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» Energy Technology Department at Aalborg University

40+ Faculty, 100+ PhDs, 30+ RAs & Postdocs, 20+ Technical staff, 30+ visiting scholars
60% of manpower on power electronics and its applications
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» Energy Technology Department at Aalborg University

Research and Education Sections at Department of Energy Technology, Aalborg University

. . . Fluid Power .
Electric Power Power Electronic Electrical ) Thermo Thermal Energy Esbjerg Energy
' and Mechatronic . .
Systems Systems Machines Fluids Systems Section

Systems

Multi-disciplinary Research Programs

|

Core power electronics
research program

Wind Power Systems Department in total

40+ Faculty members

Photovoltaic Systems 100+ PhD students

30+ Research assistants and postdocs
30+ Visiting scholars and students

- - 20+ Technical and administrative staff
Microgrids 4  In-house company divisions

Programs of power
electronics intensive

applications E-Mobility and Industrial Drives

Fuel Cell and Battery Systems 60%+ of the above manpower are in

: : power electronics and its applications.
Intelligent EnergySystems and Active Networks
3 in-house company divisions heavily

Programs of power Modern Power Transmission Systems involve in power electronics.

electronics related
applications Offshore Energy Systems

Green Buildings

Thermoelectrics

Biomass

More information: Huai Wang and Frede Blaabjerg, Aalborg University fosters multi-disciplinary approach to
research in efficient and reliable power electronics, HowZpower today, issue Feb. 2015.
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» Efficient and Reliable Power Electronics Program

Mission

To develop innovative power electronic converters and systems to all
relevant applications, which are efficient, reliable and cost-competitive
by means of reduction in manufacturing, maintenance and operational
costs. It addresses the following core challenges:

Future power electronics products target for ppm level of return rate, with

optimized life-cycle performance in terms of energy efficiency and cost
Undesirable harmonics and resonances in local electrical network and power

systems
Lack of design tools for efficiency, reliability and cost oriented power electronics

design
Emerging applications of power electronics under harsh environments and long

operation hours
Emerging active devices and passive components need paradigm shifts in

packaging technology and power electronics design
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» Efficient and Reliable Power Electronics Program

Examples of University-Industry Collaboration

B 1990s - Danfoss Professor Program
B 2000s - Vestas Power Program
B 2010s - CORPE and IEPE

Industry focus

System integration
Business integration

Innovative
Product development

Innovative platform:
research and development of
Intelligent power electronics

(IEPE}

Research and development
of reliable power electronics
(CORPE)

Fundamental technology
Devices, and physics

University focus
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» Overall Research Scope on Power Electronics Reliability

50+ million Euro funding during 2012-2023 from government and

industry to address the research

Electronics
Reliability

Physics-of- Component
failure physics

Analytical
Physics

Paradigm Shift

B From components to failure mechanisms

B From constant failure rate to failure level with time
B From reliability prediction to robustness validation
B From microelectronics to also power electronics

Source: H. Wang, M. Liserre, F. Blaabjerg, P. P. Rimmen, J. B. Jacobsen, T.

Kvisgaard, J. Landkildehus, "Transitioning to physics-of-failure as a reliability
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» Motivation for Reliability-Oriented Design

Reduce costs by
improving reliability upfront

1000 x

B [ ]
Cost Of Unreliability
2x More

100 x

CONCEPT DESIGN VALIDATION PRODUCTION

- Ideas/Sketches . Lost Market Share . Warranty/Recall
. Engineering/Design - Verification/Testing . Prototype Parts
. Specs/Drawings " Lost Production

Source: DfR Solutions, Designing reliability in electronics, CORPE Workshop, 2012.

> conpr 4
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» The Reliability Challenges in Industry

Present

R&D key tools

Product operating tests

limits

<

Customer <~ Replacement if 4  Lowrisk of failure | ¥ Peace f’f "_‘i“d
e)L(ISet::ta(taions failure < Request for <> Predictive
P < Years of warranty maintenance maintenance
Reliability target ¥ Affordable returns < Low return rates <> m return rates
(%) PR
N < Robustness tests . .
R&D approach i Esg;bc'zg:f:: hee | ¢ Improve weakest < Design for reliability
P components <~ Balance with field load
< Understanding
4 Testing at the failure mechanisms,

field load, root cause, ...
Multi-domain simulation

Product + Service
Data + Physics of Failure
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» Example - Multiphysics Simulation

