism based regulation service contract market 

including energy storage 

 Jilei Ye, Jinhua Xue, Deshun Wang, Wenqian Yin, Meixuan Chen and Haoming Liu

 ............................................................................................................................... 12 

17EI2-013 An Improved Control Method of High Density Distributed Generation Access to 

Power Distribution Network 

 Yi Chen, Tianjun Jing, Kai Yi and Lei Xue ............................................................. 18 

17EI2-015 Design and Implementation of Integrated Control Instrument for Micro Synchronous 

Generation Unit 

 Hao Li, Hengxu Zhang and Qun Xu ...................................................................... 24 

17EI2-016 Scheduling Optimization Mode of Multi-microgrid Considering Demand Response 

 Yao Wang, Zheng Shi, Jiawei Wang, Shuting Liu, Feihong Wu, Chen Zhao, Jia Li, 

Aiping Ren and Jia Zhang ..................................................................................... 30 

17EI2-017 Dynamic Scheduling Optimization Model for Virtual Power Plant Connecting With 

Wind-Photovoltaic-Energy Storage System 

 Yao Wang, Zheng Shi, Zheng Wang, Jiawei Wang, Xuxia Li, Yuming Zheng, Peng 

Wang, Yingying Hu and Jiaojiao Deng  ................................................................ 36 

17EI2-018 Optimal Regulation on Micro Energy Grid based on Time-shifting Agricultural Load 

 Weizhou Wang, Fuchao Liu, Jianhua Yang, Tianjun Jing, Jingjing Zheng and 

Jianhua Zhang ....................................................................................................... 42 

17EI2-022 Research on LCC-MTDC and STATCOM Technology for Wind Farms Integration 

 Guanglei Li, Wei Teng, Guanyang Li, Hongzhao Wang, Yaoyao Wang and 

Guodong Liu .......................................................................................................... 48 

17EI2-023 Optimal Strategy of Combined Operation of Wind, Solar and Storage Units 

 Wei Su, Guobin Zhong, Chao Wang, Peng Zou and Qixin Chen .......................... 54 

17EI2-025 Optimal Scheduling of Multiple Energy System Considering Power to Gas Unit 

 Jianing Liu, Huazan Zhong, Kaiwen Zeng, Huixian Fan and Qixin Chen ............. 58 

17EI2-026 A Robust and Adaptive Interharmonics Detection Method 

 Zongshuai Jin, Hengxu Zhang, Fang Shi and Xiaohan Shi ................................... 64 

17EI2-030 A Method for Aligning of Transmitting and Receiving Coils of Electric Vehicle 

Wireless Charging Based on Binocular Vision  

 Lei Liu, Pingjuan Niu, Dezhi Luo, Yunlei Guo and Yukai Sun ............................... 69 

17EI2-032 Applying Blockchain Technology to DecentralizedOperation in Future Energy 

Internet 



 Tianyu Yang, Qinglai Guo, Xue Tai, Hongbin Sun, Boming Zhang, Wenlu Zhao and 

Chenhui Lin ............................................................................................................ 75 

17EI2-033 Multi-objective Based Capacity Optimization Design of Standalone Microgrid 

 Ran Cheng, Yong Chang, Ziyi Liu, Mao Ye and Pengyi Liao ................................ 80 

17EI2-034 Forward and Flyback Converter That Can Realize Secondary BOOST or BUCK 

Function 

 Zhao Wang, Conggan Ma, Jianshu Chen, Zhenhui Song and Wei Song ............. 86 

17EI2-035 Study on the Influence of PV Power Generation Model Parameter Variation on 

Power System 

 Hualing Han, Linan Qu, Lingzhi Zhu and Ning Chen ............................................ 92 

17EI2-036 The Design of Multi-interface Protocol Adaptive Conversion Distribution Network 

Communication Device Based on Wireless Communication Technology 

 Peixian Cong, Guiping Zhou, Huanhuan Luo, Honghao Zhao, Fanbo Meng,Lina Fu, 

Yiling Ma, Qiang Gao, Yueyue Li........................................................................... 97 

17EI2-037 Research on Power Data Transmission Method Based on Monitoring System 

Combined With Optical Fiber and Wireless Communication Network 

 Huanhuan Luo, Weichun Ge, Guiping Zhou, Yiling Ma, Fanbo Meng, Qiang Gao 

and Lina Fu .......................................................................................................... 101 

17EI2-038 Research on Communication Technology of Power Monitoring System Based on 

Medium Voltage Power Line Carrier and Low Power Wide Area Network 

 Weichun Ge, Huanhuan Luo, Guiping Zhou, Yiling Ma, Honghao Zhao, Qiang Gao 

and Lina Fu .......................................................................................................... 105 

17EI2-039 System Design and Development of Distribution Network Planning Quality Indicator 

Monitoring Platform 

 Demin Cui, Xiaobo Li and Yang Ge ..................................................................... 109 

17EI2-042 Study of Relay Protection Modeling and Simulation on the Basis of DIgSILENT 

 Jinsong Liu, Junyu Zhang, Ping Ling and Weiqing Tao ...................................... 115 

17EI2-043 Fault Diagnosis of Substation Considering Uncertainties by Using the Multi-Source 

Information of the Primary and Secondary System 

 Xiaoqing Chang, Weiping Wu, Yongkang Zheng, Yuanyuan Ding, Ziyi Liu and Xiliu 

Tan ....................................................................................................................... 120 

17EI2-044 Multi-sources Coordination and Operating Optimization in Micro Energy Internet 

Considering Loads Dynamic Response 

 Qingshan Xu, Yehong Sheng, Xianxu Huo and Baoguo Zhao ............................ 126 

17EI2-045 Research on Methods of Non-communication Protection for 20kV Closed-loop 

Distribution Network 

 Yagu Zhang and Bo Kong ................................................................................... 132 

17EI2-049 Comparison of IEEE C37.118.2-2011 Standard and GB/T 26865.2-2011 Standard 

Based on Synchrophasor Data Transfer 

 Weiqing Tao, Kaiming Dou, Jinsong Liu and Ping Ling ...................................... 137 

17EI2-051 Comprehensive Evaluation of Impacts of High Penetration Distributed Generation 

Integration in Distribution Network 

 Juan Li, Honglian Zhou, Erbiao Zhou, Jingjie Xue, Zifa Liu and Xuyang Wang .. 142 



17EI2-052 Cointegration Analysis Between Electricity Consumption and Economic Growth in 

Fujian Province 

 Yi Du, Pengfei Hu, Hongyang Lin, Kangli Xiang, Huan Zheng, Junpeng Deng, Meng 

Li and Xiongchao Yang ........................................................................................ 148 

17EI2-053 Machine-learning-based Single-phase-to-ground Fault Detection in Distribution 

Systems 

 Xiaodan Zeng, Moufa Guo and Duanyu Chen .................................................... 153 

17EI2-054 Investigation on Anti-interference of Rogowski Coil Current Transformers in Smart 

Substations 

 Jianfei Ji,Yubo Yuan, Fubin Pang and Yongkang Zheng .................................... 159 

17EI2-055 A Novel Resonant Network for a WPT System With Constant Output Voltage 

 Jianyu Lan, Nan Yang and Kaiyu Li..................................................................... 165 

17EI2-056 Framework and Applications of WAMS Light Communication System 

 Benqing Cao, Manesh Kumar Ochani, Hengxu Zhang, Wei Xie, Jingsong Liu and 

Hailong Bao ......................................................................................................... 170 

17EI2-057 Difference Analysis of AC Tie-Line Power Fluctuation Caused by Different DC 

Blocking for Two-area Interconnected Power Systems 

 Mengzhu Hao, Qing Wang, Yiqun Li, Yazhou Luo, Lin Jia, Peng Zi, Yunting Song 

and Dongmei Zhao .............................................................................................. 176 

17EI2-058 Economic Dispatch of Power System Including Electric Vehicle and Wind Farm 

 Hua Pan, Zuofang Liang and Qiangzhong Xue ................................................... 181 

17EI2-059 Research on Image Amplitude Acquisition and Denoising Based on Wireless 

Charging Positioning System 

 Pingjuan Niu, Yukai Sun, Yunlei Guo and Lei Liu ............................................... 186 

17EI2-063 An Integrated Topology for Battery Charging and Motor Driving in Electrical Vehicle 

 Tengxin Wang, Hui Wang, Bowen Xu and Junmin Sui ....................................... 192 

17EI2-064 A General Modeling Approach for the MMC Averaged-Value Model in Large-Scale 

DC Grid 

 Xiangyu Pei, Guangfu Tang, Hui Pang, Ming Kong, Jie Yang, Yanan Wu ......... 197 

17EI2-065 Frequency Control in Distribution Feeders based on Bidirectional V2G Converter 

for EV 

 Ran Wei, Zongjie Liu, Ke Zhou, Lei Xu and Bowen Xu ....................................... 203 

17EI2-066 A New Isolation Control of Three-Port Active Converters for Electric Vehicles 

 Hongxu Yin, Chunxiu Liu, Daning You, Jinyong Zhao, Yuguang Wu and Zhixiang 

Ling ...................................................................................................................... 208 

17EI2-067 Study on DFIG Voltage Control Strategy Considering Small-Disturbance Voltage 

Stability of Microgrid 

 Jingjing Zhao, Liangliang Zuo, Shiyang Huang and Lingguang Zhao ................. 212 

17EI2-068 Research of a New Type of STATCOM 

 Zhi Xu, Shengnan Li, Risheng Qin and Yanhang Zhao ...................................... 218 

17EI2-069 Optimal Correction Strategy for Small Disturbance Stability Constraints With 

Perturbation Method 

 Yude Yang, Jixing Zhao, Hui Liu and Jun Deng .................................................. 224 



17EI2-072 Research on Voltage Quality Analysis System Based on Kernel Density Estimation 

for Power Grid 

 Qingkai Sun, Jiangbo Wang, Tianjun Jing and Yuhua Guo ................................ 229 

17EI2-073 Optimal Day-ahead Scheduling of Electricity and Natural Gas System at the 

Distribution Level Considering Uncertainty of Natural Gas Load 

 Weitong Zhang, Jian Chen, Hongkai Zhang, Yicheng Zhang and Tianshu Li .... 235 

17EI2-074 Cyber-Physical Joint Simulation on Small Interference Stability of Power Grid 

 Wenxiong Mo, Jianfeng Hu, Zhong Chen and Yong Wang ................................. 241 

17EI2-076 PV Power Smoothing in Regional Grid Based on Self-Adaption Wavelet Packet 

Decomposition 

 Yufei Wang, Mengmeng Li, Hua Xue and Changshi Lao .................................... 246 

17EI2-077 Coordination Control and Start-up Strategy in Flexible DC Urban Distribution 

Networks for Smart Cities 

 Xi Chen, Zhiguo Duan, Yong Li, Min Wang and Huijun Zhu ............................... 252 

17EI2-079 The Research and Implementation of Electricity Bill Retrieving Risk Evaluation 

Model for Lowvoltage Users 

 Yuxin Qi, Azguli, Yonghong Xie, Qi Jia, Biao Huang and Weiwei Fu.................. 257 

17EI2-080 An Operation Planning of an AC/DC Hybrid Integrated Energy System 

 Miao Miao, Yong Li, Yijia Cao, Ziya Wang and Ling Liu ..................................... 261 

17EI2-081 Robust Optimal Protection Strategy Against False Data Injection Attacks in Power 

Grids 

 Zeli Wang, Tong Han, Zifa Liu and Shujun Wang ............................................... 266 

17EI2-082 A Two-Stage Robust Operation Approach for Combined Cooling, Heat and Power 

Systems 

 Cuo Zhang, ZhaoYang Dong, Yan Xu and Yumin Chen ..................................... 272 

17EI2-085 A Simplified Modeling Method of New Energy Sources Applied in Relay Protection 

 Di Shang, Jiandong Duan, Hao Li and Xinyu Qiu................................................ 278 

17EI2-086 Modeling the Temporal Correlation of Ultra-short Term Wind Power Forecast Error 

Based on Copula Theory 

 Qijun Teng, Chengfu Wang, Jun Liang and Zhengtang Liang ............................ 283 

17EI2-087 Research on Dispersed Wind Generation Planning in Distributed Systerm Based 

on Voltage Maximum Correntropy 

 Yuhui Han, Jiandong Duan, Xinyu Qiu and Hao He ............................................ 287 

17EI2-088 Research on Capacity Configuration Optimization for Island Microgrid Based on 

Battery’s State of Charge 

 Hongzhao Wang, Guanglei Li, Guanyang Li, Shanlong Wang, Chen Cui and 

Shumin Sun ......................................................................................................... 293 

17EI2-090 Analysis and Verification of a Novel Current Comparison Pilot Protection 

 Qian Li, Houlei Gao, Dachuan Yu and Bin Xu ..................................................... 299 

17EI2-092 Optimal Operation of Multi-Energy Systems in Distributed Energy Network 

Considering Energy Storage 

 Yulong Jia, Zengqiang Mi, Wenyan Zhang and Liqing Liu .................................. 304 

17EI2-093 Distribution Network Restoration Using Mixed Integer Linear Programming 

Approach Based on Node State Variable 



 Jiawei Wang, Yahui Xu, Jinxi Dong, Xiusheng Ren, Zheng Wang, Jing Guo and 

Wenxia Liu ........................................................................................................... 310 

17EI2-095 Research on Control Strategy of MMC DC Transmission System 

 Wenwen Li, Aoran Xu, Yang Gao and Jing Gao ................................................. 316 

17EI2-096 Interval State Estimation Based Defense Mechanism Against Cyber Attack on 

Power Systems 

 Jiaqi Ruan, Huaizhi Wang, Saddam Aziz, Guibin Wang, Bin Zhou and Xueqian Fu

 ............................................................................................................................. 322 

17EI2-097 A Modelling and Optimization Toolkit for Integrated Urban Energy System 

 Xuyue Zheng, Xiangyan Zhan, Wenbin Zhang, Ning Li, Chao Meng and Yingru 

Zhao ..................................................................................................................... 327 

17EI2-099 Sending End Frequency and Voltage Under Islanded Operation Mode of HVDC 

Transmission System 

 Yundong Song, Zhiqiang Zhou, Chunfang Zhao, Junyang Zhang, Yisong Zhao, 

Guanhua Li, Shuang Li, Yang Liu and Luyu Yang .............................................. 333 

17EI2-100 The Probabilistic Load Flow Analysis of Power System Considering the Fluctuation 

of Smelting Load 

 Yiping Yu, Wang Gu, Yifan Wang, Weijuan Sun and Feng Chen ....................... 339 

17EI2-103 The Research of Sampling Frequency Conversion Algorithm for Differential 

Protection 

 Chao Zhu, Zhaojun Zhang,  Fenglei Tan, Xiaochen Wu and Hao Chen ........... 344 

17EI2-104 Study on Decentralized Coordinated Control for Damping the Subsynchronous 

Oscillation 

 Panpan Deng and Hongzhi Chen ........................................................................ 350 

17EI2-107 Short-term Wind Power Probabilistic Forecasting Considering Spatial Correlation 

 Junxiong Wang, Xueshan Han, Jiayin Jiang, Wenbo Li and Yanfei Ma ............. 356 

17EI2-108 A Distributed Power Routing Method Between Regional Markets Based on 

Bellman-Ford Algorithm 

 Xue Tai, Hongbin Sun, Qinglai Guo and Zihao Li ................................................ 362 

17EI2-109 Real-Time Synchronous Data Visualization for Wide Area Power Systems 

 Yi Li, Hengxu Zhang, Gang Zhou, Gang Liu, Zhongkui Feng and Qinggang Meng

 ............................................................................................................................. 367 

17EI2-113 Learning from Time-Synchronized Power System Measurements With Rare 

Anomalous Event Records to Detect PMU Data Manipulation Attacks 

 Jingyu Wang and Dongyuan Shi ......................................................................... 373 

17EI2-114 Reduction Method of Outlet Voltage of Transformer With Unbalanced Three-phase 

Load 

 Zeyang Tang, Kan Cao, Defu Cai, Li Wan, Xiaodong Yu, Junhui Xin and Kunpeng 

Zhou ..................................................................................................................... 379 

17EI2-115 A Numerical Approach for Macroscopic Property Simulation in Global Energy 

Interconnection 

 Xueliang Yu, Hengxu Zhang, Fang Shi, Lei Zhang and Yong Zhang ................. 385 

17EI2-116 Stability Analysis of Concentrating Solar Power Generation Based on Bifurcation 

