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Density COMPUFISON ..ccuuiieeuieiieeierteeeerenniereesiesesssesesssesssnssessnsssssnsssessssssssnsesssnsssssnsssssnsssssnnsesssnsasesnne 1121
Montie A. Vitorino, Ruxi Wang, Mauricio B.R. Correa, Dushan Boroyevich
Federal University of Campina Grande, Brazil; Virginia Polytechnic Inst. and St. University, United States

Single-Phase to Three-Phase DC-Link Converters with Reduced Controlled Switch Count ............. 1128
Cursino B. Jacobina, Nustenil Segundo, Euzeli C. dos Santos Jr., Nady Rocha
DEE - UFCG, Brazil; DEE - UFPB, Brazil

Poster Session 3: Multilevel Converters -1

Multilevel Dodecagonal Voltage Space Vector Generation using Flying Capacitor Topology for

INAUCHON MOTOF DFIVES ceuuuuiiiiiiiiiiiiiiiiiiiiiiiitiiititruce st eesaeee st eraaase s s e eassssesssesssssssseesssssssseees 1136
Jaison Mathew, Rajeevan Puthenpurayil, Mathew Kallarackel, Najath Abdul Azeez, Gopakumar Kumarukuttan Nair
CEDT,Indian Institute of Science, Bangalore, India

A Novel Hybrid Modular Multilevel Converter (HMMGC) ......ccociieeneiieenicrinnereeneerenncereenserenseseannesens N/A
Xiaofeng Yang, Zhiqin Lin, Tao Xiong, Trillion Q. Zheng
Beijing Jiaotong University, China

A Nine-Level Grid-Connected Photovoltaic Inverter based on Cascaded Full-Bridge with

FIYING COPUCIOr .ccvuuiiieeiiiieniiiinniiiteeierensiotenssorsassesssnsssssnsssssnsssssnssssssssssssnsssssnsssssnsssssnsssssansssssnssssanes 1149
Giampaolo Buticchi, Carlo Concari, Giovanni Franceschini, Emilio Lorenzani, Pericle Zanchetta
DIl - University of Parma, Italy; DISMI - University of Modena and Reggio Emilia, Italy; PEMC - University of
Nottingham, United Kingdom

Direct Dead-Time Control - A Novel DC-Link Neutral-Point Balancing Method for the

Three-Level Neutral-Point-Clamped Voltage Source Inverter ..........ccoivivuiiiiiiiinniiiniinneiinnniennnienn 1157
Michael Sprenger, Rodrigo Alvarez, Steffen Bernet
Technische Universitaet Dresden, Germany

Poster Session 4: Transportation Applications - |

Robust Switch-Mode Charger with Bootstrap Detector (BSD) and Soft-Start Embedded in Type 1l

Compensation (SSEC) TECANIGUE .....cceeeiieeeiiiienicirenierenecerenecernessssansssssnessssnsssssassssssnsssssnsssssnnssssanes 1164
Ruei-Hong Peng, Yi-Ping Su, Tsu-wei Tsai, Ya-Ping Chen, Ke-Horng Chen, Ming-Jhe Du, Shih-Hsien Cheng
National Chiao Tung University, Taiwan

Design and Simulation of a DC Electric Vehicle Charging Station Connected to a

MVDC INFrASIFUCIUIE ....veeeiieeeiiieneiiieneecieenetteneeetensastenssessessessenssssensssssnsssssasssssanssssensssssnsssssnnssssannsns 1168
Adam R. Sparacino, Brandon M. Grainger, Robert J. Kerestes, Gregory F. Reed
University of Pittsburgh, United States; University of Plttsburgh, United States

Black-Box Model and Identification Methodology for PEM Fuel Cell with Overdamped

TranSieNt RESPONSE .....cvueiieueiiirneiirneiereneierenessrrnesssraessssansssssnssssensssssnsssssssssssanssssansssssnssssssnssssanssssen 1176
C. Raga, A. Barrado, A. Lazaro, |I. Quesada, D. Lépez del Moral, V. Valdivia
Universidad Carlos Il de Madrid, Spain

