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B 1: s E AR

R T #H3% (Prof. Fred C. Lee)

XEHRERTEIAY

(EIRRKRLE. PEIZRSER L. IEEE Fellow

#4EAEA: Dr. Lee is a University Distinguished Professor Emeritus
at Virginia Tech. He is a member of the U.S. National Academy of
Engineering, U.S. National Academy of Inventors, and a foreign

member of the Chinese Academy of Engineering, China. Dr. Lee
founded the Center for power electronics and led a program that encompasses
research, technology development, educational outreach, industry collaboration,
and technology transfer. To date, more than 230 companies worldwide have
benefited from this industry partnership program.
Dr. Lee has supervised to completion 89 Ph.D. and 93 M.S. students. He holds over 100 US
patents, and has published over 330 journal articles and more than 760 refereed technical
papers. His research interests include high—-frequency power conversion, magnetics and EMI,
distributed power systems, renewable energy, power quality, high-density electronics
packaging and integration, and modeling and control.
Dr. Lee is a recipient of the 2015 IEEE Medal in Power Engineering “for contributions to

power electronics, especially high—-frequency power conversion."
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MESERTE. MEEEALTTERA, 7 [EEE. IET. BN TR FHFE AU T LRk
WX 200 KA, Hi SCTKRF 80 R&, RIAVEFEA LA 90 RIL. WHE — 7T AIRE XAt 5
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Prof. Liuchen Chang

he e KALAT B R 5t K%

IEEE B B THF2EH. &R TRRRE

#H 4 A A : Liuchen Chang received the B.Sc. degree in electrical
engineering (E.E.) from Northern Jiaotong University, in 1982, the M. Sc.

degree from the China Academy of Railway Sciences, in 1984, and the Ph.D.

degree from Queen’s University, in 1991. In 1992, he joined the University
of New Brunswick (UNB). He is currently a Professor Emeritus at UNB. He has published more
than 400 refereed papers in journals and conference proceedings. Specializing in power
electronics, he has focused on research, development, demonstration and deployment of
renewable energy-based distributed energy systems, and direct load control systems. He is
a fellow of the Canadian Academy of Engineering (FCAE). He is a long—time volunteer for
IEEE of over 28 years and the President of the IEEE Power Electronics Society, from 2021
to 2022.

X|HE HF

T % 2 K

T EEFAEELK, IEEE Fellow

WEAMA: WHAE, BLRBAFEAFRAIL. MEFH, IEEE Fellow (&
1), KI¥FHFRBHE, EXESALTNREERAFR, 1997 FHELEVEHYE
BRERES, AEEAETFEFHEREARAARFCEML. AYFERFEFLEE
K. EXFW|EYG, IEBE W ¥ T ¥4 2015-2021 Bl £ /&, IEEE & fy o T REIGE, HEHSEF
BREAXEVHFHGERLBEMEER. AR T H: AR TFERBE R TG RANER. &
BEE T, BATHERES AR L ENMEREAR, EEFERERERELEN SHED
ZEPHNA. RERFREHEHFEAR. ZFRREELT. FR 2006 FHAFHE, 2014 F
AEMREREITAEHR, 2016 FE S smE R, 1EEE & 78 F %4 2016 F. 2021 &b X
¥, 2000 FEMAFHITHERRAKE, 2002 ERAKTHT L.

Prof. Rik De Donker

EETHE T KF
IEEE W, j o, F¥ 2w E . EEF ¥R L. [EEE Fellow.
FEAFA:

Rik W. De Doncker received the Ph.D. degree in electrical engineering from
Katholieke Universiteit Leuven, Leuven, Belgium, in 1986. In 1987, he was

appointed as a Visiting Associate Professor at the University of Wisconsin,
Madison. After a short stay as an Adjunct Researcher with Interuniversity Microelectronics
Centre, Leuven, he joined, in 1989, the Corporate Research and Development Center, General
Electric Company, Schenectady, NY, USA. In 1994, he joined Silicon Power Corporation, a
former division of General Electric, Inc., as the Vice President of Technology. In 1996,
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he became a Professor at RWTH Aachen University, Aachen, Germany, where he currently leads
the Institute for Power Electronics and Electrical Drives (ISEA). Since 2006, he has been
the Director of the E.ON Energy Research Center, RWTH Aachen University. He has authored
more than 400 technical papers and is holder of more than 40 patents. Dr. De Doncker was
the President of the IEEE Power Electronics Society (PELS) in 2005 and 2006. He was the
founding Chairman of the German IEEE Industry Applications Society PELS Joint Chapter. In
2002, he was the recipient of the IEEE IAS Outstanding Achievement Award. In 2008, he
received the IBEE PES Nari Hingorani Custom Power Award. In 2009, he led a VDE/ETG Task
Force on Electric Vehicles. In 2010, he received an Honorary Doctor degree of TU Riga, Riga,
Latvia. In 2013, he received the IEEE William E. Newell Power Electronics Award. In 2020,