Theory 



 Haiying Dong, Yinhua Wei, Kun Ding, Ningbo Wang and Lei Fang .................... 390 

17EI2-117 Parameter Aggregation of Microgrid Equivalent Characteristic Model 

 Changchun Cai, Haolin Liu, Weiguo He, Hao Zheng and Feng Chen ................ 396 

17EI2-121 System Dynamics Modeling and Simulation for Global Energy-Economy-Politics 

System 

 Linxiao Han, Hengxu Zhang, Yong Zhang and Lei Zhang .................................. 401 

17EI2-123 Research and Application of 2.4G Wireless Precise Positioning in Substation 

 Meng Zhang, Na Li, Zhen Jing and Yu Xing ........................................................ 407 

17EI2-124 A Research on Characteristic of Purchasing Electricity Energy by the Energy 

Supply System 

 Zhenglong Zhao , Bin Zou ................................................................................... 412 

17EI2-126 Experimental Research and Parameter Optimization for Speed Governing System 

of Isolated Network Operation Area 

 Xinjie Hao, Huiping Zheng, Xiaofei Liu, Qiang Guo and Liming Bo .................... 418 

17EI2-127 Research on Interacting Multiple Model Selection Rule of Power Load 

 Na Ji, Zhenshu Wang, Zhanjie Liu and Yu Wang ................................................ 424 

17EI2-128 A Cooperative Control Approach for the Frequency Friendly Load 

 Wenbo Mao, Yaping Li, Jing Zhou, Yong Wang and Chunlei Xu ........................ 430 

17EI2-130 Analysis of Probabilistic Energy Flow for Integrated Electricity-Gas Energy System 

With P2G Based on Cumulant Method 

 Qiang Hu, Bo Zeng, Yuying Zhang, Hao Hu and Wenxia Liu ............................. 436 

17EI2-132 Short-term Photovoltaic Output Forecasting Based on Correlation of Meteorological 

Data 

 Wencheng Zhang, Xiaoxing Zheng, Xiaoguang Sun,Jianyu Geng, Qiang Niu, Jiefu 

Li and Chengjia Bao ............................................................................................ 442 

17EI2-133 Smart Bidding Strategy of the Demand-side Loads Based on the Reinforcement 

Learning 

 Jing Zhou, Pengxiang Huang, Ke Wang, Wenbo Mao and Yong Wang ............. 447 

17EI2-134 Research on Comprehensive Decision-making Method of Heating Project Based 

on Combined Weight Method 

 Haizhu Yang ,Peng Wang, Peng Zhang and Bo Yu ............................................ 452 

17EI2-135 The Research of Minimum Starting-up Units Mode Considering Voltage Stability 

 Yong Cui, Yuyao Feng, Kaiyu Zhang, Qiang Guo, Hong Fan and Yanbin Jiang 458 

17EI2-136 Energy & Cost Efficient Auto Start/Stop Kit System for Motor Bikes: An Eco-Friendly 

Technology 

 Muhammad Usama Qamar, Usman Munawar, Muhammad Mahmood Aslam 

Bhutta and Suhail Aftab Qureshi ......................................................................... 463 

17EI2-137 Mid-long Term Optimal Dispatching Method of Power System With Large-scale 

Wind-Photovoltaic-Hydro Power Generation 

 Qianwen Zhang, Meng Wang, Xiuli Wang and Shijun Tian ................................ 468 

17EI2-138 Optimal Operation for CCHP With Phase-change Energy Storage and Demand 

Response Considerations 

 Haoyu Zhang, Jianqiang Miao, Zhihan Lu, Juwen Ding and Chong Tong .......... 474 



17EI2-141 Communications in Distributed Smart Grid Control: Software-Defined vs. Legacy 

Networks 

 Nils Dorsch, Fabian Kurtz and Christian Wietfeld ................................................ 480 

17EI2-142 Optimal Siting of Distributed Battery Swapping Station Based on Clustering 

Analysis Under O2O Service Model 

 Jianxing Zhang, Jiong Chen and Shanxu Duan .................................................. 486 

17EI2-144 Reactive Power Optimization for Distribution Network Based on Serial and Parallel 

Iterative Modes of Alternating Direction Method of Multipliers 

 Jun Xie, Qingyun Yu and Yichen Xiao ................................................................. 492 

17EI2-145 Energy Cost Reduction Robust Optimization for Meeting Scheduling in Smart 

Commercial Buildings 

 Jingshu Xiao, Jun Xie, Xingying Chen, Kun Yu, Zhenyu Chen and Zuofeng Li .. 498 

17EI2-146 Dynamic Tariff Method for Congestion Management in Distribution Networks 

 Yujuan Gu, Jun Xie, Xingying Chen, Kun Yu, Zhenyu Chen, Zuofeng Li............ 503 

17EI2-147 Reconfiguration of Distribution Network Based on Jordan Frames With Energy 

Storage System 

 Zhiwei Cui, Xiaoqing Bai, Peijie Li, Yiqi Cao and Zhewei Diao ........................... 509 

17EI2-148 Simulation Method for Voltage Control and System Development of a Distribution 

Network With Large-scale Photovoltaic 

 Xiusheng Ren, Jinxi Dong, Zheng Wang, Jiawei Wang, Yahong Xing, Rongjie 

Wang and Wenxia Liu .......................................................................................... 515 

17EI2-149 A New Type of DC Distribution Network and Coordinated Control Strategy 

 Yi Du, Lei Yong, Hongyang Lin, Pengfei Hu, Huan Zheng, Junpeng Deng, Meng Li 

and Kangli Xiang .................................................................................................. 520 

17EI2-150 Modeling the Dynamics of Fault Propagation in Complex Dynamical Network by 

Considering the Heterogeneity of Nodes 

 Sheng Hong, Qiuju You, Jiawei Yin, Yifan Wang, Hongqi Yang and Enrico Zio . 525 

17EI2-151 Analyzing Success Rate of Electricity Acquisition in SPLS and Its Improvement 

Scheme 

 Bowen Wang, Feng Chen, Haiqing Lu, Weiwei Xu, Chengyu Lu and Jun Wu ... 531 

17EI2-152 Dynamic Power Flow Calculation and Open Simulation of Electro-thermal Coupled 

System 

 Jie Hao, Tian Xia, Xin Li and Peng Zi .................................................................. 536 

17EI2-155 Research on Movable Charging Pile Technology 

 Guoqi Ren, Yamin Meng, Yingmin Feng, Jing Zhao, Liyan Huang, Jin Liu, Bingran 

Shao and Tong Liu .............................................................................................. 542 

17EI2-160 Design of Energy Internet based on Information Internet 

 Yi Zheng, Dongchao Guo, Libo Jiao, Yu Luo, Yongqiang Lyu, Yixiang Shi, 

Ningsheng Cai and Hao Yin ................................................................................ 545 

17EI2-161 Faulty Characteristics Analysis on HVDC Transmission Lines With Frequency 

Dependent Parameters 

 Jinxiu Liu, Jian Li, Tian Li, Yang Yu and Wenjin Zhao ........................................ 550 

17EI2-163 Study on Propagation Characteristics of High Frequency Signal in 10 kV Single 

Core Crosslinking Polyethylene Power Cable 



  Jianfeng Liang, Binglin Li, Jiandong Duan and Bing Xue .................................. 556 

17EI2-164 Studies on Mixing and Separation of Multiple Insulation Fault UHF Partial Signals 

in GIS 

 Xiaoxiao Zhao ...................................................................................................... 562 

17EI2-165 A Secure Communication Framework Based on Chaotic System Array and Its 

Application in Internet of Energy 

 Jinlong Li, Jinzhong Li, Shuqi Zhang, Ke Wang, Haiyang Zhang, Lun Yang and Xia 

Zhao ..................................................................................................................... 567 

17EI2-166 Study on Coupling Operation of Multi-Energy Flow for Integrated Community 

Energy System Considering Seasonal Load Characteristics 

 Yuan Li, Haini Qu, Xiu Yang, Zi Ling, Lihua Li and Meixia Zhang ....................... 573 

17EI2-167 Multi-objective Optimal Operation of Combined Cooling, Heating and Power 

Microgrid 

 Yujun Li, Junyong Wu, Huaguang Yan, Dezhi Li, Tengfei Ma and Kaijun Lin .... 579 

17EI2-170 Improved Dynamic Phasor-based Modeling and Simulation of Modular Multilevel 

Converter 

 Quansheng Wang, Hua Ye and Guomin Zhang .................................................. 585 

17EI2-172 Discussion on Risk Assessment of Energy Internet 

 Meifang Wei, Zhining Yang, Fan Zhou and Hui Hou ........................................... 591 

17EI2-176 Prediction of Electric Vehicle Market Based on Market Segmentation and Regional 

Gradient Development 

 Yang Wang, Yan Zhang, Xinyang Han, Yangjia Lin, Jun Yang and Yingqing Rao

 ............................................................................................................................. 596 

17EI2-178 Application of a Novel Virtual Synchronous Generator Technology in Islanded 

Microgrid 

 Yunjian Hao, Guangzhu Wang, Ke Wang and Zhaozhe Deng ........................... 601 

17EI2-180 An Optimization Method of Multiple Energy Flows for CCHP Based on Fuzzy 

Theory and PSO 

 Guixiong He, Huaguang Yan, Kaicheng Liu, Bo Yu, Gaoyin Cui, Jianyong Zheng 

and Yi Pan ........................................................................................................... 607 

17EI2-181 Wind-CHP Generation Aggregation With Storage Capability of District Heating 

Network 

 Jing Yu, Xinwei Shen, Tongtian Sheng, Hongbin Sun, Wen Xiong and Lei Tang

 ............................................................................................................................. 613 

17EI2-183 The Dynamic Assessment Method of Urban Electric Vehicle Service Network’s 

Service Capability 

 Yang Wang, Ju Zhang, Xiaoling Jin, Yixin Li, Jun Yang and Xuemei Long ........ 619 

17EI2-185 A Framework Research of Power Distribution Equipment Condition Monitoring 

Cloud Platform Based on RESTful Web Service 

 Yun Zhu, Junjie Li, Ji Chen and Hua Wei ............................................................ 625 

17EI2-186 Research on Optimization of Multi Energy-Type Coordinated Microgrid Considering 

User Satisfaction 

 Dezhi Li, Junyong Wu, Kaijun Lin, Taorong Gong, Chenggang Du and Di Liu ... 631 

17EI2-187 An Improved Buck-Boost Converter Based on Pulse Sequence Control 



 Yong Zhang, Wei Wei, Jiacheng Tang and Zeyan Lv ......................................... 637 

17EI2-188 Bi-level Optimal Dispatch Model for Micro Energy Grid Based on Load Aggregator 

Business 

 Dezhi Li, Junyong Wu, Kun Shi, Tengfei Ma, Yin Zhang and Ruoyu Zhang ....... 643 

17EI2-190 Key Technology and Application of Energy Measurement Data Security 

 Enguo Zhu, Xingqi Liu, Heping Zou,  Zhongxing Wu and Yupeng Zhang   ..... 649 

17EI2-191 Research on and Application of Coordinated Control Technology of Active 

Distribution Network 

 Sujuan Huang, Xiaoqing Zhang, Yulin Zhang and Xin Shan ............................... 654 

17EI2-192 Allocation of Cross-regional and Crossprovincial Transmission Cost to Trade on 

Power Market Directly 

 Xiao Gao and Peipei You .................................................................................... 660 

17EI2-193 Mathematical Modeling and Control Optimization for Energy Internet 

 Yulin Qian, Yang Zhang, Yuanhe Tang and Pengfei Ye ..................................... 665 

17EI2-194 Active Distribution Network Secondary Coordinated Voltage Control Based on 

MultiObjective Linear Programming 

 Wen Lu, Qia Ding, Weixing Li, Mengfu Tu and Yan Qi ....................................... 671 

17EI2-195 Study on the Relationship Between Electricity Consumption and Troika in Fujian 

Province Based on Input-output Theory 

 Yi Du, Pengfei Hu, Yong Lei, Hongyang Lin, Lin Liu, Yu Shen, Tongyu Yan and 

Xiongchao Yang .................................................................................................. 676 

17EI2-198 The Research on the Harmonic Depression Based on the Grid-Connected 

Photovoltaic System 

 Chushu Wang and Xue Zhang ............................................................................ 682 

17EI2-199 The Research on the Value of Distributed Resources Based on the Decomposition 

of Distribution LMP(DLMP) 

 Ni Tang and Beibei Wang .................................................................................... 688 

17EI2-201 Short-term Electricity Load Forecasting Method Based on Multilayered Self-

normalizing GRU Network 

 Kuan Lu, Yan Zhao, Xin Wang, Yan Cheng, Xiangkun Pang, Wenxue Sun, Nan Xu, 

Xin Zhao, Zhe Jiang and Yong Zhang ................................................................. 694 

17EI2-203 An AC/DC Alternating Power Flow Algorithm Based on Forward-backward Sweep 

Method for The Distribution Network with SST 

 Fang Cao and Chang Liu ..................................................................................... 699 

17EI2-204 Dynamic SOC Estimation Method of Energy Storage Battery Against Load Power 

Change 

 Yaobin Liu, Ye Xu, Jianke Li, Mengjie Kang and Puyu Wang ............................. 705 

17EI2-205 Operation and Control of a New Grid-Connected PV Systems Based on Common 

DC Bus 

 Qi Jia, Gangui Yan, Yuru Cai, Yonglin Li and Jinhao Zhang ............................... 710 

17EI2-206 Research on Optimal Operation Method of Pumping Station Based on Machine 

Learning 

 Lvyuan Zhang, Zhen Tan, Chuanwu Liu and Jian Ni .......................................... 716 

17EI2-208 A Hybrid Energy Storage Adaptive Control Strategy for PV Power Smoothing 



 Chongbo Sun, Yi Song, Li Xu, Kai Yuan, Zhenyu Xue, Jingru Li, Zhili Wu and Xiong 

Yang ..................................................................................................................... 722 

17EI2-211 Cascading Failure Initially From Power Grid in Interdependent networks 

 Lei Chen, Dong Yue, Chunxia Dou, Hui Ge, Jiaquan Lu and Xuejian Yang ....... 726 

17EI2-215 Coordinated Optimal Control Strategy for Multi-energy Microgrids Considering P2G 

Technology and Demand Response 

 Xiabing Du, Xiaodong Yang, Jiayao Wang, Guofeng Wang and Youbing Zhang

 ............................................................................................................................. 731 

17EI2-216 A Probabilistic Day-ahead Scheduling With Considering Wind Power Curtailment 

 Chen Wang, Tianbin Liu, Zhigang Zhu, Jie Cheng, Cong Wei, Yayi Wu, Chun Lin 

and Fan Bai .......................................................................................................... 737 

17EI2-217 A Hybrid DSSE Scheme With Different Kinds of Measurements 

 Yuzhi Li, Fei Jin, Jinyu Wu, Xiaoliang Liu, Qian Liu, Lei Ding and Xiaohui Wang

 ............................................................................................................................. 742 

17EI2-218 Distribution System State Estimation considering the uncertainty of DG output 

 Qian Liu, Lei Ding, Xiaohui Wang, Yadong Gao, Fei Jin, Jinyu Wu and Xiaoliang 

Liu ........................................................................................................................ 747 

17EI2-219 Low Carbon Economic Dispatching for Power System Integrated With Large Scale 

Photovoltaic Power Generation 

 Bin Hu, Bin Ye, Xuli Wang, Lei Dai, Yu Chen and Moyu Zhang ......................... 753 

17EI2-220 Model and Balance of Flywheel Energy Storage System With Composite Flywheel 

and Rolling Bearings 

 Kunpeng Wei, Xingjian Dai and Pei Liu ............................................................... 759 

17EI2-222 Design of Preventing Electricity-stolen Intelligent Video Surveillance Terminal 

Based on 4G Network 

 Dezhi Xiong, Yilei Chen, Jie Yang and Xiangqun Chen ...................................... 765 

17EI2-223 Study on Regional Hydropower Accommodation and Improvement Measures in 

Power System 

 Zewen Li, Zifen Han, Xiaofei Li, Yong Zhi, Yankai Zhang and Zhaohong Bie .... 770 

17EI2-224 A Novel Global Maximum Power Point Tracking Method for PV System Using Jaya 

Algorithm 

 Chao Huang, Long Wang, Zijun Zhang, Zhe Song and Huan Long.................... 776 

17EI2-225 Condition Monitoring and Reliability Analysis of Underground Transformers 

 Qianggang Wang, Zhongqiang Ding and Peng Wang ........................................ 781 

