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An electric motor system with different components is complex
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ηSystem =  ηVFD *  ηMotor *  ηGear *  ηBelt *  ηDriven application

Average savings potential on system level: 20 – 30%
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IEA TCP 4E Electric Motor Systems Platform (EMSA)
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IEA TCP 4E Energy Efficient End-Use Equipment

• Energy efficient equipment

• 15 members (EMSA + CA, CN, FR, JP, KR, UK)

Electric Motor Systems Platform (EMSA)

• Raise awareness, share information, initiate collaborative 
projects and transfer experience to support effective policy 
development for energy efficient electric motor systems

− International standards, testing, coordination

− Digitalisation and demand flexibility in motor systems

− Motor Systems Tool, expert pool

• 9 members (AU, AT, DK, EC, NL, NZ, SE, CH, US)

www.iea-4e.org/emsa  

http://www.iea-4e.org/emsa
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EMSA liaises with… EMSA levels of impact
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IEA TCP 4E Electric Motor Systems Platform (EMSA)
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EMSA: a source of reference for policy makers

EMSA facilitates that policy makers have:

• access to relevant, reliable, independent, first-hand information for their decisions

• access to information on expected challenges and gain awareness on the most relevant issues for 
successful policy implementation

• access to best practices and tools for their national policies to speed up the market transformation for 
motor systems

• a forum for discussion through the EMSA meetings of relevant issues for their national policy making, 
exchanging on differences and if deemed useful on any potentials for alignment

• the support of taking up relevant standards into national legislation, which are to be developed in a way 
that are suitable for this purpose.
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Major EMSA work results 2019 - 2024
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Goal: determine whether 

− current energy efficiency test methods 
(IEC 61800-9-2) provide accurate /repeatable 
results

− level of reference losses described in these 
provide a sufficient incentive to encourage 
greater levels of efficiency. 

• First publicly available independent study that 
examined efficiency of Variable Speed Drives (VSDs)

• From 2017 to 2022 with 8 laboratories 

• 172 tests on 52 different VSDs of 0.12 kW to 55 kW

Results:

• The uniform testing protocol assured highly 
repeatable and accurate results and helped IEC 
eliminate ambiguities in the second revision of 
IEC 61800-9-2. 

• The losses of all VSDs are below the threshold 
for IE2  → complying to most efficient level

• Possible and beneficial policy options are:

− Introducing global (not only EU) Minimum 
Energy Performance Standards (MEPS) for 
VSDs

− Introducing information requirements for 
additional part load duty points 

− Inputs for other policies that stimulate 
improving efficiency at a system level.
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International Round Robin for Variable Speed Drives (1/3)

®Photograph: Berne University of Applied Sciences
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International Round Robin for Variable Speed Drives (RR’C) (2/3)
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EMSA's input helped to eliminate ambiguities in the second revision of IEC 61800-9-2.
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Full report Summary of key findings: EMSA Policy Brief #6
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More on the Round Robin for Variable Speed Drives (3/3) 

https://www.iea-4e.org/emsa/publications/round-robin-of-converter-losses/
https://www.iea-4e.org/emsa/publications/policy-brief-round-robin-for-variable-speed-drives/
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EMSA: a catalyst for ISO/IEC Joint Advisory Group JAG22
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• Elements of a motor 
system are covered by 
around 10 different IEC 
and ISO committees. 

• EMSA initiated a project 
to increase the 
coordination and 
alignment of energy 
efficiency standards for 
motor driven systems.

• Within two years (2023) 
the ISO/IEC Joint 
Advisory Group JAG22 
started. 

• Concrete work is focusing 
on the systems of fans, 
motors and converters.

More information: EMSA Policy Brief #5
EEMODS Wed 14:00 Policies IV: Conrad U. Brunner & Maarten van Werkhoven
How ISO and IEC work together to design Energy Efficient Electric Motor Driven Systems

https://www.iea-4e.org/emsa/publications/policy-brief-coordination-between-iec-and-iso-standards-for-efficient-electric-motor-driven-systems/
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Digitalisation of motor systems (1/3)
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Findings:

• Digitalisation aimed at achieving more efficient processes requires collecting data and information. 