A Loop Cancellation based Active Damping Solution for Constant Power Instability in

VehiculOr POWEE SYSIEMS ...cc..iieueiiiineiirenciieneseienesctrnescsraessssenssssenssssensssssssssssasssssansssssnsssssnnssssansassen 1182
X.N. Zhang, D.M. Vilathgamuwa, King Jet Tseng, B.S. Bhangu, Gajanayake Chandana
Nanyang Technological University, Singapore; Advanced Technology Centre Rolls-Royce Singapore, Singapore



Poster Session 5: Lighting Applications and Smart Infrastructures

A High Efficiency and High Power Factor Offline Converter for Solid State Street
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Francesco Sichirollo, Simone Buso, Giorgio Spiazzi
University of Padova, Italy

Universal Retrofit LED Lamp for Fluorescent Lighting Fixture with Start-Up Process Emulator ....... 1196
Nan Chen, Henry Shu-hung Chung
City University of Hong Kong, Hong Kong

A New Double Frequency Dimmer for Lighting DevVice .....c.ccceeiieenieiennicrienicreencrrenecereeescrenecssnnncsees N/A
Wu Chen, lJie Yu, Jianhua Wang
Southeast University, China

An Adaptive Control Strategy for Automotive HID Lamps based on Lamp Temperature ................ 1208
Xiaofeng Lv, Zirui Jia, Cheng Jin, Min Chen, Zhaoming Qian
Zheliang University, China

A Constant Power Single-Switch Electronic Ballast with Power Factor Correction ........ccceeuueeeenneneee 1214
John Lam, Praveen K. Jain
Queen's University, Canada

Intelligent IEC 61850/61499 Logical Nodes for Smart Metering ........cccceeeeeiinniiinneeeennnneeesssssssssnnnnns 1220
Valeriy Vyatkin, Gulnara Zhabelova, Chen-Wei Yang, Don McComas, Julien Chouinard
The University of Auckland, New Zealand; Eaton Corporation, New Zealand; ICS Triplex ISaGRAF Inc, Canada

Electronic Circuit Survey for Office Load Monitoring and Identification .......cccccccoiviveiiiniiinneiinnnenn. 1228
Dawei He, Liang Du, Ronald Harley, Thomas Habetler, Yi Yang
Georgia Institute of Technology, United States; Eaton, United States

Poster Session 6: Drive Conirol

Maximum Torque per Volt Operation and Stability Improvement of PMSM in Deep Flux-

Weakening REGION ......ccceeiiieeiiieneiiieneeeiieneeiieneesiensssrensscssesssssenssssensssssnsssssanssssansssssnsssssnsssssnnssssanssss 1233
Dakai Hu, Lei Zhu, Longya Xu
The Ohio State University, United States; Institute of Electrical Engineering, CAS, China

Improved Control of Load Commutated Inverter Fed Salient Pole Wound Field Synchronous

Motor using Field Oriented TeChNIQUE .......ccceuiiiieiiiiieiiiieeiiiieeiiienietenesereneesssesssrsnsssssnsssssnesssssnssss 1238
Amit Kumar Jain, V.T. Ranganathan
GE Global Research Center, Bangalore, India; EE Department, Indian Institute of Science, India

Speed Control of Two-Mass Mechanical Loads in Electric Drives .......ccccceeeeeeieeeciiieecreennceeenncerennnens 1246
Seppo E. Saarakkala, Marko Hinkkanen, Kai Zenger
Aalto University School of Electrical Engineerin, Finland

Poster Session 7: Electrical Machine Diagnostics
Chair(s): Andy Knight

Inter-Turn Fault Detection in PM Synchronous Machine by Physics-Based EMF Estimation ............ 1254
Ali Sarikhani, Osama A. Mohammed
Florida International University, United States