17EI2-226 Operation and Correlation of VSC-based Technologies in City Center Power Grids 

 Li Shen, Xi Ye, Weiting Xu, Quan Tang, Ting Li and Yunling Wang ................... 787 

17EI2-227 Analysis and Damping Control of DC Voltage Oscillation in AC/DC Hybrid 

Distribution System 

 Luyang Li, Wei Pei, Wei Deng and Li Kong ......................................................... 793 

17EI2-228 Junction Temperature Estimation in IGBT Power Modules Based on Kalman Filter 

 Zhiyu Sun, Mingyao Ma, Mingyue Zhan and Jianing Wang ................................ 799 

17EI2-229 Wind-Storage Combined System Optimization Model Considering Correlation of 

Wind Speed 

 Rong Ye, Zhangsui Lin, Buying Wen and Huaiyuan Wang ................................. 805 



17EI2-230 Research on On-line Monitoring and Accident Inversion Scheme of Smart 

Substation 

 Jun Gu, Jia Hu,  Yu Wen, Ning Wang and Ying Jin  ......................................... 810 

17EI2-231 Dispatch of EV Loads in Active Distribution Network Considering Energy Storage 

Characteristic 

 Zheng Yang, Qingfen Liao, Fei Tang, Sicheng Peng, Fei Fang and Yeyan Xu .. 816 

17EI2-232 A Multi-Objective Evaluation Method for Distributed Integrated Energy System 

 Cong Chen, Xinwei Shen, Yixun Xue, Qinglai Guo and Hongbin Sun ................ 821 

17EI2-233 A Transformer Fault Diagnosis Method Based on Sub-clustering Reduction and 

Multiclass Multikernel Support Vector Machine 

 Jieshan Li, Yonghu Zhu, Yibin Xu and Chuangxin Guo ...................................... 827 

17EI2-234 Icing Thickness Prediction of Overhead Transmission Lines Base on Combined 

Kernel Function SVM 

 Yaqi Deng, Tianqi Xu, Yan Li, Yanbo Jiang and Peilei Feng .............................. 833 

17EI2-236 Coordinated Optimal Dispatch of Microgrid Based on Demand Side Response and 

Energy Estimation of Energy Storage Device 

 Haiyan Wang, Yafei Chang and Xiangqian Tong ................................................ 837 

17EI2-237 Construction of Smart Distribution Grid Efficiency Evaluation Index System 

 Xiaojing Wang, Xingying Chen, Kun Yu and Haojie Sun .................................... 843 

17EI2-238 Study on Flexible DC Grid Based on H7-CSC 

 Xiaodong Yin, Quanrui Hao, Feng Gao, Rong Li and Wanjian Bai ..................... 847 

17EI2-239 Design and Analysis of DVR System for Strong Unbalanced Voltage Suppression 

 Jing Peng, Xiongxin Zhang, Li Sun, Dongyang Sun and Kuo Gai ...................... 853 

17EI2-242 A New Method for Planning of Stand-alone Hybrid PV/WT/BESS/diesel Microgrids 

Considering DR Based on DARTP 

 Boliang Lou, Hongyang Huang, Peng Chen, Haiqing Lu and Huiwen Dai .......... 859 

17EI2-244 Research and Application of Interactive Control Technology of Source and Load in 

Photovoltaic Village 

 Ming Liu, Haixia Sun, Xiangyun Fu, Haoran Sun, Zhifu Zhang and Haimeng Cao

 ............................................................................................................................. 865 

17EI2-245 A Detection Method for Response Time of Overall Primary Frequency Regulation 

of Power Grid 

 Bo Wang, Dong Liu, Xin Shan, Dawei Su and Qibing Zhang .............................. 871 

17EI2-247 A Novel Multi-microgrids System Reliability Assessment Algorithm Using Parallel 

Computing 

 Xin Su, Yan Cheng, Xingyou Zhang and Chuanzhi Wei ..................................... 877 

17EI2-248 Research on Inventory Model of Smart Electricity Meter Based on the Balance of 

Supply and Demand 

 ZheLong Wang, Liang Guo, Yan Du, HongXia Guo and Zhen Jing .................... 882 

17EI2-249 An MILP-Based Optimal Energy Flow of Regional Multiple Energy Network 

 Xu Wang and Zhaohong Bie ................................................................................ 887 

17EI2-250 A Planning Method for Integrated Energy Station of Energy Internet 

  Qiang Zhao, Xu Zhu, Yajie Zhang,  Yuqiong Zhang, Yuan Liu, Jun Yang and 

Fuzhang Wu ......................................................................................................... 893 



17EI2-251 A Novel RLMP Model Considering Power System Operation Risk 

 Yangyang Liu, Tianen Chen, Jianxue Wang, Ruifeng Liu, Yunhao Li and Yan Li

 ............................................................................................................................. 899 

17EI2-252 Island Operation Control Strategy For BESS in Parallel Based on Droop Control 

 Jin Liu, Zhe Wang, Guanwei Zhu, Hongtao Xu, Erman Bian and Chunlei Kang 904 

17EI2-253 Research on the Fault Characteristics of HVDC with Wind Farm 

 Erman Bian, Hongtao Xu, Chunlei Kang, Jin Liu, Zhe Wang and Shiyuan Fan .. 909 

17EI2-254 Research on Power Quality Prediction for DG Integrated Smart Grid Based on 

Neural Network 

 Guoqing Weng, Shuangshuang Zhu, Yangguang Gong, Taiyi Ma, Fangrui Xie and 

Mingjia Fang ........................................................................................................ 914 

17EI2-255 Optimal Planning of Distributed Generation Allocation and Capacity for Loss 

Reduction 

 Changyong Lin, Guilian Wu and Linyao Zhang ................................................... 920 

17EI2-258 Fault Section Location Method Using Wide Area Centralized Structure Based on 

Modified Hausdorff Distance 

  Jianwen Zhao, Guangxiao Zhang, Xin  Shi and Wei Shi ................................. 925 

17EI2-261 A Two-Layer Active Power Control Scheme in a DC Grid for Contingency Situation 

 Yujun Li and Zhao Xu .......................................................................................... 931 

17EI2-263 Multi-Objective Planning of Charging Stations Considering Vehicle Arrival Hot Map 

 Jing Zhang, Hao Zhou, Hao Li, Hong Liu , Bin Li, Chang Liu , Jun Yan ............. 935 

17EI2-268 Research on Business Model and Value-added Services of Electric Power 

Substitution 

 Lei Wang, Zhongyi Liu, Shuyong Liu, Lixia Liu and Na Li ................................... 941 

17EI2-269 Load Transfer Optimizer for High-Voltage Distribution Network Enabling High 

Penetration of Wind Energy 

 Qian Xiong, Yong Li, Hai Peng, Shichao Ning, Shuoya Tang and Youbo Liu .... 947 

17EI2-271 Research on Influence of Large-scale Air-source Heat Pump Start-up 

Characteristics to Power Grid 

 Longfei Ma, Guobiao Long, Xianglong Li, Yanxia Chen, Cheng Gong, Wei Wang 

and Hui Xu ........................................................................................................... 953 

17EI2-273 A Novel Combined Forecasting Method for Short-term Distributed Electric Heating 

Power Load 

 Haiyang Chen, Jie Zhu, Baoqun Zhang, Yifeng Ding, Qinfei Sun, Anqi Liang and 

Tingting Zhao ....................................................................................................... 957 

17EI2-274 Featured Town Energy Internet Design Based on the Flexible Demand Response 

Resources 

 Jianfu Ni, Guoxin He, Hongshui Lu, Dongmei Yang and Yonghua Chen ........... 963 

17EI2-276 Optimal Planning of Building Integrated Photovoltaic System in Urban Energy 

Internet 

 Yuhan Zhang, Gang Zhao, Yanlin Wu and Chao Liu .......................................... 968 

17EI2-277 A Simulation Test Device and Simulation Test Method for Control System of New 

Energy Remote Tripping Operation 



 Zhaohui Yu, Zhe Wang, Wen Zhang, Yaping Zhang, Xingyu Xu, Bao Hu, Yi Zhang, 

Ji Man and Zehao Zhang ..................................................................................... 974 

17EI2-278 Development of a Hydrogen Consumption Optimiza-tion Based Dynamic Penalty 

Control Strategy for a PEMFC-LIB-SC Hybrid Tramway 

 Xinru Wang, Di Wang, Fei Peng and Xiaopeng Li............................................... 980 

17EI2-280 Control Strategy of Excitation Converter in Doubly-Fed Induction Generator Wind 

Power Generation System 

 Minghui Chen, Daifu Fan, Huanhuan Fang, Yun Zhu and Ping Chen ................ 986 

17EI2-281 Study on the Method of Transmission Line Foreign Body Detection Based on Deep 

Learning 

 Bixiao Wang, Zhe Zheng, Weilong Zhang, Jinghong Guo and Runze Wu ......... 991 

17EI2-282 Cyber Physical System Planning Method Based on Risk Equilibrium 

 Yingmin Feng, Liyan Huang, Jin Liu, Jing Zhao and Guoqi Ren ......................... 996 

17EI2-285 The Finite Element Analysis of Magnetic Storm Geoelectric Field Based on the 

Three Dimensional Electrical Structure 

 Xiangqian Tong, Qiao Ma and Xiaoping Yang .................................................. 1002 

17EI2-286 Evaluation Method for Mutual Support Between Regional Power Grid Considering 

Large-scale Power Loss 

 Lili Li, Qia Ding, Mengfu Tu, Xianliang Teng, Rui Ge, Junbo Pi and Xiong Wan

 ........................................................................................................................... 1008 

17EI2-288 Regulate Reserve Optimal Clearing Model Adapted to Chinese Interim Electricity 

Market 

 Lili Li, Qia Ding, Mengfu Tu, Xianliang Teng, Huiling Zhang and Hongwei Han

 ........................................................................................................................... 1012 

17EI2-289 A Wearable Computer Wireless Sensor Network 

 Zehao Zhang, Lin Peng, He Wang, Jin Sun, Tao Chang and Ling Zhuo .......... 1016 

17EI2-290 The Application of Multiple Texts Watermarking Algorithm in the Transmission of 

Power Information Security Under the Internet 

 Hongbin Zhang, Bohan Ren, Keqing Wang and Xiaoxi Xing ............................ 1021 

17EI2-291 Intelligent Energy Ecosystem Based on Carbon Neutrality 

 Ding Zhang, C.C. Chan and George You Zhou ................................................. 1026 

17EI2-292 Research on the Installation Location and Parameter Configuration Method of 

UPFC in Energy Internet 

 Hongmei Luo, Haobo Shi, Qi Wang and Yunfan Zhang .................................... 1031 

17EI2-293 Power Hardware-in-the-loop Simulation of a Distributed Generation System 

Connected to a Weak Grid 

 Chenxu Yin, Bin Ye, Xuli Wang and Lei Dai ...................................................... 1037 

17EI2-296 Long-term Wind Accommodation of Interconnected Power Grids via HVDC Tie-line 

Based on Aggregate Unit Model 

 Fangdi Zeng, Zhaohong Bie, Zifen Han, Xiaofei Li, Yong Zhi and Yankai Zhang

 ........................................................................................................................... 1043 

17EI2-299 Electromechanical Modelling of Modular Multilevel Converter Based HVDC System 

and Its Application 

 Longze Kou, Lin Zhu and Fangyuan Li .............................................................. 1049 



17EI2-300 Apache Spark Based Urban Load Data Analysis and Forecasting Technology 

Research 

 Chenggang Yang, Yan Song, Jiang Qian, Hanying Zhao, Wei Jiang, Haibo Tang 

and Jie Wu ......................................................................................................... 1055 

17EI2-301 Research on application of integrated energy planning for island 

 Chen Mingfan, Ning Guangtao ,Yu Yue, Miu Shuwei and Fang Bing ............... 1061 

17EI2-302 Parallel Computing Based Distribution Network Reliability Evaluation Technology 

Research 

 Wei Feng, Liang Guo, Qian Wu, Shaoxing Yan, Wei Jiang, Tianshi Cheng and Lili 

Huang ................................................................................................................ 1066 

17EI2-303 A Shunt Capacitor Detection Method Based on Intelligent Substation 

 Ming Zhang, Juan Du, Hua Chang, Bing Gao, Jing Ma and Xiaoqiang Xiang .. 1072 

17EI2-305 Research on Optimal Configuration Model of City’s Bus Route Electrification 

 Chengwei Zhang ................................................................................................ 1078 

17EI2-306 Short-term Load Forecasting Model based on Multi-label and Multivariate Linear 

Regression 

 Xiaokui Sun, Zhiyou Ouyang and Dong Yue ..................................................... 1084 

17EI2-307 A Calculation Method of Coupling Relationship Between Multiple Sections in Chain 

Power Grid 

 Junliu Zhang, Jie Pan, Tao Meng, Junhui Lu, Yiqun Li, Wenchao Zhang, Yan Pan 

and QiutingGuo .................................................................................................. 1089 

17EI2-310 Research on the Active Power Coordination Control System for 

Wind/Photovoltaic/Energy Storage 

 Zhongyang Wang, Chao Liu, Di Luo, Xinshou Tian, Ruiqiu Li, Lu Zhang, Yan Li, 

Yuanyuan Su and Jian He ................................................................................. 1094 

17EI2-311 Research on Multi-Scene Investment Sensitivity of Zone Energy System Under 

Opened Incremental Distribution Market 

 Liu Yingying, Gao Yi, Zhang Zhang, Wu Xiao, Yang Fan  ............................... 1099 

17EI2-312 Design and Implementation of Multi-segment Message Bus in Platform of SOA 

Based Supervisory Control System 

 Hailong Guo, Dawei Su, Yiyong Ge, Baolong Lei, Kai Zhang and Liyan Xu ..... 1104 

17EI2-314 Optimal Operation of Micro Integrated Energy Systems Considering Electrical and 

Heat Load Classification and Scheduling 

 Jingdong Wei, Hua Gao, Jianxue Wang and Xiuhang Gao .............................. 1110 

17EI2-316 A Corrective Security-Constrained Optimal Power Flow Method for AC/DC Hybrid 

Systems Based on MMC-HVDC 

 Yi Lin, Yuchen Tang, Liuqing Qiu, Mingye Zhang and Yuntao Ju ..................... 1116 

17EI2-317 An Unified Power Flow Method of Hybrid AC/ DC Power System With VSC-MTDC 

 Yi Wang, Juanjuan Lu, Tong Zhang, Mingyu Zhai, Xin Shan and Jinjun Lu ..... 1122 

17EI2-318 User-oriented Power Sale Strategy for Power Grid Corporations Under the 

Background of Energy Internet 

 Zhongyi Liu, Chengdi Ding, Hua Mao, Yuanyuan Li and Dawei Yan ................ 1127 

17EI2-319 Standardized Modeling of Urban Hot Water Heating System Based on Extended 

IEC 61970CIM 



 Shaoqing Zhang, Junling Zhong and Bin Wang ................................................ 1133 

17EI2-320 Integrated Probabilistic Energy Flow Analysis in Natural Gas and Electricity 

Coupled Systems Considering the Randomness of Wind Power 

 Shixiong Qi, Xiuli Wang, Yifei Wang, Ruogu Wang and Shijun Tian ................ 1138 

17EI2-321 Reliability Evaluation of Distributed Integrated Energy Systems via Markov Chain 

Monte Carlo 

 Yuxiong Huang and Gengfeng Li....................................................................... 1144 

17EI2-322 Optimization of Integrated Energy Supplying System in Grid-Connected Island 

 Guangtao Ning, Mingfan Chen, Linwei Li, Jinhong Ma and Shuwei Miu .......... 1149 

17EI2-323 A Residential End-use Electric Energy Consumption Model Based on the 

Development of Household Appliances 

 Kangli Xiang, Hongyang Lin, Bojian Chen, Yi Du, Tongyu Yan, Yu Shen and Jing 

Yu ....................................................................................................................... 1154 

17EI2-325 A Novel Directional Relay for HVDC Transmission Line Based on Measured Surge 

Impedance 

 Xiaopeng Li, Shan Gao and Tianlei Zang .......................................................... 1159 

17EI2-327 Enhancing the Damping Ability of Wide-Area Power System by Employing Time 

Delay 

 Jun Qi, Yuanchao Li, Luping Wei, Zhenbin Zhan and Youbing Zhang ............. 1165 

17EI2-328 Coordinated Control of Energy Storage Devices and Photovoltaic Inverters for 

