IECON 2017 — 43rd Annual
Conference of the IEEE
Industrial Electronics Society

Beijing, China
29 October — 1 November 2017

Pages 1-773

.Q IE E E IEEE Catalog Number: CFP17IEC-POD
’ ISBN: 978-1-5386-1128-9

1/11



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: CFP17IEC-POD
ISBN (Print-On-Demand): 978-1-5386-1128-9
ISBN (Online): 978-1-5386-1127-2
ISSN: 1553-572X

Additional Copies of This Publication Are Available From:

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

Phone: (845) 758-0400

Fax: (845) 758-2633

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

proceedings

.com



TABLE OF CONTENTS

TECHNICAL TRACK - TT ENERGY - POWER SYSTEMS

A BRAZILIAN PMU-WAMS PILOT PROJECT: A METHODOLOGY FOR PMU SITE

T 1 B D G 1 0 ) U PRSP TUPPRTI 5
Maynara A. Aredes ; Diego S. De Oliveira ; Mauricio Aredes ; Liu Guijun ; Lu Jinjun ; Wang Bo

A CONVEX MODEL FOR OPTIMAL DAY-AHEAD DISPATCH CONSIDERING WIND

GENERATORS AND NETWORK RECONFIGURATION........cooiiiiiiiiiiiiiiesit ettt sttt snne e 11
Yuyao Luo ; Yi Tan ; Yong Li ; Yijia Cao ; Yanging Zhu ; Xuebo Qiao ; Keren Zhang ; Zhihao Ning ; Can Wang

A DOUBLE TERMINAL TRAVELING WAVE RANGING METHOD OF OVERHEAD

LINE — SUBMARINE CABLE HYBRID LINE .........cooiiiiiiiiieii ettt sttt et s snneenneesnaeennee s 16
Liping He ; Zhen Wang ; Hongshun Liu ; Taiyu Chen

A GENETIC ALGORITHM APPROACH FOR THE IDENTIFICATION OF MICROGRIDS

PARTITIONING INTO DISTRIBUTION NETWORIKS. ...ttt 21
Saman Korjani ; Angelo Facchini ; Mario Mureddu ; Alfonso Damiano

A MULTI-OBJECTIVE DEMAND SIDE MANAGEMENT CONSIDERING ENS COST IN SMART

GRIDS ..o b b bR R bR R bR R e R bR r s 26
Babak Yousefi Khanghah ; Saeid Ghassemzadeh ; Amjad Anvari-Moghaddam ; Josep M. Guerrero ; Juan C.
Vasquez

A NEW BLACK-BOX MODEL OF SF6 BREAKER FOR MEDIUM VOLTAGE APPLICATIONS .........cccccoveen. 32

F. Bizzarri ; A. Brambilla ; G. Gruosso ; G. Storti Gajani ; M. Bonaconsa ; F. Viaro

A NOVEL ACTIVE SUPPRESSION METHOD FOR SECONDARY ARC CURRENT OF HALF-

WAVELENGTH AC TRANSMISSION ..ottt bbb e sb e ne s 44
Zhao Zhiwei ; Yuan Chang ; Dai Chaobo ; Deng Zhanfeng ; Zhao Guoliang ; Sun Yigian ; Yu Yongjun

A NOVEL IMPEDANCE COMPENSATION ALGORITHM FOR IMPROVING THE STABILITY

OF DIGITAL-PHYSICAL HYBRID SIMULATION ....coootiiiiiiiiiiiiiie s sne s 51
Jie Zeng ; Feng Leng ; Boya Peng ; Junlin Li ; Ranran An ; Xun Chen ; Chengxiong Mao ; Dan Wang

A SHAPLEY VALUE BASED METHOD FOR ALLOCATING CARBON OBLIGATION

BETWEEN GENERATION SIDE AND DEMAND SIDE IN POWER SYSTEM........cccoooiiiiiiicc e 56
Lixia Chen ; Tao Sun ; Quan Zhou ; Donghan Feng

A STEP-BY-STEP PARAMETER DESIGN METHOD FOR DISCRETE STATE SPACE

CONTROL SCHEME OF DYNAMIC VOLTAGE RESTORER ..........ccccooiiiiiiiiiii s 61
He Lei ; Rengcun Fang ; Dongjun Yang ; Jingyou Xu ; Qiushi Xu ; Zixia Sang ; Bofeng Gao ; Yong Kang ; Lei Wu

ADAPTIVE CONTROL FOR MMC-SAPF WITH BALANCED AND UNBALANCED PCC

Chengjing Li ; Ke Dai ; Derong Lin ; Chen Xu ; Ziwei Dai

ADVANCED TECHNIQUE FOR OPTIMAL ALLOCATION OF STATIC VAR COMPENSATORS

IN LARGE-SCALE INTERCONNECTED NETWORKS ..ottt snsaee s 73
M. Taleb ; A. Salem ; A. Ayman ; M. A. Azma ; M. A. Abido

AN AUXILIARY DECISION METHOD OF THE CHARGING SELECTION FOR ELECTRIC

VEHICLE USERS BASED ON ENERGY INTERNET .......oooiiiiiiiiiiii sttt 79
Ying Zhong ; Bin Duan ; Yinxin Yan ; Zhuang Yang ; Qiaoxuan Yin

AN EFFICIENT MODELING METHOD FOR EMT ANALYSIS OF LARGE SCALE AC/DC

POWER SYSTEMS ...ttt ettt ettt e ettt oottt e ekt e e ookttt e o2 ket a4 bb e e e 22 b b e e e oA ke e e e bt e e e e s kb e e e eabe e e e e abeeeeebbeeesabeeeabaeeean 85
Chenxi Luo ; Shaogi Lu ; Zheng Xu ; Boming Lou ; Wen Hua

AN IMPEDANCE-BASED ACTIVE-FILTER ADDITIONAL CONTROL METHOD OF PWM-

CONVERTERS TO MITIGATE VOLTAGE UNBALANCE AND HARMONICS ........oooiiiiiiieecc e 98
Hao Zhai ; Hao Yi ; Zhirong Zeng ; Fang Zhuo ; Zhenxiong Wang ; Shuhuai Shi

AN INSTANTANEOUS REACTIVE CURRENT DETECTION METHOD BASED ON VOLTAGE

INDIVIDUAL-PHASE SYNCHRONIZATION FOR UNBALANCED LOADS.........cooiiiiii e 103
Sheng Xu ; Wu Cao ; Pengyu Wang

AN OPTIMAL CONTROL ALLOCATION STRATEGY FOR AN EIGHT IN-WHEEL-MOTOR

DRIVE ELECTRIC VEHICLE ......cooiiiiiiii ittt sttt ettt e e sttt e sttt e e e ekt e e e s be e e e esbe e e e anbe e e snbaeaeeneeas 109
Chengning Zhang ; Yong Chen ; Zhifu Wang ; Cong Wang

ANALYSIS OF CONSENSUS-BASED ACTIVE POWER SHARING WITH RESPECT TO

NETWORK TOPOLOGY IN ISLANDED MICROGRIDS..........ooiiiiiiiiii ittt 115
Carlos Xavier Rosero ; Manel Velasco ; Pau Marti



ANALYSIS ON IMPACTS OF THE SHUNT CONDUCTANCES IN MULTI-TERMINAL HVDC

GRIDS OPTIMAL POWER-FLOW ...ttt sttt et b e st e e eab e e e s be e e e e abe e e e sbb e e e sbaeeennnes 121
Seyed Saeid Heidary Yazdi ; Kumars Rouzbehi ; J. Ignacio Candela ; Jafar Milimonfared ; Pedro Rodriguez

APPLICATION OF D-Q FRAME IMPEDANCE-BASED STABILITY CRITERION IN POWER

SYSTEMS WITH MULTIPLE STATCOMS IN PROXIMITY ....coooiiiiiiiiiiiiiie ittt 126
Chi Li ; Rolando Burgos ; Ye Tang ; Dushan Boroyevich

CAPACITOR VOLTAGE REGULATION OF MODULAR MULTILEVEL CASCADED

CONVERTER (MMCC-SDBC) AS SHUNT ACTIVE POWER FILTER UNDER DIFFERENT PCC

VIOLTAGES ...ttt ettt e oot b et e e b et e oo h b et e e ek bt e e oA ket e e R be e e ook bt e e oa ket e e aabs e e e ambeeeeabbeeeasbbeeeanbeeesnbeaeanns 132
Hengyi Wang ; Steven Liu

CIRCULATING CURRENT SUPPRESSION FOR A DIRECT AC-AC MODULAR MULTILEVEL

CONVERTER IN YDY COUPLING .....ccotiiitiiiiiite ittt ettt ettt seesas e be st e e nn s e anne e s be e e beesareaneeannes 138
Antony Dasco ; Seddik Bacha ; Bertrand Raison ; Baoling Guo

COMPARISON OF DC FAULT HANDLING STRATEGIES FOR HYBRID HVDC SYSTEM ..........ccccoviinininnns 146
Yi Lu ; Jihong Li ; Peng Qiu ; Huangging Xiao ; Gaoren Liu ; Zheng Xu

COMPARISON OF SOME LOW VOLTAGE RIDE-THROUGH STRATEGIES ............ccocoiiiiiiiniiciiecies 152

Elshiekh K. Mohammedsaeed ; Ke Jia
CONSTANT FREQUENCY HYSTERESIS-SVPWM CURRENT CONTROL METHOD FOR

ACTIVE POWER FILTER ...ttt et st e e te e st e e te e e sa e e st e sab e e taeesteesaeeenbeessaeeseennseenteeanees 158
Lianyuan Liu ; Xiangtian Deng ; Jianghua Lu ; Jian Sun ; Fangbi Yuan
CONTROL FOR A SINGLE-PHASE INVERTER USING A GRID CURRENT OBSERVER................ccccovvnnnn. 164

Jiao Jiao ; John Y. Hung ; R. M. Nelms

CONTROL OF HYBRID MODULAR MULTILEVEL CONVERTER BASED HVDC SYSTEM

UNDER DC SHORT CIRCUIT FAULTS ... oottt ettt ste et esaseanteesneaaseessaeesteesnseanbeeasaeenseens 171
Vihan Shahu ; Teja Bandaru ; Tanmoy Bhattacharya ; Dheeman Chatterjee

CONTROL SYSTEM DESIGN OF A BATTERY DISCHARGE UNIT FOR SPACE

WL o o 0 (07N N (0 10 1 S PP PP PP PUPR 177
Valery D. Yurkevich ; Denis V. Makarov ; Dmitriy V. Korobkov ; Sergey A. Kharitonov

CONVERTER SIDE PHASE-TO-GROUND FAULT PROTECTION OF FULL-BRIDGE

MODULAR MULTILEVEL CONVERTER-BASED BIPOLAR HVDC .........cccccciiiiiiiii s 185
Wenbo Yang ; Qiang Song ; Hong Rao ; Shukai Xu ; Zhe Zhu
COST BASED HIERARCHICAL CONTROL FOR THE MANAGEMENT OF A DC MICROGRID................... 190

Camilo Urqueta ; Freddy Flores-Bahamonde ; Marcelo A. Perez ; Carlos Restrepo

CURRENT-LIMITING DROOP CONTROL WITH VIRTUAL INERTIA AND SELF-

SYNCHRONIZATION PROPERTIES ...ttt ittt st e et e et e s s bt e e e s sbe e e e bb e e e nnbaeesnnteaeans 196
Alexandros G. Paspatis ; George C. Konstantopoulos

DC VOLTAGE CONTROL IN OFF-SHORE WIND FARMS WITH DISTRIBUTED DIODE

RECTIFIER UNITS ...ttt ettt he et e skt e e bt 11kt e bt ehb e e bt e ea ke e b e e e st e e sh b e eab e e e bb e e beesa b e anbeenrne s 202
G. Chaqués-Herraiz ; S. Bernal-Perez ; J. Martinez-Turégano ; S. Afié-Villalba ; R. Pefia ; R. Blasco-Gimenez

DEMAND RESPONSE AS A METHOD FOR DAMPING ELECTROMECHANICAL

OSCILLATIONS OF THE POWER SYSTEM .......cooiiiiiiitiie ittt sttt sseeanaeeteesnsaenneeasaeennee s 208
Yu-Qing Bao ; Yang Yao ; Min-Qiang Hu ; Xue-Li Chen ; Jin-Long Zhang ; Qi Wang

DIRECTIONAL INTERLOCKING OVERCURRENT PROTECTION OF MICROGRIDS

POWERED BY INVERTERS INJECTED WITH CHARACTERISTIC CURRENTS .......cccoiiiiiieeen 220
Xiaoliang Hao ; Fan Ma ; Qiang Ren

DISTRIBUTED FRACTIONAL-ORDER PID CONTROL OF MULTI-AREA INTERCONNECTED

POWER SYSTEMS BY POPULATION BASED EXTREMAL OPTIMIZATION .......cccoocoiiiiiiiiiniieccneies 227
Guo-Qiang Zeng ; Xiao-Qing Xie ; Zheng-Jiang Zhang ; Zheng-Bing Yan ; Jing-Liao Sun ; Lie Wu ; Huan Wang ;
Yu-Xing Dai

ESTIMATION OF SINGLE-EVENT VOLTAGE SAGS USING A NOVEL CLASSIFICATION

17 0 0 1 = (0. ) J OO PO S PR VRPN 233

Wenxiong Mo ; Zhong Xu ; Zhiyuan Ma ; Chenyi Li ; Wenging Lu

FAULT ANALYSIS OF POWER TRANSMISSION LINE IN A GENERALIZED STATE-SPACE

MODEL PERSPECTIVE ...ttt bbbt b e e bt e bt b e bt she e bbb neane e b nbeen 239
Geng Niu ; Tianying Xiao ; Wei Pei ; Ma Zhu ; Zhikun Yan ; Long Zhou ; Zhiping Qi ; Li Kong

FAULT DIAGNOSIS METHOD FOR POWER DISTRIBUTION SYSTEMS BASED ON MULTI-

SOURCE INFORMATION ...ttt sttt e seeatee st e taessaeateeasaeesseeasseaseeaseeesseeanseeaseeasteeasseanseeasenasseesnseansesansnessensns 244
Weijian Li ; Wei Chen ; Chuangxin Guo ; Bingquan Zhu ; Lizhong Xu
FINITE-TIME SPEED/FLUX TRAJECTORY TRACKING OF INDUCTION MACHINES.........cccccoiviiviiiieninn. 250

Salim Ibrir



FLEXIBLE HVDC TRANSMISSION SYSTEMS SMALL SIGNAL MODELLING: A CASE STUDY

ON CIGRE TEST MT-HVDEC GRID .........ooiiiiiiiiiiii ettt sttt et e e be e e e s ate e e e aab e e e sbae e e sabeeeaanbeeesbaeeennnes 256
Seyed Saeid Heidary Yazdi ; Kumars Rouzbehi ; J. Ignacio Candela ; Jafar Milimonfared ; Pedro Rodriguez

HARMONIC POWER SHARING AND PCC VOLTAGE HARMONICS COMPENSATION IN

ISLANDED MICROGRIDS BY ADOPTING VIRTUAL HARMONIC IMPEDANCE METHOD......................... 263
Zhirong Zeng ; Hao Yi ; Hao Zhai ; Fang Zhuo ; Zhenxiong Wang

HYBRID DROOP CONTROL STRATEGY APPLIED TO GRID-SUPPORTING CONVERTERS

IN DC MICROGRIDS: MODELING, DESIGN AND ANALYSIS ...t 268
Renke Han ; Lexuan Meng ; Josep M. Guerrero

IMPROVED VECTOR CONTROL FOR STAND-ALONE BRUSHLESS DOUBLY-FED

INDUCTION GENERATOR ...ttt ettt e sttt e ettt e e e a bt e e s abe e e e bbb e e e aab e e e sabae e e bbb e e e bbe e e s nbaeeannaeas 274
Kailiang Yu ; Wei Xu ; Yi Liu ; Jianping Gao

INERTIA EMULATION USING HESS IN A MICROGRID ENVIRONMENT BY DROOP

(610 201 B 20 ) PP PP PP RU PPV TP 280
Nakka Pruthvi Chaithanya ; Mahesh K. Mishra

INFORMATION EXCHANGE INTERFACE BETWEEN SMART BUILDING AND UTILITY

BASED ON ONTOLOGY MAPPING ... ..ottt ettt e sttt e e st et e e e abe e e s bbe e e asbree s aabeeesbeeeeanneeas 286
Xiangshuai Qu ; Bin Duan ; Yinxin Yan ; Ying Zhong ; Qiaoxuan Yin

INTEGRAL EQUATION METHODS FOR THE CALCULATION OF THE CURRENT

DISTRIBUTIONS OF POWER CABLES IN THE HIGH FREQUENCY BAND.........cccciiiiiiiiiiieiee e 291
Hongsheng Xu ; Jinda Zhu ; Zhihong Yang

ISCT BASED ADAPTIVE POWER MANAGEMENT STRATEGY FOR GRID CONNECTED

HYBRID MICROGRID DURING GTC FAULTS WITH REDUCED SENSOR REQUIREMENT .............cccceou... 297
Ram Shankar Yallamilli ; Mahesh K. Mishra ; Leela Krishna Vedulla

LCL FILTER DESIGN FOR A MODULAR POWER CONDITIONING SYSTEM WITH

UNINTERRUPTIBLE POWER SUPPLY CAPABILITY ...oooiiiiiiiiie ettt sttt 303
Florian Bendrat ; Johnny Chhor ; Constantinos Sourkounis

MASTER-SLAVE CONTROL BASED RELIABLE MICRO-GRID WITH BACK-TO-BACK

VOLTAGE SOURCE CONVERTER AS MASTER DG........ccoooiiiiiiiiiiiii e 310
Girish G. Talapur ; H. M. Suryawanshi ; Amardeep B. Shitole ; Rohit R. Deshmukh ; M. S. Ballal
MODEL AGGREGATION OF LARGE WIND FARMS FOR DYNAMIC STUDIES .........ccooiiiiiiiiiiieeiiecies 316

J. Martinez-Turégano ; S. Afi6-Villalba ; G. Chaques-Herraiz ; S. Bernal-Perez ; R. Blasco-Gimenez

MODEL PREDICTIVE CURRENT CONTROL OF BRUSHLESS DOUBLY-FED MACHINE FOR

STAND-ALONE POWER GENERATION SYSTEM ..ot nnee e 322
Wei Xu ; Jianping Gao ; Yi Liu ; Kailiang Yu

MODELING AND ANALYSIS OF HV CABLE AMPACITY FOR POWER FLOW

OPTIMIZATION ...ttt h e o st e et et e e s s et e R e e e R e e e bt e 1R s e e R e e e R et e b e e ea R e e b e e e s bt e nh bt e be e e be e e b e e nnreanneenrne s 328
Nishanthi Duraisamy ; H. B. Gooi ; Abhisek Ukil

MODELING AND ANALYSIS ON THE SENSING CHARACTERISTIC OF FIBER OPTICAL

CURRENT TRANSFORMER ...........coiiiiiiiiiiii bbb e bbb a e b e bbbt e e neane e b areen 333
Yansong Li ; Bing Wang ; Jun Liu

MULTILEVEL COOPERATIVE ON-LINE COMPUTING ARCHITECTURE UNDER

DISPATCHING CLOUD ...ttt sttt et ste e ta e s st e e te e s seeesaeeameeesteeaseeesseeanseeseeereeesneeanseessenensenanseaseennens 339
Guo Jian ; Hu Xiaojing ; Wang Zhaoguang ; An Tianyu ; Zhao Jun
MULTIPLE FAULT LOCATION IN THREE-TERMINAL TRANSMISSION LINES ..........ccoociiiiiiiice e, 345

Hadi Ariakia ; Kianoush Emami ; Tyrone Fernando ; Herbert lu

NOVEL VOLTAGE DIP DETECTION ALGORITHM USING HARMONICS IN THE DIP'S

TRANSIENT STAGE ...tttk b e bbb e e bt e bt e bbb e bt sh b e bt e b e e bt sbe e nbeebe e b e sbeennenbeen 351
Vladimir A. Katic ; Aleksandar M. Stanisavljevic

ON REACTIVE AND DISTORTION POWER COMPENSATION WITH A MODULAR SHUNT-

CONNECTED POWER CONDITIONING SYSTEM ...ttt 357
Johnny Chhor ; Constantinos Sourkounis

ON THE PERFORMANCE OF SPACE VECTOR EPLL-BASED GRID SYNCHRONIZATION

TECHNIQUE DURING POWER QUALITY DISTURBANCES.........c.cccoiiiiiii s 363
Johnny Chhor ; Panagiotis Manolioudakis ; Florian Bendrat ; Constantinos Sourkounis
OPTIMAL ENERGY FLOW IN ISLANDED INTEGRATED ENERGY SYSTEMS .......ccocoiiiiiiiiiiciieees 369

Konstantinos Katsavounis ; Peng Hou ; Weihao Hu ; Zhe Chen

OPTIMAL PLACEMENT OF FAULT INDICATORS IN DISTRIBUTION SYSTEM USING PSO

DN L €0 J 2 0 = 1\ PP 375
Weijian Li ; Wei Chen ; Chuangxin Guo ; Yu Jin ; Xiao Gong



OPTIMAL REACTIVE POWER FLOW CONSIDERING GENERATOR VOLTAGE

REGULATION CHARACTERISTICS ...ttt sttt e e e aeesna e e steesnaeansaeanaeenteesnseeneeasanennaean 381
Donglei Sun ; Xiaoming Liu ; Si Yang ; Xiaohai Gao ; Jinhong Yang ; Bin An

PARAMETER ESTIMATION OF ELECTRIC WATER HEATER MODELS USING EXTENDED

KALMAN FILTER ..ottt e bbb bR e e b s b e e e b e e bt e bbb ek e e r e sbt b be e 386
Maria Zufiiga ; Kodjo Agbossou ; Alben Cardenas ; Loic Boulon
PSO BASED POWER SHARING SCHEME FOR AN ISLANDED DC MICROGRID SYSTEM ...........ccocceiinene 392

Leela Krishna Vedulla ; Mahesh K. Mishra

RESEARCH ON 220KV GIS ENCLOSURE CIRCULATION AND TEMPORARY GROUND

POTENTIAL RISE ...ttt ettt e ettt e oottt e ookt ee e e ok b e e e o abe e e e b bt e e e ab e e e aabe e e e embeeeeanbeeesnbeeeanneas 398
Xinghua Liu ; Xuebin Lv ; Xuefeng Sun ; Tao Wang ; Shikun Wang ; Peng Yu ; Yin Pei ; Liang Ji ; Dongyang Hu ;
Hongshun Liu

RESEARCH ON FLEXIBLE MEDIUM-VOLTAGE DC DISTRIBUTION TECHNOLOGY BASED

SHORE-TO-SHIP POWER SUPPLY SYSTEM ........ooiiiiiiiiitiiieit ittt sree s ssaeestessnsaesnessnaeenneesnnaenne 405
Feng Xu ; Yi Lu ; Xiaohua Xuan ; Peng Qiu ; Kai Tong ; Jiazhuo Xuan ; Qian Chen ; Daozhuo Jiang

ROBUST ENERGY HUB MANAGEMENT USING INFORMATION GAP DECISION THEORY...................... 410
Mohammad Sadegh Javadi ; Amjad Anvari-Moghaddam ; Josep M. Guerrero

ROBUST OPTIMAL POWER FLOW WITH TRANSMISSION SWITCHING .........cccccocveiiiiii e 416

Donglei Sun ; Xiaoming Liu ; Yiqun Wang ; Bo Yang ; Jinhong Yang

SENSORLESS VIRTUAL-FLUX BASED PREDICTIVE DIRECT POWER CONTROL OF

THREE-PHASE PWM RECTIFIERS ..ottt bbbt an e nre e 422
Ali Bechouche ; Djaffar Ould Abdeslam ; Hamid Seddiki ; Adel Rahoui

SIMULATION AND ANALYSIS OF POINT-TO-GRID CONNECTION OF HALF-

WAVELENGTH AC TRANSMISSION ...ttt ame e e e n e amn e e ne e s e neenneas 428
Hu Peng ; Dai Chaobo ; Deng Zhanfeng ; Zhao Guoliang ; Yu Yongjun ; Wang Xin ; Zhou Pan ; Zhao Zhiwei

SOLVING ECONOMIC LOAD DISPATCH PROBLEM WITH VALVE POINT EFFECT USING

MEAN GUIDING DIFFERENTIAL EVOLUTION .......ooiiiiiii et 434
Yong Wu ; Bin Zhao ; Lianyuan Liu
STABILITY ANALYSIS OF SYNCHRONIZATION OF PARALLEL POWER CONVERTERS.............ccccocon. 440

Roberto Rosso ; Giampaolo Buticchi ; Marco Liserre ; Zhixiang Zou ; Soenke Engelken
SUPPORTING PHASE STABILITY ON INTERCONNECTED GRIDS BY SYNCHRONOUS

RENEWABLE VIRTUAL POWER PLANTS ...ttt 446
Mostafa Abdollahi ; Jose Ignacio Candela ; Joan Rocabert ; Raul Santiago Munoz Aguilar ; Juan Ramon
Hermoso

THE ECONOMIC IMPACT OF ELECTRIC VEHICLE ROUTING AND CHARGING STRATEGY

ON TRAFFIC-POWER INTEGRATED NETWORKS .........cccoiiiiiiiiii s 453

Yiwei Shi ; Tao Sun ; Donghan Feng

THE ELECTRICITY TRADING SYSTEM BASED ON DISTRIBUTED COORDINATION

METHOD IN A MICRO-GRID ..ottt m e e s e r e e e n e e nm e e e e e nn e e e neennreeneeenne s 459
Ling Gao ; Zicong Deng ; Yinliang Xu

TOTAL TRANSFER CAPABILITY OF MESHED TRANSMISSION GRIDS WITH VSC-HVDC

CONSIDERING CONTROL PARAMETER UNCERTAINTIES: CONCEPT AND CALCULATION.................. 465
Yanbo Chen ; Tong Han ; Zeli Wang ; Shujun Wang ; Jin Ma

USING ELECTRIC SPRINGS TO ADDRESS OVER-VOLTAGE ISSUE OF DISTRIBUTION

NETWORKS IN RURAL AREA IN CHINAL ...ttt bbb ab et an s nre e 471
Xiao Luo ; Hu Guo

VOLTAGE CONTROL FOR WIND POWER INTEGRATED POWER SYSTEMS WITH

SYNCHRONOUS GENERATORS AND SVCS ...ttt nne e e e ene 477
Ting Cui ; Bin Zhang ; Shangfeng Xiong ; Yangwu Shen ; Hu Guo

VOLTAGE SENSITIVITY ANALYSIS BASED BUS VOLTAGE REGULATION IN

TRANSMISSION SYSTEMS WITH UPFC SERIES CONVERTER .............ccccooiiiiiiiiii s 483
Pengcheng Song ; Zheng Xu ; Chenxi Luo ; Hui Cai ; Zhenjian Xie

VULNERABILITY ANALYSIS OF ELECTRICAL CYBER PHYSICAL SYSTEMS USING A

SIMULATION PLATEFORM ..ottt bbb bbb e e s bbb e e bt bt e bt e e bt 489
Peng Huang ; Yinan Wang ; Gangfeng Yan

TECHNICAL TRACK - TT ENERGY - POWER ELECTRONICS

A 6A, 2.5MHZ INTEGRATED DUAL-PHASE DC-DC BUCK CONVERTER WITH LOW
QUIESCENT CONSUMPTION FOR MOBILE DEVICES .........oooii ittt e e snee e s 497
Shuyu Zhang ; Menglian Zhao ; Xuetong Bai ; Yanxia Yao ; Xiaobo Wu



A CLOSED-LOOP VOLTAGE BALANCE METHOD FOR FIVE-LEVEL DIODE-CLAMPED

INVERTERS ...ttt ettt ettt e Rt o e oo Rt e Rt e 1R e e R et e Rt e R e e a R e e R e e e E e e nn e e e ne e e re e e r e e nnreanneennee s 503
Dongdong Cui ; Qiongxuan Ge ; Zhida Zhou ; Bo Yang

A COMMUNICATION-LESS CONTROL SCHEME FOR A VARIABLE AIR-GAP WIRELESS

ENERGY TRANSFER SYSTEM USING CURRENT SOURCE RESONANT CONVERTER............ccccccviiininns 509
Mohammad Moradi Ghahderijani ; Miguel Castilla ; Juan M. Rey ; Javier Torres Martinez ; Miguel Andrés
Garnica L6pez

A DC COMPONENT ELIMINATION CONTROL STRATEGY FOR THE INTERFACE SYSTEM

OF DIGITAL-PHYSICAL HYBRID REAL-TIME SIMULATION ......cccooiiiiiiiiieie e 515
Jie Zeng ; Junlin Li ; Feng Leng ; Boya Peng ; Xun Chen ; Chengxiong Mao ; Dan Wang

A DISTRIBUTED CONTROL SCHEME WITH COST OPTIMIZATION AND CAPACITY

CONSTRAINTS ..o E bbb e b e e b s bt e e e R e e b e b b e b e e R e e b sb b e b e e b e e b e sbe e b e s b e e b sbe e b e nbe e 521
Zhangjie Liu ; Mei Su ; Yao Liu ; Hao Wang ; Hua Han

A DUAL-DEGREES OF FREEDOM BASED PWM FOR SINGLE PHASE THREE LEVEL

RECTIFIERS WITH A STRONG NEUTRAL POINT POTENTIAL CONTROL ABILITY .....ccocooooviiiiiiieee 527
Bo Guan ; Shinji Doki

A FOUR-QUADRANT ACTIVE VIRTUAL GROUND RECTIFIER BY USING TWO HIGH

FREQUENCY SWITCHES ... ..ottt h e st e et b e s s e et e e e bt e nsn e e bt e bee e beesareenneennne s 533
Ken K. M. Siu ; Carl N. M. Ho ; Dong Li ; River T. H. Li

A GAN HEMTS HALF-BRIDGE DRIVER WITH BANDGAP REFERENCE COMPARATOR

CLAMPING FOR HIGH-FREQUENCY DC-DC CONVERTER...........cccoitiiiiiiiiiiei e 539
Renhui Yan ; Shengpeng Tang ; Jianxiong Xi ; Lenian He ; Kexu Sun

A GAN-BASED MHZ ACTIVE CLAMP FLYBACK CONVERTER WITH ADAPTIVE DUAL

EDGE DEAD TIME MODULATION FOR AC-DC ADAPTERS........ooiiiii e 546
Shengpeng Tang ; Jianxiong Xi ; Lenian He
A GLOBAL OPTIMIZATION METHOD FOR MULTIPLE PEAK PHOTOVOLTAIC MPPT.............cccoeevvnnnnn. 554

Yuling Li ; Dianjun Ju ; Yimeng Wang ; Jian-Er Wu ; Zhidong Dong

A HALF-CAPACITY BACK-TO-BACK CONVERTER INTERCONNECTING SYNCHRONOUS

F X Ol € 24 1 ) 1 S TR PSPPSR PP PR TPOT 560
Zixin Li ; Ming Lei ; Zhe Wang ; Weifan Wang ; Ping Wang ; Yaohua Li

A HARDWARE EFFICIENT LITHIUM-ION CELL BALANCING TECHNIQUE UTILIZING

LOW-VOLUME HYBRID DC-DC CONVERTER ........coooiiiiiiiii ettt st 566
Yingxian Ma ; Ahsanuzzaman ; Aleksandar Prodic

A MANCHESTER CODE COMMUNICATION PROTOCOL SUITABLE FOR POWER

ELECTRONICS SYSTEM ...ttt ettt et st e bt e sa st e b e e st e s bt e s b e e b e e e s bt e sb et eabe e s be e e beenareenneennne s 571
Qiang Ren ; Fei Xiao ; Sheng Ai ; Xiaoliang Hao
A MMC HYSTERESIS CURRENT CONTROL METHOD BASED ON CURRENT SLOPE ..............cccocoevininnns 577

Long Yunbo ; Xu Yonghai ; Xu Yunfei
A MODEL PREDICTIVE CONTROL BASED ZERO-SEQUENCE CIRCULATING CURRENTS
ELIMINATION ALGORITHM FOR PARALLEL OPERATING THREE-LEVEL T-TYPE
INVERTERS ...ttt oottt e ottt e ook et e e ek bt e e a2 ket e o h b e e e ek bt e e oa ke e e o bt e e e e eab e e e s abee e e esbeeeebbeeesnbaeeannneas 583
Xiaodong Wang ; Jianxiao Zou ; Kai Li ; Zhenhua Dong ; Gang Zhang ; Xie Chuan
A MODIFIED VOLTAGE MEASUREMENT TECHNIQUE FOR THE PSC-PWM MODULATED

MODULAR MULTILEVEL CONVERTERS USING MODULE GROUPING..........cccccviiiiiiiniiiie 589
Dongye Li ; Yichao Sun ; Jianfeng Zhao ; Zhendong Ji

A MODULAR DC-DC CONVERTER TOPOLOGY FOR HVDC APPLICATIONS........c.cociiiiiiiininiee e 595
Saurav Dey ; Debdeep Samajdar ; Tanmoy Bhattacharya ; Dheeman Chatterjee

ANEW ZVZCS THREE-LEVEL INVERTER .........oooiii e 601

Tianyu Chen ; Mehdi Narimani

A NON-ISOLATED HIGH STEP-UP RESONANT CURRENT-FED CONVERTER WITH

REDUCGED LOSSES ..ottt ettt s st e b e b e e bt e 1a s e e b e e e R et e bt e ea s e e b e e e st e e nh et e a b e e s be e e b e e nareanneenrne s 607
Sina Salehi Dobakhshari ; Seyed Hamid Fathi ; Mahdi Jedari

A NOVEL CURRENT SHARING METHOD FOR MULTI-MODULE LLC RESONANT

CONVERTERS ...ttt e e e et e e sttt e e et b e e e e et be e e e baee e e teeeeeaabeeeaabeeeeasseeeeaabeeeabeeeeaabeeeesbeeesataeeanneeas 613
Kun Yu ; Jianhua Du ; Hao Ma
A NOVEL DC/3AC-CONVERTER TOPOLOGY WITH REDUCED COMPONENT EFFORT .................ccuve. 619

Christian Axtmann ; Johannes Kolb ; Michael Braun
A NOVEL GRID VOLTAGE FEEDFORWARD CONTROL STRATEGY FOR GRID-

CONNECTED INVERTERS IN WEAK GRID ........cccooiiiiiiiiiiiii s 627
N/A
A NOVEL HYBRID DC CIRCUIT BREAKER FOR NODES IN MULTI-TERMINAL DC SYSTEM ................ 633

Tianyu Wei ; Zhanging Yu ; Rong Zeng ; Zhengyu Chen ; Xiangyu Zhang ; Weijie Wen ; Yulong Huang



A NOVEL ISOLATED-PORT VOLTAGE EQUALIZER FOR PHOTOVOLTAIC SYSTEMS

UNDER MISMATCH CONDITIONS ...ttt e e e n e e e s e s nneeanneennee s
Weiping Zhang ; Jie Li ; Peng Mao

A NOVEL MAGNETIC INTEGRATED DUAL BUCK INVERTER WITHOUT CIRCULATING

CURRENT ... bbb bbb e b b e e e R e e b e b e e e R e e b e e b b e b e b e e b e s b e e e s b e e b sbe e b et e e
Xianlin Lin ; Wu Wang ; Jiagiao Chen ; Qiongbin Lin ; Fenghuang Cai

A NOVEL MULTI-PORT SOLID STATE TRANSFORMER ENABLED ISOLATED HYBRID

MICROGRID ARCHITECTURE ......oooiiiiiiiiiii et e e bbb e bt e st st e e nesne e bt
Arun Chandrasekharan Nair ; B. G. Fernandes

A NOVEL MULTIPLE-FREQUENCY INVERTER TOPOLOGY FOR INDUCTIVELY COUPLED

POWER TRANSFER SYSTEM ...ttt ettt ettt b e sas e et e e et enne e e n e e be e et e e nareaneeenne s
Hua Cai ; Liming Shi

A NOVEL ZVS NON-ISOLATED BIDIRECTIONAL DC-DC CONVERTER FOR ENERGY

STORAGE SYSTEMS ..ot b b e b e b e e b s b e e b b e e b b e e b b e nb e
V. V. Subrahmanya Kumar Bhajana ; Pavel Drabek ; Pramod Kumar Aylapogu

A QUASI SINGLE-STAGE POWER FACTOR CORRECTION CONVERTER BASED ON A

THREE-LEVEL BOOST CONVERTER..........ooiii et
Zhiyuan Yu ; Meng Han ; Hongfei Wu ; Yan Xing

A REACTIVE POWER COMPENSATION METHOD FOR A SMART GRID CONNECTED

INVERTER USING A RESIDENTIAL PV LSYSTEM .....ooiiiiiiiiit e
Claudio Valenzuela ; Pablo Vela ; José Espinoza

A REDUCED SWITCHING PWM TECHNIQUE WITH COMMON-MODE VOLTAGE

ELIMINATION FOR SINGLE DC SOURCE FED FIVE-PHASE OPEN-END WINDING

INDUCTION MOTOR DRIVE ...ttt e bbb b e bt s b e bt e e n st enbeareea
Satish Belkhode ; Sachin Jain

A REPETITIVE AND LYAPUNOV FUNCTION-BASED CONTROL APPROACH FOR

IMPROVED STEADY STATE AND DYNAMIC PERFORMANCE OF MODULAR MULTILEVEL

CONVERTERS ... oottt ettt e s h e e R e e e b e e bt e 1R st e R e e e R et e bt e ea b e e b e e e s bt e nh e e e be e e b e e e b e e nnreanneenree s
Sandeep Kolluri ; Naga Brahmendra Yadav Gorla ; Rajesh Sapkota ; Sanjib Kumar Panda

A RESEARCH ON THE LARGE-POWER RECTIFIER REAL-TIME LOSS TESTING .........ccccccoiiiiiiiiiiniis
Zhihao Ning ; Can Wang ; Yuyao Luo ; Xiao Luo ; Keren Zhang ; Kun Zhang

A SIMPLE DC BUS VOLTAGE BALANCING CONTROL ALGORITHM UTILIZED IN VIENNA

RECGTIFIERS ...ttt ettt ettt e Rt e Rt oo Rt e R e e 1R s e e R e e e Re e e a R e ea e e R e e e E e e nm e e e ne e e me e e n e e nnreanneennne s
Lin Ma ; Kai Tian ; River Tinho Li ; Ken Kuenfaat Yuen

A SIMPLE SIC POWER MOSFET MODEL..........ccooiiiiiiiiiie ettt nne e
Duan Zhuolin ; Zhang Dong ; Fan Tao ; Wen Xuhui

A SINGLE-INPUT DUAL-OUTPUT RECTIFIER FOR PIEZOELECTRIC ENERGY

HARVESTIING ..ottt bbb bbb e b e e bt s b e b e b e e b sb b e e e e b e e b e s b e e b s b e e b sb e e b re e
Yuta Kizu ; Hirotaka Koizumi

A SINGLE-PHASE LOW FREQUENCY AC TRANSMISSION METHOD..........cccoiiiiiiiiiiieie e
Zhujian Ou ; Guangzhu Wang ; Zhe Chai ; Danging Liu ; Zhisong Huang

A THERMOELECTRIC ENERGY HARVESTING SYSTEM WITH BRIDGELESS

BOOST/BUCK-BOOST RECTIFIER ............oooiiiiiiiiiee et ne e nee s
Keita Taeda ; Norihiro Shiina ; Keisuke Kimura ; Hirotaka Koizumi

A UNIFIED TRIANGLE CARRIER BASED PWM STRATEGY FOR THREE-PHASE N-LEVEL

DIODE CLAMPED INVERTERS ..ot
Kai Li ; Chuan Xie ; Min Wei ; Zhenhua Dong ; Mengshu Li ; Josep M. Guerrero

A ZERO-CROSSING APPROXIMATION OF A DISTORTED SINUSOIDAL SIGNAL USING

ANALOG CIRCUIT ...ttt bbbt bbb e b o2 b b e h e e e b e e a bt e b e e hs e b e eh b e s b e e b e e b e e b e nbeebe e b e anb e b e nreen
Ferdi Perdana Kusumah ; Jorma Kyyré

A ZERO-VOLTAGE SWITCHING CONTROL STRATEGY FOR DUAL HALF-BRIDGE

CASCADED THREE-LEVEL DC/DC CONVERTER WITH BALANCED CAPACITOR

VIOLTAGES ...ttt bt ekt e et e e s bt e R e e R e e oAb e e 1R s e e R e e e R et e bt e 1a R e e b et e bt e nh et e b e e e b e e et e nnr e nneennee s
Dong Liu ; Yanbo Wang ; Zhe Chen ; Fujin Deng

ACTIVE INPUT VOLTAGE SHARING CONTROL SCHEME FOR INPUT SERIES OUTPUT

PARALLEL DC/DC CONVERTERS ...ttt bbb b ettt an e nre e
Lu Qu ; Donglai Zhang ; Bohan Zhang

ADAPTIVE IMPEDANCE MATCHING OPTIMAL CONTROL METHOD FOR CASCADED DC-

DC POWER SUPPLY SYSTEM ... .ottt re e e s e e m e e st e nme e s ne e nr e e e neennreanneeenne s
Gu Yu ; Zhang Donglai ; Hongyu Zhu



AN ACCURATE ACTIVE POWER SHARING STUDY IN VIRTUAL FLUX ANGLE DROOP

17 0 = 0. ) PP PT PP 756
Aimeng Wang ; Jia Zhang

AN ANALYTICAL ESSENTIAL SWITCHING LOSS ESTIMATION METHOD FOR MODULAR

MULTILEVEL CONVERTERS WITH NEAREST LEVEL MODULATION .........ccccciiiiiiiiiiiicies 762
Zhongxu Wang ; Huai Wang ; Yi Zhang ; Frede Blaabjerg

AN AUGMENTED HYSTERESIS-CONTROLLED BUCK CONVERTER WITH IMPROVED

TRANSIENT PERFORMANC CE........ccooitiiiiitiiiit ettt a bbb e b s bt b e b e e bt she et be e b st e nneernea 768
Qiang Zhang ; Wei Zhang ; Wei Yang

AN ENERGY INJECTION INVERTER FOR SWITCHED-MODE INDUCTIVE POWER

TRANSFER APPLICATION ...ttt ettt s et s et e e st e e s te e s st e e te e e see e s bt e aabe e teeesteesseeanteesseeeseesasaenneenrees 774
Jumeng Ma ; Lei Dong ; Yanan Wang ; Xiaozhong Liao
AN EXPERIMENTAL COMPARISON OF GAN, SIC AND SI SWITCHING POWER DEVICES ............cc...... 780

Patrick Palmer ; Xuegiang Zhang ; Edward Shelton ; Tiangi Zhang ; Jin Zhang

AN IMPROVED CBPWM METHOD TO BALANCE THE OUTPUT VOLTAGE OF EIGHT-

SWITCH THREE-PHASE INVERTER UNDER NEUTRAL-POINT POTENTIAL UNBALANCE

L0 20 0.2 16 1 L0 )\ PO PP PR TR 786
Ming Zhang ; Xiaohua Zhang ; Yuanbo Guo ; Ze Li ; Jinhui Xia

AN IMPROVED COOPERATIVE CONTROL METHOD OF DC MICROGRID BASED ON

NEAREST NEIGHBORS COMMUNICATION ..ottt st e nneesnneennee s 792
Yanhua Yang ; Muhammad Mansoor Khan ; Jianyang Yu

AN IMPROVED PARTIALLY INTERLEAVED TRANSFORMER STRUCTURE FOR HIGH-

VOLTAGE HIGH-FREQUENCY MULTIPLE-OUTPUT APPLICATIONS ......cccociiiiiiiiiiiiiie e 798
Bin Zhao ; Ziwei Ouyang ; Michael A. E. Anderson ; Maeve Duffy ; W. G. Hurley

AN INTERLEAVED PARALLEL BIDIRECTIONAL DC/DC CONVERTER TOPOLOGY WITH

THE FUNCTION OF FAULT TOLERANC E.........oooiiiiiiii ettt nne e 805
Peng Yang ; Tao Peng ; Hanbing Dan ; Hao Wang ; Jian Yang ; Hui Wang

AN INVESTIGATION ON HARMONICS COMPENSATION UNDER HIGHLY UNBALANCED

NON-LINEAR LOADS IN 3P4W DISTRIBUTION NETWORK FOR PV APPLICATION..........cccocoiviiiiiiniiiinns 810
Mahdi Jedari ; S. Hamid Fathi ; Sina Salehi Dobakhshari

AN OPTIMIZED ACTIVE POWER CONTROL METHOD OF TWO-STAGE GRID-CONNECTED

PHOTOVOLTAIC INVERTER UNDER UNBALANCED GRID FAULTS........cccoiiiiiiiiiiie e 817
Hao Xiong ; Xiong Du ; Pengju Sun ; Yongliang Ji

ANALYSIS AND CONTROL OF DAB BASED DC-AC MULTIPORT CONVERTER WITH

SMALL DC LINK CAPACITOR ...ttt ettt ettt s ae e s ta e s e e s te e s sae e saeesabeesteeasteessseanbeesteeeseesneeensaeanneenseeans 823
Jiang You ; Jiafu Xia ; Hongjie Jia
ANALYSIS AND IMPLEMENTATION OF POWER SUPPLY SYSTEM FOR XENON LAMP..........cc.c.occvennen. 829

Chan-Gi Cho ; Seung-Ho Song ; Su-Mi Park ; Hong-Je Ryoo ; Jung-Soo Bae ; Sung-Roc Jang

ANALYSIS AND MODELING OF INTEGRATED MAGNETICS FOR LLC RESONANT

CONVERTERS ... .ottt bttt bt bbb b e e bt e b e e b e R e e bt e b e e e e e R e e bt eh b e bt e b b e bt ehe e nb e e b e e bt abe e b e nbe e 834
Mingxiao Li ; Ziwei Ouyang ; Bin Zhao ; Michael A. E. Andersen

ANALYSIS AND OUTPUT VOLTAGE CONTROL OF A CASCADED SWITCHED-CAPACITOR

CONVERTER UNDER ZVS CONDITION..... .ottt ane e anne e e s e s nnessnneenneens 840
Mohammad Mousavi ; Younes Sangsefidi ; Ali Mehrizi-Sani

ANALYSIS AND VALIDATION OF THE OUTPUT CURRENT RIPPLE IN INTERLEAVED

BUCK CONVERTER ......oooiiiiiii bbb b e b e e bbb e r e sbe e nn e re e 846
Xiaobo Yang ; Sheng Zong ; Guoxing Fan

ANALYSIS OF MAGNETICALLY-COUPLED IMPEDANCE SOURCE THREE-PHASE FOUR-

SWITCH INVERTERS ...ttt bbb e et b e bt b e e bt s bt e b e b e e bt e b e e b b e e b nne s 852
Kerui Li ; Ahmed Abdelhakim ; Yongheng Yang ; Zian Qin ; Frede Blaabjerg

ANALYSIS OF BACK-TO-BACK MMC FOR MEDIUM VOLTAGE APPLICATIONS UNDER

FAULTED CONDITION ... .ottt r e e bt e 1 a b e et e e e et e s bt e sab e e b e e e s bt e nn e e eare e s be e e nbeennreeneennne s 858
Anurag Bose ; Jodo Martins ; Sanjay Chaudhary ; Remus Teodorescu

ANALYSIS OF SIC MOSFET DI/DT AND ITS TEMPERATURE DEPENDENCE .............ccoocoiiiiiiiiiiiis 864
Xinglin Liao ; Hui Li ; Yaogang Hu ; Zhangjian Huang ; Erbing Song ; Hongwei Xiao

ANALYSIS OF SMALL-SIGNAL IMPEDANCE OF STATCOMS IN D-Q FRAME ..........ccooooiiiiiiiiniiiieees 870

Chi Li ; Rolando Burgos ; Ye Tang ; Dushan Boroyevich
ANALYSIS OF THE NON-INVERTING BUCK-BOOST CONVERTER WITH FOUR-MODE

[0 201 3200 2 L7 1 D3 1 5 0.2 0 2 SRS 876
Neng Zhang ; Sam Batternally ; Kai Chin Lim ; Khay Wai See ; Fengling Han



ANALYSIS ON MULTIPLE FACTORS INFLUENCING THE LIFETIME OF IGBTS OF

ELECTRIC VEHICLES CONVERTERS ... ..ottt ettt ab e et e s e e s bt e e e annneas 882
Yalei Sang ; Xuemei Wang ; Xun Yuan ; Bo Zhang ; Haiping Wu ; Jiajian Li

ANALYZING FAST CHARGER IN THE SMART GRID FROM POWER QUALITY'S

PROSPECTIING .....oooiiiiiiiiiiit ettt ettt ettt e skttt e s b bt e bt e ek et ekt e1h bt ekt e e hb e e bt e ea b e e b e e e st e e nh b e e nbe e s beeenbeennreanbeenree s 888
Bita Arabsalmanabadi ; Alireza Javadi ; Kamal Al-Haddad

APPLICATION OF SILICON CARBIDE (SIC) POWER DEVICES: OPPORTUNITIES,

CHALLENGES AND POTENTIAL SOLUTIONS ... ..ottt ettt s tae e e e ave e s sate e e e tr e e e sabae e s s tbeaeanneeas 893
Xibo Yuan
APPLYING MODULE-LINK METHOD TO MULTIPLE POWER SUPPLIES PARALLELED......................... 901

K. I. Hwu ; Jenn-Jong Shieh

AUTOMATED SEQUENCE IMPEDANCE MODELING OF THREE-PHASE CONVERTERS

BASED ON COMPUTER ALGEBRA .........cooiiiiiiiiii bbb 904
Talha Anwar ; Ignacio Vieto ; Jian Sun

AVOIDANCE OF LIMIT CYCLES IN DIGITALLY CONTROLLED BUCK CONVERTERS BY

OPTIMIZING PI PARAMETERS ...ttt bbbt e bbb e r e nneare e 910
Yang Gao ; Lei Li ; Jing Bu ; Kunshan Gong ; Xiao Yan ; Zhaojun Tao

BIDIRECTIONAL INDUCTORLESS DC-DC CONVERTER FOR IMPROVED HOME

APPLIANCE OPERATION ... .ottt ettt e bt e s st et e e s et e b e sab e e b e e e s bt e sbeeeabe e s b e e e beesareenneennne s 916
H. Sarnago ; O. Lucia ; P. Guillén ; J. M. Burdio

BLOCKCHAIN TECHNOLOGY IN THE INTERNET PLUS: THE COLLABORATIVE

DEVELOPMENT OF POWER ELECTRONIC DEVICES .........cccoiiiiiiiiiiiiii e 922
Yinxin Yan ; Bin Duan ; Ying Zhong ; Xiangshuai Qu

BREAKING PERFORMANCE LIMIT OF ASYNCHRONOUS CONTROL FOR NON-

INVERTING BUCK BOOST CONVERTER .........oooiiiiiiii sttt saae et et a et e anae e e e snseenneeasanenneen 928
Jianjun Ma ; Miao Zhu ; Guoging He ; Xu Cai
CAPACITOR MONITORING FOR MODULAR MULTILEVEL CONVERTERS ........c..ccoiiiiiiveee e 934

Fujin Deng ; Dong Liu ; Yanbo Wang ; Zhe Chen ; Ming Cheng ; Qingsong Wang

CARRIER BASED MODULATION TECHNIQUE FOR SPACE VECTOR PWM OF

DODECAGONAL VOLTAGE SV STRUCTURES ..ottt 940
R. Sudharshan Kaarthik ; J. Mathew ; K. Gopakumar

CASCADED SYMMETRIC FLYING CAPACITOR MULTILEVEL INVERTER FOR STATCOM

APPLICAITON ...ttt r et R et et e e Rt e R e e e R e e R e e 1a et e R e e e s et e Re e e a e e R et e n e e nm e e e e e nr e e e n e e nnneenrs 946
Muhammad Humayun ; Muhammad Mansoor Khan ; Zhang Weidong ; Jiang Huawei ; Mahmood Ul Hassan

COMBINED POWER DECOUPLING STRATEGY FOR INVERTERS IN LOW-VOLTAGE

IMICROGRIDS ...ttt h e et e skt st e e sk et e R e e e R e e oAbt e 1R st e R e e e R et e bt e sa R e e R et e st e e nn s e eabe e e be e e b e e nnreanneenree s 952
Sara Yahia Altahir ; Xiangwu Yan ; Hashim Hasabelrasul

COMPACT THREE-PHASE AC INDUCTOR NETWORK FOR PFC CONVERTER USING

MAGNETIC COUPLED TECHNIQUE .......c.cooiiiiiiiiiiiii e 958
Takuya Ozaki ; Hiroki Nakaido ; Kazuhiro Umetani ; Eiji Hiraki ; Tatsuya Ikenari ; Shingo Kawano

COMPARATIVE EVALUATION OF WBG AND SI POWER DEVICES FOR THE FLYBACK

CONVERTER. ...tttk et e Rt R e e e et e R e e e Rt e R e e a R e e R e e e R e e nm et e R e e e r e e e n e e nnreaneennee s 964
Yitao Liu ; Zhendong Song ; Huaizhi Wang ; Guibin Wang ; Jianchun Peng ; Shan Yin

CONTROL AND EXPERIMENT OF MODULAR MULTILEVEL CONVERTER WITH TUNED

FILTERS FOR WIDE FREQUENCY RANGE OPERATION........coiiiiiiiiiteiie et 976
Jun Min ; Qianming Xu ; An Luo ; Fujun Ma ; Zhixing He ; Yufei Yue ; Leming Zhou ; Yu Liang

CONTROL OF BIFURCATION IN THE BUCK CONVERTER USING NOVEL RESONANT

PARAMETRIC PERTURBATION ... ..ottt b st b et e bt b e bt b et be e n e ennenree 982
Rui Zhang ; Min Hu ; Yihui Zhang ; Wei Ma ; Junhui Zhao

CONTROL RANGE ANALYSIS METHOD OF CAPACITOR VOLTAGE BALANCING

CONTROL BASED ON VIRTUAL LOSS DIFFERENCE RESISTANCE MODEL.............cccoooiiiiiiceee 987
Bo Yang ; Hanging Zhao ; Jingang Li ; Guang Zeng ; Jianping Zhao

CONTROL STRATEGY ENSURING MULTI-MODE SEAMLESS TRANSITION FOR A SINGLE-

PHASE LCL INVERTER.........coiiiitiii i b bbbt r e sie e b 995
Xinyi Shu ; Fei Wang ; Lintao Ren ; Xiayun Feng ; Guoging Xu

CONTROL STRATEGY TO MAXIMIZE THE POWER CAPABILITY OF PV-BASED

INDUSTRIAL MICROGRIDS DURING VOLTAGE SAGS.......ooiiiiiit et 1001
Miguel Andrés Garnica Ldpez ; Luis Garcia De Vicufia ; Jaume Miret ; Pau Marti ; Manel Velasco

CURRENT OUTPUT CONTROL STRATEGY BASED ON CURRENT REFERENCE FEED-

FORWARD FOR H-BRIDGE CASCADED INVERTER ..........ocoiiiiiiiiiii e 1007
Wu Nan ; Li Shangsheng



CURRENT-STRESS-OPTIMIZED STRATEGY OF DUAL ACTIVE BRIDGE DC-DC

CONVERTER WITH DEAD-TIME EFFECT IN SINGLE-PHASE-SHIFT CONTROL ..........c.cccoceviviiieiiiieeens 1013
Chaochao Song ; Alian Chen ; Jie Chen ; Chunshui Du ; Chenghui Zhang
D-S DIGITAL CONTROL FOR A THREE-LEVEL T-TYPE GRID-CONNECTED INVERTER........................ 1019

Xiangdong Sun ; Majing Yu ; Qi Zhang ; Biying Ren

DC BUS CURRENT OPTIMIZATION CONTROL STRATEGY IN DFIG WIND POWER

SYSTEMS WITH CURRENT SOURCE CONVERTER ............cccooiiiiiiiiiii e 1025
Peiyuan Li ; Jianwen Zhang ; Jiacheng Wang ; Xu Cai

DC BUS VOLTAGE STABILITY IMPROVEMENT FOR CASCADED POWER CONVERTERS

BY COMBING VIRTUAL RESISTOR BASED DBVC WITH ACTIVE DAMPING CONTROL .............cccovee 1031
J.You;Z. P.Fan;Y.Hu; M.J. Deng

DC-LINK CAPACITOR VOLTAGE BALANCING IN FIVE-LEVEL NEUTRAL POINT

CLAMPED INVERTERS USING SPACE VECTOR MODULATION...........cooiiiiiiie et 1037
Yue Guan ; Lei Li
DESIGN AND CONTROL OF LOW OUTPUT VOLTAGE BUCK RECTIFIER..............ccocccoiiiiiiiiiiiec e, 1049

Junjie Ge ; Dawei Yao ; Tinho Li
DESIGN METHODOLOGY OF LLC CONVERTERS BASED ON MODE ANALYSIS FOR

BATTERY CHARGING APPLICATIONS ...ttt sttt et e ekt e e s bt e e e sab e e e e bbeeesnbeeeaanteaeannns 1053
Xiao Yan ; Lei Li ; Yang Gao ; Zhaojun Tao

DESIGN OF ACTIVE LOW PASS FILTERS TO REDUCE HARMONIC CURRENT EMISSION ..........cccoeou. 1059
Dario De Santis ; Min Chen

DESIGN OF HIGH-PRECISION POWER SUPPLY DIGITAL CONTROL SYSTEM...........cccccviiiniiiieniicnieene 1066

Peng Ju ; Ge Gao ; Linsen Wang

DESIGN OF T-TYPE THREE-LEVEL ENERGY STORAGE INVERTER AND GRID-

CONNECTED CONTROL STRATEGY ...ttt nme s esneennneeneennne e 1072
Dan Zhang ; Liang Zhang ; Jianguo Jiang ; Junjie Li ; Baonan Wang ; Zhongzheng Zhou

DESIGN, CHARACTERISTICS AND APPLICATION OF PLUGGABLE LOW-INDUCTANCE

SWITCHING POWER CELL OF PARALLELED GAN HEMTS ..ottt 1077
Bingyao Sun ; Rolando Burgos ; Nidhi Haryani ; Sandeep Bala ; Jing Xu

DETAILED DISCRETE-TIME IMPLEMENTATION OF A BATTERY-SUPPORTED

SYNCHRONVERTER FOR WEAK GRIDS ..ottt 1083
Javier Roldan-Pérez ; Milan Prodanovic ; Alberto Rodriguez-Cabero

DETERMINATION OF THE POWER LOSSES DUE TO THE NONLINEAR COSS

CAPACITANCE OF SJ MOSFETS SUBMITTED TO VOLTAGE TRANSIENTS IN ZVS

APPLICATIONS ottt ettt h et ekt e et e s a e e bt e e R et e bt e aa Rt e R e e e st e e as s e e a R e e e b et e b e e an b e e a b e e enteennneanneenreennneenn 1089
Angelo Chiarenza ; Angelo Raciti ; Rosario Scollo ; Alfio Scuto

DIGITAL CURRENT CONTROLLER WITH FIXED SWITCHING FREQUENCY BASED ON

CONTROLLED-TYPE SOFT-SWITCHING INVERTER............ccccciiiiiiiii e 1095
Jiali Wang ; Dehua Zhang ; Zhengyu Lv

