Working document
on a possible Commission Regulation
implementing Directive 2005/32/EC with regard to
motors and their drives
Chapter 1
Subject matter and scope
1.
This Regulation establishes ecodesign requirements related to electric motors, their adjustable speed drives and to the attachment of these drives to electric motors. 

2.
This Regulation shall not apply to motors integrated into a machine (for example gear, pump, fan or compressor) where the motor can not be physically separated from the machine and its energy performance cannot be tested separately from the machine.
3.
This Regulation shall not apply to adjustable speed drives integrated into a motor  where the adjustable speed drive can not be physically separated from the motor and its energy performance cannot be tested separately from the motor.
Chapter 2
Definitions

In addition to the definitions set out in Directive 2005/32/EC, the following definitions
 shall apply:

(1)
'Electric motor' means single speed, three-phase 50 Hz or 60 Hz or 50/60 Hz, squirrel cage induction motor that:

· has a rated voltage of UN up to 1000 V;

· has a rated output PN between 0,75 kW and 375 kW;

· has either 2, 4 or 6 poles;

· is rated on the basis of continuous duty operation;
· is constructed to site operating conditions as follows:

a)
The altitude shall not exceed 1 000 meters above sea-level;

b)
The ambient air temperature shall not exceed 40 °C; 

c)
The ambient air temperature shall not be less than −15 °C for any machine. The ambient air temperature shall be not less than 0 °C for a machine with air cooling; 

d)
The water coolant temperature at the inlet to a machine or heat exchanger, or the ambient water (in the case of submersible machines with surface cooling or machines with water jacket cooling) shall not exceed +25 °C nor be less than +5 °C;

e)
When temperatures lower than specified in point c above are expected during transportation, storage, or after installation, the purchaser shall inform the manufacturer and specify the expected minimum temperature;
f)
Hydrogen cooled machines shall be capable of operating at rated output under rated conditions with a coolant containing not less than 95 % hydrogen by volume. 
(2)
'Adjustable Speed Drive' (ASD) means an electronic power converter that continuously adapts the electrical power supplied to the electric motor in order to control the motor’s mechanical power output according to the torque-speed characteristic of the load (being driven by the motor). This is achieved through adjusting the three-phase 50 Hz or 60 Hz power supply to an adjustable frequency and voltage supplied to the motor.
(3)
'Squirrel cage' means a specific kind of alternating current induction motor.

Chapter 3
Ecodesign requirements
Electric motors, their adjustable speed drives and the attachment of these drives to electric motors shall meet the ecodesign requirements set out in Annex I.

Each ecodesign requirement shall apply in accordance with the following stages: 

Stage 1: 1st January 2012;

Stage 2: 1st January 2015.

Chapter 4
Conformity assessment

The conformity assessment procedure referred to in Article 8 of Directive 2005/32/EC shall be the internal design control system set out in Annex IV of that Directive or the management system for assessing conformity set out in Annex V of that Directive.

Chapter 5
Verification procedure for market surveillance purposes
When performing the market surveillance checks referred to in Article 3 (2) of Directive 2005/32/EC, the authorities of the Member States shall apply the verification procedure set out in Annex I

Chapter 6
Indicative Benchmarks

The indicative benchmarks for the best-performing electric motor products and technology currently available on the market are identified in Annex III.
The indicative benchmarks for the best-performing adjustable speed drive products and technology currently available on the market are identified in Annex III.
Chapter 7
Revision

The Commission shall review this Regulation in the light of technological progress no later than seven years after its entry into force and present the result of this review to the Ecodesign Consultation Forum.

Chapter 8
Entry into force

This Regulation shall enter into force on the twentieth day following that of its publication in the Official Journal of the European Union.

Stage 1 of Annex I shall apply as from 1. January 2012.

Stage 2 of Annex I shall apply as from 1. January 2015.

This Regulation shall be binding in its entirety and directly applicable in all Member States.

Done at Brussels, 


For the Commission


Member of the Commission

ANNEX I
Ecodesign requirements for motors and their drives

1.
Motor and drive efficacy requirements 

At Stage 1, the following requirement must be met:

· the minimum allowable energy performance requirement for electric motors must meet or exceed the IE2 efficiency levels, as defined in Table 1 of this Annex.

At Stage 2, the following requirements must be met:

· the minimum allowable energy performance requirement for electric motors must meet or exceed the IE3 efficiency level, as defined in Table 2 of this Annex; 

· the minimum allowable energy performance requirement for adjustable speed drives attached to electric motors shall reach the Class A
 efficiency levels, as defined in Table 3.