Voltage Regulation Based on Multi-Agent System 

 Qiufang Zhang, Jinghan He and Dahai Zhang .................................................. 1171 

17EI2-329 Power Demand Side Response Potential and Operating Model Based on EV Mobile 

Energy Storage 

 Yi Feng , Yongxiang Liu, Xiaomei Zeng and Lin Gao  ...................................... 1177 

17EI2-334 Stabilization of DC-DC Buck Power Converter Feeding a Mixed Load Using 

Passivity-Based Control With Nonlinear Disturbance Observer 

 Mustafa Alrayah Hassan, Tianhang Li,  Chenyang Duan, Song Chi and Er Ping Li

 ........................................................................................................................... 1183 

17EI2-335 The Real Time Generation Scheduling Model Considering Automatic Generation 

Control 

 Fan Xu, Zonghe Gao, Qia Ding and Mengfu Tu ................................................ 1189 

17EI2-336 Research on Control Strategy of Cloud-Based Terminal User Energy Management 

System 

 Shanrong Xu, Zhixin Fu and Jun Luo ................................................................ 1195 

17EI2-337 Data Validation and Anomaly Detection Techniques for Smart Substations 

 Fa Wang, Qian Liu, Fenfang Xiong, Lei Guo, Jie Feng and Qin Wang ............ 1201 

17EI2-338 A Design Method of MMC-HVDC Physical Simulation System 

 Dong Liu, Lu Gao and Longze Kou ................................................................... 1207 

17EI2-339 A Mixed Logical Dynamical Model for Optimal Energy Scheduling in Microgrids 

 Long Fu, Wang Zhang, Ke Meng and Zhaoyang Dong ..................................... 1213 

17EI2-345 A Novel Location Method for Distribution Hybrid Lines 

 Jun Teng, Liwei Xie, Xin Zhan, Xiangjun Zeng, Yixuan Liu and Long Huang ... 1219 

17EI2-346 A Novel Fault Line Selection Method of Resonant Grounding System 



 Yongjun Yuan,Lei Yang, Xiaogang Chen,  Xiangjun Zeng, Jun Cai and Minqi Yu

 ........................................................................................................................... 1224 

17EI2-347 Reasch on IED Configurator Automatic Modeling Based on IEC 61850 

 Baiqiang Shen, Liwei Xie, Yongjun Yuan, Xiangjun Zeng, Yixuan Liu and Hui Luo

 ........................................................................................................................... 1229 

17EI2-349 Nash Bargain and Complementarity Approach Based Efficient/Economic Dispatch 

in Combined Cooling Heating and Power System 

 Rui Li, Yixun Xue, Tongtian Sheng, Zheng Qiao, Qinglai Guo and Hongbin Sun

 ........................................................................................................................... 1234 

17EI2-351 Energy Consumption Evaluation Model of Cogeneration Units Based on the 

Reduced Exergy and Its Application 

 Junshan Guo, Yue Han, Wei Zheng, Junqi Ding, Yongqiang Che and Lingkai Zhu

 ........................................................................................................................... 1238 

17EI2-352 The Review of Theoretical Research on Correlation Theory Containing Renewable 

Energy in Energy System Integration 

 Feng Li, Mengmeng Sun and Zhengfeng Wang ................................................ 1243 

17EI2-353 Electric Vehicle Smart Charging Network under the Energy Internet Framework 

 Kai Yuan, Chongbo Sun, Shuang Gao, Yi Song, Zhenyu Xue, Zhili Wu and Jing Xu

 ........................................................................................................................... 1249 

17EI2-354 The Evaluation of Electric Heating Load Construction Based on Renewable Energy 

Generation for Coal-to-Electricity Project 

 Guobiao Long, Mingquan Qiu, Shen Wang, Ligang Li and Kai Ma ................... 1254 

17EI2-355 Harmonic Characteristics of Distributed Generation and Electric Vehicle Integrating 

to the Grid 

 Kai Yuan, Bo Yuan, Yi Song, Chongbo Sun, Zhenyu Xue, Zhili Wu and Jingru Li

 ........................................................................................................................... 1260 

17EI2-356 The Impact of Political Emergencies on Global Oil Price 

 Rizhao Wang, Hengxu Zhang, Xueliang Yu, Fang shi, Wanjian Bai and Guanbin 

Wu ...................................................................................................................... 1265 

17EI2-357 Stability Analysis and Operation Control of Photovoltaic Generation System 

Connected to Weak Grid 

 Gangui Yan, Yuru Cai, Qi Jia, Yonglin Li and Shuai Liang ............................... 1271 

17EI2-358 The Three-phase Unbalanced Overvoltage Suppression Method Based on Double-

loop PI Control for Distribution Network 

 Xiaogang Chen, Duohong Chen, Baiqiang Shen, Xiangjun Zeng, Feng Zhou and Li 

Li ........................................................................................................................ 1277 

17EI2-360 Gas and Solid Insulation in HVDC Gas Insulated Switchgear 

 Jianying Zhong, Bo Zhang, Yujing Guo, Zhijun Wang, Yongqi Yao, Hao Zhang and 

Yapei Liu ............................................................................................................ 1282 

17EI2-361 Influence Analysis of the Main Control Parameters in FVSG on the Frequency 

Stability of the System 

 Peigen Zou, Jianhui Meng and Yi Wang ........................................................... 1287 

17EI2-363 An Interval State Estimation for Electricity-Gas Urban Energy Systems 



 Sheng Chen, Zhinong Wei, Yong Zhang, Zhoujun Ma, Guoqiang Sun and Haixiang 

Zang ................................................................................................................... 1293 

17EI2-364 Subjective and Objective Evaluation Method of Cloud Computing in Power System 

Under the Background of Energy Internet 

 Shengwei Li, Yi Gao, Lihu Jia, Fujian Chi and Leijiao Ge ................................. 1298 

17EI2-365 Research on Two-stage Planning Method of Electric Vehicle Charging Station 

Based on Immune Algorithm 

 Shengwei Li, Xulu Fan, Shang Gao, Qiao Sun and Xingzhen Bai .................... 1304 

17EI2-367 Comparison of Modeling Methods of Dynamic Economic Dispatch With Stochastic 

Wind Power Integration 

  Weixing Zhao, Yimu Fu, ,Nan Ning, Qingyang Liao, Wei Xie,Xin Tian and Yanfei 

Ma ...................................................................................................................... 1310 

17EI2-369 Reinforcement Learning-based Distributed Secondary Optimal Control for Multi-

Microgrids 

 Wei Liu, Zhen Wen, Yiping Shen and Zhifang Zhang ....................................... 1316 

17EI2-370 An Optimization Method to Improve the Transmission Capability of AC/DC System 

With Hierarchical Access UHVDC 

 Qi Wang, Jian Zhang, Jun Yi and Hongmei Luo ............................................... 1320 

17EI2-371 Dynamic Frequency Support by Photovoltaic Generation With “Synthetic” Inertia 

and Frequency Droop Control 

 Jietan Zhang, Linan Qu, Pestana Rui, Fengkui Luan and Libin Yang............... 1324 

17EI2-372 A Game-Theoretic Application for EHV Cables and Overhead Lines 

 Kui Wang, Zhen Xu, Biling Zhang and Yunpeng Wang .................................... 1330 

17EI2-373 Optimal Scheduling of Active Distribution Network Based on Demand Respond 

Theory 

 Chen Luo, Wei Jin, Liufang Wang, Wei Li and Bin Xu ...................................... 1336 

17EI2-375 Research on Influence of Distributed Generation on Distribution Network Loss and 

Evaluation Method 

 Xiaoyu Zheng, Ming Wu, Yu Ji, Jianhua Yang and Zheng Chen ...................... 1343 

17EI2-377 Towards Resilient Networked Microgrids Blockchain-Based Peer-to-Peer Electricity 

Trading Mechanism 

 Moein Sabounchi and Jin Wei ........................................................................... 1349 

17EI2-378 Review and Application of Situation Awareness Key Technologies for Smart Grid 

 Zhiquan Dong, Tianqi Xu, Yan Li, Peilei Feng, Xin Gao and Xueying Zhang ... 1354 

17EI2-379 Zonal-voltage Control for Active Distribution Network Based Urban Energy Internet 

With Distributed Static Synchronous Compensator and Distributed Generator 

 Weiya Zhang, Peifeng Shen, Jing Xiao and Chunning Wang ........................... 1360 

17EI2-380 A Missing Data Complement Method Based on k-means Clustering Analysis 

 Pengjia Shi and Linyao Zhang ........................................................................... 1366 

17EI2-383 Smart Energy Hub – Modularized Hybrid AC/DC Microgrid: System Design and 

Deployment 

 Jianfang Xiao, Tianyang Zhao, Koh Leong Hai and Peng Wang ...................... 1371 

17EI2-384 A Fast Non-unit Line Protection Strategy for the MMC-based MTDC Grid 

 Jie Zhang, Guibin Zou,Zhongrun Xie,Huibin Sui and Chenjun Sun .................. 1377 



17EI2-387 Study on the Stability of Large Wind Power Grid-connected System Including 

Different Types of Wind Generators 

 Binbin Li, Yu Tian, Dengfeng Cheng, Yanguo Ke, Jinjin Ding, Hengyang Zhao, Wei 

Yang and Shenglong Zhu .................................................................................. 1383 

17EI2-388 A Method for Improving Adaptability of LCL-Type Inverter to Weak Grid 

 Shilei Wei, Yanjun Tian, Yi Wang and Bo Chen ................................................ 1389 

17EI2-391 Research on Construction and Application of Cost Index on Overhead Line 

Engineering Based on Mass Data Technology 

 Qiangsheng Xu, Jinyuan Liu, Ce Xiu, Jianfeng Lin, Ruyu Zhang, Jin Pan and 

Xuefeng Wu ....................................................................................................... 1395 

17EI2-395 Research and Application of “Generation-Grid-Load-Energy Storage” Coordinated 

Control System 

 Nan Zhang, Yinan Zhao, Li Liu and Jinmei Zhang ............................................ 1400 

17EI2-397 Research on Grid-connected Micro Grid Control Strategy and Control Method 

 Di Bai, Tieyan Zhang, Zheng Yang, Chuan Chen and Yang Gao ..................... 1405 

17EI2-398 Research on Energy-saving Approach of Multi-modal Vehicles Based on Traffic 

Signal Control 

 Shengpeng Xu, Chengduo Zhang, Huicheng Wang, Shengtao Xu and Wenzhao 

Liu ...................................................................................................................... 1409 

17EI2-399 Research on Subway Energy Internet Based on Power Electronic Transformer 

 Yilong Duan, Hongbo Li, Wenguang Luo, Zhixue Zhang, Longfu Luo and Yong Li

 ........................................................................................................................... 1415 

17EI2-400 Demand Response Risk Based Stochastic Power System Scheduling Considering 

Wind Farm Wake Effect 

 J.J. Chen and Y.L. Zhao .................................................................................... 1421 

17EI2-401 An Emergency Control Strategy for DC grid with Station Fault Blocking 

 Tingting Lin, Wei Li, Yu Wang, Fusuo Liu, Haitao Liu, Yuqiang Hou and Yanjun 

Wang .................................................................................................................. 1427 

17EI2-404 Probabilistic Power and Gas Flow Analysis for Electricity-Gas Coupled Networks 

Considering Uncertainties in Pipeline Parameters 

 Lun Yang, Xia Zhao, Xiaoyun Hu, Guorong Sun and Wei Yan ......................... 1433 

17EI2-406 Optimized Capacity Configuration of an Integrated Power System of Wind, 

Photovoltaic and Energy Storage Device Based on Improved Particle Swarm 

Optimizer 

 Xiaogang Wu, Kangtai Xu, Zhenkai Wang and Yongfang Gong ....................... 1439 

17EI2-407 A Fast Method for Identifying Bad Data of Massive Power Network Data 

 Shunjiang Wang, Anlong Su, Chaonan Ji, Weichun Ge, Yujue Xia and Chunsheng 

Yan ..................................................................................................................... 1445 

17EI2-412 A Novel Transient-Voltage Based Fault Protection Method for VSC-MTDC Systems 

 Hai Zhang, Ming Wu, Yiping Luo, Guomin Luo, Jinghan He and Rui Li............ 1450 

17EI2-413 Study on Method of Comprehensive Energy Efficiency Evaluation for Distributed 

Energy System 

 Yanmei Tang, Guixiong He, Kaicheng Liu, Huaguang Yan, Yinan Nie, Lei Chen and 

Wenquan Tao .................................................................................................... 1455 



17EI2-414 Research on Load Classification Based on User's Typical Daily Load Curve 

 Xiaojuan Wang, Lei Chen and Wenquan Tao ................................................... 1460 

17EI2-416 Study on Urban Transport Input in Beijing Based on Input-output Model 

 Xumei Chen, Xi Lu and Xinzheng Yang ............................................................ 1464 

17EI2-419 Data-Driven Based Predictive Control for Networked Nonlinear Systems With 

Energy-Limited DoS Attacks 

 Tianbao Yang, Dong Yue and Zihao Cheng ...................................................... 1469 

17EI2-420 Research of PMU Data Transmission Mechanism in Smart Grid Based on NDN 

 Ziwei Hu, Yao Li, Jun Wu, Jinghong Guo and Hailin Gu ................................... 1474 

17EI2-421 Decentralized Operation of Integrated Heat-Power Energy Systems: A Market 

Equilibrium Based Approach 

 Yang Cao, Wei Wei and Shengwei Mei ............................................................. 1480 

17EI2-422 Inverter Turn-off Angle Control Optimization of UHVDC with Hierarchical 

Connection to AC Grid 

 Xin Zhang, Yixuan Wang, Lixiang Sun, Chunzheng Tian, Ruihua Si and Xin Zhang

 ........................................................................................................................... 1485 

17EI2-423 A Design of the Common Platform of Wireless Communication Based on FPGA 

 Lei Qiao, Zhe Zheng, Wenpeng Cui, Weilong Zhang and Xueping Jiang ......... 1491 

17EI2-426 Analysis for HVDC Inverter’s Influence on Faults Recovery of AC/DC Hybrid Grid 

 Huiling Li, Sizhuo Lv and Shibing bai ................................................................ 1495 

17EI2-427 A Combined AC-DC Control Strategy for Commutation Failure Mitigation 

 Lin Cheng, Min Gao, Xianbo Ke, Xiaoqiang Sun, Jun Liu, Huiwen Sun and Jia Lyu

 ........................................................................................................................... 1499 

17EI2-429 Analysis Model for Peak Load Regulation Capacity of Power System with Multi-

energy Resources Involved in System Regulation 

 Baorong Zhou, Wentao Zhang,Siyu Lu, Xiuli Wang,  and Tao Qian ............... 1505 

17EI2-430 Flexibility Evaluation of Distribution Network With High Penetration of Variable 

Generations 

 Fei Chen, Chunyi Huang, Lei Wang, Chao Zhu, Chengmin Wang and Ning Xie

 ........................................................................................................................... 1511 

17EI2-431 Voltage Control in Distribution Network by Leveraging Energy Storage System in 

Grid-tied Microgrids 

 Feng Qiao, Jin Ma and Xiaoqing Han ................................................................ 1517 

17EI2-432 Key Technology Research of the Multi-State Monitoring on High Voltage Cable 

 Tao Wang, Xianzheng Cui, Han Zhao, Hengtong Wang, Fangtai Cui and Gushuai 

Liu ...................................................................................................................... 1523 

17EI2-433 Optimal Configuration of Battery Energy Storage System for One Hour Independent 

Power Supply for Specific Loads 

 Ming Sun and Xu Gui ......................................................................................... 1528 

17EI2-435 Experimental Research on Communication Technology of New Plant Based on 

VLC 

 Xu Xiao, Sun Haixia,Li Bin and Liang Yong ...................................................... 1534 

17EI2-437 Architecture Design of Power System Fault Calculation Based on Cloud Computing 

Technology 



 Dongxu Yang, Hua Wei and Hongbo Wei  ....................................................... 1538 

17EI2-438 A Parallel Approach for Optimal Power Flow With Transient Stability Constraints 

 Yude Yang, Anjun Song, Hui Liu, Zhijun Qin and Jun Deng ............................. 1543 

17EI2-439 Modeling and Simulation of Micro Power 

 Yonghui Song, Jian Luo and Yongjie Luo ......................................................... 1548 

17EI2-440 A Survey of Network Security Situation Awareness in Power Monitoring System 

 Hongzhu Tao, Jieying Zhou and Sen Liu .......................................................... 1554 

17EI2-441 Analysis of Inductive Filtering Technology Based on Multi-winding Transformer and 

Its typical Practical Application 

 Can Wang, Zhihao Ning , Keren Zhang, Jian Zuo , Bin Zhang and Yuanyang Chen

 ........................................................................................................................... 1557 

17EI2-443 Mitigating Uncertain RESs in Integrated Energy System Considering Line Pack of 

Gas 

 Dawei Chen, Zhejing Bao, Xiaogang Guo and Qihong Zhang .......................... 1563 

17EI2-446 Analysis of Power Consumer Behavior Based on the Complementation of K-means 

and DBSCAN 

 Liping Zhang, Song Deng and Shiyue Li ........................................................... 1569 

17EI2-447 Disturbance Propagation in Power System Based on an Epidemic Model 

 Qian Wu, Dongxia Zhang, Daowei Liu, Fengkui Liu, Xuefeng Bruce Ling, Zheng Li 

 ........................................................................................................................... 1574 

17EI2-448 Real-time Energy Management in a Community Energy Internet With CHP and PV 

Prosumers Considering the CVaR Values 

 Li Ma, Nian Liu, Mingxin Zhao, Wei Liu, Lin Yang and Yanmei Liu................... 1580 

17EI2-449 Optimal Operation of Wind-Solar-Hydrogen Storage System Based on Energy Hub 

 Wenlong Zhang, Dong Han, Weiqing Sun, Haiying Li, Yiming Tan, Zheng Yan and 

Xiaotian Dong .................................................................................................... 1586 

17EI2-450 Fault Diagnosis for Multi-energy Flows of Energy Internet: Framework and 

Prospects 

 Tao Wang, Jun Wang, Xiaoguang Wei, Tianlei Zang, Zhengnan Fan, Mario J. 

