2017 7th International Conference
on Power Electronics Systems and
Applications — Smart Mobility,

Power Transfer & Security
(PESA 2017)

Hong Kong
12-14 December 2017

I E E E IEEE Catalog Number: CFP17591-POD
° ISBN: 978-1-5386-1388-7



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: CFP17591-POD
ISBN (Print-On-Demand): 978-1-5386-1388-7
ISBN (Online): 978-1-5386-1387-0

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

ARCING AND HIGH FREQUENCY CONDUCTOR ISSUES FOR HSR TRACTION SYSTEM

AND ITS ASSOCIATED EMI IMPLICATION .......oooiiiiiiiiiiiiiiti et an st n st an e sne s 1
C.D. Xu; K.W.E. Cheng; Y. Zou
SOLAR ELECTRIC REFRIGERATOR TRUCK DEVELOPMENT PROGRAM .........cccccoiiiiiiiieeeee e 5

Shung Hung Mak ; Jie Mei ; Xin Cheng ; K. W. Eric Cheng
FLOATING SOLAR CELL POWER GENERATION, POWER FLOW DESIGN AND ITS

CONNECTION AND DISTRIBUTION ..ottt ettt r et e et e s e et e e sn e e nne e s aneesbeeeneennneennes 9
Sai Fai Hui ; H. F. Ho ; W. W. Chan ; K. W. Chan ; W. C. Lo ; K. W. E. Cheng

MODELING OF BASIC DC-DC CONVERTERS ...t 13
Zilin Li ; K. W. E. Cheng ; Jiefeng Hu

DESIGN CONSIDERATIONS OF 10KW WIRELESS CHARGER FOREV ..o 21

Z.H. Shi; H. K. Zhi ; L. Chong
DESIGN OF FLAT MAGNETIC CORE FOR INDUCTIVELY COUPLED COILS IN HIGH

EFFICIENCY WIRELESS POWER TRANSFER APPLICATION ........cooiiiiiieiie e 25
M. X. Chen ; K. W. E. Cheng

STUDY OF NEGATIVE IMPEDANCE AND ITS APPLICATIONS TO POWER ELECTRONICS...............ccoovee. 32
Xu Danting ; Kiratipongvoot Sitthisak ; Lee Chi-Kwan

EUROPEAN TRANSPORT SECTOR INTERVENTIONS FOR SMART CITY ......ccoooiiiiiiiiiicieeeceee e 37
Anna S. F. Chang ; Roy S. Kalawsky

ANALYSIS OF POWER FLOW IN WIND FARM WITH MATPOWER .........ccccooiiiiiiiiee s 43
Y. C. Chen ; P.Dong ; Z. D. Wu

INFLUENCE ON VOLTAGE STABILITY OF WIND POWER CONNECTED TO THE GRID .............ccccccvenens 49

Z.D.Wu; P.Dong; Y. C.Chen

STUDY ON ELECTROMAGNETIC CHARACTERISTICS OF MOVING MAGNET LINEAR

COMPRESSOR ..ottt b ettt b e sa bt e ke e e st e e s b s e oAbt e be e e skt e ah bt ekt e e b bt e nbe e aab e e e be e e nbeenbbeanbeenbneenbee e 54
S.L.Han;J.F.Pan;J. R.Xiao; Q. L. Liu

NEW MAGNETIC COMPOSITE BASED ON NI-ZN FOR MAGNETIC SCREENINGS AND

POWER CONVERSION WITH ITS RECYCLABLE AND FORMULABLE FEATURES ..........cccooooviiiiiiniienes 58
W. B. Qi ; K. W. E. Cheng

RESEARCH ON THE EVALUATION SYSTEM OF DISTRIBUTION NETWORK

DEVELOPMENT AND MANAGEMENT ... oottt st e s stbe e sba e e s ssba e s s nbbe e s ssteaesasbeeesbaeesnsseaeaas 63
J.Zhao ; S.B.Wu; Y.H.Wang ; Z. G. Gu

