10th Renewable Power
Generation Conference
(RPG 2021)

I[ET Conference Publications 788

Online
14 — 15 October 2021

Volume 1 of 2

ISBN: 978-1-7138-4234-7



Printed from e-media with permission by:

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

proceedings

OOV

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2021) by the Institution of Engineering and Technology
All rights reserved.

Printed with permission by Curran Associates, Inc. (2022)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.org

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

Email: curran@proceedings.com
Web:  www.proceedings.com


http://www.theiet.org/

TABLE OF CONTENTS

VOLUME 1

FAULT DIAGNOSIS OF WIND TURBINE PLANETARY GEARBOX UNDER VARIABLE
OPERATING CONDITIONS ...ttt sttt ettt e e st e e st e s s a b e e st e e sb b e s sat e e sa b e e s ateesbbaesbtessbbassbeeesbbaesaenesres 1
S. Sun, S. Zhu, L. Cao

RESEARCH ON THE INFLUENCE OF LARGE SCALE OFFSHORE WIND TURBINES
INTEGRATED INTO JIANGSU POWER SYSTEM ......cciiiiiiiiiieiieinie et 8
C. Hui, P. Zhuyi, Z. Xingyu, X. Zhenjian, X. Sixuan, Q. Wanchun, F. Junbo

MODELING AND FAULT ANALYSIS FOR DC MICROGRID INTEGRATION OF PV,
BATTERY/WIND ENERGY CONVERSION SYSTEM .....ccocciiiivieiiniierisieieesise s ssese s 14
M. A. Yagoub, T. Zheng, O. M. S. O. Ibrahim

STUDY ON THE SELECTION OF TRANSIENT CHARACTERISTIC FREQUENCY BAND OF
POWER NETWORK LOW FREQUENCY OSCILLATING DISTURBANCE SOURCE LINE.................... 22
W. Liu, J. Guo, S. Dong, Z. Sha

ANALYSIS OF EXTREME COLD WEATHER EVENT IN TEXAS OF FEBRUARY 2021 AND
SUGGESTIONS FOR CHINA ..ottt ettt b e et b e bbb b bt eb e e b e b nr b e ebe e 27
N. Shang and X. Zhang

RESEARCH ON CONTROL STRATEGY OF ENERGY STORAGE PARTICIPATING IN
PRIMARY FREQUENCY REGULATION OF POWER GRID.......cccctiiiiiiiininieeisiee e 33
Y. Fan, B. Fang, W. Sun, H. Li, W. Zhou, X. Su, C. Miao, H. Wang

RENEWABLE ENERGY TIME-SERIES PRODUCTION SIMULATION METHOD
CONSIDERING PUMPED-STORAGE ...ttt va e ste e sabe e sre e v s 39
M. Na, L. Xiaofei, W. Shuai, Z. Jinping

STUDY ON THE FUNCTION AND QUANTITATIVE EVALUATION INDEX OF PUMPED-
STORAGE POWER STATION SUPPORTING POWER SYSTEM OPERATION .....ccccvvviirceireeeeienen, 45
C. Yuhong, L. Xiaofei, S. Xianghui, Z. Jinping, M. Na, Y. Lu

ACCURATE LINEARIZED MODELS FOR SATURATED TRANSFORMER OF LCC-HVDC
UNDER TWO TYPES OF DC-BIASED CURRENTS ......ooiiiiiiiiinie e 53
X. Chen, T. Liu, S. Wang, Q. Xin, X. Zhao, Q. Liu, J. Chu, Y. Wu

ANALYSIS OF DYNAMIC FREQUENCY CHARACTERISTICS AND INFLUENCING
FACTORS OF POWER SYSTEM WITH HIGH RESS. ........oooi ettt st 60
Q. Wang, L. Yao, F. Xue, S. Liang, Z. Li

DATA-DRIVEN BASED MODELLING METHOD OF A PMSG .......cccvitiiiiiieinienieise e 66
Q. Wang, Y. Cong, L. Wang, B. Cao

OUTPUT IMPEDANCE OPTIMIZATION METHOD OF CASCADED SYSTEM.......cccccoivevieerere e 71
B. Xiao, X. Zhou, S. Li, H. Xu, J. Ye, D. Qi

INFLUENCE OF PLL ON BROADBAND OSCILLATION UNDER WEAK GRID ........coooviiiiiiiiiiiinee 77
Y. Ren, H. Liu, L. Wu, Y. Li, Y. Min



ANALYSIS OF NEW STABILITY CHARACTERISTICS OF LARGE-SCALE RENEWABLE
ENERGY CONNECTED TO POWER SYSTEM ......cccoiiiiieiisieieiisieeiesie ettt ssese s 83
Yinjie Liu, Chensheng Lin, Yingbiao Li, Tiezhu Wang

DEVEIOPMENT PROSPECTS OF HIGH ECONOMY XLPE INSULATION HVDC

SUBMARINE CABLE ... b e e bbbt b e bbbt e b et e et e b e abe e 92
Hongliang Zhang, Shuhong Xie, Ming Hu, Xiaolong Zhang, Zhiwei Ling, Huagang Zhan,
Yang Jing

STABILITY ANALYSIS METHOD OF WIND INTEGRATED POWER SYSTEM BASED ON
REDUCED-ORDER ADMITTANCE MODEL IN SUB-BANDS ........ccooitireiiineeiiseieesse s 102
Ke Wang, Shuang Feng, Jiaxing Lei

AN IMPROVED STOCHASTIC APPROACH FOR PV'S HOSTING CAPACITY ASSESSMENT
BASED ON BINARY SEARCH ......otiiiiiiiitt ittt bbbttt 107
Can Chen, Wenlong Li, Baoxin Yu, Linlin Wu

DYNAMIC HYDRAULIC SIMULATION METHOD OF NATURAL GAS PIPELINE BASED

ON THE CIRCUIT-ANALOG MODEL ......coviitiiietiie ettt s 114
Fengshuo Yu, Hongbin Sun, Zheng Qiao, Qinglai Guo, Zhaoguang Pan, Wei Wang, Cheng
Gong

MULTI-SCALE PERIODICITY RECOGNITION METHOD OF WIND SPEED BASED ON
MORLET WAVELET WITH TIME-FREQUENCY FACTORS .......coiiiinirieiirsenree et 119
Ziyi Guo, Shuang Han, Han Wang, Yonggian Liu, Jie Yan, Li Li

REAL-TIME OPTIMAL ECONOMIC DISPATCH OF ACTIVE DISTRIBUTION NETWORK
CONSIDERING ENERGY STORAGE AND DISTRIBUTED GENERATION INTEGRATION................ 127
Yanxiang Li, Junhong Li, Xiangjuan Yang, Ying Zhang, Feiying Yu

REVIEW OF FULLY COUPLED ANALYSIS OF OFFSHORE WIND TURBINE UNDER
WIND-WAVE EXCITATION CONDITIONS IN OC5 PROJECT ....cccoviieieirieieiesisieesieieesisieesee e sisseeneens 134
Zhang Yin

