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New efficiency regulation in the EU
Electric motors and VSDs
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Ecodesign regulation for motors and VSDs – new requirements

November 5, 2020 Slide 3

Since 2009, European Union has applied minimum efficiency regulation for low voltage electric motors

– General requirements are set under Ecodesign directive, detailed requirements in the specific Regulation 640/2009

The EU has agreed upon new, more demanding regulation, replacing regulation 640/2009, with following main features (year to come in force in brackets)

– VSD energy efficiency requirements incorporated first time

• 3 phase LV AC drives, range 0.12 kW – 1000 kW, only diode front end (2021)

– Motors scope extensions :

• range from 0,12kW up to 1000 kW  (2021)

• 8 pole motors  (2021)

• 60 Hz motors  (2021)

• Ex motors, TEAO – motors, brake motors with external brake (2021-2023)

• IE4 introduced (2023)



—
Current regulation – valid until 1.7.2021

November 5, 2020 1. Continuous duty definition: duty class S1, S3>80% ,S6>80%.Slide 4

Drives

No efficiency requirements imposed on variable speed drives.

Electric motors

Applies to “normal motors” (= single speed, 3-phase 50 Hz
or 50/60 Hz, squirrel cage induction motor for continuous duty1)

Major exemptions:
Ex – motors, brake motors, submersible motors
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New Regulation

November 5, 2020 TEAO Totally Enclosed, Air Over
TENV Totally Enclosed Non-VentilatedSlide 5

Low Voltage induction motors
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– Coverage:

• 3 phase single speed motors 50Hz, 60Hz,
50/60 Hz

• Brake motors with external brake

• Ex t, Ex ec, Ex d and Ex de

• Duty class: S1,S3 > 80%, S6 > 80%

• TEAO motors

• NOTE: IE2+VSD option ceases

– Coverage:

• IE4 for 3 phase, 2-6 poles single speed
motors between 75-200 kW

– Coverage:

• Ex eb motors

• 1 phase single speed motors

Step 1: Starting 01.07.2021 Step 2: starting 01.07.2023 – additions to Step 1
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New Regulation
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Variable Speed Drives

– Coverage:

• 3ph standard drives (diode rectifier)

• 0.12 kW ≤ Pn ≤ 1000 kW

– LV AC Drives:

• Regenerative drives

• Low-harmonic drives (THD < 10%)

• Multiple AC-output drives

• 1ph drives

– Drive types:

• MV Drives

• DC Drives

• Traction Drives

Step 1: Starting 01.07.2021 Exclusions Exclusions
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How regulation is evolving

November 5, 2020 1. Exception: brake motors with internal integrated brake, explosion protected motors
2. Exception: Ex eb but including Ex t, Ex ec, Ex d and Ex deSlide 7

Ecodesign Year and minimum efficiency requirements (2016 onwards)
Induction motor <= 1000V 2016-2020 2021 2022 2023 onwards

0,12 < 0,75 kW
3 phase, 2/4/6 pole2

excluded
IE2

3 phase, 8 pole2 IE2

0,75 … 7,5 kW
3 phase, 2/4/6 pole2 IE2 IE2 + VSD / IE3 IE3
3 phase, 8 pole2 excluded IE3

7,5 ... 75 kW
3 phase, 2/4/6 pole2 IE2 + VSD / IE3 IE3
3 phase, 8 pole2 excluded IE3

75 … 200 kW
3 phase, 2/4/6 pole2 IE2 + VSD / IE3 IE3 IE41

3 phase, 8 pole2 excluded IE3

200 … 375 kW
3 phase, 2/4/6 pole2 IE2 + VSD / IE3 IE3
3 phase, 8 pole2 excluded IE3

375 … 1.000 kW
3 phase, 2/4/6 pole2 excluded IE3
3 phase, 8 pole2 excluded IE3
Ex eb motors excluded IE2

> 0.12 kW 1 phase excluded IE2
Mining motors excluded, but TEAO motors are in scope (TENV remain out of scope)
High voltage motors | DC motors excluded | excluded

Variable Speed drives <= 1000V
0.12 – 1.000 kW (Diode bridge) IE2
Regenerative drives excluded
Low harmonic drives (THD < 10%) excluded
1 phase drives excluded
AC drives with multiple AC outputs excluded
MV drives | DC drives excluded | excluded
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Comparison between Regulation 640/2009 and 2019/1781 (1/3)
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Comparison between Regulation 640/2009 and 2019/1781 (2/3)
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Comparison between Regulation 640/2009 and 2019/1781 (3/3)
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Spare part motors 2019/1781 2(m)
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Placing on the market
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CE marking from 1st of July 2021
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Our product portfolio and new regulation
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What’s in for the customer

Drive customer

– Drive models which fall under the regulation will be tested and conformity
assessed during 2019/2020

– There are no compliance issues expected with our current product
portfolio. Compliance of major product families (ACS880, ACS580,
ACH580, ACQ580, ACS380) is already confirmed

– Manuals and product markings will be updated accordingly

Motor customer

– Our wide motor portfolio covers well already today the new requirements
set in the coming regulation,  including motor types that are exempted in
the current regulation like

• Ex-motors

• TEAO – motors

• motors for 60 Hz network.
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During transition period will both old and new markings be used depending on product

Old marking: Ex d IIB T4 Gb

New marking: Ex db IIB T4 Gb

New markings implemented on new M3JP 80-132, project to
update 160-450 started

The introduction of several protection levels e.g. b or c for flame
proof and increased safety protection types

