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Prof. Fred C. Lee
Virginia Tech.
Member of U.S. National Academy of Engineering

5
‘ ‘ IEEE Fellow
‘ Speech Title: Design for Manufacturability-A New Paradigm

Abstract

In today’s power electronics products, quality and reliability are given. Great emphases are placed on high
efficiency, high power density and low cost. The current practice has reached a level of maturity that
further advances will be closely linked to improvement in power devices, materials, and fabrication tech-
niques.

With recent advances in wide-band-gap (WBG) power semiconductor devices, namely, SiC and GaN, we
have witnessed significant improvements in efficiency and power density while operating at a frequency
an order of magnitude higher than the current practice using silicon counterparts. With this dramatic in-
creased operating frequency, current design practices are challenged. Design trade off previously consid-
ered impractical or inconceivable can be realized not only with significant gain in efficiency and power
density, but also drastic improvement of EMI/EMC and manufacturability. Several examples will be given
to illustrate the potential impact of WBG devices in performance improvements and ease of manufactura-
bility of future power electronics products.

Prof. Alan Mantooth

University of Arkansas

President of IEEE Power Electronics Society

IEEE Fellow,

Speech Title: Design Automation in Power Electronics

Abstract
Design automation for power electronics is a growing need with greater utilization of wide bandgap (WBG)
power semiconductor device technologies in applications. Several industry, academic, and design auto-

mation companies convened just before ECCE in Portland, Oregon in September to discuss the design

issues and whether current tools have need of revision to address the emerging WBG era. This talk will

describe the key findings from that workshop. Gaps and research needs will be described including those

in multi-objective optimization, multi-disciplinary co-design, and others. Current solutions will be re-

viewed with a commentary as to where they require growth and expansion.
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Prof. Frede Blaabjerg

Aalborg University

IEEE Fellow

Speech Title: Design for reliability in power electronic systems

Abstract

In recent years, the automotive and aerospace industries have brought stringent reliability constraints on
power electronic converters because of safety requirements. Today customers of many power electronic
products expect up to 20 years of lifetime and they also want to have a “failure free period” and all with
focus on the financials. The renewable energy sectors are also following the same trend, and more and
more efforts are being devoted to improving power electronic converters to account for reliability with
cost-effective and sustainable solutions. This presentation will introduce the recent progress in the relia-
bility aspect study of power electronic converters for power electronic applications with special focus on
renewables. It will cover the following contents: the motivations for highly reliable electric energy con-
version in renewable energy systems; the reliability requirements of typical renewable energy systems and
its implication on the power electronic converters; failure mechanisms and lifetime models of key power
electronic components (e.g., power semiconductor switches, capacitors, and fans); long-term mission pro-
files in Photovoltaic (PV) and wind power applications and the component level stress analysis; reliability
analysis methods, tools, and improvement strategies of power electronic converters for renewable energy
systems. A few case studies on PV and wind power based renewable energy systems will also be discussed.

Prof. David Perreault

" Massachusetts Institute of Technology

IEEE Fellow

Speech Title: Architectures and Topologies for High-Frequency, High-Density Power
Conversion

Abstract

Magnetic components, including inductors and transformers, are often the largest contributors to the size
and loss of power converters, and can be a key limiting factor in achieving higher efficiency and smaller
sizes. This talk describes emerging approaches in the design of power electronics that seek to address
the twin challenges of miniaturization and performance. Through architectures and topologies that mini-
mize magnetic energy storage and utilize it more flexibly, the scaling limitations of magnetic components
can be offset, leading to smaller, higher-performance power converters. Examples are provided illustrat-
ing the opportunities provided by such approaches towards higher performance systems.

Dr. Don Tan

NGAS

Distinguished Engineer and Power Products Manager

IEEE Fellow

Speech Title: Intermediate bus architecture: A system’s perspective




Abstract

Four basic intermediate bus architectures are presented. Salient features for each system are discussed in
detail. They cover input power stage, bus voltage level, output power stage, output regulation, multiple
outputs, thermal property, system stability, and output impedance. Design tradeoffs are also presented to
guide practical designs. It is concluded that the double regulated intermediate bus architecture has the best
efficiency, regulation, thermal, and stability performances. Engineering hardware for the double regulated
intermediate bus achieved a record efficiency of 99%. Recent advancement in switched-capacitor-based
unregulated intermediate bus may provide higher power density.

