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Precompetitive Joint Research 
in Power Electronic Systems

▪ ECPE Projects with focus on 
automotive & industrial 
power electronic systems
as well as renewable energies 
and electronic power grids

▪ EC or national funded 
research projects with 
partners from the Network  

Expert Workshops 
& Advanced Training

▪ ECPE Workshops, 
Tutorials and practical lab 
courses for engineers in 
industry

▪ ECPE online course 
‘Power Electronics’

Public Relations & Lobbying 
for Power Electronics

Directions:

▪ Research Programmes
addressing Power 
Electronics

▪ Young Engineers Needed!

ECPE European Center for Power Electronics

▪ the Industry-driven Research Network for Power Electronics with more than 230 member organisations in 
Europe

▪ a strong voice of the Power Electronics community in Europe to the public and to politics!
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ECPE – the industry-driven Research Network
with 117 Industrial Members (incl. 42 SMEs)
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ECPE – the industry-driven Research Network
with 117 Competence Centres
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▪ The ECPE Network

▪ ECPE Organisation

− Board of Directors

− HQ Office and Team

▪ ECPE Network-internal Joint Research Programme

▪ Education and Advanced Training

▪ Public Relations in Power Electronics

▪ ECPE Working Groups 

▪ ECPE Programmes

Content
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ECPE Board of Directors
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ECPE Headquarter 
in Nuremberg, Germany

ECPE Staff

ECPE Office Team:          5 engineers and 6 employees for event organisation and administrative tasks 
                                                                                       including Bavarian Cluster activity
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▪ The ECPE Network

▪ ECPE Organisation

▪ ECPE Network-internal Joint Research Programme

− Structure and Procedure

− Projects and Topics

− Studies & Reports

▪ Education and Advanced Training

▪ Public Relations in Power Electronics

▪ ECPE Working Groups 

▪ ECPE Programmes

Content
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▪ Joint Research Programme for ECPE Member companies and Competence Centres

▪ ECPE Principal Partners pay an annual fee of 40.000,- € into the research fund

▪ Industry-financed R&D contracts with ECPE Competence Centres (CCs)

ECPE Joint Research Programme
Procedure from the Project Idea to the Final Demonstrator and Report
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Scope of the Call and Thematic Areas:

▪ Passive Components - Improved Materials and Reliability

▪ High Performance Substrates, Packaging and Interconnection Technologies for  
High Power/High Temperature Applications

▪ Topologies and Technologies for Fast Switching (Ultra-Low Impedance/Inductance)

▪ High Power Density System Integration

▪ Reliability and Robustness of Power Electronics (Components)

▪ Condition and Health Monitoring 

▪ Smart Power Electronics Systems and Artificial Intelligence

▪ Gate Drivers and Advanced Gate Control 

▪ Energy Efficient Systems

▪ Power Electronics for Smart Grids incl. Renewables and eMobility

▪ Next Generation of Power Electronics Packaging and Partitioning

Multi-disciplinary topics should be addressed preferably in a joint project proposal of 
two or more ECPE Competence Centres.

ECPE Joint Research Programme
Annual Call for Proposals for Competence Centres
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ECPE Joint Research Programme
Example: Embedding projects

ECPE Project:  Mild Hybrid msPEBB with Integrated Sensor Systems

▪ Overall concept and innovations
▪ Semiconductor packaging
▪ Modelling and thermal simulation
▪ Resistive temperature sensor integrated in to GaN prepackage
▪ Overcurrent detection with integrated pick-up coil

Different msPEBB views: 
Top left: msPEBB 2nd generation with external half-bridge daughter gate-drive board 
Top right: top view of the 2nd generation msPEBB 
Bottom right: bottom view of the 2nd generation msPEBB with single chip package
Bottom left: GaN single chip package HS and LS with integrated resistive temperature 
sensor

GaN single chip package HS and LS with integrated resistive temperature sensor

T. Huesgen
I. Kallfass, D. Koch
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ECPE Joint Research Programme
Example: New High-performance Aluminium Electrolytic Capacitor