Pérez-Jiméne and Tao Huang ........................................................................... 1591 

17EI2-451 Spinning Reserve Optimization With Wind Power Output and Electric Vehicles 

Considering the Operator’s Risk Preference 

 Tao Qian, Xiuli Wang, Baorong Zhou, Siyu Lu, Wentao Zhang, Jianxue Wang

 ........................................................................................................................... 1596 

17EI2-452 A New Method of Traveling Wave Protection Based on Directional Energy Ratio 

 Hongwen Liu, Yang Leng, Ke Wang, Xiangjun Zeng, Yanru Ni and Yingke Gu

 ........................................................................................................................... 1602 

17EI2-455 Phase Change Materials(PCM) Based Multistage Thermal Energy Storage(TES) 

and Its Application 

 Yi Jin, Cenyu Yang, Xiao Hu, Guizhi Xu, Bo Zhao, Gaoqun Zhang, Zhaolong Du 

and Liang Chang ............................................................................................... 1607 

17EI2-456 Research on Risk Analysis and Security Testing Technology ofMobile Application 

in Power System 

 Jing Guo, Haitao Jiang and Chao Zhou ............................................................ 1613 



17EI2-457 A Reliable Routing Method for Transmission Monitoring Wireless Sensor Network 

 Zehao Zhang, He Wang, Lin Peng, Jin Sun, Tao Chang and Ling Zhuo .......... 1619 

17EI2-458 Multi-scale Transient Modeling and Real-time Simulation of AC/DC Power Grid with 

Multi-terminal VSC-HVDC 

 Yanan Tang, Hua Ye, Li Kong, Shixiong Fan, Zechen Wei  ............................. 1624 

17EI2-459 Overivew of Grid Codes for Photovoltaic Integration 

 Qianwei Zheng, Jiaming Li, Xiaomeng Ai, Jinyu Wen and Jiakun Fang ........... 1629 

17EI2-460 A Research on Information Value in Energy Internet Based on Risk Theory 

 Shengmin Tan, Chuanwen Jiang and Yang He ................................................ 1635 

17EI2-463 Transmission Expansion Planning With Wind Generation Considering TCSC 

 Wei Shen, Zhao Yang Dong, Ke Meng and Jing Qiu ........................................ 1641 

17EI2-464 The Kriging Model Based Scenario Generation and Its Application in the Energy 

Internet With High Wind Penetration 

 Xiaodong He, Chenggang Cui and Ning Yang .................................................. 1647 

17EI2-465 Research on Application of Battery Energy Storage System Based on MMC in Wind 

Power Integration 

 Zhihao Ning, Can Wang ,Guandong Zhou, Bin Zhang, Keren Zhang, Jian Zuo, 

Yonghai Xu and Bin Ren ................................................................................... 1653 

17EI2-466 Quantitative Analysis of Transient Angle Stability for Grid-Connected Inverter 

Considering Droop Coefficient 

 Xianghua Yu and Feng Gao .............................................................................. 1659 

17EI2-467 Design of a Multi-winding High-Frequency Transformer for DC-DC Applications 

 Yong Liang, Zhenkai Wang, Hao Wu, Cheng Wang and Xiaorong Li ............... 1664 

17EI2-468 Controller Design of Aggregate Thermostatically Controlled Loads Based on 

Tracking Differentiator 

 Kai Ma, Zongxu Jiao, Shubing Hu, Shihao Liu and Jie Yang ............................ 1670 

17EI2-469 Review on cyber vulnerabilities of communication protocols in industrial control 

systems 

 Yikai Xu, Yi Yang, Tianran Li, Jiaqi Ju and Qi Wang......................................... 1676 

17EI2-470 Optimal Dispatch of Power Grid Under Direct Power Purchase by Large Consumers 

 Xin Feng, Shengli Yang and Chong Tong ......................................................... 1682 

17EI2-471 Research on Flexible Power Multi-objective Optimization Plan Method Oriented to 

Gridconnected Intermittent Energy 

 Dong Xia, Jiarui Han, Liang Zhang, Xuefei Zhang, Jing Xu and Zhe Wang ..... 1686 

17EI2-472 A Routing Optimization Model for EMS of Power Systems Considering Cyber-

Physical Interdependence 

 Luo Xu, Qinglai Guo, Hongbin Sun and Zhuo Su .............................................. 1690 

17EI2-473 Design of V2G Auxiliary Service System Based on 5G Technology 

 Yuan Li, Junjun Liu, Guo Yu and Feng Deng .................................................... 1695 

17EI2-476 An Improved Droop Control Strategy for Parallel Inverters in Microgrid 

 Peng Ye, Jinsong He, Gang Wang, Shan Li, Feng Sun, Yue Han and Tao Zhang

 ........................................................................................................................... 1701 

17EI2-478 Hierarchical Control Algorithm of Energy Router Based on Bus Voltage and SOC 

of Battery 



 Shuang Wang, Siyuan Guo, Dazhong Ma, Qiuye Sun and Linqiang Hu .......... 1706 

17EI2-481 Research of Urban Energy Internet’s Key Technologies and Its Application 

 Wei Wang and Dai Gong ................................................................................... 1712 

17EI2-482 Research and Prospect of Virtual Microgrids Based on Energy Internet 

 Yun Yang, Zhuangzhi Fang, Fanpeng Zeng, Peizhe Liu, Chun Wang, Huilin Zhou, 

Yunjun Yu and Weidong Min ............................................................................. 1718 

17EI2-483 Dynamic Stochastic Optimal Power Flow Considering Spatial Correlation of Wind 

Speed Based on Simplified Pair Copula 

 Jinshan Luo, Yuan Tian, Keyou Wang, Guojie Li, Ying Wang and Haoyang Yu

 ........................................................................................................................... 1723 

17EI2-484 Coordinated Operation of Energy Router with Distributed Devices 

 Sen Lin, Qifu Cheng, Qiuye Sun and Dazhong Ma ........................................... 1728 

17EI2-485 Research on Power Consumption Model of Electric Bus Considering Multiple 

External Factors 

 Yajing Gao, Shixiao Guo, Jiafeng Ren and Feifan Chen .................................. 1734 

17EI2-486 Novel Topology of Combined AC-DC Distribution Network Interconnected With 

Renewable Energy 

 Qing Zhang, Mengqi Liu, Yurong Wei, Aihui Yin, Xiaoxue Rong and Zhilei Wang

 ........................................................................................................................... 1740 

17EI2-488 Modeling of Generator Leading Phase Ability Based on Ant Colony Optimization 

and Support Vector Machine 

 Kuan Li, Yongbo Wang, Wenping Gu, Binchao Zhao ....................................... 1745 

17EI2-489 Over-voltage Regulation Capability Analysis of Rooftop Photovoltaic Grid-

connected Inverters 

 Duan Jiandong, Li Hao, Lei Yang  .................................................................... 1750 

17EI2-490 A VAR Optimization Model in Distribution Networks With Precise Linear Modelling 

for OLTC of Transformer 

 Xuefei Chang, Changzheng Gao and Song Gao .............................................. 1756 

17EI2-491 An Interval Based Cost-emissions Optimization Strategy for Gas-electricity 

Integrated Energy Systems Under Uncertainty and Demand Response 

 Yongxin Su, Weiqi Nie, Yao Zhou, Mao Tan and Haixiang Qiao ...................... 1760 

17EI2-492 Hellenic Transnational Interconnection: Integrated Scenario-based Social-

Economic Analysis 

 Hao Hu, Xinghua Shi, Tingfu Wei and Jun Rong .............................................. 1766 

17EI2-493 Microgrid Optimal Dispatch Considering Random Characteristics of Solar and Wind 

 Luming Zhou, Jianhua Yang, Weizhou Wang and Fuchao Liu ......................... 1771 

17EI2-494 Coordinated Control Stategy for DC Microgrid Clusters Considering Intelligent 

Power Allocation 

 Ren Li ................................................................................................................. 1777 

17EI2-497 Power Supply Capability Evaluation for Unbalanced Three-phase Distribution 

Network With Distributed Generators 

 Jinquan Zhao, Bing Huang, Bin Zhu, Dawei Su and Haiwei Wu ....................... 1782 

17EI2-499 Prediction of Wind Turbine Blades Icing Based on MBK-SMOTE and Random 

Forest in Imbalanced Data Set 



 Yangming Ge, Dong Yue and Lei Chen ............................................................ 1788 

17EI2-500 A Novel Approach for Railway Distribution Network Voltage Traveling Wave 

Extraction 

 Ke Wang, Minqi Yu, Hongwen Liu, Xiangjun Zeng, Lei Yang and Zhenfeng Zhao

 ........................................................................................................................... 1794 

17EI2-501 Testing System of Voltage Traveling Wave Fault Location Technique 

 Kai Che, Yanru Ni,Jinxi Yang, Xiangjun Zeng, Yang Leng and Yunkun Xiang . 1800 

17EI2-503 Energy Internet: Concept and Practice Exploration 

 Lin Cheng, Ning Qi, Fang Zhang, Huichao Kong and Xuejin Huang ................ 1805 

17EI2-505 A Coordinated Control Strategy for Suppressing Transient Power Fluctuation of 

Power Conversion System and Stabilizing AC bus Voltage 

 Yuan Xu,  Chunxue Zhang, Tao Li, Kai Sun, Ke Wang, Canbing Li and Wei Feng

 ........................................................................................................................... 1810 

17EI2-506 Research on Improving Flexibility of Integrated Power and Gas Energy System 

Considering P2G and Demand Response 

 Jiandong Duan and Zhuanting Jin ..................................................................... 1815 

17EI2-507 The Research on Cyber-Attack Testbed With Hardware-In-Loop 

 Jiaxuan Fei, Zengji Liu, Yuanyuan Ma, Xiuli Huang, Qi Wang and Yi Tang ..... 1821 

17EI2-508 Active Islanding Detection Method for Multi-Inverter in Power Distribution System 

 Lu Yu, Dahai Zhang and Jinghan He ................................................................ 1827 

17EI2-510 Research on PV Array Output Characteristics Based on Shadow Image 

Recognition 

 Beijia Ye, Jun Qi, Yuanchao Li, Luyao Xie and Fan Yang ................................ 1832 

17EI2-511 Benefit Analysis of Coordinated Operation of Distributed Energy Storage: the 

Distributed Network Operator’s Perspective 

 Ming Cheng, Roberto Moreira and Qiang Yang  .............................................. 1838 

17EI2-512 Chance-Constrained Programming Model for Reference Network With Wind Power 

Integration 

 Donglei Sun, Jinhong Yang, Xueshan Han, Junxiong Wang, Xin Tian, Bin Yang, 

Lina Zhang and Nan Wang ................................................................................ 1844 

17EI2-513 An Optimal Operation Model of Energy Internet Considering the Multi-time-scale 

Stochastic Characteristics of Renewable Energy Sources 

 Bingke Yan, Xiaoping Li, Xin Shu, Kunpeng Zhou, Kan Cao and Hengrui Ma . 1849 

17EI2-514 Business Model Status of Distributed Power Supply and Its Concerns in Future 

Development 

 Quan Zhang, Jun Zhang, Xinyang Han, Xiaoling Jin, Hongjun Fu and Tianlei Zang

 ........................................................................................................................... 1855 

17EI2-517 A New Customer-Side Demand Response Strategy in Block Bidding Markets 

 Zhixiang Xu, Yinan Wang, Ningxuan Guo and Gangfeng Yan .......................... 1860 

17EI2-518 A Voltage Stability Control Strategy of Urban Energy Internet 

 Liang Xu, Guangjiu Chen, Yu Zhang and Zhe Fu ............................................. 1866 

17EI2-519 State Estimation Based Transmission Line Fault Locating With Sequence 

Distributed Parameter Models 

 Yu Liu, Yiran An and Boqi Xie ........................................................................... 1871 



17EI2-520 A Reliable Approach to Eliminate Distributed Capacitive Current of Transmission 

Lines 

 Muhammad Arshad Shehzad Hassan, Minyou Chen, Muhammad Ali Mehmood, 

Mohammed Hassan Ahmed and Syed Sabahat Hussain Bukhari .................... 1877 

17EI2-521 A Dynamic Period Partition Method for Time-of-Use Pricing With High-Penetration 

Renewable Energy 

 Maosheng Ding, Xiyu Wang, Jianxiao Wang, Zhifang Yang, Haiwang Zhong and 

Jingling Yang ..................................................................................................... 1882 

17EI2-523 Energy Systems and Communication Networks Real-Time Simulation for Controller 

Hardware in the Loop 

 Andrea Benigni and Herbert Ginn...................................................................... 1888 

17EI2-524 Solar Energy Forecasting With Numerical Weather Predictions on a Grid and 

Convolutional Networks 

 Kunjin Chen, Ziyu He, Kunlong Chen, Jun Hu and Jinliang He ........................ 1894 

17EI2-525 Decentralized Security-Constrained Economic Dispatch for Global Energy Internet 

and Practice in Northeast Asia 

 Qingrun Yang, Tao Ding, Weiqing Ma, Huiming Zhang, Zhiyi Jia, Wei Tian and 

Yang Cao ........................................................................................................... 1899 

17EI2-526 Application of a New FP-network Mining Algorithm Based on Association Matrix in 

Power System 

 Fengjie Sun, Chengmin Wang, Weiming Zhang, Fei Chen, Pan Dai, and Sen Wang

 ........................................................................................................................... 1905 

17EI2-529 Long-Term Transnational Power Transaction Model Considering Political Risk for 

Northeast Asia in Presence of Global Energy Internet 

 Yunting Hou, Tao Ding, Jiang Wu, Zhaohong Bie, Baoguo Tang, Qiang Wang, 

Shuting Song, Wei Tian and Yang Cao ............................................................. 1911 

17EI2-530 Generation and Format Conversion Method of Smart Tag Based on Panorama 

Configuration Description 

 Jian Chen, Jiehua Zhang, Kewei Dong and Shiqian Li ..................................... 1917 

17EI2-531 Frequency Characteristics of Fault Transients for HVDC Transmission Line with 

Frequencydependent Distributed Parameters 

 Yafei Wang, Yang Yu, Shuli Liu, Yuanchao Hu, Tonghu Gao, Pengfeng Zhang, 

Shukai Si and Hong Yu ...................................................................................... 1922 

17EI2-532 Optimization Configuration Method for Microgrid Based on Electric Energy Router 

 Xuan Guo and Jinghong Zheng ......................................................................... 1928 

17EI2-534 Research on Optimal Electrification Selection and Sequence Scheme Model of 

City’s Bus Routes 

 Chengwei Zhang, Ji Tao and Yu Cheng ............................................................ 1934 

17EI2-535 Optimal Bidding Strategy for Demand Side Considering Customer Satisfaction 

 Ningxuan Guo, Yinan Wang, Zhixiang Xu and Gangfeng Yan .......................... 1940 

