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Conference Program 2017 at a glance 

Tuesday, 27 June 2017

M
O

R
N

IN
G

9:30    Conference & Exhibition Opening 

10:00-12:00 Room 2 

Special Session: Wide Bandgap Power Electronics 

Chairperson: Zhihong Wu, Tongji University, China 

12:00-12:40 Room 2 

Keynote 
Hybrid Renewable Energy Standalone Systems 

Ambrish Chandra, ETS, Canada 

Chairperson: Enrique Dede, ETSE University of Valencia, Spain 

12:40-14:00  Lunch Break 
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12:40-14:00 Exhibition Hall 2 

Poster Session  

Chairperson: Norbert Pluschke, Semikron, Hongkong 

14:00-16:20 Room 2 
Oral Session 
Advanced Power Semiconductors I  

Chairperson: Naoto Fujishima, Fuji Electric, 
Japan 

Room 11 
Oral Session 
Automotive Power Electronics 

Chairperson: Xuhui Wen, Chinese Academy 
of Science, China 

Wednesday, 28 June 2017 
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9:30-11:50 Room 2 
Oral Session 
Advanced Power Semiconductors II 

Chairperson: Gourab Majumdar, Mitsubishi Electric, Japan 

12:00-12:40 Room 2 

Keynote 
The Characteristics of Advanced Power Electronics Devices for High Performance 
Power Converters  

Xiangning He, Zhejiang University, China 

Chairperson: Meiqin Mao, Hefei University of Tech., China 

12:40-14:00  Lunch Break 
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12:40-14:00 Exhibition Hall 2 
Poster Session  

Chairperson: Dapeng Zheng, Shenzhen Hopewind Electric, China 

14:00-16:20 Room 2 
Oral Session 
Power Conversion 

Chairperson: Xu Lie, Tsinghua University, 
China 

Room 11 
Oral Session 
Renewable Energy and Smart Grids 

Chairperson: Tianhao Tang, Shanghai 
Maritime University, China 
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Conference Program 2017 

09:30 Conference & Exhibition Opening 
Leo Lorenz, ECPE, Germany 

Tuesday Oral Session - Special Session: Wide Bandgap Power Electronics 

Schedule 
Tuesday Morning, 27 June 2017 

Meeting room 2 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson:  
Zhihong Wu, Tongji University, China 

10:00 High Efficiency Control Method for Non-Isolated Three-Port DC/DC 
Converter 
Yunchao Han, Friedrich-Alexander University Erlangen-Nürnberg, Germany 

This paper presents a non-isolated three-port DC/DC converter which is optimized to 
connect a three-wire, bipolar ±380 VDC microgrid to different sources and loads like 
photovoltaics, batteries and fuel cells. A novel control method is used to reduce the 
switching losses and achieve and extremely high efficiency over a broad operating 
range. A 6 kW prototype DC/DC converter is presented to verify the proposed control 
method. The prototype achieves a peak efficiency of 99.3%. 

10:25   Impact of SiC on Power Supplies and Drives to Save Energy and Materials 
Tatsuhiko Fujihira, Fuji Electric, Japan 

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 devices. They increase the output power density, reduce the 
consumption of natural resources, and increase the efficiency of electric systems. 

10:50 Coffee Break 
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11:05   GaN Gate Injection Transistor for Reliable Power Supply Solution 
Howard Sin, Panasonic Industrial Devices Semiconductor Asia, Singapore 

The normally-off GaN GIT with breakdown voltage of over 600V and current collapse 
free up to 850V has been applied to various power supply applications.  
GaN GIT’s performance is unparalleled and far more superior than existing Si-
devices, thus realizing higher efficiency and higher density solutions.  

With growing confidence in GaN GIT, this presentation will discuss the robustness of 
this device demonstrated through different reliability testing methods. Examples of 
actual application implementation and devices enabling innovation will be described.  
This presentation will also review recent advancements in GaN GIT technology which 
exhibit very promising potential for future power switching systems. 

11:30  Recent progress in SiC power devices for power electronics applications 
Hiroshi Watanabe, Mitsubishi Electric Corporation, Japan 
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Tuesday Keynote 

Schedule  
12:00-12:40, Tuesday, 27 June 2017 

Meeting room 2 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Enrique Dede, ETSE University of Valencia, Spain 

12:00 Hybrid Renewable Energy Standalone Systems 

Ambrish Chandra, Department of Electrical Engineering, École de technologie 
supérieure, CANADA 

Several isolated areas in the world currently use only diesel generators 
(DGs) to serve their requirements of electrical energy. However, the use of 
DGs has many drawbacks: 1) high cost of electricity, 2) air and noise pollution, 3) 
Loss in fuel efficiency and maintenance cost. To remedy those problems it is better to 
generate power from a cost-effective, environmental friendly renewable energy 
sources (RESs) such as wind, solar, hydro, biomass, etc. RESs are clean and almost 
available all over the planet but are intermittent in nature, especially wind and solar 
power generations. 
This makes their integration to micro-grid with DG difficult, especially if the local grid is 
not connected to the main grid. Hybrid standalone system consists of many elements 
such as photovoltaic panels, wind turbines, DG, energy storage system, AC and DC 
loads, dump load etc. Most of these elements are connected to the AC or DC bus via 
power electronic devices. 
In this presentation many possible hybrid renewable energy standalone systems will 
be discussed. Control of some of the systems will be discussed in detail. 