RESEARCH ON THE URGENCY EVALUATION OF MEDIUM VOLTAGE PROJECT OF

DISTRIBUTION NETWORK TAKING ACCOUNT OF THE CORRECTION COEFFICIENT .........ccccooceviinnnens 69
J. Zhao ; B. Yang ; K. Cui ; Z. G. Gu

HUMAN IMPEDANCE CHARACTERISTIC INVESTIGATION BY LOW VOLTAGE SQUARE

WAVE EXCITATION ...ttt ettt ettt ettt ettt e s bee e o sttt e e a2 bt e e a2 be e e e a0 b e e e e ohbe e e aabe e e ek b e e e e kbe e e aabeeeaanbneesanbeeesnbeeeannneas 74
C.D. Xu ; K. W. E. Cheng ; D. H. Wang ; X. L. Wang

A SIMPLE AND USEFUL THREE-PORT CONVERTER FOR INTEGRATING RENEWABLE

ENERGY SOURCES IN STAND-ALONE SYSTEMS ... ..ottt sttt e staa e sbeessnsbaesansaee s 80
Manxin Chen ; Hong-Zhou Tan ; James H. F. Ho ; Eric K. W. Cheng

EXPERIMENTAL STUDY ON THE ELECTRICAL CHARACTERISTIC OF A GAN HYBRID

DRAIN-EMBEDDED GATE INJECTION TRANSISTOR (HD-GIT) ......ccooiiiiiiiiiiiienie et 86
Y. C. Fong ; K. W. E. Cheng

VOLTAGE CONTROL STRATEGY OF DC MICROGRID WITH DIRECT DRIVE WAVE

ENERGY GENERATOR ... ..ottt ettt ettt e ettt e e ek b et e ea ket e 4kt e e e e bt et e eabe e e e bbe e e e aabeeesabeeeasaeaeas 92
W. F.Rao ; B. Zhang ; J. F. Pan ; X. Y. Wu ; J. P. Yuan ; L. Qiu

LOSS ANALYSIS OF HYBRID BATTERY-SUPERCAPACITOR ENERGY STORAGE SYSTEM

X. D. Xue ; S. Raghu Raman ; Y. C. Fong ; K. W. E. Cheng

SUPERCONDUCTING MACHINES — THE ENABLING TECHNOLOGY FOR FUTURE

ELECTRIC PROPULSION IN AIRCRAFT .....ooiiiiiiiiiiei et abe e ane e nne e 105
Patrick Chi-Kwong Luk

FUZZY PID CONTROL OF THE PLANAR SWITCHED RELUCTANCE MOTOR FOR

PRECISION POSITIONING ...ttt sttt s st me e e e s s e s e e m e e e n e e nme e e e e e re e e nneennreenneennne s 112
X.D.Fu;G.Z. Cao;S.D. Huang ; C. Wu



HIGH-PRECISION POSITION CONTROL OF THE PLANAR SWITCHED RELUCTANCE

MOTOR USING A STABLE ADAPTIVE CONTROLLER ..o 116
G.Z.Cao;J.C.Guo; S. D. Huang

SENSORLESS INITIAL MOVER POSITION DETECTION OF THE PLANAR SWITCHED

RELUCTANCE MOTOR USING CURRENT INJECTION METHOD ..........ccccociiiiiiiiiiii s 123
G.Z.Cao; N. Chen ; S. D. Huang

DESIGN AND APPLICATION OF INTELLIGENT CONTROL SYSTEM FOR GREENHOUSE

ENVIRONMENT ...ttt e e e h e s e e e R e oo R e e oa b e e R e s e et e sh b e e n e e b e e e n e e san e sne e e s 128
L. Li; K. W.E.Cheng; J. F. Pan

A DOUBLE-INPUT DC-DC CONVERTER FOR WIDE-INPUT-VOLTAGE-RANGE

APPLICATION ..ottt h e skttt e s b bt e R e e R e oAbt e 1R st e b e e e Rt e e bt eea R e e b e e e s bt e nh e e e b e e b e e e b e e nnreanneenree s 133
R.J.Hu;J.Zeng; J. F. Liu