ROBUST DYNAMIC ECONOMIC DISPATCH SOLUTION IN A WIND-HYDRO-THERMAL
POWER SYSTEM ...ttt ettt ettt s et s b et e st et et e st et e b e st be b et et et e st e tesbe s e tentens 141
Shuhao Guo, Libao Shi, Zhuxiang Yao

OPTIMAL CONTROL DESIGN OF VSC-HVDC SYSTEMS INTEGRATED WITH OFFSHORE
WIND FARM VIA ENHANCED EQUILIBRIUM OPTIMIZER........cccccotiiiiiieiie e 148
Rong Sun, Xinyao Zhu, Sigi Lin, Tianjiao Zhu, Jingbo Wang

RISK ASSESSMENT OF SUBSTATIONS IN A CYBERPHYSICAL POWER SYSTEM
CONSIDERING ATTACKER'S INTRUSION BEHAVIOR ..ottt 154
Hang Lin and Libao Shi

CO-OPTIMAL PLACEMENT OF PMUS AND ASSOCIATED EDGE ACCESS NETWORKS IN
WIDE-AREA MEASUREMENT SYSTEM CONSIDERING CYBER CONTINGENCIES........c...ccoceeevei.. 161
Z. Wang, J. Wang, D. Shi

BILATERAL INERTIA AND DAMPING EMULATION CONTROL SCHEME OF VSC-HVDC
TRANSMISSION SYSTEMS FOR ASYNCHRONOUS GRID INTERCONNECTIONS.........cccovvvvrininns 168
Z. Shen, J. Zhu, W. Zheng

STOCHASTIC UNIT COMMITMENT INCORPORATIING WIND POWER USING
IMPROVED GENETIC ALGORITHM ...ttt ettt s ettt e e sttt e e s e tat s e st e e e s sabaeessabeneesanees 175
H. Chen and L. Shi



MULTI-OBJECTIVE OPTIMAL REACTIVE POWER DISPATCH FOR DISTRIBUTION
NETWORK CONSIDERING PV GENERATION UNCERTAINTY ...ocoiiiiiiiiii 183
B. Liu, L. Shi, Z. Yao

MULTI-OBJECTIVE OPTIMAL SCHEDULING OF MICROGRID CONSIDERING
DISTRIBUTED GENERATION UNCERTAINTY oottt ettt s et e st e s setre s e ssnaeessraeessssnenenans 190
S. Li, L. Shi, Z. Yao

DISTANCE PROTECTION ON MMC-HVDC TRANSMISSION LINES WITH SINGLE-
ENDED MEASUREMENTS ...ttt ettt stttk b ekttt b et nnns 199
R. Pan, Y. Liu, B. Wang, X. Zheng

FAULT ANALYSIS AND PROTECTION DESIGN OF PWM CONVERTER ......ccociiviiveceeece e 206
Z. Anbang, Y. Yifan, X. Fuzhi

RESEARCH ON A CROSSING BIPOLAR THREE LEVEL SUB MODULE TOPOLOGY AND
ITS CONTROL STRATEGIES .....cootietii sttt ettt sa st saetese st nenaesenessesesenennes 214
J. Zhang, Y. Yan, X. Tian

MODELING AND SIMULATION OF PSS PERFORMANCE IN THE AC-DC GRID FOR
SMALL DISTURBANCE STABILITY .ttt ettt ettt ettt e sttt e e s eate s e s saba s e s st a e e saataaessabeneas 219
Y. Lei, X. He, H. Li, C. Li, J. Duan

A NOVEL CONTROL METHOD BASED ON THE INSTANTANEOUS THYRISTOR
VOLTAGE TO MITIGATE COMMUTATION FAILURE IN HVDC SYSTEMS ......cccoiiiiiiiiiineeies 227
L. Zheng, J. Zhang, J. Liu, H. Wang, Z. Lin, L. Song, P. Liu

ROBUST DECISION-MAKING OPTIMIZATION MODEL OF HOUSEHOLD MICRO-
ENERGY SYSTEM UNDER UNCERTAIN ENVIRONMENT ....ccciiiiiinirieeinnie et 235
G. Jiangliang, W. Jidong, S. Huiling

PRESCRIBED-TIME DISTRIBUTED SECONDARY FREQUENCY CONTROL OF
MICROGRIDS WITH TIME DELAYS ... oottt ettt nteeneeenee e aneennee e 242
X. Lu, Y.-D. Wu, C.-C. Deng, M.-F. Ge

ADAPTIVE EVENT-TRIGGERED LOAD FREQUENCY CONTROL FOR MULTI-AREA
POWER SYSTEMS UNDER DECEPTION ATTACKS ..ottt 247
Y.-Y. Lou, C.-C. Deng, Y.-D. Wu, Y.-W. Dong, M.-F. Ge

PARTITION CONTROL METHOD OF POWER BALANCE OF MULTI.PROVINCIAL GRID
WITH HIGH PENETRATION OF RENEWABLE ENERGY ......ccocoiiiiiiiiiiiie e 253
Y. Leng, C. Yang, L. Chang, Y. Zhang, Z. Wang

PHYSICAL MODEL INDUCED NEURAL NETWORK FOR WIND SPEED PREDICTION FOR
WIND TURBINES UNDER WAKE EFFECTS......cci ittt sbe e sne e 259
J. Liu, Y. Qiu, Y. Feng, X. Li

MATCHING-CONTROL OF WIND POWER SYSTEM BASED ON CURRENT SOURCE
CONVERTER ...ttt bbb bbb bbbt £ bbb e bbb bbbttt et 268
Z. Deng, H. Wang, Y. Qin, J. Zhang, C. Zhu, X. Cai

WIDEBAND MEASUREMENT OF HIGH-FREQUENCY COUPLING ADMITTANCES FOR
SINGLE-PHASE VSC CONSIDERING GRID IMPEDANCE ......oooiiecie ettt en e e 275
H. Tao, H. Hu, X. Zhu, T. Zhu, Z. He



HIGH-PRECISION AND SYNCHRONIZED WIDEBAND MEASUREMENT TECHNOLOGY
AND ITS APPLICATIONS ..ottt steet ettt sttt a st s e et sess et e se s et e s e s bese s b et esessesesessesenenrars 281
Z.Jin, H. Zhang, F. Shi, Y. Sun, M. Wei

STUDY ON CHARACTERISTICS OF AC/DC WEAK SENDING SYSTEM WITH BOTH RISK
OF ANGLE INSTABILITY AND TRANSIENT OVERVOLTAGE ......cccooiitiiereieee e 286
Y. Pan, J. Tu, Y. Jiang, Y. Dong, P. Xu, W. Zhao

OPTIMISATION OF GENERATORS RESTARTING SEQUENCE CONSIDERING
OPERATION STATE SWITCH OF PHOTOVOLTAIC AND ENERGY STORAGE SYSTEM ................. 294
Q. Li, C. Wang, R. Luo, J. Wang, Y. Xie