12:40 – 14:00 Lunch Break & Poster Session 
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Tuesday Poster Session 

Schedule 
Tuesday afternoon, 27 June 2017, 12:40-14:00 

Poster Gallery in the exhibition hall 2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Norbert Pluschke, Semikron, Hong Kong 

12:40 Three-dimensional temperature field analysis and structure optimization of 
Wind power busbar slot connector 
Xinbo Huang, Xi’an Polytechnic University, China 

Busbar slot connector as an important part of the wind power distribution system, its 
heat fault is a key factor to affect the safety and stability of the equipment. Based on 
this, in this paper, the finite element model of three-dimensional temperature field of 
the busbar slot connector is established, Finite element analysis was carried out on 
the heat exchange problem of the connector, and the optimization method of the 
structure of the busbar slot connector was put forward. According to the contact 
characteristic of the connector, the theoretical analysis is carried out, and the impact 
of the reducing of the fixed bolt fastening force on the value of connector contact 
resistance in the process of vibration is considered; moreover, the influence factors of 
the temperature field distribution of the connector are discussed. The experimental 
results show that the temperature field distribution is correct and the optimization 
method is feasible. 

12:40 An Application of new generation IGBT module on I-type NPC 3-level topology 
Yuancheng Zhang, Mitsubishi Electric & Electronics (Shanghai) Co., Ltd., China 

This paper presents an application of new generation IGBT module on I-type NPC 3-
level photovoltaic inverter of 1500V PV panel system. It introduces the characteristics 
of new generation IGBT module, as well as an application of I-type NPC 3-level PV-
inverter based on the 2-in-1 module constructing. 

12:40 Application of ADALINE-Based ARX Model to Control the DC Link Voltage in 
Resonant Inverters Used in Induction Cookers  
Juan Pablo Ochoa Avilés, Federal University of São João del-Rei, Brazil 

The full-bridge inverter is the common choice in practical applications, although half-
bridge topologies have reduced component count. The class DE parallel resonant 
inverter is a prominent example adequate to induction cookers, while this paper aims 
at comparing its performance with that regarding a full-bridge inverter. Considering 
that the inverter dc link voltage may come to vary, a technique that allows keeping it 
constant is then proposed i.e. autoregressive model with exogenous input (ARX) 
based on adaptive linear neural network (ADALINE). Simulation results are presented 
and discussed to demonstrate the performance of the proposed approach. 
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12:40 Application Perspective Based IGBT5 Module Performance Evaluation 
Zhenbo Zhao, Infineon Technologies China Co., Ltd., China 

In combination with .XT technology and IGBT5 chip, the latest module generation 
called PrimePACK™ 3+ show about 30% higher output rated current capability with 
the basis of same housing size comparing to the previous PrimePACK™ 3. The 
module current density is increased accordingly, and IGBT5 operational junction 
temperature can reach up to 175oC.   
The paper will present the electrical characteristics of IGBT5 High power Chip P5 
from different application aspects. The performance in implementation with double 
pulse test bench for single module evaluation, two modules in parallel and 3-phase 
stack system level verification with actual full load operation are investigated. The 
general guidelines deriving from the tendency with gate resistor Rg, stray inductance 
Ls, and current sharing during turn on and off process are shown in details. The 
temperature rising surrounding IGBT5 module is analyzed in liquid cooling from the 
perspective of system application. Those evaluations will guide the users to catch the 
overall performance from module-level application, and well utilize IGBT5 to be more 
beneficial to system design improvement. 

12:40 7th Generation IGBT Modules Integrating Converter Inverter Brake 
Bo Hu, Mitsubishi Electric & Electronics (Shanghai) Co., Ltd, China 

For electrical systems, multifunction and miniaturization is a constant requirement to 
power devices, so the IGBT modules integrating converter, inverter and brake circuit 
is becoming more and more popular in the market. To comply with this trend, 
Mitsubishi Electric designed 7th CIB IGBT modules. With the latest chip technology 
and newly designed structure, a lot of advantages can be brought to electrical system 
design. 

12:40 Influence of parasitic resistance on current sharing of IGBT module  
Longfei Xie, CRRC Xi’an Yonge Electric Co., Ltd., China 

We want to know that Influence of parasitic resistance on current sharing of IGBT 
module, hence to improve the reliability of IGBT module. So in this paper, numerical 
simulation is used to investigate the relationship of current sharing with the IGBT 
Module parasitic resistance. An equipment circuit based on chip and DBC Layout is 
constructed. Also, the design method is proposed to reduce the impact of parasitic 
resistance on current sharing. 

12:40 3.3kV/1800A High Power IGBT Module 
Daohui Li, Dynex Semiconductor Ltd, UK 

3.3kV/1800A IGBT module with standard 140mmX190mm footprint is one type of new 
rating module packages to provide higher power than currently widely utilized 
3.3kV/1500A rating modules. Newly designed 3D busbar-substrate assembly has 
shown >40% lower inductance and high reliability than the traditional 2D structural 
power terminals.  
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12:40 Research on Reversing Current Phenomenon of the Dual-source Driver for SiC 
BJT 
Qing Liu, Nanjing University of Aeronautics and Astronautics, China 

As SiC BJT is a current-controlled device, it becomes a trivial issue to achieve both a 
low power consumption and competitive switching performance. The dual-source 
base driver is a popular candidate to achieve these objectives. However, due to 
capacitor clamping, there is a reversing current flowing through the base resistor at 
turn-off moment, which increases the power loss. This paper investigates the reasons 
for reversing current phenomenon and introduces the new control method to prevent 
it. The proposed gate driver is verified by LTSPICE simulation and experimental test. 