A BRIDGELESS ELECTROLYTIC CAPACITOR-FREE LED DRIVER BASED ON SERIES-

RESONANT CONVERTER WITH CONSTANT FREQUENCY CONTROL...........cccccoiiiiiiiiiiiiice 138
H. L. Tian ; J. F. Liu; J. Zeng

A LANE DETECTION METHOD COMBINED FUZZY CONTROL WITH RANSAC

DN T €0 ] 2 0 = 1\ TP PP PR OT 143
Y. Xu; X. Shan ; B. Y. Chen; C. Chi; Z. F. Lu; Y. Q. Wang

MODEL PREDICTIVE CONTROL FOR LANE KEEPING SYSTEM IN AUTONOMOUS

V4 01 5 1 (O 50 PPN 149
Y. Xu ; B.Y.Chen ; X. Shan ; W.H. Jia; Z. F. Lu ; G. Xu

VEHICLE PATH FOLLOWING BASED ON ADAPTIVE DOUBLE-LAYER DRIVER MODEL........................ 154
Y. Xu ; C. Chi ; G. Xu ; B. Wei ; J. Shen

A RFID IMAGE-DETECTION SYSTEM FOR INVISIBLE OBJECTS..........cooiiii et 162
Chi-Fang Huang ; Ming-Fu Kuo

A NOVEL CONVERTER OF SINGLE PHASE SWITCHED RELUCTANCE GENERATOR ................cooccvvvee.. 166

L. L. Ling; L. Dong; Q. Jiang ; X. Z. Liao

ELMAN NEURAL NETWORK MODEL FOR SHORT TERM LOAD FORECASTING BASED ON

IMPROVED DEMAND RESPONSE FACTOR..........oooiiiiiiii ittt sttt st nne e 172
Z.J. Liu; N. Xiao ; X. Wang ; H. Xu

HYBRID TRANS-IMPEDANCE NETWORK HIGH GAIN STEP-UP DC-DC CONVERTER WITH

LOW SWITCH STRESS ... .ottt sttt st et e e s bee e bt e sab e e be e e see e s bt e aab e et eeesteesseeanbeeabeeenbeennbeanbeenreees 175
Vishal Verma ; Aditya Narula

PERFORMANCE ENHANCEMENT OF MULTI-RESONANT HIGH-Q CONVERTERS USING A

VARIABLE RESONATOR ELEMENT ..ottt ittt sttt e ta e s sabb e e s bbea e anbb e e s snbaeesbaeaeanaeeas 180
Daniel Thenathayalan Isaac ; Joung-Hu Park

TRANSFORMER-LESS AC-AC SYSTEM USING DUAL INDUCTOR BUCK CONVERTER AND

MULTI-LEVEL INVERTER ...ttt e e bt e s e e e e e bne e e e 186
Young-Tae Jeon ; Ashraf Ahmed ; Joung-Hu Park

A NOVEL ADAPTIVE SLIDING MODE OBSERVER FOR SOC ESTIMATION OF LITHIUM

BATTERIES IN ELECTRIC VEHICLES .........oooiiii ettt ettt e st e e e et e e s s ate e e e tr e e e sabae e s ebaeaesnneeas 190
Y. G. Huangfu ; J. N. Xu ; S. R. Zhuo ; M. C. Xie ; Y. T. Liu
A REVIEW OF DC/DC CONVERTER BASED ON MMUC ..ot ittte e e e e s satae e e e e s snnanse e e e e s nnnnnneee s 196

B.Y.Liang;Y.S. Li

A ROBUST DESIGN OPTIMIZATION METHOD FOR MANUFACTURING SMC-PMSMS AND

DRIVE SYSTEMS OF SIX SIGMA QUALITY ....oooiiiiiiiiiii ittt ta e et a e s sb e e e tbaaeanaaeas 202
J.G. Zhu; G. Lei; Y.G.Guo; T.S. Wang ; B. Ma

ELECTRIC SUPERBIKE RACING — THE DESIGN AND CONSTRUCTION OF A

CHAMPIONSHIP WINNING ELECTRIC SUPERBIKE ...........coooiiiiiiii ettt 209
P. Wheeler ; J. Blissett ; M. G. Fabra