ECPE Project: Development of new high-performance aluminium electrolytic capacitor for automotive 
 use

▪ Using conducting polymer (PEDOT) as electrolyte
▪ Significant reduction in ESR
▪ Working voltages up to 450 V proven
▪ Ripple current up to 20 A possible w/o cooling

Left: Canned capacitor with 32 μF 
Right: Top view of encapsulated cap with XRT

ESR of PEDOT:PSS Al e-cap stacks and a liquid reference stack 
from 20Hz to 100kHz.

T. Ebel
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ECPE Joint Research Programme
Example: Current measurement with low inductive Planar Shunts

ECPE Project: M-Shunt II

▪ Low inductive measurement system based on PCB technology
▪ Temperature compensation by use of Manganin
▪ Skin effect compensation for fast switching applications by design

T. Huesgen N. Kaminski, H. Lutzen
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1. SiC-MOSFET packaged as Power-CSP 

▪ Power-CSP are manufactured using PCB technologies. The chips are sintered 
to copper foil on the one side and contacted with µ-vias on the other one.
=> robust pre-package easy to handle in further assembly processes

2. Two substrate approach: one for thermal and insulation, one for 
interconnection

▪ the thermally conductive substrate 
carries Power-CSPs in half bridge 
configuration (and damping resistors)

▪ the electrical board includes the bus 
bar, driver assembly, current 
measurement and the AC terminals

ECPE Lighthouse Programme: msPEBB
Modular & Scalable PE Building Block

Six pack configuration

by
Prof. E. Hoene
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▪ The ECPE Network

▪ ECPE Organisation

▪ ECPE Network-internal Joint Research Programme

▪ Education and Advanced Training

− ECPE Workshops

− ECPE Tutorials

− Power Electronics Online Course (eLearning)

▪ Public Relations in Power Electronics

▪ ECPE Working Groups 

▪ ECPE Programmes

Content



ECPE e.V., March 24 17

Range of recent topics:

▪ Advanced Drivers for Si, SiC and GaN Power Semiconductor Devices

▪ Battery Management Systerms (BMS) and Energy Storage in E-Mobility

▪ Capacitors in Power Electronics

▪ DC Grids for Industry and Office

▪ Design, Technology, Simulation and Application Aspects of Magnetic 
Components in PE

▪ ECPE SiC & GaN User Forum 
Potential of Wide Bandgap Semiconductors in PE Applications

▪ Electrical Testing of Power Electronics Converter and Drives Systems 
(Real-Time Simulation, PHIL)

▪ Embedding and Advanced Integration Technologies in PE

▪ Energy Storage and Battery Management Systems

▪ High PE for a Successful Energy Transition towards 100% RE

▪ Power Electronics Developments for Data Centres

▪ Reliability in Grid-Connected Power Electronic Systems

▪ 2 days and about 20 speakers

▪ 70 – 80 % industry participation

▪ 3 seats free of charge for members

ECPE Workshops
for Expert Discussion

All up-to-date topics, programmes and registration: www.ecpe.org/events 

free download of presentations 
for ECPE member companies on 

www.ecpe.org/membersarea 

http://www.ecpe.org/membersarea
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Range of recent topics:

▪ Digital Control | Modelling and Feedback Design in State-Space

▪ EMC in Power Electronics

▪ EMC Optimised Design (Parasitics in Power Electronics)

▪ GaN-based Power Electronics

▪ Gate Drivers and Control Circuitry for IGBTs and MOSFETs

▪ High-Performance Power Electronics

▪ Isolation Coordination

▪ Model Predictive Control for Power Electronics, Drives and Power Grid Applications