• Digitalisation creates therefore transparency: when and how is energy being used?

• The potential savings can be significant and vary greatly, depending on how data is used and to what 
extent systems are already optimised.

• Energy savings are not always the primary driver for digitalisation, non-energy benefits play a more 
decisive role.  
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Digitalisation of motor systems (2/3)
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®Photograph by Pascal Kienast

Case study: Hamilton Bonaduz, Switzerland

• Produces medical devices and laboratory equipment

• Measures: adaptive air pressure management system, 

retrofit of compressors (2 out of 5 with a VSD) 

• Result: compressors are run more efficiently by an 

optimised control, allowing a lower total system pressure

• 16% of electric energy saved, assuming the same amount 

of air volume produced

More  information: Catalogue of case studies

After optimisationBefore optimisation

https://www.iea-4e.org/emsa/publications/digitalisation-in-electric-motor-systems-part-iii-catalogue-of-case-studies/
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Publications (2024)

• Part I: Findings for policy makers 

(includes a summary of Parts II – III - IV)

• Part II: Technical recommendations for industrial end-users

• Part III: Catalogue of case studies

• Part IV: Energy consumption due to the digitalisation of 

electric motor systems

• Webinar: how can digitalisation enable savings in motor 

systems? (recording, slides)

More information: EMSA Policy Brief #7 coming up and

www.iea-4e.org/emsa/our-work/digitalisation

EEMODS Wed 16:00 Digitalisation I: Konstantin Kulterer

Barriers and Solutions to increase Energy Efficiency of Electric 

Motor Systems by Digitalisation

EEMODS Wed 16:30 Digitalisation III: Rita Werle
Energy consumption of digitalisation in motor systems

Case studies of digitalisation
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Digitalisation of motor systems (3/3)

https://www.iea-4e.org/emsa/publications/digitalisation-in-electric-motor-systems-part-i-findings-for-policy-makers/
https://www.iea-4e.org/emsa/publications/digitalisation-in-electric-motor-systems-part-i-findings-for-policy-makers/
https://www.iea-4e.org/emsa/publications/digitalisation-in-electric-motor-systems-part-ii-technical-recommendations-for-industrial-end-users/
https://www.iea-4e.org/emsa/publications/digitalisation-in-electric-motor-systems-part-iii-catalogue-of-case-studies/
https://www.iea-4e.org/emsa/publications/digitalisation-in-electric-motor-systems-part-iv-energy-consumption-due-to-the-digitalisation-of-electric-motor-systems/
https://www.iea-4e.org/emsa/publications/digitalisation-in-electric-motor-systems-part-iv-energy-consumption-due-to-the-digitalisation-of-electric-motor-systems/
https://help.leonardo-energy.org/hc/en-us/articles/13659620662300-How-can-digitalisation-enable-savings-in-motor-systems-MA10
https://help.leonardo-energy.org/hc/en-us/articles/13659620662300-How-can-digitalisation-enable-savings-in-motor-systems-MA10
http://www.iea-4e.org/emsa/our-work/digitalisation/


Roland Brüniger, EMSA, 3 Sep 2024

EMSA Motor Systems Tool

• Independent calculator for complete motor 
systems, from power supply to application. 

• Uses neutral models of standardised 
components to determine the efficiency at any 
given duty point and the total system efficiency.

• Recognised as a unique, impartial tool for 
standard makers, engineers, policy makers.

• Developed continuously, includes:

− calculation model methods from AMCA 
standards

− detailed application calculator for pumps, 
fans, compressors and hydraulic machines

− Ecodesign evaluator.
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Download: www.iea-4e.org/emsa/our-work/emsa-tools/

For assistance and questions, contact the expert pool: 
mst@iea-4e.org

https://www.iea-4e.org/emsa/our-work/emsa-tools/
mailto:mst@iea-4e.org
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EMSA work 2024 - 2029
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EMSA activities (2024 - 2029); Overview
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STANDARDISATION