LOW VOLTAGE RIDE-THROUGH STRATEGY FOR DIODE RECTIFIER BASED HYBRID
TRANSMISSION SYSTEM ...ttt et b e bbbt bbbt e b e bbbt b nr e ane e 300
Z. Fang, X. Cai, C. Fang, X. Wei, S. Shi, K. Zha

COOPERATIVE CONTROL SCHEME OF LARGE-SCALE DISTRIBUTED PV GRID-
CONNECTED SYSTEMS FOR FREQUENCY REGULATION BASED ON DC OPTIMIZERS................ 306
Q. Wang, W. Yao, J. Fang, M. Xu, X. Ai, J. Wen

SELECTION OF NEUTRAL GROUNDING RESISTANCE FOR DISTRIBUTION NETWORKS
WITH INVERTER INTERFACED DISTRIBUTED GENERATION.......cceotiiiiniieinisee st 313
Y. Huang, C. Fan, X. Li

FEASIBILITY STUDIES ON BLACK START CAPABILITY OF DISTRIBUTED ENERGY
RS @ L L = S 321
W. Yan, Q. Hong, D. Liu, A. Dysko

COORDINATED FREQUENCY SUPPORT AND WIND TURBINE PRESET RESTORATION
SCHEME OF VSC-MTDC INTEGRATED OFFSHORE WIND FARMS.......cccocciiiiinnienee e 328
Y. Yao, W. Yao, Y. Xiong, J. Wen

MODELING METHOD OF OPLC THERMAL CIRCUIT MODEL BASED ON
SUPERPOSITION PRINCIPLE ...ttt bbbttt 336
H. Bo, W. He, Z. Guiping, X. Xiangsheng

POWER GRID PLANNING FRAMEWORK AND APPLICATION PROSPECTS BASED ON
DIGITAL TWIN .ottt ettt ettt et b e b bttt s e b b et st et e et et e e e et e e bene e nnnnn 345
Wenjuan Niu, Chen Wu, Guiyuan Xue, Jian Tan, Ciwei Gao, Deng Pan

A DEEP LEARNING BASED ON-LINE VOLTAGE ESTIMATION METHOD FOR
DISTRIBUTION STATION AREA ...ttt ettt bbbttt 351
Yangjun Zhou, Xuemei Dong, Li Yu, Huimin Zhao, Liwen Qin, Shan Li

CONDITION MONITORING OF WIND TURBINE CONVERTER BASED ON A TWO-STAGE
DATA AUGMENTATION SCHEME......ccoiiiiiiiitiiieiittsieeit ettt bbbttt e s 358
Angi Wang, Zheng Qian, Yan Pei

RESEARCH ON UNBALANCED VOLTAGE SUPPORT OF FLEXIBLE CURRENT

CONTROL BASED THREE-PHASE FOUR-WIRE CONVERTER IN LOW VOLTAGE

STATION AREA ...ttt ettt ettt e b e bt e e e et e s e e et e R et et e s e st et e s et et e s e ne et e re e sene s 364
Weixiang Huang, Haojie Chen, Li Yu, Yu Feng, Yangjun Zhou, Liwen Qin

LARGE-DISTURBANCE STABILITY BOUNDARY AND INSTABILITY PATTERN OF
GRID-CONNECTED VSC ...ttt bbbt bbbt b ettt bbbt b 371
Guangzheng Xing, Lei Chen, Yong Min, Yong Tang, Yalou Li



A PATTERN RECOGNITION METHOD TO IDENTIFY THE ROOT FAULTS DURING
ALARM FLOODS ..ottt sttt sttt a4t sttt st be s et et b e e et e s e ss et e se s et e s e st et s e s b et e se st etenessete e nnenn 376
Lu Wei, Zheng Qian, Jingyue Wang

BATTERY ENERGY STORAGE SYSTEM ALLOCATION FOR RELIABILITY
OPTIMIZATION OF DISTRIBUTION NETWORK ......ccctiitiieieieiesiese et sne e enae s s e snenns 381
Liwen Qin, Feng Zhao, Li Yu, Yiguo Zang, Shan Li, Yangjun Zhou

ANALYSIS OF THE AMPLITUDE AND FREQUENCY CHARACTERISTIC OF STEAM

TURBINE GENERATOR'S INTERNAL VOLTAGE UNDER ASYMMETRIC FAULT IN

SERIES COMPENSATION SYSTEM.....cciiiiiiiiieiiisieesistee sttt ettt ssesessssensssssesessssesens 386
Yanrui Chen, Jiabing Hu, Yingbiao Li

RESEARCH ON TASK UNLOADING ALGORITHM BASED ON EDGE TERMINAL SERVER
OF POWER DISTRIBUTION STATION AREA ..ottt 394
Shan Li, Wei Zhang, Li Yu, Yangjun Zhou, Liwen Qin, Weixiang Huang

HYBRID WAKE MODEL BASED ON ANALYTICAL MULTI-WAKE MODEL AND CFD
MODEL FOR OFFSHORE WIND FARM .......coiitiiiitiitiieiett ettt 400
Siyu Chang, Li Li, Xin Yu, Hang Meng, Ning Li, Yonggian Liu

EXTRACTION AND ANALYSIS OF KEY INFLUENCING FACTORS OF DAMPING
CHARACTERISTICS OF MODULAR MULTILEVEL CONVERTER........cccoiiiiniiiirrreree e 406
Jiahao Yin, Jing Lyu, Jinshui Dai, Xu Cai

HIGH-FREQUENCY IMPEDANCE MODEL OF MODULAR MULTILEVEL CONVERTER
FOR HIGHFREQUENCY RESONANCE ANALYSIS .....ooiiiiiiiiiiiee e 412
Jiahao Yin, Jing Lyu, Haotian Yu, Binghui Wang, Xu Cai

COMPARATIVE ANALYSIS OF IMPACT OF WIND FARM SIDE MMC WITH DIFFERENT

AC VOLTAGE CONTROL STRATEGIES ON THE STABILITY OF MMC-HVDC

CONNECTED WIND FARM . ..ottt itittitetitse et stee sttt sttt ste st ssese e sese st sesessasesassssesessesessssssesessssesens 418
Hongfei Lin, Jing Lyu, Dongling Zhai, Yifan Wang, Bojin Tang, Xu Cai

AN ADAPTIVE WIDEBAND OSCILLATION SUPPRESSION METHOD FOR WIND FARM
INTEGRATION THROUGH MMC-HVDC SYSTEM......coiiiiiiiiiiciiee s 425
Yiming Rao, Jing Lyu, Dongling Zhai, Yifan Wang, Bojin Tang, Xu Cai

APPLICATION OF DEEP RESIDUAL NETWORK IN FAULT DIAGNOSIS OF
PHOTOVOLTAIC MODULES. .........oiiiiiiteer ettt bttt 433
Jing-Yue Wang, Zheng Qian, Jing-Yi Wang