he received the IEEE Medal in Power Engineering

Prof. Frede Blaabjerg

& BRE KT

IEEE # BT ¥ 20 £

JF & AP+, IEEE Fellow

L& AEA: Frede Blaabjerg (S’86-M’88-SM’97-F°03) was with ABB-Scandia,
Randers, Denmark, from 1987 to 1988. From 1988 to 1992, he got the PhD
degree in Electrical Engineering at Aalborg University in 1995. He became

an Assistant Professor in 1992, an Associate Professor in 1996, and a Full Professor of
power electronics and drives in 1998. From 2017 he became a Villum Investigator. He 1is
honoris causa at University Politehnica Timisoara (UPT), Romania and Tallinn Technical
University (TTU) in Estonia

His current research interests include power electronics and its applications such as in
wind turbines, PV systems, reliability, harmonics and adjustable speed drives. He has
published more than 600 journal papers in the fields of power electronics and its
applications. He is the co—author of four monographs and editor of ten books in power
electronics and its applications.

He has received 33 IEEE Prize Paper Awards, the IEEE PELS Distinguished Service Award in
2009, the EPE-PEMC Council Award in 2010, the IEEE William E. Newell Power Electronics
Award 2014, the Villum Kann Rasmussen Research Award 2014, the Global Energy Prize in 2019
and the 2020 IEEE Edison Medal. He was the Editor—-in—-Chief of the IEEE TRANSACTIONS ON
POWER ELECTRONICS from 2006 to 2012. He has been Distinguished Lecturer for the IEEE Power
Electronics Society from 2005 to 2007 and for the IEEE Industry Applications Society from
2010 to 2011 as well as 2017 to 2018. In 2019-2020 he served as a President of IEEE Power
Electronics Society. He has been Vice—President of the Danish Academy of Technical Sciences.
He is nominated in 2014-2020 by Thomson Reuters to be between the most 250 cited researchers
in Engineering in the world.

Prof. Alan Mantooth

XEMEEKRF

TEEE # fj & T % 20 £ . TEEE Fellow

4 A/ Dr. Mantooth (S783 — M’ 90 — SM 97 — F°09) received the B.S.
(summa cum laude) and M. S. degrees in electrical engineering from the

University of Arkansas in 1985 and 1986, respectively, and the Ph.D. degree
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from the Georgia Institute of Technology in 1990. He joined Analogy in 1990 where he focused
on semiconductor device modeling and the research and development of HDL-based modeling
tools and techniques. Besides modeling, his interests include analog and mixed-signal IC
design and power electronics. In 1996, Dr. Mantooth was named Distinguished Member of
Technical Staff at Analogy (now owned by Synopsys).

In 1998, he joined the faculty of the Department of Electrical Engineering at the University
of Arkansas, Fayetteville, as an Associate Professor. He has received numerous teaching,
service, and research awards since returning to the UA. He was also selected to the Georgia
Tech Council of Outstanding Young Engineering Alumni in 2002, and the Arkansas Academy of
Electrical Engineers in 2006. Dr. Mantooth was promoted to his present rank of Distinguished
Professor in the Electrical Engineering Department in 2011. He has co—founded two companies,
Lynguent and Ozark Integrated Circuits.