International 
standards

- QR code for motors

Testing

- Air compressors

- Silicone carbide 
converters

- Enhanced check testing

POLICY DESIGN & 
TOOLS

Regulation and 
enforcement of 

embedded motors

Policies for 
speeding up market 

transformation

- Link to EU MORE 
project

Future of efficient 
motor systems 

- regulations, circularity

EMSA Tools

- Motor Systems Tool

- DTI-Hydracalc, 
Vacuumcalc, Compcalc

TECHNOLOGY 
MONITORING

Digitalisation of 
motor systems

Observations from 
EV market & other 

markets

- “Rare Earth”-free 
motors for e- mobility 

Demand flexibility 
in industrial 

systems motor

Silicone carbide 
converters with 

industrial motors 

- white paper

KNOWLEDGE HUB

EMSA 
representation

- Liaison, expert pool, 
dissemination 

Industrial bridge

- Information exchange

LINK TO OTHER 4E 
PLATFORMS

PECTA (Power 
Electronic 

Conversion 
Technology)

EDNA (Efficient, 
Demand Flexible 

Networked 
Appliances)

Legend:

blue: independent project, 
with a link to EMSA
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EMSA activities (2024 - 2029) → PECTA as cooperation partner
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Goals of PECTA:

• Generates broad knowledge about wide bandgap 

(WBG).

• Engages a unique network of experts from 

academia and industry and links with government 

officials.

• Develops the ground for new and innovative 

testing methods to support standardization efforts 

(efficiency).

• Investigates topics of WBG technologies: 

energy efficiency, reliability, market readiness and 

environmental impacts.

• Enables governmental approaches for  promoting 

WBG-based power electronics. 
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EMSA activities (2024 - 2029) in conjunction with PECTA
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Silicone carbide 
converters with 

industrial motors 

- white paper

→ Inputs for relevant topics are welcome
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TC 2 ISO/TC 115 ISO/TC 
117ISO/TC

117
ISO/TC 118

TC 2

Rotating machinery

WG 12

Rating, performance, 
Mechanical Ix Configurations 

and general support

WG 28

Performance as determined 
by tests

WG 31

Efficiency classes

TC 22

Power electronic systems 
and equipment

SC 22G

Adjustable speed electric 
power drive systems (PDS)

WG 18

Energy efficiency of 
adjustable speed electric 

power drive systems

JAG 22

Optimized Energy and Power 
Consumption of Electric 

Driven Machine Units  linked 
to TC 2, ISO/TC 115, ISO/TC 

117, ISO/TC 118

ACEE

Advisory Committee on 
Energy Efficiency

EMSA members in international standardisation
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TC: Technical Committee
SC: Subcommittee
WG: Working Group
JAG: Joint Advisory Group

• Some EMSA members directly participate as 
national experts in relevant standardisation 
groups and report back to EMSA

https://www.iec.ch/ords/f?p=103:7:315617861002009::::FSP_ORG_ID,FSP_LANG_ID:1221,25
https://www.iec.ch/ords/f?p=103:46:315617861002009::::FSP_ORG_ID,FSP_LANG_ID:4061,25
https://www.iec.ch/ords/f?p=103:46:315617861002009::::FSP_ORG_ID,FSP_LANG_ID:4061,25
https://www.iec.ch/ords/f?p=103:46:315617861002009::::FSP_ORG_ID,FSP_LANG_ID:4061,25
https://www.iec.ch/ords/f?p=103:46:315617861002009::::FSP_ORG_ID,FSP_LANG_ID:4061,25
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Global overview of Minimum Energy Performance Standards (MEPS)
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MEPS for motors

Coming up on www.iea-4e.org/emsa: 
Additionally, MEPS for Variable Speed Drives, pumps, fans, compressors

http://www.iea-4e.org/emsa/
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Overview of relevant international standards
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• Coming up on 
www.iea-4e.org/emsa 

• Motors & VSDs

• Pumps

• Fans

• Compressors

Scope Testing Efficiency classification

motor IEC 60034-2-1* IEC 60034-30-1

standard motors fixed speed motors

IEC 60034-2-2 IEC 60034-30-3

large machines high voltage motors

motor 

driven by a 

VFD
IEC 60034-2-3** IEC TS 60034-30-2

motor+VFD

VFD: Variable Frequency Drive

Guidance

IE
C

 T
S 

6
0

0
3

4
-3

1

VFD

IEC 61800-9-2

IE
C

 6
1

8
0

0
-9

-1
 

*asynchronous fixed speed single & poly-phase and synchronous fixed speed poly-

phase motors

**asynchronous variable speed single & poly-phase, permanent magnet, synchronous 

IE
C

 G
u

id
e 

1
1

8

http://www.iea-4e.org/emsa
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Round Robin for air compressors