DIRECT HARMONIC VOLTAGE CONTROL STRATEGY FOR SHUNT ACTIVE POWER

FILTER ...t e e bt E e e oa b e e R e e e s st e s h b e e R e e e R e e e s R e e se e e b e s e s et e nn e e ann e r e e nnr e an 1101
Hafiz Mudassir Munir ; Jianxiao Zou ; Chuan Xie ; Kai Li ; Xin Zhao ; Josep M. Guerrero

DOUBLE CLOSED-LOOP CONTROL STRATEGY OF LCL THREE-PHASE GRID-

CONNECTED INVERTER ..........coooiii ittt et e st e st e e st e et e e sa b e e nte e et eeesseesnbe e teeeseeesneeanteeaneeesseenns 1107
Yitao Liu ; Dianheng Jin ; Huaizhi Wang ; Guibin Wang ; Jianchun Peng ; Shan Yin
DUAL OUTPUT PFC RECTIFIER WITH SIMULTANEOUS BOOST AND BUCK OUTPUT............ccccecvvnninn 1113

Anwesha Mukhopadhyay ; Santanu Mishra

EE SHAPE LOW LOSS THREE-PHASE AC FILTER INDUCTOR DESIGN FOR THREE-PHASE

PWM INVERTER ... ...ttt a bt e st et e e e hb bt e e s a b et e s ket e e e bbbt e e aab et e aabbeeeasbb e e e snbeeeantneeanns 1119
Hiroaki Matsumori ; Toshihisa Shimizu

EVALUATION OF TRAPEZIUM CURRENT MODE IN COMPARISON TO THE

DISCONTINUOUS CURRENT MODE FOR SINGLE PHASE GRID-TIED INVERTER ..............cccoiiiiiiniene 1125
Jiantao Zhang ; Rene A. Barrera-Cardenas ; Takanori Isobe ; Tadano Hiroshi

EXTREME HIGH POWER DENSITY T-MODULAR-MULTILEVEL-CONVERTER FOR

MEDIUM VOLTAGE MOTOR DRIVE.......cooiiiiiiiiiii ettt sttt ettt b e sineeneennne e 1133
Qin Lei ; Yifu Liu ; Yunpeng Si

FAST FINITE CONTROL SET MODEL PREDICTIVE CONTROL FOR THREE-PHASE FIVE-

LEVEL NESTED NEUTRAL POINT PILOTED CONVERTER ...........cccooiiiiiiieee e 1140
Junjie Li ; Zhang Dan ; Jianguo Jiang
FAULT CALCULATIONS IN AC-DC HYBRID SYSTEMS ..ottt 1146

Shahram Negari ; David Xu



FORMAL VALIDATION OF SUPERVISORY ENERGY MANAGEMENT SYSTEMS FOR

MICROGRIDS ...ttt oottt e oottt e ok et e e e ate e e e ek bt e e o be e e e R be e e e oAb e e e oa ke e e e asbe e e e aabeeeebeeeeasbaeesanbeeeanteaeannns 1154
Gayathri Sugumar ; Rajasekar Selvamuthukumaran ; Tomislav Dragicevic ; Ulrik Nyman ; Kim G. Larsen ; Frede
Blaabjerg
FPGA BASED NOVEL VOLTAGE BALANCING TECHNIQUE FOR SERIES INPUT BOOST
PRE-REGULATOR ..ottt ettt sttt sa e et e bt e e be e am b e e ke e st e e as e emb e e e b ee e beean b e e beeenteenneeanbeenbeennsaenn 1160

Anwesha Mukhopadhyay ; Santanu Mishra

FROM “VOLTAGE BALANCER” TO “INTERLINKING CONVERTER” —A SHIFT OF

OPERATION CONCEPT FOR DISTRIBUTED BIPOLAR DC SYSTEM ........cooooiiiiiiieieieee e 1166
Jianjun Ma ; Miao Zhu ; Qiong Li ; Xu Cai

FULL CURRENT HARMONIC DETECTION METHOD BASED ON SINUSOIDAL AMPLITUDE

INTEGRATOR ...ttt b bbb e b e e b e e b e e e b e e b s b e e b b e bbb s e e neene s 1172
Yan Zhaoyang ; Li Da ; Zhang Qingshan ; Liang Chenyang ; Yang Lijun ; Li Jianxia

FULL-DIFFERENTIAL PARALLELED HIGH SLEW RATE LINEAR CURRENT SINK AND

APPLICATIONS .ottt e e et e R et e Rt e R e e aa s e e R e e e s et e A Re e en R e e R e e e e e e nR e e et e e e s eeenneenmneanneenreennneenne 1180
Mingyu Liu ; Donglai Zhang ; Xiaoning Shen

GPU-ACCELERATED PARTICLE SWARM OPTIMIZATION FOR SELECTIVE HARMONIC

ELIMINATION IN MULTILEVEL CONVERTERS WITH UNEQUAL DC LEVELS ... 1186
Kehu Yang ; Haotian Li ; Yao Huang ; Qi Zhang ; Guopeng Zhao

GRID-CONNECTION OF ACTIVE-FORCED-COMMUTATED BRIDGE: POWER QUALITY

AND DC FAULT PROTECTION. ....cootiiiiitiiiiitiiie ittt h et e e b e bt bbb e bt e e b e e b b 1192
Peng Li ; Stephen J. Finney ; Derrick Holliday

HARDWARE CO-SIMULATION OF HIGH GAIN OBSERVER FOR SENSOR-LESS CONTROL

OF DC/DC BOOST CONVERTER ..ottt n e nme e ne e nneeennee e 1198
Hammad Sami Khan ; Attaullah Y. Memon

HARMONIC AND SWITCHING LOSS ANALYSIS OF TWO-LEVEL SPACE VECTOR BASED

PULSE WIDTH MODULATION SCHEMES ....... ..ottt ennne e 1204
M. R. Pooja Krishna ; Ravi Teja Arumalla ; Sheron Figarado ; Krishnan Chemmangat

HARMONIC DISTORTION PERFORMANCE OF MULTI THREE-PHASE SCR-FED DRIVE

SYSTEMS WITH CONTROLLED DC-LINK CURRENT UNDER UNBALANCED GRID ..........cccccceeviiinninnne 1210
Hamid Soltani ; Pooya Davari ; Frede Blaabjerg ; Firuz Zare
HIGH POWER IGCT COMPACT MODEL WITH IMPACT IONIZATION EFFECT............ccoooiiiiiiciiiee 1215

Gang Lyu ; Wenpeng Zhou ; Jiapeng Liu ; Rong Zeng

HIGH VOLTAGE PHOTOVOLTAIC SYSTEM IMPLEMENTING SI/SIC-BASED ACTIVE

NEUTRAL-POINT-CLAMPED CONVERTER ........cooiiiiiiii st 1220
Thiago B. Soeiro ; Ki-Bum Park ; Francisco Canales

HYBRID MODULATION METHOD FOR LOW-SWITCHING FREQUENCY OPERATION OF

MODULAR MULTILEVEL CONVERTER .........cccoiiiiiiiiiiiii et 1226
Debdeep Samajdar ; Saurav Dey ; Tanmoy Bhattacharya

HYBRID PWM ON THE BASIS OF SVPWM AND SHEPWM FOR VSI AS PART OF 3L-BTB-

NPC CONVERTER ...ttt ittt ettt e sttt te e sa e e e e e s e e s teeante e see e s teeasteemteeeseeeseesnteenteeenteeaneeanseenrenenseenn 1232
Andrey A. Radionov ; Vadim R. Gasiyarov ; Alexander S. Maklakov
IMPEDANCE-MODEL-BASED STABILITY ANALYSIS OF DC MICROGRID ...........cccoooviiiiiie e 1237

Gang Lin ; Ziya Wang ; Guilin Huang ; Yong Li ; Chang Li ; Yuyao Luo

INDUSTRIAL POWER DISTRIBUTION SYSTEM HARMONIC RESONANCE PROBLEM AND

SOLUTION WITH SHUNT ACTIVE POWER FILTER ........ccccooiiiiiiiiiiii e 1243
Cong Liu ; Yuging He ; Ke Dai ; Yong Kang

INFLUENCE OF THE OVERLAP TIME ON THE AC GRID CURRENT OF CSR AND ITS

RESTRAINING METHOD ...ttt s e e e r e e e m e s e e r e e enn e e snneane e snneennee e 1249
Haihong Qin ; Qing Liu ; Xin Zhang ; Dafeng Fu ; Chaohui Zhao

INTERACTION RESONANCE MECHANISM OF THE PARALLEL-INVERTER SYSTEM

CONTAINING MULTIPLE TYPES OF INVERTERS ..........coooiiiiiiiiii s 1255
Chen Zheng ; Lin Zhou ; Bin Li ; Jinhong Liu ; Gaofeng Hao

INVESTIGATION OF ACTIVE DAMPING METHODS FOR MODEL-BASED-CURRENT-

CONTROL SCHEME OF SINGLE-PHASE GRID-TIED VSI WITH LCL FILTER .............cccccooiniiiiiniiieee 1261
Hasan Komurcugil ; Osman Kukrer

JUNCTION TEMPERATURE ESTIMATION MODEL OF INSULATED GATE BIPOLAR

TRANSISTOR POWER MODULE IN THREE-PHASE INVERTER ...........cccoiiiiiiie e 1267
Xin Xin ; Chengning Zhang

LIFETIME PREDICTION OF LED LIGHTING SYSTEMS CONSIDERING THERMAL

COUPLING BETWEEN LED SOURCES AND DRIVERS.........ocoiiiiiiiiii s 1273
Azzam Omer Alfarog ; Xiaohui Qu ; Huai Wang ; Frede Blaabjerg ; Zhen Li



LLC CONVERTER WITH RECONFIGURABLE VOLTAGE MULTIPLIER RECTIFIER FOR

HIGH VOLTAGE AND WIDE OUTPUT RANGE APPLICATIONS .....oooiiiiieie e see e se e e 1279
Ming Shang ; Haoyu Wang
MODEL AND CONTROL OF THE ISOLATED MULTI-MODULAR CONVERTER.............cccoccevviiiieiieninens 1286

Cristian Verdugo ; Jose Ignacio Candela ; Frede Blaabjerg ; Pedro Rodriguez

MODELING AND CONTROL OF LCL-FILTERED GRID-TIED INVERTERS WITH WIDE

INDUCTANCE VARIATION ...ttt ettt bbbt bt s bt et b e e b s bt e ek e e e nb e e e ane s s 1293
Chuan Xie ; Kai Li ; Gang Zhang ; Jianxiao Zou ; Josep M. Guerrero

MODELLING OF HIGH FREQUENCY EFFECTS OF LAMINATED IRON-CORE POWER

INDUCTORS AND REDUCTION OF PARASITIC CAPACITANCE ........cooooiiiiiieeeeeeee e 1299
Shushu Zhu ; Xibo Yuan ; Phil Mellor

MODULARITY IN POWER ELECTRONICS: CONCEPTUALIZATION, CLASSIFICATION AND

OUTLIOOK ... bbb e b b e a b e e b e b0 b e e s b A b e e e b e e b s b e e b b e b b e nb e n e neabe s 1307
Pavel Purgat ; Jelena Gerber-Popovic ; Pavol Bauer

MODULATED MODEL PREDICTIVE CURRENT CONTROL OF AN INDIRECT MATRIX

CONVERTER WITH ACTIVE DAMPING .........coiiiiiiitiii ittt nn e nne s 1313
Zhengfei Di ; M. Rivera ; Hanbing Dan ; Luca Tarisciotti ; Kehan Zhang ; Demin Xu ; Patrick Wheeler

MULTI-OBJECTIVE OPTIMIZATION OF GATE DRIVER CIRCUIT FOR GAN HEMT IN

ELECTRIC VEHICLES ... .ottt ettt sttt h e st e ke e et e ns e e b e e e b et e b e e sa b e et e e enbeennneenneeareeeneenns 1319
Milad Moradpour ; Andrea Lai ; Alessandro Serpi ; Gianluca Gatto

MULTI-RATE REAL-TIME SIMULATION OF MODULAR MULTILEVEL CONVERTER FOR

HVDC GRIDS APPLICATION .....ooiiiiiiiiitiii bbb bbbt sb e an e 1325
Xuebing Zhai ; Chang Lin ; Luc-Andre Gregoire ; Weihua Wang ; Wei Li ; Fei Zhang ; Geza Joos

NINE LEVEL T-TYPE NEUTRAL POINT CLAMPED VOLTAGE SOURCE INVERTER FOR

INDUCTION MOTOR DRIVE. ...t e e nn e s e e s e s e sn e e nmr e s ne e nnne e nree e 1331
Teenu Techela Davis ; Anubrata Dey

NONLINEAR CONTROL METHODS FOR SINGLE-ENDED PRIMARY-INDUCTOR POWER

CONVERTERS ...ttt h e e bt e e h et h e e ea st e b e e e s bt e ah e oA R e e e b et e b e e sa b e e n b e e e st e e nnneanreenbeennneenne 1337
Samet Biricik ; Tuan Ngo ; Hasan Komurcugil ; Malabika Basu

NOVEL SWITCHING CONTROL TECHNIQUE FOR BRIDGELESS PFC TO REDUCE BOTH

SWITCHING AND CONDUCTION LOSSES ...ttt nne e 1341
Yen-Shin Lai ; Jhen-Yu Wang

ONLINE GRID INDUCTANCE ESTIMATION FOR ELECTRIC TRACTION PWM RECTIFIER

BASED ON DUAL-FREQUENCY HARMONIC CURRENT INJECTION .......cccooiiiiiiieiie e esee e s e see e 1347
Jinhui Xia ; Yuanbo Guo ; Xiaohua Zhang

OPTIMAL DESIGN OF PARALLEL TYPE LDC FOR HIGH EFFICIENCY .......cccccooviiiiiiiieie e see e 1358
Tae-Ho Eom ; Min-Ho Shin ; Jun-Mo Kim ; Jeong Lee ; Sung-Hoon Kim ; Chung-Yuen Won

OPTIMAL HYBRID MODULATION OF THE SLANPC CONVERTER..............ccooiiiiiiini e 1363

loannis P. Tsoumas ; Mario Schweizer ; Mehanathan Pathmanathan

OPTIMIZATION DESIGN OF HIGH-FREQUENCY ELECTRONIC BALLAST FOR UV-LAMPS

APPLIED IN SEWAGE TREATMENT ......oooiiiiiiiiiiiit ittt ss et s raeanbaessee e teesneeenbeesneeesaeesnseanne 1369
Koujie Dong ; Hua Yang ; Xinyao Zhang ; Xiangjun Zhang ; Yijie Wang ; Dianguo Xu

OPTIMIZATION OF LCL FILTER WITH INTERCELL TRANSFORMER FOR INTERLEAVED

VOLTAGE SOURCE CONVERTER ........oooiiiiiiiiiiii ittt nib e s st e e s kb e e e sbaesasbbeasasbeessnbeeesntseaaannns 1375
Ki-Bum Park ; Frederick Kieferndorf ; Uwe Drofenik ; Sami Pettersson ; Francisco Canales

OPTIMIZED MODULATION FOR CURRENT-FED DUAL ACTIVE BRIDGE TO ACHIEVE

HIGH EFFICIENCY IN WIDE LOAD RANGE..........cooiiiiii ittt sttt e 1381
Yue Zhang ; Zheng Wang ; Pengcheng Liu

PARALLEL OPERATION OF DISTRIBUTED VOLTAGE BALANCERS FOR BIPOLAR DC

SYSTEM WITH IMPROVED RELIABILITY AND EFFICIENCY .....coooiiiiiiiiiiiie et 1387
Jianjun Ma ; Yan Li ; Miao Zhu ; Xu Cai

PERFORMANCE COMPARISON OF 3-PHASE DC/AC CONVERTERS USING SIC MOSFETS

[0 2] (O 3 3 1 1 SO PPPPPPUPRIN 1393
lan Laird ; Bosen Jin ; Neville McNeill ; Xibo Yuan

PERFORMANCE EVALUATION AND ANALYSIS OF A COMBINED QUASI-TWO-STAGE

BRIDGELESS PFC CONVERTER .........ooti ittt sttt ae et e st e et e enteesseeanbeesraeenree e 1399
Yanfeng Zhang ; Yihang Jia ; Meng Han ; Hongfei Wu

PERTURBATION INFLUENCES OF PARAMETERS ON DYNAMIC PERFORMANCE OF A

VIRTUAL SYNCHRONOUS GENERATOR ...ttt ettt ittt et e e ba e e sanee e 1405
Lijun Zhang ; Fei Wang ; Hui Guo ; Xiayun Feng ; Yan Du ; Jianhui Su



PHYSICAL ANALYSIS AND MODELING OF THE NONLINEAR MILLER CAPACITANCE FOR

] O\ 01 2 8 O SS 1411
Liang Wu ; Long Xiao ; Jun Zhao ; Guozhu Chen

PIEZOELECTRIC ENERGY HARVESTING CIRCUIT USING FULL-WAVE VOLTAGE

DOUBLING RECTIFIER TYPE SERIES-SYNCHRONIZED SWITCH HARVESTING ON

0000 1 0L O 6 ) 2 SO P PP P P PPPPRUPRRINE 1417
Yoshki Ochi ; Hirotaka Koizumi
POSICAST-BASED CONTROL FOR AN INDUCTIVE POWER TRANSFER SYSTEM............coocoiviiieiiineens 1423

Tian-Hua Liu ; Feng-Ming Zhuang

POTENTIAL OF SUPERCAPACITORS IN NOVEL POWER CONVERTERS AS SEMI-IDEAL

LOSSLESS VOLTAGE DROPPERS ...ttt sttt e sb e et e e nne e s s e e sneeeneennneenne 1429
Thilanga Ariyarathna ; Dilini Jayananda ; Nihal Kularatna ; D. Alistair Steyn-Ross

POWER FACTOR CONSISTENCY CONTROL FOR DECENTRALIZED POWER SHARING IN

ISLANDED AC MICROGRIDS WITH CASCADED INVERTERS ..........cccocoiiiiiiiiiiii e 1435
Lang Li ; Yao Sun ; Yao Liu ; Hua Han ; Huawen Ye ; Mei Su ; Guangze Shi

POWER FLOW CONTROL OF TRIPLE ACTIVE BRIDGE CONVERTER EQUIPPED WITH

AC/DC CONVERTER FOR CONSTRUCTING AUTONOMOUS HYBRID AC/DC MICROGRID

I 4 1 1 0T S 1441
Keigo Katagiri ; Shota Nakagawa ; Kento Kurosawa ; Junichi Arai ; Yuichi Kado ; Keiji Wada
POWER FLOW CONTROLLERS IN DC SYSTEMS ...ttt e et save et e a e naaesnaeesraesnnaenns 1447

Zheng Fan ; Guangfu Ning ; Wu Chen
PROPORTIONAL-RESONANT CURRENT CONTROLLER WITH ORTHOGONAL

DECOUPLING ON THE AB-REFERENCE FRAME . ........cccccooiiiiiiiiii e s 1453
Andres Tarraso ; Jose Ignacio Candela ; Joan Rocabert ; Pedro Rodriguez

RELIABILITY MODELING AND ANALYSIS OF SIC MOSFET POWER MODULES ............ccccoiiiiiiiines 1459
Zhijie Qiu ; Jin Zhang ; Pugi Ning ; Xuhui Wen

REPETITIVE CONTROL STRATEGY OF SIC MOSFET TO REDUCE EMI GENERATION ..........cccccovvnine 1464

Yuchen Wang ; Qishuang Ma ; Tongkai Cui

RESEARCH ON A DUAL ACTIVE BRIDGE BASED POWER ELECTRONICS TRANSFORMER

USING NANOCRYSTALLINE AND SILICON CARBIDE ...........cccoooiiiiiiiii s 1470
Bin Cui ; Xinyang Li ; Pengfei Yao ; Xiaohua Jiang ; Siqi Li ; Tao Wang ; Le Zhang

RESEARCH ON A LOW COST CHARGING SCHEME FOR WIND-SOLAR-DIESEL HYBRID

ENERGY GENERATIONS ...ttt s e e e n e m et e m e e s e e b e e e nn e e nmn e e ne e anneennee e 1476
Wei Liu ; Furong Liu ; Sheng Hu ; Qihong Chen ; Shu Liu

RESEARCH ON IMPROVED ONE-STEP COMMUTATION FOR MATRIX BIDIRECTIONAL

CONVERTER. ...ttt ettt s h et eE e e bt e ea bt e R e e e st e e nh e e R e e e b e e e b e e sa b e e b e e e st e e nnneanreenreennneenn 1481
Liu Zhao ; Tan Di ; Sun Xincheng ; Huang Yanyan

RESEARCH ON THE OPTIMIZATION OF HIGH-FREQUENCY ELECTRONIC BALLAST

BASED ON THE RESISTANCE MODEL OF THE UV-LAMP..........cccccoiiiiiiiiiiiiiiiii e 1487
Koujie Dong ; Hua Yang ; Xinyao Zhang ; Xiangjun Zhang ; Yijie Wang ; Dianguo Xu

REVIEW OF POWER DECOUPLING METHODS FOR MICROINVERTERS WITHOUT USING

ELECTROLYTIC CAPACITORS ...ttt e n e s e s e e ne e smn e e ne e sne e e nnee e 1493
Yonggao Zhang ; Jian Xiong ; Zenggiang Wang ; Shuai Wang ; Lingtao Kong

REVISED TOPOLOGY AND CONTROL STRATEGY OF THREE-PHASE CASCADED

BRIDGELESS RECTIFIER...........ooiiiiiiiii ettt ettt b et b e sa b e e be e et e e nnreaneesnneennee e 1499
Cong Wang ; Yuan Zhuang ; Jiayi Kong ; Changgeng Tian ; Hong Cheng

RIPPLE CURRENT SUPPRESSION METHODS FOR STAR-CONFIGURED MODULAR

MULTILEVEL CONVERTERS........cooiiitiiiii ettt bbb bbb nb e b s 1505
Zhongxi Li ; Ricardo Lizana ; Angel V. Peterchev ; Stefan M. Goetz

ROBUST CONTROLLER DESIGN FOR THREE-PHASE MEDIUM FREQUENCY POWER

0 g 0 PSP P TP 1511
Yinfeng Zhang ; Xiaojian Xu

SELECTIVE HARMONICS REDUCTION FOR 3(N+1) SWITCH INVERTER USING OPTIMAL

LEVELING AND SORTING PWM TECHNIQUE .........ccccoiiiiiiiiiiiii e s 1519
Saher Albatran ; Issam A. Smadi ; Mohammad A. Alsyouf

SEPARATION TEST METHOD FOR INVESTIGATION OF CURRENT DENSITY EFFECTS ON

BOND WIRES OF SIC POWER MOSFET MODULES.........ccooiiiiiiiii et 1525
Haoze Luo ; Francesco lannuzzo ; Frede Blaabjerg ; Wuhua Li ; Xiangning He

SINGLE PHASE ACDC CONVERTER PERFORMANCE IMPROVEMENT WITH AC POWER

RIPPLE COMPENSATION CONTROLLER..........cocoiiiiiiiiit ettt ennne e 1531
Yoshihiro Konishi ; Yeh-Hsiang Ho ; Zong-Zhen Yang ; Meng-Yi Lin



SINGLE-PHASE TRANSFORMER-LESS BUCK-BOOST INVERTER WITH ZERO LEAKAGE

CURRENT FOR PV SYSTEMS ...ttt e e r et e nme e s e et e e enn e e nmn e s neesnneennee e
Ali Mostaan ; Ahmed Abdelhakim ; Mohsen Soltani ; Frede Blaabjerg

SMALL SIGNAL ANALYSIS OF PHOTOVOLTAIC-ENERGY STORAGE INTEGRATED

VIRTUAL SYNCHRONOUS GENERATOR ......oooiiiiiiiii e
Ruixue Zhang ; Hui Zhang ; Wei Feng ; Kai Sun

SOFT SWITCHING TECHNIQUE FOR THE DOUBLE BUCK-BOOST CONVERTER USED IN

LIGHTING APPLICATIONS. ...ttt bbbt e bbbtk s bt e ke e e n bt e e b e e nb e e e abe s s
Pablo Guzman ; Nimrod Vazquez ; René Osorio ; Hector Huerta

SOFT-SWITCHING TECHNIQUE APPLICABLE TO CAPACITIVE LOAD FOR RESONANT

INVERTER OF PLASMA GENERATOR ..ottt sne st esne e neennne e
Koji Itakura ; Hiroaki Kakemizu ; Hiroki Nakaido ; Kazuhiro Umetani ; Eiji Hiraki ; Tatsuya Ikenari ; Shingo
Kawano

SPACE VECTOR MODULATION FOR FIVE-LEVEL CURRENT SOURCE CONVERTER WITH

OPTIMAL VECTOR SEQUENCE AND DC CURRENT BALANCING CONTROL...........ccccoiiiiiniiieciicnee
Hang Gao ; Dewei David Xu ; Bin Wu ; Navid R. Zargari

STABILITY ANALYSIS FOR WEAK MESHED NETWORKS WITH POWER ELECTRONICS-

BASED DISTRIBUTED GENERATION. .......cooiiiiiiiiiiiii ettt sne e esneesnneeneennneenne
Alberto Rodriguez-Cabero ; Milan Prodanovic

STABILITY ANALYSIS OF BUCK CONVERTER BASED ON PERIODIC SWITCHED AFFINE

SYSTEMS .ottt bbbt e b e e b e b e e b b e oAb AR £ oA e e R e oAb e AR e e h 8 £ AR e e R b e AR e R e R oAb R e e R e Rt R bt e n e Re e bt
Wei Hu ; Bo Zhang ; Ru Yang

STACKED SPARSE AUTOENCODER BASED FAULT DETECTION AND LOCATION METHOD

FOR MODULAR FIVE-LEVEL CONVERTERS ...t
Qiaoxuan Yin ; Bin Duan ; Mengjun Shen ; Xiangshuai Qu

STEADY-STATE PERFORMANCE AND STABILITY ANALYSIS OF SERIES INPUT

MULTIPLE OUTPUTS DC-DC CONVERTER .......c.oooiiiiiiiiii st
Zhijie Zhang ; Wei Yang ; Shiyan Yang ; Xuesong Wang

STUDY OF QUASI Z-SOURCE DIRECT MATRIX CONVERTER BASED ON NEW STRATEGY

OF DUAL SPACE VECTOR MODULATION .....ocooiiiiiiiiiiiiei et anes
Zhen Wang ; Yougui Guo ; Yu Guo ; Wenlang Deng ; Xiao Wang

SWITCHING LOSS OPTIMISATION OF CASCADED H-BRIDGE CONVERTERS FOR

BIDIRECTIONAL GRID-TIE BATTERY ENERGY STORAGE SYSTEMS .......oooiiiiiiiieee e
A. Petersen ; D. A. Stone ; M. P. Foster ; D. T. Gladwin

THE CHARACTERISTIC AND SWITCHING STRATEGIES OF SIC MOSFET ASSISTED SI

IGBT HYBRID SWITCH ........ooiiiiiiiiiiiiii bbb bbb e bbb e e bbb s
Haihong Qin ; Dan Wang ; Ying Zhang ; Dafeng Fu ; Chaohui Zhao

THE SWITCHING FREQUENCY OPTIMIZATION OF DUAL PHASE SHIFT CONTROL FOR

DUAL ACTIVE BRIDGE DC-DC CONVERTER............ccociiiiiiiiiiiiie et
Xu Han ; Yuan Tan ; Hao Ma

THERMAL NETWORK PARAMETERS IDENTIFYING DURING THE COOLING PROCEDURE

OF IGBT MODULE........cooiiiiiiiiit ettt h e bt e st e b et e st e e es s e e R e e e R et e bt e sa b e e b e e e nbeennneanreenreennneenns
Jun Zhang ; Xiong Du ; Pengju Sun ; Heng-Ming Tai

TOWARDS A HIGH PERFORMANCE MOTOR DRIVE FOR AEROSPACE APPLICATIONS:

TOPOLOGY EVALUATION, CONVERTER OPTIMIZATION AND HARDWARE

VERIFICATION ..otttk h bbb bbb bbb e e bt £ bbbt e b e e bt e bt e b e e R e e bt e b b e bt e b e e bt sb e b et e e b enes
Qiong Wang ; Victor Turriate ; Rolando Burgos ; Dushan Boroyevich ; John Sagona ; Mustansir Kheraluwala

TRANSFORMERLESS SINGLE-PHASE UPQC FOR LARGE SCALE LED LIGHTING

INETWORKS . ..ttt E et e e a e oot e Rt e Rt e aa e e Rt e s et e aR e e R e e e R et e m e e s r e e m e e enneenme e s re e reennneenne
Radwa M. Abdalaal ; Carl Ngai Man Ho

TRIPLE LINE-VOLTAGE CASCADED VIENNA CONVERTER APPLIED AS THE MEDIUM-

VOLTAGE RECTIFIER .........cccooiiiiiiiiiiiii bbb bbbt b e sb e r b
Zou Jia ; Wang Cong ; Cheng Hong ; Hou Linan

VARIABLE ON TIME CONTROLED BUCK CONVERTER FOR DVS APPLICATIONS.........ccccocviiniiiinn
Shaowei Zhen ; Sunze Zhou ; Liyao Zeng ; Mingyu Yang ; Xin Ming ; Ping Luo ; Bo Zhang



TECHNICAL TRACK - TT ENERGY - ELECTRICAL MACHINES AND DRIVES

A BUS-CLAMPING PULSE WIDTH MODULATION METHOD FOR A DODECAGONAL SPACE

VECTOR GENERATION SCHEME FOR 3-PHASE OPEN-END WINDING INDUCTION MOTOR

DIRIVES L. h et E b bttt R e e bt e b e e b e b e oAbt A b £ e e e R e oAb A b e e E e R e Rt R e AR R e e R st R R b n e nre s 1651
Ravi Teja Arumalla ; Sheron Figarado

A COMPARATIVE ANALYSIS OF PERMANENT MAGNET FLUX REVERSAL GENERATORS

WITH DISTRIBUTED AND CONCENTRATED WINDING.........ccooiiiiiiic ettt 1657
M. Ghasemian ; F. Tahami ; G. Rezazadeh
A CONTROL STRATEGY TO SUPPRESS TORQUE RIPPLE OF BRUSHLESS DC MOTOR...............ccceenn. 1662

Tianxing Li ; Ruiging Ma ; Weizhou Yang

A DESIGN OF FRACTIONAL-SLOT CONCENTRATED WINDING IPM SYNCHRONOUS

MOTOR FOR ELECTRIC VEHICLES .........coiiiiiiiiiiii e ne s 1668
Ding Zuopeng ; Zhang Bing ; Yin Dejun

A DIRECT TORQUE CONTROL SCHEME FOR DUAL INVERTER FED INDUCTION MOTOR

DRIVE WITH A COMMON DC VOLTAGE SOURCE ...........oooiiiiiiiiciiee e 1674
K. I. Nirsha ; P. P. Rajeevan

A FAST AGFD IDENTIFICATION METHOD AND THE RESULTING AIR-GAP FORCE

ANALYSIS OF CAGE INDUCTION MOTORS WITH SKEWED ROTOR BARS ..o 1680
Dongdong Zhang ; Jing Shi ; Thomas Wu

A HYBRID DIRECT TORQUE CONTROL SCHEME FOR ASYMMETRIC SIX-PHASE PMSM

DIRIVES L.ttt bbbt e b e e bt e b e b e b e oAb AR £ e H e R e oAb AR e e e R e Rt R e R R e R e s bR R b e e neere s 1686
Xueging Wang ; Zheng Wang ; Pengcheng Liu ; Ming Cheng

A MULTIPHYSICS OPTIMIZATION APPROACH TO DESIGN LOW NOISE AND LIGHT

WEIGHT ELECTRIC POWERTRAIN NOISE, VIBRATION AND HARSHNESS (NVH)

PREDICTION OF ELECTRIC POWERTRAIN USING FINITE ELEMENT ANALYSIS (FEA)

AND OPTIMIZATION ...ttt ettt s e e b e e st e bt e aa s e e Ee e e s bt e ss st e R e e e b e e e beesa b e e b e e enteensne e neenreeenee e 1692
Dinesh Kumar ; Santosh Kottalgi ; Tushar Sambharam ; Padmesh Mandloi

A NOVEL CONTROL STRATEGY OF HYBRID EXCITED FLUX-SWITCHING MACHINE IN

BOTH CONSTANT TORQUE AND POWER RANGE..........ccoiiiiiiiiii s 1698
Shuai Li ; Wen Ding ; Yanfang Hu ; Tao Wang ; Shuai Yang

A NOVEL PMSM SPEED CONTROL SCHEME BASED ON SLIDING-MODE AND FUZZY

DISTURBANCE OBSERVER ...ttt e e s e e r e e e e smn e s neenneeenree e 1704
Jihua Ma ; Jin Zhao ; Jiajiang Sun ; Caizhong Yan

A NOVEL PWM_OFF_PWM MODE FOR BRAKING OPERATION OF BRUSHLESS DC

Xuliang Yao ; Yan Zhang ; Xiaoming Jiang
A NOVEL STRUCTURE OF AXIAL FLUX PERMANENT MAGNET SYNCHRONOUS

MACHINE WITH HIGH TORQUE DENSITY FOR ELECTRICAL VEHICLE APPLICATIONS .................... 1717
Yulong Pei ; Qiwei Wang ; Yunlong Bi ; Feng Chai
A PASSIVE LOSSLESS SNUBBER FOR BIDIRECTIONAL BUCK/BOOST CONVERTER..............cccocvninne 1723

Hyung Ik Joo ; Sang Kyoo Han

A PMSM SPEED SERVO SYSTEM BASED ON INTERNAL MODEL CONTROL WITH

EXTENDED STATE OBSERVER ........ccooiiiiiiiiii bbb 1729
Chungiang Liu ; Guangzhao Luo ; Zhao Xue ; Zihan Zhou ; Zhe Chen

A PRACTICAL APPROACH TO HFI BASED SENSORLESS CONTROL OF PM-ASSISTED

SYNCHRONOUS RELUCTANCE MACHINES APPLIED TOEVS AND HEVS.........ooiiiiiiceecee e, 1735
E. Trancho ; E. Ibarra ; A. Arias ; I. Kortabarria ; P. Prieto

A REDUCED-ORDER MODEL FOR SPEED REGULATION OF INDUCTION MACHINES..........cccocceeiiinns 1741
Adeel Sabir ; Salim Ibrir

A REVIEW ON ADRC BASED PMSM CONTROL DESIGNS ... ..ottt e e tnree e 1747

Baoling Guo ; Seddik Bacha ; Mazen Alamir

A SIMPLIFIED MODEL REFERENCE ADAPTIVE CONTROL METHOD FOR SENSORLESS

SURFACE PERMANENT MAGNET SYNCHRONOUS MOTOR DRIVES ..o 1754
Kai-Qi Zhao ; Shao-Long Qi

A SPEED CONTROL METHOD FOR A LINEAR SWITCHED RELUCTANCE MOTOR WITH

DIFFERENT POLE WIDTH ........ooiiiiiiiiiie ittt ettt sttt ettt e e skt e e sk e e e e e sbb e e e sabe e e ebeeeeasbbeeeanbeeesaseeaaanns 1759
Jiangwei Lyu ; Kai Zhou ; Hai Rong

A TRANSIENT MODEL OF INTERIOR PERMANENT MAGNET MACHINES UNDER STATOR

WINDING INTER-TURN SHORT CIRCUIT FAULTS .....ooiiiiiiiiit ittt e sibae s nbaesssneeaeanns 1765
Shen Zhang ; Thomas G. Habetler



ACCURATE INDUCTANCES AND MAGNET FLUX LINKAGE ESTIMATION IN INTERIOR

PMSM EMPLOYING SPEED HARMONIC MEASUREMENTS ...ttt
Chunyan Lai ; Guodong Feng ; Lakshmi Varaha lyer ; Kaushik Mukherjee ; Narayan C. Kar

ACTIVE DAMPING CONTROL OF MODULAR MULTILEVEL CONVERTER WITH OUTPUT

FILTER FOR HIGH-SPEED PM MOTOR DRIVE .....ccciiiiiiiii et
Tiangi Xia ; Yunkai Huang ; Fei Peng ; Yu Yao ; Zhi Cao

AN ANTI-DISTURBANCE ADRC BASED MPPT FOR VARIABLE SPEED MICRO-

HYDROPOWER PLANT ...ttt sttt b et e st et e e e a b et e e sa b et e sk bt e e e sbb e e e aabe e e sabbeeeasbbeeesnbeeesnbneeannns
Baoling Guo ; Seddik Bacha ; Mazen Alamir ; Hossein Imanein

AN ONLINE OPTIMAL REFERENCE FLUX SEARCHING APPROACH FOR DIRECT TORQUE

CONTROL OF INTERIOR PERMANENT MAGNET SYNCHRONOUS MACHINES. .........ccooceiiiiiiiniieeiiiceis
Yue Zhao ; Mohammad Hazzaz Mahmud ; Lina Wang

ANALYSIS AND CONTROL OF A NOVEL BEARINGLESS SWITCHED RELUCTANCE

MOTOR WITH WIDER ROTOR TEETH .........cooiiiiiiiii ettt st
Xu Wu ; Yan Yang ; Zeyuan Liu

ANALYSIS OF DAMPER WINDING DESIGNS FOR DIRECT-ON-LINE SYNCHRONOUS

RELUCTANCE MOTIOR ... ..ottt ettt ettt ettt e ettt e sttt e e e a b et e e oa b e e e e kb e e e asbbe e e eabe e e aabbeeeasbneeesnbeeesbeeeannes
Valerii Abramenko ; llya Petrov ; Juha Pyrhdnen

ANALYSIS OF INDIRECT ROTOR FIELD ORIENTED CONTROL-BASED INDUCTION

MACHINE PERFORMANCE UNDER INACCURATE FIELD-ORIENTED CONDITION...........ccccovciiviviiiienns
Yang Liu ; Geng Tao ; Huai Wang ; Frede Blaabjerg

ANALYSIS OF THE NULL CURRENT GRADIENT POSITION FOR SENSORLESS CONTROL

Weijian Shao ; Rui Zhong ; Xiaogiang Guo ; Weifeng Sun
BACK-TO-BACK HYBRID MODULAR MULTILEVEL CONVERTERS FOR AC MOTOR

Mingxu Guan ; Binbin Li ; Shaoze Zhou ; Zigao Xu ; Dianguo Xu

CHALLENGES OF CONSIDERING SALIENCY RATIO IN DESIGN OPTIMIZATION OF IPM

IMACCHIINES ...ttt bttt ekttt e s h bt e A bt e e b et e bt e 4okt e b e oAkt e sh bt ea ke e e b et e b e aa bt et e e esteenbeeanbeenbeennbeenn
Alireza Pouramin ; Rukmi Dutta ; M. F. Rahman

COMMON DC BUS CONCEPT IN POWER PLANT AUXILIARY SYSTEM: PART I

RELIABILITY EVALUATION ...ttt sttt ettt ettt e e s bt e s kbt e e e st bt e e sab et e sbb e e e asbb e e s snbeeesbaeaeanns
Yu Rongrong ; Chen Yao

COMMON DC BUS CONCEPT IN POWER PLANT AUXILIARY SYSTEM: PART I1

ECONOMIC AN ALY SIS oottt ittt ittt st e sttt et s te e e e a1 be e e a1t b et a1 b bt e e sbe e e e aabeeeabbeeaasbbeeeaabeeeaabbeeeasbaeeeanbaeeataeennes
Yu Rongrong ; Chen Yao

COMPARATIVE EVALUATION OF A SIX-PHASE SWITCHED RELUCTANCE MOTOR WITH

DOUBLE PHASE EXCITATION BASED ON TWO POWER CONVERTERS...........cccooiiiiiineee e
Yanfang Hu ; Wen Ding

COMPARATIVE FINITE-ELEMENT STUDIES OF SINUSOIDAL AND SINGLE PULSE

CONTROLLED SWITCHED RELUCTANCE MACHINES WITH POWER CONVERTER

CONSIDERATIONS .ttt ettt ettt ettt e sk et e e a2ttt e e aa bt e e o ket e e e hte e e e oAb e e e o ke e e e asbb e e e aabe e e aabeeeeanbbeeeanbeeesnteeeanns
Shuai Wang ; Josep Pou ; Rong Su ; V. Viswanathan ; Amit Gupta

COMPARATIVE PERFORMANCE ANALYSIS OF 3-PHASE IPMSM ROTOR

CONFIGURATIONS WITH DAMPERS FOR INTEGRATED CHARGING APPLICATION IN

Shruthi Mukundan ; Himavarsha Dhulipati ; K. Lakshmi Varaha lyer ; Chunyan Lai ; Kaushik Mukherjee ;
Narayan C. Kar

COMPENSATION METHOD FOR COMMUTATION TORQUE RIPPLE REDUCTION OF BLDC

MOTOR WITH MISALIGNED HALL SENSORS ...
Yao Xuliang ; Jiang Xiaoming ; Zhang Yan

CONSTANT VOLTS PER HERTZ CONTROL OF ULTRA-HIGH SPEED SWITCHED

RELUCTANCE MACHINES ..ottt bbb bbb bbb e ear s
Cheng Gong ; Thomas Habetler

CONTROL OF ELECTROLYTIC CAPACITOR-LESS SINGLE-PHASE TO THREE-PHASE

CONVERTER FOR IPMSM DRIVE ...t ne s nnre e
Hui Luo ; Qingyi Wang ; Quan Yin

DESIGN AND CHARACTERIZATION OF A CONCENTRATED WINDING BASED TWO-

PHASE BRUSHLESS EXCITER FOR AIRCRAFT WOUND-ROTOR SYNCHRONOUS

STARTER/GENERATOR ... ..ottt ettt s bt b e sa e e b e e e sb e e nb e e s n e e a b e e e nbeennneenns
Chenghao Sun ; Weiguo Liu ; Ningfei Jiao ; Zan Zhang ; Jiayu Zhang ; Yu Jiang



DESIGN OF AN INTEGRATED MAGNETICS STRUCTURE FOR LLC RESONANT

CONVERTER........cootii ettt ettt e sk et e e e a b et oo e a bt e e ot et e e Rt et e e oA ke e e aa ke e e e ambb e e e aabeeeeabbeeeasbbeesanbeeeanteeeanns 1888
Chul Wan Park ; Sang Kyoo Han

DESIGN OF AUTONOMOUS SOLAR POWERED SRM BASED WATER PUMP UTILIZING

MODIFIED CSC CONVERTER ........ooiiiiiiiii ettt b et e b e sa b e be e et e enabeabeesbeeenbeenn 1894
Vijaytarang Narayana ; Anjanee Kumar Mishra ; Bhim Singh

DESIGN OPTIMIZATION OF INTERIOR PERMANENT MAGNET SYCHRONOUS MACHINES

FOR TRACTION APPLICATION OVER A GIVEN DRIVING CYCLE .......ccccoooiiiiiiieiie e 1900
Qi Li ; Tao Fan ; Xuhui Wen ; Ye Li ; Zuoliang Wang ; Jing Guo

DESIGN, ANALYSIS AND EXPERIMENT OF A HIGH EFFICIENCY PERMANENT MAGNET

TRUCK ALTERNATOR ..ottt sttt ettt e e sttt e s be e e e a1t e e s sab et e sk bt e e asbb e e e sabeeeaabbeeeasbbeeennbaeestaeenses 1905
Chengyuan He ; Thomas Wu ; Wei Wu ; Louis Chow ; Jon Harms ; Donald R. Taylor

DIRECT-ON-LINE-START PERMANENT-MAGNET-ASSISTED SYNCHRONOUS

RELUCTANCE MACHINE WITH FERRITE MAGNETS .........coiiiiiiiiii s 1911
llya Petrov ; Yujing Liu ; Valerii Abramenko ; Pia Lindh ; Juha Pyrhénen
DUAL OUTPUT PFC BASED LUO CONVERTER FED SRM DRIVE .........ccccooiiiiiiii e 1919

Aniket Anand ; Bhim Singh ; Ambrish Chandra ; Kamal Al-Haddad

EFFECTS OF COIL CONFIGURATION SWITCHING, POLE-CHANGING AND MULTI-PHASE

WINDINGS ON PERMANENT MAGNET SYNCHRONOUS MOTORS........oooiiiiiiiie e 1925
Miriam Boxriker ; Johannes Kolb ; Martin Doppelbauer

ENHANCED SPACE VECTOR PWM FOR SIX TO THREE-PHASE MATRIX CONVERTER

INTERFACING PMSG WITH THE GRID.........c.ccooiiiiiiiiiiiii e 1933
Giulio Tozzi ; Moataz Elsied ; Augustin Mpanda Mabwe ; Charles Onambele ; Luca Pugi

EQUIVALENT PERMEABILITY METHOD FOR MULTIPLE MACHINE ANALYSIS BY A

SINGLE 2D-FEA MODEL ........c.ooo ittt st e e m e s e e n e e e n e e nme e s e e s re e e re e nnneanns 1941
Pei Yulong ; Chai Feng ; Andrea Cavagnino ; Silvio Vaschetto ; Alberto Tenconi

EVALUATION OF RISE IN COMMON MODE VOLTAGE WITH VARIATION IN SWITCHING

FREQUENCY FOR TWO LEVEL INVERTER FED INDUCTION MOTOR DRIVE.........cccccooniiiniiiciicies 1947
Abhishek A. Chanekar ; H. M. Suryawanshi ; Amardeep B. Shitole ; Girish Gowd Talapur ; Archita Saxena

EXPERIMENTAL AND FEM VERIFICATION OF COGGING FORCES OF A PERMANENT

MAGNET LINEAR MOTOR WITH A DISCONTINUOUS MAGNET TRACK ........ccccooiniiiininiieieseeie 1952
Niko Nevaranta ; Marko Huikuri ; Hannu Kérkkainen ; Markku Niemeld ; Juha Pyrhénen

FINITE ELEMENT MODELLING OF ASYMMETRIES IN THE HIGH FREQUENCY

MAGNETIC PROPERTIES OF INDUCTION MACHINES BASED ON ADAPTIVE TRANSIENT

PERMEABILITY ...ttt itttk b e h e e bt e ea bt e b et e st eah b e e R e e e b et e b e e sa b e e b e e e nbeensneanneenbeennneenn 1959
E. Spahovic ; M. A. Samonig ; M. Vogelsberger ; Th. M. Wolbank

GENERALIZED TWO-VECTOR-BASED DIRECT TORQUE CONTROL OF PERMANENT-

MAGNET SYNCHRONOUS MACHINE DRIVES ..ottt 1965
Cong Xiong ; Haiyang Zhang ; Haiping Xu ; Cheng Fang

HIGH-RESOLUTION LOW-COST ROTOR POSITION SENSOR FOR TRACTION

APPLICATIONS ...t b bbb bbb e e bt e b E R e e bt e h b e b e e R e e bt e b e e b e e R e e bt e b b e bt e b e e bt sb e e b et e e nn s 1971
Lesedi Masisi ; Pragasen Pillay

HIGH-TEMPERATURE REVERSED STARTER-GENERATOR. DESIGN AND MULTI-

CRITERIA OPTIMIZATION. ..ottt sttt b e st et e bt e ss e e be e e b e e e beesa s e e b e e e nneennneaneesreeenree e 1977
Flur Ismagilov ; Vyacheslav Vavilov ; Denis Gusakov

IDENTIFICATION AND COMPENSATION OF HIGH-ORDER HARMONIC DISTORTIONS IN

SALIENCY BASED SENSORLESS CONTROL OF INDUCTION MACHINES............cccoviiiiiiiis 1983
W. Fahrner ; T. Wolbank ; M. A. Vogelsberger

IMPACT OF CLAW-POLE GEOMETRY VARIATIONS ON THE PERFORMANCE OF

MACHINE USED IN AUTOMOTIVE APPLICATION ..ottt 1990
Pranshu Upadhayay ; Afef Kedous-Lebouc ; Lauric Garbuio ; Jean-Claude Mipo ; Jean-Marc Dubus

IMPROVED INITIAL ROTOR POSITION ESTIMATION OF IPMSM USING AMPLITUDE

DEMODULATION METHOD BASED ON HF CARRIER SIGNAL INJECTION ........ccccooiiiiiiiiene e 1996
Haoyuan Li ; Xing Zhang ; Shuying Yang ; Fei Li ; Mingyao Ma

INSTANTANEOUS POWER CONTROL OF A HIGH SPEED PERMANENT MAGNET

SYNCHRONOUS GENERATOR BASED ON A SLIDING MODE OBSERVER AND A PHASE

LOCKED LOOP ...ttt ettt et e sa e e be e st te e bt e aa bt e b e e asteesseeamb e e abeeebeessbeeabeeenteenneeanbeesteennsaenn 2002
Jiandong Duan ; Shaogui Fan ; Quntao An ; Li Sun ; Guanglin Wang
INTER-SAMPLE ITERATIVE LEARNING CONTROL FOR INDUCTION MOTOR DRIVES............ccoceee 2008

M. M. Shirazi ; S. lbrir



INVESTIGATION INTO VARIATION OF PERMANENT MAGNET SYNCHRONOUS MOTOR-

DRIVE LOSSES FOR SYSTEM LEVEL EFFICIENCY IMPROVEMENT ..........ocoiiiiie e 2014
Aiswarya Balamurali ; Guodong Feng ; Chunyan Lai ; Voiko Loukanov ; Narayan C. Kar

INVESTIGATION OF A 5-AXIS ACTIVE CONTROL TYPE MAGNETIC SUSPENSION PUMP

CAPABLE OF GENERATING THRUST SUSPENSION FORCE IN BOTH POSITIVE AND

NEGATIVE DIRECTION WITH ONLY ONE ELECTROMAGNET .........ccccooiiiiiiiiii e 2020
Ryuhei Okumura ; Masatsugu Takemoto ; Satoshi Ogasawara ; Masao Hiragushi

INVESTIGATION OF MAGNETIC FIELD AND RADIAL FORCE HARMONICS IN A

HYDROGENERATOR CONNECTED TO A THREE-LEVEL NPC CONVERTER ... 2027
Mostafa Valavi ; Arne Nysveen ; Roy Nilsen

INVESTIGATION OF PERMANENT MAGNET FLUX LINKAGE VARIATION IN PMSMS DUE

TO TEMPERATURE RISE AND MAGNETIC SATURATION ......oooiiiiiiiiiiiie e 2034
Guodong Feng ; Chunyan Lai ; Jimi Tjong ; Narayan C. Kar

INVESTIGATION ON DIFFERENT POLE CONFIGURATIONS OF AN OUTER ROTOR

INTEGRATED MAGNETIC GEAR .........coooiiiiiiii i bbbt b b n e ane s 2040
Dominik Thyroff ; Ingo Hahn

LINEAR RECOIL CURVE DEMAGNETIZATION MODELS FOR FERRITE MAGNETS IN

ROTATING MACHINERY ...ttt r e e as e s n e e s e e s m e e s s e e b e e anreenmr e e neesnneenree e 2046
Dmitry Egorov ; llya Petrov ; Juha Pyrhénen ; Joosep Link ; Raivo Stern

LOSS CHARACTERISTIC ANALYSIS OF SMALL AND MEDIUM-SIZED INDUCTION

MOTORS FED BY PWM INVERTER BASED ON THE EXPERIMENT MEASUREMENTS ..........cccocovvinnnn. 2053
Dongdong Zhang ; Jing Shi ; Haisen Zhao ; Thomas Wu

LOSSES MINIMIZATION CONTROL FOR AN INTEGRATED MULTI-DRIVES TOPOLOGY

DEVOTED TO HYBRID ELECTRIC VEHICLES ..........cocooiiiiitiiii st 2059
G. Nobile ; G. Scelba ; M. Cacciato ; G. Scarcella

MODELING OF AN IPMSM WITH SHORT-CIRCUITED ROTOR WINDING FOR

SENSORLESS POSITION ESTIMATION BY FEA USING THE FROZEN PERMEABILITY

IMETHOD ...t h et ekttt e s st e b e e e Rt e bt e 4a Rt e R e e e s bt eas e e a R e e e R et e bt e aa b e e b e e esn e e nbeeanne e reennreenn 2067
Christoph Hittinger ; Ingo Hahn

MODULAR MULTILEVEL CONVERTER BASED VARIABLE SPEED DRIVES WITH

CONSTANT CAPACITOR RIPPLE VOLTAGE FOR WIDE SPEED RANGE...............coooi i, 2073
Shambhu Sau ; B. G. Fernandes
MRA BASED SPEED AND ROTOR POSITION ESTIMATION STRATEGY FOR THE SPMSM..................... 2079

Xu-Feng Cheng ; Yong Zhang ; Chengliang Yin ; Si Cheng

M/T METHOD BASED INCREMENTAL ENCODER VELOCITY MEASUREMENT ERROR

ANALYSIS AND SELF-ADAPTIVE ERROR ELIMINATION ALGORITHM ........ccooiiiiiiiiiiieiec e 2085
Yangyang Chen ; Ming Yang ; Jiang Long ; Dianguo Xu ; Frede Blaabjerg

NEW CONTROL STRATEGY OF STAND-ALONE BRUSHLESS DOUBLY-FED INDUCTION

GENERATOR FOR SUPPLYING UNBALANCED LOADS IN SHIP SHAFT POWER

GENERATION SYSTEM ... .ooiiiiiiiiiitiiie ittt ee e stee e tee e abeeaseeesteeaabeesbeeasteessseaabeeaseeesbeessbe e besanseesnseanseeareeeseennn 2091
Yi Liu ; Wei Xu ; Fei Xiong ; Frede Blaabjerg

OBTAINING THE CURRENT-FLUX RELATIONS OF THE SATURATED PMSM BY SIGNAL

0 O O I 0 2 [P P O PP TR PPPPRPPPRRIN 2097
Pascal Combes ; Francois Malrait ; Philippe Martin ; Pierre Rouchon

ON-LINE STATOR WINDING RESISTANCE AND ROTOR PERMANENT MAGNET FLUX

ESTIMATION FOR DUAL-THREE PHASE PMSM DRIVES ........cooiiiiiii e 2104
M. Pulvirenti ; G. Scelba ; G. Scarcella ; M. Cacciato ; L. Tornello

OVERVIEW OF CALORIMETRIC SYSTEMS USED IN LOSS DETERMINATION OF

ELECTRIC MOTORS AND DRIVES ...ttt st st s mte et e st e e sbeeanbeesneeabeesnaeeteenneeanne 2110
L. Aarniovuori ; H. Kéarkkéinen ; A. Kosonen ; J. Pyrhénen ; Z. Liu ; W. Cao

PASSIVE-ROTOR DISK-SHAPED TRANSVERSE FLUX PERMANENT MAGNET MACHINE

WITH REDUCED COGGING TORQUE.........ccoiiiiiitieiit ettt a s ste e taaataessaeantaesnsaansaesnneesneesnsaenns 2116
Mohammad Ali Noroozi ; Jafar Milimonfared ; Seyedmorteza Taghavi
POWER-HARDWARE-IN-THE-LOOP SIMULATOR FOR BRUSHLESS DC MOTOR............ccccooiiiiiiiiiniins 2121

Haotian Cui ; Jiaqun Xu ; Meili Xing

PREDICTIVE TORQUE CONTROL AND LINEAR CONTROL WITH SV-PWM FOR ELECTRIC

DRIVES WITH NPC INVERTERS: AN EXPERIMENTAL COMPARISON .......cccccoiiiiiiiiiec e 2127
Panagiotis Kakosimos ; Sertac Bayhan ; Haitham Abu-Rub

PSIM MODELLING AND HALL SENSORS BASED ADAPTIVE CONTROL OF SWITCHED

RELUCTANCE MOTOR DRIVE FOR EV APPLICATIONS . ... ..ttt e e sntnn e e e ntaree e 2133
Muhammad Barkat Saifee ; Muhammad Umar Javed ; Muhammad Sohaib ; Nauman A. Zaffar



RELUCTANCE NETWORK MODELING OF A LOW SPEED DOUBLY SALIENT PERMANENT

MAGNET MACHINE. ... ...t e e e e e e e e e e e e e s sttt e e e e ee e e st e taeeeeeeaassteeeeaeeeesassbaseeeessnnneeeeeeesessnnneeans 2138
S. S. Alli ; N. Bracikowski ; L. Moreau ; M. E. Zaim

ROTOR ANGULAR POSITION ESTIMATION FOR DOUBLY SALIENT ELECTRO-MAGNETIC

MACHINE BASED ON SELF-INDUCTANCE RECTANGLE ..........ccocoiiiiiiii e 2144
Xingwei Zhou ; Bo Zhou

SELECTION OF OPTIMAL SLICE COUNT FOR MULTI-SLICE ANALYSIS OF SKEWED

INDUCTION MOTORS ..ottt e e et e e st e e e st e e e s bee e e ettt e e e sabeeeabaeeeasteeeesabeeeabeeeessbeeeesnbeeesntaeeaanes 2149
Pavel Ponomarev ; Lassi Aarniovuori ; Janne Keranen

SENSOR-LESS ALGORITHM FOR A HYSTERESIS CURRENT CONTROLLED VSI FED PMSM

J. Sandeep ; Deepthi S. Nair ; Saly George ; S. Ashok ; G. Jagadanand ; Rijil Ramchand
SENSORLESS DIRECT TORQUE CONTROLLED BLDC MOTOR DRIVE WITH KALMAN

FILTER ALGORITHM ..ottt bbb b e b e bbb e bbb r b 2160
Deepthi S. Nair ; G. Jagadanand ; Saly George
SENSORLESS PMSM DRIVE WITH LARGE DC-LINK VOLTAGE FLUCTUATION .........cccccviiniiiiiiienicniene 2166

Jen-Hau Tau ; Kao-Chih Wu ; Yin-Yu Tzou
CELL VOLTAGE BALANCING OF A SERIES-CONNECTED MULTIPHASE BLDC MOTOR

Zach Pan ; Mario Schweizer ; Ghanshyam Shrestha ; Veli-Matti Leppéanen
SIX CONCENTRIC MULTILEVEL TWENTY-FOUR SIDED VOLTAGE SPACE VECTOR

STRUCTURE FOR IM DRIVES ... ..ot bbb 2178
R. Krishna Raj ; K. Gopakumar ; Mathews Boby ; Apurv Kumar Yadav ; Leopoldo G. Franquelo ; Sheldon
Williamson

SOLAR ASSISTED, ENHANCED EFFICIENCY, INDUCTION MOTOR EV DRIVE WITH SOFT

PHASE CONVERSION ..ottt b et h e e st e b e e e s et e ns st e R e e e b et e b e e sa b e e b e e enbeennn e e neenbeeenneenns 2184

Muhammad Awais ; Muhammad Anees ; Nauman Zaffar

STUDY ON ELECTROMAGNETIC FORCE IN INTERIOR PERMANENT MAGNET

SYNCHRONOUS MACHINE WITH DISTRIBUTED WINDINGS .........ccooiiiiiiiiiiiiies e 2190
Jiamin Zhang ; Wenying Jiang ; Zhuoran Zhang ; Zhen Zhang

STUDY ON VIBRATION AND NOISE OF FRACTIONAL SLOT IPMSM FOR ELECTRIC

VEHICLE BASED ON MULTI-PHYSICAL FIELD COUPLING METHOD ..........cccocoiiiiiiiiiecneenee 2196
Yang Kai ; Yan Jianhu ; Zhang Shangkun ; Wang Pan ; Feng Yi