17EI2-536 Research on Smart Charging and Discharging Decision Model of Electric Vehicle 

Based on Energy Router 

 Liuqing Qiu, Yi Lin, Hongyang Lin, Zhangsui Lin and Fen Lin .......................... 1946 



17EI2-538 Resilient Post-Disaster System Reconfiguration for Multiple Energy Service 

Restoration 

 Chengquan Ju, Shuhan Yao and Peng Wang ................................................... 1952 

17EI2-539 Performance and Limitations Analysis of Multiinfeed VSC-HVDC Systems 

 Xuyang Deng ..................................................................................................... 1958 

17EI2-540 Research on network optimization in LTE power wireless private network 

 Jia Yu, Rui Liu,Weiwei Miao, Lei Wei, Xiangdong Chen, Chengling Jiang, Bo Guo, 

Wei Li and Jihui Han .......................................................................................... 1964 

17EI2-541 Study of the Reactive Power and Influence on AC Grid in Startup Process of 

Voltage Source Converter 

 Rui Li, Lijing Sun, Linze Yang, Fei Luo and Zaibin Jiao .................................... 1969 

17EI2-543 State-space-method Based Stable Analysis of DC Distribution Network 

 Ming Wu, Rui Li, Quentin Grattepanche, Hanwen Gu, Yueqi Wang and Zaibin Jiao

 ........................................................................................................................... 1975 

17EI2-544 Modeling and Analysis of Secondary Controlled Virtual Synchronous Generator 

with Dynamic Droop for Microgrid 

 Weihang Yan, Wenzhong Gao, Fang Zhang, Lin Cheng and Shijie Yan .......... 1980 

17EI2-548 The Impact of HVDC links on Transmission System Collapse 

 Hualei Wang, Hanjing Zhang, Lei Chen, Yuanyuan Zhao, Longlong Chen and Bo 

Duan .................................................................................................................. 1986 

17EI2-549 State Estimation for Large-Scale Power Systems Based on Hybrid CPU-GPU 

Platform 

 Yue Xia, Ying Chen, Zhengwei Ren, Shaowei Huang, Mingxuan Wang and Meng 

Lin ...................................................................................................................... 1992 

17EI2-551 Optimal Capacity of Energy Storage System for Wind Farms With Adapting the 

Scheduling 

 Qinghe Su, Xin Jiang and Yang Jin ................................................................... 1998 

17EI2-552 A Game Theoretic Approach for Distributed Energy Trading in District Energy 

Networks 

 Feng Wei, Junqi Liu, Zenghui Yang and Fei Ni ................................................. 2003 

17EI2-553 Key Technologies and Development Prospect of Urban Energy Internet 

 Fan Yang, Pei Gao, Mengnuo Duan, Yingying Liu, Xiao Wu and Zhang Zhang

 ........................................................................................................................... 2009 

17EI2-554 Research on Local Consumption of Distributed Generation in Distribution Network 

With Coordinated Development of Facility Agriculture 

 Zheng Chen, Jianhua Yang, Weizhou Wang and Fuchao Liu .......................... 2015 

17EI2-555 Research on Regional Fast Charging Piles Planning Method of EV based on 

Driving Characteristics 

 Zhong Wu, Jing Guo, Peng Zou and Peng Wang ............................................. 2021 

17EI2-556 Load Modeling Method for EV Charging Stations Based on Trip Chain 

 Lili Gong, Wu Cao and Jianfeng Zhao ............................................................... 2027 

17EI2-557 A Novel Urban Rail Transit System Based on DC Distribution and Energy Internet 

Architecture 

 Hao Liu, Zedong Zheng, Qin Dong and Zheng Xu ............................................ 2032 



17EI2-558 A Passive Islanding Detection Method Based on Interharmonic Impedance 

 Jingcheng Zhao, Dahai Zhang and Jinghan He ................................................ 2038 

17EI2-559 The Integrated Operation of Multiple Energy Carrier Used to Enhance the Reliability 

of the Integrated Energy System 

 Shunqi Zeng, Li Wang, Dongwen Chen and Yong Li ........................................ 2044 

17EI2-560 Multi-time Simulation of Electric Taxicabs’ Charging Demand Based on Residents’ 

Travel Characteristics 

 Zhiyao He, Yu Cheng and Zihao Hu .................................................................. 2049 

17EI2-561 Hybrid Approximate Dynamic Programming Approach for Dynamic Optimal Energy 

Flow in the Integrated Gas and Power Systems 

 Hang Shuai, Xiaomeng Ai, Jinyu Wen, Jiakun Fang, Zhe Chen and Haibo He 2055 

17EI2-563 Analysis of Micro-grid Integration with PV, Energy Storage and Ground-Source 

Heat Pump Based on DeST Simulation 

 Lili Song, Xu Yin, Linghai Meng, Feng Gao, Yinghui Han, Yunpeng Jiao, Hui Fan 

and Yunpeng Liu ................................................................................................ 2061 

17EI2-568 A Source-grid-load Coordinated Control Method Considering the Integration of 

Wind Power Generation 

 Jia Ning, Yi Tang, Xiangxiang Xu, Yan Li, Xuhui Shen, Xinshou Tian and Haifeng 

Li ........................................................................................................................ 2065 

17EI2-570 Stackelberg Game Based Energy Operator Operating Scheme and Energy 

Management 

 Jiawei Wang, Xiaoying Li, Jia Zhang, Yachen Wang, Chao Wang, He Huang and 

Zhi Wang ............................................................................................................ 2071 

17EI2-572 Capacity Allocation of Hybrid Energy Storage System Based on VMD-GRGC 

Ensemble Methods 

 Kaisong Dong, Shaodan Han, Haiying Dong, Weicheng Shen and Wei Zhao . 2078 

17EI2-573 Analysis of the Circulating Current Characteristics of MMC in DQ Frame 

 Quansheng Wang, Hua Ye and Guomin Zhang ................................................ 2084 

17EI2-574 A Novel Method to Dertermine the Harmonic Responsibility for Power Distribution 

Network Including Photovoltaic System 

 Jie Luo, Tianlei Zang and Ling Fu ..................................................................... 2090 

17EI2-575 Reliability Prediction of Distribution System Based on Rough Set Theory and Neural 

Network 

 Yan Li, Mengyu Sheng, Yiming Liu, Jiaxin Ren and Shaorong Wang .............. 2095 

17EI2-578 Research on Closed Loop Test System for HVDC Measuring Equipment in Flexible 

HVDC Transmission 

 Hongxing Wang, Pandian Luo, Chao Sheng and Hansong Tang ..................... 2101 

17EI2-579 Cost-Effective Optimization Analysis of Shore-to-Ship Power System Construction 

and Operation 

 Tianli Song, Xiaoqing Hu and Yang Li ............................................................... 2107 

17EI2-580 A Two-stage Stochastic Programming Approach for Operating Multi-energy 

Systems 

 Qing Zeng, Jiakun Fang, Zhe Chen and   Antonio J. Conejo ......................... 2113 

17EI2-582 Day-ahead Microgrid Energy Management Optimization Scheduling Scheme 



 Yinzhu Kang, Hao Yu, Jinhao Wang and Wenping Qin .................................... 2119 

17EI2-585 Research on the Direct Power Trading Mode of Power Demand of Charging 

Facilities in China 

 Baoping Zhang, Yi Feng, Yongxiang Liu and Xuewen Geng ............................ 2125 

17EI2-586 Distributed Optimization-Based Power Trade Strategy for We-Energy in Energy 

Internet 

 Fei Teng, Qiuye Sun, Zhao Zhang and Huaguang Zhang ................................ 2129 

17EI2-587 Simulation and Analysis of Electric Water Heater Load Regulation Model Based on 

Direct Load Control 

 Hucheng Li, Xinwei Wang, Yubo Yuan, Wei Su and Yanfeng Gong ................ 2135 

17EI2-588 Performance Optimization and Evaluation of V2G in Regulated and Deregulated 

Microgrid 

 Yin Yao, Wenzhong Gao and James Momoh ................................................... 2140 

17EI2-590 Power System Weak Bus Identification Based on Voltage Distribution 

Characteristic 

 Shaojian Hou, Ruipeng Lu, Chaoying Yang, Da Lei and Wenping Qin............. 2146 

17EI2-591 A Control Strategy of Hybrid Energy Storage System in Bipolar-type DC Micro-grid 

 Huiping Zheng, Yixiong Zhou, Weiwei Yang, Xinyuan Liu, Xinjie Hao and Wenping 

Qin ..................................................................................................................... 2152 

17EI2-593 Comparison of the Performance Between Stationary Frame and Synchronous 

Rotating Frame Control of Single-phase Grid-connected Inverter With LCL Filter 

 Yi Liang, Yunxiang Xie, Yuanpeng Guan, Anna Lin and Li Cheng ................... 2158 

17EI2-598 Community Detection in Power Grids Based on Louvain Heuristic Algorithm 

 Guoqiang Lin, Siyan Liu, Aihua Zhou, Jiangpeng Dai Bo Chai, Bo Zhang, Hongbin 

Qiu, Kunlun Gao, Yan Song and Rui Chen ....................................................... 2164 

17EI2-600 Reliability Analysis of Digital Protection System Considering Time - variant 

Parameter and Economic Optimization 

 Xiangli Deng, Huaiguang Tu and Penghao Gong ............................................. 2168 

17EI2-601 Influence of N-1 contingency in natural gas system on power system 

 Zheng Qiao, Lin Jia, Wei Zhao, Qinglai Guo, Hongbin Sun and Peng Zhang .. 2175 

17EI2-602 Secondary Control Strategy of Islanded Micro-grid Based on Multi-agent 

Consistency 

 Xiping Ma, Penglong Yang, Haiying Dong, Jun Yang and Yao Zhao ............... 2180 

17EI2-604 Feasibility Analysis and Application of Graph Processing in Gauss and Newton-

Raphson Power Flow Calculation 

 Di Wang, Qinglai Guo and Zhuo Su .................................................................. 2186 

17EI2-606 Dynamics Investigation of Flywheel Energy Storage System in Discharge Mode for 

Future Energy Internet 

 Ziyu Wang, Weiya Zhang, Keke Zhang and Song Teng ................................... 2192 

17EI2-609 Dynamic Equivalent Impedance of Photovoltaic Plant and Simulation Analysis 

 Bo Kong and Jiayu Zhang ................................................................................. 2198 

17EI2-610 Short-term Load Forecasting Based on Load Decomposition and Numerical 

Weather Forecast 



 Qiuyu Lu, Qiuna Cai, Sijie Liu,  Yun Yang, Binjie Yan , Yang Wang and Xinsheng 

Zhou, .................................................................................................................. 2203 

17EI2-611 Heating Network Quasi-dynamic Model of Multi-energy Flow System Based on 

Forward Method 

 Xin Qin, Guocheng Wan, Tongtian Sheng, Xinwei Shen, Hongbin Sun, Qinglai Guo 

and Lei Tang ...................................................................................................... 2208 

17EI2-612 Study on Coupled Planning of Power Grid and Gas Network Considering P2G 

Device 

 Dongsen Li, Ciwei Gao and Xuemei Shi ........................................................... 2214 

17EI2-613 Impact Analysis for High-Penetration Distributed Photovoltaic Generation 

Integrated into Grid Based On DIgSILENT 

 Hui Quan, Bei Li, Xiaoqing Xiu and Dong Hui ................................................... 2220 

17EI2-614 Cyber-Physical Security Assessment and Simulation Based on Graph Database 

 Di Wang, Qinglai Guo, Yan Song, Kunlun Gao and Aihua Zhou ...................... 2226 

17EI2-619 Research on the Architecture of Electric Power Information Communication 

Network for Smart Grid 

 Shanlin Cui, Qingshan Yu, Guozeng Gu and Qianhui Gang ............................. 2232 

17EI2-620 Load Disaggregation in Non-Intrusive Load Monitoring Based on Random Forest 

Optimized by Particle Swarm Optimization 

 Feixiang Gong, Chang Liu, Linru Jiang, Hao Li, Jy Lin and Bo Yin................... 2236 

17EI2-622 Affinely Adjustable Robust Optimal Dispatch for Island Microgrids with Wind Power, 

Energy Storage and Diesel Generators 

 Zhiyu Zhao, Keyou Wang, Guojie Li, Xiuchen Jiang and Yin Zhang................. 2242 

17EI2-623 Case Studies of Demand Response in Multi-Energy Industrial Parks 

 Wen Xiong, Yuwei Chen, Ying Cai, Qinglai Guo, Yuquan Liu, Hongbin Sun and Lei 

Tang ................................................................................................................... 2247 

17EI2-625 A Non-Intrusive Load Identification Method Based on Convolution Neural Network 

 Zehua Lan, Bo Yin, Tao Wang and Gengren Zuo ............................................. 2252 

17EI2-626 A Multiport Energy Hub for the Connection of Multi Power Flow: A Simulating Case 

 Tingji Chen, Anping Tong, Yuhuai Wang, Guojie Li and Xiao Jing ................... 2257 

17EI2-627 Analysis of Interaction Between HVDC and Offshore Wind Power in Receiving End 

Grid 

 Ling Zhu, Yuqiang Hou, Fusuo Liu, Qian Zhou, Ningyu Zhang, Wei Li and Shuai 

Zhang ................................................................................................................. 2262 

17EI2-630 Study on the Evaluation Index for the Strength of Different Structural Forms of 

AC/DC System 

 Haobo Shi, Hongmei Luo, Qin Qin, Qinyong Zhou, Wei Tang, Chen Yang and 

Jingjing Wang .................................................................................................... 2268 

17EI2-634 Research on Coordinated Control Strategy of Flywheel Energy Storage Array for 

Island Microgrid 

 Chenhui Jin, Xinjian Jiang, Guobin Zhong and Xi Li ......................................... 2274 

17EI2-635 Management System Research of Large-scale New Energy Development Based 

on Energy Internet 



 Xiao Wu, Beichang Ge, Tianlei Zang, Yingying Liu, Zhang Zhang and Fan Yang

 ........................................................................................................................... 2280 

17EI2-637 An Improved DC Power Flow Model with Virtual Transmission Channel for 

Restoring Energy Internet Power Flow Solvability 

 Hongfu Wang, Shixia Mu, Zhiqiang Zhang, Jinfang Zhang ............................... 2286 

17EI2-638 A High-reliability DC Distribution Network Topology 

 Yi Du, Pengfei Hu, Hongyang Lin, Huan Zheng, Kangli Xiang, Junpeng Deng and 

Meng Li .............................................................................................................. 2291 

17EI2-640 Design and Application of Energy Management System for Sodium Sulfur Battery 

 Chen Fang, Jianjun Bai, Yu Zhang, Yu Liu and Zhengrui Peng ........................ 2296 

17EI2-641 The Design and Implementation of Global Energy Interconnection Digital Research 

Platform 

 Limin Feng, Xinzhi Xu, Hualu Zhang, Wenhao Wang, Lu Wang, Wei Li and Ying 

Zhang ................................................................................................................. 2302 

17EI2-642 Robust Distribution System Planning Considering the Uncertainties of Renewable 

Distributed Generation and Electricity Demand 

 Ali Ehsan and Qiang Yang ................................................................................. 2307 

17EI2-643 GPU-based Power Flow Analysis with Continuous Newton's Method 

 Mingxuan Wang, Yue Xia, Ying Chen and Shaowei Huang .............................. 2313 

17EI2-644 A Hardware-in-the-loop Co-Simulation for the Energy Internet Based on SDH 

Network 

 Heqin Tong, Ming Ni and Peng Gong ................................................................ 2318 

17EI2-646 Dynamic Variable-Weight Least Squares for State Estimation of Distribution 

Network Based on Data Fusion 

 Chenguang Yang, Yan Li, Bingzhen Yang, Mingqiu Du and Shaorong Wang . 2323 

17EI2-647 A New Interpretation of Commutation Failure Risk in Multi-infeed HVDC Systems 

 Xiaohui Wang, Yu Bai, Qingjun Chen, Yadong Gao, Jinshan Luo and Yan Zhang

 ........................................................................................................................... 2328 

17EI2-649 Integrated Modeling and Planning of District Multi-carrier Energy Systems 

 Xiao Hu, Senkai Tang,Haozhong Cheng,  Li Wang, Yuquan Liu,Ying Cai  .... 2333 

17EI2-650 Optimal Dispatch Model for District Heating Network Based on Interior-Point 

Method 

 Xinwei Shen, Scott Moura, Qinglai Guo, Hongbin Sun, Wen Xiong and Lei Tang

 ........................................................................................................................... 2339 