Degradation of IGBT modules based on physics-of-failure simulations

Degradation
Model

1

The degradation model
can be initiated at any
step by inserting the re-
quired input (i, T, €, ).
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Simulation results are consistent with micro-sectioning
analysis and four-point probing results of degraded modules

Source: Kristian Bonderup Pedersen, IGBT Module Reliability. Physics-of-Failure based Characterization and Modelling,
PhD Dissertation, CORPE, Aalborg University, 2015
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» Example - Application-Oriented Degradation Testing

Power Cycling Testing on IGBT Modules
q—p-lﬂ:rnllur |—-

Load current

DsP
interface o i
n VEFCUITCN!
PN v I protection nl
Safety interface ‘—l—
= Enables Gate
e [Yisable Driver error
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= puT CTRL1 | eTRL2 " E
y ]
Monitoring 4 - 9 =
o <]
. Giate
(J_mc driver
driver
1 HLF
Diagram of an advanced power cycling testing system
DC-link capacitor
Loads 3x0.5mH
- - N | ( and electric fuse
\ . Control Board
= -
Ver measu
Water Cooling system

A low-power power cycling testing setup
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» Example - Application-Oriented Degradation Testing

Degradation Testing of DC Film Capacitors under Humidity Conditions

Ripple current
tester 1

Ripple current tester 2 Time (hour)

Capacitor degradation testing setup

B10 Lifetime vs. Relative Humidity
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A humidity-dependent lifetime model
one of the degraded samples
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Source:
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» Example - Condition Monitoring of Power Components

Gate Peak Current based IGBT Junction Temperature Monitoring

Gate voltage

Peak detector
‘ 25°C

. Outcome
ﬁ = > = = m Experimentally verified and
| 3mV/ C 125°C calibrated

-wﬁ.-.l 1.0ps/div EEEESS 5 Gate voltage compensation

Condition Monitoring and Remaining Lifetime Prediction of Capacitors

Input Layer | Hidden Layer | Qutput Layer

Input Current
—

Outcome
m An Artificial Neural Network (ANN) based

Capacitance method is applied for estimation of capacitance
ESR

Input Voltage
DC-link Voltage
—_—

Qutpu Current A . . .
— m Based on existing available information, pure

Output Voltage software solution
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» Example - the Activation of Passive Components

A Two-terminal Active Capacitor

Ik\\\’EI'
circuit

Diriving

* %6 % signals

{:14’ Gypp(S) » &
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» G opp(s) 4’?—’ G,(8)
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Cyoref

Vg

Low voltage DC-link
wcapacitor in full-bridge
High frequency

filter inductor
High frequency

. Top side filter capacitor

Bottom side
Self-power
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Micro-

controller
GaN based
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L
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.
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L
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» Example - DfR? Tool Platform at CORPE
Design for Reliability and Robustness (DfR?)

Circuit Simulation Software

MATLAB D|g¢|5

SSIMULINK

Design for Reliability and Robusiness (DfRE) Wind Power System

Step |

ion Profiles Component Reliability —— ——— System Reliabilty ——

-_—_ - - - - - - ——— — = Component: | Transistor-T1g ¥/ Component: |Transistor-T1g V| Sub-system: |Power Module \
Step 1 Lever

Display: |Votage V| Display: | Static lifetime v Display: | Unreliability curve /|

Step Il

Silicon to Software” |

[
ReliaSoft, |
|

—_——— e ——_——a

P

|

Step IV

L

Dy

Step V

Step VI

ComMSOoL

l Main GUI panel

Interfaces to other software

Electro-Mechanical
System

Power Electronics
System

Electro-Thermal

Ta . Taﬁsys Taﬁcomp‘ Vcomp . fl .
Environmental / |RH System-Level RHyys | ... |RHeomp Component Component- f | System-Level
) . System Circuit o === o > -
Operational Mission Profile | v. . . Mission Profile Level Reliability | f, Reliability
e R . S gy Simulation com| . - — — . > .
Mission Profiles Modeling I | Modeling Modeling f Modeling
Sys comp 4
= ——» > > = ——» >
° o o °
I I I I
| | | |
| | | |
| | | |
— — — —
Level 1 Level 2 Level 3 Level 4
Application dependent Independent Independent Component dependent

Modeling Framework
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» Example - DfR? Tool Platform at CORPE
Design for Reliability and Robustness (DfR?)

| DfR2_v1b_systemConfigMD - X

Design for Reliability and Robustness (DfR2) Framework Demo Case - PV Application

Select the mission profile input levels:

— L1. Environmentalk— ——— L2. PV Pane—— — L3. Power stage— L4. Power component

N, I /7

/c|)\ 0 C . < o |

Select: ® Select: O Select: O Select: O

Select the system architecture: Components of interest: Power Devices |Passive Components
PV Panel: BP365 v
PV Inverter stages: | Single-stage ~ ‘ ‘ ‘
Converter topology: | 2-level Voltage Source Inverter (3ph) v
Grid-side filter: LCL Filter v

Gnd code: Denmark ~
System dynamics: Level | - Synchronized - ‘ 1

£ HUAI WANG, CENTER OF RELIABLE POWER ELECTRONICS, AALBORG UNIVERSITY 08-MAR-2018 SLIDE 16 /27



» Example - DfR? Tool Platform at CORPE

Design for Reliability and Robustness (DfR?)

|4 DfR2_v1b_systemOverviewMD

Design for Reliability and Robustness (DfRz)

Step Il

Step Il

ﬂHUAI WANG, CENTER OF RELIABLE POWER ELECTRONICS, AALBORG UNIVERSITY

Framework Demo Case - PV Application

Mission Profiles
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» Example - Mission Profile Logger

Mission Profile Logger Developed at CORPE, Aalborg University

86x56 mm?
512 MB RAM

E
o]
o
+—
[<3]
c
—
Q
il =
+—
c‘

(Remote access)

licl
N ADXL375

(Accelerometer)
J<} Veel

Tomb, R.H.omp

Instantaneous data

O HIH6131 (Temp
l | & Hum. Sensor) AVG I'age data
2 .
AF lc1) & Vee1 ADC Extreme data
-":} R i, & Ve, M7367 Processed data
0—

SD Card

(OS, programs & Data)

A mission profile logger for measuring environmental and operational conditions
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» Project Roadmap on Power Electronics Reliability

CORPE - 12 million Euro

1 IEPE - 14 million Euro
EUDP project, a unique high- - illi
reliability power backup solution CROSSROADS QEEE; S 7 ;ﬂ I::ll‘::flérto
= EUDP project, system-level REST(Fuel cell |- I- u
= ._g reliability prediction approach (S5 R E LR X-Power - 8 million Euro [budget]
c .5 P TR Physics-of-faflure of > 50 million Euro funding 2012-2023
=g G RTL g Procetion process from government and industry
g o Various experimental platforms Sino-Danish project on highly-
g = and demonstrators efficient and reliable SiC systems G ina indust
= E Reduce testing time and maintenance cost co{&v;m-g;il;nl;s argd Zrraunhofer  Doghu | M
3 . . . .
ﬂ IEPE (Intelligent and Efficient Power converters volume and weight reduction innovations ABB  Stofa Banke
Power Electronics) APETT N ) o Ve, -
Advanced Power Electronic > N i
Technology and Tools e —— B T o
: Scientific SR TR (s P
Capacitor (TS Grid-interfaced SR Prioritized in Danish Roadmap  breakthroughs and R
reliability capacitor reliability for Research Infrastructures, multi-disciplinary [ ENTVT e EOTLTY
_g g ERC prgj eﬁte i eTode”t world-class testing facilities education ﬁ H‘rﬂgx” % w
i g and relizble smart tr?"s ; et : X-Power (Power Electronics [
S5 Scientific foundations Reliability Testing Facilities)
QG Obel Professorship . . -
8 & Villam foundation Increasing research
- CORPE (Center of Reliable Power (Reliablegifvg?ilectronic resources in the area
Electronics) based Power System)
_ of power electronics
w s s . s s
= | Core partners 2o KK crunoro= VSIS Continuing collaborations in future consortia - TE -
22 HI reliability worldwide
E ® Ne pong @ G DANFYSIK
o W enerau - Growing activities of new industry collaborations H
=z E collaborations o RO Fuji Electric 9 y = IN rece nt yea rs !
= =) A'.m MW, wooDwARD
o

[2011]2012]2013]2014[2015[2016[2017]2018[2019] 2020[ 2021 2022]2023] ---

Project roadmap at Center of Reliable Power Electronics (CORPE)

-

Years
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» Current Project Example 1 - APETT

APETT - Advanced Power Electronic Technology and Tools (2017-2021)

Advanced Power
Electronic
Technology and
Tools

Demonstration
(WP&)