SUPPRESSION OF MECHANICAL RESONANCE IN DIGITAL SERVO SYSTEM

CONSIDERING OSCILLATION FREQUENCY DEVIATION .......oooiiiiiiiiiiiiienie e 2201
Yangyang Chen ; Ming Yang ; Kun Hu ; Dianguo Xu ; Frede Blaabjerg

TECHNOLOGY COMPARISON OF INDUCTION MOTOR AND SYNCHRONOUS

RELUCTANCE MOTOR ..ottt ettt bbbt a ke b e s bbb e et a b e e et b e e b e s bt e e e ke e b e sbe e e b ene s 2207
Hannu Ké&rkkainen ; Lassi Aarniovuori ; Markku Niemel& ; Juha Pyrhénen ; Jere Kolehmainen

THERMAL MODELING AND TRANSIENT BEHAVIOR ANALYSIS OF A MEDIUM-

FREQUENCY HIGH-POWER TRANSFORMER .........coooiiiiiiii e 2213
Annoy Kumar Das ; Zhongbao Wei ; Sriram Vaisambhayana ; Shuyu Cao ; Haonan Tian ; Anshuman Tripathi ;
Philip Came Kjeer

TOPOLOGY SELECTION OF THE HIGH-SPEED HIGH-VOLTAGE PMSM FOR AEROSPACE

APPLICATION ...ttt h bt bbb e bt e b e H e b e e bt e b b e h e e b e e bt e h e e bt e R e e bt e be e bt e b e e bt sh e e et e e an e b s 2219
Flur Ismagilov ; Vyacheslav Vavilov ; Denis Gusakov ; Nikita Uzhegov

TWENTY PULSE AC-DC CONVERTER FED 3-LEVEL INVERTER BASED VECTOR

CONTROLLED INDUCTION MOTOR DRIVE........oooiiiiii e 2225
Piyush Kant ; Bhim Singh ; Ambrish Chandra ; Kamal Al-Haddad

TECHNICAL TRACK - TT ENERGY - TRANSPORTATION ELECTRIFICATION

A REVIEW OF COMMUNICATION PROTOCOLS AND TOPOLOGIES FOR POWER

CONVERTERS ...ttt oottt sh e e b et e bt h e e ea bt e R e e e a bt e ah e oA R e e e b et e b e e aa b e e b e e e st e e nnnesnne e reennneenne 2233
Dhanashree Vaidya ; Suvajit Mukherjee ; Michael Adam Zagrodnik ; Peng Wang

A SEPT-BRANCH MODULAR MULTILEVEL CONVERTER FOR THREE-PHASE TO SINGLE-

PHASE DIRECT AC/AC EQUAL FREQUENCY CONVERSION .......cccoiiiiiiiiiiii e 2239
Ming Lei ; Yaohua Li ; Zixin Li ; Fei Xu ; Ping Wang ; Cong Zhao

DC-LINK-FLUCTUATION-RESISTANT CONTROL SCHEME FOR HIGH POWER TRACTION

PMSM IN SIX-STEP MODE ...ttt e e r e e e n e s e e n e e enr e e smn e s neesnneenree e 2245
Shuofeng Zhao ; Xiaoyan Huang ; Youtong Fang ; Jian Zhang ; Jun Wang



DESIGN ASPECTS OF A 50HP 6-POLE SYNCHRONOUS RELUCTANCE MOTOR FOR

ELECTRIFIED POWERTRAIN APPLICATIONS ...ttt ettt ste e eeaaesnae e e snaaenseesnaeesneennnaenns 2252
Seyedmorteza Taghavi ; Pragasen Pillay
DIGITALLY CONTROLLED BIPOLAR CONVERTER FOR DC MICRO GRIDS ..........ccooiiiiiieveceecee e 2258

A. Aman ; R. S. Dwivedi ; J. D. Shah ; R. K. Singh ; R. Mahanty
EFFICIENCY IMPROVEMENT AND POWER LOSS BREAKDOWN FOR A LUNDELL-

ALTERNATOR/ACTIVE-RECTIFIER SYSTEM IN AUTOMOTIVE APPLICATIONS ..o 2264
Dimitrios Sarafianos ; Timothy J. Flack ; Danilo X. Llano ; W. M. G. Richard A. McMahon ; Bo Wen ; Stephen
Pickering

ELECTRO-THERMAL MODEL OF TRACTION BATTERY FOR REGULATED PULSE

CHARGING ..ottt b e bbb e b e b e bbb e e s e b e e R e e b e e b e b e b b e b e s bt e b b s 2270

Sandhya Lavety ; Anurag P. Bhale ; Ritesh Kumar Keshri ; Madhuri A. Chaudhari

ENERGY MANAGEMENT OF ELECTRIC VEHICLES WITH PERMANENT MAGNET

SYNCHRONOUS IN-WHEEL MOTORS USING PONTRYAGIN'S MINIMUM PRINCIPLE...............cccovnnne 2275
Ruixiang Zheng ; Runze Cai ; Mian Li

ENERGY MANAGEMENT SYSTEM WITH BI-DIRECTIONAL CONVERTER ON HYBRID

SOURCES ELECTRIC SCOOTERS ... .ottt ettt a et e s ate e teeasteenteeasteesteeanbeeasaeanteesneeenneeanean 2281
Chang-Yi Cheng ; Jia-Sheng Hu ; Min-Fu Hsieh
IMPACT OF THE VOLTAGE DIPS IN SHIPBOARD MICROGRID POWER SYSTEMS.........ccccoocviiiiiiinniiens 2287

Wenzhao Liu ; Josep M. Guerrero ; Mehdi Savaghebi ; Juan C. Vasquez ; Tomasz Tarasiuk ; Mariusz Gorniak
MODELING OF SINGLE INDUCTOR BASED BATTERY BALANCING CIRCUIT FOR HYBRID

ELECTRIC VEHICLES ... .ottt sttt ettt et s tee e be e sabe e be e e s teeasteaabe e et ee e beesn b e e beeanteenneeabeesreeeseenns 2293
Rigvendra Kumar Vardhan ; T. Selvathai ; Rajaseeli Reginald ; P. Sivakumar ; S. Sundaresh
PFC INTERLEAVED BUCK-BOOST CONVERTER FOR TELECOM POWER APPLICATION..................... 2299

G. Sivanagaraju ; Suvendu Samata ; Luccas M. Kunzler ; Karin R. Feistel ; Akshay K. Rathore ; Luiz A. Lopes

STUDY ON CHARACTERIZATION AND MODEL OF FRICTION OF SLIDING ELECTRICAL

CONTACT OF PANTOGRAPH-CATENARY SYSTEM........ooooiiiiiiiiiitii et 2312
Zhonghua Chen ; Guojun Sun ; Guang Shi ; Lichuan Hui

TECHNICAL TRACK - TT ENERGY - RENEWABLE ENERGY

A FREQUENCY OBSERVER BASED CONTROL FOR SOLAR ENERGY CONVERSION

SYSTEM ...ttt sb ettt s bt s ket e s bt e sh e e A bt e e b et ekt e oAbt ek e e R bt e AR b e oA e e R et bt e eR bt R e e ARt e b e R R et e e nnn e e beenrns 2321
Shailendra Kumar ; Bhim Singh

A HIGH-BANDWIDTH PV SOURCE SIMULATOR USING A SLIDING MODE CONTROLLED

INTERLEAVED BUCK CONVERTER .........cooiiiiiiiiiiiii ettt sttt tee st st anteesneesbeesnaeeteesnnaanne 2326
Mohammad Hazzaz Mahmud ; Yue Zhao ; Lina Wang

A MICROGRID CLUSTER STRUCTURE AND ITS AUTONOMOUS COORDINATION

CONTROL STRATEGY .ottt sttt st e e a1t e e s a4 e a1t b e e e a0 tb e e e sa b et e ek bt e e asbbe e e sabeeeaabbeeeasbbeeennbaeeantaeennn 2332
Xiaoping Zhou ; An Luo ; Yandong Chen ; Leming Zhou ; Wenhua Wu ; Ling Yang ; Haogi Yu ; Zhiwei Xie ;
Wenjuan Tan ; Jinsong Jiang

A MODIFIED MPPT TECHNIQUE BASED ON THE MPP-LOCUS METHOD FOR

PHOTOVOLTAILIC SYSTEM ...ttt sttt stee ettt sae e teesabeesbeeastee st eeabeeaseeesbeesnbe e beeanteesseeanbeesreeesseen 2338
Xingshuo Li ; Huiging Wen ; Weidong Xiao

A MULTISTATE MODEL OF WIND FARM IN MOUNTAINOUS LAND CONSIDERING ICE

L0 7. N4 8 10 PSPPSR 2344
Shu Wang ; Ye Chen ; Wenxia Liu ; Zonggi Liu ; Xingliang Chen ; Qi Chen
A NEW ISLANDING CUTTING OFF STRATEGY BASED ON COMPLEX PRIORITY INDEX............cccocuene. 2350

Tiangi Zhang ; Wu Cao ; Jianfeng Zhao

A NOVEL POWER FLOW ALGORITHM FOR AC MICROGRIDS BASED ON TIME DOMAIN

ITERATION ...ttt ettt ettt oo a bt e skt e e e h b bt e e ek b et e 42k et e e Rb bt e e oAb e e e 4a ke £ e 2Rt bt e e eab et e eabb e e e asbbeeeanbeeeanbneeannne 2356
Yixin Zhu ; Tao Wang ; Liansong Xiong ; Ping Yang ; Zhirong Xu

A SECONDARY-CONTROL BASED FAULT CURRENT LIMITER FOR FOUR-WIRE THREE

PHASE INVERTER-INTERFACED DGS ...ttt sttt et bae s s ssbeaeabbaeesnbaeesnstnaeanens 2363
Siavash Beheshtaein ; Mehdi Savaghebi ; Josep M. Guerrero ; Rob Cuzner ; Juan Carlos Vasquez

A SURVEY ON TWO LEVEL AND CASCADED MULTILEVEL INVERTER TOPOLOGIES FOR

GRID CONNECTED PV SYSTEM ...ttt et st b e et e e nbeess b e e be e enteesareabeesteeenbeenas 2369
Abdullah M. Noman ; Abdullrahman A. Al-Shamma'A ; Khaled E. Addoweesh ; Ayman A. Alabduljabbar ;
Abdulrahman 1. Alolah

A UNIFIED DISTRIBUTED CONTROL FOR GRID-CONNECTED AND ISLANDED MODES IN

MULTI-BUS AC MICROGRID ...ttt ittt e e s tb e e et e e sab e e e s bbe e e asbb e e e sabe e e sbbeeeasbbeessnbaeesbaeaeane 2377
Xiaochao Hou ; Hua Han ; Chaolu Zhong ; Wenbin Yuan ; Yao Sun ; Mei Su



ADAPTIVE DROOP CONTROL FOR ACCURATE POWER SHARING IN ISLANDED

MICROGRID USING VIRTUAL IMPEDANCE. .......oooii ettt e e e s e e e e s e staae e e e e e s snatn e e e e e e s nnnnneeeens 2383
Jiyuan Zhang ; Jia Ning ; Lei Huang ; Hao Wang ; Jie Shu

ALTERNATIVE START-UP AND CONTROL OF A DFIG-DCM LABORATORY TEST BENCH

FOR WIND ENERGY APPLICATIONS . ...ttt ittt ettt et st e e sab e e e st e e e e ba e e s ba e e e abbeaeabb e e e sbaeesasbaaeaees 2389
Katharina Glinther ; Pavlos Tourou ; Constantinos Sourkounis

AN IMPROVED ACTIVE DAMPING CONTROL IN GRID-CONNECTED CONVERTER

Huaiyuan Liu ; Lei Li ; Xuemei Zheng ; Zigao Xu ; Dianguo Xu ; Qiang Gao

CONTROL DESIGN AND STABILITY ANALYSIS FOR THE CASCADED-TYPE AC

IMICROGRID ..ottt b bt et ettt e sh et e b e e e R et e bt e 4a R e e b e e e st e e ah s e e R e e e R et e b e e aa b e e beeenneennneanneenbeennneenn 2407
Wenbin Yuan ; Jian Yang ; Guangze Shi ; Yao Sun ; Hua Han ; Xiaochao Hou

CONTROL OF PARALLEL-CONNECTED GRID-SIDE CONVERTERS OF A WIND TURBINE

WITH REAL-TIME ETHERNET ........coooiiiiiiiiiiii bbb 2413
Zhou Honglin ; Wu Xiaotian ; Dai Tongzhen ; Xiao Wenjing

CONTROL STRATEGY OF CASCADED MULTILEVEL CONVERTER BASED ON DUAL

ACTIVE BRIDGE FOR WIND ENERGY CONVERSION SYSTEM..........cooceiiiiiienieiie e seesee e see e e e e 2419
Yaowei Hu ; Jingling Cheng ; You Zhou ; Guozhu Chen
DC-BUS DESIGN WITH HYBRID CAPACITOR BANK IN SINGLE-PHASE PV INVERTERS..............ccccc... 2425

Degiang Wang ; Matthias Preindl ; Fei Peng ; Jin Ye ; Ali Emadi

DESIGN AND ANALYSIS OF ISOLATED BOOST CONVERTER FOR MICROGRID

APPLICATIONS .. E e b b e b e e b e b e e e b e e b A b e e s e b e e b e s b e e b e b e e b e nb e a e neebe s 2431
Ch Dost Muhammad Cheema ; Khawaja Samad Shah ; Hassan Abbas Khan ; Nauman Ahmad Zaffar

DESIGN AND APPLICATIONS OF A TIDAL TURBINE EMULATOR BASED ON A PMSG FOR

REMOTE LOAD ...ttt et h e E e et e Rt e s et e ne e e R e e e R et e R e e nn e e e s e e e nn e e nmeeanneenreennneenne 2437
Yassine Amirat ; Gilles Feld ; Elhoussin Elbouchikhi ; Mohamed Benbouzid ; Hadrien Kermarrec ; Nicolas Ruiz ;
Christophe Leloup

DIRECT POWER CONTROL OF GRID-CONNECTED DFIG USING VARIABLE GAIN SUPER-

TWISTING SLIDING MODE CONTROLLER FOR WIND ENERGY OPTIMIZATION...........cccoovviinininninnns 2448
Ankit P. Shah ; Axaykumar J. Mehta

DISTRIBUTED OPTIMAL SCHEDULING FOR MULTI-PROSUMERS WITH CHP AND HEAT

STORAGE BASED ON ADMM ...ttt et m et e s e e e s s et e nre e sm s e e nne e e sne e sme e s neenne e e nneennreenes 2455
Jie Wang ; Nian Liu

DISTRIBUTED VOLTAGE CONTROL FOR DC MIRCOGRIDS WITH COUPLING DELAYS &

NOISY DISTURBANC ES ...ttt h e st e b et e s bt e se st e R e e e b et e bt e sa s e e b e e enbeennneanneesreeeneens 2461
Jingang Lai ; Xiaoging Lu ; Xinghuo Yu ; Wei Yao ; Jinyu Wen ; Shijie Cheng

ECONOMIC ANALYSIS OF WIND POWER ACCOMMODATION CONSIDERING OPERATION

MODES OF NUCLEAR POWER PLANTS ..ottt bbbt ne s 2467
Changhui Ma ; Zhe Jiang ; Pengfei Zhang ; Wenkai Gao ; Wenwen Liu

EMERGENCY CONTROL STRATEGY OF HYBRID POWER SYSTEM UNDER SUDDEN LOAD

APPLYING ...ttt Rt R Rt ARt e R et e n Rt e R e e e e e ne e nne e e e e nre e 2473
Xueyan Zhang ; Lijun Fu ; Fan Ma

EXPERIMENTAL STUDY OF CLOCK DRIFT IMPACT OVER DROOP-FREE DISTRIBUTED

CONTROL FOR INDUSTRIAL MICROGRIDS .......cooiiiiiiiiiiiii e s 2479
Javier Torres-Martinez ; Miguel Castilla ; Jaume Miret ; Mohammad Moradi-Ghahderijani ; Juan Manuel Rey

FACTORS AFFECTING VALIDITY OF PVG-POWER SETTLING TIME ESTIMATION IN

DESIGNING MPP-TRACKING PERTURBATION FREQUENCY .......cccoiiiiiiiiiiiiiisee e 2485
Jyri Kivimaki ; Teuvo Suntio ; Alon Kuperman

FREQUENCY PARTICIPATION BY USING VIRTUAL INERTIA IN WIND TURBINES

INCLUDING ENERGY STORAGE ........cooi ittt e et snn e e ne e sreeennee e 2492
Xiao Zhaoxia ; Huang Yu ; Josep M. Guerrero ; Fang Hongwei

GENERATION AND DEMAND SCHEDULING FOR A GRID-CONNECTED HYBRID

MICROGRID CONSIDERING PRICE-BASED INCENTIVES. ..ot 2498
Adriana C. Luna ; Nelson L. Diaz ; Mehdi Savaghebi ; Wei Feng ; Kai Sun ; Juan C. Vasquez ; Josep M. Guerrero

GENERATORS FOR MARINE CURRENT ENERGY CONVERSION SYSTEM: A STATE OF

THE ART REVIEW ...ttt ettt s e Rt et en e e R e e e R e e e R e e sn e e R e s e e e nnneaneenreennneenne 2504
Hao Chen ; Tianhao Tang ; Nadia Ait-Ahmed ; Mohamed Machmoum ; Mohamed El-Hadi Zaim ; Mohamed El
Hachemi Benbouzid ; Tianzhen Wang

GRID VOLTAGE MODULATED CONTROL OF GRID-CONNECTED VOLTAGE SOURCE

INVERTERS UNDER UNBALANCED GRID CONDITIONS .......coiiiiiiiiiiiiii e 2510
Mingshen Li ; Yonghao Gui ; Juan C. Vasquez ; Josep M. Guerrero



HARMONIC GENERATION FOR RENEWABLE ENERGY CONVERTER TEST ..........ccooiiiiiicee 2516
Jidong Lai ; Xiaoyu Min ; Jianhui Su ; Lei Guo ; Shilin Guo ; Xiangzhen Yang ; Yong Shi

HIERARCHICAL CONTROL OF A PHOTOVOLTAIC/BATTERY BASED DC MICROGRID

INCLUDING ELECTRIC VEHICLE WIRELESS CHARGING STATION ......cccooiiiiiiiiieee e 2522
Xiao Zhaoxia ; Fan Haodong ; Josep M. Guerrero ; Fang Hongwei

HIGH-SPEED MODELS OF SYSTEMS WITH AC GENERATORS AND MODULAR

MULTILEVEL CONVERTERS ..ottt bbbt b e nb e ab e 2534
M. V. Pronin ; A. S. Grigoryan ; V. V. Glushakov ; A. G. Vorontsov

IMPLEMENTATION OF DEMODULATION-SOGI CONTROL ALGORITHM FOR IMPROVING

THE POWER QUALITY ..ottt sttt m et sm e e m e st e m e sn e e b e e enn e e nmn e e nneesrneene e e 2540
Bhim Singh ; Kanchan Mathuria ; Ikhlag Hussain ; Shailendra Kumar

INNER-LOOP CURRENT CONTROL FOR LOW-VOLTAGE RIDE-THROUGH OF

PERMANENT-MAGNET SYNCHRONOUS GENERATOR .........ccoccooiiiiiiiiiii s 2546
Shenghu Li ; Jiejie Huang ; Zhengfeng Wang

INTEGRATION OF RIPPLE CORRELATION MPPT TECHNIQUE WITH ONE-CYCLE-

CONTROLLED TRANSFORMERLESS INVERTER FOR SINGLE-PHASE SINGLE-STAGE

PHOTOVOLTAILC SYSTEMS ...ttt ettt ss e r e e e e s ne e s e e b e e enne e nme e s neennneenree e 2552
Venkata R. Reddy ; E. S. Sreeraj

LOCATING AND SIZING OF DISTRIBUTED GENERATIONS CONSIDERING LOCAL

CONSUMPTION AND POWER EXPORT POTENTIAL.........ccooiiiiiiiii e 2558
Qiang Li ; Yong Li ; Yi Tan ; Xuebo Qiao ; Wenchao Tian ; Yijia Cao ; Yi Song ; Jingru Li ; Chongbo Sun

LOW VOLTAGE RIDE THROUGH CONTROL OF CASCADED INVERTER FOR GRID-

CONNECTED PHOTOVOLTAIC SYSTEMS UNDER ASYMMETRIC GRID FAULT

CONDITIONS .ottt h bt bttt E e e bt e b e e b b e oAb A b £ e e e b e oAb e A b e e b e R e ea bt A b e e s e e b s e b e e bt e b e ke e sb e nb e e b e e bt ane s 2563
Shuzheng Wang ; Xianyun Li

LVRT CAPABILITY OF SINGLE-PHASE GRID-CONNECTED HERIC INVERTER IN PV

SYSTEMS BY A LOOK-UP TABLE BASED PREDICTIVE CONTROL ........ccccooooiiiiiiiiieec e 2570
Esmaeil Zangeneh Bighash ; Seyed Mohammad Sadeghzadeh ; Esmaeil Ebrahimzadeh ; Frede Blaabjerg

MAGNETOSTRICTIVE ENERGY HARVESTER WITH ADJUSTABLE-AIR GAP FOR LOW

FREQUENCY HUMAN WALKING........ociiiiiiiiiieiiii e bbb bbb a s be e b ane s 2576
Baiping Yan ; Chengming Zhang ; Liyi Li

MODELING, CONTROL, AND ANALYSIS OF A THREE-PHASE HEXAGONAL VOLTAGE

SOURCE CONVERTER FOR GRID-CONNECTED PHOTOVOLTAIC SYSTEMS ..o, 2582
Abdullrahman A. Al-Shamma'A ; Abdullah M. Noman ; Khaled E. Addoweesh ; Ayman A. Alabduljabbar ; A. 1.
Alolah

MULTI-LAYER ACTIVE POWER AND FREQUENCY CONTROL STRATEGY FOR

INDUSTRIAL MICROGRIDS. ..ottt bbb sb e abe s 2588
Juan M. Rey ; Javier Solano ; Javier Torres-Martinez ; Jaume Miret Mohammad Moradi Ghahderijani ; Miguel
Castilla

MULTIPLE TIME-SCALE OPTIMIZATION SCHEDULING FOR ISLANDED MICROGRIDS

INCLUDING PV, WIND TURBINE, DIESEL GENERATOR AND BATTERIES .............cocoiiiiiieeieee 2594
Xiao Zhaoxia ; Nan Jiakai ; Josep M. Guerrero ; Fang Hongwei

NOVEL TOPOLOGY OF THREE-PHASE ELECTRIC SPRING AND ITS CONTROL............ccccceciniiiinnnnn. 2600
Qingsong Wang ; Ming Cheng ; Yunlei Jiang ; Fujin Deng ; Giuseppe Buja ; Yanbo Wang ; Zhe Chen

OPEN-CIRCUIT FAULT DETECTION FOR INVERTER FED BY NON-COMMUNICATION

SERIES-CONNECTED POWER OPTIMIZER ..........ccoooiiiiiiieic e 2606
Hui Dong ; Jian Yang ; Mi Dong ; Mei Su ; Yu Cao

OPERATION OF A TRIPLE-ACTIVE-BRIDGE-BASED BATTERY-INTEGRATED ISOLATED

PV MICROINVERTER ... .ooiiiiiiiiii sttt et ekttt n et e b e e e bt e bt e sa b e e b e e e sn e e nnn e e neesreeenee e 2611
Shiladri Chakraborty ; Souvik Chattopadhyay

OPTIMAL PLANNING OF DISTRIBUTED PHOTOVOLTAIC CONSIDERING THREE-PHASE

UNBALANCED DEGREE ..........ccooiiiiiiiiii bbb 2617
Ting He ; Ping Yang ; Chengli Zheng ; Zijian Huang ; Zhiyu Huang

OPTIMAL SIZING OF ENERGY STORAGE SYSTEMS FOR INTERCONNECTED MICRO-

Hua Xie ; Xiaofei Teng ; Qian Sun ; Jianwei Ma

PARALLEL SYNCHRONIZED SEPTUPLE BIAS-FLIP CIRCUIT FOR PIEZOELECTRIC

ENERGY HARVESTING ENHANCEMENT ........ooiiiiiiiiiii ettt esnneesnneenneennne e 2629
Kang Zhao ; Junrui Liang ; Chen Chen

PERFORMANCE EVALUATION OF STATCOM-SUPPORTED DFIG-BASED WIND ENERGY

CONVERSION SYSTEMS DURING UNBALANCED NETWORK CONDITIONS ......ccccoiiiiiiniiiiiiencneeeee 2635
Pavlos Tourou ; Johnny Chhor ; Constantinos Sourkounis



PHOTOVOLTAIC DG WITH ACCUMULATION, ACTIVE AND REACTIVE POWER
CONTROL FOR GRID-CONNECTED AND INTENTIONAL ISLANDING OPERATIONS..........ccccociviviiviieens 2641
Marcos G. Alves ; Guilherme A. Melo ; Carlos A. Canesin ; Moacyr A. G. De Brito

POWER RAMP-RATE CONTROL BASED ON POWER FORECASTING FOR PV GRID-TIED

SYSTEMS WITH MINIMUM ENERGY STORAGE ..........ccccoiiiiiiiiiii e 2647
Xiaoyang Chen ; Yang Du ; Weidong Xiao ; Shaofeng Lu
PV PARAMETER IDENTIFICATION USING REDUCED I-V DATA.......cccooiiiiiiiiiieeeeee e 2653

Shaun Tay ; Idris Lim ; Zhen Ye ; Dazhi Yang ; Ausias Garrig6s

REAL-TIME VOLT/VAR OPTIMIZATION FOR DISTRIBUTION SYSTEMS WITH

PHOTOVOLTAIC INTEGRATION. ...ttt nme e nme e s n e e nnn e neennre e 2658
Y. Chen ; B. Luckey ; J. Wigmore ; M. Davidson ; A. Benigni

RESEARCH ON POLYMERIZATION EQUIVALENT MODELING IN LARGE — SCALE

PHOTOVOLTAIC POWER PLANT ......oooiiiiiiiiii bbb bbb 2664
Fei Li ; Fan Wu ; Xing Zhang ; Jizhong Xi ; Xuan Zuo
SCADA SYSTEM FOR ISLANDED DC MICROGRIDS ........ccccooiiiiiiiiiiii i 2669

Xiao Zhaoxia ; Guo Zhijun ; Josep M. Guerrero ; Fang Hongwei

SCALABLE HYDROKINETICS POWER GENERATION NETWORK FOR RURAL

ELECTRIFICATION ...ttt st me e et e Rt et e s e e e R e e e R et e m e e nm e e b e e enne e nnr e e neenreeeneene 2675
Muhammad Anees ; Muhammad Awais ; Nofil Bin Tariq ; Nauman Zaffar

SIMULATION AND COMPARISON OF THREE PHASE CHB MLI AND THREE PHASE

CASCADED VOLTAGE SOURCE MLI TOPOLOGIES FOR GRID CONNECTED PV

APPLICATIONS .. h e E b e b b e e b e e e b e e b e e b A b e e e b e e b e b e e b e b e e b e nb e e b b s 2681
Abdullah M. Noman ; Abdullrahman A. Al-Shamma'A ; Khaled E. Addoweesh ; Ayman A. Alabduljabbar ;
Abdulrahman I. Alolah

SOLAR PV BASED DC POWER SUPPLY FOR RURAL HOMES WITH ANALOG,

MULTIPLIER-LESS MPPT CONTROLLER ...ttt 2689
Soumya Shubhra Nag ; Suman Mandal ; Santanu Mishra

STABILITY ASSESSMENT OF DFIG-BASED WIND TURBINES EQUIPPED WITH MODIFIED

VIRTUAL INERTIAL CONTROLLER UNDER VARIABLE WIND SPEED CONDITIONS...........ccccooviiininnnn. 2695
Mohammad Hasan Ravanji ; Mostafa Parniani

STABILITY STUDY OF POWER HARDWARE IN THE LOOP (PHIL)SIMULATIONS WITH A

REAL SOLAR INVERTER ... ...ttt et e e m e s e e r e e e n e e sme e e ne e snneennee e 2701
Mandip Pokharel ; Carl Ngai Man Ho

STOCHASTIC OPTIMAL SCHEDULING FOR DC-LINKED MULTI-MICROGRIDS IN

DISTRIBUTION NETWORKS ...ttt sttt et e e b e e b e e sa bt e be e e steennneareesrneenneena 2707
Bin Guo ; Nian Liu

SYNCHRONOUS POWER CONTROL FOR PV SOLAR INVERTERS WITH POWER RESERVE

CAPABILITY .ttt h bbbt bbbt e bt E e oAb 4 b £ 48 e b e oAb e A b e e E e AR e ea bt A b e e s e e b e e b e Rt e st e ke e hb e s bt et e bt b s 2712
Andres Tarraso ; Jose Ignacio Candela ; Joan Rocabert ; Pedro Rodriguez

THE CONTROL STRATEGY OF CASCADED MULTI-CELL MEDIUM-VOLTAGE WIND

POWER CONVERTER UNDER FAULT CONDITION .......ccoooiiiiiiie ittt ereese e e senesaaessaeenseesnaaessesansnessassnseenes 2718
Xin Li ; Jianwen Zhang ; Xu Cai
THE RESEARCH OF MODULAR INDEPENDENT PV POWER SUPPLY .......ccccoiiiiiie e 2724

Qiang Zhang ; Xiaoming Su ; Yu Duan ; Changling Yaoren

TECHNICAL TRACK - TT ENERGY - ENERGY STORAGE SYSTEMS

A CASCADED BOOST INVERTER BASED BATTERY ENERGY STORAGE SYSTEM WITH

REDUCED BATTERY RIPPLE CURRENT .......cooiiiiiiiiiiei ettt nn e ne e e 2733
Damith B. Wickramasinghe Abeywardana ; Branislav Hredzak ; John E. Fletcher ; Georgios Konstantinou

A NEW CONTROL APPROACH FOR PV SYSTEM WITH HYBRID ENERGY STORAGE

SYSTEM ...ttt bbbttt b e b e e b £ e e e e b e e R b AR e oA s e R e e R b e AR £ e R E e R e e R e AR e e R e R e oAb e bR e Rt R bbb e n e Rt nre e 2739
Ujjal Manandhar ; Benfei Wang ; Abhisek Ukil ; Gooi Hoay Beng ; Narsa R. Tummuru ; Sathish K. Kollimalla

A SINGLE-STAGE ISOLATED BIDIRECTIONAL MATRIX BASED AC-DC CONVERTER FOR

ENERGY STORAGE ... ..ttt ettt s s e e R e e e R e e m e sn e e s e e e r e e nnn e e neesreeeneene 2744
Amit K. Singh ; Prathamesh P. Deshpande ; S. K. Panda

AN ONLINE CAPACITY ESTIMATION METHOD FOR LITHIUM ION BATTERY CELLS

USING THE SIGNIFICANT POINTS ..ottt an s sb e 2750
Xing Zhou ; Zhenggiang Pan



BEST EFFICIENCY POINT MANAGEMENT OF AN UNDERWATER COMPRESSED AIR

ENERGY STORAGE SYSTEM USING PMSM DRIVE ...ttt 2755
Océane Maisonnave ; Luc Moreau ; René Aubree ; Mohamed-Fouad Benkhoris ; Thibault Neu ; Luc Loron

CONSENSUS NETWORK BASED DISTRIBUTED ENERGY MANAGEMENT FOR PV-BASED

CHARGING STATION ...ttt ettt st bttt h e e aa bt e ke e e st e e ss bt aab e e e b ee e bt e sa b e e beeenbeenabeebeesbeeenbeen 2761
Jing Zhang ; Ruiming Yuan ; Zhenyu Jiang ; He Yin ; Tianjin Chen ; Taoyong Li ; He Zhao

INFLUENCES OF PWM MODULATION MODES ON ENERGY FEEDBACK COMMUTATION

FOR BLDCM DRIVEN FLYWHEEL ENERGY STORAGE SYSTEM ......c.cooiiiiiiiiiiiee e 2767
Feng Yi ; Jin Ping

INTRODUCING TWO EFFECTIVE UTILIZATION SYSTEMS OF REGENERATING POWER IN

TRACTION POWER SUPPLY SYSTEM ON TOKYO METRO........cccccoiiiiiiiiiie ittt 2772
Masato Toge ; Hiraku lgarashi ; Yoshiki Shimizu

MODELING OF CHARGING PROFILES FOR STATIONARY BATTERY SYSTEMS USING

CURVE FITTING APPROACH.........coco ittt bbb bbb 2777
Kalpesh Chaudhari ; Nandha Kumar Kandasamy ; Ravi Kishore Kanamarlapudi ; H. B. Gooi ; Abhisek Ukil
MODULARIZED DOUBLE-TIERED SWITCHED CAPACITOR VOLTAGE EQUALIZER..................cecueuee. 2782

Yuma Takeda ; Hirotaka Koizumi

MULTI-OBJECTIVE OPTIMAL DISPATCH OF WIND-INTEGRATED POWER SYSTEM

BASED ON DISTRIBUTED ENERGY STORAGE .........ooiiiiii e 2788
Xinhao Wang ; Xiaohan Shi ; Hengxu Zhang ; Fei Wang

OPTIMAL ALLOCATION OF BATTERY ENERGY STORAGE IN DISTRIBUTION NETWORK

CONSIDERING THE CO-OPERATION OF GENERALIZED DEMAND SIDE RESOURCES ............ccccooueee. 2793
Wenxia Liu ; Shu Wang ; Chunxiao Wei ; Yuegiao Li ; Jing Guo

PERFORMANCE ASSESSMENT OF EQUIVALENT-CIRCUIT MODELS FOR

ELECTROCHEMICAL ENERGY STORAGE SYSTEMS ... 2799
G. Nobile ; M. Cacciato ; G. Scarcella ; G. Scelba

POWER FACTOR CALCULATION METHOD FOR THE RECTIFIER WHICH AC SIDE

CONNECTED CRM LCL RESONANT CONVERTER ...........cooiiiiiii s 2807
Jianxin Gao ; Xusheng Wu ; Wei Gao ; Xiaona Wang

RESEARCH ON CONTROL STRATEGY OF THE ENERGY STORAGE SYSTEM FOR

PHOTOVOLTAIC AND STORAGE COMBINED SYSTEM .........ccoiiiiiiiiiiiiie s 2813
Li-Dong Guo ; Ming-Yu Lei ; Zi-Long Yang ; Yi-Bo Wang ; Hong-Hua Xu ; Yuan-Yuan Chen

TECHNICAL TRACK - TT CONTROL, MECHATRONICS AND
ROBOTICS - MECHATRONICS AND ROBOTICS

A FEASIBILITY STUDY REGARDING THE IMPLEMENTATION AND APPLICATION OF A
TWO-LAYER ARCHITECTURE FOR AUTOMATED MATERIAL FLOW SYSTEMS ..o 2821
Thomas Aicher ; Dominique Détsch ; Markus Spindler ; Johannes Fottner ; Birgit Vogel-Heuser

ANALYSIS ON RIGIDITY OF HYDRAULIC HOSES FOR ELECTRO-HYDROSTATIC

ACTUATORS ...ttt h ettt h et bt skt e b e e bt e bt e h e e o H e e b e 2 b e eh e e oe e e E e e b e e Rt e e e e R e e R b e ehb e nb e ebeen b e ahe et e ebeennenbeenes 2828
Kenta Tsuda ; Kodai Umeda ; I. Kota ; Sho Sakaino ; Toshiaki Tsuji
AUTONOMOUS PADDLE AERATOR FOR SHRIMP TANKS .......ooiiiiiiiiiiie et 2834

Rilene Carolina Goelzer ; Letieri Avila ; Deliel Oliveira ; Vinicius M. De Oliveira

DESIGN AND MODELING OF A NOVEL 3-DOF LARGE-TRAVEL PARALLEL MICRO/NANO-

POSITIONING STAGE ...ttt ettt e e et e e e s b e e e s kbt e e as bt e e e sabeeeabbeeeasbbeeesnbaeestaaeaanes 2840
Xiaozhi Zhang ; Qingsong Xu

DEVELOPMENT OF CLOSED LOOP COORDINATED CONTROL OF A ROBOT GUIDED SMA

ACTUATED FLEXIBLE ACTIVE NEEDLE WITH MULTIMODAL SENSORY FEEDBACKS.............ccccoe.... 2846
Felix Orlando ; Maria Joseph

ENHANCED IBVS CONTROLLER FOR A 6DOF MANIPULATOR USING HYBRID PD-SMC

1 8 5 10 2 ) PSP 2852
Shutong Li ; Wenfang Xie ; Yanbin Gao

EXPERIMENTAL VALIDATION OF A CAR-LIKE AUTOMATED GUIDED VEHICLE WITH

TRAJECTORY TRACKING, OBSTACLE AVOIDANCE, AND TARGET APPROACH...............c..coovvvieiiinen, 2858
Chih-Lyang Hwang ; Hsing-Hao Huang

EXPERIMENTAL VARIABLE STRUCTURE TRAJECTORY TRACKING CONTROL OF A

SURFACE VESSEL WITH A MOTION CAPTURE SYSTEM ..ottt e e stnne e 2864
Rafael Vida Castro Rosario ; José Paulo V. S. Cunha



EXPLORING THE ROLE OF ROBOTIC KISSING “KISSENGER” IN DIGITAL

COMMUNICATION THROUGH ALAN TURING'S IMITATION GAME ........cocoiiiiiiiiiiie e 2870
Emma Yann Zhang ; Adrian David Cheok ; Sasa Arsovski ; Idris Oladele Muniru

MAGNETIC DESIGN AND ANALYSIS OF A RADIAL RECONFIGURABLE MAGNETIC

COUPLING THRUSTER FOR VECTORIAL AUV PROPULSION ........ooiiiiiiiiiitiiienieeice e 2876
Henrique Fagundes Gasparoto ; Olivier Chocron ; Mohamed Benbouzid ; Pablo Siqueira Meirelles

METHODS TO DEVELOP A LOW COST LABORATORY OLFACTOMETER FOR

MULTISENSORY, PSYCHOLOGY, AND NEUROSCIENCE EXPERIMENTS.........cccccocviiiiiniiniienie e 2882
Kasun Karunanayaka ; Halimahtuss Saadiah ; Hamizah Shahroom ; Adrian David Cheok

MOTION REPRODUCTION SYSTEM USING MULTI DOF HAPTIC FORCEPS ROBOTS FOR

LIGATION TASK ..ottt ettt e sttt e e b et e sttt e e a1t b e e e ah b et e a2 Ee e e a8t e e e e eR b e e e eabb e e e bbb e e e eab e e e aabbeeeasbbeeennbeeeanbeaennne 2888
Takuya Matsunaga ; Toshiaki Okano ; Xiaobai Sun ; Takahiro Mizoguchi ; Kouhei Ohnishi

PERFORMANCE EVALUATION OF MEANING-BASED PARAMETER TUNING OF ROBOT

AUDITION ...t b et h e b ekt e s bt e s h bt e A bt e e b et e bt e 4okt e b e e oAbt eeh bt eab e e e b e e e nbe e aa bt e bt e ehteenbeeanbeenbeennbeenn 2894
Mitsuharu Matsumoto

PRECISE AND STABLE FEEDBACK FOR HAPTIC DEVICE WITH EXACT DYNAMICS AND

OPTIMAL ESTIMATION ...ttt et s e e e e ss e e R e e R e e s R e e sa e e n e e e n e e nmneaneesnneennee e 2899
Weiyang Lin ; Baibo Wu ; Runze Ding ; Cheng Qian ; Xinghu Yu ; Mingsi Tong
PROPOSAL OF POWER-ASSISTED CART BASED ON INHERENTLY SAFE CONTROL............ccccecvvniine 2905

Takanori Kiyota ; Hiroki Sugimura ; Chikara Hirano ; Yasuhiro Minamiyama ; Noboru Sugimoto

PROXY BASED SLIDING MODE CONTROL AUGMENTED WITH FRICTION

COMPENSATOR FOR USE IN 1-DOF FREEHAND ULTRASOUND PROBE ..........ccccoccviiiiiiineee e 2911
Ngu Wah ; Myo Thant Sin Aung

TORQUE CONTROL OF A BRUSHLESS DC MOTOR USING MULTIVARIABLE SLIDING

MODE EXTREMUM SEEKING PITUNING .........ooooiiiiiiiie ittt se e ee e snaesteestesasaesseeassessnseenseessseessessnsennns 2917
Shirin Fartash Toloue ; Mehrdad Moallem

TRAFFIC CONTROL AT INTERSECTION WITH LINEAR TRAFFIC LIGHTS .........ccoooviiiiiie e 2923
Ichiro Maruta ; Tetsuya Yoshikawa ; Shun-Ichi Azuma ; Toshiharu Sugie

VARIABLE ADMITTANCE CONTROLLER FOR PHYSICAL HUMAN ROBOT INTERACTION.................. 2929

Hninn Wai ; Wai Hlaing ; Aung Myo ; Thant Sin

TECHNICAL TRACK - TT CONTROL, MECHATRONICS AND
ROBOTICS - CONTROL THEORY AND APPLICATIONS

A ROBUST VOLTAGE, SPEED AND CURRENT SENSORS FAULT-TOLERANT CONTROL IN

PIMSM DRIVES .ottt sh e e bt e e E et e bt e sa st e R e e e st e e nh e e R e e e b et e b e e sa b e e b e e e nb e e nnneanreenteennreenne 2937
Suneel Kumar Kommuri ; Sang Bin Lee ; Yonghyun Park ; Kalyana C. Veluvolu

A TRAJECTORY TRACKING CONTROL STRATEGY BASED ON FINITE ELEMENT

METHOD FOR PLANAR THREE-LINK UNDERACTUATED MANIPULATOR...........ccccconiiiiniiicnineeie 2943
Yawu Wang ; Xuzhi Lai ; Haogiang Chen ; Pan Zhang ; Min Wu

ADAPTIVE IMPEDANCE BASED FORCE AND POSITION CONTROL FOR PNEUMATIC

COMPLIANT SYSTEM ...ttt ittt e st e s te e te e st e e aeeeseeesaeeanteesseeesteeasteanteeaseeesseessteeseeanteesneeanseesrenesaenns 2949
Wenbo Dong ; Renhe Guan ; Letian Yuan ; Xiaoliang Gu ; Ali Anwar ; Weiyang Lin
ADAPTIVE NEURAL FOPID CONTROLLER APPLIED FOR MISSILE GUIDANCE SYSTEM ...........cccoe... 2955

Murad Yaghi ; Mehmet Onder Efe

ADAPTIVE SYNCHRONIZATION TRACKING CONTROL OF DUAL-DRIVING FEED SYSTEM

FOR GANTRY-TYPE MACHINE TOOL........ccceiiitiittiiiteiie ittt ste et sae et s te e teeasteesseeasteesseaanseessaeenseesnseanes 2961
Chengyong Zhang ; Yaolong Chen

AN EXTENDED KALMAN FILTER STATE ESTIMATION-BASED ROBUST MRAC FOR

WELDING ROBOT MOTOR CONTROL ...ttt sttt s it e s sbe e e nabe e s sbaeaesaneeeeas 2967
Paulo Jefferson Dias De Oliveira Evald ; Jusoan Lang Mér ; Romulo Thiago Silva Da Rosa ; Rodrigo Zelir
Azzolin ; Vincius Menezes De Oliveira ; Silvia Silva Da Costa Botelho

A NOVEL ALGORITHM FOR ON-LINE INERTIA IDENTIFICATION VIA ADAPTIVE

RECURSIVE LEAST SQUARES ... ..ottt sttt sttt st e ate et et e ss e e be e st eeesbeesnbe e beeanteesneeanbeesreeenseeans 2973
Zirui Liu ; Ming Yang ; Dianguo Xu

ANALYSIS OF TOOL POSTURE CONTROL METHOD ON CURVED SURFACE USING

POLISHING MACHINE WITH 5-AXIS SERIAL-PARALLEL MECHANISM ........ccooociiiiiiiiiiiie e 2979
Ryosuke Asaga ; Shuntaro Yamato ; Yasuhiro Kakinuma

AUTONOMOUS NAVIGATION FOR CONSTELLATION BASED ON INTER-SATELLITE

RANGING AND DIRECTIONS ..ottt sttt h etk et e s et et e e s b et e bt e sn b e e bt e e nbeenabeanbeesbeeenbeenns 2985
Ruipeng Li ; Hongzhuan Qiu ; Kai Xiong



CONTROL OF THE MANIPULATOR POSITION WITH THE KINECT SENSOR.........cccccoiiiiiiiiiiieeieees 2991
Jung Won Jung ; Jae Wook Jeon

CURRENT CONTROL OF IPMSM SERVO SYSTEM IN FIELD-WEAKENING REGION VIA

DOB-BASED MODEL PREDICTIVE CONTROL ........oooiiiiiiiiiii ittt e ssba e baesssnteaeanns 2997
Chao Wu ; Shihua Li ; Qi Li ; Wei Xing Zheng

DC VOLTAGE BALANCE CONTROL OF UHVDC SYSTEM WITH HIERARCHICAL

CONNECTION MODE ...ttt sttt ettt e e be e see e teeaa b e e s be e asteeasbeaabeeaseeesbeesnbe e beeenteesnbeabeesreeenseene 3003
Xuan Li ; Ying Pu ; Yulong Ma ; Lingfei Xiong ; Qinglei Guo

DECENTRALIZED OPTIMAL CONTROL FOR LARGE POPULATIONS OF TWO-WHEELED

Y4 01 = 1 L 51 0 U U PR PPPPRPUPI 3009
Myoung Hoon Lee ; Kyu Taek Oh ; Katherine A. Kim ; Jun Moon

DECENTRALIZED VARIABLE GAIN ROBUST PRACTICAL TRACKING FOR A CLASS OF

UNCERTAIN LARGE-SCALE INTERCONNECTED SYSTEMS ..ottt 3015
Shunya Nagai ; Hidetoshi Oya ; Tomohiro Kubo ; Tsuyoshi Matsuki
DERIVATIONS OF TRANSFER FUNCTIONS FROM PHYSICAL INSIGHT ..........ccooiiiiiiiieee 3021

K. 1. Hwu ; W. Z. Jiang ; Y. T. Yau

DISCRETE-TIME SLIDING MODE CONTROL USING THIRAN'S DELAY APPROXIMATION

FOR NETWORKED CONTROL SYSTEM ..ottt esnne e e s e 3025
D. H. Shah ; A. J. Mehta

DISTURBANCE REJECTION CONTROL FOR SINGLE-ROD ELECTRO-HYDRAULIC SERVO

SYSTEM BASED ON DUAL-EXTENDED-STATE-OBSERVER...........ccccooiiiiiiii e 3032
Tengfei Liu ; Jianyong Yao ; Xiangxin Liu ; Lan Li

ENERGY MANAGEMENT STRATEGY FOR A DIRECT AC-AC MODULAR MULTILEVEL

CONVERTER IN YDY COUPLING ......ooottiiiitiiiiii itttk b s sb e sb b b e b bt b b e b nbe e e ane s 3038
Antony Dasco ; Seddik Bacha ; Bertrand Raison

EXPERIMENTAL VERIFICATIONS OF CONTROL EFFECTS FOR SEVERE CONDITIONS AT

ELEVATOR EMERGENCY STOP BASED ON THE SAFETY STANDARDS .........ccooiiiiiieeece e 3045
Keisuke Kawase ; Naoki Kobayashi ; Toshiko Nakagawa
FUZZY TEMPERATURE CONTROL OF INDUCTION COOKER..........ccccocctiiiiiiiiniiinienieeee e 3051

Zhidong Dong ; Yuling Li ; Shiyao Zhang ; Fei Shang
MODELING AND CONTROL DESIGN OF DIFFERENTIALLY STEERED WHEELED MOBILE

Magdi S. Mahmoud ; Abdalrahman M. Hassanine

NONCONTACT CONVEYANCE SYSTEM IN SYNCHRONIZATION WITH A THIN STEEL

PLATE USING FEEDFORWARD CORRECTION........coiiiiiiiiiiiiie et e e e 3063
Kyosuke Ota ; Yuki Arita ; Toshiko Nakagawa

OPTIMAL SECOND ORDER INTEGRAL SLIDING MODE CONTROL FOR A FLEXIBLE

JOINT ROBOT MANIPULATOR ...ttt e e 3069
Kamal Rsetam ; Zhenwei Cao ; Zhihong Man ; Maria Mitrevska

OUTPUT TRACKING OF TIME-VARYING LINEAR SYSTEM USING ZD CONTROLLER

WITH PSEUDO DIVISION-BY-ZERO PHENOMENON ILLUSTRATED..........ccccoiiiiiiiiiniec e 3075
Yunong Zhang ; Jinjin Guo ; Deyang Zhang ; Binbin Qiu ; Zhi Yang

POSITION CONTROL OF A MAGNETIC LEVITATION DEVICE USING A NON-LINEAR

DISTURBANCE OBSERVER AND INFLUENCE OF THE POSITION SENSING ........ccccooiiiiiinienieeenee e 3081
Alexandre De Langlade ; Seiichiro Katsura

REACHABILITY-RELATED ANALYSIS OF DOUBLE-DEFICIENT K-TH ORDER SYSTEMS

OF PETRI NETS IN TERMS OF A CLOSED-FORM SOLUTION .......cccciiiiiiiiiiiii e 3087
Tsung Hsien Yu

REDUCED ORDER DISCRETE EXTENDED STATE OBSERVER (RODESO) BASED

REPETITIVE CONTROL FOR REJECTING PERIODIC AND APERIODIC DISTURBANCES ...........c.......... 3093
Don Bombuwela ; Maria Mitrevska ; Zhenwei Cao ; Zhihong Man

RESEARCH ON AUTONOMOUS ORBIT DETERMINATION FOR EARTH-MOON

CONSTELLATION BASED ON ADAPTIVE EKF .......ccoooiiiiiii e 3098
Shuai Lu ; Jing Yang ; Hongzhuan Qiu

ROBUST BACKSTEPPING CONTROL WITH DISTURBANCE REJECTION FOR A CLASS OF

UNDERACTUATED SYSTEMS ...ttt bbbt bbbtk sb e e abe s 3104
Muhammad Kazim ; Adeel Zaidi ; Lixian Zhang ; Adeel Mehmood

ROBUST NONOVERSHOOTING TRACKING CONTROL FOR LINEAR MULTIVARIABLE

N 4 1 1 0 TSP PR 3110
Nithin Xavier ; Bijnan Bandyopadhyay ; Robert Schmid



SLIDING MODE REPETITIVE EQUIVALENT CONTROL FOR INDUCTION MOTOR BASED

ON HARDWARE-IN-LOOP SYSTEM ...ttt sne s nme e neesnneaneennreenne 3116
Cao Jing ; Tong Chaonan

SUCCESSIVE PARABOLIC INTERPOLATION AS EXTREMUM SEEKING CONTROL FOR

MICROBIAL FUEL & ELECTROLYSIS CELLS .........ooiiiiiii e 3128
Tom R. Molderez ; Bas De Wit ; Korneel Rabaey ; Marian Verhelst

THREE-DIMENSIONAL PATH FOLLOWING CONTROL OF UNDERACTUATED

AUTONOMOUS UNDERWATER VEHICLE..........cccoiitiiiiiiiiiie e 3134
Xuliang Yao ; Xiaowei Wang

VELOCITY REGULATION OF A LINEAR WELDING ROBOT BY UNSCENTED AND

CUBATURE KALMAN FILTER OUTPUT ESTIMATION-BASED SLIDING MODE CONTROL.................... 3140

Paulo Jefferson Dias De Oliveira Evald ; Romulo Thiago Silva Da Rosa ; Jusoan Lang Mor ; Rodrigo Zelir
Azzolin ; Vincius Menezes De Oliveira ; Silvia Silva Da Costa Botelho

TECHNICAL TRACK - TT CONTROL, MECHATRONICS AND ROBOTICS - FAULT DIAGNOSIS,
PROGNOSIS AND FAULT TOLERANT CONTROL

A DATA-DRIVEN APPROACH FOR FAULT DETECTION OF OFFSHORE WIND TURBINES

USING RANDOM FORESTS ...t b e bbb 3149
Yulin Si ; Liyang Qian ; Baijin Mao ; Dahai Zhang

A FAULT TOLERANT CONTROL FOR MODULAR MULTILEVEL CONVERTER UNDER

SUBMODULE FAULT CONDITIONS ...ttt sme e e e nne e nnneeneennnas 3155
Min Li ; Zheng Gong ; Hanzhe Wang ; Peng Dai ; Chen Wei

AN APPROACH FOR ASSESSMENT OF LEVEL OF DEGRADATION AND RUL ESTIMATION

FOR ADYNAMIC SYSTEMIE ...ttt b e st et e b e s b et e e et e e nnnear e e sreeennee e 3161
Toufik Aggab ; Frédéric Kratz ; Pascal Vrignat ; Manuel Avila

BEARING FAULT DIAGNOSIS APPLICATION IN CEMENT VERTICAL MILL BASED ON

IMPROVED EMPIRICAL MODE DECOMPOSITION .......ccccoiiiiiiiiiiiiiii s 3173
Huazhao Ding ; Yongjian Sun

CURRENT BASED OPEN-CIRCUIT FAULT DIAGNOSIS AND FAULT-TOLERANT CONTROL

FOR TWO-LEVEL POWER CONVERTERS WITH DIRECT MODEL PREDICTIVE CONTROL.................. 3179
Zhenbin Zhang ; Kejun Cai ; Ralph Kennel

DEVELOPMENT OF SENSORLESS CHATTER DETECTION METHOD IN BALL SCREW

DRIVE SYSTEM APPLYING MODE DECOUPLING .......ccocciiiiiiiieiieiiteset et snee e 3185
Akihiro Sugiyama ; Yuki Yamada ; Shuntaro Yamato ; Yasuhiro Kakinuma

FAULT-TOLERANT CONTROL FOR UNMANNED AERIAL VEHICLE WITH WING

DAMAGED ... e b b h R R R e R R R R R R e bR e bbb neane s 3191
Bai-Qing Fan ; Xiao Zhang ; Bo Tian ; Lei Guo

MODELING AND VERIFYING THE COMMUNICATION AND CONTROL OF A FLEET OF

COLLABORATIVE AUTONOMOUS UNDERWATER VEHICLES .........c.coooiiiiiiiieee e 3197
Hong Liu ; Ruofa Cheng ; Tianyu Yang ; Jing Wang

MOTION INTERFERENCE DETECTION AND IDENTIFICATION IN MOBILE ROBOTS USING

DRIVING MOTOR CURRENTS ...ttt bbb bbb 3203
Ranyaphat Hongpipatsak ; Manop Wongsaisuwan

PERFORMANCE RECOVERY OF UNDIRECTED FORMATIONS SUBJECT TO FAILURES IN

COMMUNICATION LINKS ..ottt bbbt ke b s b e e b b e e b s bt e s bbb e b e s bt e e e ke e b e nb e e e e abeene s 3209
Ali Moradi Amani ; Guanrong Chen ; Mahdi Jalili ; Xinghuo Yu

ROBUST FAULT DETECTION OF NETWORKED CONTROL SYSTEMS WITH TIME-

VARYING DELAY AND RANDOM PACKET LOSS BASED ON DELTA OPERATOR............ccccoiiiiiiiinieens 3215
Jianxun Zhou ; Duanjin Zhang

ROTOR MOUNTED WIRELESS SENSORS FOR CONDITION MONITORING OF BRUSHLESS

SYNCHRONQUS GENERATOR........cocoiitiiiiiiiii bbb bbb 3221
Padmanabhan Sampath Kumar ; Lihua Xie ; Kyaw Thiha ; Boon-Hee Soong ; Viswanathan Vaiyapuri ; Sivakumar
Nadarajan

SLIDING MODE OBSERVER BASED DISTURBANCE RECONSTRUCTION AND FAULT

TOLERANT CONTROL FOR NONLINEAR SYSTEM ........oiiiiiiiiiiiiiiei et 3227

Yiyong Sun ; Changxing Ding ; Jinyong Yu ; Zhan Li ; Yuandi Li

STATE-OF-CHARGE ESTIMATION OF LITHIUM-ION BATTERIES BY LEBESGUE

SAMPLING-BASED EKF METHOD ........oooiiiiiiiiiii ettt sttt sttt nte e st eabeensnes 3233
Wuzhao Yan ; Guangxing Niu ; Shijie Tang ; Bin Zhang



SUBMODULE SHORT-CIRCUIT FAULT DIAGNOSIS BASED ON WAVELET TRANSFORM

AND SUPPORT VECTOR MACHINES FOR MODULAR MULTILEVEL CONVERTER WITH

SERIES AND PARALLEL CONNECTIVITY ...ttt nne s 3239
Chuang Wang ; F. Ricardo Lizana ; Zunchao Li ; Angel V. Peterchev ; Stefan M. Goetz

WATER INGRESS DETECTION IN LOW-PRESSURE GAS PIPELINES USING VIBRATION

SENSORS ... E bbb LR e e 3245
Srivathsan Chakaravarthi Narasimman ; Sugunakar Reddy Ravula ; Libo Wang ; Abhisek UKkil ; Justin Dauwels

WAVELET TRANSFORM-FRACTAL DIMENSION-BASED METHODOLOGY FOR DAMAGE

ASSESSMENT IN TRUSS TYPE STRUCTURES. ...t 3251
Francisco J. Perez-Macias ; Carlos A. Perez-Ramirez ; Martin Valtierra-Rodriguez ; Aurelio Dominguez-
Gonzalez ; Juan P. Amezquita-Sanchez

TECHNICAL TRACK - TT CONTROL, MECHATRONICS AND ROBOTICS - SIGNAL
PROCESSING AND ARTIFICIAL INTELLIGENCE

A CLUSTERING-BASED ALGORITHM FOR AUTOMATIC DETECTION OF AUTOMOBILE

DASHBOARD ...ttt et e bt e s h bt e R e e e R et e bt e ea e R e E e nR e R e e R et e R e e e R e e R e e e n e e nnr e re e r e e e re e e 3259
Ming Yi ; Zhenhua Yang ; Fengyu Guo ; Jialin Liu

A NOVEL SENSOR FOR REAL-TIME MEASUREMENT OF FORCE AND TORQUE OF

COLONOSCOPE ...t h ettt E bbbt e a b e e b e e b e e e e b e e s b e bt e s etk e e b e b b et e b e e sbenb e e b e e neene s 3265
Changyuan Zheng ; Zhigin Qian ; Kang Zhou ; Hao Liu ; Dongyuan Lv ; Wenjun Zhang
A SCHEME BASED ON PMU DATA FOR POWER QUALITY DISTURBANCES MONITORING.................. 3270

Arturo Mejia-Barron ; Juan P. Amezquita-Sanchez ; Aurelio Dominguez-Gonzalez ; Martin Valtierra-Rodriguez ;
Jose R. Razo-Hernandez ; David Granados-Lieberman

ASSOCIATIVE SYNTHESIS OF FINITE STATE AUTOMATA MODEL OF A CONTROLLED

OBJECT WITH HYPERDIMENSIONAL COMPUTING .......cccooiiiiiiiiiiiiici s 3276
Evgeny Osipov ; Denis Kleyko ; Alexander Legalov