12:40 Evaluating Self-commutated Reverse Conduction Characterization of 
Enhancement-Mode GaN HEFT 
Ying Zhang, Nanjing University of Aeronautics and Astronautics, China 

Enhancement-mode GaN switches has been developed with up to 650V blocking 
capability, fast switching, and low conduction losses in commercial devices. Self-
commutated reverse conduction is a very important characteristic of enhancement-
mode GaN HEFT, especially for synchronous rectification topologies. This paper 
introduces the new commercial enhancement-mode GaN HEMT and its on-state 
characteristics, especially the self-commutated reverse conduction. To compare three 
schemes: only  a eGaN, only a diode, eGaN with an anti-parallel diode using Si diode 
and SiC diode respectively, a DPT circuit is designed to analyse the influence on 
switching characteristics and power losses under different load and DC voltage 
conditions. 

12:40 Experimental Study of the Factors Affecting on Silicon Carbide MOSFET 
Switching Performance 
Junji KE, North China Electrical Power University, China 

In order to evaluate switching characteristics of the SiC MOSFET under high 
temperatures and high switching speeds, this paper presents systematically 
experimental analysis of electrical stress and switching losses from three aspects of 
gate driver parameter, parasitic parameters and temperature. On the basis of 
experimental results obtained, tradeoff strategies of parameter combination and some 
meaningful guidelines will be proposed for the design of high-speed power circuit. 

12:40 Advanced Cooling Solutions of High Power Automotive Module 
Fang Qi, Dynex, UK 

This paper presents a novel automotive power semiconductor package structure and 
processes optimization with VP as baseplate to reduce module thermal conductor and 
improve module thermal uniformity performance for increase module power density, 
also reduces the module’s weight. 
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12:40 Advanced IGBT and Packaging Technologies for Next Generation High Power 
Applications  
Evgeny Tsyplakov, ABB Switzerland Ltd, Switzerland 

An overview of ABB Semiconductors latest results covering high voltage IGBT/BiGT 
device and packaging technologies intended for demanding high power converters 
such as grid, traction, renewables and industrial applications will be shown. 

12:40 Silver paste and application in power devices  
Jinting Jiu, Senju Metal Industry Co., Ltd., Osaka Lab., Japan 

With the development of high performance SiC/GaN devices, new die-attached 
materials, which can bond chips to substrates at low temperatures but still work well 
at high temperatures, has become an urgent issue in these power devices now. In the 
work, we propose a simple process to prepare the silver particles in large-scale. The 
effect of preparation parameters to the morphology and size of particles was 
demonstrated. And the process of particles recycling was optimized according to the 
cost-effective approach. The performance of silver joints is clarified by comparing the 
relationship between silver particles and share strength. 
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Tuesday Oral Session - Advanced Power Semiconductors I 

Schedule 
Tuesday afternoon, 27 June 2017 

Meeting room 2 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Naoto Fujishima, Fuji Electric, Japan 

14:00 DIPIPMTM for Automotive Application 
Yazhe Wang, Mitsubishi Electric Corporation Power Device Works, Japan 

This paper presents the Dual In-line Package Intelligent Power Module (DIPIPMTM) 
family that dedicated for Electric Vehicle (EV) and Hybrid Electric Vehicle (HEV) air-
conditioner inverter drive applications. The DIPIPMTM product family that targeted for 
automotive applications adopted the advanced CSTBTTM power chip technology and 
embedded into Mitsubishi Electric’s unique insulation-sheet type transfer mold 
package that is capable to provide the excellent electrical characteristics and superior 
reliability for automotive application. By using the optimized wafer and assembly 
process, the DIPIPMTM achieved a package size that small enough to be able to 
dramatically shrink the compressor mounting space. Examples of DIPIPMTM in air-
conditioner inverter drive application for electric vehicle that targeted for long drive 
range and heavy passenger load are introduced. 

14:25 Upgrading of output power by newly developed 7th generation IGBT and 
package technologies 
Song Chen, Fuji Electric (China) Co., Ltd, China 

The newly developed products family of 7th generation IGBT module so called ‘Dual 
XT’ which housing is widely used in worldwide. Advanced technologies in this paper 
achieve over 30% upgrading of current rating of the product which can create 
significant benefit for power conversion systems. 

14:50 IGBT5 Based Power Module for high efficient PFC and inverter 
applications 
Ding Wu, Vincotech GmbH, China 

Nowadays, high efficiency for power electric conversion is more and more important. 
With higher efficiency, you can reduce the loss of power devices, have more compact 
design, and save system cost. One way is to use expensive SiC components, the 
other is to use much cheaper Si-based IGBT with multi-level topologies. This article 
will introduce IGBT-5 based power modules to have high efficiency but with 
reasonable cost. 

15:15 Coffee Break 
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15:30 Performance Evaluation of Split NPC 3L Modules for 1500VDC Central Solar 
Inverter up to 1.5MW 
Wei Jing, Semikron Electronics (Zhu Hai) Co. Ltd. Shenzhen Branch, China 

To pursue a lower system cost and a higher power generation efficiency, solar power 
industry is heading to the direction of 1500VDC system. As key devices for the 
system, solar inverters must be able to handle the DC input voltage as high as 1500V, 
and have a power capacity above 1 MW which is expected by the inverter 
manufactures for power density and cost reasons. This paper presents the 
performance of new designed split NPC 3L modules together with a built up inverter 
solution that is designed dedicatedly to meet the new demand of 1500VDC solar 
inverters. By splitting the NPC 3L topology into top and bottom parts, a powerful built 
up 3L leg can be achieved, which has 1200V blocking voltage and 1200A chip 
current. The switching characteristics of each IGBT and diode are measured on a 
built up 3L inverter by using the well-known double pulse test method. Furthermore, 
the inverter is tested with full power on a back to back inverter test bench. Testing and 
simulation results verify that the split NPC 3L inverter is capable to output 750A RMS 
current at 5kHz switching frequency with an efficiency of 98.7%, which means more 
than750kW output power at 600VAC without module paralleling and 1.5MW with 2 
pairs of modules in parallel. Compared with the traditional 3 half bridge modules build 
up solution, the introduced split NPC 3L solution has one less module and much 
easier bus bar design, which can lead to a compact and cost effective inverter design. 