Dr. Mantooth helped establish the National Center for Reliable Electric Power Transmission
(NCREPT) at the UA in 2005, for which he serves as director. In 2006, he was selected as
the inaugural holder of the 21st Century Endowed Chair in Mixed-Signal IC Design and CAD.
He currently holds the 21st Century Leadership Chair in Engineering. Dr. Mantooth has
published over 350 refereed articles on modeling and IC design. He holds patents on software
architecture and algorithms for modeling tools and has others pending. He is co—author of
three books and has served on several technical program committees for IEEE conferences.
He 1is currently serving the profession as Immediate Past-President of the IEEE Power
Electronics Society until 2021. Dr. Mantooth is a Fellow of the IEEE, a member of Tau Beta
Pi and Eta Kappa Nu, and registered professional engineer in Arkansas. Professor Mantooth
serves as the Executive Director for NCREPT, GRAPES (the NSF I/UCRC for GRid-connected
Advanced Power Electronic Systems), and SEEDS (DoE Center for Secure, Evolvable Energy
Delivery Systems). He also serves as the Deputy Director of the NSF Engineering Research
Center for Power Optimization of Electro-Thermal Systems (POETS).

Dr. Leo Lorenz

BRI L A7 TS £ R

WOl S T ELEE

EER ¥R+, IEEE Fellow

4 AEA: LEO LORENZ received the M.Eng. degree from Univ. of Berlin
Germany in 1976 and the PhD. degree (First Class Hons.) from University of

Munich in 1984. Dr. Lorenz is Founder of ECPE (European Center of Power
Electronics) and since the foundation in 2003, he is the president of this organization.
He is currently Technology Advisor for New Power Semiconductor Devices at Infineon
Technologies Munich. In this field, he has published more than 400 Journal/conference papers
and is the owner of more than 40 patents. Dr. Lorenz received several times the best paper
Award at IEEE Conferences. He received the Siemens Innovation Award In 1996, 98 and 99, and
in 2002 he received the Innovation Award from the German Industry Society. Beside these he
received several high level IEEE Awards e.g. IEEE-ISPSD Outstanding Contributory Award in
2010 (Japan), the IEEE- Gerald Kliman Innovator Award in 2011 (USA) and the IEEE- William
E. Newell Power Electronics Award in 2012 (USA).
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Prof. Johann W. Kolar

Bt AR T ¥ B

XETASER £, IBBE Fellow

F4 AfA-: Johann W. Kolar is a Fellow of the IEEE, an International Member
of the US National Academy of Engineering and a Full Professor and Head of

the Power Electronic Systems Laboratory at the Swiss Federal Institute of
Technology (ETH) Zurich. He has proposed numerous novel converter concepts
incl. the Vienna Rectifier, has spearheaded the development of x-million rpm motors, and
has pioneered fully automated multi-objective power electronics design procedures. He has
graduated 75+ Ph.D. students, has published 900+ research papers, 4 book chapters, and has
filed 200+ patents. He has served as IEEE PELS Distinguished Lecturer from 2012 — 2016. He
has received 35+ IEEE Prize Paper Awards, the 2016 IEEE William E. Newell Power Electronics
Award, and 2 ETH Zurich Golden Owl Awards for excellence in teaching. The focus of his
current research is on ultra—compact/efficient WBG converter systems, ANN-based design
procedures, Solid-State Transformers, ultra-high speed drives, bearingless actuators and
sustainable systems.

Prof. David Perreault

EREEI ¥R

*E IR+, 1EEE Fellow

A A: David J. Perreault (Fellow, IEEE) received the B.S. degree from

\‘ Boston University, Boston, MA, USA, and the S.M. and Ph.D. degrees from the
! Massachusetts Institute of Technology, Cambridge, MA, USA.,In 1997, he

joined the MIT Laboratory for Electromagnetic and Electronic Systems as a Postdoctoral

Associate and became a Research Scientist in the laboratory in 1999. In 2001, he joined the
Department of Electrical Engineering and Computer Science, MIT, where he is currently the
Joseph F. and Nancy P. Keithley Professor of electrical engineering and the William R. and
Betsy P. Leitch Professor in Residence. He also consults in industry and co-founded Eta
Devices, Inc. (acquired by Nokia in 2016) and Eta Wireless, Inc. (acquired by Murata in
2021), startup companies focusing on addressing efficiency challenges in RF power amplifiers.
His research interests include design, manufacturing, and control techniques for power
electronic systems and components, and their use in a wide range of applications., Dr.