+ 1-phand 3-ph drives
+ DC-DC converters

DfR? tools demonstration in wind, PY,
drive, and pump applications

Work packages and scopes of APETT

3 University partners + 6 industry partners

Demonstration of
DfRTools in
Industry
Applications

Wind farm

Systems

Wind power converter Mator drive

Application level
reliability requirements
and mission profiles, field
operation experiences

New modeling and
testing methods for
integrated DfR’
Tools

S —
Input

=

Environmental

conditions

Circuit and control
|

~

Design Tools
Links from environmental and operational conditions to
failure-mechanism — level mission profiles
Multi-time-scales and multi-stressors modeling
Physics-of-failure approach (or black-box approach)
Uncertainties and risk analysis
System-level reliability and robustness assessment

LT

Power module

ts or sub- blie:
Capacitor  Capacitor Energy storage Digital
element controller

Testing Tools
Mission profile based testing approach and protacol
Time - constrained calibrated lifetime testing methods
Component level, sub-assembly level reliability testing
System-level reliability testing

Feedback to design: technology benchmark; design guideline; key design and control variables;
lifetime extension strategies; environmental control, test protocols, validated lifetime models

Power electronics
reliability requirements
and loading profiles, field
reliability data

—_—

Output

* System reliability

* Robustness margins
* Impact of key
design and control
variables
Confidence levels
Impact on levelized
cost of energy
(LCak) or life cycle
cost (LCC)

*HUAI WANG, CENTER OF RELIABLE POWER ELECTRONICS, AALBORG UNIVERSITY
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» Current Project Example 2 - REPEPS

REPEPS - Reliable Power Electronic based Power System (2018-2023)

Input

Mission profile

e QOperational
conditions

e Environmental
conditions

' ™

System architecture
" LN s

AN J

Y

X

Research Thrusts

Failure mechanism of power electronic and power system components
Multi-time scale modeling and system assessment

Power electronic system modeling and analysis

Control of power electronic based power system

System probabilistic and reliability assessment

Validation of the proposed methods

Key Components of Power Electronic based Power Systems

Power Power converter
electronics and system

Power electronics
based power

Multi-converter
Assemblies

Output

e System reliability
assessment

* Power system risk
analysis (failure,
instability)

sub-elements  control cards system

Key Disciplines
Electrical engineering, power systems, power electronics,
reliability engineering, system engineering, control, statistics

Feedback to design and operation: design and operation guideline; key design and

operation variables; risk mitigation strategies; environmental control

h 4

e Identified new
methods to achieve
reliable and safe
power electronics
based power
systems

Av HUAI WANG, CENTER OF RELIABLE POWER ELECTRONICS, AALBORG UNIVERSITY
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» Part Examples of Research Infrastructures
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» Introduced New Courses in Energy Technology

Industrial/PhD Courses

m Reliability in power electronics systems (3 days, since 2013]

m Modern power semiconductors and their packaging (3 days, since 2016]

m Capacitors in Power Electronic Applications (2 days, since 2017)

m D-FMEA (Design Failure Mode and Effect Analysis) (4 days, 2017
workshop, since 2018 becomes a course]

|

Master Course
m Modern reliability from a practical approach (one-semester, since 2014])

= —em .
anes
22
anan
3%
.

reiaviityot [ 1ITSt book on Reliability of Power
commeerestenc — Electronic Converter System (IET, 2015)
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» Course - Reliability in Power Electronics Systems 2018

Description of the course

The course will present the state-of-the-art research
results from the Center of Reliable Power Electronics
[CORPE] at Aalborg University and the collaborated
companies and universities. It was firstly introduced in
2013 as one of the very first courses in its kind in the
world. The 2018 version of the course will cover the
following aspects:

= Introduction to modern reliability and robustness
approach

= Reliability testing methods and testing data
analysis le.g., Weibull)

= Long-term wear out and single-event abnormal
operation of active power modules and capacitors

= Design teols and system-level reliability analysis of
power electronic converters

=  Condition monitoring and thermal control of
critical power electronic components

30% of the time of the course will be exercises and
hand-on experiments in the field of reliahility

Keep yourselves updated at www.et.aau.dk

Fee

6000 DKK for PhD students outside of Denmark and
1500 DKK for PhD students in Denmark, who is not
from AAU. 8000 DKK for the Industry.