15:55 94 mm Reverse-Conducting IGCT for High Power and Low Losses 
Applications 
Makan Chen, ABB Switzerland Ltd, Switzerland 

A new Reverse-Conducting Integrated Gate Commutated Thyristors (RC-IGCTs) was 
developed, offering larger turnoff current, higher junction temperature and better 
cooling than the existing platform. The 4500V RC-IGCT is optimized both for medium 
frequency application, e.g. MVD and wind power and low frequency for Multi-Level 
Modular Converter (MMC) e.g. STATCOMs. Simulation shows higher power 
conversion efficiency and power handling capability for RC-IGCT when compared 
with IGBT based solution. The new RC-IGCT enables 5MW converter design without 
device paralleling. 
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Tuesday Oral Session - Automotive Power Electronics 

Schedule 
Tuesday afternoon, 27 June 2017 

Meeting room 11 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Xuhui Wen, Chinese Academy of Science, China 

14:00 A Novel Modularized Equalization Circuit Based on DC-DC Chopper for Series 
Connected Lithium-Ion Battery packs  
Yingzhi Li, China Three Gorges University, China 

One disadvantage of current equalization circuit, used in series-connected lithium-ion 
batteries, is high energy transfer-loss. It inevitably leads insecurity of equipment and 
cooling investment increased. In this paper, a novel modularized equalization circuit, 
based on DC-DC chopper, is proposed to supply zero loss in theory. The researched 
modularized circuit includes double battery cells, two switches and an inductor. A 
respected output voltage can be satisfied through multiple modules connected in 
series. To confirm its performance, theoretical analysis and control method have been 
finished, respectively. Simulation and small scale experiments are applied to verify the 
effect of energy equalization in this work. 

14:25 A 500Arms 48V power stage of BSG inverter with TO-Leadless MOSFET for Mild 
HEV  
Rui Rong, Infineon Integrated Circuit (Beijing) Co., Ltd., China 

Electrical machines and inverters were used as Belt-driven Starter Generator (BSG) 
system in the Mild Hybrid vehicle to enhance the output torque of the engine. A 48V 
13.6kW inverter of BSG was designed with paralleled TO-Leadless MOSFETs. The 
phase current was up to 500Arms while the Vds voltage spike was under 70V. The 
maximum temperature rice of MOSFET was 30°C, and the current of MOSFET was 
balanced well. This design fulfilled the requirement with 105°C liquid cooling system. 
It’s scalable with optional numbers and different Rdson of MOSFET and flexible for 
3~6 phases inverter. 

14:50 700kVA/L power density IGBT module for xEV power train 
Akihiro Osawa, Fuji Electric, Japan 

I demonstrate that the new 1200A/750V IGBT module which has high power density 
of about 700kVA/L for xEV power train. The new IGBT module targets to the 200kW 
class motor. 
Trends of the power module for xEV are high power density, lower chip 
characteristics, downsizing and low thermal resistance. In order to satisfy these 
requirements, the new IGBT module is adopted the new Reverse Conducting (RC)-
IGBT featuring Fuji’s 7th-gen IGBT technology, cooler capability with Al direct liquid 
cooling structure and the lead fame technology. 
 As a result, the best performance of power density as about 700kVA/L is achieved. 

15:15 Coffee Break 
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15:30 A Double-Sided Cooling Package Design with Pinfin.  
Puqi Ning, Institute of Electrical Engineering Chinese Academy of Sciences, China 

A novel packaging structure for medium power modules featuring power 
semiconductor switches sandwiched between two symmetric substrates that fulfill 
electrical conduction and insulation functions is presented. The power switches in a 
popular phase-leg electrical topology are combined with pinfin structure for double-
sided cooling. 

15:55 Enhanced Power Electronics System for High-Performance Testing of Motor 
Control Units in a Power HIL Environment 
Gerrit Meyer, dSPACE GmbH, Germany 

Hardware-in-the-loop (HIL) simulation is an established test method for analyzing 
motor control units (MCUs). For highly integrated drive controllers, the controller and 
the power electronics must be tested at the electric power level (emulation). Testing 
propulsion drive electronics this way requires specific power electronics for emulation. 
The presented work introduces a special hardware solution based on an interleaved 
switching three-level neutral-point-clamped (NPC) inverter and a sophisticated control 
algorithm to establish a high-bandwidth electronic load for testing such electronic 
power systems. 
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Wednesday Oral Session - Advanced Power Semiconductors II 

Schedule 
Wednesday Morning, 28 June 2017 

Meeting room 2 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Gourab Majumdar, Mitsubishi Electric Corporation, Japan 

09:30 New Concept Package with 1st Generation Trench Gate SiC MOSFETs 
Jun Li, Fuji Electric (China) Co., Ltd. , China 

Recently the main requirements in the market are further downsizing and higher 
efficiency of power conversion systems. For this reason, enhanced power density of 
the power modules will be the key to succeed. In this paper, electrical characteristics 
for all SiC modules with the 1st generation trench gate SiC MOSFETs and new 
concept package were presented. In addition, it was demonstrated that 1 rank 
extension for inverter capacity could be accomplished by applying all SiC modules 
against conventional Si modules. 

