Newsletter - March 2021
Dear All
Welcome to the spring edition of the PE-Region Platform newsletter.
Since last time, we have celebrated Christmas and New Year's, experienced loads
of beautiful snow and extremely cold days in February, and now spring flowers pop
up in nature....

However, what is most important is no doubt that the Covid-19 vaccine
programme has successfully been unrolled. Now, that March has also arrived with
longer and milder days, we are filled with hope that some day soon we will meet
again
face
to
face.
Enjoy reading the latest PE-Region Platform news, take care and please contact us
if you have any questions or good ideas for future initiatives. You might also find
useful information on www.pe-regionplatform.eu.

Staff News

Please welcome our recent PE-Region Platform co-worker:
Sante Pugliese

Dr.-Ing. Sante Pugliese joined PE: Region Platform on 1 March. He will work on the
Demonstrator#2
element
'Innovative
Electrical
Drive
systems'.
He received his MSc in Automation Engineering and PhD in Electrical and
Information Engineering from the Politecnico di Bari in Italy in 2013 and 2018,
respectively. In 2017, he was a Visiting Scholar with the Chair of Power Electronics
at CAU, where he is currently employed as a Postdoc. In 2018-2019, he was the
responsible Postdoc for CAU in the EEMSWEA (0325797A) research project
‘Medium Voltage Grid Analyzer - Mittel Spannungs Netz Analyse’ funded by the
Federal Ministry for Economic Affairs and Energy Programme. In 2020, he was the
responsible Postdoc for CAU in the Add-On (0350022B) research project funded by
the
Bundesministerium
für
Wirtschaft
und
Energie.
Sante's rearch interests include power converters and control techniques for
distributed power generation systems based on renewable energies.

Upcoming Events
PCIM Europe
Online on 3 - 5 May 2021
Thomas Ebel, Head of Centre for Industrial Electronics at SDU, is giving a talk
on "New aspects in the understanding of High Voltage Aluminium Electrolytic
Capacitors on 4 May at 11.50am.

Wind Energy Science Conference (WESC 2021)
Online on 25 - 28 May 2021
Thomas Ebel, Head of Centre for Industrial Electronics at SDU, is giving a talk on
"Zuverlässigkeit und Fehlermoden von Zwischenkreis-Kondensatoren".

Danish-German PE-Region Platform Demonstrator Seminar
Online on Wednesday 9 June 2021
Programme will follow here
EMC Competence Group Meeting
Online mid-June 2021
Programme will follow here
IEEE Energy Conversion Congres & Expo ECCE 2021
On 10 - 14 October 2021 in Vancouver, Canada
PowerConversionNorthForum
Kick-off meeting in the planning. - See 'Latest News'

Conferences/Seminars/Workshops
Danish-German PE-Region Platform Demonstrator Seminar (Online)
Tuesday 1 December 2020 at 12.00-14.00
On the first day of December, this winter's PE-Region Platform demonstrator
seminar took place as an online event with 35 participants. As usual, the status of
the three demonstrator elements were presented to the project's stakeholders
follwed by a Q&A session. The presentations are available on our project
homepage.and the most recent status of demonnstrator elements 2 and 3 are listed
in the following.
Demonstrator element #2
Innovative electrical drive systems
1. Shaft and belt laser alignment tool for PMSM and eddy current brake
The required components for the assembly of the motor (PM Synchronous Machine)
and load (eddy current brake) have successfully been aligned by the manufacturer
HS Flensburg in collaboration with Prof. Dr.-Ing. habil Bernd Löhlein. The goal of a
laser alignment tool is to ensure that the two coupled shafts are aligned and that
their centre lines have a common axis. Misalignment creates excessive vibration
and high loads on bearings, mechanical seals, packing and couplings, impacting the
operating life of rotating equipment. The alignment was made by modern laser
alignment tools consisting of two sensors (a laser emitter and a receiver), brackets,
rods, chains and a display unit (Fig. 1). It has been possible to guarantee a coupling
tolerance of 1μm.

Figure 1: The electric drive during setting up a laser alignment procedure with Prof. Dr.-Ing. habil Bernd
Löhlein.