AUTO-CALIBRATION AND NOISE REDUCTION FOR THE SINUSOIDAL SIGNALS OF

MAGNETIC ENCODERS ...ttt sttt s et e e st e te e s s e e steesnteesseeesteeasteenteeaseeesseesnteeseeanseesneeanseeanenenseens 3286
Ha Xuan Nguyen ; Thuong Ngoc-Cong Tran ; Jae Wan Park ; Jae Wook Jeon

CORNER DETECTION IN FISHEYE IMAGES BY MODIFIED YIN-YANG GRID..........c.ccoceiiiiieiieeiie e 3292
An-Shui Yu ; Kenji Hara ; Kohei Inoue ; Kiichi Urahama

DE-NOISING FOR VIBRATION SIGNALS BASED ON LOCAL MEAN DECOMPOSITION...........ccccoevniiiene 3298

Xuejun Chen ; Yongming Yang

FAST LOCAL STEREO MATCHING WITH EFFECTIVE MATCHING COST AND ROBUST

COST AGGREGATION. ... ..ottt ettt bbbt bbb bt e b e e bbb e st s b e e s s e b e e b e n bt e b e ke e b e nb e e e b ene s 3304
Zhengrong Zhu ; Xiaoyong Lei

IMPROVEMENT OF THE ACCURACY OF ABSOLUTE MAGNETIC ENCODERS BASED ON

AUTOMATIC CALIBRATION AND THE FUZZY PHASE-LOCKED-LOOP ...........c.ccccoiiiiiiinineeeie e 3310
Thuong Ngoc-Cong Tran ; Ha Xuan Nguyen ; Jae Wan Park ; Jae Wook Jeon

MACHINES AS AN ASSISTANTS FOR HUMANS' CREATIVITY: A CONCEPTUAL MODEL ...................... 3316
Hasmik Osipyan ; Somaiyeh Vedadi ; Adrian David Cheok

NONSTATIONARY FILTERING NETWORK...........coctiiiitiiiiiiie st sne s 3322
Roman Kaszynski ; Adrian Sztandera ; Katarzyna Wiechetek

ROBUST THRESHOLDING BY CALIBRATION ...ttt 3328
Zhenzhou Wang

SOLVING A NEW TYPE OF TSP USING GENETIC ALGORITHM ..........cccoiiiiiiiiieee s 3333
Dan Chen

SPEED ESTIMATION FOR CONTACTLESS ELECTROMAGNETIC ENCODERS ..........cooooiiiiiieeee, 3340

Pu Wang ; Philip V. Orlik ; Bingnan Wang ; Kota Sadamoto ; Wataru Tsujita ; Yoshitsugu Sawa

TAYLOR-ZHANG DISCRETIZATION FORMULA EXTENDED TO TIME-VARYING FOUR

FUNDAMENTAL OPERATIONS WITH NUMERICAL EXPERIMENTS.........ccooiiiiiiiiiiieniee e 3345
Yunong Zhang ; Huihui Gong ; Jian Li ; Binbin Qiu ; Huanchang Huang

TRACKING THE POWER PORT OF REMOTE RADIO UNIT (RRU) USING COMPUTER

72 03 0 PP PR PPN PRSI 3352
Ali Anwar ; Weiyang Lin ; Hengbo Ma ; Huijun Gao ; Wenbo Dong ; Chenglu Liu



TECHNICAL TRACK - TT INFORMATION COMMUNICATIONS TECHNOLOGY -
COMMUNICATIONS FOR INDUSTRIAL AND FACTORY AUTOMATION

A CLOSED-LOOP STEPPER MOTOR DRIVE BASED ON ETHERCAT ........ccocoiiiiiiiiieee e 3361
Vinh Quang Nguyen ; Nhan Van Phan Tran ; Hoang Ngoc Tran ; Kien Minh Le ; Jae Wook Jeon

A POWER CONTROL AND OPTIMIZATION METHOD FOR BURST BANDWIDTH DEMAND

IN HETEROGENEOUS INDUSTRIAL WIRELESS NETWORKS.......ocoiiii e 3366
Jintao Wang ; Xi Jin ; Peng Zeng ; Changging Xia ; Ming Wan

CONCEPT AND FIRST CASE STUDY FOR A GENERIC PREDICTIVE MAINTENANCE

SIMULATION IN ANYLOGICT ... .ot b bbb bbb 3372
Maximilian Zarte ; Ude Wunder ; Agnes Pechmann
DESIGN OF GATEWAY BASED ON CC-LINK IE FIELD AND SERIAL COMMUNICATION ...........cceouenee. 3378

Nhan Van Phan Tran ; Vinh Quang Nguyen ; Hoang Ngoc Tran ; Jae Wan Park ; Jae Wook Jeon

EMBEDDED-WEB-BASED REMOTE CONTROL FOR REPRAP-BASED OPEN-SOURCE 3D

PRINTERS .ottt et s Rt oot e Rt e Rt e ea s e e Rt e e et e a R et e R e e e R e e e s R e e sn s e e R e e nnn e e nneeanne e reennreenne 3384
Chao Liu ; Pingyu Jiang ; Wenlei Jiang

IMPLEMENTATION OF ADAPTIVE FUZZY DUAL RATE PID CONTROLLER FOR

NETWORKED CONTROL SYSTEMS ..ot ne s 3390
Hoang Ngoc Tran ; Vinh Quang Nguyen ; Nhan Van Phan Tran ; Kien Minh Le ; Jae Wook Jeon

META-PROCESS MODELING METHODOLOGY FOR PROCESS MODEL GENERATION IN

INTELLIGENT MANUFACTURING ......oooiiitiiiiiiiieit ettt bbb bbbt n e be e b e b e sneane s 3396
Jodo Reis ; Gil Gongalves ; Norbert Link

RULE ONTOLOGY FOR AUTOMATIC DESIGN VERIFICATION APPLICATION TO PCB

MANUFACTURING AND ASSEMBLY ...ttt ettt et e sbe e beenneeaneesnneeneennneenne 3403
Rui Abrantes ; Mario Basto ; Jodo Varajao ; Luis Magalhaes ; Pedro Ribeiro ; Luis César Freitas

TECHNICAL TRACK - TT INFORMATION COMMUNICATIONS TECHNOLOGY - CLOUD
COMPUTING. BIG DATA AND INDUSTRIAL INFORMATICS

DATA EXCHANGE FORMAT REQUIREMENTS AND ANALYSIS COLLABORATION IN PCB

L0 D (PSPPSR 3413
Rui Abrantes ; Anténio M. P. Silva ; Jodo Varajao ; Luis Magalhaes ; Pedro Ribeiro ; Luis César Freitas
NEGI-NSP: NEGATIVE SEQUENTIAL PATTERN MINING BASED ON LOOSE CONSTRAINTS ................ 3419

Ping Qiu ; Long Zhao ; Xiangjun Dong

TECHNICAL TRACK - TT INFORMATION COMMUNICATIONS
TECHNOLOGY - INDUSTRIAL CYBER PHYSICAL SYSTEMS

ARC APPROXIMATION ALGORITHM OF SPATIAL MOVEMENTS FOR INDUSTRIAL

L 20 1 310 1 N OO PP PRP PP PPRPRIN: 3429
Oleg I. Borisov ; Vladislav S. Gromov ; Anton A. Pyrkin ; Igor V. Petranevsky ; Alexey O. Klyunin ; Alexey A.
Bobtsov

DEVELOPMENT OF A SMART ELECTRIC MOTOR TESTBED FOR INTERNET OF THINGS

AND BIG DATA TECHNOLOGIES .........c.ooooiiiiiiieii ettt e e s e s e e nne e anneenneennne e 3435

Jonas Queiroz ; José Barbosa ; José Dias ; Paulo Leitdo ; Eugénio Oliveira
DEVELOPMENT OF AN EVENT-ORIENTED, CLOUD-BASED SCADA SYSTEM USING A
MICROSERVICE ARCHITECTURE UNDER THE RAMI4.0 SPECIFICATION: LESSONS

Thomas Porrmann ; Roland Essmann ; Armando W. Colombo

DYNAMIC ADAPTATION OF DUTY CYCLING WITH MAC PARAMETERS IN CLUSTER

TREE IEEE 802.15.4 NETWORIKS ...t e ettt e e e e s ae e e e e e s et e e e e e e s saaate e e e e e e aasnteeeeeeeeesnnnenneas 3449
Nikumani Choudhury ; Rakesh Matam ; Mithun Mukherjee ; Lei Shu

HOTLOG: AN I0T-BASED EMBEDDED SYSTEM FOR INTELLIGENT TRACKING IN

N 8 00 . N 2 D 1 RPN 3455
Thiago Manuel Fortunato Da Costa ; Vanessa Telles Da Silva ; Gabriel Lavoura Dos Santos ; Nelson Lopes
Duarte Filho ; Silvia Silva Da Costa Botelho ; Vinicius Menezes De Oliveira

IN-NETWORK PROCESSING FOR CONTEXT-AWARE SOA-BASED MANUFACTURING

I S 3 N 70\ USSR 3460
Hasan Derhamy ; Jens Eliasson ; Jerker Delsing ; Jan Van Deventer



INCLUDING HUMAN TASKS AS SEMANTIC RESOURCES IN MANUFACTURING

ONTOLOGY MODELS ..ottt e st s et te e st e e te e e s e e steesateesseeesteeasseanteeaseeesseessteeseeaneeesneeanseesrenesennnn 3466
Borja Ramis Ferrer ; Wael M. Mohammed ; Andrei Lobov ; Amalia Moreno Galera ; Jose L. Martinez Lastra

INTELLIGENT PROPERTY SUPPORT FOR CYBER-PHYSICAL PRODUCT SYSTEM

1% (01 00 51 00\ C PSSP P PO PPOPPUPTPPRRPPIOt 3474
Laszl6 Horvath

LIGHTCON: SIMPLIFY LINE-OF-SIGHT CONNECTION WITH VISIBLE SYMBOLS IN

INDUSTRIAL WIRELESS NETWORIKS ...ttt n e ne s 3480
Xi Yue ; Zhezhuang Xu ; Wenchao Huang ; Rongkai Wang ; Hao Jiang ; Cailian Chen ; Shih-Hau Fang
OPC UA INTEGRATION INTO THE WEB ...t e e 3486

Salvatore Cavalieri ; Damiano Di Stefano ; Marco Giuseppe Salafia ; Marco Stefano Scroppo

PETRI NETS APPROACH FOR DESIGNING THE MIGRATION PROCESS TOWARDS

INDUSTRIAL CYBER-PHYSICAL PRODUCTION SYSTEMS .. ..ottt 3492
Ana Cachada ; Flavia Pires ; José Barbosa ; Paulo Leitao

PRINCIPLES AND RISK ASSESSMENT OF MANAGING DISTRIBUTED ONTOLOGIES

HOSTED BY EMBEDDED DEVICES FOR CONTROLLING INDUSTRIAL SYSTEMS.........coooviviiiiniinieens 3498
Borja Ramis Ferrer ; Samuel Olaiya Afolaranmi ; Jose Luis Martinez Lastra

RAMI 4.0 BASED DIGITALIZATION OF AN INDUSTRIAL PLATE EXTRUDER SYSTEM:

TECHNICAL AND INFRASTRUCTURAL CHALLENGES .........ooiiiiii ittt 3506
Daniel Schulte ; Armando W. Colombo

SAMBA: A SELF-AWARE HEALTH MONITORING ARCHITECTURE FOR DISTRIBUTED

INDUSTRIAL SYSTEMS ...ttt ettt sttt b e sa bt e ke e a1t e e sh e e bt e e b et e bt e sa b e et e e e nbeenabeanbeesbeeebeee 3512
Lydia C. Siafara ; Hedyeh A. Kholerdi ; Aleksey Bratukhin ; Nima Taherinejad ; Alexander Wendt ; Axel Jantsch ;
Albert Treytl ; Thilo Sauter

SCHEDULING FOR HETEROGENEOUS INDUSTRIAL NETWORKS BASED ON NB-10T

0 D103 5 110 ) L0 L € PP P R PPRPRUPRRIN 3518
Changging Xia ; Xi Jin ; Linghe Kong ; Peng Zeng ; Di Guan

STATISTICAL DETECTION AND ISOLATION OF CYBER-PHYSICAL ATTACKS ON SCADA

SYSTEMS .ot b bbb e b e e b s b e e e R e e a b A h e h e R e e R bR R e R bR e R r e 3524
Van Long Do
TEACHING CYBER PHYSICAL SYSTEMS ENGINEERING .........ccooiiiiiiiiiiie e 3530

Juho Makio ; Elena Makio-Marusik ; Eugeny Yablochnikov ; Valery Arckhipov ; Kirill Kipriianov

TECHNICAL TRACK - TT INFORMATION COMMUNICATIONS
TECHNOLOGY - EMBEDDED SYSTEMS AND CHIPS

COLLISION AVOIDANCE SYSTEM FOR AN AUTONOMOUS SAILBOAT ..ot 3539
Jodo Esteves ; Luis Gomes ; Anik6 Costa
DESIGN OF REAL-TIME SIFT FEATURE EXTRACTION .......cooiiiiiiiiic ettt e eare e eraa e 3545

Ruigi Wang ; Jae Wook Jeon

FAST THERMAL SENSOR ALLOCATION ALGORITHMS FOR OVERHEATING DETECTION

OF REAL MICROPROCESSORS ..ottt ettt e e s ettt e e e e e s st a e e e e s s e ata e e e e e s s sababaeeeeessaataeeeeeesessnreeeeas 3550
Xin Li ; Xueting Wei ; Zhemin Duan

FPGA STATIC TIMING ANALYSIS ENHANCEMENT BASED ON REAL OPERATING

CONDITIONS .ottt et e e ettt e e e st e e e s teeeeasbteeeasbeee s teeeeasaeeeesabeeeaabaeeeassseeesabeeeabseeeassseessabaeesnteaeanes 3556
Marc Alexandre Kacou ; Fakhreddine Ghaffari ; Olivier Romain ; Bruno Condamin

LIGHTWEIGHT MULTICORE VIRTUALIZATION ARCHITECTURE EXPLOITING ARM

TRIUSTZIONE ...tttk h et h e e bt e bt e bt e bt e R b e eh £ et e b e e R b e A b e oA e e e b e ea bt ab e e R e e b e e b e nbe e st e ek e enbenbenbeeneennan 3562
S. Pinto ; A. Oliveira ; J. Pereira ; J. Cabral ; J. Monteiro ; A. Tavares

MEASUREMENT OF AIR FLOW IN NEWBORN POULTRY TRANSPORTATION SYSTEMS ...........cccoovee. 3568
Ricardo Pardo ; Carlos Gonzalez ; José Farifia ; Maria D. Valdés ; Juan J. Rodriguez-Andina ; Manuel Portela

REAL-TIME MONITORING OF POULTRY ACTIVITY IN BREEDING FARMS ..........cccccoiiniiniiiiinee 3574

Carlos Gonzélez ; Ricardo Pardo ; José Farifia ; Maria D. Valdés ; Juan J. Rodriguez-Andina ; Manuel Portela

TECHNICAL TRACK - TT INFORMATION COMMUNICATIONS
TECHNOLOGY - INDUSTRIAL ELECTRONICS AND EDUCATION

APPLICATION OF PROBLEM-BASED LEARNING METHOD FOR A COURSE ON MODELING
AND CONTROL OF ELECTRIC DRIVES ...ttt st aae e st a e et a e e sba e e s arbaaeaaes 3583
Jenni Rekola ; Tuomas Messo



TEACHING AND LEARNING ENGINEERING SUBJECTS IN THE TIMES OF THE 10T: A

CASE STUDY ON A COURSE ON WIRELESS COMMUNICATIONS AND NETWORKS..........cccooiiiiiiiiens 3589
Juan R. Pimentel ; Oscar Baltuano ; Renzo Chan ; Jean-Pierre Tincopa
UVISPACE — A MULTIDISCIPLINARY PBL SYSTEM BASED ON MOBILE ROBOTS............cocociieiieiiens 3595

Javier Lopez-Randulfe ; Juan J. Rodriguez-Andina ; José Farifia

SPECIAL SESSION: - SS INTELLIGENT TECHNIQUES FOR
BUILDING ENERGY MANAGEMENT

A NOVEL POWER THEFT DETECTION ALGORITHM FOR LOW VOLTAGE DISTRIBUTION

INETWORK ...ttt ekttt e s a e e bt e e E et e bt e 4a Rt e R e e e st e e ns s e ea R e e e b et e b e e ea b e e b e e enneenbeeanneenteennneenn 3603
Arvind Kumar Gupta ; Ayan Mukherjee ; Aurobinda Routray ; Rajashree Biswas

COMPREHENSIVE STUDY OF THE BENEFITS OF INTEGRATING A SHARING ENERGY

STRATEGY BETWEEN PROSUMERS ..........ooiiiiiiiiiii et n bbb n e nbe e 3609
M. Ruiz-Cortés ; E. Romero-Cadaval ; C. Roncero-Clemente ; F. Barrero-Gonzalez ; E. Gonzalez-Romera

EMD INSPIRED FILTERING ALGORITHM FOR SIGNAL ANALYSIS IN THE CONTEXT OF

NON INTRUSIVE LOAD MONITORING........oooiiiiiiiiiiiiie ettt sne s esnneesnneenneennne e 3615
Alaa Saleh ; Pirmin Held ; Dirk Benyoucef ; Djaffar Ould Abdeslam

ENERGY AND THERMAL COMFORT MANAGEMENT IN A SMART BUILDING

FACILITATING A MICROGRID OPTIMIZATION .......cociiiiiiiiiiii i 3621
Dimitrios Thomas ; Ali Bagheri ; Veronique Feldheim ; Olivier Deblecker ; Christos S. loakimidis

NEURAL NETWORK-BASED LED LIGHTING CONTROL WITH MODELING UNCERTAINTY

AND DAYLIGHT DISTURBANC E ........coooiiiiiiiii ittt bbbt 3627
Afagh Mohagheghi ; Mehrdad Moallem ; Alireza Khayatian

NUMERICAL AND EXPERIMENTAL CHARACTERIZATION OF A NOVEL LOW-COST

THERMAL AIR FLOW SENSOR ..ottt te e e st e s e e teesateabe e et aeesseesnbe e teeenteesnseateesneeesreesns 3633
Florian Wenig ; Christian Heschl ; Thomas Glatzl ; Thilo Sauter
POWER ELECTRONIC INTERFACE CONVERTER FOR RESOURCE EFFICIENT BUILDINGS................. 3638

Indrek Roasto ; Argo Rosin ; Tanel Jalakas

SMART HOUSE OPERATION UNDER PV AND LOAD DEMAND UNCERTAINTY

CONSIDERING EV AND STORAGE UTILIZATION ......ooooiiiiiiiii ettt e etaa e s sra e s erae e snrnaeaanns 3644
Dimitrios Thomas ; Olivier Deblecker ; Konstantinos Genikomsakis ; Christos S. loakimidis

SPECIAL SESSION: - SS HIGH PERFORMANCE LINEAR
MACHINES AND DRIVE SYSTEMS

DESIGN AND ANALYSIS OF A NOVEL DOUBLE-SIDED FIVE-PHASE MODULAR LINEAR

PERMANENT MAGNET MACHINE .....ccooiiiiiiiiiiii bbb bbb b ane s 3653
Keyu Guo ; Jing Zhao ; Xiangdong Liu ; Liu Yang ; Hao Chen

DIRECT THRUST FORCE CONTROL OF OPEN-END WINDING LINEAR VERNIER

PERMANENT-MAGNET MOTOR WITH REDUCED FORCE RIPPLE ...........ocociiiiiiiiiie e 3659
Binyu Wu ; Mei Kang ; Jinghua Ji ; Dezhi Xu ; Wenxiang Zhao

IMPROVED SPEED ESTIMATION METHOD OF LINEAR INDUCTION MOTORS ........cccoooiiiiiiiniiieniinenins 3664
Renjun Dian ; Wei Xu ; Dong Hu ; Yi Liu ; Qi Zhao

MODEL AND PERFORMANCE STUDY ON THE PMLSM ......oooiiiiiiiiiiiiiiie sttt 3670

Dabin Zhu ; Jiwen Han ; Xinjin Wang ; Yaping Zhu ; Xibin Guo

NON-SYMMETRICAL PERMANENT-MAGNET LINEAR MOTOR TRACTION SYSTEMS FOR

SUBWAY APPLICATIONS .. ..ottt ettt s et e s h e e e e Rt e et e sm e e R e e e et e nme e s e e nre e e neennreenres 3676
Wei Wang ; Yanan Feng ; Wei Hua ; Ming Cheng ; Jun Hang

OPTIMAL CURRENT REFERENCE WITH MAXIMUM THRUST CRITERION FOR LINEAR

INDUCTION MACHINE BASED DEADBEAT CONTROL ........ooooiiiiiiiii e 3682
Jiangiao Zou ; Wei Xu

THE DESIGN OF A POSITION-BASED REPETITIVE CONTROL FOR SPEED RIPPLE

REDUCTION IN PMLSIMS ..ottt ettt h e ek b e s bt e bbb e bt e s b e b e e b e bt e bk e e b e nb e e e beene s 3688
Mi Tang ; Andrea Formentini ; Shafiq Odhano ; Pericle Zanchetta

THE THRUST FLUCTUATION SUPPRESSION OF SEGMENTED DOUBLE SIDED LINEAR

INDUCTION MOTOR ...ttt st s e e Re e et e n Rt e et e am e e R e e e R et e R e e am s e e s e e enreennr e e neesreeeneene 3693
Xiao Sun ; Liming Shi ; Zhihua Zhang ; Haibin Zhu



THRUST RIPPLE COMPENSATION OF PMLSM BASED ON SECOND-ORDER SLIDING
MODE OBSERVER WITH SUPER-TWISTING ALGORITHM...........ccccoiiiiiieiie e see e se e se e snee e 3698
Rui Yang ; Mingyi Wang ; Liyi Li ; Le Pei

SPECIAL SESSION: - SS DIRECT-DRIVE ELECTRIC MACHINES AND DRIVES

COMPARISON OF MODULAR WIND TURBINE GENERATORS CONSIDERING

STRUCTURAL ASPECTS ...ttt sttt st e et b e e st et e e e bt e e e e s b bt e e aa b ee e e s b e e e e ab b e e e aaba e e e abbbeeenbeeesnbaeeaneeas 3707
Udai Shipurkar ; Faisal Wani ; Jianning Dong ; George Alpogiannis ; Henk Polinder ; Pavol Bauer ; J. A.
Ferreira

DESIGN OPTIMIZATION AND COMPARATIVE ANALYSIS OF DUAL-STATOR FLUX

MODULATION MACHINES ... .ottt sttt te et e st e e st e e steessbeeabeeeseeesbeesnbe e beeenteesneeanbeesreeenreenns 3719

Qingsong Wang ; Shuangxia Niu
DRIVE FOR DC-BIASED SINUSOIDAL CURRENT VERNIER RELUCTANCE MOTORS WITH
ASYMMETRICAL POWER ELECTRONICS DEVICES .......oooiiiiiiiii ittt siae e snea e 3725
An Li ; Zihan Gao ; Dong Jiang ; Shaofeng Jia ; Ronghai Qu ; Wubin Kong
HIGH PRECISION SINS/OD DEAD RECKONING ALGORITHM CONSIDERING LEVER ARM

EFFECT ... b bt a bbb e e e R e e b A b e b e e a e e b b e e e b e e bbb bbb e e n e b 3731
Kang Gao ; Shunging Ren ; Xijun Chen ; Guoxing Yi ; Zeyuan Xu
MODEL PREDICTIVE CONTROL OF LINEAR INDUCTION MOTOR DRIVE .........cccocoiiiiniiniiiiciineee 3736

Saeed Masoumi Kazraji ; Mohammad Bagher Bannae Sharifian
MODELING AND CONTROL OF DUAL PARALLEL BLDC MOTOR DRIVE SYSTEM WITH

SINGLE INVERTER ......oooiiiiiiiiii ittt sttt s bt e s bbb e e ek bt e e e s be e e e bbb e e e eb b e e e aaba e e e bbb e e e enbeeesnbeeeantaeas 3740
Mohsen Ebadpour ; Mohammad Bagher Bannae Sharifian ; Ebrahim Babaei

NOVEL PMSM FIELD-WEAKENING CONTROL METHOD ..........cccooiiiiiiiiiiiiie st 3744
Jin Xinhai ; Zeng Yanneng ; Xu Dianguo

OPTIMAL DESIGN OF SYNCHRONOUS RELUCTANCE MACHINES ........ccccoiiiiiiienie et 3749

Morgan Kiani ; Emine Bostanci ; Babak Fahimi

SALIENT POLE WOUND FIELD SYNCHRONOUS MACHINE FOR MARINE PROPULSORS

WITH OUTBOARD DRIVES: ANALYSIS AND DESIGN ..ot 3754
K. H. Chu; J. Pou ; S. Ramakrishna ; A. K. Gupta

SENSORLESS DIRECT TORQUE CONTROL OF PERMANENT MAGNET SYNCHRONOUS

MOTOR DRIVES USING POLYNOMIAL CHAOS THEORY ......c.ccoooiiiiiiiiiiiie e 3760
Wenjie Si ; Zhen Zhang

TORQUE RIPPLE REDUCTION OF A MODULAR-STATOR OUTER-ROTOR FLUX-

SWITCHING PERMANENT-MAGNET MOTOR .......ccoooiiiiiiiiiiiie e 3765
Jing Zhao ; Yun Zheng ; Congcong Zhu ; Hao Chen ; Liu Yang

SPECIAL SESSION: -SS INDUCTION HEATING SYSTEMS

A MODEL PREDICTIVE CONTROL OF AN LLC RESONANT INVERTER FOR TIN MELTING

APPLICATION ...ttt h bbbt b s e b4 b b e E e R e e bt e h £ e H e e b e e bt e b b oAb e e R e e bt e b e e bt e b e e bt sh e e b e b e e s e b s 3773
Piyasak Kranprakon ; Anawach Sangswang ; Sumate Naetiladdanon ; Ekkachai Mujjalinvimut

ACTIVE POWER FACTOR CORRECTOR FOR HIGH POWER DOMESTIC INDUCTION

HEATING APPLIANCES ...ttt h e st e b e e bt e s s e e R e e e b et e b e e ss b e e b e e e nbeennneanneesreeenee e 3779
Mario Pérez-Tarragona ; Héctor Sarnago ; Oscar Lucia ; José M. Burdio

DESIGN METHOD FOR DOMESTIC INDUCTION HEATING SYSTEMS WITH A LARGER

LIOAD DISTANCE ..ottt b e e E e b e b e e b e e b b e e e b e e b s b e e b b e sb e b b s 3785
E. Plumed ; J. Acero ; J. M. Burdio ; I. Lope

POWER LOSSES IN FLUX CONCENTRATORS OF INDUCTOR SYSTEMS FOR INDUCTION

L 010 110,20 10 . 4 P 3791
Francisco Villuendas ; Claudio Carretero ; Jesus Acero ; Jose M. Burdio
SIC INDUCTION SMART WELDER INTEGRATED IN AN INDUSTRY 4.0 NETWORK ...............cooevivveeennne 3797

Enrique J. Dede ; José Jordan ; Vicente Esteve
SS ADVANCED SIGNAL AND IMAGE PROCESSING TECHNIQUES FOR CONDITION
MONITORING OF ELECTRIC MACHINES AND VARIABLE SPEED DRIVES...........cocoiiiiiiineecie 3801



SPECIAL SESSION: - SS ADVANCED SIGNAL AND IMAGE PROCESSING TECHNIQUES FOR
CONDITION MONITORING OF ELECTRIC MACHINES AND
VARIABLE SPEED DRIVES

CLASSICAL MECHANICS-INSPIRED OPTIMIZATION METAHEURISTIC FOR INDUCTION

MACHINES BEARING FAILURES DETECTION AND DIAGNOSIS ......ccooiiiiiiiiiee e 3803
Charaf Eddine Khamoudj ; Fatima Benbouzid-Si Tayeb ; Karima Benatchba ; Mohamed Benbouzid

DE-NOISING OF SPECTRAL CONTENTS FOR DIAGNOSIS PURPOSE USING

MORPHOLOGICAL FILTER ..ottt sttt b et be e sa e e be et e e nnneaneesreeennee e 3809
Hubert Razik ; Jose Antonino Daviu

DETECTION OF ROTOR FAULTS VIA TRANSIENT ANALYSIS OF THE EXTERNAL

MAGNETIC FIELD.......ccoiiiiiiiiiit e bbb e b b e e b e s b e e b e e b s b e b b e e nb e s e n e abe s 3815
Jose Antonino-Daviu ; Hubert Razik ; Alfredo Quijano-Lopez ; Vicente Climente-Alarcon

FAILURE DETECTION IN INDUSTRIAL ELECTRIC MOTORS THROUGH THE USE OF

INFRARED-BASED ISOTHERMAL REPRESENTATION.......ccoiiiiiiiiiiiiie e s 3822
D. Lopez-Perez ; J. Antonino-Daviu

INCIPIENT FAULT DETECTION AND DIAGNOSIS IN A THREE-PHASE ELECTRICAL

SYSTEM USING STATISTICAL SIGNAL PROCESSING .........c.ootiiiiiiiiiiii ittt e sase s sntaaesnaeas 3828
Claude Delpha ; Demba Diallo ; Hanane Al Samrout ; Nazih Moubayed

MEASURING ROTOR SPEED WITH A SMARTPHONE CAMERA ........c.coooiiiiiiiiiie e 3834
Thanh-Chi Le ; Axel Carlier ; Pascal Maussion ; Quoc-Dzung Phan

SNOW FLUFF DETECTION AND REMOVAL FROM VIDEO IMAGES ..........ccocooiiiiiiinne e 3840

Tangwen Yang ; Venant Nsabimana ; Bufang Wang ; Yantao Sun ; Xiaoging Cheng ; Honghui Dong ; Yong Qin ;
Bin Zhang ; Felix Ingrabire

SPECIAL SESSION: - SS INVESTIGATION OF CONTROL AND MACHINE DESIGN
TO THE PERFORMANCE OF MULTIPHASE DRIVES IN HEALTHY AND FAULTY MODES

AUTOMATIC GENERATION OF OPTIMAL PHASE CURRENTS FOR FIVE-PHASE PMSG

CONTROL UNDER OPEN PHASE CONDITION ...ttt et eate e eata e s eata e e enae e e anraaeanns 3847
Alioune Seck ; Luc Moreau ; Mohamed-Fouad Benkhoris ; Mohamed Machmoum
FAULT ANALYSIS FOR INVERTER DRIVEN DUAL-WINDING PMSMS ..ottt 3853

Pengfei Yao ; Peng Xue ; Xiaohua Jiang ; Yutaka Kubota ; Junichi Takada

OPTIMAL CURRENT AMPLITUDE RANGE FOR FAULT TOLERANT CONTROL OF FOUR-

PHASE DOUBLY SALIENT ELECTROMAGNETIC MOTOR...........cccooiiiiiiiiiiiii e 3859
Doudou Hu ; Bo Zhou ; Liwei Shi ; Xingwei Zhou

SPACE VECTOR MODULATION FOR SIX-PHASE OPEN-END WINDING PMSM MOTOR

DRIVES WITH COMMON MODE VOLTAGE SUPPRESSION .......oooiiiiiii e 3865
Mekasser Mounir ; Gao Qiang ; Xu Cai

SPACE VECTOR PWM TECHNIQUE FOR A THREE-LEVEL ASYMMETRICAL SIX-PHASE

DIRIVE ...ttt h et E et e s a e e R et Rt h e ea e R e AR ARt R e Rt e R e e nR e e e e e R n e nneeenne e reennreenne 3872
E. A. R. Engku Ariff ; O. Dordevic ; M. Jones ; E. Levi

SPECIAL SESSION: - SS STORAGE AND UTILIZATION OF REGENERATIVE BRAKING
ENERGY FROM URBAN RAIL VEHICLES

EFFECT EVALUATION OF ELECTRIC DOUBLE-LAYER CAPACITOR (EDLC) FOR
REGENERATIVE BRAKING ENERGY UTILIZATION IN SINJUKU LINE, SEIBU RAILWAY. ...........cccc... 3881
Shin Takahashi ; Tadashi Uemura ; Shinichiro Kon ; Hisao Nebashi

LITHIUM ION BATTERY APPLICATION FOR REGENERATIVE ENERGY UTILIZATION IN

TRACTION POWER SUPPLY SYSTEM ...ttt bbbt bbb ane s 3884
Yasunori Kume ; Kai Yokoyama ; Takahiro Sata ; Eiichi Morita
ON BOARD ENERGY STORAGE AND CONTROL FOR INTER-CITY HYBRID EMU...........ccccocciiiiiinnnens 3889

Shao-bo Yin ; Li-jun Diao ; Wei-jie Li ; Rong-jia He ; Hai-chen Lv

OPTIMAL DESIGN OF INVERTER FEEDBACK DEVICE FOR URBAN RAIL TRACTION

POWER SUPPLY SYSTEM ...ttt sttt st e et e s st e b e e et et e b e e ss b e e beeenbeesnneareesnneennee e 3895
Xiaowen Ye ; Wei Liu ; Ying Lou

OPTIMIZATION OF PEAK LOAD SHIFTING CONTROL STRATEGY FOR BATTERY

ENERGY STORAGE SYSTEM USED IN URBAN RAIL TRANSIT ......coooiiiiiiiiiiiieiese e 3901
Tingting Guo ; Zhongping Yang ; Fei Lin ; Shi Xiong



POWER CONTROL STRATEGY OF ELECTRIC VEHICLE FOR ACTIVE DISTRIBUTION

INETWORK ...ttt Rt e o a e oot e Rt e Rt e aa e e R et e s et e nR et e R e e e R e e e e R e e an s e e R e e anr e e nmeeanneenreennneenne 3907
Huachun Han ; Chenyu Zhang ; Zhenhua Lv ; Di Huang

RESEARCH AND IMPLEMENTATION OF KEY TECHNOLOGY OF BRAKING ENERGY

RECOVERY SYSTEM FOR OFF-HIGHWAY DUMP TRUCK .........cccccoiiiiiiiiiiie e 3912
Yang Wang ; Junlin Chen ; Jian Liu ; Kui Liu ; Yan Zhang ; Jing Wu ; Hua Zeng ; Zeng-Lun Guan

REVIEW OF REGENERATIVE ENERGY UTILIZATION IN TRACTION POWER SUPPLY

SYSTEM IN JAPAN: APPLICATIONS OF ENERGY STORAGE SYSTEMS IN D.C. TRACTION

POWER SUPPLY SYSTEM ...ttt ss e e n e e e s e e s ne e s e e ne s esn e e snr e e neesnneenree e 3918
Hitoshi Hayashiya ; Yuki lino ; Hirotaka Takahashi ; Keiji Kawahara ; Takashi Yamanoi ; Takahiro Sekiguchi ;
Hideto Sakaguchi ; Akihiko Sumiya ; Shinichiro Kon

STUDY ON CONTROL STRATEGY OF URBAN RAIL TRAIN WITH ON-BOARD

REGENERATIVE BRAKING ENERGY STORAGE SYSTEM.........cccooiiiiiiiiiiiitcese e 3924
Wei Liu ; Jiaxuan Xu ; Jingkun Tang

THE REAL-TIME OPTIMIZATION OF CHARGE/DISCHARGE VOLTAGE THRESHOLD FOR

ENERGY STORAGE SYSTEM IN URBAN RAIL TRANSIT ...t 3930
Zhihong Yang ; Zhongping Yang ; Xuyang Li ; Fei Lin

TWO-STAGE DISTRIBUTED ENERGY MANAGEMENT FOR ISLANDED DC MICROGRID

WITH EV PARKING LOT ..ottt sb s bbb bbb e an e 3936
Amro Alsabbagh ; He Yin ; Songyang Han ; Chengbin Ma

SPECIAL SESSION: - SS ENGINEERING OF I0T AUTOMATION

A MODELING DOMAIN-SPECIFIC LANGUAGE FOR IOT-ENABLED OPERATING SYSTEMS................ 3945
T. Gomes ; P. Lopes ; J. Alves ; P. Mestre ; J. Cabral ; J. L. Monteiro ; A. Tavares

INCREASING ADAPTABILITY OF AUTOMATION CONTROL SOFTWARE FOR

AUTOMATED MATERIAL FLOW SYSTEMS VIA SOFTWARE MODULARIZATION...........cccooviviiiiiiniiens 3951
Julia Prieler ; Thomas Aicher ; Birgit Vogel-Heuser

METHOD FOR PROCESS MODELLING AND ANALYSIS WITH REGARD TO THE

REQUIREMENTS OF INDUSTRY 4.0: AN EXTENSION OF THE VALUE STREAM METHOD..................... 3957
Marcus Lewin ; Sebastian Voigtlander ; Alexander Fay

SPECIAL SESSION: - SS NEW METHODOLOGIES IN ELECTRICAL
AND ELECTRONIC ENGINEERING EDUCATION

DESIGN OF INNOVATIVE LABORATORY SESSIONS FOR ELECTRIC MOTORS

PREDICTIVE MAINTENANCE TEACHING ...ttt e e st e e e e e s s nntate s e e e e s snnana e e e e e e s nnnnneeeeas 3965
Jose Antonino-Daviu ; Larisa Dunai ; Vicente Climente-Alarcon

DOUBLE-LOOP CURRENT REGULATOR AS A BASE FOR PROJECT-BASED LEARNING IN

APPLIED COURSES OF POWER AND CONTROL ELECTRONICS TECHNICAL ASPECTS

AND TENTATIVE EVALUATION ..ottt e e sttt s e e s st e e s ba e e e astb e e e st e e e abb e e e asbbeessnbeee s taeaaanes 3971
llya Galkin ; Maxim Vorobyov

FULLY DIGITAL SIMULATION SYSTEM OF THREE-LEVEL PWM CONVERTER BASED ON

LY 7N DN O PO T PRSP PPTRPPPPRPPPRRIN 3977
Xiaowei Zhang ; Yaohua Li ; Jinghua Zhou ; Bin Jia

IMPROVING SKILLS WITH PROJECT BASED LEARNING IN ENGINEERING...........cccocooiiiiiiiinnieeeieees 3983
Larisa Dunai Dunai ; Ismael Lengua Lengua ; Guillermo Peris Fajarnés

LEARNING COMPUTER STRUCTURE THROUGH AN ARM-BASED ARDUINO PLATFORM.................... 3989

Xavier del Toro Garcia ; Maria J. Santofimia ; Beatriz Garcia Fernandez ; Santiago Garcia ; Javier Dorado ;
David Villa ; Juan Carlos Lopez

PROCESSING TOOL FOR FAILURE DIAGNOSIS BASED ON ISOTHERMAL

REPRESENTATION FOR INFRARED-BASED FAULT DETECTION IN INDUCTION MOTORS

UNDER TRANSIENT STATE ...ttt ss e b e e e e b e e sa b e e be e enteennneaneesreeennee e 3995
Pau Redon ; Maria J. Picazo-Rddenas ; Jose Antonino-Daviu



SPECIAL SESSION: - SS MOTION CONTROL IN HIGHLY DYNAMIC MECHATRONIC
SYSTEMS

A GENERALIZED FREQUENCY DOMAIN LEARNING CONTROL DESIGN WITH

EXPERIMENTAL VALIDATION ..ottt b bbb bbb e bt an e 4003
Tong Duy Son ; Goele Pipeleers ; Jan Swevers ; Herman Van der Auweraer

ACCURATE VIRTUAL SENSING OF VERTICAL TIRE FORCES FOR ENHANCED HANDLING

DYINAMICS ..ottt s et e sttt et ae e s te e st e e s tee e s teesateaateeasee e seeaabe e seeasseeasseenbe e et ee e seeanbe e seeenneeaneeanteesrennnraenns 4009
Manuel Acosta ; Stratis Kanarachos ; Michael E. Fitzpatrick
AN ADAPTIVE VARIABLE VOLTAGE VECTOR SWITCHING TABLE IN PMSM DTC SYSTEM................ 4021

Yaohua Li ; Yafei Qu ; Haohao Shi ; Xiangzhen Meng ; Sen Jiao

AN OPTIMAL VOLTAGE VECTOR SELECTION STRATEGY BASED ON PREICTIVE

CONTROL FOR THE DTC IN SPIMSM ...ttt b s sb e sbe bbb e et sbe e b e s be e ane s 4027
Yaohua Li ; Yafei Qu ; Haohao Shi ; Xiangzhen Meng ; Sen Jiao

CONTACT MOTION PLANNING INCLUDING FORCE DIRECTION WITH RELAXING

L 071 . N OO P RO PR PR PPRPRTNE 4031
Hayato Maki ; Seiichiro Katsura

FAST FORCE CONTROL USING ACCELERATION-AIDED KALMAN FILTER AND

REACTION FORCE OBSERVER FOR PROBING SYSTEMS.........cccooiiiiiiiiii e 4037
Sakahisa Nagai ; Roberto Oboe ; Tomoyuki Shimono ; Atsuo Kawamura

IMPROVEMENT OF ACCURACY OF SEISMIC WAVEFORMS USING DIRSTURBANCE

OBSERVER IN MULTI-AXIS SHAKING TABLE SYSTEMS .. ...ttt ettt 4043
Sota Kaida ; Kenta Seki ; Makoto Iwasaki
IMPULSE-BASED HYBRID MOTION CONTROL........ccoviiiiiiiiiiie ettt ettt e sbaa e envae e sntaeessnreaeanns 4049

Michael Ruderman
INDIVIDUAL WHEEL SLIP CONTROL USING DECOUPLED ELECTRO-HYDRAULIC BRAKE

Dzmitry Savitski ; Dmitrij Schleinin ; Valentin lvanov ; Klaus Augsburg

INTERDISCIPLINARY DESIGN METHODOLOGY FOR SYSTEMS OF MECHATRONIC

SYSTEMS FOCUS ON HIGHLY DYNAMIC ENVIRONMENTAL APPLICATIONS.........cooiiiieeeeeeeneee 4062
Valentin lvanov ; Michael Ruderman ; Johannes Schiffer ; Martin Horn

LYAPUNOV-STABILITY FOR THE SLIDING-MODE CONTROL OF A TURBOCHARGER

SUBJECT TO STATE CONSTRAINTS ..ottt ettt e esbe e e nneennneeneennees 4068
Jan Schreibeis ; Kai Wulff ; Johann Reger ; Jaime A. Moreno

OPTIMIZED TIRE FORCE ESTIMATION USING EXTENDED KALMAN FILTER AND FRUIT

FLY OPTIMIZATION ....ooiiiiiiiiiiitiiie i b bbb bbb e e b e e s bbb e e b bt b b s 4074
Manuel Acosta ; Stratis Kanarachos ; Michael E. Fitzpatrick

SPECIAL SESSION: - SS MORE ELECTRIC AIRCRAFT

A NOVEL DUAL-OUTPUT INDIRECT MATRIX CONVERTER FOR MORE ELECTRIC

ATRCRAFT ...t b bbbt h bbb e bt e h b e H AR e e bt e R e e E e e E e oAb e bt oAb e e R e e bt e hb e bt e b e e bt eb e e et e s e b s 4083
Baoping Shi ; Bo Zhou ; Doudou Hu

A NOVEL THREE-PHASE SINGLE-STAGE PFC CONVERTER WITH LIMITED DOUBLE-

POLARITY CONTROL ...ttt r et e s st e R e e m e e m e s e e m e e enr e e nmn e e neesneeenneene 4088
Xinrong Huang ; Xiaobin Zhang

A SENSORLESS CONTROL OF SPMSM BASED ON SLIDING MODE OBSERVER WITH

LINEAR POWER DRIVE METHOD .........cccooiiiiiiiiiii bbb 4094
Yanling Yang ; Hong Guo ; Hao Qian

ANALYSIS OF LINEAR OSCILLATING MOTOR POSITION OUTPUT DYNAMIC

PERFORMANCE WITH EXTERNAL FORCE LOAD .......cccooiiiiiiiiieit st 4099
Yuan Cao ; Zongxia Jiao ; Tianyi Wang ; Lu Zhang ; Liang Yan ; Xiaofeng Ding
ARC FAULT DETECTION FOR AC SSPC BASED ON HILBERT-HUANG TRANSFORM ..........cccccoceiiiiiniene 4104

Wenjie Liu ; Xiaobin Zhang ; Yanjun Dong ; Xinrong Huang

CONDUCTED EMI MODELING OF A THREE-STAGE STARTER/GENERATOR SYSTEM FOR

MORE ELECTRIC ATIRCRAFT ..ottt bbb bbb ane s 4110
Xin Wang ; Weiguo Liu ; Dan Zhao ; Ke Shen ; Nanfang Yang

CONTROL ANALYSIS OF INVERTER PARALLEL SYSTEM BASED ON VIRTUAL

SYNCHRONQUS GENERATOR........ccoiiiiiiiiiiieiiie et b e bbbt e e ab e b e bt e b e nbeann e 4116
Bo Liang ; Li Yuren ; Wei Zequn ; Zhu Yuging ; Zhang Wenjing



CURRENT RIPPLE REDUCTION OF AIRCRAFT START GENERATORS IN THE STARTING

MODE WITH VARIABLE SWITCHING FREQUENCY METHOD ..........cccoiiiiiiiiiieeeee e 4124
Hejie Li ; Zhihui Chen ; Jincai Li ; Zhuoran Zhang

DESIGN AND ANALYSIS OF THE ENERGY CONVERSION DEVICE IN THE

ELECTROMAGNETIC AEROELASTIC ENERGY HARVESTING SYSTEM .........ccccooiiiiiiiiiiiiees 4130
Jiang Jianan ; Bo Liang ; Li Yuren ; Gu Yingsong ; He Pengju

DESIGN OF A ELECTRO-HYDROSTATIC ACTUATOR CONTROLLER BASED ON

DISTURBANCE OBSERVER ..ottt bbb bbb sb e ane s 4137
Zhu Yuging ; Bo Liang ; Li Yuren ; Liu Zeqing ; Yang Jin

DIRECT TORQUE CONTROL FOR BRUSHLESS DC MOTORS IN AEROSPACE

APPLICATIONS WITH SINGLE SIDED MATRIX CONVERTERS WITH REDUCED TORQUE

RIPPLE ...ttt e bttt oo h e e bt e e Rt e bt e 4a R e e R e e e s Rt e nh e oA R e e e R Rt e Rt e nR R e e e e R n e e R e e ann e reennr e e e 4143
Jun Wang ; Xiaoyan Huang ; Shuofeng Zhao ; Youtong Fang

FPGA-BASED SENSORLESS PMSM SPEED CONTROL USING ADAPTIVE SLIDING MODE

OBSERVER ...t bR bR R R R E e R e bRt e bbb neane s 4150
Feida Chen ; Xu Jiang ; Xiaofeng Ding ; Chuanchuan Lin

GLOBAL ASYMPTOTIC ESTIMATION OF GRID VOLTAGE PARAMETERS FOR VARIABLE

FREQUENCY AC SYSTEMS ...ttt ettt sttt et e sttt e st et e e e ste e e e aa bt e e sk bt e e asbe e e e sabe e e abbeeeasbbeesanbeeesseeaaanes 4155
Zhiyong Dai ; Yanan Qiu ; Jianwei Li ; Chao Zhang

PERMANENT MAGNET SYNCHRONOUS MOTOR EMULATOR .......cooooiiiiiiiiiie e 4160
Xiaoxu Yin ; Yong Wang

POWER CONVERTER-BASED AIRCRAFT STARTING/GENERATING SYSTEM EMULATOR .................. 4165

Lei Zhu ; Dong Jiang ; Ronghai Qu

STUDY OF AIRCRAFT THREE-STAGE BRUSHLESS GENERATOR AND VOLTAGE

REGULATOR BASED ON DYMOLA ...ttt sn e e neesnn e e neennne e 4171
Wanjun Gao ; Yunlong Luo ; Lu Tian

STUDY ON THE LINEAR PARAMETERIZATION METHOD FOR THE PEAK FRICTION

COEFFICIENT OF AIRCRAFT BRAKING SYSTEM ......ooiiiiiiiiiii ittt 4176
Wei Zequn ; Bo Liang ; Li Yuren ; Min Dong ; Fu Longfei

STUDY ON THE METHOD OF THERMAL PREDICTION FOR ELECTRONIC WING POD

Yang Chao ; Pang Liping ; Wang Jun ; Zhou Yue ; Qu Hongquan

THE INTEGRATED METHOD OF AC EXCITATION AND HIGH-FREQUENCY SIGNAL

INJECTION FOR THE SENSORLESS STARTING CONTROL OF BRUSHLESS

SYNCHRONOUS MACHINES ... .ottt ettt s st b e e st b e s bt e b e e e b e e nbeesaneenbe e e neennreennes 4188
Jiadan Wei ; Yuanyu Yang ; Bo Zhou ; Jiacheng Xue

UNWANTED TURN-ON OF SIC JFET BI-DIRECTIONAL SWITCHES UNDER INFLUENCE OF

PARASITIC PARAMETERS .........ccoiiiiiiiii bbbt ar s 4194
Lina Wang ; Xiangcai Zhang ; Jie Deng ; Junyi Yang ; Olanrewaju Kabir Oladele ; Yue Zhao

SPECIAL SESSION: - SS TRANSFORMERLESS PHOTOVOLTAIC SYSTEMS

A CASCADED HERIC BASED MULTILEVEL INVERTER FOR REDUCING LEAKAGE
CURRENT IN THE PV APPLICATIONS ... ..ottt 4203
Piyusha Kukade ; Venu Sonti ; Sachin Jain

CONSTRAINTS AND CONTROL STRATEGIES OF QUASI-Z-SOURCE CASCADED

MULTILEVEL INVERTER ..ottt e m e s e s e nme e ne e snne e nnee e 4209
Rui Zhang ; Yuan Li ; Yu Liu
CURRENT SOURCE DC/AC CONVERTER FOR PHOTOVOLTAIC SYSTEMS ..ot 4215

J. Cardoso ; N. Vazquez ; J. Vaquero

GROUND LEAKAGE CURRENT IN PV THREE-PHASE CURRENT SOURCE INVERTER

TOPOLOGIES....... .ottt ettt s h e e bt b et b e e sa bt e b e e e h bt e sh e eab e e e b et e bt e sa b e e beeenbeenabeanbeenbeennbeee 4221
E. Lorenzani ; G. Migliazza ; F. Immovilli ; C. Bianchini ; G. Buticchi

Hoo ARCHITECTURE FOR REDUCED COMMON-MODE VOLTAGE THREE-PHASE PV

CONVERTERS WITH SILICON AND SIC POWER SWITCHES.........coooiiiii it 4227
L. Concari ; D. Barater ; C. Concari ; A. Toscani ; G. Buticchi ; M. Liserre

SINGLE-STAGE MPPT CONTROL REALIZATION FOR AALBORG INVERTER IN

PHOTOVOLTAILC SYSTEM ...ttt ittt ettt et a1 kbt e e a1t e e s aab e e e s kbt e e e sbb e e e sabeeesbaeeaasbbeeennbaeesntteaannes 4233
Shuai Zhang ; Weimin Wu ; Houging Wang ; Min Huang ; Ning Gao ; Frede Blaabjerg



TOPOLOGY AND CONTROL OF TRANSFORMERLESS HIGH VOLTAGE GRID-CONNECTED
PV SYSTEMS WITH A CASCADE STEP-UP STRUCTURE ........c..coooiiiiiiiiii et ee et e e ses e snee e 4239
Zilong Yang ; Zhe Wang ; Ying Zhang ; Zhe Zhang

SPECIAL SESSION: - SS DESIGN, OPERATION AND CONTROL OF SMART TRANSFORMER IN
POWER DISTRIBUTION SYSTEM

A SIMPLE MODEL PREDICTIVE CONTROL STRATEGY AIMING AT ENHANCING THE

PERFORMANCE OF MODULAR MULTILEVEL CONVERTERS ........oooiiiiiit e 4247
Jiapeng Yin ; Jose I. Leon ; Leopoldo G. Franquelo ; Sergio Vazquez
DYNAMIC DEMAND MINIMIZATION USING A SMART TRANSFORMER..........c.cccocoiiiiiiiiii e 4253

Junru Chen ; Cathal O'Loughlin ; Terence O'Donnell

INVESTIGATION OF LOAD COMPENSATION FEATURES OF SMART TRANSFORMER IN

MEDIUM VOLTAGE GRID ......ocoiiiiiiiiiiii ettt bbbttt b e b et b e nb e e ane s 4260
Chandan Kumar ; Rongwu Zhu ; Marco Liserre

OPERATION AND CONTROL OF SMART TRANSFORMER-BASED ELECTRIC VEHICLES

CHARGING SYSTEM ...ttt e e st e Rt et e am e e R e e e Rt e me e sn s e e b e e enn e e nnn e e neenreeeneen 4266
Chandan Kumar ; Giampaolo Buticchi ; Marco Liserre

OPERATION OF AN HYBRID PV-BATTERY SYSTEM WITH IMPROVED HARMONIC

PERFORMANC E ... .ottt bbb e bbb e b e e b e b e e b s b e e b b e e bt bbb s 4272
Abraham Marquez ; Jose I. Leon ; Sergio Vazquez ; Leopoldo G. Franquelo ; Samir Kouro

VOLTAGE CONTROL STRATEGIES OF SMART TRANSFORMER CONSIDERING DC

CAPACITOR LIFETIME .......ocooiiiiiiiiiiii ettt h et bbbt e b e s bt e bbb nb e e abe s s 4278
Rongwu Zhu ; Holger Jedtberg ; Marco Liserre

SPECIAL SESSION: - SS MEMS SENSORS: DESIGN, INTERFACING AND BEYOND

AN ENERGY-EFFICIENT READOUT METHOD FOR PIEZORESISTIVE DIFFERENTIAL
PRESSURE SENSORS ... ..ottt bbbt e ke b s b e e e e b e e s b e e b e e s e e b e e b e s bt e b e ke e b e nb e e e e aneene s 4287
Hui Jiang ; Kofi A. A. Makinwa ; Stoyan Nihitanov

SPECIAL SESSION: -SS STRUCTURE ANALYSIS AND SECURITY
CONTROL OF HYBRID NETWORKED SYSTEMS

APPROXIMATE OPTIMAL CONTROL OVER UNRELIABLE COMMUNICATION CHANNELS ................ 4295
Shi Liang ; Zhenyu Liu ; Jianrong Tan

ATTACK FREQUENCY ESTIMATION OF NETWORKED CONTROL SYSTEMS UNDER

DENIAL OF SERVICE WITH ENERGY CONSTRAINTS ... 4301
Hongtao Sun ; Chen Peng ; Wangli He ; Zhiwen Wang

CDER: A CROSS-LAYER DESIGN FOR ENERGY-EFFICIENCY AND DELIVERY

RELIABILITY IN INDUSTRIAL CPSS ..ot ne s 4307
Shaoxun Lu ; Cailian Chen ; Shanying Zhu ; Genke Yang ; Xinping Guan

DATA ATTACKS ON POWER SYSTEM STATE ESTIMATION: LIMITED ADVERSARIAL

KNOWLEDGE VS. LIMITED ATTACK RESOURCES..........coiiiiiiiiei s 4313
Kaikai Pan ; André Teixeira ; Milos Cvetkovic ; Peter Palensky

OBSERVER-BASED OUTPUT FEEDBACK CONTROL FOR SAMPLED-DATA SYSTEM WITH

MARKOVIAN PACKET LOSSES AND STOCHASTIC SAMPLING ......ccocoiiiiiiiiiiisieee e 4319
Haoyuan Sun ; Jie Chen ; Jian Sun

STABILITY AND STABILIZATION FOR VISUAL SERVO INVERTED PENDULUM SYSTEM

WITH RANDOM IMAGE PROCESSING TIME DELAY .......cooiiiiiiiiiiiiii s 4325
Guohua Zhan ; Dajun Du ; Minrui Fei



SPECIAL SESSION: - SS ADVANCES IN SIGNAL PROCESSING FOR POWER QUALITY
MONITORING, STATE ESTIMATION, AND FAULT DETECTION IN SMART ELECTRICAL
POWER GRID

FRACTIONAL ORDER UNKNOWN INPUT FILTER DESIGN FOR FAULT DETECTION OF

DISCRETE LINEAR SYSTEMS ...ttt sttt ae et e st e s beeastaess e abe e st eeesbeesnbeesbeeenteesnseanbeesreeensenans 4333
Jafar Zarei ; Mahmood Tabatabaei ; Roozbeh Razavi-Far ; Mehrdad Saif

PHASOR ESTIMATION FOR POWER QUALITY MONITORING: LEAST SQUARE VERSUS

KALMAN FILTER ..ottt e e sttt e e a1t e e e s s bt e 41 te e e 20t b e e e sa b e e e sabb e e e bbb e e e nab e e e aabbeaeanbbeeennbeaeanteaeanes 4339
Yassine Amirat ; Zakarya Oubrahim ; Gilles Feld ; Mohamed Benbouzid

SLIDING DFT BASED GRID TO GROUND ADMITTANCE ESTIMATION WITH

GUARANTEED NUMERICAL STABILITY ..ottt sttt st st e b sbsesnteesinesnbeessnesnneennneenne 4344
Jakub Talla ; Vojtech Blahnik

STATISTICAL ANALYSIS OF CURRENT-BASED FEATURES FOR DIP VOLTAGE FAULT

DETECTION AND ISOLATION .....ooiiiiiiiiiiieiiee et siee et steastee e steessbeesteeastaessteanbeeasaeesseesnseessesanseessseansesssenesseeans 4350
A. Adouni ; D. Chariag ; D. Diallo ; C. Delpha ; L. Shita

SPECIAL SESSION: -SS POWER ELECTRONICS AND DRIVE SYSTEMS
FOR AEROSPACE APPLICATIONS

ACTIVE THERMAL CONTROL BY CONTROLLED SHOOT-THROUGH OF POWER DEVICES................ 4363
Alessandro Soldati ; Francesco lannuzzo ; Frede Blaabjerg

DC/DC CONVERSION SOLUTIONS TO ENABLE SMART-GRID BEHAVIOR IN THE

AIRCRAFT ELECTRICAL POWER DISTRIBUTION SYSTEM..........ccoiiiiiiiiiieiee e 4369
Giampaolo Buticchi ; Levy Costa ; Marco Liserre

HIGH DIRECTION-CHANGING FREQUENCY BIDIRECTIONAL DC-DC CONVERTER FOR

CHARGING/DISCHARGING APPLICATIONS ......ooiiiiiiiiiiii bbb s 4375
Ming Fu ; Donglai Zhang ; Tiecai Li ; Yalin Li

HIGH-EFFICIENCY SWITCH-LINEAR-HYBRID SPACE SOLAR ARRAY SIMULATOR WITH

A SIMPLE THERMAL DESIGN METHOD FOR LINEAR POWER STAGE .........cccocoooiiiiiiiieee 4383
Shanshan Jin ; Donglai Zhang ; He Liu

INVESTIGATION ON H-8 VSI ARCHITECTURE FOR BEARING CURRENTS MITIGATION IN

D. Barater ; G. Franceschini ; F. Immovilli ; E. Lorenzani

POWER ELECTRONICS DESIGN FOR A DIRECT-DRIVEN TURBO COMPRESSOR USED AS

ADVANCED HIGH-LIFT SYSTEM IN FUTURE AIRCRAFT ........oooiiiiiiiiii ittt sraa s 4397
Jan-Kaspar Muller ; Axel Mertens