Comparison of the Fault Characteristics of IPM-Type and SPM-Type BLDC Motors under
Inter-Turn Faults Conditions using Winding Function Theory ........cccceiveuciiieeiiiieeeriencerennecreenenenne
Kyung-Tae Kim, Jun-Kyu Park, Byeong-Woo Kim, Jin Hur
University of Ulsan, Korea, Republic of

Phase Current Estimation of BLDC Motor Drive System by using Source Side

CUrrent of DC-LINK ..cccciiiiiiimmiiiiiiiiiiiiiiiiiiitiiiiiiieeeteeeeeeeeasaseesisssssssssettessssssssssssssssssssssssssssssns
Jong-Joo Moon, Je-Wook Park, Jang-Mok Kim, Seon-Hwan Hwang, Deok-Je Bang
Pusan National University, Korea, Republic of; Kyungnam University, Korea, Republic of;
Korea Electrotechnology Research Institute, Korea, Republic of

Modeling for the Design of Fractional Slot PM Machines with Concentrated Windings Protected
from Demagnetization during Three-Phase Short Circuit ......cccceeiiiiineiiiiiirniiiiiirneiiiniieneessesseeneeses
Hung Vu Xuan, Henk Polinder, Domenico Lahaye, Jan A. Ferreira
Delft Univeristy of Technology, Netherlands

Advanced Diagnosis of Outer Cage Damage in Double Squirrel Cage Induction Motors Under
Time-Varying Condition based on Wavelet Andlysis ........ccceeeiiiiiieiiiiiiineiiiiiinmniiiieenesenieennssens
Yasser Gritli, Sang Bin Lee, Fiorenzo Filippetti, Luca Zarri
University of Bologna, Italy; Korea University, Korea (South)

Inter Winding Short Circuit Faults in Permanent Magnet Synchronous Motors used for High
Performance APPlICAtIONS .....ccuuiiieeiiiieiiiieiieteteeetreeeeteeeeeenseetenssernessesnnsssesnsesssnssssenssssssnsesssnsseenne
Rakib Islam, Mohammad Islam, Joanne Tersigni, Tomy Sebastian
Nexteer Automotive, United States

Dynamic Modeling of Double Cage Induction Machines for Diagnosis of Rotor Faulis ..................
E. Lorenzani, A. Salati, C. Bianchini, F. Immovilli, A. Bellini, S.B. Lee, J. Yoo, C. Kwon
DISMI, University of Modena and Reggio Emilia, Italy;
Department of Electrical Engineering, Korea Univ, Korea (South)

Poster Session 8: Machine-Drive Integration

Application of Output Space Mapping Method for Fast Optimization using

Multi-PhySical MOdeling ....ccceeeiiieeeiiiineiiiieneeiienerieneseienssereensessenssssenssesensssssasssssansssssnsssssnsssssnnssssanssss
R. Khlissa, S. Vivier, L.A. Ospina Vargas, G. Friedrich
Universite de compiegne, France

Application of Linear-Phase Filters in Induction Motor Speed Detection ........cccceeeeiiiivueecniiinnnnennns
Zhi Gao, Larry Turner, Roy S. Colby
Schneider Electric, United States

Supply Frequency Tracking in Resistance-Based Induction Motor Rotor

Temperature ESHMOTION ......ciiiiiiiiiiiiiiiiiiiiiiiiiiiniiiniienitsmessssiessnssssstssssssesssssssssssssssssssssssssnsssssss
Zhi Gao, Roy S. Colby, Larry Turner
Schneider Electric, United States

Design and Online Winding Reconfigurations Method of MATRIX Motor .........ccceeeeeuuuneneniiiiccnnnnnns
Hiroki Hijikata, Kan Akatsu
Shibaura Institute of Technology, Japan