17EI2-651 Optimization of Continental Power Exchange Under the Framework of Global 

Energy Interconnection 

 Pai Li, Yuehui Huang, Weisheng Wang, Lin Zhang ,Shuiwang Li and  Luca Balzari

 ........................................................................................................................... 2345 

17EI2-654 Coordinated Recovery Strategy of AC and UHVDC Interconnected System 

Considering the Power Grid Strength 

 Yu Wang, Yuqiang Hou, Lu Cao, Fusuo Liu, Wei Li, Feng Xue and Jiaxi Cao . 2351 

17EI2-657 Alert Correlation Analysis Based on Attack Path Graph 

 Daojuan Zhang, Kexiang Qian, Peng Zhang, Shu Mao and Hongbin Wu ........ 2357 



17EI2-658 Electric Vehicle Business Model Innovation Study from the Perspective of the 

Energy Internet 

 Yan Chu, Qishi Xiao and Linqing Yang ............................................................. 2363 

17EI2-660 Internet Information Applied in the Energy Internet Planning: A Review and Outlook 

 Lin Cheng, Xinchi Ji, Fang Zhang, Caihao Liang and Hailei He ....................... 2369 

17EI2-661 Optimal dispatching method for power system load response based on operational 

risk 

 Zhijun Long, Jincheng Yang, Changhong Deng, Kai Zhang, Xia Hua and Yujie Shi

 ........................................................................................................................... 2374 

17EI2-662 A Transient Thermodynamic Model of District Heating Network for Operational 

Optimization of the Energy Integration System 

 Shuai Yao, Wei Gu, Shuai Luand Chenyu Wu .................................................. 2379 

17EI2-663 Wide Area and Broadband Measurement System for Modern Power Grid 

 Yulin Chen, Guanghui Sun and Xicai Zhao ....................................................... 2385 

17EI2-664 Research on Virtual Inertial Control Technology for Improving Transient Stability of 

DC Distribution Network 

 Yan Xu, Xinyi Huang and Yuan Fu .................................................................... 2391 

17EI2-665 Research on Noise Reduction Method of Long Distance Optical Fiber Sensor for 

Transmission Line On-line Monitoring 

 Yun Liang, Lidong Lv, Li Huang and Dayang Wang ......................................... 2396 

17EI2-666 Energy and Ancillary Service Joint Dispatch of Power System Integrated with 

Dynamic Heating System 

 Chenhui Lin, Wenchuan Wu, Boming Zhang, Bin Wang, Yong Sun, Tianyu Yang, 

Wenlu Zhao and Zheng Qiao ............................................................................. 2401 

17EI2-667 Transmission Switching Considering Short-Circuit Current Limitations 

 Shijun Tian, Xiaoyu Dou, Xifan Wang, Xiuli Wang, Qianwen Zhang ,and Shixiong 

Qi ....................................................................................................................... 2406 

17EI2-668 Improved Particle Swarm Optimization Algorithm to Multi-objective Optimization 

Energy Hub Model with P2G and Energy Storage 

 Rui Ma, Jianbo Deng, Hao Li and Jiaqian Qin ................................................... 2412 

17EI2-670 Test Analysis of Practical Quantum VPN Gateway for Electric Power 

Telecommunication Security in Energy Internet 

 Dequan Gao, Yaofu Cao, Ziyan Zhao, Pengcheng Ni, Hao Qin and Zhiyuan Ye

 ........................................................................................................................... 2418 

17EI2-671 Selection of the Rated Frequency for Fractional Frequency Offshore Wind Power 

System 

 Xiaoliang Zhang, Xifan Wang, Xiuli Wang, Lianhui Ning, Haitao Zhang, Chenjia 

Feng, Boyang Zhao, Qian Zhou, Chenggen Wang and Weiping Zhu ............... 2424 

17EI2-672 Researches on Control Strategy of Distributed AVC for District Grids 

 Youbin Xia, Zhipeng Su, Minming Song, Wenhu Pan, Qian Zhao, Peng Yu and 

Yifeng Cheng ..................................................................................................... 2430 

17EI2-673 Traveling-wave-based Fault Location Algorithm for Star-Connected Hybrid Multi-

terminal HVDC System 

 Wei Su, Yanfeng Gong and Yan Li .................................................................... 2434 



17EI2-674 Lightning Risk Assessment of Transmission Lines Based on D-S Theory of 

Evidence and Entropy-Weighted Grey Correlation Analysis 

 Congzhen Xie, Jianfeng Bai, Wen Zhu, Guojun Lu and Hongbin Wang ........... 2439 

17EI2-675 The Interaction of Gas and Electricity hybrid Energy Internet 

 Zijuan Yang, Ciwei Gao and Jing Zhang ........................................................... 2445 

17EI2-676 Two-stage Stochastic Optimization for Hybrid AC/DC Microgrid Embedded Energy 

Hub 

 Tianyang Zhao, Jianfang Xiao, Leong Hai Koh and Peng Wang ...................... 2451 

17EI2-678 Dynamic Reactive Power Optimization in Weak Sending-side Systems: Method 

and Case Studies 

 Lin Cheng, Xianbo Ke, Xiaoqiang Sun, Lei Tang and Wei Wang ..................... 2457 

17EI2-679 Risk Assessment of Distribution Network Considering Network Attack 

 Biyun Chen, Qiaoling Dai and Zhiwei Cui .......................................................... 2462 

17EI2-680 Synergetic Control Strategy for interconnected Distribution Network Via AC/DC/AC 

Converter Improving Renewable Energy Consumption 

 Qun Zhu, Chao Chen, Mingchao Xia, Ruoran Xu, Weijie Qian, Jianhua Yao, Meifu 

Chen and Qifang Chen ...................................................................................... 2466 

17EI2-681 Recursive Clustering K-Nearest Neighbors Algorithm and the Application in the 

Classification of Power Quality Disturbances 

 Dongyin Pan, Zhongyi Zhao, Liao Zhang and Changzhong Tang .................... 2472 

17EI2-683 Virtual Inertia Control Strategy at Energystorage Terminal in DC Microgrid 

 Yan Xu, Congcong Bai and Yuan Fu ................................................................. 2477 

17EI2-685 Effect of Rectifier Alpha Min Limiter on Dynamic Response of HVDC Transmission 

System 

 Qingdai Zhu, Peng Zhang and Xiaopeng Li ...................................................... 2482 

17EI2-686 Analysis and Simulation Tools for Short Circuit Dynamic Characteristics of 

Photovoltaic Power Plants 

 Yanzhang Liu, Libin Yang, Dawei Zhao, Lei Zhang, Minhui Qian and Luming Ge 

 ........................................................................................................................... 2486 

17EI2-688 Distributed Control of Multi-zone Commercial Buildings for Demand Response 

 Suigu Tang and Yinliang Xu .............................................................................. 2492 

17EI2-689 Day-ahead Emission-aware Resource Planning for Data Center Considering 

Energy Storage and Batch Workloads 

 Peng Wang, Liye Xie, Ying Lu and Zhaohao Ding ............................................ 2497 

17EI2-690 Study on Technology of Electronic Power Engineering Cost Based on Data Mining 

 Jinyuan Liu, Xuefeng Wu, Jin Pan and Ce Xiu .................................................. 2503 

17EI2-691 An Integrated Design Platform for BIPV System Considering Building Information 

 Ning Gui, Zhifeng Qiu, Weihua Gui and Geert  Deconinck  ............................ 2508 

17EI2-694 Probabilistic Static Voltage Stability Evaluation of Microgrid with Droop-Controlled 

Distributed Generations 

 Zhongmei Pan, Zhen Yang, Huanhuan Fu, Xiangqian Tong and Fuxing He .... 2514 

17EI2-696 Data Mining Based on DC Bias on-line Monitoring System of Shanghai Power Grid 

 Wu Tianyi and Chen Lu ..................................................................................... 2520 



17EI2-697 Disturbance Source Location Method of Low-Frequency Oscillation Considering 

Information Loss of Key Nodes 

  Dong Yu ........................................................................................................... 2524 

17EI2-698 Real-time False Data Injection Attack Detection in Energy Internet Using Online 

Robust Principal Component Analysis 

 Yi Ding and Jiabao Liu ....................................................................................... 2530 

17EI2-699 Power Hardware-In-the-Loop Validation of Post-Primary Voltage Control Scheme 

 Merkebu Z. Degefa, Salvatore D'Arco, Andrei Morch and Atsede G. Endegnanew

 ........................................................................................................................... 2536 

17EI2-700 Residential Load Disaggregation Based on Resident Behavior Learning and Neural 

Networks 

 Jie Tian, Yao Wu, Song Liu and Peng Liu ......................................................... 2542 

17EI2-703 Analysis on Environmental Impact Evaluation Methods of1000kV Ultra High 

Voltage Alternating Current Transmission Line Pilot Project 

 Yana Duan, Haiming Xu, Guangwei Jiang, Panpan Wang, Yang Sun and Haoran 

Huang ................................................................................................................ 2547 

17EI2-705 Current Increment Based DC Differential Protection Method 

 Yinglin Liu, Guomin Luo, Lin Zhou, Jinghan He, Ming Dai and Tianlei Zang .... 2552 

17EI2-706 Study on Power Fluctuation Suppression of DFIG Based on Super Capacitor 

Energy Storage 

 Dongyang Sun, Xiongxin Zhang, Lizhi Sun,  Fengjian Wu and Guangxin Zu . 2557 

17EI2-709 Node Price Model Considering Gas-Electricity Coupled in Day Ahead Integrated 

Energy Market 

 Tianhui Zhao, Tianen Chen, Jianxue Wang, Ruifeng Liu and Yan Li................ 2563 

17EI2-710 Analysis of Power Large User Segmentation Based on Affinity Propagation and K-

means Algorithm 

 Xiaoman Wei, Kun Yu, Xingying Chen, Jun Xie and Li Ji ................................. 2568 

17EI2-711 Simulation Studies of DC-connected Photovoltaic Power System 

 Zhipeng Zhang and Yibo Wang ......................................................................... 2573 

17EI2-713 Real Time Fault Monitoring and Diagnosis Method for Power Grid Monitoring and 

Its Application 

 Mingkai Wang, Zhi Qu, Xiaoyang He, Tie Li, Xiaoming Jin, Ziji Gao, Zhi Zhou, Feng 

Jiang and Jinze Li .............................................................................................. 2579 

17EI2-714 An Analytical Planning Approach for Determining the Maximum Penetration of 

Renewable Distributed Generation in the Distribution Network 

 Ali Ehsan, Qiang Yang, Khalid Majeed and Ghulam Farid ................................ 2585 

17EI2-715 Decentralized Two-Stage Control for Active Power Real Time Dispatch in Islanded 

AC Microgrids 

 Jinquan Zhao and Pengpeng Lü ....................................................................... 2591 

17EI2-716 Low Frequency Voltage Fluctuations in Electrical Vehicle-Grid System Based on 

Luenberger-Observer’s Multivariable Control 

 Dan Wang, Ying Wang, Qiyao Li, Xiaoqiang Chen, Fengyang Gao, Mingxing Tian, 

Xiuqing Mu and Tianlei Zang ............................................................................. 2597 



17EI2-717 Research on Photovoltaic Power System of Microgrid Based on Real-time 

Simulation 

 Xueyang Meng, Chenxing Yang, Kaijun Lin, Fafei Zhang, Jia Wu and Jiaoxiao Shen

 ........................................................................................................................... 2603 

17EI2-718 The Analysis of Distance Protection Operation Characteristics of Power System 

Based on VSC-HVDC Interconnection 

 Maolin Tang, Chao Xiao, Jinxin Ouyang, Rui Yu, Xi Zhang, Xiaofu Xiong and 

Yongjie Luo ........................................................................................................ 2608 

17EI2-719 Impacts of Photovoltaic Power Variation Under Clouds and LVRT Tield Test on 

Central Power Grid of Tibet 

 Dawei Zhao, Minhui Qian, Deshun Wang, Yanzhang Liu, Lingzhi Zhu, Sijia Bao and 

Jin Ma ................................................................................................................ 2614 

17EI2-722 A Computational Approach for Modeling, Evaluating and Optimizing the Reliability 

of Integrated Community Energy Systems 

 Yue Wang, Zhe He, Kai Hou, Hongjie Jia, Hongtao Li and Qiang Rao ............ 2619 

17EI2-726 Study on Optimization of Hybrid Energy Storage Configuration 

 WANG Zuomin, LV GongXiang, WEI Ling and QIN Hua .................................. 2625 

17EI2-727 Reliability Price and Compensation Mechanism of Distribution Network with 

Distributed Generation 

 Biyun Chen, Yu Zheng and Fuyong Zhang ....................................................... 2631 

17EI2-728 Simulation and Optimization of Power Supply System Based on Super Capacitor 

Tram 

 Pengyi Liao, Ran Cheng, Chong Ruan, Chunjiang Wang, Weimin Yang and Yong 

Chang ................................................................................................................ 2637 

17EI2-729 Renewable Energy Consumption Technology under Energy Internet Environment 

 Jizhong Zhu, Pingping Xie, Peizheng Xuan, Jin Zou and Pengfei Yu ............... 2642 

17EI2-730 P2P Trading Strategies in an Industrial Park Distribution Network Market Under 

Regulated Electricity Tariff 

 Xing Yan, Jin Lin, Zechun Hu and Yonghua Song ............................................ 2647 

17EI2-731 Coupled Analysis of Energy Flow in a Multiple Energy System 

 Zhihao Jiang, Lu Zhang, Zhengwei Ren, Ying Chen and Shaowei Huang ....... 2652 

17EI2-732 Dynamic and Fast Electric Vehicle Charging Coordinating Scheme, Considering 

V2G Based Var Compensation 

 Wenjie Zhang, Hao Quan, Oktoviano Gandhi, Carlos D. Rodríguez-Gallegos, Dipti 

Srinivasan and Yang Weng ............................................................................... 2658 

17EI2-733 A Two-stage Chance Constrained Programming for Economic Dispatch with 

Recovery Cost 

 Xu Wu and Qingfeng Tang ................................................................................ 2664 

17EI2-734 Load Shedding Control Strategy for Power System Voltage Regulation in 

Distribution Networks 

 Hasan Al-Yazidi, Yi Tang, Wei Li, Pan Zhao and Chunlai Li ............................. 2668 

17EI2-736 A Compensation Method for Averaged Models of PWM Converters in Large-Time-

Step Simulations 

 Yanhui Qin, Yiqian Sun, Bin Zhang, Ying Chen and Yue Xia ........................... 2673 



17EI2-738 Research on the Conceptual Model of Smart Energy System 

 Haitao Liu, Ling Wei, Xijun Gao, Yiming Lu, Wei Li, Shouzhen Zhu and Jinghong 

Zheng ................................................................................................................. 2678 

17EI2-740 Prediction of Short-Term Output of Photovoltaic System Based on Generalized 

Regression Neural Network 

 Luyao Liu, Yi Zhao, Qie Sun and Ronald Wennersten ...................................... 2684 

17EI2-742 Analysis of Energy Internet Development Influencing Factors Based on 

Interpretative Structural Model 

 Yenan Shao, Haoyu Zhang, Jie Mei, Lei Zhou and Qin Yin .............................. 2690 

17EI2-743 Optimal Operation and Location of Heat Pumps in the Integrated Energy Systems 

 Yuchen Song, Weihao Hu, Zhenyuan Zhang, Rui Hu, Qi Huang and Zhe Chen

 ........................................................................................................................... 2695 

17EI2-745 Fault Location in Active Distribution Network Based on the Change of Current 

Phase 

 Chen Zhang, Zhong Liu, Jun Huang, Bo Wang and Xiangnv Wang ................. 2701 

17EI2-746 Comprehensive Assessment on Development and Application of Solar 

Technologies Based on Analytic Hierarchy Process 

 Xuhui Zhang, Guilong Xiong, Fuxing Cui, Limeng Zhang, Qingchuan Zhao, Jiaxin 

Wang and Gang Che ......................................................................................... 2706 

17EI2-748 Voltage Stability Analysis of Wind Farms Integration Connected to Distribution 

Network 

 Zilai Chen, Jie Zhao, Xiaochen Zhen, Yang Shen, Jiefeng Liu, Jiaqi Li, Jingqing Liu 

and Yijie Ma ....................................................................................................... 2711 

17EI2-751 Research on Energy Storage Cells Equalizer Based on Direct Equilibrium Topology 

