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Energy efficient equipment
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An electric motor system with different components is complex

Average savings potential on system level: 20 — 30%
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Motors account for 53% of global electricity consumption

Figure 7.9 = Global total final electricity consumption by end-uses, 2014
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Moftors account for more than half of today’s electricity consumption

Motors are mainly used in industry, large buildings and infrastructure
systems. Also transport, agriculture and household appliances include

motors.
Source: IEA World Energy Outlook, 2016
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Motors represent 74% of electricity

consumption in industry
Source: IEA World Energy Outlook, 2019
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Motor systems’ potential
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MNota: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €80 per tCO,e if each laver
was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.

Source: Global GHG Abatement Cost Curve v2.1 Source: World Energy Outlook, 2019

Source: McKinsey: Impact of the financial crisis on carbon economics:

Version 2.1 of the global greenhouse gas abatement cost curve, 2010
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Minimum Energy Performance Requirements Electric Motors
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Efficiency Classes (IE-code):
IEC 60034-30-1:2014,
line operated AC motors,

» /
output power: 0.12 — 1’000 kW,
50 Hz and 60 Hz, 2-, 4-, 6-, 8-poles ' Source: IEA 4E EMSA, 2022

i1

EU: Tierl per 15/7/2021: IE3 (0.75-1'000 kW), IE2 (0.12-0.75 kW), Tier2 per 1/7/2023: same as Tier 1
+ IE4 (75-200 kW). Note: UK and CH have applied EU regulation in full.
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IEC and ISO Standards and MEPS motors, converters, pumps, fans, compressors

Component Scope Testing Standard Efficiency Classification Standard Performance Requirement
efficiency metric Mandatory MEPS "
Motor 3-phase induction motors IEC 60034-2-1 IEC 60034-30-1 IE 30+ countries/regions, see
(Low Voltage < 1'000 V) IEC 60034-2-3 IEC 60034-30-2
Converter Variable Frequency IEC 61800-9-2 IEC 61800-9-2 IE EU
Converter (VFC, VSD)
Pump Rotodynamic water pump ISO 9906 - -
EU: EN 16480 MEI EU
US: DOE x PEI USA
CN: GB-x El China
Fans Industrial ISO 5801 ISO 12759-1
ISO 12759-2 standard losses -
1ISO 12759-3 FEG China
ISO 12759-4 FMEG EU
ISO 12759-5 JFEMG
ISO 12759-6 (CD) FEI us
Air compressor |Compressor package ISO 1217 ISO 1217 Compressor efficiency grade China
ISO 1217, Am.1:2016 Isentropic efficiency USA

01 05 2022

| P =product, EP = extended product (motor, control, transmission, pump/fan/compressor)

I MEPS = Minimum Energy Performance Standard (set as requirement by regulators)
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Stock of motors

Worldwide EU
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Source: Brunner, C.U., Waide, P, Jakob, M.: Harmonized Source: ISR-UC University of Coimbra, 2020,
Standards for Motors and Systems, Global Progress Report based on CEMEP sales data & ISR-UC projections

and Outlook, in conference proceedings, EEMODS 2011,
Alexandria, Virginia, USA 2011
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Three types of measures for market transformation
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Investment payback 1ed

Savings for each dollar invested in energy efficiency improvements for different end uses

For one dollar invested in improving the energy efficiency of motor-driven systems,

seven will be saved in energy use over the lifetime of the equipment.
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On average, one dollar invested in energy efficiency will payback three times in energy saved over the lifetime of
the equipment

Source: IEA Energy Efficiency Market Report 2018
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Key actors

International Standard Makers

/ National Standard Makers

! Efficiency testing methods for motors, components and motor systems
! Efficiency classes for motors, components and motor systems

" Energy management

" Energy audits

" Measurement, verification and benchmarking

4

Manufacturers National Policy Power Utilities
(and associations) Makers ! Reducing demand
I Energy label I MEPS* i Subsidy programs
I Industry testing laboratory I Product registration ¥ On-bill financing
program I Laboratory accreditation ! Training efficiency
I Training efficiency ! Compliance managers
technology experts I Awareness raising

! Database with energy ! Financial incentives

performance data 1 Procurement

I Procurement guidelines

Industrial Users

(and associations)

I Identify national/local efficiency programs (subsidy, training, etc.)
I Training program for energy efficiency managers
I Company motor policy, replacing old machines

*MEPS: Minimum Energy Performance Standards

Source: IEA 4E EMSA Policy Guidelines for Electric Motor Systems - Part 2: Toolkit for Policy Makers, 2014 E '
E:\:;t‘{lc Motor Systems
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Contact

Rita Werle
Vice-Operating Agent, EMSA Electric Motor Systems Annex
rita.werle@impact-energy.ch

Maarten van Werkhoven
Operating Agent, EMSA Electric Motor Systems Annex
mvanwerkhoven@tpabv.nl

Roland Briiniger
Chair, 4E Representative of Switzerland (Switzerland)
roland.brueniger@brueniger.swiss

Frank Hartkamp
Vice-Chair, EMSA Expert of the Netherlands (the Netherlands)
frank.hartkamp@rvo.nl

www.iea-4e.org/emsa
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