▪ Passives in PE: Magnetic Component Design and Simulation

▪ Power Circuits for Clean Switching and Low Losses

▪ Power Electronics Packaging

▪ Power Semiconductor Devices & Technologies

▪ Reliability of Power Electronics - Part I & II

▪ Testing and Electrical Characterization of Power Semiconductor Devices

▪ Testing Automotive Power Modules acc. to the ECPE Guideline AQG 324

▪ Thermal Engineering of Power Electronic Systems - Part I & II

▪ Use and Assessment of Power Device Models in PE Simulation

ECPE Tutorials 
Education and Advanced Training

▪ Classroom atmosphere

▪ Reduced fee for members and CCs

▪ 1 seat free of charge for members in online tutorials

All up-to-date topics, programmes and registration: www.ecpe.org/events 

free download of presentations 
for ECPE member companies on 

www.ecpe.org/membersarea 

http://www.ecpe.org/membersarea
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ECPE Tutorial Programme
Brochure

ECPE tutorials are dedicated to young engineers or those new in the field of 
power electronics. They usually get in contact with ECPE tutorials because 
they are told by their colleagues or company. 

Use the ECPE Tutorial Programme to bring your team forward, too! 

Have a look on the ECPE Tutorial Brochure and learn more about:

▪ Target groups

▪ Contents

▪ Related topics

▪ Team of speakers

download on 

www.ecpe.org/events  

http://www.ecpe.org/events
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ECPE Power Electronics Online Course

eLearning Tool

for ECPE Industrial Members 
and Competence Centres
(free of charge)

www.ecpe.org/onlinecourse

http://www.ecpe.org/onlinecourse
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▪ ECPE Calendar of Events

▪ List of PE Conferences and Events

▪ Cluster Calendar of Events with workshops and 
tutorials in German language

▪ ECPE Network News

▪ Job Forum with open positions

▪ ECPE Working Groups

▪ List of European Research Calls

▪ ECPE Roadmaps and Strategy Papers

▪ ECPE Members Area – access for all employees of 
ECPE Member Companies and Competence 
Centres

ECPE Website 

www.ecpe.org

http://www.ecpe.org/onlinecourse
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▪ The ECPE Network

▪ ECPE Organisation

▪ ECPE Network-internal Joint Research Programme

▪ Education and Advanced Training

▪ Public Relations in Power Electronics

− ECPE Joint Stand at PCIM Europe

− ‘Young Engineers Needed’

− Power Electronics Conferences in Europe

− Awards 

▪ ECPE Working Groups 

▪ ECPE Programmes

Content



ECPE e.V., March 24 23

PCIM Europe is the world's leading 
exhibition and conference for power 
electronics, intelligent motion, renewable 
energy and energy management. 
Since 2004 ECPE gives companies and 
institutes the opportunity to present their 
innovations at the ECPE Joint Stand.

11 – 13 June 2024 | Nuremberg, Germany

ECPE Joint Stand at PCIM Europe

The meeting point for 
ECPE Network Members 

at PCIM Europe Exhibition!

More information and application 

www.ecpe.org/pcim  

http://www.ecpe.org/pcim
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ECPE Programme ‘Young Engineers Needed’
ECPE Students Day at PCIM Europe Exhibition

One part of the ECPE public relations and lobbying activities is 
to future young engineers in the field of power electronics. 
The ECPE Students Day at PCIM gives the possibility to visit the 
exhibition and ECPE Member Companies.

On 3rd day
of PCIM Europe
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ECPE Programme ‘Young Engineers Needed’
European PhD School in Gaeta (Italy)

The European PhD School on 'Power Electronics, Electrical Machines, 
Energy Control and Power Systems' is jointly organized by University of 
Cassino and ECPE in cooperation with IEEE PELS. It's an unique event in 
Europe for young power electronics engineers from academia to exchange 
experience and technical information about their PhD projects. Moreover, 
ECPE sponsors the European PhD School Poster Award.

At the ECPE Industry Day for Recruitment participating companies get in 
contact with more than 100 PhD students from all over Europe.