Perreault is a member of the National Academy of Engineering. He is the recipient of the
Richard M. Bass Outstanding Young Power Electronics Engineer Award, the R. David Middlebrook
Achievement Award, the Office of Naval Research Young Investigator Award, and the SAE Ralph

R. Teetor Educational Award. He is a co—author of 14 IEEE prize papers.

Prof. Seung—Ki Sul

B o /R E LK

wHIE BT F AW ERE. IEEE Fellow

e AFA: Seung—Ki Sul (Fellow, IEEE) received the B.S., M.S., and Ph.D.
degrees in electrical engineering from Seoul National University, Seoul,
South Korea, in 1980, 1983, and 1986, respectively. Since 1991, he has

been a member of faculty of School of the Electrical and Computer Engineering, Seoul

National University, where he is currently a professor. He published more than 140 IEEE
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reviewed journal papers and more than 340 international conference papers in the area of
power electronics. He was the President of Korea Institute of Power Electronics in 2015.
His current research interests include the control of electrical machines,
electric/hybrid vehicles, electric propulsion of ship, and power conditioning systems for
renewables., Dr. Sul was the recipient of Outstanding Achievement Award from IEEE IAS in
2016 and the William E Newell Award from IEEE PELS in 2017.
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Charles (Yingjie) Zha VP & GM of Navitas China

Navitas Semiconductor Limited

W& AGA: Charles (Yingjie) Zha comes to Navitas with over 14 years of
. | sales and marketing experience in international semiconductor companies.

Prior to Navitas, Charles worked for Fairchild and ON Semiconductor, where

he managed the mobile phone and wireless business unit in Greater China,
reaching over $350M in revenue. Charles has grown the Navitas China team at a very fast
rate, established offices in Shenzhen, Hangzhou and Shanghai, and he is very well
regarded for his business and investor relationships. Charles holds both Master and

Bachelor Degrees from Jiangsu University.
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%#Eﬁjiiﬁ: Power electronics converters for open-winding motor drives

W A: Prof. Dong Jiang, Huazhong University of Science and Technology; Prof. Zicheng LIU,
Huazhong University of Science and Technology; Dr. An LI, Huazhong University of Science
and Technology

WA A: This tutorial gives an introduction on the recent technologies in the power
electronics converters for open—-winding motor drive

Compared with traditional three—phase AC motors with Y—connected windings, the open-winding
structure has many potential advantages such as wide speed operation range, fast dynamic
response, more control freedoms, and strong fault-tolerant capability. Therefore, the
topology and control of power electronic converter for open—-winding motor drive has
important theoretical research value and engineering practice significance.

Three major types of open-winding motor are used as examples to study: reluctance motor,
multiphase open—winding AC machine and active magnetic bearings (AMB). They share the
similarity of open—-winding structure, but are for different performance and targets.
Systematic study of these kinds of open—-winding motor drive has been done in recent years.
In this tutorial, the optimization progress of the open—-winding reluctance motor drive is
introduced step by step. By optimizing the zero—axis DC current flow path, the capacity and
number of power devices in the open-winding H-bridge topology are gradually reduced, and
several novel open—-winding topologies are proposed.

Further, several novel technologies of multiphase open-winding AC motor drive are introduced
A novel kind of multiphase open—-winding motor drive: series-winding motor drive (SWMD) is
introduced, which is able to be applied in normal AC motor and increase the voltage
utilization range significantly. Open—winding motor with floating capacitor is introduced
for multiphase AC motor also, to improve the power factor and speed range. Moreover, a Re-
configurable open—-winding multiphase drive is introduced, which is able to reconfigured the
circuit for the faulty phase and maximize the torque output capability of the post-fault
drive system.

Active magnetic bearing is a key technology for high speed rotational machinery in many
advanced applications for rotor suspension. Open-winding power electronics controller is
one of the most important part in the AMB system.This presentation introduces progress in
the power electronics controller for AMB system. One progress is the topologies for multi-
axis AMB, to reduce the power electronics devices and power losses by device sharing
principle. The other progress 1is the fault-tolerant AMB drive, to re-construct the

levitation force after failure of power electronics device and improve the reliability.
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This tutorial gives a road map for research and application of power electronics converters
in the area of open—-winding motor drive. The speakers have published more than 30 IEEE
papers and 30 granted patents in this field and the related work has been awarded with
“Gold Medal with Congratulations of the Jury” in 47th International Exhibition of Inventions
of Geneva.