FREQUENCY-DOMAIN IDENTIFICATION METHOD FOR CONTROLLER PARAMETERS
OF PMSG-BASED WIND POWER CONVERSION SYSTEM BASED ON VECTOR FITTING............... 443
Z. Wang, J. Lyu, L. Wu, X. Wang

IMPACT OF HIGH-PROPORTION WIND POWER INTEGRATION ON POWER ANGLE
STABILITY OF POWER SYSTEM ... .ottt b et ettt ste e e 449
L. Wu, Z. Wang, X. Wang, J. Lyu

ANALYSIS OF IMPACT OF DIFFERENT CONTROL LINKS ON THE WIDEBAND
IMPEDANCE CHARACTERISTICS OF MODULAR MULTILEVEL CONVERTER .......cccococviviiirininns 456
B. Yue, H. Lin, J. Lyu, X. Li, B. Yuan, C. Yin, B. Wang

REVIEW OF SUPPRESSION STRATEGIES FOR HIGH-FREQUENCY OSCILLATIONS IN
MMUC-HYVDC SYSTEMS ...ttt ettt s e et e e st e e ebe e e st ae e ebee e sbeeeabesesbeeabeeesbaeabesesresebenans 462
B. Yue, J. Lyu, J. Yin, B. Yuan, X. Li, H. Yu, C. Yin, B. Wang



RESEARCH ON RESONANT INTERACTION CHARACTERISTICS AND CONVERTER
“BLACK BOX” MODELLING METHOD OF DC DISTRIBUTION NETWORK.........cc.cccoveieiinininenee 467
Y. Wang, Y. Xu, Y. Wu

WIDEBAND IMPEDANCE MODELING AND ANALYSIS OF MODULAR MULTILEVEL
CONVERTER CONSIDERING NEGATIVESEQUENCE CONTROL......ccccotiiiiniense e 475
X. Guo, J. Yin, J. Lyu, X. Li, B. Yuan, H. Yu, C. Yin, B. Wang

A PROTECTION SCHEME BASED ON THE CURRENT-LIMITING REACTOR VOLTAGE
AND ITS DERIVATION FOR MMC-MVDC ..ottt sttt 481
Y. Chen, H. Chen, W. Chen, L. Jiang, X. Yin

TRANSIENT STABILITY OF LOW-INERTIA POWER GRID WITH INVERTER-BASED
GENERATIONS ...t bt e e e bbbttt e sn e n e sr s 487
C. He, X. He, H. Geng

GRID CODE FORMULATION RECOMMENDATIONS ON INVERTER-BASED
GENERATION DURING ASYMMETRICAL GRID FAULTS ....ooiiiirctisee et 494
J. Li, X. He, H. Geng

CONDITION MONITORING OF DC-LINK CAPACITOR OF WIND POWER CONVERTERS
BASED ON PRE-CHARGING CIRCUIT ..ottt 501
C. Zhu, H. Wang, J. Zhang, Y. Qin, Z. Deng, X. Cai

THE OPTIMAL DISPATCH OF MOBILE ENERGY STORAGE SYSTEM FOR THE BLACK-
START OF TRADITIONAL THERMAL GENERATORS ......ccceiiitieiee et 509
Y. Hao, C. Wang, J. Wang, R. Luo, Y. Xie

COMPARATIVE STABILITY ASSESSMENT OF GRID-FOLLOWING AND GRID-FORMING
VSCS INWEAK GRIDS ...ttt bbbt bbb bbb bbbt eb et nn s 515
L. Yuan, Z. Liu, J. Huang, F. Qiao, H. Yu, T. Wen

IMPEDANCE STABILITY MARGIN ASSESSMENT FOR WIDEBAND HARMONIC
RESONAINCES. . ...ttt ettt e e ettt e et e et e e et e e ebe e e sbeeeebe e e sbeeeabeeesbeeeabeseabeeebesestesesesesreeenseeans 522
Z. Chen, D. Zhang, B. Hu, W. Wen, H. Long

RESEARCH ON APPLICATION OF DC ELECTRIC SPRING IN DC DISTRIBUTION
NETWORK ..ottt b e h e b e b et h e b e b et b et b e nn et n e nn s 526
J. Zhang, Y. Wu, M. Liu, W. Ji

RELIABILITY EVALUATION METHOD OF FUSION STATION UNDER MULTI-STATION
INTEGRATION IMODE ...ttt bbbt bbbt bkt nn bbbt nnts 532
H. Zhu, Y. Hu, C. Zhang, H. Zhou, S. Bian

INTERACTION BETWEEN PMSG AND DFIG IN A HYBRID WIND FARM INTEGRATED
THROUGH A VSC-HVDC ...ttt ettt ettt e e e e e e sttt e e e e s e sab bttt s e eesssaa bbb etseeesssabbeaeeasesssaises 537
K. Sun, W. Yao, J. Wen

RESEARCH ON TOPOLOGY DESIGN AND CONTROL OF MODULAR MULTILEVEL
CONVERTER SUB MODULE ..ottt bbbt 543
J. Zhang and X. Li

FUNCTIONAL COMPOSITED MMC SUB MODULES TOPOLOGY DESIGN AND CONTROL ........... 548
J. Zhang and Y. Su



ANALYSIS AND THINKING ON PROMOTING COORDINATED AND ORDERLY
DEVELOPMENT OF NEW ENERGY AND ENERGY STORAGE ......ccccoveiiriieirineieesse e 553
C. Li, J. Zhang, X. Feng, G. Li, L. Guo

SEQUENCE IMPEDANCE MODELING AND ANALYSIS OF PMSG WIND TURBINES
CONSIDERING THE ELECTROMECHANICAL COUPLING.......oooic ettt 560
Y. Lu, J. Yang, Z. Li, S. Hu, Z. Bai, B. Liu, X. Liu

CORRECTED COMPLEX TORQUE COEFFICIENT METHOD FOR SMALL-SIGNAL
STABILITY ANALYSIS OF GRID-CONNECTED VSC......ooiciiiiiieeiee ettt sttt st 566
B. Zhao, L. Chen, T. He, Y. Min, S. Li, C. Guo

MPC-BASED ACTIVE POWER COORDINATED CONTROL OF WIND POWER IN
SENDING-END POWER GRID ..ottt sttt sttt 574
C. Xu, J. Li, Y. Zhang, H. Yang, C. Liu, H. Liu

SHORT CIRCUIT FAULT ANALYSIS OF DC GRID BASED ON ELECTRIC QUANTITY ......cccovvvrrnne. 579
X. Zhang, X. Zhao, J. Hu

RESEARCH ON OVER VOLTAGE RIDE THROUGH ADAPTABILITY AND CONTROL
OPTIMIZATION OF WIND FARM ...ttt bttt sttt 583
K. Yang, Z. Liu, P. Zhang, C. Liu, H. Liu