DETECTION AND MONITORING SYSTEM OF THE PANTOGRAPH-CATENARY IN HIGH-

SPEED RAILWAY (0C) .....ooiiiiiitiiiiie ettt sttt ettt ekt e s st e b e e s bt e b e e bt e ke e e sb e e nh e e eane e e b e e e bt e nnn e e beesrneennee e 214
S.B.Gao;Z. G.Liu;L.Yu

SYSTEMATIC GENERATION OF SMART GRID-PURPOSED CONVERTERS SUPPLIED BY

ENVIRONMENTAL-FRIENDLY SOURCES OF ENERGY .......ooiiiiiiiiiiiiici et 221
Adrian loinovici

CHARGING SUPPORT IN BATTERY ELECTRIC VEHICLE (BEV) DEVELOPMENT ........cccoocvvviiiiiiininnnn, 229
I P Shu Chuen ; K. W. E. Cheng

ELECTRIC VEHICLE PERFORMANCE AND DESIGN INDEX.........oooiiiiiiiiiii et 233
Wang Xiaolin ; K. W. E. Cheng ; X. D. Xue

ZERO EMISSION SOLAR-POWERED BOAT DEVELOPMENT ........coooiiiiiiiiiiiiie et 237

C. P. Leung ; K. W. E. Cheng



COMPARISON STUDY OF RARE-EARTH-FREE MOTORS WITH PERMANENT MAGNET

MOTORS IN EV APPLICATIONS ...ttt ettt sttt ettt e oo a e e s bt e e e e b bt e e e eab e e e sabe e e e asbeeeeanbeeesnbneeeannees 243
Jingwei Zhu ; Ka Wai Eric Cheng ; Xiangdang Xue

ELECTROMAGNETIC PERFORMANCE ANALYSIS OF PMSM WITH ECCENTRIC

CONSEQUENT POLE ROTOR .......oooiiiiiiiiiieitit ittt sttt sttt e sab e e be e e st e e nab e e nbe e s beeebeesabeenbeeanee s 248
F.Li; K.Wang; J. Li;H.Y.Sun; Patrick Chi-Kwong Luk

A SWITCHED-CAPACITOR STEP-UP INVERTER FOR BIDIRECTIONAL WIRELESS

CHARGING APPLICATIONS IN ELECTRIC MICROCAR .......c.cooiiiiiiiiieiie et 255
Y. C. Fong ; K. W. E. Cheng

CONTROL METHOD OF UAV BASED ON RRT* FOR TARGET TRACKING IN CLUTTERED

ENVIRONMENT ...ttt sttt e e s hb e e sba e e e e b bt e e et b e e e aabe e a2 0e e e e e kb e e e aaEe e e e bbb e e e b b e e e sabee e e asbeeeebbeeesnbeeeannneas 261
X.Q.Li;L.Qiu;S. Aziz; J.F.Pan; J. P. Yuan ; B. Zhang

POWER DISTRIBUTION CONTROL STRATEGY FOR CASCADED MULTI-LEVEL DUAL-

SOURCE TRACTION INVERTER DRIVES TO ENHANCE EFFICIENCY AND DYNAMIC

RESPONSE ...ttt ettt ettt et e st e e st e e a bt e be e esteeoh e e aaEe e e b et e bt e sR b e e ab e e e Rt e e Eeeea b e e R e e e st e e nh e e anEe e Ee e et e e nnreenteenree s 265
Maciej Bendyk ; Patrick Chi-Kwong Luk

SENSORLESS INITIAL MOVER POSITION DETECTION OF THE PLANAR SWITCHED

RELUCTANCE MOTOR USING BOOTSTRAP CIRCUIT ...ttt 273
X.S.Yang; G.Z.Cao;S.D.Huang ; C. Wu ; H. J. Hu