27 – 31 May 2024
Gaeta Castle, Italy

For further information
please contact

lena.somschor@ecpe.org

www.ecpe.org/phdschool  

http://www.ecpe.org/phdschool
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ECPE Programme ‘Young Engineers Needed’
Job Forum on www.ecpe.org

In the Job Forum on www.ecpe.org network members have the 
possibility to publish open positions in the field of power 
electronics free of charge. In addition, there is a separate rubric for 
student positions for practical trainings, master thesis or working 
students.

During PCIM Europe the ECPE job forum gets analog with the ECPE 
Job Board.

Publishing open positions 
is free for ECPE Member 
Companies and 
Competence Centres.

www.ecpe.org/jobs  

http://www.ecpe.org/
http://www.ecpe.org/jobs


ECPE supports conferences and further events with focus in power electronics. 

Upcoming events and open call for papers are published on the ECPE website.

European Power Electronics Conferences
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www.ecpe.org/conferences  

http://www.ecpe.org/conferences
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Semikron Innovation and Young Engineer Awards 
organized by ECPE

2023 2022

This year, the jury decided that the SEMIKRON Innovation Award 2023 goes to Christian 
Mentin and his team members Thomas Langbauer, Ismail Recepi, Alexander 
Connaughton, Milan Pajnic, Franz Vollmaier, Werner Konrad, Philipp Matzick, Lukas 
Adelbrecht from Silicon Austria Labs (SAL), Austria for their “Tiny Power Box - Next 
Generation of EV Charging Technologies”.

The SEMIKRON Young Engineer Award 2023 goes to Bo Yao from the Aalborg University 
in Denmark for his work on "A Robust kV and kA Testing Method for DC/AC Capacitors".

The jury has decided to give the Semikron Innovation Award 2022 to a team of 
researchers with Stephan Wirths, Lars Knoll, Andrei Mihaila, Moritz Wehrle, Yulieth
Arango, Gianpaolo Romano, Giovanni Alfieri and Vinoth Sundaramoorthy from Hitachi 
Energy Semiconductors in Lenzburg, Switzerland for their outstanding work on ‘High-k 
SiC Power MOSFETs for the Next Generation of E-mobility Power Modules’.

This year's Semikron Young Engineer Award 2022 is given to Michael Basler, 
Fraunhofer Institute for Applied Solid State Physics IAF in Freiburg, Germany for his 
outstanding work on ‘Monolithic Integration for GaN Power Ics’.

Both prizes have been initiated and are donated by the SEMIKRON Foundation
which is awarding the prizes in cooperation with the ECPE Network since 2012.
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▪ The ECPE Network

▪ ECPE Organisation

▪ ECPE Network-internal Joint Research Programme

▪ Education and Advanced Training

▪ Public Relations in Power Electronics

▪ ECPE Working Groups 

− Automotive Power Module Qualification Guideline (AQG 324)

− Power Semiconductor Reliability for Railway Application

▪ ECPE Programmes

Content
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WG Chairman: Dr. Martin Rittner (Robert Bosch)

Vice Chairmen: Dr. Markus Thoben (Fachhochschule Dortmund)

Peter Dietrich (Richardson RFPD Germany)

Frank Heidemann (SET Smart Embedded Technologies)

WG Members: > 30 industrial members including OEMs, tier 1 suppliers, power semiconductor
and module manufacturer, test equipment supplier

ECPE Working Group 
Automotive Power Module Qualification (AQG 324)

www.ecpe.org/AQG324 
with download area 

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwie5obkjbflAhUDyKQKHXpaDYYQjRx6BAgBEAQ&url=https://www.audi-mediacenter.com/de/fotos/detail/audi-logo-neues-corporate-design-1282&psig=AOvVaw2n36cd1J3aQ1oCjdLNsJN_&ust=1572082486971913
http://www.ecpe.org/AQG324
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ECPE Guideline
Automotive Qualification Guideline (AQG 324)

▪ ECPE Working Group started mid 
of 2017

▪ based on the former German 
LV324 ‘Qualification of Power 
Electr. Modules for Use in Motor 
Vehicle Components - General 
Requirements, Test Conditions 
and Tests’