OPTIMAL PORTFOLIO AND BIDDING STRATEGY FOR DER AGGREGATORS
PARTICIPATING IN VARIOUS ANCILLARY SERVICES TRANSACTIONS ......cccccoviiriiereneeee 589
G. Wang, X. Ge, K. Li, P. Tao, P. Ren, F. Wang

ANGLE STABILITY ENHANCEMENT OF OFF-GRID MICROGRIDS BASED ON MODEL
PREDICTIVE CONTROL ...ttt ettt bbbt bbbttt 596
Q. Geng and X. Zhou

VOLUME 2

SPATIAL-TEMPORAL GRAPH NEURAL NETWORK FOR REGIONAL PHOTOVOLTAIC
POWER FORECASTING BASED ON WEATHER CONDITION RECOGNITION ....ccoccevvevie e, 604
M. Zhang, P. Tao, P. Ren, Z. Zhen, F. Wang, G. Wang

WIND SPEED PROBABILISTIC FORECASTING BASED ON THE CORRELATION
BETWEEN WIND PATTERNS AND PREDICTION ERRORS .......ccccoiiiiirieiisieiesisie e sisiesesesee e 612
H. Fan, G. Qiu, X. Guo, Z. Zhen, F. Wang, Z. Mi, G. Wang

SELF-DAMPING FAULT RIDE-THROUGH CONTROL OF DFIG FOR WEAK GRID........cccccevvveereennne. 620
X. Tian, P. Cheng, L. Wei, Y. Chi, H. Liu

A CHARGING STATION PLANNING MODEL CONSIDERING THE CHARGING
BEHAVIOR OF PRIVATE CAR USERS ..ottt nnnn 627
N. Liu, C. Liu, J. Zhang, Y. Wang, J. Zhang

RESILIENT CONTROL STRATEGY BASED ON POWER ROUTER FOR DISTRIBUTION
NETWORK WITH RENEWABLE GENERATION ..ottt 634
L. Jiang, W. Chen, Y. Chen, J. Lai, X. Yin

RESEARCH ON DYNAMIC RESPONSE CHARACTERISTICS OF PHOTOVOLTAIC DC
BOOST COLLECTION SYSTEM ...ttt ettt ettt et e tae et e s e e et e steeesnseesteeenaeesrneenneeans 642
C. Chao Xing, X. Xi, X. He, C. Xiang, S. Li, Z. Xu



STUDY ON THE CHARACTERISTIC ANALYSIS AND FAULT DIAGNOSIS STRATEGY OF
ROTOR IMBALANCE OF WIND TURBINE ........ccoiititiiiiiseesisieieseste et s st sseses s sesnenes 649
Z. Xing, M. Chen, Y. Liu, F. Zhang

THE APPLICATION OF THE WEBSOCKET-BASED REAL-TIME DATA-DRIVEN
ANALYZING SYSTEM IN DISTRIBUTION MONITORING ......ccoviioieicee ettt 656
C. He, J.Yin, Y. Ma

DETECTION OF CLOSE FREQUENCY VOLTAGE FLUCTUATIONS USING EQUAL
INTERVAL ANALYTIC MODE DECOMPOSITION......coitiiiiieirinitenieiee st 673
W. Xiaodong

FIRST-PRINCIPLES INVESTIGATION OF THE ETL/CSPBIBR2 HETEROJUNCTION:
EFFECT OF ELECTRON TRANSPORT LAYER MATERIALS ON INTERFACE PROPERTIES............ 681
B. Wang, D. Liu, M. Li, Y. Li

PLANNING METHOD OF POWER GRID WITH HIGH PENETRATION OF RENEWABLE

ENERGY CONSIDERING THE CORRELATION BETWEEN WIND POWER AND

PHOTOWOLTAIC ... ettt sttt e s et e bt e e s e e s e st e s teesbeesbeenteeneeaneenbeenbeenbeenteenaenreeas 687
L. Aijun and Y. Jian

AN SSO SOURCE LOCATION METHOD FOR POWER SYSTEMS WITH DFIGS BASED ON
HAMILTONIAN SYSTEM THEORY ..ottt 692
X. Chen, X. Wu, M. Wang

THREE-DIMENSIONAL CO-SE-P NANOWIRES NETWORK IN CARBON FIBER FILM FOR
LONG-CYCLIC AND FAST ALKALI METAL ION STORAGE .......ccoi it 700
H. Song, Z. Fang, W. Zhang, H. Wei, X. Li

REAL-TIME SCHEDULING METHOD BASED ON DEEP REINFORCEMENT LEARNING
FOR A HYBRID WIND-SOLAR-STORAGE ENERGY GENERATION SYSTEM.....cccccccvvveivniiieniiinns 708
Z.Wu, Y. Chi, X. Tang, X. Yang, R. Lin, Y. Lu, J. Liu

THE INTEGRATION OF RENEWABLE GENERATION WITH ELECTRIC VEHICLE
CHARGING ...t b et a e bt h e s bt e e bt e e bt e a bt e m et e a e e eRe e ebe e bt e nbeenbeeseesbeesbeesbeeneeaneas 713
B. E. Murray

A DC LINE PROTECTION SCHEME BASED ON TRANSIENT ENERGY RATIO ON BOTH
SIDES OF CURRENT-LIMITING REACTOR ..ottt sttt sttt sttt sttt 719
G. Wang, C. Fan, S. Wang

MULTI-TIME SCALE COLLABORATIVE OPTIMAL DISPATCHING FOR REGIONAL GRID

INTEGRATED WITH RENEWABLE ENERGY AND BATTERY ENERGY STORAGE BASED

ON GROWNET ...ttt bbb bbb b s bbbt e bt e b b e bbb bbbttt e et 728
J. Wang, H. Sun, Y. Chi, Z. Wu, J. Liu, H. Liu, M. Liu, B. Chen, J. Song

CONCENTRATED SOLAR POWER COMPARISON FOR POWER TOWER AND
PARABOLIC TROUGH SYSTEMS ...ttt ettt ettt et e e e st e e e e s e e s eese e s eaeesneas 735
A. W. Scott, T. Adefarati, R. C. Bansal, R. Naidoo

FEASIBILITY ANALYSIS OF USING SOLAR ENERGY FOR COMPRESSOR NAMPAK
GLASS INDUSTRY oottt sttt ettt ettt e e bt e et e et et b e st b esbeesbeesbeesbeetesatesatsabeeebeebe et e esbessbesbeesbeesbeeseeaneas 741
J. T. Maselela, T. Adefarati, R. C. Bansal, R. Naidoo

MODELLING AND SIMULATION OF PV-BATTERY GRID-CONNECTED POWER SYSTEM............ 746
T. Tambura, T. Adefarati, R. C. Bansal, R. Naidoo