09:55 A Novel High Thermal Performance Insulated Package Takes Power Integration 
to the Next Level 
Omar Harmon , Infineon Technologies AG, Austria 

In this paper, we present a novel plug & play fully insulated TO247 with a Dual Die 
Pad configuration. This fully insulated device enables highest power density by 
reliable thermal path from chip to system heatsink. This brings power integration to 
the next level and fills the gap between single switch devices and power module 
solutions. We demonstrate in this paper PFC efficiency and device thermal 
measurements using a fully insulated IGBT and diode in dual die pad configuration 
comparing to a standard two discrete solution. In the final paper, we will also discuss 
possible topologies and applications that will address and benefit by this new 
package. 

10:20 How to apply the better performance of SiC modules  
Xiankui Ma, Mitsubishi Electric & Electronics (Shanghai) Co., Ltd. , China 

Comparing to Si devices, SiC devices has better performance on both conduction 
power loss and switching power losses. There are many types of SiC power devices, 
including discrete MOSFET, SiC MOSFET module and SiC IPMs. It will be helpful to 
select a proper power module for our application if we could have a good 
understanding on all these kinds of SiC modules. This paper will introduce these SiC 
modules and explain how to realize a better system design by applying using the 
better performance of SiC modules. 

10:45 Coffee Break 
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11:00 Comparison of 6.78 MHz Amplifier Topologies for High Power, Highly Resonant 
Wireless Power Transfer 
Michael de Rooij, Efficient Power Conversion, USA. 

Experimentally verified differential mode versions of the class E and ZVS class D 
topologies, built using eGaN® FETs, capable of highly resonant wireless power 
transfer to power and charge small laptop computers while operating at 6.78 MHz 
based on the AirFuel™ Class 4 standard at 33 W are compared. 
The results show greater than 85% amplifier efficiency over the entire full power load 
range capability can be achieved for either topology without exceeding 80% FET 
voltage rating or 100°C thermal limit while operating in a 25°C ambient. 

11:25 Characterization and Switching Pattern of SiSiC Hybrid Switch  
Dan Wang, Nanjing University of Aeronautics and Astronautics, China 

This paper presents the static and dynamic performance of paralleled 1.2kV SiC 
MOSFET and 1.2kV SiC IGBT and compares them with a full Si IGBT and a full SiC 
MOSFET reference devices having the same power ratings as for the hybrid samples. 
The hybrid parallel connection aims to reach optimum power device performance by 
providing low static and dynamic losses while improving the current capacity of SiC 
devices. Considering the different switching speeds and output characteristics of SiC 
and Si devices in such hybrid structure, the sequence of switching should be 
controlled to enable the Zero Voltage Switching (ZVS) for Si IGBTs. Test results are 
obtained to validate this approach with respect to the static and dynamic 
performance. 
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Wednesday Keynote 

Schedule 
12:00-12:40, Wednesday, 28 June 2017 

Meeting room 2 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson:  
Meiqin Mao, Hefei University of Technology, China 

12:00 The Characteristics of Advanced Power Electronics Devices for High 
Performance Power Converters 
Xiangning He, Zhejiang University, China 

12:40 – 14:00 Lunch Break & Poster Session 
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Wednesday Poster Session 

Schedule 
12:40-14:00, Wednesday, 28 June 2017 

Poster Gallery in the exhibition hall 2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Dapeng Zheng, Shenzhen Hopewind Electric, China 

12:40 Study of Quasi Z-source Six-leg Voltage-Source Inverter based on a New Space 
Vector Modulation Strategy 
Yougui Guo, Xiangtan University, China 

For the field of multiphase motor drive, a quasi Z-source six-leg voltage-source 
inverter(QZS-SL-VSI) topology is proposed and an improved modulation strategy with 
shoot-through control is presented. The simulation and prototype machine are 
designed to make experiments. According to analyze the results and compare with 
the traditional six-leg inverter, the feasibility and validity of the proposed topology and 
new strategy can well verified. 

12:40 Direct Torque Control of Permanent-Magnet Synchronous Machine Drives With 
Reduced Torque Ripple and Strong Robustness 
Cong Xiong, University of Chinese Academy of Sciences, China 

In conventional direct torque controlled permanent magnet synchronous motor drive, 
there is usually undesired torque and flux ripples. The existing methods, which 
optimize the duty ratio of the active vector, are usually complicated and parameter 
dependent. A simple yet effective method is proposed to obtain the duty ratio, which is 
derived from the perspective of flux vectors and load angle. The proposed scheme is 
able to reduce torque ripple significantly and is robust to parameter uncertainties and 
variations of the PMSM while maintaining the simplicity and robustness of 
conventional DTC at most. Simulations results are provided to verify the effectiveness 
of the proposed method. 