• Protection level must be marked separately for each protection
type used

• Equipment protection level EPL for complete equipment is
marked  last as before

New way of marking was introduced as an alternative method in
IEC/EN 60079-0 Edition 6

In IEC/EN 60079-0 Edition 7 have old method been removed

Edition 6 is harmonized in EU until 6th July 2021 meaning that old
markings can be used under ATEX until this date

Background M3JP – flame proof frame and box

M3KP – flame proof frame and increased safety box

05 November 2020 Slide 16

Old marking: Ex de IIB T4 Gb

New marking: Ex db eb IIB T4 Gb

New markings implemented on new M3KP 80-132, project to
update 160-450 started

Changes in marking of flame proof equipment
New revision of IEC/EN 60079-0 standard
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Flame proof motors – protection type ’db’
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Example of new marking

Marking according to ATEX-directive

II        2       G

CE-marking Number of notified body

Use in explosive atmosphere
Equipment group for surface industry

Equipment category (Zone 1)
for Gas

Marking acc. to EN and IEC -standards Ex  db II  B  T4  Gb
Ex - Explosion protected equipment
Type of Protection: ‘d’

Group: II (gas)
Sub group: B
Temperature class:  T4 (=135°C)
EPL Protection level for complete equipment

Level of protection: ’b’ for type ’d’

0081
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Marking will be changed Ex n A -> Ex ec

New edition of IEC/EN 60079-7 standard

November 5, 2020 Slide 18

IEC 60079-15 IEC 60079-7

– Marking will be changed

• Ex nA -> Ex ec

• Ex e -> Ex eb

Ex nA motor requirements One standard

IEC 60079-7

Ex e motor requirements

– Ex ec motors designated as “Increased safety Ex ec motors” in sales tools

Internal use only



—

– The technical requirements for Ex nA motors have been moved to new 2015 version of IEC/EN 60079-7

• Very similar protection concept in ‘e’ and ‘nA’

– In practice there are now two levels of increased safety protection

• Ex eb = old Ex e (EPL Gb for high level of protection for zone 1)

• Ex ec = old Ex nA (EPL Gc for enhanced level of protection for zone 2)

– Implementation in ABB PG IEC LV products

• Ex ec was implemented for all products in 2018

• M3HP is still having old marking ’Ex e’ but product is otherwise meeting requirements in latest revison of applicable standard and
does hence comply with the ATEX directive

• Products certified according to local directives such as CNEx, EAC etc migth still have old marking as  local standards are not
updated yet

Changes in marking of increased safety and non-sparking equipment

November 5, 2020 Slide 19

Last revision of IEC/EN 60079-7
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Increased safety motors – protection type ’ec’
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Example of marking

Marking according to ATEX-directive

II        3       G

CE-marking No marking of Notified body for
cat. 3 equipment

Use in explosive atmosphere
Equipment group for surface industry

Equipment category (Zone ´2)
for Gas

Marking acc. to EN and IEC -standards Ex  ec II  C  T3  Gc
Ex - Explosion protected equipment
Type of Protection: ‘e’

Group: II (gas)
Sub group: C
Temperature class:  T3 (=200°C)
EPL Protection level for complete equipment

Level of protection: ’c’ for type ’e’
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Skupiny plynu IIA/IIB/IIC vs. Teplotní třídy T1-T6

November 5, 2020 *  = No specific marking for conductive  or non-conductive dustSlide 21

Přehled
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– ATEX and IECEx certificates

– Dust areas designated as zone 21 or 22, conductive or non-conductive dust and flyings

Ex protection types, sub groups and variant codes

Dust III Ex tb / Ex tc

November 5, 2020 Internal use onlySlide 22

Zone EPL ATEX
equipment
category

Sub
group

Marking IP class Variant code

21 Db 2D IIIB Ex tb IIIB T125°C Db IP65 334

21 Db 2D IIIC Ex tb IIIC T125°C Db IP65 336

22 Dc 3D IIIB Ex tc IIIB T125°C Dc IP55 335

22 Dc 3D IIIC Ex tc IIIC T125°C Dc IP65 337
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Rating plates

Dust Ex tb / Ex tc

November 5, 2020 Slide 23

1) 2)

3)
4)

5)

Internal use only
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Area Marking before introduction
of EPL

Marking with EPL Marking in latest revision
of IEC/EN

Gas

Ex d IIB T4 Ex d IIB T4 Gb Ex db IIB T4 Gb

Ex de IIB T4 Ex de IIB T4 Gb Ex db eb IIB T4 Gb

Ex e II T3 Ex e IIC T3 Gb Ex eb IIC T3 Gb

Ex nA II T3 Ex nA IIC T3 Gc Ex ec IIC T3 Gc

Dust

Ex tD A22 T125°C IP5X Ex tc IIIB T125°C Dc

Ex tD A22 T125°C IP6X Ex tc IIIC T125°C Dc

Ex tD A21 T125°C IP6X*
Ex tb IIIB T125°C Db

Ex tb IIIC T125°C Db

Marking of Ex equipment

November 5, 2020 *  = No specific marking for conductive  or non-conductive dustSlide 24

Summary of changes over last 10 years
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Spouštění motorů Ex ec

November 5, 2020 *  = No specific marking for conductive  or non-conductive dustSlide 25

EN 60079-7 Ed.3
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Webináře ABB na webových stránkách
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https://new.abb.com/drives/cs/webinare

https://new.abb.com/drives/cs/webinare