COMPREHENSIVE EVALUATION MODEL OF MICROGRID'S RENEWABLE ENERGY
CONSUMPTION ABILITY BASED ON FUZZY THEORY .....ccooieiiisieiniseie et 752
J. Liu, L. Wang, S. Jiang, D. Zhang, Y. Zhang, M. Li

FEDERATED LEARNING-BASED FORECASTING MODEL FOR PV POWER
GENERATIONS CONSIDERING PRIVACY PROTECTION AND DATA SHARING........c.cccceovveniniennn. 759
S. Jiang, L. Wang, D. Zhang, J. Liu, Y. Zhang, M. Li

EVALUATION METHOD OF THE VSC ACCESS LOCATION WHEN CONNECTED TO A
LCC-HVDC INFEED SYSTEM ..ottt ettt skttt 764
H. Shao, Y. Cheng, W. Liu, M. Han, H. Li, L. Ma

DC BUS VOLTAGE CONTROL FOR A DC MICROGRID WITH HYDROGEN STORAGE
BASED ON ESO AND TERMINAL SLIDING MODE CONTROL .....ccceiiiriiiirieieinieeee e 770
Z. Kang, B. Guo, W. Li

RESEARCH ON EARLY WARNING OF CONTINUOUS COMMUTATION FAILURE OF
HVDC TRANSMISSION LINE BASED ON MACHINE LEARNING METHODS........cccooeeeiieieireieei 776
W. Bin, S. Yibo, L. Chao, L. Yan

EFFICIENT HOLE-TRANSPORT LAYER FREE PEROVSKITE SOLAR CELL WITH
PEROVSKITE HOMOJUNCTION ......oiiiiiiiiiiici i 783
B. Liu, S. Liu, Y. Chen, M. Li

MULTI OBJECTIVE OPERATION OPTIMIZATION OF MULTI ENERGY COUPLING
INTEGRATED ENERGY SYSTEM ... oottt ittt ette e ettt e s sttt e st ea s s stbaeessatatseseraeaesssbaeesstaeeesanees 790
Y. Chen, B. Liu, S. Liu, M. Li

HARMONIC POWER FLOW CALCULATION METHOD BASED ON GENERAL MODEL OF
HARMONIC SOURGCE........coctiiitiiiiiet ettt bbbkt b ket nb bt b et nnns 798
H. Zhang, Y. Li, J. Ai, W. Huang

A NOVEL BATTERY ENERGY STORAGE SYSTEM BASED ON MMC IN HVDC
TRANSMISSION SYSTEM ...ttt et er bbb e e e an e 805
Y. Wu, Y. Li, M. Chen, S. Xu, Z. K. Hu, Y. J. Shi

OPTIMIZATION OF DISTRIBUTION NETWORK TOPOLOGY BASED ON CIM MODEL.................... 810
S. Xu, W. Mo, L. Luan, R. Tong, T. Liu

MULTI-VSG INVERTER OOWER SHARING MPC-VSG CONTROL FOR ISLANDED
IMICROGRID ...ttt ettt ettt ettt e e st e et e et e e be e e st e e ebe e e sbee e be s e sbeeeabeeesbeeebeseabeeebeeesbasebesesreesnreeans 816
X. Zheng, M. Antoine, H. Y. Li

DIAGNOSIS OF BLADE ICING CONDITION OF WIND TURBINES BASED ON RANDOM
T TSSO 822
Ce Zhang, Yonggian Liu, Tao Tao

NICKEL HYDROXIDE DECORATED GRAPHENE NANOHYBRIDS FOR
SUPERCAPACITORS ..ottt bbb bbb bbbt bbbtk bbbt ettt b e 827
Yihao Gao, Binglin Guo, Meicheng Li

MOO3@MOS2 NANOSPHERE AS HIGH-PERFORMANCE ANODE MATERIALS FOR
LITHIUM-LON BATTERIES ... ..ottt sttt sttt 832
Shen Liu, Yongcong Chen, Benyu Liu, Meicheng Li



SOURCE-GRID COLLABORATED OPTIMAL DISPATCHING APPROACH BASED ON
VIRTUAL POWER PLANT ..ottt ittt sttt sa et st et se st et se st et s e st atesensesenessesensnnans
Zhen Wang, Dong Liu, Hai Lu, Wenyun Li, Dada Wang

AN EQUIPMENT-ORIENTED VULNERABILITY THREAT ASSESSMENT METHOD FOR
ELECTRIC POWER SUPERVISION AND CONTROL SYSTEMS.......ccooiiniiirinnieeesie s
Yichi Zhang, Jian He, Jingzhe Tu, Xuemin An, Lin Li, Qinyong Zhou

A DATA-DRIVEN ACTIVE DISTRIBUTION NETWORK FAULT DIAGNOSIS METHOD
BASED ON RANDOM MATRIX THEORY ..ottt
Guoyan Yang, Ruixiang Yang, Lifang Wu, Yuteng Luo, Jiangxiong Wu, Wentao Huang

STUDY ON PCS TOPOLOGY OF LARGE CAPACITY ENERGY STORAGE SYSTEM BASED
ON RETIRED POWER BATTERY REUSE. ..ottt
Jiyang Zhang, Youjie Shi, Yaodong Zheng, He Jiang, Bo Lei, Zhiyong Yuan

RISK ANALYSIS OF CYBER PHYSICAL DISTRIBUTION SYSTEM CONSIDERING CYBER
ATTACKS ON V2B SYSTEM ...ttt sttt ettt ne s esenessesenennens
Yin Haoyang, Liu Dong, Weng Jiaming

RESEARCH ON DISTRIBUTION NETWORK HARMONIC SOURCE AND WEAK POINTS
IDENTIFICATION BASED ON DATA ASSOCIATION ANALYSIS ..ottt
Gui Haitao, Tian Junyang, Jin Yixuan, Hou Heming, Li Renming

LSTM LOAD FORECASTING ALGORITHM BASED ON TIME-SHARING
SOMATOSENSORY ...ttt ettt bbb bbbt btk s bt e bt bt b e e bt e bt e b et e be s b et et s b et b
Xu Shuo, Mo Wenxiong, Luan Le, Tong Rui, Liu Tian

MITIGATION OF SSCI IN THE DFIG BASED LARGE SCALE WIND POWER SYSTEM
WITH OPTIMIZED MULTIMODE DAMPING CONTROLLER .......ccooiiiiiiceie e
Xinyu Wang, Jingyuan Liu, Pengwei Yang, Zheng Ren, Bowen Zheng, Caifu Chen, Xu Zhang

COORDINATED STRATEGY OF MULTI-AGGREGATOR IN SPOT MARKET UNDER
UNCERTAINTY: A STOCHASTIC AND ROBUST OPTIMIZATION APPROACH ..o,
Xuying Yang, Gengyin Li, Ming Zhou

MULTI-PV INTERFACED DISTRIBUTION NETWORK FAULT ANALYSIS METHOD
CONSIDERING LVRT CONTROL STRATEGY .....ocoiitiitiisisieiesisieesisieeses st sasse e ssssesessssessssssesesessesens
J. Deng, S. Liang, L. Z. Zhu, L. Yao, F. Duan, W. Fan, B. Mao