12:40 Contactless Rotating Power Transfer System with Vertical Maglev Rotary 
Inductive Coupled Structure 
Yu-Min Sun, National Cheng Kung University, Taiwan 

In this paper, a new type vertical maglev rotary inductive coupling structure of the 
contactless rotating power transfer system for the high-speed rotation applications is 
developed. The magnetic field finite element method simulation software is used to 
analyze the different structures of the coils and magnetic materials. 
The coaxial-interlayered windings and extending magnetic materials are designed to 
improve the coupling capability. Moreover, for the reason to verify the feasibility of the 
proposed rotary inductive coupled structure, a brushless doubly fed rotationally driven 
architecture has been integrated. In order to design an accurate structure, the three-
dimensional printing technology is used to print its frame. 
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12:40 RC-IGBT Based Transfer Molded IPM for Home Appliance Application 
Hongguang Huang, Mitsubishi Electric&Electronics(Shanghai) Co.,Ltd, China 

This paper presents the latest 600V Dual-in-line Transfer Molded IPM for 
AC100~240V class low power motor control, SLIMDIP series, which is based on the 
2rd Gen. RC-IGBT of Mitsubishi Electric and have two types SLIMDIP-S (5A) and 
SLIMDIP-L (15A). This paper provides an overall introduction for this new DIPIPMTM 
series product, which including the performance and the inserted functions and etc. 

12:40 A Genetic Algorithm High Power Density Converter System Packing Method. 
Puqi Ning, Institute of Electrical Engineering Chinese Academy of Sciences, China 

This paper presents a packing design method for high power density converter 
system. Some practical considerations are introduced and implemented in the 
optimization. Along with a design example, the performance of proposed method is 
demonstrated. It could be a major step to improve the overall performance of future 
converters. 

12:40 Analysis of power supply from high-voltage side for electronic Current 
Transformer  
Yi Tian, Xidian University, China 

The wireless sensor has been widely applied in the field of power monitoring system; 
one of the difficulties in the design of the whole system design is the power supply. 
Because of the particularity of installation location of the wireless sensor, a self-supply 
power of the high-voltage side is designed in this paper. To limit the voltage and 
current output of the Current Transformer (CT) in the large current state, a simpler 
and more reliable direct limit mode–flat-wave reactance limit mode is adopted. It uses 
saturation characteristics of CT, and the current from 1A~50000A on busbars is 
converted to voltage energy 1~60 V. By comparing the experimental results with the 
iron-core of permalloy and amorphous, the circuit model of the CT is analyzed, 
eventually, the calculation formula of the iron-core specification is given. The 
experimental results demonstrate that the scheme is feasible 

12:40 A Large Input Voltage Range 1 MHz Full Converter with 95% Peak Efficiency for 
Aircraft Applications 
Nicolas Quentin, Ampere Laboratory and Safran Group, France 

This paper presents a design methodology of a 50 W isolated DC/DC converter 
serving as a power supply for aircraft equipment like a FADEC (Full Authority Digital 
Electronics Control). The particularity of this work is the design of a full converter 
regarding two antagonistic requirements which are a wide input voltage with an high 
efficiency. To fulfill those requirements an optimization regarding three different levels 
is done: 1- A suitable topology for wide input voltage range, 2- Proper technologies for 
high frequency operation and 3- A converter architecture to minimize the surface. A 50 
W, 18  80 V input voltage, 1 MHz switching frequency converter is built using GaN 
transistors and a planar transformer. The proposed converter operates under 
optimized soft-switching conditions in order to minimize switching losses and reached 
a peak efficiency of 95 %. This converter is compared with 2 other converters: an 
hard-switching 400 kHz Flyback topology which is the industrial standard equipment 
and an 1 MHz soft-switching topology without the architecture optimization. 
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12:40 An 820A 750V Compact IGBT Module with New Chip Technology for Automotive 
Inverter Application   
Rui Rong, Infineon Integrated Circuit (Beijing) Co., Ltd., China 

The Automotive 820A 750V IGBT module is a very compact power module optimized 
for hybrid and electric vehicle main inverter applications (xEV). The power module 
implements the new EDT2 IGBT chip generation, which has benchmark current 
density combined with short circuit ruggedness and increased blocking voltage for 
reliable inverter operation under harsh environmental conditions. The EDT2 IGBTs 
also show excellent light load power losses, which helps to improve significantly the 
system efficiency over a real driving cycle. 

12:40 Extra-compact 650V/600A IGBT Power Module (PM) for EV inverter application 
Hui Han, Mitsubishi Electric & Electronics (Shanghai) Co., Ltd., China 

Emerging EV industry breeds amounts of different requirements on automotive IGBT 
power modules, in order to meet EV industry’s requirements and promote its 
development, Mitsubishi Electric design new extra-compact J1-series automotive 
Power Module (PM) with cooling Pin-Fin structure to satisfy EV industry requirements, 
of which 650V/600A IGBT power module provides optimal choice for extensive 90kW 
EV inverter design. Moreover, harsh and complicated application conditions for EV 
need longer-life and higher-reliability IGBT modules, J1-series 650V/600A automotive 
power modules highlighted state-of-art technology of on-chip temperature sensors 
and Direct-Lead-bonding (DLB) to realize more reliable over-temperature protection 
and longer power cycle life. 650V/600A automotive IGBT power modules combined 
with driver reference boards adopted new driver ICs, have been applied in EV 
inverters successfully. 

12:40 Research on Full-Bridge Static Var Compensator with Small-Capacitor 
Equipped and Its application 
Bin Cao, China Three Gorges University, China 

This paper studies a full-bridge Static Compensator (STATCOM) from the point of 
capacitor’s energy storing and its application to power factor regulation. By using this 
concept to reactive power compensation, a single-phase STATCOM can be achieved 
with a small size dc-capacitor equipped. Additionally, soft switching technique and low 
frequency control are applied to reduce switching loss. Due to the minimized-used 
capacitor, a novel modulation technique and energy storing control method are 
proposed by considering the high-voltage waveform ripple. In this paper, theoretical 
analysis and simulation and small-scale experiments were completed to confirm the 
concept, respectively. 