SELF-OPTIMIZING CONTROL OF ADVANCED COMMUTATION ANGLE FOR DOUBLY

SALIENT ELECTROMAGNETIC MACHINE...........ooo ettt e e s s re e e e e s s sanae s e e e e s s nnnneeaeeeeenns 4403
Xingwei Zhou ; Bo Zhou ; Lan Yang

SPEED CONTROL WITH LOAD SHARING CAPABILITIES FOR MULTI-THREE PHASE

SYNCHRONOUS MOTORS . ...ttt e ettt e e e e et et e e e e e et bbb e e eeeessaateseeeeesasatsbaeeeeessasbsaeeeeesessnraneeeenans 4408
A. Galassini ; A. Costabeber ; C. Gerada ; A. Tessarolo ; R. Menis

THE IMPACT OF IMPULSIVE VOLTAGE WAVEFORMS ON THE ELECTRICAL

INSULATION OF ACTUATORS FOR MORE ELECTRICAL AIRCRAFT (MEA) .......cccccovvviiniieiieieesee e 4414
Luca Lusaurdi ; Andrea Cavallini ; Michele Degano

SPECIAL SESSION: - SS HIGH POWER DENSITY ISOLATED AND
NON-ISOLATED POWER CONVERSION TECHNIQUES

A HIGH STEP-UP MODULAR DC/DC CONVERTER FOR PHOTOVOLTAIC GENERATION

INTEGRATED INTO DC GRIDS ...ttt bbbt bbb are s 4421
Guoen Cao ; Zhicheng Guo ; Yibo Wang ; Kai Sun

A SINGLE-STAGE ISOLATED CHARGING/DISCHARGING DC-AC CONVERTER WITH

SECOND HARMONIC CURRENT SUPPRESSION IN DISTRIBUTED GENERATION SYSTEMS................ 4427
Zeng Hanchao ; Chen Daolian

AN AUXILIARY FLYBACK CIRCUIT WITH OUTPUT VOLTAGE RIPPLE SUPPRESSION FOR

SINGLE-PHASE ISOLATED FULL-BRIDGE BOOST PFC CONVERTER ............ccccoiiiiiiiiiee e 4433
Xuesong Wang ; Honggi Ben ; Tao Meng



DESIGN AND IMPLEMENTATION OF 1 MHZ ACTIVE-CLAMPED RESONANT FLYBACK

CONVERTER........cootii ettt ettt e sk et e e e a b et oo e a bt e e ot et e e Rt et e e oA ke e e aa ke e e e ambb e e e aabeeeeabbeeeasbbeesanbeeeanteeeanns 4438
Fu-Ciao Syu ; Shang-Che Yeh ; Yu-Chen Chang ; Jing-Yuan Lin ; Yao-Ching Hsieh ; Huang-Jen Chiu ; Masahide
Hojo ; Kenji Yamanaka

POWER LOSS AND EFFICIENCY ANALYSIS OF NON-ISOLATED WEINBERG CONVERTER.................. 4443
Qian Chen ; Peng Qiu ; Yi Lu ; Haihong Yu ; Feng Xu ; Kai Tong ; Jiazhuo Xuan ; Jiayi Wu

RESEARCH ON MODULATION STRATEGY OF SINGLE PHASE HIGH FREQUENCY LINK

MATRIX RECTIFIER ...ttt ettt sttt ettt e ettt e s b et e e e at e e e e oab e e e ek e e e e asbb e e e aabe e e aabeeeeasbneeesnbeeesnteeeannns 4449
Yan Zhaoyang ; Li Chunlei ; Li Jianxia ; Liang Chenyang ; Xu Xiaomeng ; Zheng Qianna

SPECIAL SESSION: - SS MULTILEVEL VOLTAGE-SOURCE
CONVERTERS FOR HVDC SYSTEMS

A COMPREHENSIVE COMPARISON OF MODULATION METHODS FOR MMC

CONVERTERS ...ttt ettt et et e e a2ttt e e ek bt e e ot bt e e Rt e e e e oMb et e ok e e e e ahbb e e e aabe e e eabbeeeasbneesanbeeeanbeaeannns 4459
Abraham Marquez ; Jose I. Leon ; Sergio Vazquez ; Leopoldo G. Franquelo ; Marcelo Perez

A DESIGN METHOD OF HYBRID MODULAR MULTILEVEL CONVERTER WITH NEGATIVE

OUTPUT GENERATED BY FBSM .......ooiiiiiiiiiiiiii ittt sttt sttt sttt nbe e s bt enbe e enteesareabeesbeeenbeena 4465
Yizhe Lin ; Lei Lin ; Chen Xu ; Jiabing Hu

A LOW-LOSS ENERGY REBALANCING CONTROL SCHEME OF MMC UNDER SUBMODULE

FAULT CONDITIONS ...ttt e e e e e st te e e e sttt e e e sab e e e s beeeeasaee e e sabeeesbaeeeesbseeesabeeeanbaaeeassseeesnbeeesteeaaanes 4472
Limin Yang ; Yaohua Li ; Zixin Li ; Ping Wang ; Fei Xu
A MODULAR MULTILEVEL DC/DC CONVERTER INTERCONNECTING HVDC SYSTEMS............ooceee. 4477

Bing Xia ; Yaohua Li ; Zixin Li ; Fangiang Gao ; Ping Wang ; Renle Huang ; Cunping Wang
ACTIVE THERMAL LOADING CONTROL OF THE MODULAR MULTILEVEL CONVERTER

BY A MULTI-OBJECTIVE OPTIMIZATION METHOD........cccooiiiiiiiiii e 4482
Qichen Yang ; Maryam Saeedifard

CAPACITOR VOLTAGE BALANCING CONTROL FOR SERIES MMC TAP.........cccooiniiiininiieen 4488
Zigao Xu ; Binbin Li ; Mingxu Guan ; Dianguo Xu

CONTROL OF SERIES CONNECTED VSC MODULES FOR UHVDC APPLICATION ........cccccooviiniiiiienn 4494
Xiaofan Fu ; Louis-A. Dessaint ; Alireza Javadi ; Luc-André Grégoire ; Kamal Al-Haddad ; Boon-teck Ooi

DETAILED EMT MODEL AND FULL-SCALE INTERFACE HIL TEST OF HYBRID MMC................ccoovevn. 4500

Fei Xu ; Zixin Li ; Yaohua Li ; Ping Wang ; Liming Shi ; Fangiang Gao ; Xun Ma

DEVELOPMENT OF AN ALTERNATE ARM CONVERTER BENCHMARK MODEL FOR HVDC

APPLICATIONS .ottt b et e bt sa bt e bt e b et ekt e sa b e e b e e e st e e se e ea ke e e b et e bt e aa b e e abeeenbeenbbeanbeenbeennbeene 4506
Harith R. Wickramasinghe ; Georgios Konstantinou ; Zixin Li ; Josep Pou

ENERGY STORAGE REQUIREMENTS OF FULL-BRIDGE MODULAR MULTILEVEL

CONVERTER WITH ZERO SEQUENCE VOLTAGE INJECTION ........ccocoiiiiiiiiiiiiiieeee e niee e 4512
Cong Zhao ; Yaohua Li ; Georgios Konstantinou ; Zixin Li ; Ping Wang ; Ming Lei ; Fei Xu ; Zigi Liu

FULL-SCALE PHYSICAL CONTROL SYSTEM REAL-TIME DIGITAL SIMULATOR DESIGN

FOR MMC-HVDC SIMULATION AND TESTING ......ooiitiiiiiiii ittt sttt nibe s ssbaa e ssbaessbaesssnbeasaens 4518
Xun Ma ; Xu Fei ; Zunfang Chu ; Zixi Li ; Fangiang Gao ; Ming Lei ; Zhe Wang ; Weifan Wang ; Ping Wang ;
Yaohua Li

LONG-HORIZON PREDICTIVE CURRENT CONTROL OF MODULAR-MULTILEVEL

CONVERTER HVDC SYSTEMS ...ttt ettt ettt e et e e e s bt e e sttt e e aabb e e e sabe e e abeeeeasbbeeeanbeeesbaeaeanns 4524

Zhenbin Zhang ; Mahmoud T. Larijani ; Wei Tian ; Xiaonan Gao ; José Rodriguez ; Ralph Kennel

MODELING AND ANALYSIS OF DC VOLTAGE DYNAMICS IN MODULAR MULTILEVEL

CONVERTER. ...ttt ettt s h e e b e h et e bt e ea bt e R e e e st e e ah st e R e e e b et e bt e sa b e e b e e ent e e nnnesnneenreennneenn 4531
Min Wan ; Jiabing Hu ; Zhen He ; Zhiyuan He

OFFSET PWM IN MODULAR MULTILEVEL CONVERTERS FOR CAPACITOR VOLTAGE

REDUCTION UNDER GRID IMBALANCES ........cocooiiiiiiiiiii e s 4538
Jinke Li ; Georgios Konstantinou ; Harith R. Wickramasinghe ; Josep Pou ; Xinmin Jin

PRE-CHARGE STRATEGY OF MODULAR MULTILEVEL CONVERTERS WITH DC FAULT

BLOCKING CAPABILITY BASED ON MULTI-CAPACITOR SUBMODULES ...........ccccooiiiiieeeenieee 4544
Maoxin Ren ; Lang Huang ; Xiliang Chen ; Xu Yang

SIMPLIFIED DIRECT MODULATION PREDICTION APPROACH FOR MODULAR

MULTILEVEL CONVERTER ..ottt ettt e st et e et e e nnneane e s re e e nnee e 4551
Jingjing Huang ; Yuangang Sun ; Xiaotong Zhang ; Xianggian Tong ; Shi Gao



SPECIAL SESSION: - SS MULTILEVEL VOLTAGE-SOURCE
CONVERTERS FOR HVDC SYSTEMS

A LINEAR TIME-VARYING MPC METHOD FOR VEHICLE PATH-FOLLOWING

ASSISTANCE BASED ON STEERING TORQUE ..........ccoooiiiiiiiiii e 4559
Kaiming Yang ; Yahui Liu ; Yulong Liu ; Xiangkun He ; Xuewu Ji

CHARACTERISATION OF DRIVER NEUROMUSCULAR DYNAMICS FOR HAPTIC TAKE-

OVER SYSTEM DESIGN FOR AUTOMATED VEHICLES .........ccocoiiiiiiiiiii e 4565
Chen Lv ; Huaji Wang ; Dongpu Cao ; Yifan Zhao ; Daniel J. Auger ; Mark Sullman ; Rebecca Matthias ; Lee
Skrypchuk ; Alexandros Mouzakitis

DATA HETEROGENEITY, CHARACTERIZATION, AND INTEGRATION IN THE CONTEXT

OF AUTONOMOUS VEHICLES ...ttt e ne e me e s e e n e s enne e nmn e s neesne e e nneenn 4571
Juan R. Pimentel

GAME-THEORETIC MODELLING OF SHARED STEERING CONTROL BETWEEN DRIVER

AND AFS CONSIDERING DIFFERENT HUMAN-MACHINE GOAL CONSISTENCY .....ccooviiinieieenienieee 4577
Xuewu Ji ; Yulong Liu ; Yahui Liu ; Biao Ma ; Jian Wu ; Xiaoxiang Na

SAFE AND FEASIBLE MOTION GENERATION FOR AUTONOMOUS DRIVING VIA

CONSTRAINED POLICY NET ...ttt bbbt bbbt b e s btk e e nb e abe s 4588
Wei Zhan ; Jiachen Li ; Yeping Hu ; Masayoshi Tomizuka

SPECIAL SESSION: - SS ADVANCED CONTROL OF INTELLIGENT
ELECTRIFIED VEHICLES

A CRUISE CONTROL FOR ELECTRIC VEHICLE BASED ON ADRC CONTROLLER
CONSIDERING DRIVER'S BEHAVIOR ........oooooiiiiiiiiii e s 4597
Qing Yuan ; Zhenze Liu ; Hua Chen ; Yantao Tian

A FAST AND LIGHTWEIGHT DYNAMICS MODEL ORIENTED TO ELECTRIC VEHICLE

Matteo Dalboni ; Dario Mangoni ; Alessandro Soldati ; Francesco Corradini ; Alessandro Tasora ; Filippo Savi ;
Davide Lusignani

COMPARISON STUDY OF ELECTRIC VEHICLES CHARGING STATIONS WITH AC AND DC

BUSES FOR BIDIRECTIONAL POWER FLOW IN SMART CAR PARKS .........cccoiiiiiee 4609
Tingting He ; Jianguo Zhu ; Dylan Dah-Chuan Lu ; Linfeng Zheng ; Mahlagha Mahdavi Aghdam ; Jianwei Zhang

DIRECT YAW-MOMENT CONTROL OF A FWIA EV BASED ON SLIDING MODEL CONTROL

AND TORQUE ALLOCATION OPTIMIZATION ... ..ottt snee e e e ene 4615
Wang Zhenpo ; Wu Jianyang ; Zhu Jingna ; Li Li ; Zhang Lei

ESTIMATION OF ROAD GRADE AND VEHICLE VELOCITY FOR AUTONOMOUS DRIVING

VEHICLE........ooiiiiiiiiii bbb e b e b e b e e e e b e et e b b e e e b e e s b e bbb e sb et e b b s 4621
Biao Ma ; Hongyan Guo ; Huayu Zhang ; Hong Chen ; Zhenping Sun

HYBRID POSITION ESTIMATOR BASED ON HIGH-FREQUENCY SIGNAL INJECTION AND

MACHINE LEARNING FOR EV FAULT-TOLERANT CONTROL .......ccccoiiiiiiiiiiie e 4627
Wided Zine ; Zaatar Makni ; Eric Monmasson ; Keyu Chen ; Lahoucine Idkhajine ; Bruno Condamin

HYSTERESIS BAND CURRENT CONTROLLER BASED FIELD-ORIENTED CONTROL FOR

AN INDUCTION MOTOR DRIVEN BY A DIRECT MATRIX CONVERTER...........c.cocciiiiiiiiic e 4633
Jianwei Zhang ; Li Li ; Lei Zhang ; David G. Dorrell

INVESTIGATION OF DIRECT MATRIX CONVERTER WORKING AS A VERSATILE

CONVERTER (AC/AC, AC/DC, DC/AC, DC/DC CONVERSION) WITH PREDICTIVE CONTROL ............... 4644
Jianwei Zhang ; Li Li ; Tingting He ; Mahlagha Mahdavi Aghdam ; David G. Dorrell

SPEED SYNCHRONIZATION CONTROL OF ELECTRIC VEHICLE'S IMT POWERTRAIN

SYSTEMS OVER CAN WITH BANDWIDTH CONSTRAINT ........ocoiiiiiiiiiiieree e 4650
Wanke Cao ; Helin Liu ; Cheng Lin ; Qiang Song

THE STRATEGY OF COMBINING ONE CYCLE CONTROL AND PD CONTROL FOR

PRIMARY-SIDE CONTROLLED WIRELESS POWER TRANSFER SYSTEM ........cccccociiiiiiiiieeee e 4656
Wenli Shi ; Junjun Deng ; Zhenpo Wang ; Ximing Cheng

TIME-DELAYED MODEL PREDICTIVE DIRECT POWER CONTROL FOR VEHICLE TO

GRID AND GRID TO VEHICLE APPLICATIONS ..ottt s 4662
Mahlagha Mahdavi Aghdam ; Li Li ; Jianguo Zhu ; Tingting He ; Jianwei Zhang



SPECIAL SESSION: -SS DUAL ACTIVE BRIDGE CONVERTERS

DUAL ACTIVE BRIDGE WITH TRIPLE PHASE SHIFT, SOFT SWITCHING AND MINIMUM

RMS CURRENT FOR THE WHOLE OPERATING RANGE .......cccooiiiiiiii e 4671
C. Calderon ; A. Barrado ; A. Rodriguez ; A. Lazaro ; M. Sanz ; E. Olias
EQUIVALENT CIRCUIT MODEL OF DUAL ACTIVE BRIDGE CONVERTER.........ccccocooiiiiiiiiniieen 4677

Anping Tong ; Lijun Hang ; Guojie Li ; Jingzhou Xu

MODELING AND CONTROL OF DUAL ACTIVE BRIDGE CONVERTER WITH TWO

CONTROL LOOPS AND OUTPUT FILTER ..ottt s 4683
Thanh Lich Nguyen ; Gerd Griepentrog ; Van Trang Phung

SINGLE-PHASE DIRECT AC-DC BIDIRECTIONAL CONVERTER FEATURING NATURAL

POWER FACTOR CORRECTION ..ottt e me s e e nme e s e e s s e nn e smn e e neennneennee e 4690
Y. P. Chan ; Lingling Cao ; K. H. Loo
THREE-PHASE DUAL ACTIVE BRIDGE CONVERTER DESIGN CONSIDERATIONS ........cccccoiiiiiiiniinieee 4696

Ying Cui ; Degiang Wang ; Ali Emadi
ZVS OPERATION OF DAB CONVERTER BASED ON TRIPLE-PHASE-SHIFT MODULATION

SCHEME WITH OPTIMIZED INDUCTOR CURRENT.........c.ccciiiiiiiiiiii e 4702
Xiaonan Ma ; Anping Tong ; Bin Li ; Lijun Hang ; Guojie Li ; Peifeng Shen

SPECIAL SESSION: -SS REMOTE MONITORING AND SERVICE
MANAGEMENT OF INDUSTRIAL SYSTEMS

A SERVICE RELEVANCE BASED VIRTUAL MACHINE MIGRATION STRATEGY IN CLOUD ................. 4711
Jiming Chen ; Li Wang

DEVELOPMENT OF A STEADY-STATE THERMODYNAMIC MODEL IN MICROSOFT

EXCEL FOR PERFORMANCE ANALYSIS OF INDUSTRIAL GAS TURBINES .........ccccooiiiiiinieceeiee 4717
Tyler A. Clifford ; Samuel Cruz-Manzo ; Yu Zhang ; Vili Panov ; Anthony Latimer

ENERGY-UTILIZATION AWARE SLEEP SCHEDULING IN GREEN WSNS FOR

SUSTAINABLE THROUGHPUT .......oooiiiiiiiiiiiee ettt m e e n e e e nme e ne e ne e e nes 4724
Wei Fang ; Zeyu Zhang ; Mithun Mukherjee ; Lei Shu ; Zhangbing Zhou

MATCHING AND SELECTION OF DISTRIBUTED 3D PRINTING SERVICES IN CLOUD

MANUFACTURING ..ottt e e b e b b e b e e s b e s s b e e b s b et e b e e sb e neebe s 4728
Longfei Zhou ; Lin Zhang ; Lei Ren ; Yuanjun Laili

REMOTE MONITORING ON CAPACITY OF PORTABLE POWER BANK IN TESTING

LABORATORIES ...ttt bt bbb b b e e b e e bt e b e e et b e e s bt e bt e s stk e e b e s b b et e ke e b e s bt e b e e bt ane s 4734
C.Y.B.Suen; K. T.Chan ; T. K. Hung ; C. C. Lee

SMART CONDITION MONITORING IN AN INDUSTRIAL AUTOMATION — WIRELESS

PERFORMANCE EVALUATION ...ttt b et nbe e s r e e be e e steennneaneesreeennee e 4740
Mallikarjun Kande ; P. Meena ; R. S. Aarathi ; Rajeshwari Hegde

TOWARDS AN AUTOMATED SYSTEM FOR INDUSTRIAL GAS TURBINE ACCEPTANCE

TESTIING ..o b bt e b e e o b e e E b e e b e b e e e b e e b A b b e e e e b e e b n b e b b e b e b e b e e b b 4746
Gbanaibolou Jombo ; Yu Zhang ; Jonathan David Griffiths ; Tony Latimer

SPECIAL SESSION: -SS FAULT-TOLERANT MULTILEVEL INVERTERS

DESIGN OF INTERRUPTION PROCESS FOR HVDC SYSTEM USING VACUUM CIRCUIT

BREAKER BASED ON VIRTUAL CURRENT ZERO ..........ccociiiiiiiiiiiiiiiii s s 4755
Ali Raza ; Waheed Aftab Khan ; Manzoor Ellahi ; Bilal Masood

OPEN-CIRCUIT FAULT DETECTION AND LOCALIZATION IN FIVE-LEVEL ACTIVE NPC

CONVERTER. ...ttt eE e Rt e ea e e R e e et e nR e e R e e e R et e R e e aa s e e am e e enr e e nmeeanre e reennneene 4763
Seyed Hamid ; Montazeri Hedesh ; MohammadReza Zolghadri

OPTIMAL DESIGN OF MODULAR MULTI-LEVEL INVERTER WITH RELIABILITY

CONSIDERATION ...ttt ettt e s et e b e e b et e bt e aa st e b e e e s et e as bt e R e e e R et e bt e sn b e e Eeeenbeennneanneenreeanneenns 4769
Moein Ghadrdan ; Mohammad Reza Zolghadri



SPECIAL SESSION: -SS COGNITIVE COMPUTING APPLICATIONS
IN INDUSTRIAL ELECTRONICS

A COGNITIVE DATA STREAM MINING TECHNIQUE FOR CONTEXT-AWARE 10T

SYSTEMS .ottt bbbttt b e e b e b e e s e e b e o2 b AR £ oA e e R e e R b e AR e e hE £ R e e R b e AR e e R e R oAb e R e R e R e R bbb e n e R e bt 4777
Dinithi Nallaperuma ; Daswin De Silva ; Damminda Alahakoon ; Xinghuo Yu

DYNAMIC SPECTRUM ALLOCATION USING FRUIT FLY ALGORITHM IN COGNITIVE

INETWORK ...ttt ettt et e s a e e bt e e bt e bt e 1a Rt e b e e e s bt e nh bt e a R e e e R e e e b e e aa bt e b e e enneenbeeanneenteennneenn 4783
Naji Ma ; Ming Diao

INCREMENTAL KNOWLEDGE ACQUISITION AND SELF-LEARNING FOR AUTONOMOUS

VIDEQO SURVEILLANCE........cooiiiiiiiiii e sb bbb e sb e ar e sbe s 4790
Rashmika Nawaratne ; Tharindu Bandaragoda ; Achini Adikari ; Damminda Alahakoon ; Daswin De Silva ;
Xinghuo Yu

OPTIMIZATION, DISPATCHING RULES AND HYPER-HEURISTICS: A COMPARISON IN

DYNAMIC SINGLE MACHINE SCHEDULING .......oooiiiiiiiiitiiiiit ettt sne e sneennne e 4796
Su Nguyen

ROLES OF POLICY SETTINGS IN DISTRIBUTED GENERATION WITH BATTERY STORAGE................ 4802
Peter Sokolowski ; Wei Peng ; Ragini Patel ; Xinghuo Yu

SPECIAL SESSION: - SS ADVANCED MODELING, CONTROL AND ANALYSIS METHODS FOR
POWER ELECTRONIC CONVERTERS AND SYSTEMS

A FAST ROBUST PWM METHOD FOR PHOTOVOLTAIC GRID-CONNECTED INVERTER...................... 4811
Ling Yang ; An Luo ; Yandong Chen ; Kunshan Huai ; Leming Zhou ; Xiaoping Zhou ; Wenhua Wu ; Wenjuan Tan
; Zhiwei Xie

A NEW SERIES ARC FAULT IDENTIFICATION METHOD BASED ON WAVELET

TRANSFORM ...ttt e s e e et e Rt e Rt e aa e e Rt e e e e aR e e R e e e R e e e R e e s s e e e m e s e r e e nneeanre e reenne e e 4817
Qiwei Lu ; Tao Wang ; Bangbang He ; Tao Ru ; Dawei Chen

A NON-SEGMENTED PSPICE MODEL OF SIC MOSFETS ...ttt 4823
Hong Li ; Xingran Zhao ; Ruixiang Hao ; Kai Sun

A NOVEL MMC SUB-MODULE BASED ON CONTROLLABILITY THEORY.........c.ccooviinininin 4829
Xiangfeng Li ; Bo Zhang ; Zonghua Zhang ; Lili Qu ; Hui Liao

A NOVEL TOPOLGOY OF MULTI-LEVEL CONVERTERS USING SPLIT WOUND COUPLED

INDUCGTORS ..ttt E et n Rt e R et e Rt e Rt e aa e e R et e s et e nR e e e R e e e R e e e R e e n s e e e m e e e sneenneeanne e reennneene 4834
Xiangfeng Li ; Lili Qu ; Bo Zhang ; Hui Liao ; Zonghua Zhang

A POWER SHARING METHOD BASED ON MODIFIED DROOP CONTROL FOR MODULAR

Baoze Wei ; Wenzhao Liu ; Josep M. Guerrero ; Juan C. Vasquez

A STUDY ON THE EFFECT OF DC-LINK DECOUPLING CAPACITORS ........cccociiiiiiiiieein 4845
Lei Li ; Pugi Ning ; Zhuolin Duan ; Dong Zhang ; Xuhui Wen ; Zhijie Qiu

A UNIFIED HYBRID CONTROL FOR DC/DC POWER CONVERTERS USING PORT-

HAMILTONIAN FORMULATION ... .cooiiiiiiiiee ettt n e e e nme e s e e s e e e ne e nmneaneesnneennee e 4851
Gerardo Becerra ; Ahmed R. Meghnous ; Minh T. Pham ; Xuefang Lin-Shi ; Diego Patino

AN IMPROVED ADAPTIVE CASCADE CONTROL FOR DC-DC BOOST CONVERTERS............cccoceviiniiene 4857
Li Po ; Li Ruiyu ; Shao Tianying ; Zhu Jianfeng

AN IMPROVED MULTI-LEVEL CONVERTER WITH A NOVEL SUB-MODULE CIRCUIT ...........cccccceenneene 4863

Xiangfeng Li ; Lili Qu ; Bo Zhang ; Hui Liao ; Zonghua Zhang

CCM OPERATION ANALYSIS AND PARAMETERS DESIGN OF NEGATIVE OUTPUT

ELEMENTARY LUO CONVERTER FOR RIPPLE SUPPRESSION .........cccooiiiiiiiiiiinieeeee e 4867
U. Chi-Wa ; Chi-Seng Lam ; Man-Kay Law ; Sai-Weng Sin ; Man-Chung Wong ; U. Seng-Pan ; Rui Paulo Martins

COMB FILTERING ASSISTED PROPORTIONAL-REPETITIVE CONTROL ACHIEVING ZERO

STATIC ERROR FOR SINGLE-PHASE INVERTERS .........oooiiii s 4872
Cong Tu ; Lifeng Qu ; Meng Huang ; Xiaoming Zha ; Shanshan Chen

COMPACT ELECTRO-THERMAL MODELING OF A SIC MOSFET POWER MODULE UNDER

SHORT-CIRCUIT CONDITIONS ..ottt b bbb e b e nb e 4879
Lorenzo Ceccarelli ; Paula Diaz Reigosa ; Amir Sajjad Bahman ; Francesco lannuzzo ; Frede Blaabjerg

CONTROL DESIGN FOR A SINGLE-PHASE INVERTER FOR OPERATION IN A MICROGRID

USING A DC-AC COORDINATE TRANSFORMATION METHOD .........cccccoiiiiiiiiiiiieceeee e 4885
Rubén Ortega ; Oscar Carranza ; Victor H. Garcia ; Jaime J. Rodriguez ; Julio C. Sosa



DC IMPEDANCE MODELING, STABILITY ANALYSIS AND ACTIVE STABILIZATION OF

THE VSC-HVDC SYSTEM ...ttt s et s s e r e e s e e me e s e e r e e e sneesne e e ne e snneenree e 4891
Wenhua Wu ; An Luo ; Yandong Chen ; Yanting Dong ; Leming Zhou ; Xiaoping Zhou ; Ling Yang ; Zhixing He ;
Qianming Xu ; Xucheng Huang

DUTY CYCLE CONTROL SCHEME TO GUARANTEE PRACTICAL STABILITY: A CASE

STUDY IN DC-DC BUCK CONVERTER..........ccotiiiiiiiiitiiee ettt bbb ab e nne e 4897
Li Po; Lin Xia ; Li Ruiyu ; Zhu Jianfeng

FINITE CONTROL SET MODEL PREDICTIVE CONTROL REDUCED COMPUTATIONAL

COST APPLIED TO A FLYING CAPACITOR CONVERTER............cocoiiiiiii e 4903
Margarita Norambuena ; Cristian Garcia ; Jose Rodriguez ; Pablo Lezana

FREQUENCY RESPONSE BASED BEHAVIORAL MODELING VERIFICATION FOR THREE

PHASE AC-DC CONVERTER ..ottt 4908
Husan Ali ; Huamei Liu ; Xiancheng Zheng ; Pengfei Gao ; Haider Zaman

FREQUENCY-DEPENDENT IMPEDANCE MODELING OF POWER GRID WITH HIGH

POWER ELECTRONICS PENETRATION ......ooiiiiiiiiiiie et nne e nne e e e 4913
Xiaoming Zha ; Shanshan Chen ; Meng Huang ; Herbert lu

GENERAL MODULATION OPTIMIZATION METHODS OF DUAL-ACTIVE-BRIDGE (DAB)

CONVERTERS ...ttt a e e b e e e h e e bt e ea st e R e e s bt e ns e e R e e e b et e b e sa b e e b e e e st e e nnneanre e teennreenne 4920
Chunyang Gu ; Zedong Zheng ; Yongdong Li ; Xianzhuo Liu ; Pat Wheeler

HARMONIC STABILITY ANALYSIS OF OFFSHORE WIND FARM WITH COMPONENT

CONNECTION METHOD ........oooiiiiiiiiiiit et e ke b e s bt e b et ab e e st b e e b e s bt e b e ke e e sbe e e e abeene s 4926
Peng Hou ; Esmaeil Ebrahimzadeh ; Xiongfei Wang ; Frede Blaabjerg ; Jiakun Fang ; Yanbo Wang

IMPACT ANALYSIS OF TIME-DELAY AND DATA DROPOUT ON THREE-PHASE INVERTER

PARALLEL OPERATION WITH NETWORKED CONTROL........cccooiiiiiiie e 4933
Yao Zhang ; Shirong Liu

INFLUENCE OF PARASITIC ELEMENTS OF BUSBAR ON THE TURN-OFF VOLTAGE

OSCILLATION OF SIC MOSFET HALF-BRIDGE MODULE ...........ccccoiiiiiiiiiiiie e 4939
Bo Yang ; Qiongxuan Ge ; Lu Zhao ; Zhida Zhou ; Dongdong Cui

INFLUENCES ON SUBSYNCHRONOUS CONTROL INTERACTION FROM DIFFERENT WIND

TURBINE GENERATORS ...ttt ettt b et b e bbbt et b e nb e e aneene s 4944
Liang Wang ; Zhicheng Lu ; Jingyu Peng ; Xia Sun

INTERPRETATION METHOD INVESTIGATION OF CONVERTER SYSTEM LAYOUT

DESIGN ...t et h e Rttt R oo Rt et aR e R e e e e R e e na e e e et e nne e ne e reenr e e 4949
Pugi Ning ; Xuhui Wen ; Lei Li

MECHANISM ANALYSIS AND SUPPRESSION STRATEGIES OF POWER OSCILLATION FOR

VIRTUAL SYNCHRONOUS GENERATOR ......oooiiiiiiiiii e s 4955
Xin Li ; Yaowei Hu ; Yuting Shao ; Guozhu Chen
MODEL PREDICTIVE CONTROL OF A FUEL CELL-BASED POWER UNIT ..........ccccoiiiiiiniiniieceeies 4961

Asal Zabetian-Hosseini ; Younes Sangsefidi ; Ali Mehrizi-Sani

MODELING AND SIMULATION OF UNIFIED POWER FLOW CONTROLLER BASED ON

MODULAR MULTILEVEL CONVERTERS ... ..ottt sttt e s ba e e s snneaeanne 4967
Ye Xiaohui ; Chen Chuanbao ; Li Haifeng ; Song Xinli ; Liu Wenzhuo ; Meng Hang ; Zou Yan

SINGLE-PHASE SHUNT ACTIVE POWER FILTER WITH UPS OPERATION USING A

BIDIRECTIONAL DC-DC CONVERTER FOR ENERGY STORAGE INTERFACE...............ccccoovviniiininnnn. 4972
Tiago J. C. Sousa ; Vitor Monteiro ; J. G. Pinto ; Andrés A. Nogueiras Meléndez ; Jodo L. Afonso
SLIDING CURRENT-VALLEY BASED PULSE TRAIN CONTROL FOR BUCK CONVERTER .................... 4978

Long Wang ; Dongsheng Yu ; Ruidong Xu ; Zongbin Ye ; Panpan Wang
THE INFLUENCE OF INTERNAL CURRENT LOOP ON TRANSIENT RESPONSE

PERFORMANCE OF I-V DROOP CONTROLLED PARALLELED DC-DC CONVERTERS...........cccccoiiiienns 4982
Haojie Wang ; Minxiao Han ; Josep M. Guerrero ; Juan C. Vasquez ; Renke Han

THE MIXED H2/Hoo MODEL-ORDER REDUCTION ......ooiiiiiiiiiiiiieiiiie ittt sibe s ssiaassssseesssssessssseasannns 4988
Salim Ibrir

THE SINGLE EQUIVALENT INVERTER ADMITTANCE MODEL OF THREE-PHASE GRID-

CONNECTED INVERTER SYSTEM CONSIDERING FREQUENCY COUPLING. ..........ccocoviiiiiienieiieenee s 4994

Xiaoming Zou ; Xiong Du ; Guoning Wang ; Yougeng Yang ; Yongliang Ji

VOLTAGE SELF-BALANCE METHOD FOR SERIES CONNECTED IGBTS BY USING

CLAMPING DIODES ... .ottt bt e e et e e e a bt e e s be e e e e s be e e e eabe e e eabeeeeasbb e e e aabeeeaabbeeeanbbeeeanbeeeantaeeanes 5000
Guanda Lu ; Congzhe Gao ; Xingyu Li

VOLTAGE SPACE VECTOR MODULATION TECHNIQUE FOR THE INVERTER FAULT-

TOLERANT MOTOR DRIVE SYSTEMS ...ttt sttt et e s bae s s ssbeaeabbaessnbaessnsteaeanens 5006
Piotr Sobanski ; Teresa Orlowska-Kowalska



SPECIAL SESSION: -SS FAULT DIAGNOSIS AND FAULT TOLERANCE IN POWER
ELECTRONICS AND DRIVES

A LUENBERGER OBSERVER-BASED FAULT DETECTION AND IDENTIFICATION SCHEME

FOR PHOTOVOLTAIC DC-DC CONVERTERS ..ottt sttt ee et sttt snea b e snaeenteesneaenne 5015
Palak Jain ; Li Jian ; Jason Poon ; Costas Spanos ; Seth R. Sanders ; Jian-Xin Xu ; Sanjib Kumar Panda

A SIGNAL INJECTION METHOD FOR FAULT DIAGNOSIS OF HIGH-RESISTANCE

CONNECTION IN VECTOR-CONTROLLED PMSM DRIVE SYSTEM .......ccoooiiiiiiiiiiiecite e 5021
Jun Hang ; Chunyan Tang ; Shichuan Ding ; Cungang Hu ; Guoli Li ; Qunjing Wang

CORROSION EVALUATION OF THE GROUNDING GRID IN TRANSFORMER SUBSTATION

USING ELECTRICAL IMPEDANCE TOMOGRAPHY TECHNOLOGY ......cccocoiiiiiiiiiiiiee e 5033
Jia-yuan Hu ; Jian-gen Hu ; Dao-lin Lan ; Ju-lan Ming ; Yu-tong Zhou ; Yan-wei Li

DEVELOPING AN ACCELERATED LIFE TEST METHOD FOR LED DRIVER AND FAILURE

B N\ N B ) 1 SO OUPTRPPPPTPUPI 5039
Liu Yunfei ; Xu Haiping ; Yuan Zengquan ; Liang Jinhua

EMR SIGNATURE ANALYSIS FOR HEALTH MONITORING AND EARLY STAGE FAULT

DIAGNOSIS OF IGBT ...ttt bt e st E et et e s et e R e e e b et e bt e sn b e e be e e sb e e s nn e e neesreeenee e 5043
Rajashree Biswas ; Aurobinda Routray ; Sabyasachi Sengupta ; Meghabriti Pramanik ; Arvind Kumar Gupta

FAULT DETECTION AND DIAGNOSIS USING BAYESIAN-NETWORK INFERENCE..............ccccccoviinnnnnnn. 5049
Yuping Zhang ; Liyu You ; Chunhua Jia

FAULT DETECTION AND LOCATION OF MICROGRID BASED ON DISTRIBUTED DECISION ............... 5054

Penglei Liu ; Yalian Wu ; Yongxin Su ; Bin Duan

FAULT DIAGNOSIS IN DC-DC CONVERTERS USING A TIME-DOMAIN ANALYSIS OF THE

REFERENCE CURRENT ERROR .......oooiiiiiiii ettt nne e 5060
Fernando Bento ; Antonio J. Marques Cardoso

FAULT DIAGNOSIS OF GEAR TRANSMISSION SYSTEM BASED ON HYBRID INTELLIGENT

ALGORITHMS ... b e e b E b e e b e b e e b e e s b A b e e e e b e e b e s b e e b e b e e b e s b e a b e b b s 5066
Yuping Zhang ; Xin Zhou ; Chunhua Jia ; Tiangi Zhao

IGBTS AND CURRENT SENSORS FAULT DIAGNOSIS IN DIRECT-DRIVE PSMG WIND

TURBINE SYSTEMS USING ADAPTIVE THRESHOLDS ..o 5072
Imed Jlassi ; Antonio J. Marques Cardoso

POWER CONVERTER FAULT DIAGNOSIS OF SWITCHED RELUCTANCE MOTOR DRIVES

USING HIGH-FREQUENCY SIGNAL INJECTION ......oooiiiiiiiiii et nne e snee e 5078
Nasir Ali ; Qiang Gao ; Xu Cai ; Pavol Makys ; Marek Stulrajter

THE MONTE CARLO METHOD FOR NON-DETECTED FAILURE ANALYSIS ON DYNAMIC

SYSTEMS TESTIING ..ottt bbb b e b s b e e b e e b b s b b e e b e e bb e s bt e e s b e s e e b e b e e 5084
Lauro Roberto Nunes ; Max Mauro Santos ; Jodo Henrique Neme ; Refael Rodrigues ; Kathya Silvia Collazos

SPECIAL SESSION: -SS HIGH SPEED ELECTRICAL MACHINES AND THEIR DRIVES USED
FOR OPTIMAL OPERATION IN ELECTRIC VEHICLE AND POWER GENERATION
APPLICATIONS

HIGH PERFORMANCE AXIAL FLUX PERMANENT MAGNET SYNCHRONOUS MOTOR FOR

HIGH SPEED APPLICATIONS . ...ttt sttt sttt ettt s et e b e e s be e e bt e sa b e e bt e e nbeenabeabeesbneenbeenn 5093
S. Neethu ; Saumitra Pal ; A. K. Wankhede ; B. G. Fernandes

ONBOARD ENERGY MANAGEMENT FOR ELECTRIC VEHICLES APPLICATIONS — USING

FUEL CELL AND ULTRACAPACITORS ...ttt ettt ante et eantaesbteanteesneeabeesnaeeneesneeenne 5099
Ismail Oukkacha ; Mamadou Bailo Camara ; Brayima Dakyo ; Jean-Yves Parade

SPECIAL SESSION: -SS COMPLEX SYSTEM CONTROL
METHODS AND APPLICATIONS

A DISTRIBUTED PREDICTIVE SCHEME FOR ECONOMIC DISPATCH WITH

HETEROGENEOUS TIME DELAYS IN SMART GRIDS ..ottt st sieesnne e 5107
Xiaozheng Chen ; Fei Chen

A HARDWARE-IN-THE LOOP PLATFORM FOR DESIGNING AND TESTING OF ELECTRIC

POWER ASSISTED STEERIING ........ooiiiiiiiiiiit ittt sttt sttt e e st e e sab e e e abbe e s asbb e e e sabee e sbbeeaasbbeessnbaeesnbaeasane 5113
Rafael Rodrigues da Silva ; Evandro Leonardo Silva Teixeira ; André Murilo ; Max Mauro Dias Santos



A NOVEL DOUBLE-LOOP CONTROL STRATEGY AND ITS PRECISE PARAMETERS

TUNING METHOD ...ttt ettt et s et te e st e e te e e seeesteeante e seeesteeaseeenteeaseeeseesnteensenenteenneeanseesrenansennn 5119
Bofeng Gao ; Xinchun Lin ; Shan Gao ; Zhigang Liang
COHERENCE ANALYSIS OF A CLASS OF SMALL-WORLD NETWORKS .........ccocco i 5127

Jiaojiao He ; Meifeng Dai ; Yue Zong ; Jiahui Zou

ENHANCING STABILITY OF COOPERATIVE SECONDARY FREQUENCY CONTROL BY

LINK REWIRIING .....ocotiitiiiiitiiiiitt ettt h e sht et b e e b1 h a4t E e et e b e o0t b e e st A b e e s s e ke e b s b e etk e e sb e nb e e b e e b ane s 5132
Nozhatalzaman Gaeini ; Ali Moradi Amani ; Mahdi Jalili ; Xinghuo Yu

FIXED FREQUENCY MODEL PREDICTIVE CONTROL FOR THREE-PHASE VSR UNDER

UNBALANCED GRID CONDITION ...ttt sm e e s e sneessneenmee s neeanneeneennneanne 5138
Xin Guo ; Hai-Peng Ren ; Jie Li

MODEL PREDICTIVE CONTROL OF INDUCTION MOTORS BASED ON IMPROVED

DISCRETIZING METHOD UNDER LOW SWITCHING FREQUENCY ......cccccooiviiiiiiiiiiineeee 5144
Qing-Liang Meng ; Jie Li ; Hao Li ; Yao-Zhen Yan

NONLINEAR INTEGRAL SLIDING MODE VARIABLE STRUCTURE CONTROL FOR TWO-

TANK SYSTEM WITH INPUT — LIMITATION ...ttt 5150
Hai-Peng Ren ; Jiao Hu

PID CONTROL AT BIFURCATION IN A SINGLE-GENE REGULATORY MODEL WITH

Binbin Tao ; Min Xiao

RESEARCH ON WEAK SIGNAL DETECTION BASED ON ADAPTIVE MULTI-STABLE

STOCHASTIC RESONANCE UNDER A STABLE NOISE...........ccooiiiiiiiiiii s 5168
Shang-bin Jiao ; Yi Wang ; Qing Zhang ; Le Fan ; Di Sun

ROUTE TO CHAOS AND FRACTAL STRUCTURE IN SUPERCONDUCTING QUANTUM

INTERFERENCE DEVICE ..........oiiiiii ettt e s e b e nne e e ne e snneennee e 5174
Tong Yukai ; Zhu Changlong ; Yang Zhenning ; Wang Xuegian ; Zhang Jing

SIMPLIFIED LOSS MODEL CONTROL EFFICIENCY OPTIMIZATION ALGORITHM FOR

VECTOR CONTROL INDUCTION MOTOR DRIVES ...t 5178
Jie Li ; Fei-Fei Xiao ; Shu-Quan Zhang

SYNCHRONIZATION OF EXTENDED KURAMOTO OSCILLATORS VIA A

PARAMETERIZED APPROACH .......ocoiiiiiiiiititii et bbbt b e bbb bbb s 5190
Wen Sun ; Yong Zhou ; Xinghuo Yu ; Jinhu Li ; Zhigang Zheng

SPECIAL SESSION: -SS PHYSICAL ROBOT ENVIRONMENT
INTERACTION AND ITS FUNDAMENTAL TECHNOLOGIES

ADAPTIVE OPTIMAL CONTROL FOR REHABILITATION SYSTEMS ..o 5197
Luca Corra ; Roberto Oboe ; Tomoyuki Shimono

IDENTIFICATION OF HUMAN AND ENVIRONMENTAL IMPEDANCES BY USING

BILATERAL CONTROL SYSTEM WITH LOW-PASS FILTERED M-SEQUENCE SIGNAL...........cccccccvvnin. 5203
Toshiaki Okano ; Takahiro Ishikawa ; Takahiro Nozaki ; Kouhei Ohnishi
INERTIA ESTIMATION OF ROBOT END EFFECTOR FOR DEXTROUS OBJECT GRASPING................... 5209

M. K. C. Dinesh Chinthaka ; Tomoyuki Shimono

MODEL PREDICTIVE CONTROL BASED DEEP NEURAL NETWORK FOR DYNAMIC

MANTPULATION ..ottt b e b e e E e e b e b e e e b e e b e b e s e b e e b s b e et e b e e e nb bbb s 5215
Daichi Furuta ; Kyo Kutsuzawa ; Tetsugaku Okamoto ; Sho Sakaino ; Toshiaki Tsuji

MODELLING AND CONTROL OF A NOVEL WALKER ROBOT FOR POST-STROKE GAIT

REHABILITATION......ootiiiiiiiii ittt et h e e R e et se e s b e e b e e e R e e se e e b e s e n e e nen e s n e e s r e e s ne e e 5221
Emre Sariyildiz ; Hsiao-Ju Cheng ; Gokhan Mert Yagli ; Haoyong Yu

SEQUENCE-TO-SEQUENCE MODELS FOR TRAJECTORY DEFORMATION OF DYNAMIC

IMANTPULATION ...ttt ettt e s a et e bt e e R et e b e e aa st e R e e e st e e as bt e R e e e R et e b e e sn s e e b e e enteennneanneenbeennneenns 5227
Kyo Kutsuzawa ; Sho Sakaino ; Toshiaki Tsuji

SPECIAL SESSION: - SS EDGE-LEADING SOLUTIONS FOR SMART CITIES

GRID ARCHITECTURE FOR FUTURE DISTRIBUTION SYSTEM — A CYBER-PHYSICAL

SYSTEM PERSPECTIVE ...ttt sttt st b e e h bt e st b e e e s bt e e e e b b e e e s aba e e e e bbb e e e bt e e e snbaeeanaeas 5235
Chendan Li ; Tomislav Dragicevic ; Nelson Leonardo Diaz Aldana ; Adriana Carolina Luna Hernandez ; Yajuan
Guan ; Theis B. Rasmussen ; Siavash Beheshtaein



OPTIMAL BACKGROUND MODELING FOR CLUTTERED SCENES ........ooiiiiiii e 5240
Ajmal Shahbaz ; Kang-Hyun Jo

SPECIAL SESSION: - SS MODELING, MANAGEMENT AND CONTROL OF ENERGY STORAGE
SYSTEMS IN ELECTRIC VEHICLES

AGENT-BASED MODELLING OF EV ENERGY STORAGE SYSTEMS CONSIDERING HUMAN
CROWD BEHAVIOR ... .ottt sttt h e b bt e etk e e b e e bt e e e e b e e a b e eb e e R e e e bt e R b e e Rt e sbeabeenbenbeereenbeeneas 5247
Kalpesh Chaudhari ; Su Piao Sen Fabian ; Nandha Kumar Kandasamy ; Abhisek Ukil ; H. B. Gooi

INVESTIGATION OF DYNAMIC PROGRAMMING FOR OPTIMIZATION OF HYBRID DRIVE

Osama Magbool ; Philip Nagel ; Jian-Jia Chen

MODELLING, SIZING AND CONTROL OF HYBRID ENERGY STORAGE SYSTEMS FOR

ELECTRIC VEHICLES ..ottt bbbt b bbb b e e s bt e b e b bt e b ene s 5260
Mario Porru ; Alessandro Serpi ; Andrea Lai ; Gianluca Gatto ; Alfonso Damiano

NONLINEAR PARAMETER OPTIMIZATION OF PI OBSERVER FOR HIGHLY ACCURATE

SOC ESTIMATION OF LI-ION BATTERIES ...t 5266
Yigeng Huangfu ; Muhammad Saeed ; Jiani Xu ; M. umer Altaf ; Usama Amir

PARTIAL POWER DC-DC CONVERTER FOR ELECTRIC VEHICLE FAST CHARGING

STATIONS e bbb e bR e e b s b e e e R e e a b AL e h s e R e e H b oAb e b e e b e e b A b e e b e e b e e b b e b e b b e b e e be et et e e 5274
J. Rojas ; H. Renaudineau ; S. Kouro ; S. Rivera

STATE ESTIMATION USING PHYSICS-BASED EQUIVALENT CIRCUIT MODELS OF A LI-

ION CELL AND KALMAN FILTER ......ooiiiiiiiiiiiii bbbt ne s 5280
Si Cheng ; Yong Zhang ; Xu-Feng Cheng ; Xi Zhang

STATE OF HEALTH ESTIMATION OF LITHIUM-ION BATTERIES UNDER VARIABLE LOAD

PROFILE ...ttt ekttt e s h e e bt e e E e e bt e 4a R e e R e e e s et enh b e e aR e e e R ee e s be e aa b e e b e e enneenneeanneenbeennneenne 5287
Huan Li ; Alexandre Ravey ; Abdoul N'Diaye ; Abdesslem Djerdir

SPECIAL SESSION: - SS RESONANT AND SOFT-SWITCHING COMPENSATION TOPOLOGIES
APPLIED IN WIRELESS POWER TRANSFER SYSTEMS

A BATTERY CHARGING COMPATIBLE PROFILE FOR WIRELESS POWER TRANSFER. ........................ 5295
Morteza Mahdavifard ; Amirreza Poorfakhraei ; Farzad Tahami

A HYBRID WIRELESS PLL FOR PHASE SHIFT CONTROL BASED MAXIMUM EFFICIENCY

POINT TRACKING IN RESONANT WIRELESS POWER TRANSMISSION SYSTEMS.........coooviiiveieievieee. 5301
Rui Zhao ; Daniel T. Gladwin ; David A. Stone

A NEW IPT TRANSMITTER CONFIGURATION TOLERANT TO MAGNETIC COUPLER

DISPLACEMENTS ..ottt b ettt b bbb e e b b e e bt e b e e e e b e e s bt e b e e s et b e e s b e n b e et e b e e b e sb e e e b ene s 5307
Emanuel G. Marques ; Sandra V. da Silva ; Carolina Marques ; Jodo V. N. Silva ; Marina S. Perdigdo ; A. M. S.
Mendes

ANALYSIS AND DESIGN OF EFFICIENT IPT WIRELESS CHARGING SYSTEMS FOR

ELECTRIC VEHICLE .........cooiiiiiiiii bbb bbb bbb bbb 5313

Rui Feng ; Dariusz Czarkowski ; Francisco de Leon ; Qijun Deng

COIL MISALIGNMENT ANALYSIS UNDER DIFFERENT RADIUS OF COIL AND WIRE FOR

WIRELESS POWER TRANSFER SYSTEM ........oooiiiiiiiiiii ittt 5319
K. N. Mude ; M. T. Outeiro

COMPARATIVE EVALUATION OF S-S AND P-S TOPOLOGIES FOR WIRELESS CHARGING

OF ELECTRICAL VEHICLES .......c.ooiiiiii ettt n et b e st et e e sn e e nnneaneesreeenneenn 5324
Vaka Ravikiran ; Ritesh Kumar Keshri

CURRENT-SOURCE PARALLEL RESONANT CLASS E INVERTER WITH LOW PEAK

SWITCH CURRENT ..ottt bbb e bbb e b e s bt e e b e e b b e s bt e e s b e s e b e nbe e 5330
Akinobu Shigeno ; Takashi Shimizu ; Hirotaka Koizumi

DESIGN OF A WIRELESS POWER TRANSMISSION SYSTEM USING ZVS TECHNIQUE AND

THE RESONANT INDUCTIVE COUPLING WITH HILTING THE INFLUENCE OF THE

DISTANCE ON THE TRANSFER EFFICIENCQCY ......oooiiiiiiiiiiiiii et 5336
Y. Ben Fadhel ; S. Ktata ; S. Rahmani ; K. Al-Haddad

EVALUATION OF INTERMEDIATE COILS IN IPT SYSTEMS UNDER MAGNETIC COUPLER

DISPLACEMENTS ...ttt b et et h e e ea R e e b e e e s bt e nh st e R e e e b et e b e e sa b e e b e e enbeennneanneenreeenneens 5342

Emanuel G. Marques ; Carolina Marques ; Jodo V. N. Silva ; Sandra V. da Silva ; Marina S. Perdigdo ; A. M. S.
Mendes



HYBRID WIRELESS POWER TRANSFER .........oooiiiiioie sttt ste et e e sneeanteesneaansaesnaeesneennnaenns 5348
Xu Chen ; Shengbao Yu ; Xiaobo Yang

OPTIMAL METHODOLOGY FOR THE INVERTER OUTPUT CURRENT IN LCL INDUCTIVE

POWER TRANSFER SYSTEMS ...ttt ettt ettt ss e et e e bt e b e e sn b e et e e esteennreaneesreeenneenns 5353
Xuan Wu ; Xuejun Ma ; Guozhen Hu ; Junkun Zhang
WIRELESS POWER TRANSMISSION APPLIED TO PURE ELECTRIC VEHICLE ................ccooviininiinnnnn. 5358

Marcus F. C. Jorgetto ; Guilherme de A. e Melo ; Marcos G. Alves ; Carlos A. Canesin

SPECIAL SESSION: -SS POWER CONVERSION ARCHITECTURES AND THEIR BUILDING
BLOCKS FOR SOLID STATE TRANSFORMER APPLICATION

ANALYSIS AND DESIGN OF ASYMMETRIC QUAD-ACTIVE-BRIDGE CONVERTER................cccooevininnnnn. 5367
Andrii Chub ; Levy Costa ; Marco Liserre

POST-FAULT OPERATION OF HYBRID DC-DC CONVERTER FOR SOLID-STATE

TRANSFORMER ..ottt ettt et a b e e e s te e s bt e aa b e e be e esteensteembe e e b ee e beesnbeeseeenteesneeanteenteeansaenns 5373
Tomasz Gajowik ; Cezary Sobol ; Sebastian Stynski ; Mariusz Malinowski
SIMPLE GRID CURRENT CONTROL UNDER STRONGLY DISTORTED GRID VOLTAGE........................ 5380

Kamil Mozdzynski ; Mariusz Malinowski ; Sebastian Stynski
VOLTAGE QUALITY IMPROVEMENT IN SMART TRANSFORMER INTEGRATED

DISTRIBUTION GRID ...ttt ettt e e e e e s bt e e e s b e e e sab e e e s bbeeeasbbe e e sabeeeaabbeeeasbaeeesabaeeantaeeaanes 5386
V. M. Hrishikesan ; Chandan Kumar ; Marco Liserre

SPECIAL SESSION: - SS ADVANCED SOFTWARE METHODS FOR
INTELLIGENT AUTOMATION SYSTEMS

A MODEL RECOGNITION APPROACH FOR SOLVING INTERACTIVE DYNAMIC

INFLUENCE DIAGRAMS ... ..ottt bbb e bbb e b e b b e b e sb e e resbe s 5395
Le Tian ; Huayi Yin

A SOFTWARE ARCHITECTURE FOR ENERGY CONSUMPTION OPTIMIZATION IN

LOCATION-BASED MOBILE APPLICATIONS ... .ottt 5400
Xiang Yu ; Ling Liang ; Ruonan Zhou ; Roopak Sinha

AN ARCHITECTURE FOR IMPLEMENTING PRIVATE LOCAL AUTOMATION CLOUDS

BUILT BY CPS ..ottt a e e et et e bt e ea bt e R e e e st e e ns e e R e e e b et e b e e sa b e e b e e e sneenneeanne e beennneenne 5406
Borja Ramis Ferrer ; José Luis Martinez Lastra

AN ONTOLOGY MODELING AND APPLICATION FOR AN ASSEMBLY LINE OF

MANUFACTURING SYSTEM ..ottt b bbbt sb e an e 5414
Lingling Xue ; Peng Wang ; Haibo Cheng ; Xing Tong ; Peng Zeng ; Haibin Yu

DYNACOOL: EFFICIENT COOLING OF NEXT-GENERATION LARGE-SCALE DATA

CENTERS ...t bbbttt E e b e bt e bbb oAbt e b £ e e e b e oAbt A b £ e e e AR e e a bt e b b e et b e e b e e b e e s s ek ehb e b e e b e e b ene s 5420
Nidhi Gowdra ; Roopak Sinha

ESTIMATION, MEASUREMENT AND IMPROVEMENT OF DISTRIBUTED AUTOMATION

APPLICATIONS PERFORMANC CE .......cc.ooiiiiiiiiii ittt nb et ean e e nnn e e neennneenne 5426
Eero Vaananen ; Valeriy Vyatkin

EXPLICIT-STATE AND SYMBOLIC MODEL CHECKING OF NUCLEAR I&C SYSTEMS: A

COMPARISON .o a bbb b e E b e e b e b e e b e e b A b e e e e b e e b e s b e e e e b e e b e s b e a e neabe s 5439
Igor Buzhinsky ; Antti Pakonen ; Valeriy Vyatkin

IMPROVED CUCKOO SEARCH ALGORITHM BASED RBF-NN FOR MODELING REACTOR-

REGENERATOR SYSTEM ... oottt an s n e e s s e e me e sn e e r e e anne e smr e e neesnneennee e 5447
Ning Wang ; Xiaohua Zhu ; Yiping Chen ; Jili Tao

INTERCHANGE FORMAT FOR THE GENERATION OF FUNCTIONAL ELEMENTS FOR

INDUSTRIE 4.0 COMPONENTS ..ottt ettt ettt ss e b e e s bt e b e e sa b e e be e enneennneareesreeenneenas 5453
Stefan Métzler ; Martin Wollschlaeger
MEDICAL SOFTWARE BUG PREDICTION BASED ON STATIC ANALYSIS.......ccooiiiiis 5460

XiaoDong Gou ; Xin Zhou ; JiaWen Pang ; ShunKun Yang
MODELA DBT: MODEL-DRIVEN ELABORATION LANGUAGE APPLIED TO DYNAMIC

BINARY TRANSLATION ..ottt m et R e e e s m e e R e e Rt e e me e se e e n e e enn e e nmneaneeanneennee e 5465
F. Salgado ; A. Martins ; D. Almeida ; T. Gomes ; J. Monteiro A. Tavares
MODELING INDUSTRY 4.0 DEMONSTRATION PRODUCTION LINE USING PTOLEMY II............ccooe.. 5471

Zhenbang Nie ; Peng Wang ; Peng Zeng ; Haibin Yu



NETWORK PLANNING AND SELF-REPAIR IN MODELS OF URBAN DISTRIBUTION

NETWORKS VIA HILL CLIMBING........oooiiiiiiiiiiiiet ettt sme et e s e sne e anneesmeeaneeanneenneennneanne 5477
George Davidescu ; Valeriy Vyatkin

SCALABLE METHODS OF DISCRETE PLANT MODEL GENERATION FOR CLOSED-LOOP

MODEL CHECKING ......oooiiitiiiiiiii it a ke bt e bbb e e e e b e e b s b e b e e b nb e bbb s 5483
Igor Buzhinsky ; Antti Pakonen ; Valeriy Vyatkin