A MULTI-AGENT MICROGRID ENERGY MANAGEMENT SOLUTION FOR AIR
TRANSPORT ELECTRIFICATION ...ttt ittt sttt bbbt bt
Z. Guo, X. Zhang, R. Zhang

ONLINE FAULT LOCATION FOR UNDERSEA OBSERVATION NETWORKS BASED ON
ACTIVE HARMONIC INJECTION ..ottt ettt te e s te s s te s st s s ebesssbasssbessnbessbesenbesssressnnenans
N. Chen, M. Yu, W. Huang, N. Tai, W. Wei

ANALYSIS OF POWER TRANSMISSION LIMIT OF GRID-CONNECTED INVERTERS
BASED ON THE IMPEDANCE METHOD ......cooiiiiiiiiniieieesieie ettt
J. Wang, H. Zhao, S. Gao, J. Luo, Q. Ma

RESEARCH ON FAULT ANALYSIS TECHNOLOGY FOR PV SYSTEM INTEGRATION
WITH DC BOOSTER SYSTEM BASED ON RTDS SIMULATOR .....ooooiieeei ettt
C. Xing, X. Xi, X. He, M. Liu, S. Li, Z. Xu



ANALYSIS ON ERROR TEST OF PV MODEL BASED ON DC-DC CONVERTER.........cccccecninininnnne. 929
C. Xing, X. Xi, X. He, M. Liu, S. Li, Z. Xu

FREQUENCY CONTROL STRATEGY OF WIND TURBINES BASED ON REDUCED-
ORDER FREQUENCY RESPONSE MODEL........ccoitiiiiiietieee e 935
B. Wang, H. Sun, W. Li, L. Zhang, W. Wei, C. Yang, E. Chen

RESEARCH ON CONTROL STRATEGY OF CANCELING TAP CHANGER FOR UHVDC .................. 940
W. Ling, Z. Jin, W. Fangjie, L. Ming

OPTIMAL CONFIGURATION METHOD OF DISTRIBUTED GENERATION BASED ON
LOAD TRANSFER IN DISTRIBUTION NETWORK ..ottt 945
L. Yang, H. Zhou, Z. Zhu

RESEARCH ON RISK MANAGEMENT OF ENERGY CHAIN BASED ON INTERVAL SET
Lo L I L0 ] 2SR 953
S. Tan

EFFECTS OF AC SIDE FAULT ON DC SIDE FAULT CHARACTERISTICS IN FLEXIBLE DC
DISTRIBUTION SYSTEM ...ttt bbbt bbbttt bbbt 957
Z. Baoguo, J. Yake, Z. Lei, S. Di, W. Lei, Y. Shenghin

TWO-STAGE ENERGY MANAGEMENT STRATEGY FOR HYDROGEN ENERGY
STORAGE SYSTEM EMBEDDED MICROGRIDS .........coeiviiiiiiinieeiisieesiseeses et ssssssesessesens 963
M. Shi, C. Lyu, H. Wang, P. Xie, Y. Jia

INDUSTRIAL ELECTRICITY PORTRAIT BASED ON IMPROVED K-MEANS CLUSTERING
ALGORITHM ..ottt bbbt bbb bbbt bbbt bbbt e e b e b st bt et nn et 970
X. Yang, S. Liang, H. Tian, Y. Wu, X. Cheng

DIFFERENTIAL OPTIMIZATION PLANNING METHOD FOR CAPACITY-LOAD RATIO OF
DISTRIBUTION NETWORK BASED ON MAXIMUM LOAD UTILIZATION HOURS .........cccocevvinnne. 976
H. Cong, T. Shi, X. Wang, X. Yang

ACTIVE DISTRIBUTION NETWORK EXPANSION PLANNING CONSIDERING DEMAND
RESPONSE AND NON-COOPERATIVE MULTI-STAKEHOLDER GAME .......cccoccoiiiineiiniennes 983
H. Pang and L. Shi

THE MOTH FLAME OPTIMIZED ELM ALGORITHM IN DISTRIBUTED GENERATION
PLANNING CONSIDERING DIFFERENT INTEREST BALANCE.........cooi ittt 991
W. Lei, S. Di, Z. Lei, L. Hualiang, Y. Shengbin

SUBSYNCHRONOUS CONTROL INTERACTION: REAL-WORLD EVENTS AND
PRACTICAL IMPEDANCE RESHAPING CONTROLS .....oooiiiieice ettt sttt s 996
X. Xie, W. Liu, J. Shair, C. Dai, X. Liu

VARIABLE-GAIN GTSDC TO MITIGATE SSR IN TURBINE GENERATORS CONNECTED
TO SERIES-COMPENSATED POWER SYSTEMS ..ottt 1003
J. Man, Y. Li, F. Chang, X. Xie

DETECTION AND RAPID POSITIONING OF ABNORMAL NOISE OF GIS BASED ON
ACOUSTIC IMAGING TECHNOLOGY ..ottt sttt sttt bt 1010
L. Zhao, S. Wang, Y. Yang, Y. Jin, W. Zheng, X. Wang

HYBRID AVERAGE-VALUE MODELLING OF DFIG-BASED WIND ENERGY
CONVERSION SYSTEMS ...ttt bbbt bbb bbbt bbbttt b et b bbbt 1015
X. Jiao, X. He, H. Geng, B. Ren



CONDITION MONITORING STRATEGY FOR MODULAR MULTILEVEL CONVERTERS
WITH IMPROVED ACCURARC Y ..ottt sttt st sa et st tese st tese st et sessetesessasesessasenens
C.Yin, F. Deng, F. Zhao, Q. Yu

COORDINATE CONTROL AND FAUTL RIDE THROUGH STRATEGIES FOR MULTI-

TERMINAL DC GRID WITH OFFSHORE WIND FARM INTEGRATION BASED ON DIODE

g O I | 1
L. Xie, L. Yao, G. He, Y. Li, Y. Fan

OPTIMAL SCHEDULING OF INTEGRATED ENERGY SYSTEM CONSIDERING DEMAND
RESPONSE OF AUTONOMOUS ELECTRIC TAXI .oiiiiiiiiie ettt sttt ettt st st
H.Fan and Z.Yu

RESEARCH ON CONTROL STRATEGY OF CANCELING TAP CHANGER IN BACK TO
BACK DC PROUJECT ...ttt ettt ettt ettt sh et b e bt bt b bt bbbt s e bt eb e e e bt bt e bt ebenrebeenennas
W. Ling, L. Ming, W. Fangjie

TECNORED'S IRRIGATION POWER SUPPLY SYSTEM TECHNOLOGICAL SOLUTION

FOR SMALL FARMERS IN CHILE .......coiiiiiiiit ettt ettt ettt nte e
F. Zuo, L. D. Sardi, J. F. A. Arriagada, D. A. H. Astorga, X. Tang, M. I. Chaura, S. Olivares,
P. H. Barraza