▪ ECPE Guideline is a public 
document available on the ECPE 
website

▪ owned by ECPE
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Chair: Peter Dietrichs (Richardson RFPD)
Vice Chair: Stefan Schmitt, Semikron Danfoss 

Objectives

▪ Evaluate existing test procedures from AQG 324 
on their applicability for GaN

▪ Identify and handle different failure 
modes for different GaN types

▪ Define new test procedures 
if necessary

Task-Force ‘Gan Power Modules’ 
within the ECPE Working Group AQG 324

GaN Task Force 
started in March 2022
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Main topics of the Task Force

Task-Force ‘Gan Power Modules’ 
within the ECPE Working Group AQG 324

Special characteristics of GaN

▪ Ringing
▪ Parameter variation
▪ HV GaN multi-level topology
▪ Multi-chip design module

(e.g. cascode type)
▪ Missing avalanche capability

Assure valid test setup

▪ Module concepts
▪ Paralleling chips
▪ Physics-of-failure
▪ Gate concepts

Appropriate qualification

▪ TSEP considerations PCT
▪ Thermal 

characterization
▪ Failure characteristics 

and criterion in GaN and 
multi-chip modules
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WG Chairman (Coordination Team): Dr. Bernd Laska (Siemens)

Eugen Wiesner (Mitsubishi Electric)

Dr. Oliver Schilling (Infineon Technologies)

Werner Kauffeld (Deutsche Bahn)

WG Member Companies:

ECPE Working Group 
Power Semiconductor Reliability for Railway Application

Power Semic.: Rolling Stock/
Converter:

Infrastructure:

In cooperation with the 
European projects PINTA 
(Shift2Rail Joint Undertaking) 
and Rail4Earth (Flagship 
project)

www.ecpe.org/railway-reliability 
with download area 

http://www.ieee-wcnc.org/App_Themes/WCNC2012/img/Mitsubishi.gif
http://www.ecpe.org/railway-reliability
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ECPE Guideline 
PSRRA 01 - Railway Applications HV-H3TRB tests for Power Semiconductor

Power Semiconductor Reliability for Railway Application:
Impact of warm-humid climate, condensation and chemical substances.

Objectives: 

1. Environmental requirements for power semiconductors based on field 
measurements (data collection in PINTA). Mission profiles shall be derived. 

2. A common understanding about acceleration factors and humidity lifetime 
model shall be established. 

3. Agreement on a changed High Voltage H3TRB Tests (HV-H3TRB)

A steady-state temperature, humidity and 
voltage bias test for the evaluation of the 
behavior of non-hermetic power electronic 
IGBT and SiC MOSFET modules for the use 
in rolling stock applications agreed by the 
semiconductor suppliers and converter 
manufacturers. The ECPE Guideline is a 
publicly accessible document. 
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▪ The ECPE Network

▪ ECPE Organisation

▪ ECPE Network-internal Joint Research Programme

▪ Education and Advanced Training

▪ Public Relations in Power Electronics

▪ ECPE Working Groups 

▪ ECPE Programmes

− ECPE Roadmap ‘Power Electronics 2025’

− ECPE Roadmap ‘WBG Lead Applications for SiC & GaN’

− International Cooperations (with Japan, US, Africa)

− Design Automation in Power Electronics

− ECPE Position Papers 

Content
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ECPE Roadmap Programme
Power Electronics 2025

Research and Technology Roadmaps are an important strategic tool to identify 
and guide a mainstream for medium to long term research. The ´Power Electronics 
2025´ Roadmaps will be the key element of the ECPE Strategic Research Agenda. 

Objectives: 

1. Environmental requirements for power semiconductors based on field 
measurements (data collection in PINTA). Mission profiles shall be derived. 