2. Modulation Implementation for Three-Phase 3-Level Hybrid-ANPC
Converter
The dSPACE MicroLabBox has been selected as a real-time platform to generate
the PWM signals and to control the converter in close-loop with MATLAB/SIMULINK
Tool. The main issue while using the MicroLabBox system in generating the PWM
signals for a three-phase 3L-ANPC is related to the maximum number of available
digital outputs. In fact, the MicroLabBox can provide only sixteen of the eighteen

PWM signals needed to properly drive a three-phase 3L H-ANPC. To overcome this
hardware issue, an FPGA based board has been used as interface card between
the dSPACE and the converter. The selected FPGA belongs to LatticeXP2 family of
Diamond Lattice and it has been programmed with the VHDL programming
language (Fig. 2). The system rating for the converter is shown in Table I.
Experimental results of the 3L H-ANPC output voltages and currents are shown in
Fig. 3.

Figure 2: MicroLabBox and FPGA based modulation system for three-phase 3L H-ANPC.

TABLE I: System rating for the three phase 3L H-ANPC.

Figure 3: Experimental results of three phase inverter output voltages and currents.

3. Eddy current brake control for high speed drive mission profile generation

In order to study the effects of the load on the high speed machine's dynamics in
high speed motor drives applications, a valuable solution is the mission profiles
based analysis. A current excitation based eddy current brake (ECB) is used as a
controllable load to generate the desired mission profiles. The main objective is to
control the ECB for high speed PMSM drive mission profile generation with focus on
the control of the ECB's retarding torque.

Figure 4: Overall diagram of an ECB driven by a full bridge dc-dc converter
and controlled with a dSPACE MicroLabBox.

The system shown in Fig. 4 provides the overview of the ECB with the excitation
winding model and the used dc-dc converter developed at CAU. It also shows the
high level block diagram for the control system implemented on a dSPACE
MicroLabBox. A torque estimation has been implemented by means of a look-up
table giving the temperature T and the motor speed ω as inputs (Fig. 5) and through
the following subsystems: coefficient estimation (look-up table); current set-point
generation and torque control through the current regulation. Preliminary
experimental tests (Fig. 5) on the current reference generation and control of HBridge dc-dc converter connected to a passive load have been completed. Next step
will be current loop test on the ECB.

Figure 5: Eddy current brake operational curves and experimental setup with H-Bridge dc-dc converter.

4. Intelligent Gate Driver with Smart Performance
The intelligent gate driver should be able to adjust itself to the effect of the load
condition
and
the
cable
length.
The load current is proportional to the slew rate of the switch due to the circuit
analysis. The motor surge impedance (motor load model) and the cable parasitic
capacitance (increased by the cable length) also have interaction with the switch
parasitic capacitance and consequently affect the slew rate. In the motor drive
applications, the high dv/dt slew rate causes overvoltage at the motor terminal,
resulting in partial discharge in the motor windings, which can lead to premature
failure
of
the
interturn
insulation.
The motor surge impedance and the cable length are fixed in a specific application.
Only the load current changes while its dynamic is relatively much slower than that
of the switching transition. As a result, the following “closed-loop slew rate – motor
overvoltage control” concept can be proposed to adjust the slew rate of the switches
in accordance with the load condition and the cable length, by gate driver current
parameterization (Figure below). The gate driver current determines the gate current
of the switches and consequently the dv/dt slew rate, using a gate driver IC by Texas
Instrument, that is capable to be programmed for the gate current value (IDrive).

a. Optic Fiber Solution

b. Wifi solution
Closed-Loop Slew Rate – Motor Overvoltage Control Implementation

Demonstrator element #3:
Application

of

new

materials

in

power

electronics

The team at FH Kiel enters a new phase of practical working. Since they have finally
managed to find an efficent coating, they have successfully passed bonding, sinter
and lamination tests. The construction of the demonstrator can now begin.

Smart Materials and Devices in Power Electronics (Online)
Tuesday 8 December 2020 at 10.30 - 13.30
On 8 December, almost fifty participants from academia and industry on both sides
of the Danish-German border joined an online seminar on smart materials and
devices in power electronics.
EMC Competence Group Meeting (Online)
Tuesday 15 December 2020 at 12.30 - 14.30
Fifty engineers from more than twenty private enterprises, three universities, and
one GTS institute in both Denmark and Germany joined the 3rd EMC Competence
Group
meeting
online
on
15
December
2020.
CIE presented recent research and gave a live demonstration of the new in-house
near-field scanner, cf. the section below. LINAK initiated an interesting discussion
about two flyback converters performing very differently in the EMC-test. They had
identical components and operation, but different PCB-Layout. TERMA presented a
homemade differential probe for EMI power supply measurements.