Prof. Hirofumi Akagi

Tokyo Institute of Technology

IEEE Fellow

Speech Title: Trends in Power Electronics for High-Power Applications

Abstract

This talk focuses on present situations and future trends of power electronics intended for high-power
applications. The speaker starts with medium-voltage high-power high-speed and low-speed motor drives
using modular multilevel cascade converters with different circuit configurations, respectively. He shows
some experimental waveforms obtained from a few downscaled systems that were designed, constructed,
and tested in his laboratory.

Then, the speaker presents the 750-V, 100-kW, 20-kHz bidirectional isolated dual-active-bridge (DAB)
dc-dc converter using the latest 1.2-kV 400-A SiC-MOSFET modules. This power conversion system
consists of two dc-to-ac and ac-to-dc power converters and a single-phase medium-frequency transformer,
as well as four auxiliary inductors. The maximum conversion efficiency from the dc input to dc-output
terminals is as high as 99.5% at 31 kW, and 98.9% at 100 kW, excluding power losses of the gate-drive
and control circuits. If the latest Si-IGBT modules were used in the dc-dc converter, it would be impossible
to attain such an extremely high efficiency.

Finally, this presentation ends with the following message: “Since the 1980s, power electronics scientists
and engineers have been making a long voyage from the Silicon planet to the Silicon-Carbide planet. It
takes five years from now to complete this challenging voyage. The success in the voyage will bring a

new world to power electronics.”

Dr. Gourab Majumdar

Senior Fellow

Mitsubishi Electric Corporation

Speech Title: Power Devices indispensable for Advancing Power Electronics

Abstract

To meet the challenges of environmental issues such as climate change triggered by CO2 and greenhouse
gas emission, use of efficient systems across the whole sphere of electricity supply-chain, covering electric
power generation, transmission, distribution and consumption is spreading rapidly across the globe raising
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the importance of the power electronics and power device technologies to their highest level. On the con-
sumption side, for example, use of electrified vehicles employing advanced on board power electronics
systems — such as EVs, PHEVs and HEVs — is spreading rapidly worldwide, particularly in the advanced
countries. One of the key enabler of power electronics’ growth in such domains of efficient electric energy
processing is power semiconductor module. Currently, most of such power electronics systems use silicon
based semiconductors such as IGBT modules and Intelligent Power Modules (IPMs). The Wide Band-
Gap (WBG) materials (e.g. SiC and GaN) based power semiconductors are considered as prospective
candidates to more aptly serve for performance challenges pursued by the applied systems. This keynote
presentation explains such trends highlighting on state-of-the-art power semiconductor chip and module
technologies.

Dr. Tatsuhiko Fujihira

Fuji Electric Co., Ltd.

CTO for Electronic Devices

Speech Title: Impact of SiC and RC-IGBT on Drive and Power Supply

Abstract

Growing population and economy of this planet require us to build up a sustainable society. In electric
power conversion, more energy- and resource-saving, efficient systems must be developed. Power devices
are the key for efficient power electronic systems. In this speech, state-of-the-art power devices and their
applications are presented mainly on SiC and RC-IGBT. They increase the output power density, reduce
the consumption of natural resources, and increase the efficiency of electric systems.

Prof. Sixiong Chen
g Xiamen Kehua Hengsheng Co.,Ltd

‘-‘é— Vice President / Chief Engineer
™) Speech Title: Research on the Reliability of Uninterruptible Power System

Abstract

The reliability of the uninterrupted power system is one of the basic conditions to ensure the safe operation
of all the key electrical loads. The power flicker of tens of millisecond may cause the downtime of the
key equipment such as the data center server and even lead to the equipment failure and damage. The
report explained the reliability of the uninterrupted power system, including how dose the UPS equipment
impove the reliability of the uninterrupted power system, how to analyse the reliability of the uninterrupted
power system, what is the relationship between reliability and availability, and so on. The report try to, for
users, re-explain the reliability of uninterrupted power system from another perspective and eliminate
some industry misunderstandings.
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