2. A common understanding about acceleration factors and humidity lifetime 
model shall be established. 

3. Agreement on a changed High Voltage H3TRB Tests (HV-H3TRB)

Structure: three application-related 
roadmapping teams

▪ Power Supplies (low power)

▪ Automotive & Aircraft (medium power)

▪ Electronic Power Grids (high power)
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▪ The target applications for WBG power devices include both mobile (automotive, railway) as well as stationary systems 
like photovoltaic, industry drives and grid-related applications.

▪ For these applications the main drivers for the use of wide bandgap devices were evaluated e.g. the increase of power 
density regarding volume and weight reduction, the higher efficiency regarding the reduction of dynamic or static losses, 
the higher reliability, ruggedness and temperature capability as well as the easier controllability.

▪ In the next step the degree of market readiness and penetration was evaluated: demonstrator according to industry 
standards (D), first product available (F), significant market share (S) and predominant market share (P).

ECPE Roadmap Programme
WBG - Lead Applications for SiC & GaN

Roadmap validation with 
application experts  

2016 2017 2018

Roadmap Workshop
Roadmap Survey

Roadmap Conclave

WBG Position Paper
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Example from Automotive

ECPE Roadmap Programme
WBG - Lead Applications for SiC & GaN

2018 2025 2035

Time

M
a

rk
e

t 
P

e
n

e
tr

a
ti

o
n

Demonstrator 
available

First product
on the market

Significant 
market share

Predominant 
market share

Automotive
On-Board Charger 
(1phase, <3,6kW)

© ECPE 2018

SiC MOSFET 
650V 

SiC MOSFET 
650V

GaN
650V 

GaN
650V 

GaN
650V 

SiC MOSFET 
650V

Si SJ
600V 

Si SJ
600V 

Si SJ
600V 
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International Cooperation with Japan (NPERC-J) and USA (CPES)

at 10 Years ECPE Anniversary in 
Nuremberg, on 17 April 2013

at Joint Roadmap 
Meeting in Japan
January 2008



International Cooperation with Africa (European Project ESECA)
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European Sustainable Energy 
Cluster partnership for Africa 
(ESECA) of 5 European clusters 
(ACE, MEDEE, LE2C, 
MetaIndustry4 and ECPE/Cluster 
Power Electronics) from Spain, 
France, Italy, and Germany. 
Together, we gather around 550 
organizations and 290 SMEs.

Goal:
Intensify business network 
collaboration among European 
companies (mostly SMEs) and African 
stakeholders in the renewable energy 
and smart grids sectors.

ESECA project is funded by the 
European Commission (2021-2024) 
to support  European companies 
from the sustainable energy sector 
in sub-Saharan African markets.

Benefits for ECPE members:
▪ Market reports available
▪ Networking events
▪ Business missions to target 

markets

More information on 
Bavarian cluster webpage

www.clusterle.de/ESECA 

http://www.clusterle.de/ESECA
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ECPE Expert Discussion
Sustainability in Power Electronics

ECPE e.V. organised in July 2023 an expert discussion on the topic “Sustainable 
Power Electronics” following a network discussion in September 2022. First 
outcome was a ECPE e.V. study and a white paper, both published for ECPE 
Members in September 2023. 

White Paper and Study available for members on

www.ecpe.org/membersarea 

http://www.ecpe.org/membersarea
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ECPE Position Paper
The All-Electric Society – Enabled by Power Electronics

Due to the current transformations in energy and transport, power 
electronics is gaining further importance as a key technology for 
energy efficiency and sustainability. Based on the The 2022 
published ECPE Position Paper ‘The All-Electric Society - Enabled 
by Power Electronics’ is based on the position paper from 2007 
‘Energy Efficiency - The Role of Power Electronics’.

Available for download on

www.ecpe.org/AllElectricSociety 

http://www.ecpe.org/membersarea
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ECPE Position Paper
What Drives Power Electronics in the New Decade

This and further papers are available for download on

www.ecpe.org/research/roadmaps-strategy-papers 

http://www.ecpe.org/membersarea


www.ecpe.org
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