Poster Session 9: Advanced Devices, Packaging, and Thermal Management

Thermal Resistance of Snap-In Type Aluminum Electrolytic Capacitor Attached to Heat Sink ........ 1338
Till Huesgen
ABB Corporate Research, Switzerland

An Analytical Model for Bottom Semi-Superjunction Power Devices .......cccceveeeeienncereenccrenencnennncenns N/A
Haimeng Huang, Xingbi Chen
University of Electronic Science and Technology, China

A New Level-Shifting Circuit with an Integrated Low Voltage Power Supply and

ACHIVE RESISTUNCES ..cevvviieneiiiineiirneniirnesierensserenessrenessssnesssssssssssnsssssnsssssnsssssassssssnssssansssssnsssssssssssanssssan N/A
Mou-fu Kong, Xing-bi Chen
University of Electronic Science and Technology, China

Plug-and-Play AC/AC Power Electronics Building Blocks (AC-PEBBs) for Grid Control ................... N/A
Amrit lyer, Rohit Moghe, Rajendra Kandula, Jorge Hernandez, Deepak Divan
Georgia Institute of Technology, United States; Georgia Institute of Technology, India; Georgia Institute of
Technology, Panama

Evaluation and Comparison of Silicon and Gallium Nitride Power Transistors in LLC
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Weimin Zhang, Yu Long, Zheyu Zhang, Fred Wang, Leon M. Tolbert, Benjamin J. Blalock,
Stephan Henning, Chris Wilson, Robert Dean
The University of Tennessee, Knoxville, United States; Auburn University, United States

Impact of the Source-Path Parasitic Inductance on the MOSFET Commutations .......cccccceeeereennennnen. 1367
Antonino Gaito, Rosario Scollo, Giuseppe Panebianco, Angelo Raciti
Stmicroelectronics, Italy; University of Catania, Italy

Megawatt Scale Energy Recovery in the Rankine Cycle .......ccccccciiiiineiiiiiiiniiiiiiinniiiniinnneninnieneene 1374
Jonathan Siviter, Andrew Knox, James Buckle, Andrea Montecucco, Euan McCulloch
University of Glasgow, United Kingdom; Previously Doosan Power Systems, United Kingdom

Poster Session 10: Converter, Modeling, and Control

Modeling and Optimization of High Power Inverter Three-Layer Laminated Busbar ..................... 1380
Cai Chen, Xuejun Pei, Yunhao Shi, Xinchun Lin, Xinming Liu, Yong Kang
Huazhong University of Science and Technology, China

Small-Signal Laplace-Domain Model for Digital Predictive Current Mode Controls ....................... 1386
Yingyi Yan, Fred C. Lee, Paolo Mattavelli, Shuilin Tian
Virginia Tech, United States

Current Feedback based Hybrid Common-Mode EMI Filter for Grid-Tied Inverter Application ...... 1394
Ming Li, Miaosen Shen, Lei Xing, Waleed Said
United Technologies Research Center, United States

Common Mode Choke Optimization for Three-Phase Motor Drive Systems .......c.cceeeveciiieneencrnennns 1399
Lei Xing, Miaosen Shen, Ming Li, Waleed Said
United Technologies Research Center, United States



Irreversible Instability in Three-Phase Voltage-Source Converter Connected to Non-Ideal

Power Grid with Interacting Load ......ccc.ceieeeiiieiiiiiiuiiiteeeeteeietenneeeenneceenneeeensessensessensesssnssesssnsessenne 1406
Cheng Wan, Meng Huang, Chi K. Tse, Siu-Chung Wong, Xinbo Ruan
Huazhong University of Science and Technology, China; The HongKong Polytechnic University, Hong Kong

Integral-Resonant Voltage Control for Three-Phase Four-Leg Voltage Source Inverters ................ 1412
A. Lidozzi, G. Lo Calzo, L. Solero, F. Crescimbini
University ROMA TRE, Italy

Poster Session 11: Solid State Transformers

Comparisons of Different Three-Stage Three-Phase Cascaded Modular Topologies for Power