SERVICE-ORIENTED EXTENSION OF IEC 61850 FOR MODEL-DRIVEN SMART GRID

AUTOMATION DESIGN ...ttt bttt bbbt b e e bt e b e b e b e e bt s b b e b s b e e bt sb e e b e b e e b s b s 5489
Chen-Wei Yang ; Valeriy Vyatkin ; Cheng Pang
SOFTWARE-DEFINED AUTOMATION AND CONTROL A PRELIMINARY STUDY ......ccccoiiiiiiniineeneene 5497

Cheng Pang ; Wenbin Dai ; Qingdi Miao ; Jinxian Liang ; Guoging Cai ; Shu Lu ; Valeriy Vyatkin

TOWARDS A SYSTEMATIC PATH FOR DYNAMIC SIMULATION TO PLANT OPERATION:

OPC UA-ENABLED MODEL ADAPTATION METHOD FOR TRACKING SIMULATION ........cccccooviniiiniiene 5503
Gerardo Santillan Martinez ; Tommi Karhela ; Reino Ruusu ; Tuomas Lackman ; Valeriy Vyatkin

TOWARDS FORMAL VERIFICATION FOR CYBER-PHYSICALLY AGNOSTIC SOFTWARE: A

07N D N 51 0 SO RP PR PPRPR: 5509
Dmitrii Drozdov ; Sandeep Patil ; Victor Dubinin ; Valeriy Vyatkin

SPECIAL SESSION: -SS CONTROL AND FILTERING OF DISTRIBUTED NETWORKED
SYSTEMS

A BRIEF REVIEW OF SIMULTANEOUS LOCALIZATION AND MAPPING .........cccoooiiiiiiiei e 5517
Zhiwei Kong ; Qiang Lu

DISTRIBUTED CONTROL OF NETWORKED LARGE-SCALE SYSTEMS BASED ON A

SCHEDULING MIDDLEWARE . ........ooooiiiiiiiii ittt sttt et e e e e st e e e aa b e e e sbe e e e eabe e e s anbeeesnbneeeennns 5523
Yufeng Lin ; Jia Wang ; Qing-Long Han ; Dennis Jarvis

DISTRIBUTED FAULT SOURCE DETECTION AND TOPOLOGY ACCOMMODATION

DESIGN OF WIRELESS SENSOR NETWORIKS........ccoooiiiiiiiii ettt st nnne e 5529
Ye Zhao ; Xiao He ; Donghua Zhou

DISTRIBUTED FILTERING OVER SENSOR NETWORKS WITH TOPOLOGY SWITCHING

AND EVENT-TRIGGERED SCHEMES .........oooiiiiiiiitiie ittt sttt st sreeasbaessae e e e snseenbeesnaeenteesnneenee 5535
Lili Zhang ; Xiao-Bo Chi ; Lu Chang ; Xin-Chun Jia

FIXED TIME CONSENSUS OF STOCHASTIC MULTI-AGENT SYSTEMS UNDER

UNDIRECTED GRAPH ...ttt sttt e et bt e s be e e e a1t e e e s ab et e abb e e e e bbb e e e sabe e e aabbeeeasbbeeennbaeesnbeeeanes 5541
Jiaju Yu ; Shuanghe Yu ; Juan Li ; Yan Yan

FIXED-TIME CONSENSUS OF MULTI-AGENT SYSTEM UNDER TIME VARYING

TOPOLOGY ...ttt b ettt h e b ekt e s bt e s h bt e bt e e b bt e bt e 4a bt e b e e e h bt e eh e ea ke e e b et e b e e an bt e be e est e e nbeeanbe e beennbeene 5546
Jiaju Yu ; Shuanghe Yu ; Juan Li ; Yan Yan

FOUR-SIGMA POINT MARGINAL GEOMETRIC SIMPLEX ESTIMATOR FOR GYRO-LESS

ATTITUDE DYNAMICS. ...ttt b ettt b bbb e b b e e bt e b b e b e b e e bt e he e b e b e e bt sbe et e b e e b nne s 5552
Chunshi Fan ; Nan Zhang ; Xiaoyun Liu ; Ziyang Meng
GUARANTEED COST TRACKING CONTROL FOR UNCERTAIN T-S FUZZY SYSTEMS ........cccccoiiiiiens 5558

Hengyan Zhang ; Ling Huang ; Zaide Xu ; Cui Mao ; Wenbo Xie

MULTI-TASKING LINK PREDICTION ON COUPLED NETWORKS VIA THE FACTOR

GRAPH MODEL ..ottt ettt ettt b e e ettt e bt e ea bt e ke e e s bt e sh bt ea b e e e b et e bt e aa b e e abeeenbeenbbeanbeenbeennneene 5570
Song Lin ; Chuang Liu ; Zi-Ke Zhang

OPTIMAL DISPATCH FOR GRID-CONNECTING MICROGRID CONSIDERING SHIFTABLE

AND ADJUSTABLE LOADS. ...ttt sttt et ssb et s e e s bt e e nbe e st e e e s teesseeanbe e st eeeteesnbeanbeesnteenreenns 5575
Shuncun Zhu ; Ping Luo ; Ya Yang ; Qiang Lu ; Qiaoyong Chen

OUTPUT CONSENSUS OF HETEROGENEOUS LINEAR MULTI-AGENT SYSTEMS VIA

FULLY DISTRIBUTED EVENT-TRIGGERED PROTOCOLS ..ottt 5581
Bin Cheng ; Zhongkui Li

PSO-BASED RECEDING HORIZON CONTROL OF MOBILE ROBOTS FOR LOCAL PATH

PLANNING ...ttt b ettt b e oo b ekt e s bt e sh bt e R bt e e b et e bt e 4okt e b e e e h bt e ne b e ea ke e e b e e e nbe e aa b e e beeesbeenbeeanbeenbeennbeenn 5587
Yueyue Chen ; Qiang Lu ; Ke Yin ; Botao Zhang ; Chaoliang Zhong

QUANTIZED EFFECTS ON ROBUST CONSENSUS OF LINEAR MULTI-AGENT SYSTEMS VIA

SLIDING-MODE CONTROL........ccoiiiit ittt ettt e s e st e e e e sne e e teeaseeesseesnteeseeesteesseeanteeananeteennseanees 5593
Bo-Chao Zheng ; Yanmei Xue ; Guoying Miao ; Kun Li
SMART SENSOR DATA ACQUISITION IN TRAINS ....ooooiiiiii ettt re et sre et e et e snae e teesnaeenneeaneas 5598

Antonio Pereira ; Jodo Paulo Pimentdo ; Pedro Sousa ; Sérgio Onofre



SURROUNDING CONTROL IN COOPERATIVE SECOND-ORDER AGENT NETWORKS...........c..ccoonenn. 5604
Liang Zhang ; Zexu Zhang ; Yandi Qiao ; Xiangguan Wei

SYNCHRONIZATION OF COMPLEX NETWORK WITH DELAYED NODES VIA

PROPORTIONAL-DERIVATIVE CONTROL .......oooiiiiiiiie st 5610
Haibo Gu ; Xiong Wang ; Jinhu L ; Xinhai Xiong

THE TRADE-OFF BETWEEN SECURITY AND PERFORMANCE OF ENCRYPTED

NETWORKED CONTROL SYSTEMS ...ttt b et b e b ane s 5616
Haijin Ding ; Qianchuan Zhao ; Rebing Wu

SPECIAL SESSION: -SS RECENT DEVELOPMENTS ON TIME-DELAY
SYSTEMS AND THEIR APPLICATIONS

A NOVEL MULTI-POINT TEMPERATURE CONTROL METHOD BASED ON SLOW

RESPONSE MODKE ...ttt sttt sttt et sat e et e e e s e e e bt e aa b e e be e e s teeasteaaE e e e b eeebeesn b e e beeenteennneanteenreennseenns 5623
S. Hashimoto ; L. Yuan ; K. Yoshida ; K. Izaki ; T. Kihara ; R. lkeda ; W. Jiang

GLOBALLY STATE-FEEDBACK CONTROL FOR STOCHASTIC HIGH-ORDER NONLINEAR

SYSTEMS IN THE PRESENCE OF TIME DELAYS.... .ottt sttt st sase s sane e 5628
Huifang Min ; Na Duan ; Shuliang Wang ; Xingxing Chen

MODEL BASED PREDICTIVE CONTROL FOR NETWORKED CONTROL SYSTEM WITH

TIIME DELAY ..ottt b ettt sttt et sh e e bt e e b et e bt e 4a b e e b e e e h bt e eh e oAbt e e b et e bt e na b e e be e e st e e naneanbe e beennbee e 5633
Koji Kobayashi ; Hiromu Noritzuki ; Yutaka Uchimura

NEW CONSTRUCTING METHOD OF LYAPUNOV-KRASOVSKII FUNCTIONALS FOR

STABILITY OF TIME-VARYING DELAY SYSTEMS ...t 5639
Gao Zhenman ; He Yong ; Wu Min
SMALL-SIGNAL STABILITY ANALYSIS OF NEUTRAL DELAY DIFFERENTIAL EQUATIONS................ 5644

Muyang Liu ; loannis Dassios ; Federico Milano

STABILITY ANALYSIS OF LOAD FREQUENCY CONTROL SYSTEMS WITH TWO DELAYS

IN EACH AREA ...t b e bbb e b e e b e e b e e e b e e b s b e e bbb nb e b b s 5656
Fei Long ; Chuan-Ke Zhang ; Yong He ; Min Wu

WAVELET NEURAL NETWORK STATE FEEDBACK CONTROL WITH TIME DELAY FOR

OFFSHORE PLATFORMS UNDER WAVE FORCES ........cccooiiiiiiiii et 5661
Hui Ma ; Yun Zhang ; Hao Su ; Gongyou Tang ; Baolin Zhang

SPECIAL SESSION: -SS DISTRIBUTED INTELLIGENT SYSTEMS:
ANALYSIS AND SYNTHESIS

A DIAMETER PATH BASED METHOD FOR IMPORTANT NODE DETECTION IN COMPLEX

INETWORK ...t e e E e e s e R e e e et e ee e s R e e e b et e s b e e s e e b e s esn e e nne e snn e e nreennne e e 5669
Yuanyuan Sun ; Yawen Guan ; Zhizheng Wang ; Tao Zhang ; Cong Guo ; Xinyao Li

A DISTRIBUTED ENERGY-EFFICIENT COOPERATIVE ROUTING ALGORITHM BASED ON

OPTIMAL POWER ALLOCATION ...ttt ame e e s e sme e anneenmeeaneeanneeneennneanne 5675
Yuli Zhao ; Hai Yu ; Zhiliang Zhu ; Yin Zhang

A NEW PROCESSING METHOD OF INFRARED TEMPERATURE IMAGES IN COPPER

ELECTROLYSIS ... bbb b e b e b bbb e b s bbb e s b e e b b s 5681
Zhiying Hong ; Qingling Wang

A NON-VOLATILE COMPARATOR BASED ON 1T1IM CROSSBAR ARRAYS USING

MEMRISTOR-AIDED LOGIC ..ottt bbbt bbbt bbbt b e s 5685
Xiaoping Wang ; Yuanyuan Yang ; Lin Chen ; Shuai Li

A SWARM OPTIMIZATION ALGORITHM FOR PRACTICAL CONTAINER LOADING

PROBLEM ... .ottt ettt ettt e s h e e b e oo h et e bt e 4a R e e b e e e st e e ss e e R e e e b et e be e aa b e e b e e enn e e nneeanneenreennreenn 5690
Qifeng Zhou ; Xiang Liu

ADAPTIVE OUTER SYNCHRONIZATION BETWEEN TWO INTERACTED NETWORKS WITH

UNKNOWN PARAMETERS ... .o bbb bbb e 5696
Tiantian Sun ; Weigang Sun

AN ITERATIVE LEARNING CONTROLLER FOR A CABLE-DRIVEN HAND

REHABILITATION ROBOT .......oooiiiiieiit ettt et s e st esntaessaeasteessteenteeaseaesseesnteenseeantaesneeanseesranenrenn 5701
Siyuan Liu ; Deyuan Meng ; Long Cheng ; Miao Chen
BACKSTEPPING BASED NONLINEAR CONTROL STRATEGY FOR MMC TOPOLOGY ......c...cccovvviviennns 5707

Xiaotong Zhang ; Jingjing Huang ; Xin Zhang ; Xianggian Tong



CONSTRUCTION OF BULK POWER GRID SECURITY DEFENSE SYSTEM UNDER THE

BACKGROUND OF AC/DC HYBRID EHV TRANSMISSION SYSTEM AND NEW ENERGY .........ccccoocvninne 5713
Xiaofei Hu ; Wei Tang ; Hui Liu ; Dabo Zhang ; Shuai Lian ; Yigang He

CONTROL LOOP DESIGN AND BIDIRECTIONAL CONTROL STRATEGY OF A

BIDIRECTIONAL DC/DC CONVERTER............ccoooiiiiiiiiiiiii e 5720
Zhaojun Tao ; Lei Li

COOPERATIVE CONTAINMENT REGULATION FOR HETEROGENEOUS NETWORKS WITH

DIRECTED GRAPHS. ... ..ottt bbbt b e bt s b e et b e e st e bt e s e e b e e b e s bt e b eb e e b e sb e e e e b ene s 5726
Liang Hongjing ; Zhou Yu ; Li Hongyi ; Li Ping

COORDINATED CONTROL STRATEGY OF DISTRIBUTION NETWORK WITH

DISTRIBUTED GENERATION BASED ON INTERRUPTIBLE LOAD..........ccccoiiiiiiiineee e 5731
Ye Shen ; Qi Kang ; Jie Zhou ; Junfang Zhang

COUPLE-GROUP CONSENSUS FOR HETEROGENEOUS AND COMPETITIVE COMPLEX

MULTI-AGENT SYSTEMS WITH MULTIPLE TIME DELAYS ..ot 5737
Lianghao Ji ; Nanxiang Yu ; Yong Wang

COVERT ATTACKS AGAINST OUTPUT TRACKING CONTROL OF CYBER-PHYSICAL

N 4 1 1 0 TSP PRSP 5743
Fangyuan Hou ; Jian Sun

DISTRIBUTED ADAPTIVE TIME-VARYING FORMATION FOR MULTIPLE LINEAR

DYNAMICAL SYSTEMS OVER A DIRECTED TOPOLOGY .......oooiiiiiiiiiiiiee e 5749
Qixiu Duan ; Yu Zhao ; Yongfang Liu

DISTRIBUTED FORMATION CONTROL OF MULTIPLE QUADROTOR AIRCRAFT BASED

ON QUATERNION .. ..ottt et bbbt e b e e bt e b £ e bt b e e bt A b e e e e b e e s bt e b e e s e e ke e s b e n b e et e ek e e b e nb e e e e b ene s 5755
Qingchun Jin ; Wenwu Zhu ; Haibo Du ; Di Wu ; Guanghui Wen

DISTRIBUTED NODE-TO-NODE STATE CONSENSUS OF TWO-LAYER MULTI-AGENT

I 41 1 0 S 5762
Guanghui Wen ; Xinghuo Yu ; Peijun Wang ; Wenwu Yu ; Jinhu LU
DISTURBANCE OBSERVER BASED CONTROL OF QUADROTORS WITH SLFEN .......cc.ccociiiiiiieieecee e 5774

Yixin Cheng ; Tianyi Shao ; Feng Wu ; Yuyan Guo ; Bin Xu

EQUIVALENT MODELING AND SIMULATION FOR PV SYSTEM ON DYNAMIC

CLUSTERING EQUIVALENT STRATEGY .....oooiiiiiiiiiiii ittt 5779
Hang Meng ; Xiaohui Ye ; Mingyu Yang ; Xinli Song ; Zhida Su ; Wenzhuo Liu ; Lingtong Luo ; Huiying Zhao

EVENT-TRIGGERED CONTROL FOR OUTPUT SYNCHRONIZATION OF HETEROGENEOUS

NETWORK WITH INPUT SATURATION CONSTRAINT .......ooiiiiiiiiieiiiee e 5785
Sheng-Li Du ; Lijing Dong ; Daniel W. C. Ho

FASLE DATA INJECTION ATTACKS IN CYBER-PHYSICAL SYSTEMS BASED ON

INACCURATE MODEL ......ooiiiiiiiiiiiiiieit ettt h stk e s bt e ss e e b e e et et e b e sn b e et e e e nbeennneenneeareeenee e 5791
Fangyuan Hou ; Jian Sun

FAULT DETECTION OF NONLINEAR SYSTEMS WITH MISSING MEASUREMENTS AND

CENSORED DATA ...ttt bbbt bbb e bt h e et E e e bt e b e e e e b e e s b e e bt e s e e b e e s bt e bt et e e ke e b e nb e e b e b ene s 5797
Jie Huang ; Xiao He
FINITE-TIME TRACKING CONSENSUS CONTROL FOR A CLASS OF NONLINEAR..........ccccoiiiiiniiniees 5803

Multi-Agent Systems ; Zhenxing Li ; Xiangyong Chen ; Yumei Wen ; Jianlong Qiu

FORMATION-CONTAINMENT TRACKING FOR HIGH-ORDER LINEAR MULTI-AGENT

SYSTEMS ON DIRECTED GRAPHS ...ttt sn et eene e 5809
Yongzhao Hua ; Xiwang Dong ; Qingdong Li ; Zhang Ren

FULLY-DISTRIBUTED DISCONTINUOUS CONSENSUS PROTOCOLS FOR MULTI-AGENT

SYSTEMS WITH EXTERNAL DISTURBANCES ..ot 5815
Ming-Feng Ge ; Zhi-Wei Liu

GROUND-TARGET TRACKING UAVS SYSTEM VIA NONLINEAR DISTBUTED MODEL

PREDICTIVE CONTROL ...ttt ss e r e e m e s e e ne e e e e nme e e ne e anneennee e 5819
Huiyan Li ; Quan Yuan ; Xiang Li

INFERRING USERS' PREFERENCES THROUGH LEVERAGING THEIR SOCIAL

RELATIONSHIPS ...ttt bt e b e e b b e b e oAb e e e b e e b s b e e b e b e e b nb e e b b s 5830
Xiaofang Deng ; Leilei Wu ; Xiaolong Ren ; Chunxiao Jia ; Yuansheng Zhong ; Linyuan LU
INTERNET CONGESTION CONTROL UNDER NODE AND LINK CONSTRAINTS .......ccccooiiiiiiiiiinieies 5837

Yongxiang Xia

IRRADIATION TEST OF THE CONTROL SYSTEM OF A TRACKED ROBOT FOR NUCLEAR

DISASTER RESPONSE ...ttt ettt e e et bt e e o bt e e e e hb e e e e oab et e o bee e e asbb e e e aabe e e aabbeeeasbneeeanbeeeanbeeaannns 5843
Huayan Pu ; Bei Yu ; Jun Luo ; Yang Yang ; Yi Sun ; Shaorong Xie



LAG SYNCHRONIZATION FOR NEURAL NETWORKS WITH MIXED DELAYS VIA

ADAPTIVE INTERMITTENT CONTROL ..ottt e et naaestaesnee e taesneaenneeanneesneennneenes 5849
Peipei Zhou ; Shuiming Cai
LAPLACIAN SPECTRA FOR A FAMILY OF TREELIKE NETWORKS ........cccoooiiiiii e 5855

Xiaogian Wang ; Meifeng Dai ; Yufei Chen ; Yue Zong
LEAF NODE-LEVEL ENSEMBLE PRUNING APPROACHES BASED ON NODE-SAMPLE

CORRELATION FOR RANDOM FOREST ........ooiiiiiitiiiii ettt 5859
Xin Liu ; Qifeng Zhou ; Fan Yang
LOCATING THE EPIDEMIC SOURCE IN COMPLEX NETWORKS..........cccoiiiiiii e 5865

Shuaishuai Xu ; Yinzuo Zhou ; Zike Zhang
MODELING OF LUG-SOIL INTERACTION FORCES ACTING ON A SINGLE LUG DURING

ROTATIONAL MOTION IN SANDY SOIL......oooiiiitiiiiiiie ittt sse e be e e s nneesnneesneesnneenne 5871
Min Zhang ; Yang Yang ; Jun Luo ; Shaorong Xie ; Huayan Pu ; Yi Sun ; Na Liu
MPC BASED OPTIMAL PATH-TRACKING CONTROL STRATEGY FOR 4WS4WD VEHICLES................. 5876

Qifan Tan ; Lijing Dong ; Hao Yan

MULTI-SWITCHING NETWORK TRANSMISSION SYNCHRONIZATION BEHAVIOR FOR

THREE UNCERTAIN CHAOTIC SYSTEMS WITH UNKNOWN PARAMETERS............cccooiiiiicee 5882
Yumei Wen ; Xiangyong Chen ; Jianlong Qiu ; Zhenxing Li ; Chendong Yang

MULTI-TRACKING WITH COMMUNICATION DELAY VIA QUANTIZATION

INTERMITTENT CONTROL .......oooiiiiiiiitiiie ettt ettt ss et e e s b et e b e e sa b e e be e e steennneareesreeenneenns 5887
Qian Tang ; Hong Zhou ; Zhi-Wei Liu

MULTI-UAYV RESOURCE CONSTRAINED ONLINE MONITORING OF LARGE-SCALE

SPATIO-TEMPORAL ENVIRONMENT WITH HOMING GUARANTEE ............cccoooiiiiiiiiee 5893
Kshitij Tiwari ; Sungmoon Jeong ; Nak Young Chong
NETWORK COHERENCE ON THE WEIGHTED TREELIKE NETWORK .........cccccciiiiiieceenee 5901

Yue Zong ; Meifeng Dai ; Jiaojiao He ; Xiaogian Wang

NONLINEAR FEEDBACK DESIGN FOR OBSERVER-BASED NEURAL ADAPTIVE DYNAMIC

SURFACE CONTROL OF MIMO UNCERTAIN NONLINEAR SYSTEMS .....oooiiiiiieceeee e 5906
Shigen Gao ; Xiaoyu Wang ; Hairong Dong ; Bin Ning

NUMERICAL STUDY OF THE EFFECTIVE DEGREE THEORY ON TWO-LAYERED

COMPLEX NETWORIKS ... ..ottt sttt e et e e e st e e s tb e e e e aae e e e sabeeesbaeeeestbeeesabeeeabaeeeasbeeessabeeesnteeaaanes 5912
Yinzuo Zhou
ON ITERATIVE LEARNING TRACKING PROBLEM FOR MULTI-SENSOR SYSTEMS.........ccoooceiiiiiinnnenn. 5918

Dong Shen ; Lanjing Wang
OPTIMAL CONFIGURATION OF MULTIPLE-TYPE DGS FOR MAX PENETRATION USING A

TEMPORAL P-Q MODEL ..ottt ae et e st e et e et e e sateeabe e et eeesseesnbe e teeesseesneeanteeaneeesseens 5924
Xuebo Qiao ; Bo Hu ; Yong Li ; Yi Tan ; Jiazhu Xu ; Yijia Cao ; Wenchao Tian
OPTIMAL EAVESDROPPING PROBLEM IN PRIVACY PRESERVING CONSENSUS.......ccccoccviiiiiiniiniiens 5929

Han Zhou ; Wen Yang ; Chao Yang ; Yang Tang ; Hongbo Shi

OPTIMAL MULTIPERIOD DISPATCH FOR HYBRID VSC-MTDC AND AC GRIDS BY

COORDINATION OF OFFSHORE WIND FARM AND BATTERY ENERGY STORAGE...............c.cccovvennnn. 5935
Wenchao Tian ; Yi Tan ; Yong Li ; Yijia Cao ; Xuebo Qiao ; Qiang Li ; Shangmin Chen ; Bo Hu

PINNING SYNCHRONIZATION OF LIPSCHITZ-TYPE COMPLEX NETWORKS BASED ON

OUTPUT INFORMATION ...ttt ettt sttt h e st ek e e e bt e ss e e be e e b e e e b e e aa b e e b e e esbeennneanneeanneennee e 5940
Fang Liu ; Qiang Song

PREDICTION OF PV OUTPUT BASED ON LOCAL MEAN DECOMPOSITION UNDER

LIMITED INFORMATION .......ooiiiiiiiiiii bbb bbb nb e e b 5945
Di Zhang ; Canbing Li ; Diansheng Luo ; Chong Wang ; Long Zeng ; Bowen Yan ; Pengda Wang

QUASI-SYNCHRONIZATION ANALYSIS FOR NONLINEARLY-COUPLED COMPLEX

NETWORKS WITH AN ASYMMETRICAL COUPLING MATRIX VIA APERIODICALLY

INTERMITTENT PINNING CONTROL.......cooiiiiiiiiii et e e ennre e 5951
Ruifeng Wang ; Jianwen Feng ; Yi Zhao ; Jingyi Wang

RELATIVE HEALTH INDEX OF WIND TURBINES BASED ON KERNEL DENSITY

ESTIIMATION ..ottt bbb bbb e b e e b e b e e e b e oAb e e R e e b e e b s b e e b e b e e b e s bt e b b s 5957
Xiwei Liu ; Kai Shi ; Hai Yu ; Zhiliang Zhu

RESEARCH ON A NOVEL SINGLE-PHASE FORWARD-MODE FIVE-LEVEL INVERTER AND

CONTROL STRATEGY ...tttk b etttk e b e bt e et b e b e b e e s st b e e n bt e ek e e b e nb e e e b ene s 5962
Kunshan Gong ; Lei Li ; Yang Gao ; Yue Guan

RETAIL MARKET PRICING DESIGN IN SMART DISTRIBUTION NETWORKS

CONSIDERING WHOLESALE MARKET PRICE UNCERTAINTY ..ottt 5968
Kuo Feng ; Hong Zhou ; Zhi-Wei Liu ; Dandan Hu



RETIRING STRATEGIES OF TRANSFORMER LCC WITH RELIABILITY OF POWER

TRANSMISSION SYSTEM CONSIDERED .......c..ooiiiii ittt ettt e st e e bt e e e sbaeessnreaeaneee 5974
Mingxing Zhu ; Liangyan Jia ; Hao Hu ; Jing Chen ; Zhongchao Wu ; Dabo Zhang ; Yigang He ; Haifeng Ye

SAMPLED-DATA-BASED TRACKING FOR HETEROGENEOUS NONLINEAR SECOND-

ORDER MULTIAGENT SYSTEMS ... .ottt sttt ettt et e et s e e et e ssb e e sbeessbeesbeeabeesbneebeennreenne 5985
Zhengxin Wang ; Jingbo Fan ; Cong Zheng ; Haibo He

SPID CONTROL FOR SYNCHRONIZATION OF COMPLEX PIDE NETWORKS WITH TIME

Chengdong Yang ; Ancai Zhang ; Xinghui Zhang ; Zhaodong Liu ; Guochen Pang ; Jianlong Qiu ; Yumei Wen ;
Shandong Shanshui ; Jinde Cao

STABILIZATION OF HARMONIC OSCILLATOR VIA POSITIVE DELAYED VELOCITY

FEEDBACK CONTROL ......ooiiiiiiiiiiie e bbb b e b e sb e e aresbe s 6002
Qiang Song ; Fang Liu

TRIANGLE-MAPPING ANALYSIS ON SPATIAL COMPETITION AND COOPERATION OF

CHIINESE CITIES ... .ottt e e he e et e R e e s et e em e e R e e e R e e e me e ae s e e s e e e neenmneanneenreennneene 6012
Pan Liu ; Xiao-Pu Han ; Linyuan L

WIND TURBINE GEARBOX CONDITION MONITORING BASED ON EXTREME GRADIENT

BOOSTING ...ttt h e et e st et e bt e sa bt e b e e R et e bt e 4a R e e b e e e e bt e ns s e ea R e e e R e e e e b e e aa bt e b e e enn e e nne e e n e e reennreenn 6017
Yuechen Wang ; Zhiliang Zhu ; Hang Song ; Kai Shi

SPECIAL SESSION: - SS INDUSTRIAL WIRELESS NETWORKING

DYNAMIC MULTI-LINK SCHEDULING FOR CELLULAR NETWORKS IN HIGH-SPEED

TRANSPORTATION SYSTEMS ...ttt sttt ss e e b e e s b ee e bt e sn b e e be e esbeennneareesreeenneenns 6027
Tao Zheng ; Jiaye Dong ; Yuyang Zhang ; Ping Dong
GENERIC DEPENDABILITY ASSESSMENT APPROACH IN WIRELESS AUTOMATION...........c.coocovvvinnnen. 6039

Sarah Willmann ; Marko Kratzig ; Lutz Rauchhaupt
MACHINE FAULT DIAGNOSIS USING INDUSTRIAL WIRELESS SENSOR NETWORKS AND

ON-SENSOR WAVELET TRANSFORM ..ottt sn e esneesnn e neennne e 6045
Liqun Hou ; Lei Yang
NEURAL-NETWORK-BASED MOBILE RFID LOCALIZATION SYSTEM .......ccccoiiiiiiiieeeene e 6051

Chih-Lyang Hwang ; Ting-Shiang Chen ; John Y. Hung

SPECIAL SESSION: - SS ADVANCES IN DISTURBANCE AND UNCERTAINTY ESTIMATION
AND ATTENUATION TECHNIQUES WITH APPLICATIONS

A FAST RECOGNITION ALGORITHM FOR STAR IDENTIFICATION OF STAR TRACKERS................... 6059
Xiaochu Wang ; Changhao Sun ; Ting Sun ; Hang Yin ; Fei Xing

COMPOSITE ANTI-DISTURBANCE AUTOPILOT DESIGN FOR MISSILE SYSTEM WITH

ANGLE CONSTRAINT ...ttt b ettt s bt e sa bt e ke e e st e e sb bt eab e e e b et e bt e sa b e e beeesbeesaneebeesbeeebeees 6065
Xinge Liu ; Haibin Sun ; Jiayuan Shan

CONTINUOUS TERMINAL SLIDING MODE GUIDANCE LAW WITH CONSIDERATION OF

AUTOPILOT DYINAMICS ...ttt sttt sttt et e s te e sat e e be e s teesheeasbe et e e e s teesseeanbeenbeeeteesnbeanbesaneeesreens 6071
Zhenhua Zhao ; Jun Yang ; Shihua Li ; Chaoyuan Man

DECENTRALIZED ROBUST OUTPUT-FEEDBACK CONTROL OF UNCERTAIN NONLINEAR

INTERCONNECTED SYSTEMS WITH DISTURBANCES. ...ttt 6077
Qixun Lan ; Huawei Niu ; Jiankun Sun

DYNAMIC OUTPUT FEEDBACK TRACKING CONTROL FOR DISCRETE-TIME SYSTEMS

WITH MULTIPLE DISTURBANCES VIA DISTURBANCE OBSERVER AND Heo CONTROL.............coouneee. 6082
Haibin Sun ; Chuanguang Sun ; Linlin Hou
GPIO BASED BACKSTEPPING CONTROL FOR ELECTRONIC THROTTLE..........cccoooviiiiiiiiiciceien 6087

Ke Shi ; Zuo Wang ; Chao Wu ; Shihua Li

NEWTON-RAPHSON INTERVAL HARMONIC POWER FLOW BASED ON AFFINE

ARITHMETIC ...ttt ettt e e b et e e a2t et e oo a b e e e ok bt e e e st b e e e oa b e e e e ket e e ambb e e e aabee e e bbeeeenbbeeeanbeeeanbaeaean 6093
Huang Weida ; Zhang Yan ; Shao Zhenguo



SPECIAL SESSION: - SS IMPROVING DEPENDABILITY AND PERFORMANCE
FOR AN INDUSTRIAL INTERNET OF THINGS

FEASIBILITY AND PERFORMANCE EVALUATION OF SCTP FOR THE INDUSTRIAL

INTERNET OF THIINGS ... .ottt ettt ettt e e st e e e st e e e s te e e e e sae e e e sabeeesbaeeeastbeeesabeeeabaeeeasbeeeesbeeeateeeaanes 6101
Thomas Wiss ; Stefan Forsstrom
I0T DEVICES AND APPLICATIONS BASED ON LORA/LORAWAN .......coooiiiiie ettt 6107

Oratile Khutsoane ; Bassey Isong ; Adnan M. Abu-Mahfouz
SELF-ADAPTIVE FAULT DIAGNOSIS OF ROLLER BEARINGS USING INFRARED THERMAL

IMIAGES ... bbb bR R bbb 6113
Zhigiang Huo ; Yu Zhang ; Richard Sath ; Lei Shu
SOUND BASED LOCALIZATION AND IDENTIFICATION IN INDUSTRIAL ENVIRONMENTS................. 6119

C. J. Grobler ; C. P. Kruger ; B. J. Silva ; G. P. Hancke
TOWARDS A DISTRIBUTED CONTROL SYSTEM FOR SOFTWARE DEFINED WIRELESS

SENSOR NETWORKS ... oottt e ettt e e ettt e e e et e e e e bae e e eabeeeesabeeeaabeeeaassseeeasbeeesabaeeaassseeessbeeesnteeeasseas 6125
Hlabishi 1. Kobo ; Gerhard P. Hancke ; Adnan M. Abu-Mahfouz

UTILISING ARTIFICIAL INTELLIGENCE IN SOFTWARE DEFINED WIRELESS SENSOR

INETWORK ...ttt ettt e et e e s bt e e s ba e e e et bb e e e e s b e e e ea b bt e e sbs e e e sab e e e eaba e e e asbeeeesabeeeeabbeeeasbaeeeaabeaeanteaeanes 6131
Omolemo Godwill Matlou ; Adnan M. Abu-Mahfouz

SPECIAL SESSION: - SS STATE OF THE ART SURVEYS ON AREAS
RELATED TO INDUSTRIAL ELECTRONICS

A COMMUNITY ANALYSIS OF THE IEEE IES INDUSTRIAL AGENTS TECHNICAL

(610 0% 007 0 16 N D3 O P PO PPUPPPUPRRIN 6139
Luis Ribeiro ; Stamatis Karnouskos ; Paulo Leitdo ; Thomas I. Strasser
A TECHNOLOGY SURVEY OF MATRIX CONVERTERS IN POWER GENERATION SYSTEMS. ............... 6145

A. Ammar ; H. Y. Kanaan ; N. Moubayed ; M. Hamouda ; K. Al-Haddad

BLOCKCHAIN APPLICATIONS IN MICROGRIDS AN OVERVIEW OF CURRENT PROJECTS

AND CONCEPTS ...ttt ettt e ettt e oo a bt e e s b bt e e a2ttt e e oM ke e e ok b e e e e st b e e e aa b e e e e be e e e aab b e e e aabe e e e bbb e e enbbeeeaabeaeanbneaean 6153
Andrija Goranovic ; Marcus Meisel ; Lampros Fotiadis ; Stefan Wilker ; Albert Treytl ; Thilo Sauter

INDUSTRIAL ROBOTICS IN FACTORY AUTOMATION: FROM THE EARLY STAGE TO THE

INTERNET OF THINGS ... ..ottt sttt ettt b et h e s skt be e e st ese e et e e e b e e e bt e sa b e et e e enteesabeanbeesbeeebeee 6159
Antoni Grau ; Marina Indri ; Lucia Lo Bello ; Thilo Sauter

OPERATION AND CONTROL OF GENERATION UNITS CONNECTED TO MICROGRID

WITH INVERTER INTERFACQCE ..........c.ooiii ittt sttt ae et e sn b e e beeenteesneeanbeesreeenneeans 6165
Stefano Giacomuzzi ; Giuseppe Buja ; Roberto Benato

PAST, PRESENT AND FUTURE TRENDS IN INDUSTRIAL ELECTRONICS

N I A D YN D ] /27 N0 N ) SR 6171
V. K. L. Huang ; D. Bruckner ; C. J. Chen ; P. Leitdo ; G. Monte ; T. I. Strasser ; K. F. Tsang
POWER ELECTRONIC CONVERTERS AND CONTROL TECHNIQUES IN AC MICROGRIDS................... 6179

Sertac Bayhan ; Haitham Abu-Rub ; Jose I. Leon ; Sergio Vazquez ; Leopoldo G. Franquelo

REVIEW OF STATE-OF-THE-ART WIRELESS TECHNOLOGIES AND APPLICATIONS IN

SIMART CITIES ...ttt bbbt e b e bR e e s b oAb e e s e e R e e s b e b e e b et Re e R b e s bt e b et e bt e sb e bt e b e e bt ane e b e nbe e 6187
Hongxu Zhu ; Anna S. F. Chang ; Roy S. Kalawsky ; Kim Fung Tsang ; Gerhard Petrus Hancke ; Lucia Lo Bello ;
Wing Kuen Ling

SPECIAL SESSION: - SS ADAPTIVE AND ROBUST CONTROL OF
MECHANICAL SYSTEMS WITH CONSTRAINTS

FURTHER RESULTS ON OBSERVER DESIGN FOR THE LUR'E DIFFERENTIAL INCLUSION

N 4 1 0 TSP PP 6200
Jun Huang ; Liang Chen

Hoo IMPULSIVE CONSENSUS OF MULTI-AGENT SYSTEMS WITH EXTERNAL

DISTURBANC ES ... .ot E bbb e e b e e b e e b e e b s b e e b b e b s bt een e sbe s 6206
Wenbing Zhang ; Yang Tang ; Dandan Zhang ; Xin Peng

INDIRECT OUTPUT VOLTAGE REGULATION OF DC-DC BOOST CONVERTER WITH

ACCURATE PARAMETER ESTIMATION ..ottt sn b 6211
Chao Li ; Zheng Chen ; Bin Yao



INFLUENCE OF EXTERNAL LOAD ON HEMISPHERICAL RESONATOR GYRO FEEDBACK

CONTROL SYSTEM WITH STATE CONSTRAINTS ...ttt sttt sttt sib e s nnae e sneea e e 6217
Zeyuan Xu ; Guoxing Yi ; Yangguang Xie ; Zhennan Wei ; Ziyang Qi

MANIPULATOR-ACTUATED ADAPTIVE INTEGRATED TRANSLATIONAL AND

ROTATIONAL STABILIZATION FOR PROXIMITY OPERATIONS OF SPACECRAFT .......c..ooovvivvviiniiann 6223
Zhang Feng ; Yan Ning

RESEARCH ON SWITCHED RELUCTANCE MOTOR SPEED CONTROL SYSTEM BASED ON

ROBUST CONTRONL.......oooiiiiiiiiit ittt e st et st e et e st e e s teeaabe e bee e s teessseamb e e eteeebeesnbeesbeeanteennseanbeenreennseenn 6229
Zhanping Su ; Chao Zhang ; Mengging Wang ; Zhiyong Dai

SPECIAL SESSION: - SS BIOINSPIRATION AND ROBOTICS: SYSTEMS, TECHNIQUES AND
INTELLIGENCE

A 3D PRINTED MONOLITHIC SOFT GRIPPER WITH ADJUSTABLE STIFFNESS ..., 6235
Rahim Mutlu ; Charbel Tawk ; Gursel Alici ; Emre Sariyildiz
A FUZZY GAIN SCHEDULED CONTROLLER FOR QUADCOPTERS .........cooo oo 6241

Khaled Abouelsoud ; Maki K. Habib

AN IMPROVED METHOD FOR THE KINODYNAMIC MOTION CONTROLLER IN A TWO-

WHEELED DRIVE MOBILE ROBOT .......cooiiiiiiiiiiii ettt e sne e ssne e s esneesnneeneennneanne 6247
Kimiko Motonaka ; Keigo Watanabe ; Shoichi Maeyama

ATTITUDE CONTROL OF A CAMERA MOUNTED-TYPE TETHERED QUADROTOR FOR

INFRASTRUCTURE INSPECTION .....ooiiiiiiiiiiiiiitiieit ettt sb bbb b bs bbbt b e b nbeesneane s 6252
Keigo Watanabe ; Nao Moritoki ; Isaku Nagai

CURVED SURFACE FITTING METHOD USING A RASTER-SCANNING WINDOW AND ITS

APPLICATION TO STEREOLITHOGRAPHY-BASED REVERSE ENGINEERING.............cccooiviniiiiieienee 6258
Fusaomi Nagata ; Norifumi Horie ; Hiroaki Ochi ; Keigo Watanabe ; Maki K. Habib

TRAJECTORY TRACKING OF A QUADCOPTER FLYING VEHICLE USING SLIDING MODE

CONTROL ...ttt b b e b e e bt e R e oo b e e b e e s b e b e e bbb e b n b e e e b e be e sb e n b e b b s 6264
Amr M. Elhennawy ; Maki K. Habib

SPECIAL SESSION: - SS DISTRIBUTED OPTIMIZATION AND CONTROL FOR CYBER-
PHYSICAL SYSTEMS

DYNAMICAL SLIDING-MODE CONTROL OF LEADER-FOLLOWING MULTI-AGENT

SY STEMS it ettt et e sttt e nh e e R e e e R et e R et 1R e R Ao ARt R e e Rt e e R e R e Rt e R e e R e e r e neeenns 6273
Zhuo Zhang ; Zexu Zhang ; Le Li

EVENT-TRIGGERED DISTRIBUTED RECEDING HORIZON CONTROL OF DYNAMICALLY

COUPLED LINEAR SYSTEMS ...ttt bbbt bbbttt b e bbb e nb e abe s 6279
Changxin Liu ; Huiping Li

MATRIX DECOMPOSITION BASED THRESHOLD ORTHOGONAL MATCHING PURSUIT

ALGORITHM FOR PARAMETER AND TIME DELAY IDENTIFICATION OF MISO-FIR

SY STEMS it et h e e e bt e ettt e nh et e R et e R e e e Rt e 1R R e R Ao ARt R et Rt e e Rt R e e Rt e Re et e R e e nr e neeenns 6285
Huan Xu ; Yanjun Liu

MULTI-TIMESCALE OPTIMIZATION STRATEGY FOR THREE-PHASE/SINGLE-PHASE

MULTI-MICROGRIDS......cotiiiii bbb e s b e e b e e b e et e bbb ar e sbe s 6291
Yujia Zhang ; Yinggi Liang ; Zhirong Xu ; Liguang Li ; Ping Yang

NONLINEAR MODEL PREDICTIVE TRACKING CONTROL OF NONHOLONOMIC

WHEELED MOBILE ROBOT USING MODIFIED C/GMRES ALGORITHM ..........cccooiiiiiiieee e 6298
Yuanyang Pei ; Kunwu Zhang ; Jian Pan ; Yang Shi

POSITIONING CONTROL OF DIRECT-DRIVE LINEAR SWITCHED RELUCTANCE

MACHINE SYSTEM ...ttt ettt b et et e bt e aa b e e s b e e e s bt e as st e R e e e b et e beesa b e et e e enneennneanneenreennneenns 6304
Li Qiu ; Xin-Zuan Lai ; Bo Zhang ; Jian-Fei Pan

RAPID AUTOMATIC DETECTION METHOD FOR ROAD IDENTIFICATION ON THE

HIGHWALYS et b e bbbt E e oAbt e b £ e H e E e oAb oAb e e E e b e ea bt e b e e R e e e b e e b a bt e b e ke e hb e bt e b e e bt b s 6308
Xiaolong Liu ; Li He ; Yi Quan ; Ze Chen ; Lei Wang

THE STABILITY AND CONTROL OF FRACTIONAL-ORDER SYSTEM WITH DISTRIBUTED

TIIME DELAYY ..ottt ettt s st oo R e e Rt e aa e e R e e e e et e eR e e R e e e R et e R e anr e e e R e e e e nn e eere e e 6312
Keyong Shao ; Xiaofeng Gu ; Guangyuan Yang



SPECIAL SESSION: -SS DESIGN AND IMPLEMENTATION ISSUES OF MODEL PREDICTIVE
CONTROL FOR ELECTRICAL MACHINES

A PREDICTIVE CONTROL OF CLASS E RESONANT INVERTER FOR ULTRASONIC

L0 B0 7 N ) 2 PSSP R PR PUPRPR: 6319
Saransak Niyomthai ; Anawach Sangswang ; Sumate Naetiladdanon ; Ekkachai Mujjalinvimut

AN IMPROVED DEADBEAT PLUS PLUG-IN REPETITIVE CONTROLLER FOR THREE-

PHASE FOUR-LEG INVERTERS ... ..ottt ettt e e sttt e s et e e sab e e e abb e e e s sbbee e snbeeesbaeeaanes 6325
Yanyi Xing ; Cuilan Tan ; Qihong Chen ; Liyan Zhang ; Keliang Zhou

MODEL PREDICTIVE CONTROL OF MULTIPLE INDUCTION MACHINES FED FROM

SINGLE INVERTER ...ttt b et s bt e bt e s b et e bt e sa bt e bt e e st e e nbb e e be e s bt e e nteennneants 6330
Stepan Janous ; Jakub Talla ; Zdenek Peroutka ; Vaclav Smidl

MODEL PREDICTIVE CONTROL OF THREE-LEVEL INVERTER-FED INDUCTION MOTOR

DRIVES WITH SWITCHING FREQUENCY REDUCTION .........ooiiiiiiiii ettt 6336
Yongchang Zhang ; Yuning Bai

PREDICTIVE CONTROL WITH UNIFORM SWITCHING TRANSITIONS AND REDUCED

CALCULATION REQUIREMENTS ...ttt ittt sttt sttt et s bt e e s bt e e e aste e e e bb e e e s sbaeeaabbeaeanbbeeesnbaeesbeeeeanens 6342
Panagiotis Kakosimos ; Sertac Bayhan ; Haitham Abu-Rub

SPECIAL SESSION: - SS ADVANCED POWER ELECTRONICS FOR POWER QUALITY IN
DISTRIBUTED POWER SYSTEMS

A NEW FOUR-LEVEL CONVERTER FOR LOW AND MEDIUM VOLTAGE APPLICATIONS ...........cccco.. 6351
Chen Wei ; Xibo Yuan ; Xiaojie Wu ; Juan Zhou ; Yalei Yuan ; Yuzhen Zhu

A NEW TECHNIQUE FOR CAPACITOR BALANCING OF THREE-LEVEL FLYING-

CAPACITOR MULTILEVEL INVERTER .......oooiiiiiiiii ettt sttt st teennne e 6357
Sumit K. Chattopadhyay ; Chandan Chakraborty

A NOVEL HYBRID MODULATION ALGORITHM FOR THE INDIRECT MATRIX

CONVERTER TOPOLOGY ...ttt ettt sttt ettt ettt e e et e e e sab e e e sk et e e asbb e e e sabe e e aabbeeeasbbeesanbeeeaabeeaannns 6363
Amira Ammar ; Hadi Y. Kanaan ; Nazih Moubayed ; Mahmoud Hamouda ; Kamal Al-Haddad

A UNIVERSAL DROOP-BASED CONTROL STRATEGY FOR SINGLE-PHASE TWO-STAGE PV

INVERTERS ...ttt ettt ettt e h et e sttt e e e st b e e e ek b et e oAb bt a2 st e e e e eh bt e e e aE bt e e bbb e e e eabe e e et beeeasbbeeennbeaeanbeaeanne 6369
Dong Lei ; Tian Haolei ; Xiao Furong

AN ENHANCED CURRENT CONTROL SCHEME FOR MICROGRIDS SUPPORTING

INVERTERS APPLICATIONS ..ottt ettt ettt s et e b e ek et e bt e sa bt et e e e st e e nabeanbeesbneenbeena 6375
Theubou Tameghe ; René Wamkeue ; Innocent Kamwa ; Géza Joos ; M. Ouhrouche

DC VOLTAGE FOLLOW-UP CONTROL FOR MITIGATING THE POWER FLUCTUATION OF

DISTRIBUTED GENERATION ...ttt ettt ettt ettt et e e st e e e s kb e e e e sbb e e e sabe e e abbeeeasbaeeesnbeeesbeeaeanes 6380
Xianggian Tong ; Cong Yan ; Jiawei Wang ; Shude Yang ; Kaiyu Tang ; Cheng Li

DELTA-CONNECTED STATIC VAR COMPENSATOR (SVC) BASED HYBRID ACTIVE

POWER FILTER (SVC-HAPF) AND ITS CONTROL METHOD .........cccccoiiiiiiiiiiiienie e 6384
Lei Wang ; Keng-Weng Lao ; Chi-Seng Lam ; Man-Chung Wong

DESIGN AND IMPLEMENTATION OF A SINGLE-PHASE SHUNT ACTIVE POWER FILTER

BASED ON PQ THEORY FOR CURRENT HARMONIC COMPENSATION IN ELECTRIC

DISTRIBUTION NETWORIS ..ottt ettt bbb bbb nb e b s 6389
Mohammad-Sadegh Karbasforooshan ; Mohammad Monfared
DIRECT CONTROL OF A THREE-PHASE ACTIVE FILTER ON A DISTURBED NETWORK ...................... 6395

Antoine F. Hanna Nohra ; Maurice Fadel ; Hadi Y. Kanaan
MULTI-BUS FLEXIBLE INTERCONNECTION SCHEME FOR BALANCING POWER

TRANSFORMERS IN LOW-VOLTAGE DISTRIBUTION SYSTEMS .......ccooiiiiiiiiinieii e 6401
Jiangiao Zhou ; Jianwen Zhang ; Xu Cai ; Jiacheng Wang ; Jiajie Zang
NEW MULTILEVEL INVERTER WITH THREE EXTENDABLE UNITS..........cccccoiiiiiiiecsee 6407

Mahdi Vijeh ; Emad Samadaei ; Mohammad Rezanejad ; Hani Vahedi ; Kamal Al-Haddad

NOVEL SINGLE-PHASE FIVE-LEVEL VIENNA-TYPE RECTIFIER WITH MODEL

PREDICTIVE CURRENT CONTROL........ooiiiiiiiiie et ne e e e 6413
Vitor Monteiro ; Andrés A. Nogueiras Meléndez ; Jodo L. Afonso

PHOTOVOLTAIC CENTRAL INVERTERS: PERFORMANCE EVALUATION AND

COMPARATIVE ASSESSMENT ...ttt bbb 6419
Sumit K. Chattopadhyay ; Chandan Chakraborty



RESEARCH ON PASSIVITY BASED CONTROL AND ACTIVE DISTURBANCE REJECTION

CONTROL FOR MMOC-UPQC ...ttt me e ss e ne e e s e e nm e s e e n e e enr e e nme e e neesrneenree e 6425
He Zhu ; Jiuhe Wang

SIMPLIFIED RAIL POWER CONDITIONER BASED ON A HALF-BRIDGE INDIRECT

AC/DC/AC MODULAR MULTILEVEL CONVERTER AND A V/V POWER TRANSFORMER............ccce.... 6431
Mohamed Tanta ; Vitor Monteiro ; Bruno Exposto ; J. G. Pinto ; Anténio P. Martins ; Adriano S. Carvalho ;
Andrés A. Nogueiras Meléndez ; Jodo L. Afonso

TWO-TRANSFORMER-SERIES APPROACH IN DEVELOPING A TRANSISTOR BASED-AC

VOLTAGE REGULATOR FOR CONSUMER-END APPLICATIONS .......oooiiiiiiiieie e 6437
Priyanwada Nimesha Wijesooriya ; Nihal Kularatna ; Jayathu Fernando ; D. Alistair Steyn-Ross

SPECIAL SESSION: - SS ADVANCED CONTROL OF HIGH POWER
CONVERTERS FOR SUSTAINABLE ENERGY

BENCHMARKING OF REAL-TIME SIMULATION MODEL OF MODULAR MULTILEVEL

CONVERTER........ooiiiiiiiii ettt e et e sttt e e e st e e e e ek bt e e aaEb e e e bbb e e e sA b e e e aabe e e e e sbb e e e eabeeeaabbeeeasbbeeennbeeeantaeennne 6445
Luc-Andre Gregoire ; Weihua Wang ; Mohammad Sleiman ; Kamal Al-Haddad

CASCADED H-BRIDGE MULTILEVEL CONVERTER TOPOLOGY FOR LARGE-SCALE

PHOTOVOLTAIC SYSTEM WITH BALANCED OPERATION........ccoiiiiiiiiiiieiie it 6452
Kangan Wang ; Xiaojie Wu ; Feng Liu ; Yingjie Wang ; Rongwu Zhu

COMPARATIVE STUDY BETWEEN DIFFERENT SVPWM ALGORITHMS FOR NPC

INVERTERS IN TERMS OF COMMON MODE VOLTAGE REDUCTION.......ccccciiiiiiiiiiiiie e 6458
Kawther Ezzeddine ; Mahmoud Hamouda ; Kamal Al-Haddad

DEADBEAT CURRENT CONTROL OF QZS BASED GRID-CONNECTED MULTILEVEL

INVERTER ...ttt ettt ettt ettt e s ket e e e bbb e e ook bt e e oA Eb e e 2Rt b e e e ea ke e e oAb et e e bbb e e e nab e e e aabbeeeasbbeeenbbeaeantaaeanne 6464
M. Trabelsi ; H. Abu-Rub ; L. Ben-Brahim ; Y. Liu

MODIFIED DROOP CONTROL TO IMPROVE PERFORMANCES OF TWO SINGLE-PHASE

PARALLEL INVERTERS ...ttt ettt ettt et sh e e bt e e b et e bt e sa bt e bt e e st e e sab e et e e sneeenbee e 6470
Ahmed Busbieha ; Abdelhamid Hamadi ; Auguste Ndtoungou ; Alireza Javadi ; Salem Rahmani ; Kamal Al-
Haddad

MULTI-TERMINAL VSC-HVDC FOR SMART DC NETWORK: CONTROL AND SIMULATION................. 6476
Xiaofan Fu ; Luc André Gregoire ; Alireza Javadi ; Kamal Al-haddad ; Keliang Zhou ; Ming Cheng

OPTIMAL DESIGN OF INDUCTOR AND DC BUS VOLTAGE FOR SHUNT ACTIVE FILTER ..................... 6482

Rida Musa ; Ab. Hamadi ; A. Ndtoungou ; S. Rahmani ; K. Al-Haddad

SELECTIVE HARMONIC MITIGATION TECHNIQUE BASED ON THE EXCHANGE MARKET
ALGORITHM FOR HIGH-POWER APPLICATIONS ...ttt sttt ae e sttt esnnaesnee e e nnessnnaenns 6488
Francisco J. Gonzalez ; Marta Laguna ; Abraham Marquez ; Jose I. Leon ; Ramon Portillo ; Leopoldo G.
Franquelo

SPECIAL SESSION: - SS RECENT DEVELOPMENTS IN SLIDING MODE
CONTROL: THEORY AND INDUSTRIAL APPLICATIONS

A SECOND-ORDER SLIDING-MODE CONTROLLER FOR INDUCTIVELY COUPLED POWER

TRANSFER SYSTEMS ..ottt ettt ettt h et e e a1ttt e oo h bt e e o ket e e e s be e e e oabe e e o ket e e asbe e e e aabeeeaabbeeeasbbeeesnbeeesnteeaanns 6497
Rui Ling ; Lizhi Wang ; Yue Sun ; Aiguo Patrick Hu

ADAPTIVE FUZZY-NEURAL CONTROL OF ACTIVE POWER FILTER USING

NONSINGULAR TERMINAL SLIDING MODE CONTROLLER...........cccociiiiiiitiiinie e 6504
Shixi Hou ; Juntao Fei

CASCADE PI-CONTINUOUS SECOND-ORDER SLIDING MODE CONTROL FOR INDUCTION

Jyoti P. Mishra ; Liuping Wang ; Yuankang Zhu ; Xinghuo Yu ; Mahdi Jalili

FINITE-TIME FAULT TOLERANT CONTROL FOR SPACECRAFT USING SLIDING MODE

17 0 0 1 5 (0. D OO PP PRP PR PPRPRTN: 6516
Lijun Zhang ; Yuanging Xia ; Ganghui Shen ; Kunfeng Lu

FIXED-TIME STABILIZATION OF HIGH-ORDER LINEAR SYSTEMS: SLIDING MODE

CONTROL SCHEME ........cooiiiiiiiiii e bbb b e b e b e b e b bbb s 6521
Dehao Li ; Xunchao Xing ; Jinling Liang

SECOND ORDER SLIDING MODE CONTROL OF ACTIVE SUSPENSION SYSTEM WITH

SUPERTWISTING ALGORITHM AND DISTURBANCE OBSERVER ... 6526
Keyur Patel ; Axaykumar Mehta



STATE ESTIMATION FOR A TCP/IP NETWORK USING TERMINAL SLIDING-MODE
METHODOLOGY ..ottt sttt st e sttt e st e st e e stee e teessteasteeaseeesseeanteeseeasteeasseanteeaseeeseesnseenseeenseeaneeansenssennnsenns 6532
Long Xu ; Xinghuo Yu ; Yong Feng ; Fengling Han ; Jiankun Hu ; Zahir Tari

SPECIAL SESSION: - SS ADVANCED CONTROL DESIGN FOR
UNMANNED AEROSPACE SYSTEMS

AN IMPROVED ATTITUDE DETERMINATION ALGORITHM OF THE SINGLE CONE

SCANNING INFRARED EARTH-SENSOR ... ..ottt 6539
Lijun Ye ; Ying Xu ; Haining Yin

ATTITUDE OUTPUT FEEDBACK TRACKING CONTROL OF SATELLITES WITHOUT

ANGULAR VELOCITY OBSERVERS ........oooiiiiiiiii s 6544
Bing Xiao ; Zhenzhou Fu ; Yanning Guo

FAULT TOLERANT SAFE CONTROL FOR NONLINEAR SYSTEMS AND ITS APPLICATIONS

ON HYPERSONIC VEHICLES ..ottt bbb bbb b e nb e an e 6549
Wenjing Ren ; Bin Jiang ; Hao Yang

INERTIA PARAMETER AND ATTITUDE ESTIMATION OF SPACE NONCOOPERATIVE

TUMBLING TARGET BASED ON A TWO-STEP METHOD............ccooiiiiiiii e 6555
Shuang Qiu ; Yanning Guo ; Jingyi Xing ; Guangfu Ma

NATURAL FORMATION DESIGNOF NANO/MICRO SPACECRAFT CLUSTER SUBJECT TO

TYPICAL TASKS ..o E e b b e b e e s b e e b e e b n b e e bbb bbb n e sbe s 6561
Yuankun Fang ; Ziyang Meng ; Zheng You

PARTICLE SWARM OPTIMIZATION APPLIED TO COPLANAR ORBITAL TRANSFERS

USING FINITE VARIABLE THRIUST ...t sne s esneennn e neennne e 6567
Tao Wang ; Chengging Xie ; Wenfu Xu ; Yingchun Zhang

SECOND-ORDER FAST TERMINAL SLIDING MODE CONTROL FOR MISSILE SYSTEMS

WITH BACKSTEPPING TECHNIQUE ........ooiiiiiiii ettt e ne e e 6578
Ling Shuai ; Song Zhankui

THE ROBUST MANEUVER FLIGHT CONTROL OF HYPERSONIC GLIDE VEHICLES WITH

INPUT SATURATION USING DISTURBANCE OBSERVER .........cccoooiiiiiiiiiie e 6584
Peng Zhang ; Yanli Du

TRAJECTORY OPTIMIZATION FOR CERES EXPLORATION USING ELECTRIC SOLAR

WIND SAIL WITH A REFINED THRUST MODEL..........ccoooiiiiiii e 6590
Mingying Huo ; He Liao ; Shilei Cao ; Naiming Qi

VELOCITY FREE FINITE TIME ATTITUDE CONTROL FOR SATELLITES WITH FLEXIBLE

APPENDAGES ...ttt E e E e et R e e R et R e nR e e R e et e n R e e ne e reennreenne 6596
Yan Xiao ; Dong Ye ; Zhaowei Sun