Goal:

• Perform a round robin test exercise with two 
standard air compressor units

• Publish a guide to ISO 1217 and offer a calculator 
for isentropic efficiency by end of 2024

Labs involved:
• Australia: CalTest
• Denmark: Danish Technological Institute
• Germany: University of Stuttgart

More: download project brief

EEMODS Wed 16:00 Compressors III: Peter Radgen & al.
Round Robin for the Development of a Guide to the 
Measurement of Packaged Air Compressor Efficiency
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®Photo of test rig layout, IER, University of Stuttgart, Germany

https://www.iea-4e.org/wp-content/uploads/2023/10/RRAC_project_brief_Feb_2024.pdf
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Coming up: Leonardo webinars with EMSA members

1.Sandie B. Nielsen (10 September 2024): Registration

The 4E EMSA Motor Systems Tool

2.Maarten van Werkhoven & Rita Werle (5 November): Registration
Minimum Energy Performance Standards for motor systems: 

Global overview

3.Andrea Vezzini (21 November 2024): Registration
Advancing industrial inverters: 

The research roadmap for Wide Bandgap Power Semiconductors 
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https://internationalcopper.zoom.us/webinar/register/3517236301027/WN_jhlvOQqNTSSPPwPbk2JeSg
https://internationalcopper.zoom.us/webinar/register/9617236371146/WN_IPtGyskYQ-COYTFhanZyqw
https://internationalcopper.zoom.us/webinar/register/3517236394071/WN_ZsiEbbSATr6cX6WB7QrLmA
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Coming up: IEC webinar with EMSA member

Maarten van Werkhoven &

Philippe Vollet & Andreas Schneider (12 September): Registration
Addressing energy efficiency in standardization: 

Learn about the new Guide 118

This Webinar gives the unique opportunity to learn from energy efficiency experts 
about:

• Guide 118 Edition 2 and how it can support you in addressing energy efficiency in 
your publications. 

• Case studies from two IEC committees about how they have incorporated energy 
efficient guidelines into their work. 
These include IEC TC 100, who developed a standardized way of measuring 
networked power consumption, and IEC SC 22G and their contributions to energy 
savings policies for electric motor system
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https://iec.zoom.us/webinar/register/WN_dhAmhnIATxGNWMXRQdPMEw
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EMSA members in the Organizing Committee EMSA contributions

• Speakers

• EEMODS’24 International Program Committee 
members

• Sponsoring
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EEMODS and EMSA

Looking forward to an interesting conference!
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Subscribe to EMSA newsletter (EN/CN/JP/ES) Follow EMSA on LinkedIn
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Keep in touch!

https://www.iea-4e.org/emsa/emsa-newsletter/
http://www.linkedin.com/company/iea-4e-electric-motor-systems
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Contacts
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• EMSA Chair
Roland Brüniger
Swiss Federal Office of Energy
c/o Wafe Technology GmbH
Ottenbach
Switzerland
Tel:  +41 76 291 81 12
roland.brueniger@brueniger.swiss 

• EMSA Vice-Chair
Frank Hartkamp
Netherlands Enterprise Agency
Utrecht
The Netherlands
Tel: +31 88 602 2452
frank.hartkamp@rvo.nl 

• EMSA Platform Manager
Maarten van Werkhoven
TPA advisors
Amsterdam
The Netherlands
Tel: +31 23 536 80 90
mvanwerkhoven@tpabv.nl 

• EMSA Vice-Platform Manager
Rita Werle
Impact Energy
Brugg
Switzerland
Tel: +41 44 226 20 10
rita.werle@impact-energy.ch 

www.iea-4e.org/emsa  

mailto:roland.brueniger@brueniger.swiss
mailto:frank.hartkamp@rvo.nl
mailto:mvanwerkhoven@tpabv.nl
mailto:rita.werle@impact-energy.ch
http://www.iea-4e.org/emsa
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