Electronic TraNSfOrMEN .....cccciiiirmmmuuiiiiiiiiiiiiiiiiiitiienniiiiesesssettteeeesssssssssssssssssssseesesssssssssssssssssssssses 1420
Xinyu Wang, Jinjun Liu, Taotao Xu, Xiaojian Wang
Xi'an Jiaotong University, China

Auxiliary Power Supply for Solid State Transformers ........ccceeeveeiiieeniiiieerereenreereneereensereeeeseannenees 1426
Arun Kadavelugu, Gangyao Wang, Subhashish Bhattacharya, Alex Huang
North Carolina State University, United States

Parallel Operation of Solid State TransformMers ..........coivivuiiiiiiiiniiiiiiiiiiiniiiiienieniesnessenneens 1433
Fei Wang, Xu She, Gangyao Wang, Alex Huang, Rolando Burgos
North Carolina State University, United States; ABB Corporate Research Center, United States

Accurate Equivalent Circuit Modeling of a Medium-Voltage and High-Frequency Coaxial

Winding DC-Link Transformer for Solid State Transformer Applications ........cccceveeeireeecereneccrenenens 1439
Seunghun Samuel Baek, Bernardo Cougo, Subhashish Bhattacharya, Gabriel Ortiz
North Carolina State University, United States; Laplace, University of Toulouse, France;
Power Electronic Systems Laboratory, ETH Zurich, Switzerland

Simplified Solid State Transformer Modeling for Real Time Digital Simulator (RTDS) .................... 1447
Youyuan lJiang, Lloyd Breazeale, Raja Ayyanar, Xiaolin Mao
Arizona State University, United States

Poster Session 12: Power Flow Control in Smart Grids

Optimal Power Flow of VSC-Based Multi-Terminal DC Networks using Genetic

Algorithm OptimMIZOtioN .....ceeiiiiiiiiiiiiiiiiiiiiireerreereieteeetenectnsessesssnsessssssnssssssssnsssassssnsssassssnsssnens 1453
S. Rodrigues, R. Teixeira Pinto, P. Bauer, E. Wiggelinkhuizen, J. Pierik
Delft University of Technology, Netherlands; Energy Research Centre of the Netherlands, Netherlands

Demand Response as a Strategy to Support Grid Operation in Different Time Scales ................... 1461
Harjeet Johal, Krishna Anaparthi, Jason Black
GE Global Research, United States; Battelle, United States

Optimization of Power System Stabilizer Parameters using Population-Based

INcremMental LEArNiNgG ....ccceiiiieeiiiieeiiieniiiineierenesesemesesssnsssssnssossnsssssnesssssnsssssnsssssnsssssnsssssanssssanssssanes 1468
Komla A. Folly, Ganesh K. Venayagamoorthy
University of Cape Town, South Africa; Clemson University, United States

Optimal PMU Placement with Binary PSO .......cccciiuiiiiiiiiniiiiiiiimiiiiiiimniiiniiimmsiesiissmsssisssssnesssssseses 1475
J. Peppanen, T. Alquthami, D. Molina, R. Harley
Georgia Institute of Technology, United States



Basic Model and Governing Equation of Solar Cells used in Power and Control Applications ....... 1483
Afshin Izadian, Arash Pourtaherian, Sarasadat Motahari
Purdue School of Engineering and Technology, United States

Poster Session 13: Wide Bandgap Semiconductors

Effects of Parasitic Capacitances on Gallium Nitride Heterostructure Power Transistors ................ 1489
Raghav Khanna, William Stanchina, Gregory Reed
University of Pittsburgh, United States; University of Plttsburgh, United States

An Accurate Prediction of Two-Dimensional Carrier Density Profile in IGBT and its Significances

on Steady-State and Transient ANGIYSIS .....ciceeiiieeiiiieieiieereireenierenierenssersaesssssnsssssnsssssnsssssnessssanssss 1496
Meng-Chia Lee, Xing Huang, Alex Q. Huang
North Carolina State University, United States