12:40 System power analytic management 220V AC with cloud Computing Services 
applying internet of things technology.  
Samuel Enrique Muñoz Cucho, University National San Luis Gonzaga de Ica, Perú 

Power system management implemented by the bidirectional IGBTs switching 
method, complemented with a module Wifi, transmission and storage of data through 
method Post request and the Internet Https protocol and analyzed with algorithms of 
services Cloud computing 
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12:40 A Novel Droop Control of rectifier parallel system for constant DC bus voltage 
Wenshan Li, University of Chinese Academy of Science, China 

The load-dependent voltage deviation limits the application of droop control strategy 
in DC micro-grid system. A new droop control method is presented in this paper 
based on relative virtual resistance for the two PWM rectifiers current sharing system. 
The output parallel-connected three PWM boost rectifiers are proposed in multi-
terminal dc grid to provide energy conversion. The experimental results show that no 
DC bus voltage deviation is necessary using the method presented in this paper. 
Furthermore, good output current sharing between rectifier is obtained. 

12:40 Si-IGBT Based Topologies for Medium-Voltage Multi-Port Soft Normally Open 
Points (SNOP) 
Shaodi Ouyang, Xi’an Jiaotong University, China 

The power electronic-based soft normally open points (SNOP) can perform fast 
ON/OFF switching and it will play an important role in the future distribution system. 
At present, the power electronic topology for SNOP under different voltage and power 
rating still awaits discussion. In this paper, several topologies suitable for a three-
terminal, 10kV, 6MVAR SNOP are shown and discussed. The size comparison is 
done according to commercial products. A topology based on high voltage frequency 
inverter and two topologies based on power electronic transformer are proposed 
here. 

12:40 A Proposal of Control Method for Regulating Capacitor Voltages of Neutral 
Point Clamped Modular Multilevel Converter 
Ryuta Hasegawa, Toshiba Corporation, Japan 

Neutral Point Clamped Modular Multilevel Converter (NPC-MMC) is a hybrid cicuit 
topology which consists of sub-modules (SM) and self-turn off switching devices. This 
paper proposes a control method of regulating SM capacitor voltages of a three-
phase NPC-MMC. The control uses circulating currents to balance SM capacitor 
voltages as MMC, however, it is characterized by superposing DC, fundamental AC 
and 3rd harmonic on the circulating current. Experimental results show the 
effectiveness of the control method in four-quadrant operations. 

12:40 DC-link Impedance Model of Voltage Source Converter
Danhong Xue, Xi'an Jiaotong University, China

DC-link impedance model of voltage source converter (VSC) is needed in the stability
analysis of high voltage dc (HVDC) system. The work develops dc impedance model
for the 3-phase PWM Voltage Source Converter when they are viewed from a dc
terminal. The proposed modeling method uses traditional state-space averaging
method to derive the small-signal impedance of the VSCs. The impedance models
take converter controllers into account. The derived impedance models are validated
by comparing frequency responses of the analytical model and the impedance
measured at the dc terminal from a VSC model simulated in Saber.
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12:40 High Power Compact Automotive IGBT Module with Planar Technology 
Yangang Wang, Dynex Semiconductor Ltd 

A high power compact double side cooled automotive power IGBT module with planar 
technology is developed in this work. The module prototypes achieving the design are 
assembled and tested electrically, and it’s found that the overall performance is 
superior to the commercial products in terms of power density, efficiency, parasitics 
and safe operating areas. 
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Wednesday Oral Session - Renewable Energy and Smart Grids 

Schedule 
Wednesday afternoon, 28 June 2017 

Meeting room 2 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Tianhao Tang, Shanghai Maritime University, China 

14:00 Implementation of Super Real-time Simulation for Power Electronic 
Systems 
Xing Zhang, Hefei University of Technology, China 

To fast develop the power electronic systems (PES) for diversified application 
requirements, the need for new simulation methods are increasing. In this paper, a 
simplified and universal method for realizing super real-time simulation is presented 
so that the long term performance of a PES can be evaluated in a specific short-time 
by proportionally accelerating advancement of simulation time. The proposed method 
is validated by taking a PV generation system as an example to show the 
implementation process. A minute-day simulation is performed to demonstrate the 
energy balance and smooth dynamic behaviors of the PV generation system for a 
typical day. 

14:25 A New High Power Solar Inverter Topology with Reduced DC Potential for 
Enhanced Reliability 
Kondapalli Ramachandra Sekhar, Hitachi India Pvt Ltd., India 

To match the solar market demand, it is necessary to investigate high power solar 
inverter configuration with reduced DC bus voltages as higher DC bus voltages affect 
the reliability of the inverter. In this work a new inverter configuration with reduced DC 
bus voltages is proposed. Through proposed configuration, the total power is 
processed to grid with almost half of the DC bus by operating inverter modules of 
configuration with 180 phase shift though devoted PWM technique. A derived PWM 
technique ensures to derive the constant grid voltage irrespective of DC bus voltage 
variation due to irradiation mismatch. 