POSITION TRACKING CONTROL OF TWO PERMANENT MAGNET LINEAR

SYNCHRONOUS MOTORS. ..ottt ettt ettt e sa b e e bt e e b bt e sb e e aa bt e ke e e s bt e sheeaabeesbee e bt e sabeenbeesnbeenbee e 278
J.R. Xiao ; J. F. Pan

ANALYSIS OF ELECTROMAGNETIC INTERFERENCE IN DC/DC CONVERTER SYSTEM OF

ELECTRIC VEHICLE BASED ON SABER ........ccoiiiiiiiiit ittt st st e b snae e teesnseenneesraeennee s 282
Y. D. Bao ; Kowk-Ho Lam; Y. S. Li; Y. Q. Long

HIERARCHICAL COLLABORATIVE CONTROL STRATEGY OF LINEAR SWITCHED

RELUCTANCE MACHINES BASED LIFTING PLATFORM ........coooiiiiiiiiiiiii ittt 287
Q. L.Liu;J.F.Pan;R. Huang

COST-EFFECTIVE SOLUTION OF EV MOTOR DRIVER BASED ON ASYMMETRIC

CASCADED MULTILEVEL INVERTERS .......oooiiiiiiiiit ettt sttt et nbeessaeennee s 291
Wei Peng ; Yuanmao Ye ; Bijia Jiang

AN INVESTIGATION OF COILS USED IN DYNAMIC WIRELESS CHARGING FOR ELECTRIC

74 01 2 1 0 1 0 OO PR PP PPPUPRNt 297
K. W. K. Chen ; K. W. E. Cheng

INVESTIGATION ON ADVANCED CONTROL OF A LINEAR SWITCHED RELUCTANCE

Y. Zou ; K. W. E. Cheng ; N. C. Cheung
CONCEPTUAL DESIGN AND SIMULATION FOR A DOUBLE-ROTOR SWITCHED

RELUCTANCE MOTOR USING PARALLEL SERIES WINDINGS .......ccocoiiiiiiiiiii s 310
S.Y.Li; K.W.E.Cheng ;Y. Zou
FUTURE CONFIGURABLE TRANSPORT FOR THE AGEING POPULATION .......c.cccooiiiiiiiiiineceseeie s 318

Anna S. F. Chang ; Roy S. Kalawsky

DEVELOPMENT OF A LIGHT ELECTRIC CAR WITH BODY INTEGRATED SUPER

CAPACITORS ...ttt ettt e e s tb et e sttt e ek bt e e et b e e e aa ket a2 bbb e e e b b e e e aaEe e e o b be e e e bbb e e e abbe e e st b e e e bbe e e nnbaeeantneas 323
S. Raghu Raman ; Y. C. Fong ; Yulong Fan ; X. D. Xue ; K. W. E. Cheng

A NOVEL HYBRID-EXCITED FLUX-MODULATED MEMORY MACHINE FOR ELECTRICAL

CONTINUOUSLY VARIABLE TRANSMISSION SYSTEM ......oooiiiiiiiiiiiiiiee sttt 330
Y. Mao ; S. X. Niu

QUALITY CONTROL OF LOW-COST ELECTRIC MACHINES FOR ELECTRIC VEHICLES BY

DOE ASSISTED SIX SIGMA DMADY METHOD ........ooooiiiiiiii ettt an e 335
D.M.Wu; C.K.P.Luk;W.Z. Fei

SUGENO — PI1 FUZZY CONTROLLER FOR BATTERY BIDIRECTIONAL CHARGING IN THE

ELECTRIC VEHICLE TO SUPPORT VOLTAGE STABILITY IN V2G DISTRIBUTION GRIDS............cc........ 343
S. S. Al. Kubragyi ; P. C. K. Luk ; J. T. Economou

AN ULTRA-HIGH-VOLTAGE GAIN DC-DC CONVERTER FOR ROOF-MOUNTED SOLAR

CELLS ELECTRIC VEHICLE .......cooiiiiiiiiiiteiis ettt ettt et ste et e anbe e st e e steenseeanbeesbaeeteesnbeannenaneees 351
Z.H.Yu;J.Zeng; J. F. Liu

Author Index