WIND TURBINE GENERATOR BEARING EARLY FAULT WARNING BASED ON
FEATURE FUSION AND XGBOOST ...ttt ettt sttt stes st etes st etesstes s ebasssbasssbassabasssbassabassstassanas
P. Zhu, W. Liu, Y. Sun, W. Chai, P. Guo

UNTRANSPOSED TRANSMISSION LINE PARAMETER ESTIMATION WITH FULLY

DISTRIBUTED PARAMETER MODEL USING SYNCHRONIZED/UNSYNCHRONIZED

MEASUREMENTS ...ttt bttt b et b bt b bt bbbt e b e eb e s e bt ebenr bbb nreb e b e
Z. Cao, Y. Liu, B. Wang, D. Lu, Y. Jia

RESEARCH ON HARMONIC ENERGY MEASUREMENT UNDER HIGH PROPORTION OF
NEW ENERGY ACCESS.....c.o o citiiitiiiietee sttt sttt se st s bt sse e se s te e ssetenessese e ssesesessasesensnses
F. Li, Y. Zhang, J. Yang, Z. Wang, D. Yu, H. Wang

STABILITY ANALYSIS OF GRID-CONNECTED CONVERTERS IN LOW-VOLTAGE
DISTRIBUTION NETWORK ...ttt sttt sttt eb et
Y. Zhou, T. Li, H. Liang, X. Zou

PREDICTIVE CURRENT CONTROL STRATEGY OF THREE-PHASE PWM RECTIFIER
UNDER POWER NETWORK UNBALANCE ........cccotiiiiiie ettt sne e
Zuoxia Xing, Jiagi Fu, Lei Chen, Yang Liu

A SUSTAINABLE ENERGY-TAILORED TRANSACTION MECHANISM FOR SMART
GRIDS BASED ON BLOCK CHAINS ..ottt sttt sttt s s s nees
H. Feng, J. L. Shaffer, L. Yu, R. Xu, Y. Chen, X. Ma

THE DESIGN AND IMPLEMENTATION OF GRAPHIC USER INTERFACE FOR REAL-
TIME WIND FARM SIMULATION PLATFORM ...ttt ettt ettt
L. Wang, H. Zhao, B. Li

RESEARCH ON PARTIAL DISCHARGE CHARACTERISTICS OF 500KV OIL-IMMERSED
INVERTED CURRENT TRANSFORMER UNDER IMPULSE VOLTAGE .......cccccovvniienneinseee e,
J. Zhu, Y. Zheng, Z. Yang, C. Li, B. Mei, W. He



STATE AVERAGING MODEL BASED ON DYNAMIC PROCESSES ANALYSIS OF
MARINE PULSED LOAD SYSTEM ..ottt sttt nese s nnenas 1105
L. Sun, N. Tai, Y. Pang

ARM INDUCTOR AND MODULATION INDEX DESIGN OF FULL-BRIDGE MODULAR
MULTILEVEL CONVERTERS FOR CAPACITOR VOLTAGE RIPPLES REDUCTION .......ccccceeveennnee. 1112
Z. Wei, Z. Ming, L. Jie, A. Minfu

RESEARCH ON MMC CONTROL STRATEGY BASED ON OFFSHORE WIND FARM ..........cccceuvvue. 1118
L. Zifa and Z. Haiyan

ULTRA-SHORT-TERM WIND POWER FORECASTING BASED ON ATTENTION
IMECHANISIM. ..ottt bt b ettt b et bt bt bt b e e e bt e bt s b e bt eb e s b e bt e b e s e e bt ebeseebeebe st eneabe e 1124
F. Chen, Y. Zhang, J. Yan, J. You, Y. Liu, M. B. Paskyabi

REAL TIME EQUIVALENT MODELING METHOD FOR WIND FARMS BASED ON WIND
SPEED FORECAST ...ttt ettt ettt s ettt ettt e et e r e et n e et r e ee 1131
M. Han, H. Zhao, J. Cheng, L. Niu, W. Zheng

ANALYSIS METHOD FOR COMPLEMENTARITY OF WIND-SOLAR-HYDRO POWER
OUTPUTS BASED ON IMPROVED SPECTRAL CLUSTERING .......cccoiiiiiitente e 1141
X.Wang, S. Han, J. Yan, Y. Liu, L. Li

OPTIMAL DISPATCHING OF POWER GRID CONTAINING WIND POWER INTEGRATION
BASED ON STOCHASTIC MODEL PREDICTIVE CONTROL......cccctiiiiiinieiienieesie e 1148
Z. Jinhua, L. Liangyu, Z. Yuerong, F. Yuan

WIND TURBINE OPERATION CONDITION IDENTIFICATION METHOD BASED ON
VARIABLE OPTIMIZATION SELECTION AND MACHINE LEARNING ........ccoviiiieiiecee e, 1156
C. Xu, Y. Chen, Y. Liu, Z. Zhao, L. Ma

A CONTROL STRATEGY TO SUPPRESS TORQUE OSCILLATIONS FOR BRUSHLESS
DOUBLY-FED INDUCTION GENERATOR UNDER ASYMMETRICAL GRID FAULTS .....cccccouee.. 1162
S.Hu and Q. Zhu

PRE-CALCULATION OF WIND TURBINE BLADE FATIGUE DAMAGE BY MACHINE
LEARNING . ... oottt ettt ettt ettt e et e et e et e st st b e s b ee s aeeseeesaeeaeseatseaesebteeb e et e e st e esbesseesteesbeesbeesaeeaeas 1167
J. Lu, T. Tao, J. Yan, Y. Liu

PLL SYNCHRONIZATION TRANSIENT STABILITY ANALYSIS OF VSC UNDER SINGLE-
PHASE-TO-GROUND AC FAULT ...ttt sne e 1173
C. Lin, Y. Li,J. Hu

RESEARCH ON COOPERATIVE YAW CONTROL OF WIND FARMS ......coiiiecieeeeeee e 1181
H. Ma, B. Li, M. Ge, K. Merz, Y. Liu

IMPACT OF THE FEED-FORWARD COMPENSATION ON THE SYNCHRONIZATION
R = 1 I N 2SO TR PRI 1187
J. Chen, C. Ge, H. Ye

MULTI-BODY DYNAMIC MODELING OF OFFSHORE WIND TURBINE UNDER WAKE
T O 5 1194
M. Li, Y. Qiu, X. Wang, Y. Feng, X. Cai, Z. Zhang

RESEARCH ON WAKE CHARACTERISTICS OF NREL 5MW WIND TURBINE WITH LBM-
LES IMETHOD ...ttt bbbt bbb bbb bbbkt ekt b ket et et ettt et 1203
F. Xue, C. Xu, Z. Jiao, K. Wang, J. Wang, Y. Liu

Author Index