Impact of Gate Driver Signal on Static Losses for a SiC Switch Built with Normally-Off JFETs and

O SCHOMKY DIOE ...oiireeiiineniiieneiiienieiineciranesienesstenssstensssssansssssnssssensssssnssssssssssssnsssssnsssssnsssssnnssssanssss 1503
Xavier Fonteneau, Florent Morel, Hervé Morel, Philippe Lahaye, Eliana Rondon-Pinilla
Laboratoire Ampere UMR CNRS 5005, ECA-EN, France;
Laboratoire Ampere UMR CNRS 5005, France; ECA-EN, France

4.5kV-400A Modules using SiC-PiN Diodes and Si-IEGTs Hybrid Pair for High Power Medium-
Voltage POWEr CONVEITEIS .....ccceeeiiueiereeeierenecerenesceennscssesssssesssssensssssnsssssssssssesssssenssssensssssasssssansssen 1509
Kazuto Takao, Keiji Wada, Kyungmin Sung, Yuji Mastuoka, Yasunori Tanaka,
Shinichi Nishizawa, Chiharu Ota, Takeo Kanai, Takashi Shinohe, Hiromichi Ohashi
TOSHIBA, Japan; AIST, Japan; Ibaraki National College of Tech., Japan;
Tokyo Metropolitan Univ., Japan; TMEIC, Japan

Static and Switching Characteristics of 6500 V Silicon Carbide Anode Switched

TRYFISTOr MOAUIES ...c.eiiiniiiiiiiiiineiiiineiitenieienesstenesstraesssrsnssstsnssssensssssnsssssssssssansssssnsssssnssssssnssssanssssen 1515
Siddarth Sundaresan, Aye-Mya Soe, Ranbir Singh
GeneSiC Semiconductor, United States

Poster Session 14: Converters for Micro Grid Applications

A New Nonisolated Three-Port DC-DC Converter with High Step-Up/Down Ratio ......c.ccoovevuennenns 1520
Yen-Mo Chen, Xunwei Yu, Alex Q. Huang
North Carolina state University, United States; North Carolina State University, United States

A Novel 3-D Space Vector Modulation Scheme for Three-Level Three-Leg NPC Converter in
Three-Phase FOUr-Wire APF SySIEM .....cce.ciieeeiiieeeiiieneiciiencireneeerennecrenscseesssssesssssenssssensssssnsssssanssses 1527
Lianghe Zhu, Yunpin Zou, Xudong Zou, Sheng Chao, Jian Tang, Xu She, Zheyu Zhang
Electric Power Research Institute of Guangdong, China; Huazhong University of Science and Technology, China;
Research Center of Dongfang Electric Company, China; North Carolina State University, United States; University
of Tennessee-Knoxville, United Sta

ZVS Range Extension of 10A 15kV SiC MOSFET based 20kW Dual Active Half Bridge (DHB)

DC-DC CONVEEI ..uuiiirreniiiiiriiiiiiieetittiiintetitiiiiteetiaeiiiteeessssssseessssssssesssssssssesssssssssssssssssssssssssssssessns 1533
Gangyao Wang, Alex Huang, Chushan Li
North Carolina State University, United States; Zhejiang University, China



Hybrid Single-Phase Multilevel Inverters as Renewable Energy Interfaces Considering THD,

Modularity and Capacitor ReChArging .......cceceieeeieieenieiienieiieeieeteeeereeneereenseseeneseenseeseassesssssessansesses 1540
B. Diong, L. Dofflemyer, B. Xiao, L.M. Tolbert, F. Filho
Southern Polytechnic State University, United States; The University of Tennessee Knoxville, United States

LCL Filter Design for Grid-Connected Voltage-Source Converters in High Power Systems ............. 1548
Byung-Geuk Cho, Seung-Ki Sul
Seoul National University, Korea (South)