OUTLINE OF TUTORIAL

1. Introduction of open—-winding motor drives

1.1Electrical machines with open-winding requirement

1. 2Power electronics converters

2Topology and control for open—-winding reluctance motor drive

. 1Principle of DC-RM

.2Basic topology for DC-RM drives: H-bridge converter

. 3Asymmetric converter: optimization of device rating

.4Three—-phase four—leg converter: utilization of common DC bias current

. 5Three-phase series-winding converter

NCREE O S SR S )

. 6Summary

3Multiphase open—-winding motor drives

3. 1Introduction

3. 2Series—-winding multiphase drive

3. 30pen—winding multiphase drive with floating capacitors
3. 4Re-configurable open—-winding multiphase drive

3. 5Summary

40pen-winding converters for active magnetic bearings

4, 1Active magnetic bearing drives: progress in the past
4, 2Three-half-bridge converter and its control for AMB drive
4, 3Fault—tolerant AMB drive

4. 4Shared-phase-leg converter: multi-axis optimization

4, 5Summary

5Conclusions

B E i : 48V bus—based datacentre voltage regulator modules: topology, control and magnetic
integration

B A: Prof. Haoyu Wang, ShanghaiTech University

WAEMA: In recent years, with the rapid development of emerging information technologies
such as 5G communication, big data, artificial intelligence, block chain, and cloud
computing, centralized computation and storage in data center are booming. To meet these
growing requirements, a large number of largescale data centers for data computing,
processing, and storage are built, and data center is becoming the critical infrastructure
to support proper functioning of modern societies.

The intermediate dc bus voltage in modern data center backend power supply is evolving from
conventional 12 V to 48 V. It still requires the voltage regulator modules (VRM) to feed
the terminal loads such as memory and computing units operating with very high current
(>100A/module) and very low logic voltage (0.8 V-1.8 V). This makes it challenging to
optimize the design of load side VRMs with quadrupled input voltage. This talk comprehensive
reviews the state—of the—art 48 V VRMs and categorizes them according to passive components
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utilization. Typical topologies are discussed, analysed and summarized to perform a
comprehensive performance comparison, such that the characteristics of different VRMs can
be manifested. Some design considerations are also given to facilitate the design of the
practical prototypes. Moreover, opportunities and challenges in the future data center

power system are presented to provide technical insights.
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PEE F M. Impedance-based stability and sensitivity analysis of multi-terminal MMC-HVDC
systems

PEBEA: Prof. Xiongfei Wang, Aalborg University

ABE A

The multi-terminal HVDC (MTDC) system based on modular multilevel converters (MMCs) is
increasingly developed in the high-voltage transmission grid. The MTDC could introduce
various benefits to the power system by bringing in more operational flexibility. Yet, the
fast control implemented in MMC stations might interact with AC/DC grid, leading to system
oscillations in a wide frequency range. On the other hand, the control details of each
vendor—specific MMC are not available to the transmission system operator (TSO) due to the
intellectual property (IP) concern. Hence, small-signal stability studies of the MIDC system
represented by black—-box models are urgently needed.

This tutorial intends to share our experience gained from a collaborative research project
with German TSO TenneT, which focuses on the small-signal stability and sensitivity analysis
of the MTDC system. Among other stability assessment methodologies, impedance—-based
stability analysis is adopted to facilitate TSOs dealing with black—-box models. This
tutorial will start with introducing a systematic impedance modeling methodology that is
capable of capturing the frequency coupling dynamics of the MMC system. Then, a developed
PSCAD-compatible software toolbox that enables the accurate AC/DC impedance (matrix)
measurement of the MMC will be introduced, together with sharing our experience of some
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practical considerations for the impedance measurement. Next, stability studies will be
performed based on impedance measurement data, first for a single MMC station connecting
to the AC grid, then extended to the MIDC system. In the end, the proposed multi-level
sensitivity analysis approach will be introduced, with which, root causes of the unstable
operation of the MTDC system can be identified simply based on the impedance measurement
data, which does not require the knowledge of the detailed control scheme used in each MMC

station.