14:50 Principle of Power Electric Converter 
Jingwen Xie, Schneider Electric (china) Co., Ltd., China 

In traditional theories, the converters are classified by structure and functions, the 
relationship of the different converters is separated and unclear. In this paper, a 
universal model and expression are proposed, which help to reclassify the converters 
considering relations among them. Based on the volt-second balance principle, the 
general model of the converters is built first according to the basic Buck converter. 
And then a unified mathematic expression of the converters is put forward. Within the 
appropriate boundary conditions and some possible variations of this unified 
expression, the expressions of the specific converters can be deduced, such as 
Boost, Buck-boost, Inverter and Rectifier. Within the general model and expression, T-
type and multilevel converters are also easier constructed in this paper. The proposed 
analysis method reveals the consistency principle behind different converters, also 
can help engineers to understand and design the converters. 
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15:15 Coffee Break 

15:30 Semiconductor Solutions to Support High-Power Battery Charging Systems in 
Electric Mobility Scenarios  
Martin Schulz, Infineon Technologies, Germany 

The work presented gives an overview on power semiconductor sections possibly 
used in charger applications for battery packs from some kWh to potentially MWh. It 
highlights the differences that arise from different topologies and indicates the 
benefits that are gained from choosing different semiconductor technologies. A 
comparison is made based on silicon MOSFETs, IGBTs and Silicon Carbide (SiC) 
MOSFETs. 

15:55 Frequency-Dependent Droop Control for Distributed Generation in Microgrids 
Yi Tang, Nanyang Technological University, Singapore 

This paper proposes a frequency-dependent droop control scheme to coordinate 
multiple inverter-interfaced distributed generation (DG) systems in a microgrid. By 
tuning the output impedances of individual inverters to be frequency dependent, 
system real and reactive power can be proportionally shared by different DGs 
according to their capacities, while harmonic power can be mainly supplied by those 
with high switching frequency or control bandwidth, such that good power quality as 
well as reduced power losses can be assured for the microgrid. Simulation results are 
provided to verify the effectiveness of the proposed control. 
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Wednesday Oral Session - Power Conversion 

Schedule 
Wednesday afternoon, 28 June 2017 

Meeting room 11 in the Floor B2 of Shanghai World Expo Exhibition and Convention Center 

Chairperson 
Xu Lie, Tsinghua University, China 

14:00 Parameters Optimization Design for a novel High Gain CSI with Specific 
SVM 
Yangdong Li, Hefei University of Technology, China 

Based on the analysis of high-gain tri-state current source inverter (CSI) and passive 
inductor network on DC-side, this paper presents parameters optimal design method 
and introduces a special space vector modulation (SVM), which is applied to the 
proposed high gain CSI. Besides, a dual-loop control strategy is formulated by 
analyzing its outer-loop and inner-loop controllers in grid-connected mode. Simulation 
results in MATLAB prove that novel CSI with proposed control strategy and 
parameters optimization design can realize high-gain output and steady operation. 

14:25 High-efficient Converter Technologies for Advanced Air Conditioner 
Akihiro Ishigaya, Toshiba Carrier Corporation, JAPAN 

It’s important to improve the efficiency at partial load operation of middle capacity in 
order to provide an energy-saving air conditioner. To improve this efficiency of 
operation at partial load, high winding motors are used for compressors and DC 
voltages are boosted. However, energy loss caused by the boost circuit is an issue at 
maximum capacity load. We accomplished the improvement of efficiency at all 
operation capacity load by technologies of efficiently driving SJMOSFET. 

14:50 Multi-Objective Control Strategy for Residential DC Distribution System Based 
on PIMPC 
Hanjie Shi, Hefei University of Technology, China 

To integrate PV, storage, utility grid and loads in dc residence efficiently, a novel 
partially isolated multiport converter named PIMPC as well as a multi-objective control 
strategy are proposed. Multiple control objectives can be realized through the 
proposed control strategy simultaneously, for instance, maximizing PV utilization, 
avoiding overcharge or overdischarge of storage and regulating all supplied voltages 
etc.. Finally, simulation results in Matlab validate the proposed topology and control 
strategy. 

15:15 Coffee Break 
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15:30 6-in-1 Silicon Carbide (SiC) MOSFET Power Module for EV/HEV inverters
Fumio Wada, MITSUBISHI ELECTRIC CORPORATION, Japan

This paper present features of a silicon carbide (SiC) power module (SiC J1-series) 
dedicated for electric vehicle (EV) and hybrid electric vehicle (HEV) power train. To 
compare a Silicon power module and a SiC power module, loss simulation was 
performed with both modules having the same package and the same rating chips 
(300A/1200V). As a result, the power loss of the SiC power module has been reduced 
by 62% compared with the Si power module. 

15:55 A New Type Single-Stage Three Phase Inverter with Star-Buck Converter 
Structure 
Jheng-Hung Chen, National Cheng Kung University, Taiwan 

This paper presents an improving design of an inverter circuit which has a high power 
density and good efficiency with a low Total Harmonic Distortion (THD). Therefore this 
inverter is provided by three groups of buck converter and into each group to convert 
the output to AC sine wave superposition of DC ripple voltage, the output phase 
difference 120° each buck converter using pulse-width modulation, three-phase 
AC voltage can be obtained on the load side; in three-phase Inverter control strategy 
is to take dual-loop control mechanism, so as to improve the converter's transient 
response and stability. Application of threephase inverter systems for level conversion 
circuit with fewer after the solar system, to minimize conversion losses and added at 
the output current control converters can be shared equally in each group after the 
level of total output power, this control mechanism in order to enhance the overall 
power output and can improve the stability and reliability of three-phase inverter 
system. Finally construct a set of output rated power 1.5 kW three-phase inverter 
systems, maximum efficiency of three-phase converter for 90% and total harmonic 
distortion below 3%." 