Analysis and Control of Multi-Level Dual Active Bridge DC-DC Converter .......ccccceeereeecrenencrennncnens 1556
M.A. Moonem, H. Krishnaswami
University of Texas at San Antonio, United States

Poster Session 15: Design-Oriented Modeling and Analysis

Acceleration Harmonics Reduction for Electrodynamic Shaker Fed by Cascaded

L BT Te Lo T [T = RN 1562
Hung-Chi Chen, Jhen-Yu Lico
National Chiao Tung University, Taiwan

Static and Dynamic Analyses of Three-Phase Rectifier with LC Input Filter by Laplace Phasor
TrONSTOrMOTION ...iiieiiiiiiiieiiiiiiineeeeitteneeeeetteenesseeseeensssssssesnnssssssesnnssssssssnsssssssssnsssssssssnnssssssssnnnssans 1570
Changbyung Park, Sungwoo Lee, Gyu-Hyeong Cho, Chun-Taek Rim
KAIST, Korea (South)

Discrete Modeling of Resonant Converters — Steady State and Small Signal Description ............... 1578
Juergen Stahl, Helene Steuer, Thomas Duerbaum
University of Erlangen, Germany

Large Signal Model with Dynamic CCM-DCM Detection .........cccceeeiiiiimneniiniiinnniessiesmesssssesnesssssseses 1585
A. Ferndndez, H. Carbonnier, O. Mourra, F. Tonicello
European Space Agency, Netherlands

Modeling and Analysis of Hybrid Converters .........cccceeeiiiiirueriiiiieenieiiieennscesieeneeseessesnesssessesnnsssenns 1592
Michael Evzelman, Shmuel Ben-Yaakov
Ben-Gurion University of the Negev, Israel

A New Platform and Methodology for System-Level Design of Next-Generation FPGA-Based

[ 1T T3 Lo LY AT N 1599
Brian MacCleery, Olivier Trescases, Muris Mujagic, Damon M. Bohls, Oleg Stepanov, Garret Fick
National Instruments, United States; University of Toronto, Canada; National Instruments, Canada

Poster Session 16: Solar PV Converiers

Current-Sensorless MPPT with DC-DC Boost Converter for Photovoltaic Battery Chargers ............. 1607
Gamal M. Dousoky, Emad M. Ahmed, Masahito Shoyama
Minia University, Egypt; Kyushu University, Japan

High Efficiency Cascaded Quasi-Z-Source Photovoltaic Inverter Module using eGaN FETs ........... 1615
Yan Zhou, Liming Liu, Hui Li
Florida State University, United States



A Simple Circuit to Improve the Power Yield of PV Array during Partial Shading ......ccccceevvvvannnennns 1622
Z. Salam, M.Z. Ramli
Universiti Teknologi Malaysia, Malaysia; Universiti Teknikal Malaysia, Melaka, Malaysia

Reliability, Efficiency, and Cost Comparisons of MW-Scale Photovoltaic Inverters ..........cccueeuenneeee. 1627
Yaosuo Xue, Baoming Ge, Fang Zheng Peng
Siemens Corporate Research, United States; Michigan State University, United States

Commercial-Scale Transformerless Solar Inverter Technology Review .........ccccceiiiiveiiiniiinecnicnnennn. N/A
Tiefu Zhao, Vijay Bhavaraju, Prasanna Nirantare, Jun Xu
Eaton Corporation Innovation Center, United States; Eaton Corporation Innovation Center, India;
Eaton Corporation Innovation Center, China

Poster Session 17: Converter and System Control for Energy Storage

A Linear Parameter-Varying Model for HEV/EV Battery Thermal Modeling ........c.ccocvvuuiiiriinnnninns 1643
Xiao Hu, Saeed Asgari, Shaohua Lin, Scott Stanton, Wenyu Lian
Ansys Inc., United States; General Motors Company, United States