Credits
3.0 ECTS

Registration

Na later than 15 August 2018 by the following link:
https://phd.moodle.aau.dk,

Further information

Prof. Huai Wang

Aalborg University, Department of Energy Technology
Pontoppidanstraede 101, DK-9220 Aalborg, Denmark
Phone +45 9940 3816

E-mail: hwaldet.aau.dk

;? HUAI WANG, CENTER OF RELIABLE POWER ELECTRONICS, AALBORG UNIVERSITY

Accommodation

For hotel information and booking, please see our
webpage: http://www.et.aau.dk/phd/phd-courses/

Place
Aalborg University, Institute of Energy Technology

Pontoppidanstraede
DK-9220 Aalborg East, Denmark

Language
English

Prerequisites

Basic understanding of power electronics, power
semiconductor devices, capacitors, and hasic statistics.

Literature

[1] H. Chung, H. Wang, F. Blaabjerg, and M. Pecht,
Reliability of power electronic converter systems,
ISBN: 978-1-84919-901-8, IET, Dec. 2015.

[2] J. W. McPherson, Reliability Physics and Engineer-
ing: Time-To-Failure Modelling, Springer, 2010.

[3] Handbook for Robustness Validation of Autornotive
Electrical/Flectronic Modultes, ZVE|, Frankfurt am
Main, Germany, Jun. 2013.

September 5, 2018, 08.30-16.30

L0 Course introduction

L1  Training in understanding Weibull

Exc1- Exarcises on basic concepts of statistics

L2 Introduction to modern reliability in industry
L3 MCF curve, cost of poor reliability, robustness
L4 Lifetime budgets, degradation

[ Reliability test facilities, ALT and CALT

ExcZ-Lifetime estimation using data provided by
companies

L6  Reliability testing from DELTA perspective

September 6, 2018, 08.30-16.30
L7  Reliability of active switching devices [IGBTs)

Basic semiconductor physics

Failure mechanisms (wear out; at the edge of
SOA)

Electro-thermal-lifetime modelling

A lifetime prediction tool for IGBT modules

Condition moenitoring of IGBT modules

L8  Reliability of passive components (capacitors)

Basic capacitor physics

Failure mechanisms [wear out; severe conditions)

Electro-thermal-lifetime modelling

Active capacitive DC-links

Condition monitoring of capacitars

September 7, 2018, 08.30-15.40

L%  Reliahility challenges in power electronics and
design for reliability concept

L10 System-level reliability prediction - approaches
and case studies

Exc3-Design of a 10 kW PV inverter with B10 Lifetime of
10 years

Tour visit to CORPE facilities

3 Lab Sessions on Sept. 5 -7, 2018
Lab1 Non-destructive testing of active devices
Lab2 Reliability testing of capacitors

Lab3 Power cycling testing of IGBT modules

Lecturers

®  Prof. Frede Blaabjerg, Aalborg University, Denmark

W Associate Prof. Huai Wang, Aalborg University,
Denmark

B Advisor Peter de Place Rimmen, Danfass Power
Electronics A/S, Denmark

B Prof. Francesco lannuzzo, Aalborg University,
Denmark
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» Course - Capacitors in Power Electronic Applications 2018

Description of the course

Capacitors are one of the key components in typical
power electronic systems in terms of cost, volume, and
reliability. Power electronics  applications  are
consuming unprecedented quantities of electrolytic
capacitors, film capacitors, and ceramic capacitors.
This industrial/PhD course will discuss the sizing,
medeling, and reliability analysis of capacitors from an
application perspective, focusing on both classical and
emerging power electronics applications. It is the latest
research outcome of several PhD projects and
industrial collaboration activities. It was firstly
introduced in 2017 as one of the very first courses in its
kind in the world. The 2018 version of the course will
cover the following aspects:

m  Basics of capacitors and its functions in power
electronic converters

m  Emerging capacitor technologies and latest
developments

m  Capacitor sizing criteria in power electronics by
considering steady-state performance, transient
and stability performance under both normal and
abnermal operations

m  Reliability of electrolytic capacitors, film
capacitors, and ceramic capacitors

m  Mission profiled based electro-thermal-Lifetime
modeling of capacitors

m  Condition monitering and protection of capacitors
in power electronics applications

m  Capacitor minimization technigues in power
electronic systems

m  Case studies in DC-DC converters, Modular Multi-
level Converters IMMCI, photovoltaic inverters, and
ultra-low inductive capacitor bank design.

30% of the time of the course will be hands-on
exercises and lab experiments.

Keep yourselves updated at www.et.aau.dk

Fee

4000 DKK for PhD students outside of Denmark and
1500 DKK for PhD students in Denmark, who is not
from AAU. 8000 DKK for the Industry.