ﬁ#ﬂéjﬁiﬁ: Advances in High-Voltage Conversion—-Ratio Step-Up Isolated DC-DC Converters with
SiC Power Semiconductor Devices

B A: Prof. Saijun Mao, Fudan University

WA A: High-voltage conversion-ratio step—up isolated DC-DC converters have been widely
used in industrial application such as electrostatic precipitation, medical X-ray, DC grid,
as well as pulsed power supply. This tutorial focuses the recent advances of high-voltage
conversion-ratio step-up isolated DC-DC converters. The tutorial starts with the
introduction of high frequency high-voltage conversion-ratio step—up isolated DC-DC
converters including the basics, development history, the state—of-the-art technologies and
future trends. Key enabling technologies for performance improvement are summarized. The
opportunities and challenges of SiC devices for the high-voltage conversion-ratio step-up
isolated DC-DC converters are presented. Secondly, the HV architectures are classified and
evaluated in detailed. Then the characterization and modelling of SiC MOSFET, and
comprehensive design considerations of high-speed gate driver solution for the SiC power
stage are given. The analysis of rectifier device technologies for the voltage multiplier
is provided. The generic steady-state circuit modeling methodologies and output voltage
sharing technologies are introduced. Finally, the technology demonstrator and prototype
experimental results of 300kHz 500kHz 50kW 140kV output DC-DC converter are provided. The
audience will be the entry level and intermediate university students and engineers in
industry who are interested in DC-DC converter, SiC devices, and high voltage power supply
technologies.
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%#EEﬁE%ﬁ: Development of DER inverter topologies and pulse energy modulation

kB A: Prof. Shuang Xu, North China University of Technology

WM A: As the power electronics industry has developed, various families of power
electronic inverters and rectifiers have evolved, often linked by power level (single- or
three— phase), switching devices, and topological origins. The process of switching the
electronic devices in a power electronic converter from one state to another is called
modulation. The most popular modulation strategy for controlling the ac output of bridge
inverters is known as carrier—-based pulse width modulation (PWM), which varies the duty
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cycle of the inverter switches at a high switching frequency to achieve a target average
line-frequency output voltage or current. This tutorial provides a comprehensive overview
of the evolution of single—-phase converter topologies underlining power decoupling
techniques and the development of various PWM techniques and pulse energy modulation (PEM).
Different with most carrier—based PWM techniques, PEM employs energy reference rather than
the voltage or current reference to compare with the carrier waveform to produce the
triggering signals. Conventional passive power decoupling techniques paralleling a large
electrolytic capacitor at the DC side were commonly used in single—-phase power converters
to buffer the second-order power mismatch. In recent years, as the active power decoupling
technologies advance, it is promising to reduce the capacitance of the DC-link capacitor
to enable the use of small film capacitors and extend the lifetime of the overall converter
system, by employing independent power decoupling circuits such as bidirectional converters
or dependent power decoupling circuits that share power electronic components with original
converters. The active power decoupling topologies are evolved on three branches: current—
reference, DC voltage-reference and AC voltage-reference. The tutorial presents benefits
and drawbacks of each topology as compared with its predecessor in an underlying logic way
enabling the audience to develop a systematic methodology to come up with new solutions for
their own applications. In addition, a general comparison has also been made in terms of
decoupling capacitance/inductance, additional cost, efficiency and complexity of control,
providing a benchmark for future power decoupling topologies. Finally, a 10kW single-phase
power inverter system is used as an example in the case study of power decoupling project
at the Research Center for Photovoltaic System Engineering of Hefei University of Technology
in China. The electrolytic capacitor of mF is replaced by a smaller film capacitor of 200uF
through topological and algorithmic designs, where a direct input current predictive control
technique is used to achieve the power decoupling function.
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£ . Power Semiconductor and WBG Devices
e GaN
Power Systems

Integration Drives Next-—Generation

Tony Liu Sr. Director IC Design, Navitas
Semiconductor Limited

e SiC MOSFET
Applications and Extreme Working Conditions

Robustness in Various

Xueqian Zhong Senior Device Engineer,
InventChip Technology Co.,Ltd

® [nfineon latest module solution for ESS PCS
design and 3-level topology application
Zhenbo Zhao Lead

Infineon Technologies

Principal Engineer,
Center of
Competence (Shanghai) Co. , Ltd.

% B . High Bfficiency and Green Energy
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Solution for Data Center

e "AC to IC" - Murata’s Power Solutions for
Open Compute and Data Center
Neil Yang Power Product Expert, Murata

(China) Investment Co., Ltd.
eHigh efficiency High Power Density Cellular
380V-12V DCX Using Low NFoM Devices and
Resonant Drive Transformer
Xinke Wu Professor, Zhejiang University
control strategy for

with

e Adaptive parameter

virtual DC storage

motor energy

interface converter

Linjie Zhang Student, Xi’an University of

Technology
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