Renewable Energy Variability Impact Study using Midterm Dynamic Simulation .................c......... N/A
Chaoyang Jing, Antonio Velarde, Patricia Arons
TDBU, United States; SCE, United States

Design of the Pl Regulator and Feedback Coefficient of Capacitor Current for Grid-Connected

Inverter with an LCL Filter in Discrete-Time Domain .......ccceeiiieeeiiienercirneccirencereeesssenesssensssssnnssssenes 1657
Xuehua Wang, Xinbo Ruan, Chenlei Bao, Lin Xu
Huazhong University of Science and Technology, China

Modeling and Controller Design for a Four-Switch Buck-Boost Converter in Distributed

Maximum Power Point Tracking PV System Applications ........cccceeeeeereneicrenenerrnecerenncerenesesenescssnnnens 1663
Cheng-Wei Chen, Kun-Hung Chen, Yaow-Ming Chen
Senior Member, IEEE, Professor, Taiwan; Student, Taiwan

An Improved DC-Link Voltage Fast Control Scheme for a PWM Rectifier-Inverter System ............. 1669
Lu Yin, Zhengming Zhao, Ting Lu, Sheng Yang, Gaoyu Zou
Tsinghua University, China

Model Predictive Control of the Internal Voltages of a Five-Level Active Neutral Point

Clamped CONVEIEL ...ccuueiiiiiiiueiiiiiiiiiiiiiiieiueiisiieenssiiesisssssssestsssusssssssssssssesssssssssssssssssssssssssssssssssssss 1676
Frederick Kieferndorf, Petros Karamanakos, Philipp Bader, Nikolaos Oikonomou, Tobias Geyer
ABB Switzerland LTD., Corporate Research, Switzerland; National Technical University of Athens, Greece; ABB
Switzerland LTD., Medium Voltage Drives, Switzerland; ABB Switzerland LTD., Corporate Research, New Zealand

A High Resolution Digital Phase-Shift Modulation Scheme for Ultra-High Frequency Dual Active

Bridge CONVEITEIS ....ciiiiiueiiiiiiiiuniiiiiiinnssiistiesmessesssesnsssesssssssssssssssssssssssssssssssssssssssssssssnsssssssssnnssssssssns 1684
Yu Du, Alex Q. Huang
ABB Corporate Research, United States; FREEDM Systems Center, North Carolina State Univ, United States

Multisampled Model Predictive Control of Inverter Systems: A Solution to Obtain High Dynamic
Performance and LOW Distortion ...........eeeeeiiiiiiiiiiiiiiiiiiiniiiiiieeeeeeeeeeeeeeeeneessssssssssssssssssnes 1692
Sébastien Mariéthoz, Manfred Morari
ETH Zurich, Switzerland



Poster Session 19: DC-DC Converters - I
Chair(s): Juergen Biela

A New Digital Peak Current Mode DC-DC Converter using FPGA Delay Circuit and

SIiMPIE A-D CONVEIEY ..uuieeiiieiiiieiiteiiieeieeietnieeeserasersesssnssssssssnssssssssnssssssssnssssssssnssssssssnssssssssnsssnsssans 1698
Fujio Kurokawa, Kazuhiro Kajiwara, Yuichiro Shibata, Yoshihiko Yamabe, Toru Tanaka, Keiichi Hirose
Nagasaki University, Japan; NTT Facilities, Japan

A Thermal Management Approach to Fault-Resilient Design of Three-Level

IGCT-Based NPC CONVEIEIS ......ciiiiiiueiiiiiiimueiisiiemnnssessissnsssssssssssssssssssssssssssssssssssssssssssssssssnassssssssss 1703
Anderson V. Rocha, Hélder De Paula, Manoel E. dos Santos, Braz J. Cardoso Filho
Federal University of Minas Gerais, Brazil; GERDAU ACOMINAS S/A, Brazil
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