;? HUAI WANG, CENTER OF RELIABLE POWER ELECTRONICS, AALBORG UNIVERSITY

Credits
2.0ECTS

Registration

No later than 1 November 2018 by the following link:
https://phd.moodle.aau.dk

Further information

Prof. Huai Wang

Aalborg University, Department of Energy Technology
Pontoppidanstraede 101, DK-9220 Aalborg, Denmark
Phone +45 9940 3816

E-mail: hwa@et.aau.dk

Accommodation

For hotel information and bocking, please see our
webpage: http://www.et.aau.dk/phd/phd-courses/

Place

Aalborg University, Institute of Energy Technology
Pontoppidanstraede
DK-9220 Aalborg East, Denmark

Language
English

Prerequisites

Basic understanding of power electronics circuits and
control

November 22, 2018, 08.30-16.30
L0  Course introduction
L1 Basics of capacitors and emerging capacitor
technologies
= |ntroeduction to dielectric materials of capacitors
= Comparisons of different types of capacitors
= Failure mechanisms of capacitors

= Emerging capacitor technologies for power
electronic applications

L2 Electro-thermal-lifetime modelling of
capacitors

= Capacitor ripple current modelling
= Capacitor thermal modelling

= Lifetime modelling of electrolytic capacitors and
film capaciters

Exc 1 - Mission profile based capacitor lifetime
modelling

Lab 1 - Capacitor thermal characterization
L3  Accelerated degradation testing of capacitors
Exc 2 - Step-by-step capacitor lifetime data analysis

L4 Condition monitoring of capacitors

November 23, 2018, 08.30-15.30

L5 Capacitor sizing criteria in power electronics

Steady-state performance related criteria

Transient and stability related criteria

L&  Active capacitors with semiconductor circuits

Review of active capacitor concepts
Two-terminal active capacitors

Applications of two-terminal active capacitors

L7 Capaciter application case studies

Capacitor bank optimization in DC-DC converters

Low-inductive bus bar design

Capacitor sizing for modular multi-level
converter

Exc 3 - Step-by-step capacitor sizing for a PV inverter
with specified reliability specifications

Course feedback
Tour visit to CORPE capacitor facilities

Lecturer

B Associate Prof. Huai Wang, Aalborg University,
Denmark
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» Short Bio.

Huai Wang is currently an Associate Professor and a Research Thrust Leader with the Center of Reliable Power
Electronics (CORPE), Aalborg University, Denmark. His research addresses the fundamental challenges in modelling and
validation of power electronic component failure mechanisms, and application issues in system-level predictability,
condition monitoring, circuit architecture, and robustness design. In CORPE, he also leads a capacitor research group
including multiple PhD projects on capacitors and its applications in power electronic systems, and collaborates with
various industry companies across the value chain from manufacturers to end-users of capacitors. Prof. Wang lectures
two Industrial/PhD courses on Capacitors in Power Electronics Applications, and Reliability of Power Electronic Systems
at Aalborg University. He has given more than 20 tutorials at leading power electronics and reliability engineering
conferences (e.g., ECCE, APEC, IECON, PCIM, ESREF, etc.) and a few keynote speeches in the above research areas. He
has co-edited a book on Reliability of Power Electronic Converter Systems in 2015, hold 2 patents, and filed another 4
patents in advanced passive component inventions. He has contracted a book with Wiley on Capacitors in Power
Electronics Applications: Sizing, Modeling, and Reliability (ISBN: 978-1-119-28734-6).

Prof. Wang received his PhD degree from the City University of Hong Kong, Hong Kong, China, and B. E. degree from the
Huazhong University of Science and Technology, Wuhan, China. He was a short-term visiting scientist with the
Massachusetts Institute of Technology (MIT), USA, and ETH Zurich, Switzerland. He was with the ABB Corporate
Research Center, Baden, Switzerland, in 2009. Dr. Wang received the Richard M. Bass Outstanding Young Power
Electronics Engineer Award from the IEEE Power Electronics Society in 2016, for the contribution to reliability of power
electronic converter systems. He serves as the Award Chair of the Technical Committee of the High Performance and
Emerging Technologies (TC6), IEEE Power Electronics Society, and as an Associate Editor of IET Power Electronics, IEEE
Journal of Emerging and Selected Topics in Power Electronics, and IEEE Transactions on Power Electronics.

Contact: Prof. Huai Wang
eMail: hwa(det.aau.dk
www.corpe.et.aau.dk
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