SPECIAL SESSION: - SS TRACTION DRIVES FOR E-MOBILITY

A LOW COST SENSE COIL BASED POSITION SENSING SYSTEM FOR SRM IMPLEMENTED

IN A SOC FPGA ...t b e E b b e b e e b e e b e e e b e e b s b e e e bbb nb e b b s 6603
Battu Prakash Reddy ; Ashwin Murali ; K. Siva Kumar

CONTROL STRATEGY FOR SYNCHRONOUS HOMOPOLAR MOTOR IN TRACTION

APPLICATIONS ...ttt h bbb bbbt e b e E R e e bt e bt e b e e b e oAb e e b e e e e e R e e bt e b b e bt e b e e bt sb e b et e an b e 6607
Maxim Lashkevich ; Alecksey Anuchin ; Dmitry Aliamkin ; Fernando Briz

CURRENT ERROR SPACE VECTOR BASED PWM SCHEME FOR DUAL INVERTER FED

OPEN-END WINDING INDUCTION MOTOR WITH SINGLE DC-SOURCE...........c.ccccoiiiiiiiinceeee e 6612
M. Vivek Babu ; P. P. Rajeevan

DEVELOPMENT OF A HIGH-POWER-DENSITY MOTOR FOR FORMULA SAE ELECTRIC

RACGE CAR ... bbb bR e bR R bbb 6618
Xuanyang Hu ; Hong Guo ; Hao Qian ; Xiaofeng Ding ; Yanling Yang
ENGINEERING INVESTIGATION ON COMPACT POWER MODULE FOR EV APPLICATION.................. 6623

Pugi Ning ; Lei Li ; Xuhui Wen
FRACTIONAL-SLOT WINDING PATTERN FOR POLE-PHASE MODULATED MULTIPHASE
MULTI-SPEED INDUCTION MOTOR DRIVES ...ttt a s sne e bae e s snaaa s e 6628
B. Prathap Reddy ; Sivakumar Keerthipati



IMPROVED SWITCHING FREQUENCY VARIATION CONTROL IN HYSTERESIS
CONTROLLED VSI-FED INDUCTION MOTOR DRIVES FOR REDUCED LINE CURRENT

K. P. Mohammed Shafi ; R. Lakshmi ; Joseph Peter ; Rijil Ramchand

PREDICTIVE DEADBEAT CURRENT CONTROL IN STATIONARY PLANE FOR PM BLDC

MOTOR DRIVE ...ttt sttt h e bbbt e bt e aa bt ekt e e s bt e e et eab e e e b et e bt e sh b e e b e e enbeenbeeanbeenbeennteene 6640
Manish S. Trivedi ; Ritesh Kumar Keshri

REAL TIME SIMULATION OF MULTIPHASE INDUCTION MOTOR FOR ELECTRIC

VEHICLE USING RT-LAB ...ttt ettt e sttt e e ettt e e o ekt e e ek et e e aabb e e e aabe e e e bbe e e enbbeeesnbbeeansneaean 6646
Chandani Gor ; Prankit Gupta ; Varsha Shah ; Makarand Lokhande

THREE-PHASE INTERLEAVED SEMI-CONTROLLED PFC CONVERTER FOR AIRCRAFT

APPLICATION ..ottt e ekttt esh e e b e e e E et e bt e aa st e R e e e h bt e as bt e AR e e e b et e b e e sn b e e b e e e nteennneanneenreennneenne 6652
Sivanagaraju Gangavarapu ; Akshay Kumar Rathore
ULTRA-FAST CHARGING STATION FOR PUBLIC TRANSPORT VEHICLES..............cccooiiiniiiiiiiice 6658

Vojtech Blahnik ; Jan Stepanek ; Martin Jara ; Jakub Talla

SPECIAL SESSION: - SS INTELLIGENT AGENTS IN INDUSTRIAL
SYSTEMS AND APPLICATIONS

COMMON PRACTICES FOR INTEGRATING INDUSTRIAL AGENTS AND LOW LEVEL

AUTOMATION FUNCTIONS . ...ttt ettt s e te e st e e te e st ee e s teesabeestee e s teessteenbeeaseeesseesnseetesasseeaneeansaesreeesseens 6665
Paulo Leitdo ; Stamatis Karnouskos ; Luis Ribeiro ; Panayiotis Moutis ; José Barbosa ; Thomas. I. Strasser

KNOWLEDGE STORAGE AND ACQUISITION FOR INDUSTRIAL CYBER-PHYSICAL

SYSTEMS BASED ON NON-RELATIONAL DATABASE ........cccooiiiiiiiiii e 6671
Wangi Huang ; Wenbin Dai
LOOSED COUPLED SIMULATION OF SMART GRID CONTROL SYSTEMS .......cccooniiiiininineieneseeie i 6677

Adriano Ferreira ; Paulo Leitdo ; José Barata

ONLINE RECONFIGURATION OF AUTOMATIC PRODUCTION LINE USING IEC 61499 FBS

COMBINED WITH MAS AND ONTOLOGY ...ttt ettt ate e s st e e s sbe e e sbaeesssneaeanes 6683
Guangxi Wan ; Peng Wang ; Zhenbang Nie ; Lingling Xue ; Peng Zeng

REAL-TIME DATA ACQUISITION SUPPORT FOR IEC 61499 BASED INDUSTRIAL CYBER-

PHYSICAL SYSTEMS ...ttt sttt ettt b e bt b e sa ke ek o1t e e se e e bt e e b et e bt e sa b e et e e enb e e s sbeebeesbeeenbee e 6689
Wangi Huang ; Wenbin Dai ; Peng Wang ; Valeriy Vyatkin

SPECIAL SESSION: - SS MOTION CONTROL CONSIDERING
PHYSICAL INTERACTION

A HIERARCHICAL INVERSE MODEL BASED ON PROPRIOCEPTION AND DNN FOR ROBOT

REACHIING ..ottt bbb e bbb e b e e b s e b A b e e bR e e s b A b e e b e e e b e e b e e b e e e b e s b e nb e n e n b s 6697
Tao Zhang ; Fan Hu ; Yian Deng ; Junhai Zhai ; Xihong Wu ; Dingsheng Luo

ACCELERATION-LEVEL FAULT-TOLERANT SCHEME FOR REDUNDANT MANIPULATOR

MOTION PLANNING AND CONTROL: THEORETICS ........ccocooiiiiiiiiie et 6703
Yunong Zhang ; Ziyu Yin ; Huanchang Huang ; Liangyu He ; Long Jin

ADAPTIVE SPINDLE-SPEED SELECTION FOR CHATTER AVOIDANCE TO ACHIEVE HIGH-

PRECISION NC MACHINING BASED ON SEMI-DISCRETIZATION METHOD.............cccccooniiiniiiiciicnee 6709
Takaki Shimoda ; Hiroshi Fujimoto

DUAL NOTCH-TYPE HIGH-ORDER FRINCTION-FREE FORCE OBSERVERS FOR FORCE

SENSORLESS FINE FORCE CONTROL .........ccoiiiiiiiiiiii b 6715
Toshimasa Miyazaki ; Naoki Kamiya ; Hiroshi Nakamura ; Yuki Yokokura ; Kiyoshi Ohishi
ENERGY-EFFICIENT OPTIMAL CONTROL OF ROBOTIC LEG BY INDIRECT METHODS............c.......... 6721

Rodrigo Matos Carnier ; Yasutaka Fujimoto

FRONTAL POSTURE CONTROL OF JUMPING BIPED ROBOT USING STIFFNESS BIAS

CONTRO L ...ttt b et ekt e bt e s h e e bt e ek et e bt e 4a R e e R e e e et e e n s s e eaE e e e b et e b e e an bt e b e e esb e e nneeanneenbeennreenn 6727
Kohei Sekino ; Sho Sakaino ; Toshiaki Tsuji

MANEUVERING TARGET TRACKING AND MOTION ESTIMATION USING VISION-AID

PARTICLE FILTER ...ttt bbb bbb e e b e bbb e b bbb s 6733
Fei Dong ; Jiagi Zhang ; Keyou You

MODAL FORCE AND TORQUE CONTROL WITH WIRE-TENSION CONTROL USING SERIES

ELASTIC ACTUATOR FOR BODY WEIGHT SUPPORT SYSTEM.........ccooiiiiiiiiiiieiiieesene e 6739
Jihoo Kwak ; Wiha Choi ; Sehoon Oh



MOTION-REPRODUCTION SYSTEM ADAPTABLE TO POSITION FLUCTUATION OF

PICKING OBJECTS BASED ON IMAGE INFORMATION ...ttt 6745
Xiaobai Sun ; Daisuke Tomizuka ; Hiromu Sekiguchi ; Satoshi Fukushima ; Yuki Saito ; Takahiro Nozaki ; Kouhei
Ohnishi

POSITION/FORCE CONTROL OF A HOLONOMIC-CONSTRAINED MOBILE MANIPULATOR

BASED ON ACTIVE DISTURBANCE REJECTION CONTROL.........ccccoiiiiiieiieiiee e snee e 6751

Dongmei Wei ; Chao Ren ; Mingyuan Zhang ; Xiaohan Li ; Shugen Ma ; Chaoxu Mu

SPECIAL SESSION: -SS DC SHIPBOARD POWER SYSTEMS FOR THE
FUTURE ALL ELECTRIC SHIPS

A POWER MANAGEMENT STRATEGY OF AN ONBOARD DC MICROGRID ..........ccccooviiiiiiinieieenie e 6759
Lianjie Xue ; Bjorn Baxter ; Krystel Torrano ; Gang Yao

AN ISOLATED BIPOLAR DC-DC CONVERTER FOR ENERGY STORAGE INTEGRATION IN

MARINE VESSELS ..ottt ettt bt e e e 1ttt e oo a b et e o ket e e e ht e e e e oa b et e o ket e e asbb e e e aabeeeaabeeeeanbbeeeanbeeeanteaeanne 6765
Soumya Shubhra Nag ; Kuntal Satpathi ; Abhisek Ukil ; Josep Pou ; Michael Adam Zagrodnik

ANALYSIS OF SMALL-SIGNAL VOLTAGE STABILITY FOR A REDUCED-ORDER CASCADE-

CONNECTED MVDC POWER SYSTEM ........oooiiiiiiiiiiiiii bbb 6771
Stefano Pastore ; Daniele Bosich ; Giorgio Sulligoi
CENTRALIZED MPC FOR MULTIPLE ENERGY STORAGES IN SHIP POWER SYSTEMS ...........cccovvenn. 6777

David Gonsoulin ; Tuyen Vu ; Fernand Diaz ; Hesan Vahedi ; Dallas Perkins ; Chris Edrington

CIRCULATING CURRENT CONTROL SCHEME FOR DOUBLE-STAR WINDING INDUCTION

MOTOR DRIVE BASED, SHIP PROPULSION SYSTEM ... 6783
Carlos A. Reusser ; Samir Kouro ; Marcelo Perez

CONSTANT POWER LOAD INSTABILITY MITIGATION IN DC SHIPBOARD POWER

SYSTEMS USING NEGATIVE SERIES VIRTUAL INDUCTOR METHOD ........c..ccccooiiiiiiiiieeeee e 6789
Zheming Jin ; Lexuan Meng ; Josep M. Guerrero

DECENTRALIZED HYBRID SWITCHING CONTROL OF MULTICONVERTER MVDC

SHIPBOARD POWER SYSTEMS ...ttt bbbt b bbbt e b e b are e 6795
Dominik Mildt ; Ryogo Kubo

HYBRID SHIPBOARD MICROGRIDS: SYSTEM ARCHITECTURES AND ENERGY

MANAGEMENT ASPECTS ...ttt ettt st e e et s s e e saeeanteesseeesteeasteenteeaseeesseeanteeseeanteesneeanseesnenensenns 6801
Muzaidi Othman ; Amjad Anvari-Moghaddam ; Josep M. Guerrero
MARINE MVDC MULTI-PHASE MULTI-PULSE SUPPLY .......ocoiiiiiiii ettt e e 6807

Uzair Javaid ; Francisco D. Freijedo ; Drazen Dujic ; Wim van der Merwe

MODELLING AND CONTROL OF SINGLE PHASE DAB BASED MVDC SHIPBOARD POWER

SYSTEM ...ttt ekt h e et bbb e b £ e e e b e oAb AR £ oA s e R e ea b e AR £ e R £ e R e e R e AR £ e R e R e e b e b e e R e Rt R e e bt b e n e Re e nre e 6813
Marco Cupelli ; Sriram Karthik Gurumurthy ; Antonello Monti

SPECIALIZED HIERARCHICAL CONTROL STRATEGY FOR DC DISTRIBUTION BASED

SHIPBOARD MICROGRIDS: A COMBINATION OF EMERGING DC SHIPBOARD POWER

SYSTEMS AND MICROGRID TECHNOLOGIES ..........c.cooiiiiiiiiiiiti et 6820
Zheming Jin ; Lexuan Meng ; Juan C. Vasquez ; Josep M. Guerrero

STATE SPACE MODELLING AND CONTROL OF TRIPLE PHASE SHIFT MODULATED

SINGLE PHASE DAB FOR SHIPBOARD POWER SYSTEM...........cccccoiiiiiiiiiiii e 6826
Sriram Karthik Gurumurthy ; Marco Cupelli ; Antonello Monti

SPECIAL SESSION: -SS SAFETY OF GRID-CONNECTED CONVERTERS
UNDER GRID-SIDE FAULTS

A RESEARCH OF DISCRETE-TIME MODELING METHOD FOR THE MODULAR

MULTILEVEL CONVERTER ..........ccoiiiiiiii bbb 6835
Yushuang Liu ; Meng Huang ; Xiaoming Zha

A SIMPLE CURRENT CONTROL METHOD FOR THREE-PHASE VSC IN DSRF UNDER

UNBALANCED GRID CONDITION ...ttt ame e e s e nnesssneesmeesneeanneeneennneanne 6841
Xiong Du ; Shida Gu ; Guoning Wang ; Pengju Sun ; Heng-Ming Tai ; Yongliang Ji

INTERACTION OF VOLTAGE AND CURRENT CONTROL LOOP IN THREE-PHASE

VOLTAGE SOURCE CONVERTER .......ooiiiiiiiii ettt ettt esn e snn e neennne e 6847
Yushuang Liu ; Meng Huang ; Lifeng Qu ; Xiaoming Zha



SPECIAL SESSION: - SS MODELING AND ESTIMATION FOR COMPLEX INDUSTRIAL
SYSTEMS

A SOFT MEASUREMENT OF SMALL OUT-LINE TRANSISTOR IN SURFACE MOUNT

TECHNOLOGY ...tttk e e e bt s b e et b e e b1 h £ e b e e £ e e b oAb e e b e b e e a bt eb £ e s e e b e e s b e e b e e b e ke e sbenb e e e e b b s 6855
Chao Xu ; Lifei Bai ; Zhihao Zhang ; Boxuan Han

AN ANALYTICAL APPROACH FOR OBTAINING THE TRANSIENT SOLUTION OF THE

FRACTIONAL-ORDER BUCK CONVERTER IN CCM .......oooiiiiiiiiiic ettt ee et snve et e sna e saae e sneesnna e 6859
Xiaoxiao Li ; Yanfeng Chen ; Xi Chen ; Bo Zhang ; Dongyuan Qiu
ANALYSIS OF COOPERATIVE SPACE OF DOUBLE 6-DOF MANIPULATORS. ..........cccooiiiiinieeene e 6864

Xia Guihua ; Ban Ruiyang

ARCING FAULT DETECTION IN THE SCENARIO WITH RENEWABLE ENERGY

GENERATION ...ttt b bbb bbb e b e b e e b e A b e e E e R e e s bt e b e e s s e b e e b e s b e e e e ke e sb e nben b e e b b s 6869
Shibo Lu ; Daming Zhang ; Toan Phung

EM-BASED GLOBAL IDENTIFICATION OF LPV ARX MODELS WITH A NOISY

SCHEDULING VARIABLE ..ottt ettt b e b e st e b e et e esae e s e e s te e e b e e nnneenns 6875
Xin Liu ; Zeyuan Wang ; Xiangiang Yang

IMPACT OF NODE DYNAMICAL PARAMETERS ON STRUCTURES IDENTIFICATION OF

COMPLEX NETWORKS BASED ON THE LASSO METHOD .........ccccoiiiiiiiiiiiii e 6881
Xiong Wang ; Jinhu L ; Haibo Gu

MODELING FOR A METAMORPHIC QUADRUPED ROBOT WITH A TWISTING TRUNK:

KINEMATIC AND WORIKSPACQCE ...t sme e ne e snn e nnee e 6886
Chunsong Zhang ; Xing Wang ; Xiaoyuan Wang ; Jian S Dai
MODELING OF A CLASS OF UAV HELICOPTERS USING COMPONENT BUILDUP METHOD................. 6893

Yang Li ; Pengxiang Li ; Ting Yang ; Xinmin Wang
MOVING BASE ALIGNMENT FOR SINS BASED ON PSEUDO INERTIAL NAVIGATION

SYSTEM MODELING .......oooiiiiiiiiiiiiiiii e b bbb e b e bbb e e b e bbbt e s b e nb e re e 6899
Meng Liu ; Yanbin Gao ; Guangchun Li
OPERATIONAL PERFORMANCE OF OFFSHORE DE-OILING HYDROCYCLONE SYSTEMS................... 6905

Petar Durdevic ; Simon Pedersen ; Zhenyu Yang
PARAMETER IDENTIFICATION TO MOTION MODEL OF UUV BY EXTENDED KALMAN

FILTER ..ottt s ettt et et e et e sa b e e te e e s teesateente e e R ee e seeaabe e teeesteeasseeabeeeseeesseeanbeenteeenseeaneeanseeseennsaanns 6911
Xia Guihua ; Ban Ruiyang
SELF-MEMORY PREDICTION APPROACH FOR IBVS SYSTEM UNDER UNCERTAINTY .......ccccoecvevnennn. 6922

Yanbin Gao ; Shutong Li

SLIDING MODE SISO CONTROL OF MODEL PARAMETERS FOR IMPLICIT DYNAMIC

FEEDBACK ESTIMATION OF INDUSTRIAL TRACKING SIMULATION SYSTEMS .......ccooiiiiiininieen 6927
Reino Ruusu ; Gerardo Santillan Martinez ; Tommi Karhela ; Valeriy Vyatkin

STATE-SPACE IDENTIFICATION IN FREQUENCY DOMAIN FROM MISSING

MEASUREMENTS ..ottt ettt e e eh e et e Rt e et e ne e e R e e e R e e e R e e nn e e b e s enneenmn e e neenreenneen 6933
Wei Tang ; Xiaoke Zheng ; Jian Wu ; Libo Wang

VULNERABILITY ASSESSMENT OF NAVIGATION STATION EQUIPMENT NETWORK

BASED ON COMPLEX NETWORK THEORY ......ocoiiiiiiiiiiiii e 6940
Han Songchen ; Li Peng

SPECIAL SESSION: - SS WIRELESS POWER TRANSFER FOR SMART
HOME APPLICATIONS

DESIGN OF AN EFFECTIVE WIRELESS AIR CHARGING SYSTEM FOR ELECTRIC

UNMANNED AERIAL VEHICLES. ..ottt ettt sttt ettt et st e sbn e snbe e be e e teennbeenees 6949
Dawen Ke ; Chunhua Liu ; Chaogiang Jiang ; Fei Zhao

MATHEMATICAL DESCRIPTION OF PCB-ADAPTED LITZ WIRE GEOMETRY FOR

AUTOMATED LAYOUT GENERATION OF WPT COILS .......oooiiiitiiiie ettt saee st sneesna e 6955
J. Serrano ; I. Lope ; J. Acero ; C. Carretero ; J. M. Burdio

MAXIMUM OUTPUT POWER TRACKING FOR WIRELESS POWER TRANSFER SYSTEM

USING IMPEDANCE TUNING .....ooiiitiiiiiite ittt sttt ettt e tee e ssbe e e s bbe e s s st e e s sabe e e sbseeaasbbee e sabeeeabbeeaasbbeeensbeeesbaeaeanes 6961
Ekkachai Chaidee ; Anawach Sangswang ; Sumate Naetiladdanon ; Ekkachai Mujjalinvimut

RFID-TRIGGERED POWER ACTIVATION FOR SMART DYNAMIC INDUCTIVE WIRELESS

POWER TRANSFER ... oottt st b et h e e sa bt ekt e e st e e sh e e bt e e be e e bt e sa b e et e e esbeenabeanbeesbeennbeee 6967
L. A. Lisboa Cardoso ; J. L. Afonso ; M. Comesafia Martinez ; A. A. Nogueiras Meléndez



SIMPLIFIED MEASURING METHOD OF KQ PRODUCT FOR WIRELESS POWER TRANSFER
VIA MAGNETIC RESONANCE COUPLING BASED ON INPUT IMPEDANCE MEASUREMENT ................ 6974
Katsuhiro Hata ; Takehiro Imura ; Yoichi Hori

SPECIAL SESSION: - SS EMC AND EMI ISSUES IN POWER CONVERTERS

A NEW TECHNIQUE FOR MODELING AND ANALYSIS OF ELECTROMAGNETIC

INTERFERENCE IN THREE-PHASE INVERTER SYSTEM..........cooiiiiiiiiiiit et ses st 6983
Wu Zhou ; Xuejun Pei ; Yong Kang ; Yangxiao Xiang

A SPWM TECHNIQUE WITH DC OFFSET BASED ON TOTAL ENERGY REDUCTION FOR

BOTH THE HARMONIC AND EMI NOISE SUPPRESSION ..........cccccoiiiiiiiii s 6989
N/A

AN IMPROVED FERRITE CHOKE RLC MODEL AND ITS PARAMETERS DETERMINATION

METHOD ... e E e b e e E e s h e e e b e bbb e e e e 6995

Hong Li ; Chao Feng ; Zhichang Yang ; Zhichao Yang

ANALYSIS AND PREDICTION OF ELECTROMAGNETIC INTERFERENCE IN POWER

ELECTRONIC CONVERTER .......ccooiiiiiiiii ettt ettt b e s e e be e et e e nnneaneesreeennee e 7000
Dong Zhang ; Pugi Ning ; Zhuolin Duan ; Jinping Zhang

COMMON-MODE EMI REDUCTION METHOD AND FILTER CONFIGURATION FOR

EQUIPMENT WITHOUT GROUNDING ........coctiitiiieitiiiie ettt bbb bbb b e b b e ane s 7006
Shogo Mastuhisa ; Eiji Ikuta ; Toshihisa Shimizu
DEVELOP COMMON-MODE EMI NOISE MODELS FOR AC-DC-AC TRACTION SYSTEMS...........cccoovne 7012

Le Yang ; Hui Zhao ; Shuo Wang ; Yongjian Zhi ; Bingquan Zhu ; Jianjun Min
INVESTIGATION OF MULTIPLE FEEDBACK ACTIVE FILTER CONFIGURATIONS FOR
DIFFERENTIAL MODE(DM) ELECTROMAGNETIC INTERFERENCE(EMI) NOISE IN AC/DC
CONVERTER APPLICATIONS ...ttt et et s st et e e bt e b e e sn b e et e e ent e e nnneareesreeenneenns 7018
Rajib Goswami ; Shuo Wang
MODE TRANSFORMATION OF EMI NOISE DUE TO UNBALANCED FILTER CAPACITORS

IN THREE-PHASE MOTOR DRIVE SYSTEMS ...ttt ettt st rate e s sstaa e s stba e e snaae e e snraaeanns 7024
Diego Bellan

PARALLELED THREE-PHASE FOUR-LEG INVERTERS FOR REDUCTION OF COMMON

MODE CURRENT AND COMMON MODE EMI ...t e et e e e e e s state e e e e s s snatae e e e s e s nnnanneeens 7028

Zewei Shen ; Dong Jiang ; Hanxiang Wang ; Ronghai Qu ; Xuejun Pei
REDUCTION OF COMMON-MODE INTERFERENCE UNDER DIFFERENT WORKING
MODES OF INDUCTION MACHINE BASED ON IMPROVED PREDICTIVE TORQUE

CONTROL METHOD .......coooiiiiiiiii e b bbb b e e b e e b e b sb e e n b s 7034
Xiliang Chen ; Wenjie Chen ; Zifeng Zhao ; Liyu Dai ; Rui Wang ; Yang Yang
STRAY CAPACITANCES DETERMINATION METHODS OF EMI FILTER INDUCTORS..........ccccoviiininee 7040

Carlos Cuellar ; Nadir Idir

THE EXPERIMENTAL STUDY AND OPTIMIZED COUNTERMEASURES ON EMI

CHARACTERISTICS OF 400KM/H CHINA STANDARDIZED HIGH-SPEED TRAIN. ............ccoooviiiieiieees 7046
Sun Jianfang ; Yu Jun

SPECIAL SESSION: - SS ADVANCES IN DATA-DRIVEN PROCESS MONITORING AND
CONTROL FOR COMPLEX INDUSTRIAL SYSTEMS

A DATA DRIVEN SENSOR FAULT TOLERANT SCHEME FOR NONLINEAR SYSTEMS ........ccccooiiiiiiiens 7055
Han Yu ; Yuchen Jiang ; Shen Yin

A DIRTY DATA RECOGNITION METHOD FOR MACHINERY CONDITION MONITORING IN

BIG DATA ERA ... bbb e bt e b e e b e e b e e e b e e b bbb b r b s 7061
Yaguo Lei ; Xin Zhou ; Xuefang Xu ; Feng Jia

A REINFORCEMENT LEARNING BASED FAULT DIAGNOSIS FOR AUTOREGRESSIVE-

MOVING-AVERAGE MODEL.........ootiiiitiiiiit ittt bbbt e b e e n bbb e e nb e e be s 7067
Dapeng Zhang ; Yichuan Fu ; Zhiling Lin ; Zhiwei Gao

A ROBUST LEVEL SET METHOD WITH MARKOV RANDOM FIELDS TERM AND

FRACTIONAL-ORDER REGULARIZATION TERM .......cooiiiiiiiiiie it 7073
Hao Sun ; Weihua Liu ; Guanghui Sun ; Xiangiang Yang ; Huiyan Zhang

ADAPTIVE AND ITERATIVE RESIDUAL GENERATOR DESIGN FOR PNP PROCESS

MONITORING AND CONTROL SYSTEM .......cocoiiiiiiiiiiiiiii e e 7079
Hao Luo ; Shen Yin ; Steven X. Ding ; Shane Dominic



ANALYZING REFRIGERANT CONTAMINANTS AND RECLAMATION SERVICE TO

PROLONG CHILLER LIFESPAN AND IMPROVING CHILLER ENERGY EFFICIENCY .......ccccccocoiiiiiinennnns 7085
Hanwen Zhang ; Abhisek Ukil ; Yingliang Li

CURRENT CONTROL FOR THIRD-HARMONIC INJECTION TWO-STAGE MATRIX

CONVERTER UNDER UNBALANCED INPUT VOLTAGES. ..ot 7091
Zhongting Tang ; Hua Han ; Mei Su ; Xin Li ; Bin Guo ; Hui Wang
Lp-TV MODEL FOR STRUCTURE EXTRACTION WITH END-TO-END CONTOUR LEARNING................. 7097

Chunwei Song ; Baraka Maiseli ; Wangmeng Zuo ; Huijun Gao

RECENT RESULTS ON KEY PERFORMANCE INDICATOR ORIENTED FAULT DETECTION

USING THE DB-KIT TOOLBOX .........ooiiiiiiiiiie et ss e ane e see e s e s s e e nr e s enneesnreaneesneeenneenas 7103
Yuchen Jiang ; Shen Yin

SPECIAL SESSION: - SS RECENT ADVANCES IN ENERGY MANAGEMENT STRATEGIES FOR
HYBRID ELECTRIC VEHICLES

A FUZZY CONTROL BASED ENERGY MANAGEMENT STRATEGY FOR LFP/UC HYBRID

ELECTRIC VEHICULAR ENERGY SYSTEM ...t 7111
Zhenhua Cai ; Beigao Chen ; Chengxin Luo ; Yao Li ; Neng Mei ; Huijuan Lian

DISTURBANCE OBSERVER BASED SECOND ORDER SLIDING MODE CONTROL FOR DC-

DC BUCK CONVERTERS ... bbbt ar e 7117
Yunfei Yin ; Jianxing Liu ; Sergio Vazquez ; Ligang Wu ; Leopoldo G. Franquelo

DYNAMIC PROGRAMMING BASED OPTIMAL CONTROL STRATEGY OF THE HYBRID

VEHICULAR POWER SYSTEM.......ooiiiiiiiiiiiii et h sttt b bbb b b e e e n e e 7123
Huijuan Lian ; Chunnian Zeng ; Zhenhua Cai

ENERGY MANAGEMENT FOR HYBRID ENERGY STORAGE SYSTEMS: A COMPARISON OF

CURRENT TRACKING CONTROL METHODS ...ttt nneesnneesneennne e 7128
Zhongliang Li ; Seifeddine Ben Elghali ; Rachid Outhib

ENERGY MANAGEMENT FOR PLUG-IN HYBRID ELECTRIC VEHICLES BASED ON

QUADRATIC PROGRAMMING WITH OPTIMIZED ENGINE ON-OFF SEQUENCE................ccconinininn. 7134
Zheng Chen ; Yitao Wu ; Ningyuan Guo ; Jiangwei Shen ; Renxin Xiao

EXPERIMENTAL ANALYSIS OF THE INFLUENCE OF HIGH-FREQUENCY RIPPLE

CURRENTS ON DYNAMIC CHARGE ACCEPTANCE IN LEAD-ACID BATTERIES..............ccooiiieeeee. 7140
M. J. Smith ; D. T. Gladwin ; D. A. Stone
FAULT ANALYSIS AND DIAGNOSIS OF SOLID OXIDE FUEL CELL SYSTEM.........cccoccie i, 7146

Wu Xiao-long ; Jing Su-wen ; Xu Yuan-wu ; Li Xi

GENERIC MODEL CONTROL FOR HYBRID ENERGY STORAGE SYSTEM IN ELECTRIC

VEHICLES ... .o bbbt b e s b e bbb e b b e e e b e e b a b e e b e bbb e s bt een e ebe s 7151
Xiaogi Song ; Jing Deng ; Dezhi Xu ; Wenxu Yan

WATER FLOW FORECASTING OF UNDERWATER VEHICLE BASED ON LDA

COMPRESSED SENSING ..ottt ettt h etk e bt bt b b e e s a bt e s e b e e b e s bt e e e ke e b e s be e e e abeene s 7157
Nailong Wu ; Tong Ge ; Chao Wu ; Deging Yang ; Rui Yang

SPECIAL SESSION: -SS EFFICIENCY OF MODERN DATA CENTERS

A DATA CENTER MODEL FOR TESTING CONTROL AND OPTIMIZATION ALGORITHMS. .................... 7165
Winston Garcia-Gabin ; Erik Berglund ; Huang Zhang ; Kateryna Mishchenko ; Xiaojing Zhang

EFFICIENT ENERGY UTILIZATION BASED ON TASK DISTRIBUTION AND COOLING

AIRFLOW MANAGEMENT IN A DATA CENTER .......oooiiiii e 7171
Yusuke Nakajo ; Tomomichi Noguchi ; Hiroaki Nishi

MONITORING AND MODELLING OPEN COMPUTE SERVERS.........cccociiiiiiiiii e 7177
Martin Eriksson ; Riccardo Lucchese ; Jonas Gustafsson ; Anna-Lena Ljung ; Arash Mousavi ; Damiano
Varagnolo

OPTIMAL SIZING OF DATA CENTER BATTERY ENERGY STORAGE SYSTEM FOR

PROVISION OF FREQUENCY CONTAINMENT RESERVE ........ooiiiii e 7185
Lisette Cupelli ; Nikhil Barve ; Antonello Monti

POWER QUALITY ASSESSMENT OF ENERGY EFFICIENT COOLING SYSTEMS IN DATA

CENTERS ... bbb e b b e b e b e b e e e R e e s e b e e e e b e e b e bt bbb 7191
Arash Mousavi ; Alireza Yavarian ; Valeriy Vyatkin ; Xiaojing Zhang



SPECIAL SESSION: - SS NETWORKED CONTROL AND TELEOPERATION

ADAPTIVE NON-FRAGILE FINITE-TIME TRACKING CONTROL OF A CLASS OF

UNCERTAIN SYSTEMS ...ttt ettt h e e st R et e et e sm e e R e e e R e e nmeesn s e e R e s anr e e nmeeenneesnneenneene 7199
Xiaozheng Jin ; Shaofan Wang ; Yu Kang ; Wei Xing Zheng ; Jiahu Qin

AN AUTOMATED VISUAL SERVO PLATFORM FOR CARVING 3D MODEL OF ZEBRAFISH

Xinxin Shang ; Weichao Sun ; Songlin Zhuang ; Gefei Zhang ; Huijun Gao ; Jianbin Qiu ; Li Li
AN ONLINE PERFORMANCE MONITORING USING STATISTICS PATTERN BASED

KERNEL INDEPENDENT COMPONENT ANALYSIS FOR NON-GAUSSIAN PROCESS ..o 7210
Xin Peng ; Ying Tian ; Yang Tang ; Wenli Du ; Weimin Zhong ; Feng Qian
EVENT-BASED CONTROL OF DISCRETE TWO-TIME-SCALE SYSTEMS.......coooiiiiieeeee e 7217

Magdi S. Mahmoud

PREDICTIVE CONTROL OF TIME-DELAYED TELEOPERATION IN A NON-VISIBLE

ENVIRONMENT ...ttt ettt ettt e s a e e bt e e b et e b e e 1a b e e R e e e s bt enh s e e R e e e R et e ke ean b e e b e e e st e e nsneanneenbeennneenn 7221
Tae Eon Kim ; Jang-Myung Lee

STABILIZATION OF FUZZY-MODELED NETWORKED SYSTEM WITH PACKET

DROPOUTS: AN MDADT-BASED SWITCHING APPROACH ........cccccoiiiiiiiiiiiiicisee e 7227
Mengqi Xue ; Yang Tang ; Ligang Wu ; Feng Qian

STATE ESTIMATION FOR DELAYED MARKOVIAN JUMPING NEURAL NETWORKS OVER

SENSOR NONLINEARITIES AND DISTURBANCES ...t 7233
Jiahui Li ; Hongli Dong ; Fei Han ; Nan Hou

TIME-VARYING FORMATION CONTROL FOR MOBILE ROBOTS: ALGORITHMS AND

EXPERIMENTS ...ttt ekt a e e bt e h et e bt e ea Rt e R e e e s bt e ah st e R e e e R et e b e e sa b e e e be e e nbeennneanneenreennneenn 7239
Zhenmin Wang ; Chen Yang ; Xiwang Dong ; Qingdong Li ; Zhang Ren

TRACKING CONTROL OF DELAYED NETWORKED SYSTEMS VIA A PINNING IMPULSIVE

STRATEGY ..ottt b bbb b e e b e b e s et b e e a b e AR £ e h e e AR e e h b oAb e e R s e R e 4R b e e b e e s bt b e e st e bt et e e bt ene e b e nre e 7245
Dandan Zhang ; Yang Tang ; Xin Peng

WIRELESS ETHERNET HAPTIC TRANSMISSION BASED ON A SWITCHING THREE-

CHANNEL BILATERAL CONTROL ...t nm s e s neennn e e e nnne e 7251
Dapeng Tian ; Huijun Gao ; Lixian Zhang

SPECIAL SESSION: - SS ADAPTING DEEP LEARNING FOR
INDUSTRIAL APPLICATIONS

SURVEY OF PROGRESS IN DEEP NEURAL NETWORKS FOR RESOURCE-CONSTRAINED
. i 1 07 N0 101 PR SURSR 7259
Morgan Stuart ; Milos Manic

SPECIAL SESSION: - SS ADVANCED MOTION CONTROL FOR
MECHATRONIC SYSTEMS

EVENT-TRIGGERED FORMATION CONTROL OF LEADER-FOLLOWER MULTI-AGENT

SYSTEM FOR REDUCING THE NUMBER OF INFORMATION TRANSMISSION.......ccccoooveviiiiieneeer e 7269
Koya Nambo ; Seiichiro Katsura

FULL- AND REDUCED-ORDER MODEL OF HYDRAULIC CYLINDER FOR MOTION

(610 10\ N 2.0 ) PSP PPPRPPPPPPPRRINE 7275
Michael Ruderman
LOW-COST PRECISION MOTION CONTROL FOR INDUSTRIAL DIGITAL MICROSCOPY. ...........cccveeu. 7281

Idris Li Hong Lim ; Dazhi Yang
MOVING COIL TYPE WIRELESS LINEAR MOTOR BASED ON MAGNETIC RESONANCE

(6101 00 4 1 00 O ST OU PRSP PRTRPPPPRPUPRRIN 7288
Yuma Yazaki ; Takurou Nishimura ; Wataru Ohnishi ; Takehiro Imura ; Hiroshi Fujimoto
POSITION CONTROL OF MIDDLE LOAD POINT OF 2-DOF RESONANT SYSTEM........cccccoooiiiviiiiniiinennns 7294

Kohei Torikai ; Seiichiro Katsura

SENSORLESS POSITIONING CONTROL USING SIMPLE EXTERNAL CIRCUIT IN PIEZO-

ACTUATED SYSTEMS ...t bbb b e e bbb e e b e e b s b e b e bbb enesbe s 7300
Junya Hirata ; Kenta Seki ; Makoto lwasaki



SPECIAL SESSION: - SS MATRIX CONVERTERS

A NEW DE-RE-COUPLING SPWPM MODULATION STRATEGY OF CURRENT SOURCE

HIGH FREQUENCY LINK MATRIX INVERTER. ...ttt s sntea e 7309
Yan Zhaoyang ; Pang Jianxia ; Sun Zhe ; Yang Lijun ; Li Jianxia ; Zhu Shushan

A NEW DE-RE-COUPLING SPWPM MODULATION STRATEGY OF VOLTAGE SOURCE

HIGH FREQUENCY LINK MATRIX INVERTER .........ccociitiiiiiiii ettt e b bae e sntaa s e 7314
Yan Zhaoyang ; Pang Jianxia ; Sun Zhe ; Li Jianxia ; Yang Lijun ; Zhang Wei

A NOVEL ONE-STEP COMMUTATION STRATEGY FOR HIGH FREQUENCY LINK MATRIX

RECGTIFIER ..ottt sttt e st e st et e s a e e e be e e R ee e bt e aa b e e b e e e st e e as e e anb e e e b ee e beean b e e beeenteenneeanteesbeennsaenn 7320
Yanan Xie ; Xianggian Tong

COMMON-MODE VOLTAGE REDUCTION OF THREE-TO-FIVE PHASE INDIRECT MATRIX

CONVERTERS WITH ZERO-CURRENT VECTOR MODULATION .......coiiiiiiiiiiiiiiiie e 7326
Guanguan Zhang ; Jian Yang ; Yongheng Yang ; Dao Zhou ; Frede Blaabjerg

INDIRECT PREDICTIVE CONTROL STRATEGY WITH FIXED SWITCHING FREQUENCY

FOR A DIRECT MATRIX CONVERTER............cccoiiiiiiiiiiiii e 7332
M. Rivera ; L. Tarisciotti ; P. Wheeler ; S. Bayhan
OPEN-CIRCUIT BEHAVIOR ANALYSIS FOR INDIRECT MATRIX CONVERTER ............cccoooviiiniiiiiene 7338

Baoping Shi ; Bo Zhou

RESEARCH ON BLDCM TWO-TWO STARTING AND THREE-THREE RUNNING BASED ON

HIGH FREQUENCY LINK MATRIX DRIVER ..o 7343
Yan Zhaoyang ; Li Xin ; Zhang Guang ; Meng Fanxing ; Feng Chunheng ; Liu Zhong

RESEARCH ON SINGLE PHASE Z SOURCE HIGH FREQUENCY LINK MATRIX INVERTER

AND MODULATION STRATEGY ...ttt n e e b e s r et e et e esnn e e neesrneenneenns 7348
Yan Zhaoyang ; Sun Zhe ; Pang Jianxia ; Liang Chenyang ; Li Jianxia ; Yang Lijun

RESONANT COMPENSATORS TO SUPPRESS INPUT CURRENT HARMONICS FOR AC/DC

MATRIX CONVERTERS UNDER UNBALANCED INPUT VOLTAGES ...........ocooiiiiiiiee 7354
Thanh-Luan Nguyen ; Tuyen D. Nguyen ; Hong-Hee Lee

A REVIEW OF PREDICTIVE CONTROL TECHNIQUES FOR MATRIX CONVERTER

APPLICATIONS .ottt e e et e R e e e Rt e R e e aa e e R e e e s et e e R e en e e R e e e s et e nR e et e e e s ee e e meenmneanneenreennneenne 7360
M. Rivera ; P. Wheeler ; J. Rodriguez ; B. Wu

THE RESEARCH OF SPACE VECTOR MODULATION IN MATRIX CONVERTER WITH

PERSPECTIVE OF THREE-LEVEL .......ccooiiiiiiiiiii e 7366
Wei Cai ; Bi He ; Junzhong Sun ; Danni Li

UNIPOLAR FREQUENCY DOUBLING DE-RE-COUPLING SPWM METHOD FOR SINGLE-

PHASE CURRENT SOURCE HIGH FREQUENCY LINK MATRIX RECTIFIER...............c.cccooiniiiininiiinne 7373
Yan Zhaoyang ; Li Chunlei ; Liang Chenyang ; Li Jianxia ; Zheng Qiannan ; Song Xuewei

SPECIAL SESSION: - SS DATA-DRIVEN STRATEGY OF ENERGY
MANAGEMENT IN SMART GRID

A CONTINUOUS-TIME ALGORITHM BASED ON MULTI-AGENT SYSTEM FOR

DISTRIBUTED LEAST ABSOLUTE DEVIATION SUBJECT TO HYBRID CONSTRAINTS.........ccocoovnivinnnn. 7381
Qingshan Liu ; Kaixuan Li

A DISTRIBUTED STRATEGY BASED ON ADMM FOR DYNAMIC ECONOMIC DISPATCH

PROBLEMS CONSIDERING ENVIRONMENTAL COST FUNCTION WITH EXPONENTIAL

1L 0 2 OO P PR PRTPPRTRPPRPRN: 7387
You Zhao ; Xing He ; Ling Chen

A HYBRID METHOD FOR SHORT-TERM ELECTRICITY CONSUMPTION PREDICTION ...........cccceeurnen. 7393
X.Z.Gao ; A. Kaarna ; L. Lensu ; S. Honkapuro

A METHOD FOR DETECTING OUTLIERS IN FUNCTIONAL DATA.........ccoiiiiitie s 7405
Fengmin Yu ; Liming Liu ; Liying Jin ; Nanxiang Yu ; Hua Shang

A TIERED & TIME-OF-USE PRICING STRATEGY FOR SINGLE EV CHARGING AT NIGHT ................... 7411
Yubo Yang ; Xueshen Cui ; Gaukhar Tergemessova ; Qiang Zhou ; Yan Huang ; Mengmeng Wang

BEHAVIORS OF MULTI-DIMENSIONAL FORGETTING MEMRISTOR MODELS .........ccocoiiiiiiiiieieneee 7417

Ling Chen ; Zhu Liu ; Chuandong Li ; Jiagui Wu ; Jingmin Chen ; Yiran Chen
DESIGN AND APPLICATION OF FIELD EQUIPMENT INFORMATION ACQUISITION

SYSTEM BASED ON OPC ...t b et e b e nb e re e 7422
Min Zhu ; Suyue Lu ; Haibo Du ; Zhimin Zhu
EVASION IN CLOSED AREA WITH OBSERVATION LIMITS.........cocoiiiiiiiiiiiee e 7427

Wen Li



FAULT DETECTION AND ESTIMATION FOR MARKOV JUMP LINEAR SYSTEMS WITH

STATE DELAY S ittt et ettt e o b et e e e bttt e ek bt e e oA be e e ek be e oo ekt e e e oabee e e b b e e e ek be e e sabee e e ambbeesanbeeesnbeeeannneas 7433
Hongyang Li ; Xiao He

FREQUENCY REGULATION USING OPTIMAL DEMAND AND GOVERNOR RESPONSE IN A

DEREGULATED ENVIRONMENT ..ottt sttt ettt sttt ia e be e s st e sbeessbeenbeeabeesbeeebeennreenne 7439
Ragini Patel ; Chaojie Li ; Liuping Wang ; Brendan McGrath ; Xinghuo Yu

MODIFIED STOCHASTIC ALGORITHM FOR DECENTRALIZED ACTIVE DEMAND

RESPONSE (DADR) SYSTEM SUPPORTING PRIMARY LOAD FREQUENCY CONTROL............cccceevvnnnnnn. 7445
Grzegorz Benysek ; Robert Smolenski ; Marcin Jarnut ; Jacek Bojarski

NEURAL ADAPTIVE CONTROL OF MICROGRID FREQUENCY REGULATION WITH WIND

0 1 ) 2 USSP PRSS: 7451
Weigiang Liu ; Chaoxu Mu ; Ding Wang ; Chao Luo ; Chao Ren
NONLINEAR MODEL REFERENCE CONTROL VIA APERIODIC SAMPLING .........ccocovviiniiiniiiieeieenieene 7457

Yuting Cao ; Shiping Wen ; Zhigang Zeng ; Tingwen Huang
ONLINE ENERGY FLOW CONTROL FOR RESIDENTIAL MICROGRIDS WITH URGS: AN
EVENT-DRIVEN APPROACH .........cotiiitiiiiit et bbb bbb nb e b s 7463
Xiaodong Yang ; Hangfei Wu ; Youbing Zhang ; Haibo He
REAL-TIME POWER BALANCING IN PHOTOVOLTAIC-INTEGRATED SMART MICRO-

Daud Mustafa Minhas ; Raja Rehan Khalid ; Georg Frey

RESEARCH ON THE STATE TRANSFORMATION OF COMPONENTS IN A MECHANICAL

SYSTEM VIA QUANTITATIVE ANALYSIS. ...ttt ettt ssn et e e b senes 7475
Jin Liu ; Zhengyang Wu ; Zigiang Qiao ; Qi Han

SELECTIVE LOAD REDUCTION IN POWER GRIDS IN ORDER TO MINIMISE THE EFFECTS

OF CASCADE FAILURES ...ttt sttt e e et et e e o ab e e e e be e e e asbb e e e sabe e e aabbeeeasbbeeeanbeeeanbaeaennes 7481
Ryan Ghanbari ; Mahdi Jalili ; Xinghuo Yu

SVPWM STRATEGY FOR FIVE-LEVEL ACTIVE NEUTRAL-NOINT-CLAMPED INVERTER..................... 7487
Jie Li ; Cungang Hu ; Chao Zhang

THE ITERATIVE RESOURCE ALLOCATION IN INTERCONNECTED NETWORKS .........ccoccoviiiiiiiiiiniiens 7492

Liu Tao ; Xueyi Zhao ; Jin Zhou ; Jun‘an Lu
THE OPTIMAL EV CHARGING/DISCHARGING STRATEGY IN SMART GRID FROM A

PERSPECTIVE OF SHARING-ECONOMY .....oooiiiiitiiiiiiiie it aiee st siee st eessaeesseeanteesteeasseessssassessssssnsesssssessesssennn 7497
Chen Liu ; Chaojie Li ; Ke Deng ; Long Xu ; Xinghuo Yu

THE RESEARCH ABOUT SAFETY CULTURE DISSEMINATION VIA ICB MODEL .........c.ccoooiiiiiiiiniiies 7503
Jin Liu ; Zigiang Qiao ; Zhengyang Wu ; Qi Han

THE SYNCHRONIZATION PROCESS IN A GENERALIZED KURAMOTO MODEL .........cc.cooooiiiiiiiiiiiienns 7509

Wang Jizhong ; Xueyi Zhao ; Jin Zhou ; Jun'an Lu

TOWARDS AN AGGREGATOR THAT EXPLOITS BIG DATA TO BID ON FREQUENCY

CONTAINMENT RESERVE MARKET ........ooiiiiiiiiiiiii e 7514
Christian Giovanelli ; Xin Liu ; Seppo Sierla ; Valeriy Vyatkin ; Ryutaro Ichise

SPECIAL SESSION: -SS THEORIES AND APPLICATIONS OF
SWITCHED HYBRID SYSTEMS

DYNAMIC OUTPUT FEEDBACK Hoo CONTROL FOR CONTINUOUS-TIME SWITCHED

SYSTEMS .ot bbb e e b e e b b e e R e e a b o h e h s R e e R b e E R e R e b e R b e 7529
Shuang Shi ; Shuaikang Wang ; Shunging Ren ; Zhongyang Fei

EFFECT OF THE SUBSTRATE CONCENTRATION ON THE ADDITIONAL POSITIVE

FEEDBACK IN GENETIC CIRCUITS ...ttt nme s eeneesnne e e nnne e 7535
Lulu Wu ; Jinhu Li ; Xinhai Xiong

FUZZY QUANTIZED FEEDBACK STABILIZATION FOR A CLASS OF DISCRETE-TIME

SWITCHED CASCADE NONLINEAR SYSTEMS ...ttt 7540
Ruihua Wang ; Haibin Sun ; Shumin Fei

RELIABLE Hoo CONTROL FOR SAMPLED-DATA SYSTEMS WITH MULTIRATE SAMPLING

BASED ON ADAPTIVE METHOD .........oouiiiiiiiiiii bbbt b e sb e an e 7552
Shengri Xue ; Zhan Li ; Weiyang Lin ; Huijun Gao ; Jianbin Qiu

SEMI-TIME-DEPENDENT ASYNCHRONOUSLY SWITCHED CONTROL OF CONTINUOUS-

TIME SWITCHED SYSTEMS WITH PERSISTENT DWELL TIME ...........cccoooiiiiiieee e 7563
Tianhe Liu ; Changhong Wang ; Zeyang Fan ; Hui Wang ; Minghao Han



SIMULATIONS OF FRICTION MODELS FOR LINEAR MOTORS ...t 7569
Zhian Kuang ; Zhiyuan Yu ; Yuping Huang ; Guanghui Sun

SPECIAL SESSION: - SS HUMAN-IN-THE-LOOP CONTROL SYSTEMS

CHATTERING REDUCTION OF FUNCTIONAL ELECTRICAL STIMULATION WITH THE

SMITH COMPENSATOR.........oiiiie ettt et e et et e e oab e e e e ek bt e e e be e e e e he e e e e aabe e e aabeeeeasbeeeeanbeeesnbneesnneas 7577
Tomoya Kitamura ; Hiroto Mizoguchi ; Naoto Mizukami ; Sho Sakaino ; Toshiaki Tsuji

COMPARISON OF RESONANCE RATIO CONTROL AND INNER FORCE CONTROL FOR

SERIES ELASTIC ACTUATOR ... .oooiiiiiiite sttt ettt sttt ettt b e s a bt e be et eenbbesabe e bt e e beennbeenees 7583
Su Hui Kwak ; Sehoon Oh

DESIGN OF LOAD-SIDE EXTERNAL FORCE OBSERVER WITH A LOAD-SIDE ENCODER

CONSIDERING MODELING ERRORS ........ooiiiiiiiiiiiit ettt sste et eantaesbeessteesneesseesseeeseesnseanne 7589
Shota Yamada ; Hiroshi Fujimoto

DESIGN OF VIRTUAL STIFFNESS FOR HUMAN OPERATED ROBOT CONSIDERING

EXTERNAL FORCE IN SAFETY ENHANCEMENT ........ooooiiiiiiiii ettt ettt ettt e staa e etvae e s etae e snraaeanns 7596
R. M. Maheshi Ruwanthika ; Seiichiro Katsura
PRELIMINARY EXPERIMENTS FOR POSTURAL CONTROL USING WEARABLE-CMG................ccceen. 7602

Hiroki Oya ; Yasutaka Fujimoto

SPECIAL SESSION: - SS DESIGN OF RESILIENT RENEWABLE
ENERGY AND STORAGE SYSTEMS

A THEVENIN CIRCUIT MODELLING APPROACH FOR SODIUM METAL HALIDES

BATTERIES ...ttt ekttt e s h e e bt e e Rt e bt e ea bt e R e e e s bt e ah st e R e e e R et e b e e ea bt e b e e e nn e e nneeanneenreennneenn 7611
Mauro Boi ; Andrea Salimbeni ; Alfonso Damiano

AN ADVANCED FREQUENCY-BASED ENERGY MANAGEMENT OF HYBRID ENERGY

STORAGE SYSTEMS FOR MICROGRIDS .......cooiiiiiiiiiite et 7617
Mario Porru ; Alessandro Serpi ; Andrea Salimbeni ; Alfonso Damiano

AN EVALUATION METHOD OF BATTERY DC RESISTANCE CONSISTENCY CAUSED BY

TEMPERATURE VARIATION ...ttt nm e s e e s e e e n e e smn e s neenrneennee e 7623
Zhichao He ; Dongxu Guo ; Xu Liu ; Geng Yang

AN INTERNAL RESISTANCE ESTIMATION METHOD OF LITHIUM-ION BATTERIES WITH

CONSTANT CURRENT TESTS CONSIDERING THERMAL EFFECT ..........ccooiiiiiiieeen 7629
Yingjie Chen ; Xu Liu ; Geng Yang ; Hua Geng

BATTERY SOC MANAGEMENT STRATEGY FOR ENHANCED FREQUENCY RESPONSE

AND DAY-AHEAD ENERGY SCHEDULING OF BESS FOR ENERGY ARBITRAGE............c.ccccooeiiniiinn 7635
B. Gundogdu ; D. T. Gladwin ; D. A. Stone

DATA INTEGRITY ATTACK ON CONSENSUS-BASED LOAD SHEDDING ALGORITHM FOR

POWER SYSTEMS . ...ttt ettt ettt ettt e e et e e e et e e s ebae e e ebte e e aabee e s baeeeasbaeeesabeeeabaeeeasbseeesabeseabaseesbbeeesabeeestesesanes 7641
Jie Duan ; Mo-Yuen Chow
EFFECT OF CALENDAR AGING ON LI ION BATTERY DEGRADATION AND SOH.............ccoocviiviiiieiiiiieans 7647

Bharat Balagopal ; Cong Sheng Huang ; Mo-Yuen Chow

NOVEL STRUCTURE OF SINGLE-PHASE GENERATOR FROM THREE-PHASE INDUCTION

MACHINE: MODELING AND SIMULATION ..ottt nn e nesne s 7653
Bunthern Kim ; Maria Pietrzak-David ; Pascal Maussion ; Long Bun

PARAMETERISATION AND ONLINE STATES ESTIMATION OF HIGH-ENERGY LITHIUM-

TITANATE CELLS ...ttt h et bt e ea bt e b e e e s bt e ns e e R e e e b et e b e e sa b e e b e e e nbeenaneanreenreennneenns 7660
S. Nejad ; D. T. Gladwin ; M. P. Foster ; D. A. Stone

PERFORMANCE QUANTIFICATION OF LATEST GENERATION LI-ION BATTERIES IN

WIDE TEMPERATURE RANGE .........ccoiiiiiiiiii bbb s 7666
Yuan Ci Zhang ; Olivier Briat ; Jean-Yves Deletage ; Cyril Martin ; Guillaume Gager ; Jean-Michel Vinassa

SPECIAL SESSION: - SS IMPEDANCE SOURCE CONVERTERS - IMPROVED TOPOLOGIES,
ADVANCED CONTROL, AND EMERGING APPLICATIONS

A FAMILY OF COST-EFFECTIVE MAGNETICALLY-COUPLED IMPEDANCE SOURCE
INVERTERS ..ot h e b e e b e e b e a e b e e e b e e b n b e b b e b e s bt e b b s 7679
Kerui Li ; Yongheng Yang ; Zian Qin ; Frede Blaabjerg



AN NONLINEAR CONTROL STRATEGY FOR SINGLE-PHASE QUASI-Z-SOURCE GRID-

CONNECTED INVERTER ...ttt ettt r e e e n e s e e b e e e n e e smn e e ne e anneennee e 7685
Fan Fang ; Yuan Li ; Rui Zhang ; Yu Liu

MAGNETICALLY INTEGRATED HIGH STEP-UP RESONANT DC-DC CONVERTER FOR

DISTRIBUTED PHOTOVOLTAIC SYSTEMS......oooiiiiiiiiii s 7691
Dmitri Vinnikov ; Andrii Chub ; Elizaveta Liivik ; Frede Blaabjerg

MAXIMUM BOOST CONTROL FOR INTERLEAVED SINGLE-PHASE QUASI-Z-SOURCE

INVERTER ... ..ot E o e R e et e sh e s R e e e b e e e s b e s e e b e s e et e nne e s n e e r e e s nn e e e 7698
Carlos Roncero-Clemente ; Serhii Stepenko ; Oleksandr Husev ; Enrique Romero-Cadaval ; Dmitri Vinnikov

OVERVIEW OF DOUBLE-LINE-FREQUENCY POWER DECOUPLING TECHNIQUES FOR

SINGLE-PHASE Z-SOURCE/QUASI-Z-SOURCE INVERTER..........ccccooiiiiiiiiin e 7704
Yushan Liu ; Haitham Abu-Rub ; Yichang Wu ; Baoming Ge ; Mohamed Trabelsi

SPECIAL SESSION: - SS POWER CONVERSION AND ADVANCED CONTROL
FOR RENEWABLE ENERGY SOURCE APPLICATION

A DISTRIBUTED MAXIMUM POWER POINT TRACKING FLYBACK TYPE PV GRID-

CONNECTED INVERTER ... ..ottt sttt s st e b et e e b e sa e et e e e sn e e nnneaneesnneennee e 7713
Jiang Jiahui ; Qiu Yanhui ; Chen Daolian

A NOVEL DISCRETE SINUSOIDAL SIGNAL INTEGRATOR (DSSI) BASED ADAPTIVE

FREQUENCY CONTROLLER FOR SINGLE-PHASE GRID-CONNECTED INVERTER ...........cccccccovniiiinnnn. 7718
Zongjian Li ; Jun Wang ; Xi Jiang ; Z. John Shen ; Cheng Zeng

AN ENHANCED POWER SHARING STRATEGY FOR DROOP CONTROLLED MICROGRIDS

BASED ON CONSENSUS ALGORITHM. ..ottt esneesnneanneennne e 7724
Yixin Zhu ; Tao Wang ; Liansong Xiong ; Ping Yang ; ZhiRong Xu

ANALYSIS, MODELING AND CONTROL OF A NON-ISOLATED FOUR-PORT DC-DC

CONVERTER FOR INDEPENDENT PHOTOVOLTAIC POWER GENERATION SYSTEM............ccceeovvviinne 7731
Hui Yang ; Kaiyue Chao ; Xiangdong Sun ; Shaoliang An ; Biying Ren ; Qi Zhang
COMPREHENSIVE HARMONIC CURRENT CONTROL IN AN ISLANDED MICROGRID ............ccccevnnnen. 7736

Preetha Sreekumar ; Vinod Khadkikar ; Weidong Xiao

CONTROL STRATEGY OF A HIGH POWER GRID SIMULATOR FOR THE TEST OF

RENEWABLE ENERGY GRID CONVERTER...........ooiiiiiiii e 7747
Yaowei Hu ; Jingling Cheng ; You Zhou ; Guozhu Chen

CONTROLLER DESIGN AND FAULT TOLERANCE ANALYSIS OF 4-PHASE FLOATING

INTERLEAVED BOOST CONVERTER FOR FUEL CELL ELECTRIC VEHICLES.............c.ococoiiiiiiiniinene 7753
Qian Li ; Yigeng Huangfu ; Jun Zhao ; Shengrong Zhuo ; Fuxi Chen