The official meeting ended at 14.00, however, a group of participants was not
finished and continued the discussion of the probe for another hour.
Hopefully, the next meeting will allow physical attendance at Alsion mid-June.
Please contact Morten Sørensen, if you want to learn more about the EMC
competence group and find all the slides from the December meeting here.

Latest news
In-house near-fied scanner at CIE - Watch the short video below!
Centre for Industrial Electronics (CIE) at SDU has developed their own in-house
near-field scanner. It is an effective tool for locating the sources of electromagnetic
interference. The near-field scanner reveals much more information compared to
traditional hand-held sniffing with a probe and a spectrum analyzer. The near-field
scan shows patterns that even an experienced EMC-engineer cannot form inside
his head.

Compared to commercial solutions, CIE's near-field scanner is very easy to use. It
only takes 2 minutes to setup a scan by means of the wizard, and the post

processing

is

super

fast

and

integrated

in

the

software.

Watch this video for a short introduction of the near-field scanner
and contact Morten Sørensen, Associate Professor at CIE, if you want to learn more
about near-field scanning of printed circuit boards.

NEW INITIATIVE!
PowerConversionNorthForum
Danish-German cross-border expert forum for innovation within electrical power
conversion for industrial and mobile applications
The PE-Region Platform project is establishing permanent fora for the power
electronics industry in the cross-border region. Thus, a forum for EMC has been
established and is running. An additinal forum regarding power conversion
technologies
is
under
establishment
under
the
heading
of
PowerConversionNorthForum.
The background is that a growing demand for energy efficient, reliable and intelligent
electrical power conversion technologies is stimulated by the increasing
electrification of the energy systems taking place in response to the global climate
challenges. Industrial as well as mobile applications of electrical power conversion
solutions are central in this respect, especially due to their ability to support fossil
fuel switching and energy saving within these fields. Successful electrification
requires electrical power conversion components and systems applied in a wide
range of applications within electronic equipment, home appliances, lighting and
HVAC systems for buildings, electro-mobility, industrial production, and renewable
energy
generation.
Industry in the Danish-German border region has strong market positions in several
electrical power conversion related value chains. Enterprises can therefore
contribute to development of new eco-solutions, which can optimize and minimize
energy consumption. It provides at the same time possibilities for strengthening the
business and commercialization potential through development of new green
products and solutions. This creates potentials for regional growth and employment
in
a
knowledge
intensive
sector.
In order to realize and further strengthen the potentials of the electrical drives
business in the Northern European area, the PowerConversionNorthForum is
targeting:

•

Networking: Assist in establishment of contacts and relationships in the
electrical power conversion ecosystem of the Northern European region.

•

Knowledge sharing: Create possibilities for sharing important knowledge that
supports innovation and business development in the electrical power
conversion
sector.

•

Innovation stimulation: Facilitate the identification, description and funding of
innovation projects providing new products and solutions within electrical
power conversion.

During summer, a kick-off meeting for the PowerConversionNorth forum is expected
to take place.

News from the market
Bodo
Elektroniknet
Elektronik Praxis
Passive Components

Publications

New aspects in the understanding of High Voltage Aluminium Electrolytic Capacitors
Thomas Ebel1, Vladimir Bordo1, Kirill Bordo1, William Greenbank1 and Steffen Buhrkal Donau1 - PCIM
Europe 2021

Review of thermal monitoring methods for High Speed Drives

Submitted in January by CAU researchers at the ECCE 2021 conference of Vancouver. - Currently under
review - notification of acceptance is estimated on 1 May 2021.

Iron Losses Impact on Field Oriented Control of High-Speed Drives

Submitted in January by CAU researchers at the ECCE 2021 conference of Vancouver. - Currently under
review - notification of acceptance is estimated on 1 May 2021.

Happy Spring!

This newsletter will shortly be available in Danish and German on our project homepage.
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