 Shuye Zhao, Panpan Wang, Yunfei Xu, Yana Duan, Wei Dang and Yang Cao

 ........................................................................................................................... 2716 

17EI2-753 Power System Transient Stability Assessment Based on Dimension Reduction and 

Cost-Sensitive Ensemble Learning 

  Fan Hang, Shaowei Huang, Ying Chen and Shengwei Mei ............................ 2722 

17EI2-754 Research on optimal equivalent capacity of wind farms based on probabilistic 

forecasting for power system planning 

 Yuanyuan Wang, Yiping Yuan, Chunzheng Tian, Xinyan Chen, Yubing Mao, 

Changshu Tan, Yongmin Liu and Jianxue Wang .............................................. 2728 

17EI2-755 Availability of CHPs to Provide Primary Frequency Response in the Great Britain 

Power System 

 Yuankai Bian, Hantao Wang, Heather Wyman-Pain, Minghao Xu and Furong Li

 ........................................................................................................................... 2733 

17EI2-756 Electric Vehicle Robot-based TestBed for Future Grid's Evaluation 

 Yang Weng, Yuanjiang Liao, Marija Ilic and Dipti Srinivasan ............................ 2739 

17EI2-757 Aggregation Model of Air Conditioning Load Considering Temperature Sensor 

Accuracy 

 Meng Liu, Jie Liu, Qiwei Guo, Huanan Chu, Yongbo Wang and Guohui Zhang

 ........................................................................................................................... 2745 



17EI2-758 An Information Security Risk Assessment Algorithm Based on Risk Propagation in 

Energy Internet 

 Hong Qiao, Jianwei Tian, Zheng Tian, Wenhui Qi, Chun Liu, Xi Li and Hongyu Zhu

 ........................................................................................................................... 2750 

17EI2-759 Research on Prediction of Energy Demand in China Based on Grey Theory and 

System Dynamics 

 Yue He, Junyong Wu, Yi Ge, Dezhi Li and Huaguang Yan .............................. 2756 

17EI2-762 Multivariable Uncertainty Quantification of Transmission Line Field-to-line Coupling 

Based on Stochastic Collocation Method 

 Jinpeng Hao, Ning Dong, Hong-ye Zhang, Fei Guo, Xiuguang Li, Xutao Wu, Yi Sun 

and Ruijiang Sun ............................................................................................... 2762 

17EI2-763 State Estimation for Steam Networks Considering Drainage and Parameter 

Uncertainties 

 Tongtian Sheng, Zhulin Wu, Hongbin Sun, Wen Xiong, Chenxi Wu, Liye Wang, 

Qinglai Guo and Lei Tang .................................................................................. 2766 

17EI2-764 High Performance Three Phase AC-DC PWM Converter With Decoupled Controller 

Using Matlab/Simulink 

 Mohammed Hassan Ahmed, Mingyu Wang, Muhammad Arshad Shehzad Hassan 

and Muhammad Ali Mehmood ........................................................................... 2771 

17EI2-765 A Distributed Voltage Stability Control Method for Integrated Transmission and 

Distribution Grids 

 Jinquan Zhao, Qing Lin and Shiying Ma ............................................................ 2775 

17EI2-766 Economic Analysis of Multi-energy Virtual Power Plant Considering Market 

Information 

 Jiazhen Wang, Xinwei Shen, Qinglai Guo, Wen Xiong and Lei Tang ............... 2781 

17EI2-768 Multi-objective Transmission Network Planning Based on Multi-objective 

Optimization Algorithms 

 Xiaoming Wang, Jubin Yan, Yan Huang, Hanlin Chen, Xuexia Zhang, Tianlei Zang 

and Zixuan Yu .................................................................................................... 2787 

17EI2-769 An Event-driven Modeling and Simulation Method for Cyber-Physical Power 

System 

 Junjun Li, Ying Chen and Yue Xia ..................................................................... 2792 

17EI2-770 A Reliable Distribution Network Structure With the Use of Electric Energy Router 

 Xinxing Xu, Yan Hu, Nengling Tai, Chunju Fan and Qi Geng ........................... 2798 

17EI2-771 Review on Interdependency Modeling of Integrated Energy Systems 

 Shengyu Wu, Min Ouyang, Peng Wang, Jie Yang and Zhuonan Li .................. 2801 

17EI2-772 Load Pattern Recognition Method Based on Fuzzy Clustering and Decision Tree 

 Yan Qi, Bofeng Luo, Xudong Wang and Lei Wu ............................................... 2807 

17EI2-773 A Novel Approach for Event Detection in Nonintrusive Load Monitoring 

 Zhicheng Zhu, Zhiqiang Wei, Bo Yin, Shuai Zhang and Xiao Wang ................. 2812 

17EI2-774 Smart Dispatch System for Integrated Energy Systems With Demand Response 

 Renbo Wu, Zhaoguang Pan, Yufeng Liao, Hongbin Sun, Guangning Li, Qinglai Guo 

and Lei Tang ...................................................................................................... 2817 



17EI2-775 Agent-based modeling of high-resolution household electricity demand profiles: A 

novel tool for policy evaluating 

 Yu Wang, Haiyang Lin, Yiling Liu, Ronald Wennersten and Qie Sun ............... 2823 

17EI2-776 Hierarchical Optimization Control Strategy for Electric Vehicle in Active Distribution 

Network 

 Jie He, Dong Liu, Guangsheng Yan and Jun Yong ........................................... 2829 

17EI2-777 Variable Parameter Kalman Filter Based Dynamic Harmonic State Estimation for 

Power Systems With Wind Energy Integration 

 Tianlei Zang, Yan Wang, Hongbin Sun and Zhengyou He ............................... 2833 

17EI2-778 Electricity Trading in Global Energy Internet 

 Chenyang Huang, Sijie Chen and Zheng Yan ................................................... 2838 

17EI2-779 Formal Modeling and Verification of Flexible Load Control for Power Grid CPS 

Based on Differential Dynamic Logic 

 Boya Qin, Dong Liu, Min Cao and Jingxi Zou .................................................... 2843 

17EI2-780 Analysis and Suppression of Subsynchronous Oscillation of Wind Farm With 

Doubly Fed Induction Generator 

 Chenggen Wang, Qian Zhou, Ye Yang and Junfang Zhang ............................. 2849 

17EI2-781 A Novel Control Strategy to Smooth Power Fluctuation of Hybrid Offshore Wind and 

Tidal Power Generation System 

 Ende Hu, Zheng Wang, Haibo Zhao, Jing Guo and Huan Yang ....................... 2855 

17EI2-782 Transactive Control and Coordination of Multiple Integrated Energy Systems 

 Minjie Ji and Peichao Zhang .............................................................................. 2859 

17EI2-783 Quasi-Dynamic Interactions Between Electricity Systems and Heating Systems in 

Normal Operation 

 Zhaoguang Pan, Jianzhong Wu, Hongbin Sun, Qinglai Guo and Muditha 

Abeysekera ........................................................................................................ 2865 

17EI2-784 A Two-stage Robust Optimization for Coordinated Planning of Generation and 

Energy Storage Systems 

 Dundun Liu, Ce Shang and Haozhong Cheng .................................................. 2871 

17EI2-785 A Novel Architecture of Regional Energy Interconnected Distribution Grid Based on 

Power Router Technology 

 Zhen Wang, Xianggen Yin, Jinmu Lai, Langzi Li and Yu Chen ......................... 2876 

17EI2-786 Stochastic DG Capacity Assessment for Active Distribution Networks Considering 

the Optimal Reactive DG Outputs and OLTC Operation 

 Xuanding Wang, Changzheng Gao, Wenchuan Wu, Xuefei Chang and Song Gao

 ........................................................................................................................... 2882 

17EI2-787 Regional Energy Planning – An Example of Suzhou Industrial Park 

 Molin Huo, Xiaodan Huang, Yushuai Xu and Weiyang Li ................................. 2887 

17EI2-788 Distributed Three-phase Load Flow Accommodated Large Scale Heat Pumps 

Based on Asynchronous Iteration Scheme 

 Yuntao Ju,Zhinan Qi,Lin Ye, Jingjing Zheng and Yong Yang ........................... 2892 

17EI2-789 Concept and Analysis of Discretized Energy Internet 

 Fang Zhang, Lin Cheng, Song Ci, Renle Huang and Cunping Wang ............... 2898 



17EI2-790 Study on Operation Characteristics and Output Capacity of Large-scale Wind 

Power Base Transmission System With Series Compensation 

 Chao Liu, Yan Li, Xinshou Tian, Yuanyuan Su and Pengfei Zhang .................. 2903 

17EI2-791 A Future Outlook for Cyber-Physical Power Pystem 

 Zhuo Su, Luo Xu, Shujun Xin, Weijian Li, Zhan Shi and Qinglai Guo ............... 2909 

17EI2-792 Coordinated Heat and Power Dispatch of Industrial Park Microgrid Considering 

Distributed Heating and Indoor Comfort Constraint 

 Jiajia Huan, Hong Liu, Mengze Yu and Yiran Wang ......................................... 2913 

17EI2-793 Power-hardware-in-the-loop Approach for Emulating an Offshore Wind Farm 

Connected With a VSC-based HVDC 

 Raymundo E. Torres-Olguin, Atsede G. Endegnanew, Salvatore D'Arco and Adrien 

Morel .................................................................................................................. 2919 

17EI2-794 Dynamic Modeling and Control of a Plate Heat Exchanger 

 Hector Bastida, Carlos E. Ugalde-Loo, Muditha Abeysekera and Meysam Qadrdan

 ........................................................................................................................... 2925 

17EI2-795 The Effects of Electric Heating Load on Renewable Energy Generation Utilization : 

Case Study in North China 

 Gang Lu and Ning Zhang .................................................................................. 2931 

17EI2-796 Performance Analysis of Building CCHP Based on a MINLP Model for Design and 

Operation Strategy 

 Tao Zhang, Zechun Hu and Yonghua Song ...................................................... 2936 

17EI2-797 An Open Solution for Next-generation Real-time Power System Simulation 

 Steffen Vogel, Markus Mirz, Lukas Razik and Antonello Monti ......................... 2942 

17EI2-798 Technical and Economic Analysis of Clean Heating Technologies in China 

 Xin Chen ............................................................................................................ 2948 

17EI2-799 Towards a Real Digital Power System An Energy Packet Approach 

 A. Monti, E. De Din, D. Müller, F. Ponci and Veit Hagenmeyer 
17EI2-800 A Dual-module Method for Energy-internetoriented Distributed Energy System 

Planning 

........................ 2953 

 Bowen Hong, Weiwei Miao and Deju Zhang ..................................................... 2959 

17EI2-801 Frontiers of DC Circuit Breakers in HVDC and MVDC Systems 

 Gen Li, Jun Liang, Senthooran Balasubramaniam, Tibin Joseph, Carlos E. Ugalde-

Loo and Khadijat Folashade Jose ..................................................................... 2965 

17EI2-802 Bi-Level Charging Station Planning for Integrated Power Distribution and 

Transportation System 

 Jun Tan, Guangyi Liu, Renchang Dai and Zhiwei Wang ................................... 2971 

17EI2-803 Cyber Physical Power System Modeling and Simulation Based on Graph 

Computing 

 Jiangpeng Dai, Zhangxin Zhou, Ziyan Yao, Ming Ni, Guangyi Liu, Renchang Dai 

and Zhiwei Wang ............................................................................................... 2976 

17EI2-804 A Double Objective Coordination Control Method for Voltage of Distribution 

Network Considering the Capability from Distributed Energy System 

 Jingdong Zhou, Shuman Li, Boqiang Ren, Mengxuan Liu, Xudong Hu, Yan Qi and 

Lin Li .................................................................................................................. 2982 



17EI2-805 Fault Isolation Characteristics of the Hybrid DC Circuit Breaker 

 Bingjian Yang, Zhiyuan He, Haoyu Ma, Huafeng Wang, Yi Lu, Peng Qiu and 

Pengxiang Huang .............................................................................................. 2987 

17EI2-806 Phase Identification in Distribution Systems by Data Mining Methods 

 F. Ni, J. Q. Liu, F. Wei, C. D. Zhu and S. X. Xie ................................................ 2993 

17EI2-807 Applications of Edge Computing in PIoT 

 Yiying Zhang, Kun Liang, Suxiang Zhang and Yeshen He ............................... 2999 

17EI2-809 A Composite Estimation Method for State of Charge of Batteries in A Power Station 

Engineering 

 Yuanyuan Chen, Zilong Yang, Lidong Guo, Xinke Huang and Yibo Wang ...... 3003 

17EI2-810 A Comprehensive Method for Operation Situation Evaluation in Active Distribution 

Network Based on Expert Experience 

 Chenxiao Ma, Qilong Wang, Xin Zhang, Xingquan Ji, Qi Liu and Mingqiang Wang

 ........................................................................................................................... 3009 

17EI2-812 Dynamic Control of MVDC Link Embedded in Distribution Network:- Case Study on 

ANGLE-DC 

 Tibin Joseph, Jun Liang, Gen Li, Andrew Moon, Kevin Smith and James Yu .. 3015 

17EI2-815 Research and Application of Subtilized Customer Clustering Algorithm in Power 

Marketing 

 Zhanhui Xiao, Xinyao Feng, Li Dang, Ronggong Qiu, Shuyun He, Pengyuan Chen, 

Bo Hu and Canbing Li ........................................................................................ 3021 

17EI2-816 Data Driven Method for Transient Stability Prediction of Power Systems 

Considering Incomplete Measurements 

 Yanzhen Zhou, Hongbin Sun, Qinglai Guo, Bo Xu, Junyong Wu and Liangliang Hao

 ........................................................................................................................... 3027 

17EI2-817 Study on Voltage Control in Distribution Network with Renewable Energy 

Integration 

 Yan Li, Xinshou Tian, Chao Liu, Yuanyuan Su, Lisheng Li, Linli Zhang, Yong Sun 

and Jianxiu Li ..................................................................................................... 3033 

17EI2-819 Model Predictive Control of an Integrated Energy MicroGrid Combining Power to 

Heat and Hydrogen 

 Chen Fu, Jin Lin, Yonghua Song, You Zhou and Shujun Mu ............................ 3038 

17EI2-821 Study on Total Supply Capability of Integrated Energy System With Stochastic 

Chance Constraints 

 Xin Zhan, Wei Zhang and Xiaoying Li ............................................................... 3044 

17EI2-822 A Novel Linear Correlation Clustering Method for Stochastic Power Flow Studies 

 Kui Luo, Chaofan Lin, Shiyu Liu, Zhaohong Bie, Wenhui Shi and Jixian Qu .... 3049 

17EI2-823 Optimal On-line Energy Management of Building Microgrid Based on Improved 

Grey Prediction Model 

 Ran Chen, Wei Wang, Bing Shen, Bo Ren, Wei Lu, Xin Wang and Jun Yang . 3054 

17EI2-825 The Novel Droop Control Strategy for Low Voltage Microgrid Without Matching Line 

Impedance 

 Hangyi Cai, Genxin Song, Yuanyuan Song, Xingtang He and Yang Mi ........... 3060 

17EI2-826 Voltage Stability Control for DC Microgrid with Energy Storage 



 Xingtang He, Hongpeng Ji, Yuanyuan Song, Genxin Song, Hangyi Cai and Yang 

Mi ....................................................................................................................... 3066 

17EI2-828 Rapid evaluation of Short-Term Voltage Stability Considering Integration of 

Renewable Power Generations 

 Junlei Liu, Shuangxi Wu, Feng Qian, Yinguo Yang, Gang Luo, Yuanyuan Lou, 

Ziyong Zhang and Lei Tang ............................................................................... 3072 

17EI2-829 Ordered Charging Strategy for Electric Vehicles Based on Load Balancing 

 Fangjie Gou, Jianwei Yang and Tianlei Zang .................................................... 3076 

17EI2-834 Unit Commitment Considering Demand Response Behavior Based on Utility 

Maximization 

 Yumin Zhang, Xueshan Han, Bo Xu, Li Zhang, Donglei Sun, Xiaofeng Miao and 

Jiayin Jiang ........................................................................................................ 3081 

17EI2-836 Optimization Model of Ramp-Capability Reserve Considering Maximum Fluctuation 

of Load in Short Time-Scale 

 Baling Fang, Canbing Li, Bin Zhou, Hanyu Yang, Fei Li and Long Zeng  ........ 3087 

17EI2-837 Demand Side Management in Residential Areas using Geographical Information 

System 

 Monika, Dipti Srinivasan and Thomas Reindl .................................................... 3093 