DIRECT STATE-SPACE MODEL FOR MODEL PREDICTIVE CONTROL OF MULTI-LEVEL

POWER CONVERTERS. ..ottt bbb b e s bt b e sb e aresbe s 7759
Samuel Jupin ; lonel Vechiu ; Gerardo Tapia

DISTRIBUTED COOPERATIVE CONTROL FOR VOLTAGE UNBALANCE COMPENSATION

IN AN ISLANDED MICROGRID .......coooiiiiiitiiiiie et e s ne e ee e nne e s e e n e e enneesmr e e neesnneenneenas 7765
Xiangzhen Yang ; Mengke Duan ; Wanwan Deng ; Yan Du ; Jianhui Su ; Jidong Lai

ENERGY ROUTER INTERFACE MODEL BASED ON BIDIRECTIONAL FLOW CONTROL

FOR INTELLIGENT PARK ... ..ottt ettt s e et e et e e b e sn e et e e e st e e nnneaneesnneennee e 7771
Runze Wu ; Bixiao Wang ; Yingjie Zou ; Bing Fan ; Li Li ; Zhengjia Zhu

HIGH PERFORMANCE SINGLE-STAGE PHOTOVOLTAIC SYSTEM INTERFACING GRID

WITHOUT ANY MPPT ALGORITHM ........cooiiiiiiiieiiiee bbbt n e ane s 7T
M. Rezkallah ; A. Chandra ; M. Saad ; M. Tremblay ; H. Ibrahim

IMPROVED TRANSIENT PERFORMANCE PROPERTIES OF DISTRIBUTED GENERATION

GRID SIDE CONVERTER CURRENT CONTROLLER UNDER GRID VOLTAGE HARMONIC

DISTORTION AND UNBALANCED FAULTS. ... .oo ottt e s nne e nneennne e 7783
Zunaib Ali ; Nicholas Christofides ; Lenos Hadjidemetriou ; Elias Kyriakides

INVERTER ADMITTANCE PHASE-RESHAPING STRATEGY FOR ENHANCING ITS

ROBUSTNESS TO GRID IMPEDANCE ........cooiiiiiiiiiii e 7789
Chen Zheng ; Lin Zhou ; Bin Li ; Bao Xie ; Qianjin Zhang

MULTI-AGENTS BASED DISTRIBUTED-ENERGY-RESOURCE MANAGEMENT FOR

INTELLIGENT MICROGRID WITH POTENTIAL GAME ALGORITHM...........cocoiiiiiiieeeee e 7795
W. Lin; Y.R. Chen; Q. Q. Wang ; J. Zeng ; Junfeng Liu

MULTI-TIME SCALE COORDINATED VOLTAGE CONTROL STRATEGY IN AN ISLANDED

IMICROGRID ..ottt bttt e E e et e s h et e bt e e R et e be e 4a R e e R e e e s et e ns st e AR e e e R e e e b e e aa b e e beeenteennneanneenreennneenn 7801
Xiangzhen Yang ; Wanwan Deng ; Mengke Duan ; Yan Du ; Jianhui Su



NEW MULTIFUNCTIONAL PUSH-PULL CONVERTER OPERATING WITH MPPT AND

INTEGRATED ENERGY STORAGE SYSTEM FOR PV MICRO-INVERTER APPLICATIONS .........ccoeen. 7807
Luis A. M. Barros ; Vitor Monteiro ; Bruno Exposto ; Andrés A. Nogueiras Meléndez ; Jodo L. Afonso ; J. G. Pinto

ONE-CYCLE-CONTROLLED HIGH GAIN SINGLE STAGE BUCK-BOOST INVERTER FOR

PHOTOVOLTAIC APPLICATION ... oottt sttt et ettt et e st e e bt e sa b e e be e enbeesabeabeesbeeenbeenns 7813
Ben Zhao ; Ruiging Ma ; Bo Liang ; Alexander Abramovitz

OPTIMIZED LINEAR GENERATOR FOR VEHICLE ENERGY HARVESTING BY SOCIAL

NETWORK OPTIMIZATION ALGORITHM ........ccciiiiiiieiit ittt sttt st nteesnee e b e snaeenaeesnneenne 7818
Francesco Grimaccia ; Giambattista Gruosso ; Marco Mussetta ; Alessandro Niccolai ; Riccardo E. Zich

OPTIMIZED MODULATION IN PARALLEL NEUTRAL-POINT CLAMPED INVERTERS FOR

CIRCULATING CURRENT REDUCTION: A SPACE VECTOR ANALYSIS ..ottt 7824
Zhi-Xiang Zou ; Frederik Hahn ; Giampaolo Buticchi ; Markus Andresen ; Marco Liserre

PARTIAL POWER CONVERTER FOR A TWO-STAGE PHOTOVOLTAIC CASCADED STRING

INVERTER ...ttt e ookt e 1 ket e e bbbt e oo h b e e o4 b et e e s b bt e e s s b et e s bbb e e e sbb e e s abbe e e anbeeeanns 7831
Jaime W. Zapata ; Samir Kouro ; Marcelo A. Perez

PHOTOVOLTAIC SUPPLIED GRID-CONNECTED MODULAR MULTILEVEL CONVERTER

WITH ACTIVE POWER INJECTION AND REACTIVE POWER COMPENSATION

L7 7N 33 1 50 1 SRR 7837
Ke Shen ; Dan Zhao ; Guodong Zhao ; Shaozhe Wang
PUSH-PULL BASED PSEUDO DC-LINK PV MICROINVERTER ..........ccccocoiiiiii s 7843

R. Hernandez-Vidal ; Q. Surirey ; H. Renaudineau ; S. Kouro ; B. Cabon

SECOND ORDER WASHOUT FILTER BASED POWER SHARING STRATEGY FOR

UNINTERRUPTIBLE POWER SUPPLY .....ooiiiiiiiiiiiii ittt ane s 7854
Jinghang Lu ; Mehdi Savaghebi ; Josep M. Guerrero

SECONDARY-SIDE POWER CONTROL METHOD FOR DOUBLE-SIDE LCC

COMPENSATION TOPOLOGY IN WIRELESS EV CHARGER APPLICATION ........cccooiiiiiiiineieeee e 7860
Bo Pang ; Junjun Deng ; Peng Liu ; Zhenpo Wang

SINGLE-PHASE SYNCHRONVERTER DYNAMIC OPTIMIZATION AND PARAMETERS

Hong Li ; Xiaochao Zhang ; Tiancong Shao ; Trillion Zheng ; Xiaojie You ; Haiwang Yi ; Zhong Li

SLIDING MODE SENSORLESS MPPT CONTROL OF A WIND GENERATION SYSTEM USING

A WIND SPEED ESTIMATION ......ooiiiiiiiiiiiiiiiie ittt b bbbt e b e bt st e b b e e bt st e e b e e b 7872
Daniel Memije ; Oscar Carranza ; Jaime J. Rodriguez ; Rubén Ortega

STABILITY ANALYSIS AND CONTROL OF CASCADED DC POWER SYSTEM USING A

VIRTUAL CAPACITOR BASED ON TS FUZZY MODEL..........ccooiiiiiiiiiiii et 7878
Minchi Xie ; Yigeng Huangfu ; Yongliang Yang ; Shengzhao Pang ; Liang Guo

THE TOPOLOGIES RESEARCH OF A SOFT SWITCHING BIDIRECTIONAL DC/DC

CONVERTER .......oooitiiiiitii bbb e b e e e b e b e e s b e R e b e e b e s b e e e e b e enb e e b b s 7884
Qi Zhang ; Yongping Zhang ; Xiangdong Sun ; Dong Liu ; Fujin Deng

SPECIAL SESSION: - SS STABILITY AND CONTROL OF HYBRID
AC-DC POWER GRIDS

A FUZZY LOGIC BASED CONTROLLER OF DC-LINK VOLTAGE REGULATION OF

PARALLEL INVERTERS OPERATION DURING UNINTENDED ISLANDING MODE ..o, 7891
Wajdi Budahab ; Mahmoud Hamouda ; Kamal Al-Haddad

A Q-AXIS VOLTAGE FEEDFORWARD CONTROL METHOD TO IMPROVE THE STABILITY

OF VSIIN A WEAK GRID ........oooiiiiiiiiiii ettt bbbt bbbt et b e sb e e e b ene s 7897
Yougeng Yang ; Xiong Du ; Guoning Wang ; Xiaoming Zou ; Pengju Sun ; Heng-Ming Tai ; Yongliang Ji

ANALYSIS AND DESIGN OF VOLTAGE FEEDFORWARD FOR STABILITY AND POWER

QUALITY OF GRID-TIED INVERTER...........ccooiiiiiiiiiii ettt ne e e enne 7903
Guoning Wang ; Xiong Du ; Pengju Sun ; Heng-Ming Tai ; Yongliang Ji

TWO FREQUENCY-BANDWIDTHS REAL-TIME SENSITIVE INVERTER-CURRENT-

FEEDBACK CONTROL FOR LCL-TYPE DG SYSTEMS CONNECTED TO WEAK GRID............c.c.ccoouvnnnnnen. 7909
Leming Zhou ; An Luo ; Yandong Chen ; Xiaoping Zhou ; Ling Yang ; Wenhua Wu ; Zhixing He ; Zhiwei Xie ;
Aoyang Liu



SPECIAL SESSION: -SS RELIABILITY-ORIENTED DESIGN AND
CONTROL OF POWER ELECTRONIC SYSTEMS

A METHOD OF ACTIVE JUNCTION TEMPERATURE CONTROL FORIGBT ..........c.cccooiniiiiiiiieie 7917
Bo Wang ; Luowei Zhou ; Yi Zhang ; Pengju Sun
ACTIVE METHODS TO IMPROVE RELIABILITY IN POWER ELECTRONICS .......ccoociiiiiieeeenee 7923

Johannes Falck ; Markus Andresen ; Marco Liserre

ACTIVE POWER DECOUPLING IN CAPACITIVE IDLING CONVERTER BASED PFC

RECGTIFIER ...ttt e e e s ettt e e e e e s e s tabeeeeeeesa s beaeeeeese s tabaeeeeeesassbaseeeeesesasabaeeeeessasntaseeesesasssnaeeeens 7929
Yonglu Liu ; Yao Sun ; Mei Su ; Hui Wang

ACTIVE THERMAL CONTROL FOR RELIABILITY IMPROVEMENT OF MOS-GATED

POWER DEVICES ...ttt h bbbt b b e b e e bt e b e e b e e s bt e b £ e s e e ke e b e bt et e ke e b e nb e beane s 7935
Alessandro Soldati ; Carlo Concari ; Fabrizio Dossena ; Davide Barater ; Francesco lannuzzo ; Frede Blaabjerg
AUTOMATIC LAYOUT DESIGN FOR GATE DRIVER OF SIC MOSFET .........ccoiiiiiiieee e 7941

Lei Li ; Pugi Ning ; Xuhui Wen ; Dong Zhang

FAULT-TOLERANT CONSIDERATION AND ACTIVE STABILIZATION FOR FLOATING

INTERLEAVED BOOST CONVERTER SYSTEM ..ottt 7947
Shengzhao Pang ; Babak Nahid-Mobarakeh ; Serge Pierfederici ; Yigeng Huangfu ; Guangzhao Luo ; Fei Gao

PRACTICAL CONSIDERATIONS OF THE START-UP PROCEDURE FOR AN ACTIVE

CAPACITOR ...ttt b bbbt b e oAb e b £ e E e R e oAbt A b e oAb e b e e s bt e b e e s e e e b e e b e e bt e e e ke e hbenben b e e b ane s 7953
Haoran Wang ; Qian Wang ; Geng Tao ; Huai Wang
RELIABILITY RESEARCH OF DC CHARGING MODULE...........coooiiiiiiii e 7958

Dingjun Zeng ; Yuanxing Zhang ; Taoyong Li ; Mingxuan Qi ; Erjie Qi ; Guorong Zhu
SEALING LIFE PREDICTION OF LI-ION POUCH CELL USING NON-LINEAR PEELING

Yunxia Chen ; Yaosong Liu ; Wenjun Gong ; Biao Zhang

SIMULATION AND ANALYSIS OF DC AND RF PERFORMANCES DEGRADATION OF NMOS

TRANSISTORS UNDER HOT CARRIER INJECTION MECHANISM .......cccoooiiiiiiiieieieseeei e 7969
Insaf Lahbib ; Aziz Doukkali ; Patrick Martin ; Philippe Descamps ; Guy Imbert

SYSTEM RELIABILITY EVALUATION CONSIDERING PARAMETER VARIATIONS OF A

SINGLE-PHASE INVERTER WITH INTEGRATED ACTIVE POWER DECOUPLING..........ccccoceviiniiennene. 7974
Erjie Qi ; Mingxuan Qi ; Dingjun Zeng ; Haoran Wang ; Guorong Zhu ; Jing Zhang ; Kan Zhong

THE IMPACT OF MISSION PROFILE MODELS ON THE PREDICTED LIFETIME OF IGBT

MODULES IN THE MODULAR MULTILEVEL CONVERTER ............ccccccoiiiiiiiii e 7980
Yi Zhang ; Huai Wang ; Zhongxu Wang ; Yongheng Yang ; Frede Blaabjerg
THREE-POINT BIDIRECTIONAL PERTURBATION MPPT METHOD IN PV SYSTEM ..o 7986

Hong Li ; Wenzhe Su ; Fang Ren ; Changlin Ji ; Jinhu LU

SPECIAL SESSION: - SS MULTIPHASE DRIVES - A MODERN TREND IN POWER
ELECTRONICS FOR RELIABLE APPLICATIONS

FIVE-PHASE BI-HARMONIC PMSM CONTROL UNDER VOLTAGE AND CURRENTS LIMITS ................ 7995
Hussein Zahr ; Mohamed Trabelsi ; Eric Semail ; Ngac Ky Nguyen

MULTIDIRECTIONAL POWER FLOW CONTROL AMONG DOUBLE WINDING SIX-PHASE

INDUCTION MACHINE WINDING SETS ..ottt nn e ane s 8001
A. A. Abduallah ; O. Dordevic ; M. Jones

SPECIAL SESSION: - SS RECENT ADVANCES IN Z-SOURCE CONVERTERS
AND THEIR APPLICATIONS

A QUASI-Z SOURCE NETWORK WITH MULTIPLE SWITCH-INDUCTOR CELLS AND

COCKROFT-WALTON VOLTAGE MULTIPLIERS ......ccoiiiiiiiiiiiiii s 8009
Zhu Chen ; Yanfeng Chen ; Chao Jiang ; Bo Zhang ; Dongyuan Qiu

ANALYSIS AND DESIGN OF SWITCHED-BOOST INVERTER IN CCM, DCM AND BCM

L0 1 1 2.7 N0 B 0 20 USRS 8015
Mohsen Hasan Babayi Nozadian ; Ebrahim Babaei ; Vida Ranjbarizad ; Carlo Cecati
NEW CAPACITOR ASSISTED QUASI Z-SOURCE INVERTER............ccocoiiiiiiicee e 8021

Sara Laali ; Ebrahim Babaei



NEW CONTINUOUS CURRENT QUASI Z-SOURCE INVERTER BASED ON CAPACITOR

23, N T (O 01 L O PRP PR PPRPR: 8027
Sara Laali ; Ebrahim Babaei

QUASI-Y SOURCE BASED BUCK-BOOST DC-DC CONVERTER .........cccoooiiiiiiiiiiee e 8033
Mohammad Mehdi Haji-Esmaeili ; Ebrahim Babaei

SWITCHED Z-SOURCE DC-DC CONVERTER............cccooiiiiiiiiii e 8039

Jun Zeng ; Jialei Wu ; Zehui Yu ; Junfeng Liu

SPECIAL SESSION: - SS MODELLING, DETECTION AND ESTIMATION OF INCIPIENT
FAULTS USING STATISTICAL-BASED SIGNAL PROCESSING METHODS

A SYMMETRICAL COMPONENTS-BASED LOAD OSCILLATION DETECTION METHOD

FOR CLOSED-LOOP CONTROLLED INDUCTION MOTORS ........oooiiiiiiiiiie et 8047
Elhoussin Elbouchikhi ; Vincent Choqueuse ; Gilles Feld ; Yassine Amirat ; Mohamed Benbouzid

CLASSIFICATION OF BEARING FAULTS COMBINING COMPRESSIVE SAMPLING,

LAPLACIAN SCORE, AND SUPPORT VECTOR MACHINE .........ococoiiiiiiiiiiiie et 8053
H. O. A. Ahmed ; M. L. Dennis Wong ; A. K. Nandi

DWT FOR ROTOR BARS FAULT DETECTION APPLIED TO BACKSTEPPING CONTROL

INDUCTION MOTOR DRIVE IN LOW-=SPEED ..........cooiiiiiiiiii ettt e ssba s sbaeasssaeaeanns 8059
T. Ameid ; A. Menacer ; R. Romary ; R. Pusca ; H. Talhaoui

INCIPIENT FAULT ONLINE ESTIMATION BASED ON KULLBACK-LEIBLER DIVERGENCE

AND FAST MOVING WINDOW PC A .......oooiiiitiieiit ettt ae e st staeate e s seeabeesseeasteesnseanseeanaeenseesnseanee 8065
Songbing Tao ; Yi Chai ; Ngo Quang Vi

INCIPIENT OFFSET CURRENT SENSOR FAULT DETECTION AND DIAGNOSIS USING

STATISTICAL ANALYSIS AND THE KULLBACK LEIBLER DIVERGENCE FOR ACDRIVE.................... 8070
D. Diallo ; C. Delpha

INFORMATION FUSION OF EXTERNAL FLUX SENSORS FOR DETECTION OF INTER-

TURN SHORT CIRCUIT FAULTS IN INDUCTION MACHINES ........ccoooiiiiiiii s 8076
Miftah Irhoumah ; David Mercier ; Remus Pusca ; Eric Lefevre ; Raphael Romary

MINOR FAULT DIAGNOSIS BASED ON FRACTIONAL-ORDER MODEL OF PERMANENT

MAGNET SYNCHRONOUS MOTOR ......ooooiiiiieiieieeiee ettt st sreaesaeesnte e teeansaesseeasteesseeanseesseeesessnsennne 8082
Wei Yu ; Cheng-Lin Wen ; Yong Chen

MULTI-DOMAIN REFERENCE METHOD FOR FAULT DETECTION OF MARINE CURRENT

TURBINE ...ttt e e sttt e et b et e s ket e e et be e e e ab bt e e o2 bb e e a0t e e e e oAb e e e aa b e e e e s bb e e e sabe e e aabaeeeasbaeesbbeananbeaeannns 8087
Milu Zhang ; Tianhao Tang ; Tianzhen Wang

ON THE USE OF PHASE DIVERSITY FOR SPECTRAL ESTIMATION IN CURRENT

SIGNATURE ANALYSIS .ottt b ettt s bt e s b b e e bt e s be e e bt e ah bt ekt e e st e e nbbeanb e e et e e e nbeennreantes 8093
Vincent Choqueuse ; Elhoussin Elbouchikhi ; Zakarya Oubrahim ; Mohamed Benbouzid

PARTICLE FILTER-BASED PROGNOSTIC APPROACH FOR HIGH-SPEED SHAFT BEARING

WIND TURBINE PROGRESSIVE DEGRADATIONS ......oooiiiiiiiiie ittt st snae s snteesteesnnaenns 8099
Lotfi Saidi ; Jaouher Ben Ali ; Eric Bechhoefer ; Mohamed Benbouzid

POSITION-SENSORLESS FOR WIRE ROPE DISTANCE MEASUREMENT AND

NONDESTRUCTIVE TESTIING ...ttt ittt sttt s ta e e a1t e e sab e e e s bb e e e asbb e e e sabe e e snbbaeaasbaeeennbeeestaeasane 8105
Xiaolan Yan ; Donglai Zhang ; Wei Gao ; Enchao Zhang ; Shimin Pan

SPECIAL SESSION: - SS BUILDING AND HOME AUTOMATION

ANALYSIS OF BATTERIES IN THE BUILT ENVIRONMENT AN OVERVIEW ON TYPES AND

APPLICATIONS oottt h et e bttt e s a bt e Rt e e R et e b e e sa Rt e R e e e s bt e ns s e ea R e e e R et e b e e sn b e e ab e e e nbeennneanneenreennneenn 8113
Jan Haase ; Fares AlJuheshi ; Hiroaki Nishi ; Joern Ploennigs ; Kim Fung Tsang ; Nasser Aljuhaishi ; Mahmoud
Alahmad

ENABLING HARDWARE-IN-THE-LOOP FOR BUILDING AUTOMATION NETWORKS: A

CASE STUDY FOR BACNET AND POWERDEYVS ... 8119
Stefan Seifried ; Franz Josef Preyser ; Wolfgang Kastner

NEW ATTACK VECTORS FOR BUILDING AUTOMATION AND IOT .......cooiiiiiiiiiee e 8126
Dominik Meyer ; Jan Haase ; Marcel Eckert ; Bernd Klauer

OPTIMIZATION OF RUNNING NUMBER OF CHILLED WATER PUMPS BASED ON

DECENTRALIZED NETWORK ..ottt bbb 8132
Ao Li ; Fulin Wang ; Qi Shen ; Binruo Zhu ; Rui Li ; Dan Huang ; Gang Chen



RULE-BASED OPTIMAL CONTROL FOR THE COOLING WATER SUBSYSTEM OF CHILLER

i 7. N0 0 SO URSSPRSR: 8138
Yin Zhang ; Rui Li ; Fulin Wang ; Ao Li ; Dan Huang ; Gang Chen
SIDE CHANNEL ATTACKS ON SMART HOME SYSTEMS: A SHORT OVERVIEW ...........ccccccovviviiievene. 8144

Mohammad Ali Nassiri Abrishamchi ; Abdul Hanan Abdullah ; Adrian David Cheok ; Kevin S. Bielawski

THE OPTIMAL CONTROL STRATEGY FOR CHILLED WATER SYSTEM IN CENTRAL AIR-
CONDITIONING SYSTEMS ...ttt ettt bbbt e b e s bt e et b e e b e s bt e b b e e e sb e e abeene s 8150
Ao Li ; Fulin Wang ; Rui Li ; Binruo Zhu ; Dan Huang ; Gang Chen

SPECIAL SESSION: -SS CONTROL AND OBSERVATION IN POWER
ELECTRONICS AND ELECTRICAL DRIVES

A NOVEL VIRTUAL VOLTAGE CONTROL STRATEGY FOR MODULAR MULTILEVEL

CONVERTER. ..ottt bbbt b b e e bt e b e e e e b e e b oAb e e E e b e ea bt e b e e R e e b b e b e e b e e b e ke e hb e nbea b e e b b s 8159
Li-Xia Sun ; Qi-Chen Pei ; Sheng Lu
ACTIVE-SWITCHED-CAPACITOR-G-SOURCE INVERTER ........occoiiiiiiiiieeee e 8165

Yuliang Ji ; Liu Hongchen ; Feng Yong ; Ridong Wang

AN ENERGY STORAGE INTEGRATED DUAL-INPUT PV SYSTEM WITH DISTRIBUTED

MAXIMUM POWER POINT TRACKING .......oooiiiiiiiiiiiiiie ittt an e ssseaseesneesnneesnneesneennneenne 8171
Neng Zhang ; Sam Batternally ; Kai Chin Lim ; Khay Wai See ; Fengling Han

AN IMPROVED MODEL PREDICTIVE CONTROL STRATEGY WITH FIXED SWITCHING

FREQUENQ Y ...tttk b 1t et £ bt bbb e e b4 b £ 44 e ke o1 b e A b £ e E e b e ea bt e b e e s s e b e e b e s bt e s b e ke e s e nb e e b e e b ane s 8177
Guiping Du ; Jiajian Li ; Zhifei Liu

CURRENT SENSORLESS DEADBEAT PREDICTIVE CONTROL METHOD FOR PERMANENT

MAGNET SYNCHRONOUS MOTOR ...t sme s eaneennneeneennne e 8182
Jiang Long ; Ming Yang ; Ying-giang Li ; Dian-Guo Xu

DEVELOPMENT AND TESTING OF WAVELET MODULATION FOR THREE-PHASE THREE-

LEVEL INVERTER..........ooiiiiii e e e e b e 8188
Hongchen Liu ; Liuchao Wang ; Zhifang Shen ; Qi Dong

ENERGY BALANCE ANALYSIS AND CONTROL FOR BOOST CONVERTERS ..........cccccoiiiiiiniiieneeie 8194
L. Wang ; Q. H.Wu ; W. H. Tang ; B. Li; Z. X. Xu

A FIXED TIME DISTRIBUTED OPTIMIZATION: A SLIDING MODE PERSPECTIVE. .............ccccoiiiiiiiiene 8201

Chaojie Li ; Xinghuo Yu ; Xiaojun Zhou ; Wei Ren

FULL-ORDER TERMINAL SLIDING-MODE BASED ENERGY SAVING CONTROL OF

INDUCTION MOTORS ..ottt s bt e e a1t e e e s s bt e e s bb e e e e bbbt e e sa b e e e aab et e e asbbe e e sabeeeaabbeeaasbbeeeanbaeeanbaeenne 8208
Minghao Zhou ; Yong Feng ; Xinghuo Yu ; Fengling Han

HYBRID LYAPUNOYV BASED CONTROL OF MULTICELLULAR CONVERTERS USING

PORT-HAMILTONIAN MODELING........cccoiiiiiiiiiieit bbb ane s 8213
G. Becerra ; A. -R. Meghnous ; M. T. Pham ; X. Lin-Shi ; D. Patino ; J. -Y. Gauthier
IMPROVED SOIFO-BASED ROTOR FLUX OBSERVER FOR PMSM SENSORLESS CONTROL.................. 8219

Yajie Jiang ; Wei Xu ; Chaoxu Mu

INVESTIGATION OF SELF-SENSING ROTOR POSITION ESTIMATION METHODS FOR

SYNCHRONOUS HOMOPOLAR MOTOR IN TRACTION APPLICATIONS........ccooi e 8225
Maxim Lashkevich ; Alecksey Anuchin ; Dmitry Aliamkin ; Fernando Briz

MODEL PREDICTIVE CONTROL FOR FIVE-LEVEL CURRENT SOURCE CONVERTER

WITH DC CURRENT BALANCING CAPABILITY .....occoiiiiiiiiiii e 8230
Hang Gao ; Dewei Xu ; Bin Wu ; Navid R. Zargari
PASSIVITY FULL-ORDER SLIDING MODE CONTROL FOR DFIG WIND TURBINE SYSTEM .................. 8236

Songnan Pang ; Xuemei Zheng ; Haoyu Li ; Yidan Liu ; Yong Feng

RESEARCH ON THE CONTROL STRATEGIES OF THE NOVEL FLYBACK THREE-LEVEL

INVERTERS ...ttt ekttt s h e b e e e h et e bt e 4a bt e R e e e st enh st e R e e e R et e b e e aa bt e b e e enn e e nneesnneenbeennneenn 8241
Wei Guo ; Lei Li ; Kunshan Gong ; Yue Guan

THE ELECTRONIC DIFFERENTIAL TERMINAL SLIDING MODE CONTROL BASED ON

GENETIC ALGORITHM .......ooiiiiiiiiiiiiii e bbb bbb bbb sb e r e sbe s 8247
Niaona Zhang ; Xiaofang Zhang ; Wenjing Niu



SPECIAL SESSION: -SS INTELLIGENT SENSING APPLICATIONS
FOR HUMAN ASSISTIVE SYSTEMS

ANALYSIS AND EVALUATION OF FALL PREVENTION ASSIST RELATED WITH THE

ANGLE OF TRUNK ..ottt s et e e e s bt e e e e bt e e e st e e e e beeeeestbeeesabeeeaateeeeassbeeesabaeesbaeaeesbeeesnbeeeanteeeans 8255
Hiromichi Kimura ; Ryusei Mori ; Toshiyuki Murakami

COMBINATION OF THE ICP AND THE PSO FOR 3D-SLAM .......ooooiiiiiiiiii ettt e et e e e e nnnne e 8261
Jiayi Wang ; Yasutaka Fujimoto

CONTACT POINT ESTIMATION IN TACTILE INTERFACE USING PARTICLE FILTER............c...cccovve. 8267

Ryuichiro Koike ; Sho Sakaino ; Toshiaki Tsuji

DEVELOPMENT OF WIDE ANGLE FOVEA TELESCOPE WITH WIDE-FIELD-OF-VIEW

IMMERSIVE EYEPIECE .........coooiiiiiiiiii ettt bbbt bbb b e s bt ek e nbe e e b s s 8273
Sota Shimizu ; Nobuyuki Hasebe

EXPERIMENTAL EVALUATION OF OPERABILITY IMPROVEMENT IN BILATERAL

CONTROL BY USING VISUAL INFORMATION ..ottt nne e e e ene 8279
Naoki Motoi ; Akihiro Yamaguchi

MONO-CAMERA BASED LOCALIZATION USING DIGITAL MAP ......ooooiiiiieeee e 8285
Keisuke Yoneda ; Ryo Yanase ; Mohammad Aldibaja ; Naoki Suganuma ; Kei Sato

TOWARDS ENERGY EFFICIENT SENSOR NODES FOR ONLINE ACTIVITY RECOGNITION .................. 8291

Florian Gritzmacher ; Johann-Peter Wolff ; Albert Hein ; Polichronis Lepidis ; Rainer Dorsch ; Thomas Kirste ;
Christian Haubelt

TRANSPORTING AND ROTATING CONTROL OF A JIB CRANE BY CONTROL MOMENT

L 74 2.0 PSPPSR 8297
Nariyuki Kodani ; Shigeto Ouchi ; Koichi Takahashi
VISUAL ATTENTION DISTRIBUTION MAP FOR ARTIFICIAL MISDIRECTION...........cccocoviiiniiiiieiienieene 8303

Hiroshi lgarashi ; Yoshihiro Ishihara

SPECIAL SESSION: - SS ADVANCES IN FAULT TOLERANCE AND
RESILIENCE IN POWER CONVERSION SYSTEMS

A HHT BASED FAULT DETECTION METHOD OF A MULTIPHASE GENERATOR — DIODE

RECTIFIER SET ...ttt b e b e b e e b e s b e e s b e e b b e e bbb e b b s 8311
Meiling Yue ; Mourad Ait-Ahmed ; Mohamed Fouad Benkhoris ; Gang Yao

A SALIENT-POLE PMSM POSITION AND SPEED ESTIMATION AT STANDSTILL AND LOW

SPEED BY A SIMPLIFIED HF INJECTION METHOD ...........ccoiiiiiiiii e 8317
S. Medjmadj ; D. Diallo ; C. Delpha ; G. Yao

POWER SMOOTHING CONTROL AND LOW-VOLTAGE RIDE-THROUGH ENHANCEMENT

OF A 5-PHASE PMSG-BASED MARINE TIDAL TURBINE USING A SUPERCAPACITOR

ENERGY STORAGE SYSTEM ...ttt sttt et ss et e e s bt e beesnr e e be s et e e nnneaneesreeennee e 8323
Huu-Tam Pham ; Jean-Matthieu Bourgeot ; Mohamed Benbouzid

RESEARCH ON BALANCE OF NEUTRAL-POINT POTENTIAL IN THREE LEVEL NEUTRAL

POINT CLAMPED INVERTER........coiiiiiiiiiii it b bbb e nb e ab e 8329
Xinying Wang ; Tangkai Huo ; Xiaohong Nian ; Xiaoyan Chu

SPECIAL SESSION: - SS CHALLENGES., DEVELOPMENTS AND CASE
STUDIES OF 10T IN INDUSTRIAL APPLICATIONS

A 4.6-5.6 GHZ CONSTANT KVCO LOW PHASE NOISE LC-VCO AND AN OPTIMIZED

AUTOMATIC FREQUENCY CALIBRATOR APPLIED IN PLL FREQUENCY SYNTHESIZER..................... 8337
Hongguang Zhang ; Pan Xue ; Zhiliang Hong

APACHE SPARK BASED DISTRIBUTED SELF-ORGANIZING MAP ALGORITHM FOR

SENSOR DATA AN ALY SIS ittt ettt e e ettt e s b et e e ah bt e e e ekt e e e s bee e e abbe e e e abbe e e sabeeeeambeeeeanbeeesnnneeennneas 8343
Madhura Jayaratne ; Damminda Alahakoon ; Daswin De Silva ; Xinghuo Yu

DISCRIMINATING STRAY RFID TAG READS ... oottt ettt e a e sbae e s sntaaeanes 8350
0. P.Gan ; A. B. N. Mohamad ; H. Sheng

IDM: AN INTER-DOMAIN MESSAGING PROTOCOL FOR TOT .......ccocoiiiiieiitiiienieecese et 8355

David Villa ; Oscar Acefia ; Felix J. Villanueva ; Maria J. Santofimia ; Soledad Escolar ; Xavier del Toro Garcia ;
Juan Carlos Lopez

IMPROVING NORTHBOUND INTERFACE COMMUNICATION IN SDWSN ... 8361
Sean W. Pritchard ; Reza Malekian ; Gerhard P. Hancke ; Adnan M. Abu-Mahfouz



PACKET ERROR RATE ANALYSIS IN IOT FOR INDUSTRIAL AIR CONDITIONING SYSTEM ............... 8367
Faan Hei Hung ; Chung Kit Wu ; Zijie Zou ; Yucheng Liu ; Kim Fung Tsang ; Mahmoud Alahmad ; Haili Gan ;
Hao Ran Chi

RAPID ANALYSIS ON RADIATED EMISSION OF PRINTED CIRCUIT BOARDS BY IMAGE

PROCESSING ..ottt ettt ettt te e st e e sbeeasteesate e s be e a8 ee e beeaa b e e b eeenteeasseaabeeebeeebeeanbeebeeenteenneeanbeesteennsaenns 8371
C.C.Lee; T.K.Tang ; M. Y. Ho

REQUIREMENTS FOR THE NEXT GENERATION AUTOMATION SOLUTION OF ROLLING

L7 1 B0 7 TSP P PRSP PPTUPPPPRPPPRRIN 8377
Constantin Wagner ; Christian von Trotha ; Ulrich Epple ; Alfred Metzul ; Kai Debus ; Vadim Treivous ; Matthias
Tarnow ; Christoph Helle

SPECIAL SESSION: - SS EMERGING SOLUTIONS FOR VEHICULAR
EMBEDDED SOFTWARE SYSTEMS

CLOCK SYNCHRONIZATION CONSIDERATIONS IN SECURITY INFORMED SAFETY

ASSURANCE OF AUTONOMOUS SYSTEMS OF SYSTEMS ..o e 8385
Elena Lisova ; Aida Causevic ; Elisabeth Uhlemann ; Mats Bjorkman

CONTRACT-BASED ASSURANCE FOR WIRELESS COOPERATIVE FUNCTIONS OF

VEHICULAR SYSTEMS ...ttt bbbttt b e e bt e b b e b b e e bt s b e e b s b e e bt sb et e b e e b bt 8391
Svetlana Girs ; Irfan Sljivo ; Omar Jaradat

CUSTOMIZED REAL-TIME DATA MANAGEMENT FOR AUTOMOTIVE SYSTEMS: A CASE

Simin Cai ; Barbara Gallina ; Dag Nystrom ; Cristina Seceleanu

ENABLING HIGH PERFORMANCE DEEP LEARNING NETWORKS ON EMBEDDED

SYSTEMS ittt et b ettt s bttt e st esh e e s bt e e b et ekt e oAbt ek e e Rt e e AR bt oA R e e R et bt e eR bt e R e Rt e e b e R b e et e et e e b nnns 8405
Qian Li ; Qingcheng Xiao ; Yun Liang

INCORPORATING IMPLEMENTATION OVERHEADS IN THE ANALYSIS FOR THE

FLEXIBLE SPIN-LOCK MODEL .........cooiiiiiiiiite ittt sttt sttt ssteabeesseeesteesnteesbesantaessseanteesseeenseesns 8411
S. M. N. Balasubramanian ; Sara Afshar ; Paolo Gai ; Moris Behnam ; Reinder J. Bril

MODELING AND TIMING ANALYSIS OF VEHICLE FUNCTIONS DISTRIBUTED OVER

SWITCHED ETHERNET ...ttt sttt e e s s bt e e e b b e e st e e e bbb e e e s b b e e e aabaeeaasbe e e e nnbeeesnbaeeaneeas 8419
Mohammad Ashjaei ; Saad Mubeen ; John Lundback ; Mattias Galnander ; Kurt-Lennart Lundbéck ; Thomas
Nolte

TOWARDS MODEL-BASED INTEGRATION OF COMPONENT-BASED AUTOMOTIVE

SOFTWARE SYSTEMS ... oottt sttt ettt e et esa b e e s be e e s teeshe e e abe e ettt e beeaabeebeserteesbeeanbeeanaeeteenneeanees 8425

Johannes Schlatow ; Mischa Mdstl ; Rolf Ernst ; Marcus Nolte ; Inga Jatzkowski ; Markus Maurer

SPECIAL SESSION: - SS INDUSTRIAL WIRELESS SENSOR
NETWORKS FOR HAZARDOUS AREAS

A BLUETOOTH LOW ENERGY BASED SYSTEM FOR PERSONNEL TRACKING............ccccceoviiiiiiiieecine, 8435
S G Ndzukula ; T D Ramotsoela ; B J Silva ; G P Hancke

A COMPARATIVE STUDY OF WPD AND EMD FOR SHAFT FAULT DIAGNOSIS ........ccoooiiiiieeeeeeeies 8441
Zhigiang Huo ; Yu Zhang ; Lei Shu

A MAGNETOSTRICTIVE GENERATOR FOR SENSORS NETWORK ..ottt 8447

Giovanni Cipriani ; Vincenzo Di Dio ; Vincenzo Franzitta ; Marco Trapanese
A NEW METHOD OF DEPLOYING NODES FOR AREA COVERAGE RATE MAXIMIZATION

IN DIRECTIONAL SENSOR NETWORK ......oooiiiiiiiiiiiii s 8452
Song Peng ; Yonghua Xiong ; Min Wu ; Jinhua She

A QUALITY-ENHANCING COVERAGE SCHEME FOR CAMERA SENSOR NETWORKS.............ccccvennne 8458
Jun Tao ; Tiangi Zhai ; Haotian Wu ; Yifan Xu ; Yonggiang Dong

A WSN HMI GLOVE FOR SAFETY CRITICAL APPLICATIONS IN HAZARDOUS AREAS ... 8464

Andrea Vecchiattini ; Michele Selvatici ; Luca Dariz ; Massimiliano Ruggeri
IMPACT OF SYNCHRONIZATION SCHEME ON DUTY CYCLING IN IEEE 802.15.4 CLUSTER

TREE NETWORIKS ...t bbb e b e b b e s bbb e bbb e b b s 8471
Nikumani Choudhury ; Rakesh Matam ; Mithun Mukherjee ; Lei Shu



LOCALIZATION AND TRACKING OF CONTINUOUS OBJECTS BOUNDARY AREA

LEVERAGING PLANARIZATION ALGORITHMS IN DUTY-CYCLED WIRELESS SENSOR

INETWORKS . ...ttt ettt ettt et e et e e e te e e teesateaateeeRee e teeaabe e teeasteeasteenbe e et eeesseeante e seeenseeaneeanteesrennneaenns 8476
Haodi Ping ; Zhangbing Zhou ; Taj Rahman ; Yucong Duan

SPECIAL SESSION: - SS HUMAN SUPPORT AND MONITORING
TECHNOLOGY ON HUMAN FACTORS

AN INITIATIVE SERVICE METHOD BASED ON INTENTION UNDERSTANDING FOR

DRINKING SERVICE ROBOYT .....ooiiiiiiiiiiii ittt sttt et e e sib e e e s bae e s e sbb e e s sab e e e aabaeeaasbbeesnnbaeestaeaeane 8485
Man Hao ; Weihua Cao ; Min Wu ; Zhentao Liu ; Jin-Hua She ; Luefeng Chen ; Ri Zhang

COLLISION AVOIDANCE SUPPORT FOR A POWER-ASSISTED OMNI-DIRECTIONAL

MOBILE ROBOT TO PRESENT OBSTACLE INFORMATION BY ADJUSTING MODEL

VISCOSITY COEFFICIENTS . ... .ottt ottt ettt te et e st e et e s e e sheeanbeesbe e e s teesseeanbeesbeeeteesnseabeesneeenseenns 8491
Yuki Ueno ; Yuto Oba ; Yoshiki Matsuo

ENHANCING THE FAMILIARITY FOR HUMANOID ROBOT PEPPER BY ADOPTING

CUSTOMIZABLE MOTION........oooiitiiieit ittt st teesteasteeas e e sseeasteesseeasteesseeanteeaseaesseesnseensesanseesneeansesssenessensns 8497
Wei Fen Hsieh ; Eri Sato-Shimokawara ; Toru Yamaguchi
IDENTIFICATION OF PEDESTRIAN ATTRIBUTES USING DEEP NETWORK...........cccooiiiiiiinececee e 8503

Laksono Kurnianggoro ; Kang-Hyun Jo
INTELLIGENT WEB-BASED EXPERIMENT MANAGEMENT SYSTEM USING MULTI-AGENT

CONC CEPT ... e bbbttt b e e bt e b e e b e b e oAb A b £ e H e R e oAb oAb e oA e e b e e a bt A b b e et e b e e b e e b e e s e e bt e hb e s b e et e bt b s 8508
Guosai Yang ; Yaping Dai ; Hanyi Zhao ; Kaoru Hirota ; Haiyan Lu

MEA RECORDING SYSTEM CIRCUIT IMPLEMENTATION ..ot 8515
Francisco Fambrini ; José Hiroki Saito ; Luis Mariano Del Val Cura

ROBOT NAVIGATION ACCORDING TO THE CHARACTERISTICS OF PEDESTRIAN FLOW .................. 8521

Nozomi Nishino ; Ryo Tsugita ; Daisuke Chugo ; Sho Yokota ; Satoshi Muramatsu ; Hiroshi Hashimoto

STUDY OF THE ADAPTATION OF A CONCAVO-CONVEX SHEET FOR A PEACH FRUIT

INSPECTION SYSTEM ...ttt ettt sttt ettt st ettt b e sa bt e ke e e st e e sa b e e bt e e b et e bt e sa b e et e e enbeenaneebeesbneenbeees 8527
Koji Makino ; Kazuyoshi Ishida ; Hiromi Watanabe ; Yutaka Suzuki ; Shinji Kotani ; Hidetsugu Terada

TWO-LAYER FUZZY KERNEL REGRESSION FOR HUMAN EMOTIONAL INTENTION

UNDERSTANDIING ...ttt ettt ettt sk et e e s 2t e e e e ek bt e e o kbt a2 e kb e e e e oa bt e e o ke e e e asbb e e e aabe e e aabseeeanbbeeeanbeeeanteaeannns 8533
Luefeng Chen ; Mengtian Zhou ; Min Wu ; Jinhua She ; Kaoru Hirota

SPECIAL SESSION: -SS ELECTRICAL DRIVE AND CONTROL FOR ELECTROMECHANICAL
SYSTEMS

A DESIGN APPROACH OF SWITCHED RELUCTANCE MOTOR CONSIDERING DIRECT

TORQUE CONTROL.......ocoiiitiiiittiie ettt b b et b e b e e b e e b e b e e s bt e b e e s e e b e e b s bt e e e ebe e b e nb e e e e bt ene s 8541
Jiayi Fan ; Jin-Woo Ahn

A METHOD FOR DETERMINING DIFFERENTIAL LIFE TEST SCHEME FOR SPACE

COMPONENTS . .ttt h et e et ettt e s a st e R e e e E et e bt e 1a R e e b e e e s et e ns bt e R e e e R et e b e e ns b e e n b e e e st e e nnneanneenbeennneenne 8546
Xiujuan Zhao ; Guicui Fu ; Yutai Su

A SIMPLE AND ACCURATE ALGORITHM FOR SPEED MEASUREMENT IN ELECTRIC

DRIVES USING INCREMENTAL ENCODER...........cccocoiiiiiiiiii e e 8551
Francesco Brugnano ; Carlo Concari ; Emir Imamovic ; Filippo Savi ; Andrea Toscani ; Roberto Zanichelli

A SEMI-FLOODED COOLING FOR A HIGH SPEED MACHINE: CONCEPT, DESIGN AND

PRACTICE OF AN OIL SLEEVE ...ttt e sttt e e et e e e st e e e sbb e e e asbb e e s snbeeeanbaeaeanes 8557
Z.Xu ; A. LaRocca ; P. Arumugam ; S. J. Pickering ; C. Gerada ; S. Bozhko ; D. Gerada ; H. Zhang
AN INTEGRATED MICROFLUIDIC SYSTEM FOR ZEBRAFISH LARVA ORGANS INJECTION................. 8563

Gefei Zhang ; Songlin Zhuang ; Xinxin Shang ; Jianbin Qiu ; Huijun Gao ; Xiaoming Chen ; Yukun Ren ;
Hongyuan Jiang ; Li Li

BROKEN ROTOR BARS DETECTION IN INDUCTION MOTORS USING CUBATURE

KALMAN FILTER ...ttt ettt ettt e e sttt e e e a b et e o ket e e e bt et e e oa bt e e o bee e e esbb e e e aabe e e aabeeaeanbbeesanbeeesnteeeanns 8567
Elham Kowsari ; Jafar Zarei ; Roozbeh Razavi-Far ; Mehrdad Saif

FUEL CONSUMPTION MINIMIZATION OF VARIABLE-SPEED WOUND ROTOR DIESEL

GENERATORS ...ttt sttt ettt e a bt skt e e a1t e e e e e h bt e e oA Eb e e e bbb e e e aR b e e e aaEb e e e e bbb e e e ea ke e e e bbeeeasbbeeennbeaeanteaeannes 8572
Matt Greig ; Jiacheng Wang



Hoo DRIVE TRAIN CONTROL FOR HARDWARE-IN-THE-LOOP SIMULATION WITH A
SCALED DYNAMOMETER TEST BENCH ..........oooiiiiii ettt ettt ettt e e ate e e et e e e ete e e s eaaeaeanaeeas 8578
Mohsen Neshati ; Gabriele Curioni ; Hamid Reza Karimi ; Jan Wenske

MAGNETIC FIELD CALCULATION AND ANALYSIS OF HYBRID DRIVE TYPE PM 3-DOF

Zheng Li ; Wei He ; Lingqi Liu ; Ruihua Han ; Peng Guo

MODELING AND WAKE CHARACTERISTICS ANALYSIS OF A NEW VERTICAL AXIS WIND

GENERATION SYSTEM.......oooiiiiiiiiiiiii ettt bbbt ke b e s bbb e e s b e e et b e e b s bt e b e ke e bt sbe e e e abeene s 8590
Zheng Li ; Xiaoxue Yu ; Ruihua Han

NOVEL SVPWM TECHNIQUE IN PHASE-FAULT OF THE SIX-PHASE INDUCTION

17 0. X3 5 1 1A\ PO P PP PR PP PPRPRIN: 8596
Luyan Liu ; Song Wang ; Lei Cao ; Yonggui Kao ; Hamid Reza Karimi ; Chao Chen

OPTIMAL SELECTION OF PI PARAMETERS OF FOC FOR PMSM USING STRUCTURED Hoo-

SYNTHESIS ... e bbb e b e e s b o b e b e e R e e h b e A b b e b e e b b e b e e bbb e e b e bbb bbb e b e nbe e 8602
Runze Cai ; Ruixiang Zheng ; Ming Liu ; Mian Li

SVPWM TECHNIQUES BASED ON TWELVE SPACE-VECTORS AND ITS IMPROVEMENT

FOR SIX-PHASE ASYNCHRONOUS MACHINE ..ot 8608
Luyan Liu ; Song Wang ; Yusai Zheng ; Yonggui Kao ; Hamid Reza Karimi ; Chao Chen

SPECIAL SESSION: - SS WORKSHOP ON SERVICE-ORIENTED
CYBER-PHYSICAL SYSTEMS IN CONVERGING NETWORKED ENVIRONMENTS

A SURVEY ON INFORMATION MODELING AND ONTOLOGIES IN BUILDING

D N 0107 0. N0 0 2 TP PR TR PPRPR 8615
Bjorn Butzin ; Frank Golatowski ; Dirk Timmermann

AUTONOMIC MANAGEMENT OF CONTEXT DATA BASED ON APPLICATION

REQUIREMENTS ... itttk sa e e bt ek et e bt e ea st e R e e e s bt e sh b e e R e e e b et e bt e sa b e e b e e e nbeennneanreenreennneenn 8622
Jhonny Mertz ; Vanius Zapalowski ; Philippe Lalanda ; Ingrid Nunes

CONNECTING WEB-BASED 10T DEVICES TO A CLOUD-BASED MANUFACTURING

PLATEFORM ...ttt h e h et E e o h e e 1 e b e e R e e e s et e 1 e b e e R e e b e e e R e s e b e e b e s e e e nne e s nn e e sr e e nnne e e 8628
Borja Ramis Ferrer ; Wael M. Mohammed ; Enbo Chen ; Jose L. Martinez Lastra
HUMAN-CENTERED APPLICATION USING CYBER-PHYSICAL PRODUCTION SYSTEM .........cc.ccceevene 8634

Jodo Reis ; Rui Pinto ; Gil Gongalves
MEASURING LATENCIES OF IEEE 11073 COMPLIANT SERVICE-ORIENTED MEDICAL
DEVICE STACIKS . ...ttt ettt e st e st e et e e s s te e te e et eeesteeaabe e teeaseeeasseeabeeaseeesseesnte e teeenseeanseanteesreenrsaenns 8640

Martin Kasparick ; Benjamin Beichler ; Bjorn Konieczek ; Andreas Besting ; Michael Rethfeldt ; Frank
Golatowski ; Dirk Timmermann

MONITORING AS A SERVICE FOR NETWORKED MEDICAL CYBER-PHYSICAL SYSTEMS ................. 8648
Franziska Kiihn ; Daniel Thoma ; Dennis Labitzke ; Stefan Fischer

PROCESSING MOBILITY TRACES FOR ACTIVITY RECOGNITION IN SMART CITIES...........ccoceviiienns 8654
Arsalan Shah ; Petr Belyaev ; Borja Ramis Ferrer ; Wael M. Mohammed ; Jose L. Martinez Lastra

THE ENERGAWARE MIDDLEWARE PLATFORM .........coiiiiiiiie sttt ee et snve et sna e e snneesnaennna e 8662

Paulo Barbosa ; Anténio Barros ; Luis Miguel Pinho

STUDENTS AND YOUNG PROFESSIONALS FORUM - SY STUDENT
AND YOUNG PROFESSIONALS FORUM

3D PRINTED VIBROTACTILE ACTUATOR WITH PERMANENT MAGNET AND

ADDITIONAL INDUCGTANCE ...ttt ettt s st e b e e s b et e b e e sa b e e be e e nteennneareesreeenneenns 8671
Maxim Vorobyov ; llya Galkin

AN IMPROVED MULTI-OBJECTIVE FUZZY DECISION BASED PREDICTIVE TORQUE

CONTROL OF INDUCTION MOTOR DRIVE .....oooiiiiiiiiiiii et 8675
M. Mamdouh ; A. Salem ; M. A. Abido

EVALUATION OF CONTROL OF INTERFACE CONVERTERS FOR ENERGY TRANSFER

BETWEEN SMALL SOURCES, STORAGES AND LOW-VOLTAGE DC GRID: SIMULATION

Alexander Bubovich

SECOND-ORDER SLIDING MODE CONTROL OF POWER CONVERTERS USING

DIFFERENT DISTURBANCE OBSERVERS FOR DC-LINK VOLTAGE REGULATION ..........cccocniniiniinne 8685
Wensheng Luo ; Sergio Vazquez ; Jianxing Liu ; Ligang Wu ; Leopoldo G. Franquelo



TOPOLOGY AND CONTROL ANALYSIS OF SINGLE-DC-SOURCE FIVE-LEVEL PACKED U-

CELL INVERTER (PUCS)..... .ottt ettt ettt et sttt e e et e e e aab et e s b e e e e aabb e e e aabe e e aabbeeeasbneeeanbbeeanbneaaanes 8691
Hani Vahedi ; Mohammad Sharifzadeh ; Kamal Al-Haddad

VIRTUAL VARIABLE SAMPLING DISCRETE FOURIER TRANSFORM BASED SELECTIVE

HARMONIC REPETITIVE CONTROL OF DC/AC CONVERTERS ..........cooiiiiiii et 8697
Zhichao Liu ; Bin Zhang ; Keliang Zhou

NEW CONTRIBUTIONS

A CONVERTER BASED ON VIRTUAL SYNCHRONOUS GENERATOR TECHNOLOGY IN

MICROGRID ...t E bbb b e b e b e e b e e s s b e e e e b e e b s b e e e b e enb e b b s 8705
Zhang Chenyu ; Han Huachun ; Huang Di ; Yuan Xiaodong ; Zheng Jianyong ; Miao Hui

A FULL-DQ BASED ADAPTIVE VIRTUAL IMPEDANCE COMPENSATION IN VIRTUAL

POWER FRAME FOR DROOP-CONTROLLED PARALLEL INVERTERS UNDER

UNBALANCED CONDITIONS ...ttt m et ss e n e e s e e e nme e nn e e s e e e n e e nmneaneenreeennee e 8710
Yuan Cao ; Zhen Li ; Zelun Lu ; Zhen Chen ; Xiangdong Liu

A MULTI-OBJECTIVE PARTICLE SWARM ALGORITHM BASED ON THE ACTIVE

LEARNING APPROACH .......oooiiiiiiiitii bbb bbb bbb sb e ar e sbe s 8716
Zhiming Lv ; Jun Zhao ; Wei Wang

A NONLINEAR OPTIMAL CONTROL METHOD FOR BIOREACTORS AND BIOFUELS

L4 2002 0 1 0 G I 0 PSP RURUPRPR: 8721
Gerasimos Rigatos ; Pierluigi Siano ; Sul Ademi ; Patrice Wira
A NOVEL PORTABLE SPHYGMUS MONITORING SYSTEM ......coooiiiiiie et e et seesee e snne e saa e e e 8727

Menglong Hu ; Juan Wang ; Li Li ; Lina Liu

A NOVEL ZCC-MPC STRATEGY WITH THE INPUT VOLTAGE OBSERVATION FOR THE

INDUCTION MOTOR DRIVE SYSTEM FED BY AN INDIRECT MATRIX CONVERTER..............cccccovnnnnne 8732
Yang Mei ; Lisha Chen ; Shanshan Wang

A SYMBOLIC ANALYSIS METHOD FOR FRACTIONAL-ORDER BOOST CONVERTER IN

DISCONTINUOUS CONDUCTION MODE .......c.ooiiiiiiiiiiiiiiei bbbt nn e neane s 8738
Yanfeng Chen ; Xi Chen ; Jie Hu ; Bo Zhang ; Dongyuan Qiu

A TECHNIQUE OF TORQUE RIPPLE COMPENSATION FOR INTERIOR PERMANENT

MAGNET MACHINES BY USING AN ASYMMETRICAL V-TYPE ROTOR CONFIGURATION.................. 8744
Wu Ren

AN ADAPTIVE NEUROFUZZY H-INFINITY CONTROL METHOD FOR BIOREACTORS AND

BIOFUELS PRODUGCGTION ..ottt ittt s ittt e e s bt e e e a4 e e e s bse e e a1ts e e e sab e e e s bbeeaasbbe e e sabeeeanbbeeeasbaeeessbaeeantaeaaanes 8750

Gerasimos Rigatos ; Pierluigi Siano ; Sul Ademi ; Patrice Wira

AN APPLICATION OF A FINITE ELEMENT CONTROLLER MAP FOR SPEED CONTROL

FOR SATURATED INDUCTION MOTORS .. ... .ottt bbbt sn e ane s 8756
F. Lftisi ; G. H. George ; M. A. Rahman

ATTACK VULNERABILITY OF INTERDEPENDENT LOCAL-WORLD NETWORKS: THE

EFFECT OF DEGREE HETEROGENEITY ......oooiiiiiiiiiii st nnne e 8763
Yafang Wu ; Shiwen Sun ; Li Wang ; Chengyi Xia

CLOUD COMPUTING TASK SCHEDULING BASED ON IMPROVED PARTICLE SWARM

OPTIMIZATION ALGORITHM ..ottt bbb bbb 8768
Yuping Zhang ; Rui Yang

CONTROL OF A DOUBLY-FED INDUCTION GENERATOR FOR WIND ENERGY

CONVERSION SYSTEM ... ..ottt re et re e s e e s e et e sm e e R e e e m et e nm e e an s e e seeanreesmneaaneeanneenneene 8773
Said Boubzizi ; Ahmed El Hajjaji ; Hafedh Abid ; Mohamed Chaabane

DESIGN AND ANALYSIS OF A DC/AC MICROGRID WITH CENTRALIZED BATTERY

ENERGY STORAGE SYSTEM ...ttt sttt ettt ss e st e e st e b e e sar e e be e esteennneaneesreeenneenn 8779
Tamiru Debela ; Avik Bhattacharya

ENERGY EFFICIENT DECISION MAKING IN DATA CENTERS WITH MULTIPLE COOLING

IMETHODS .. ..o h et E e bt e bt e b b e oAbt e b £ e e e R e oAbt A b e oAb e b e ea e e bt e e e b e e bRt e s bR R e b e neane s 8785
Arash Mousavi ; Yulia Berezovskaya ; Valeriy Vyatkin ; Xiaojing Zhang

FAST GENERALIZED REDUCED GRADIENT ALGORITHM BASED DATA

RECONCILIATION MODEL ......oooiiiiiii ettt ss e e n e s e e nme e s e e n e s et e nmneaneennneenree e 8791
Xiaohan Song ; Jun Zhao ; Wei Wang

INTEGRAL SLIDING MODE CURRENT CONTROL FOR THREE PHASE VOLTAGE SOURCE

RECTIFIER UNDER UNBALANCED INPUT VOLTAGE CONDITIONS.......coooi ittt 8796
Weipeng Yang ; Hang Zhang ; Jianhua Wang ; Aimin Zhang ; Zaifu Wang



OPTIMAL TRIPLE-PHASE-SHIFT CONTROLLER DESIGN OF ISOLATED BIDIRECTIONAL

DC-DC CONVERTER BASED ON ANT COLONY ALGORITHM AND BP NEURAL NETWORK..........

Hao Zhang ; Xianggian Tong ; Jun Yin
POSITION CONTROL STUDY OF A BEARINGLESS MULTI-SECTOR PERMANENT MAGNET

G. Valente ; A. Formentini ; L. Papini ; P. Zanchetta ; C. Gerada
PROMOTION OF COOPERATION BY COVETING THE SUCCESSFUL NEIGHBOR IN THE

SPATIAL PUBLIC GOODS GAMES ..........oiiiii e

Yingchao Zhang ; Hongyun Ning ; Juan Wang ; Chengyi Xia
SLIDING MODE CONTROL BASED ON SIX-PHASE PMSM SPEED CONTROL SYSTEM
Zhang Haoyu ; Yao Gang ; Zhou Lidan ; Mei Boshan ; Li Dongdong

WEARABLE SENSING FOR ACTIVITY RECOGNITION
0. P. Gan
Author Index