Table 1 - Nominal limits (%) for IE2 efficiency level
	Pu 

kW
	Number of poles

	
	2
	4
	6

	0,75
	77,4
	79,6
	75,9

	1,1
	79,6
	81,4
	78,1

	1,5
	81,3
	82,8
	79,8

	2,2
	83,2
	84,3
	81,8

	3
	84,6
	85,5
	83,3

	4
	85,8
	86,6
	84,6

	5,5
	87,0
	87,7
	86,0

	7,5
	88,1
	88,7
	87,2

	11
	89,4
	89,8
	88,7

	15
	90,3
	90,6
	89,7

	18,5
	90,9
	91,2
	90,4

	22
	91,3
	91,6
	90,9

	30
	92,0
	92,3
	91,7

	37
	92,5
	92,7
	92,2

	45
	92,9
	93,1
	92,7

	55
	93,2
	93,5
	93,1

	75
	93,8
	94,0
	93,7

	90
	94,1
	94,2
	94,0

	110
	94,3
	94,5
	94,3

	132
	94,6
	94,7
	94,6

	160
	94,8
	94,9
	94,8

	200 up to 375
	95,0
	95,1
	95,0


Table 2 - Nominal limits (%) for IE3 efficiency level
	Pu

kW
	Number of poles

	
	2
	4
	6

	0,75
	80,7
	82,5
	78,9

	1,1
	82,7
	84,1
	81,0

	1,5
	84,2
	85,3
	82,5

	2,2
	85,9
	86,7
	84,3

	3
	87,1
	87,7
	85,6

	4
	88,1
	88,6
	86,8

	5,5
	89,2
	89,6
	88,0

	7,5
	90,1
	90,4
	89,1

	11
	91,2
	91,4
	90,3

	15
	91,9
	92,1
	91,2

	18,5
	92,4
	92,6
	91,7

	22
	92,7
	93,0
	92,2

	30
	93,3
	93,6
	92,9

	37
	93,7
	93,9
	93,3

	45
	94,0
	94,2
	93,7

	55
	94,3
	94,6
	94,1

	75
	94,7
	95,0
	94,6

	90
	95,0
	95,2
	94,9

	110
	95,2
	95,4
	95,1

	132
	95,4
	95,6
	95,4

	160
	95,6
	95,8
	95,6

	200 up to 375
	95,8
	96,0
	95,8


Table 3 - Class A energy efficiency values for adjustable speed drives

	
	
	Load / Speed (%)

	
	
	25%
	50%
	75%
	100%

	ASD Size (kW)
	>0,1
	74,0%
	80,0%
	85,0%
	88,0%

	
	>1
	83,0%
	87,0%
	90,5%
	92,5%

	
	>10
	92,0%
	94,0%
	96,0%
	97,0%

	
	>100
	95,0%
	96,0%
	97,0%
	98,0%

	
	>1000
	96,0%
	96,5%
	97,0%
	98,0%


2.
Motor functionality requirement

At Stage 2, the following requirement must be met:

· motors that do not attain the IE3 efficiency level, as defined in Table 2 of this Annex, must:

· only be used in a variable speed and load application, and;

· be equipped with an ASD, and;

· meet the IE2 efficiency levels, as defined in Table 1 of this Annex. 

· . 

3.
Product information requirements on motors and their drives

At Stage 1, information on motors shall be visibly displayed prior to purchase to end-users on the packaging and on free access websites. The information does not need to be specified using the exact wording of the list below. It may be displayed using graphs, figures or symbols rather than text.

(1) efficiency at the full rated load and voltage (%) (this information shall also be durably marked on or near the rating plate of the motor);

(2) level of efficiency: 'IE2' or 'IE3' (this information shall also be durably marked on or near the rating plate of the motor;

(3) the year of manufacture (this information shall also be durably marked on or near the rating plate of the motor);
(4) Manufacturer’s statement of the expanded uncertainty 
of the efficiency value given
(5) Manufacturer's name or trade mark and place of manufacturer;

(6) Manufacturer's serial number or identification mark;

(7) Number of poles of the motor;

(8) The rated power output(s) or range of rated power output (kW); 

(9) The rated input frequency(s) of the motor (Hz);

(10) The rated voltage(s) or range of rated voltage (V);

(11) The rated speed(s) or range of rated speed (rpm min-1);
(12) The degree of protection provided by the integral design of the machine enclosure.
At Stage 2, the information shall be provided on motors and their adjustable speed drives attached to motors in the scope of this Regulation. Information shall be visibly displayed prior to purchase to end-users on the packaging and on free access websites. The information does not need to be specified using the exact wording of the list below. It may be displayed using graphs, figures or symbols rather than text.
For motors, their intended purpose shall be clearly and prominently indicated on their packaging and in all forms of product information accompanying the motor when it is placed on the market as being either for:

(1)
full speed and load application, or; 

(2)
variable speed and load application.

The technical documentation file drawn up for the purposes of conformity assessment pursuant to Article 8 of Directive 2005/32/EC shall list the technical parameters (if any) that make the motor design specific for the use in the above applications indicated on the packaging.

For adjustable speed drives:
(1)
Nominal efficiency (%), including expanded uncertainty
, at: 

(a) 100% load and speed
;

(b) 75% load and speed;

(c) 50% load and speed;

(d) 25% load and speed.
(2)
Date of manufacturing (year, month);

(3)
Manufacturer's name or trademark and place of manufacturer;

(4)
Manufacturer's serial number or identification mark;

(5)
Maximum rated adjustable speed output (kW);

(6)
The rated voltage or range of rated voltage (V);

(7)
The rated range of switching frequency (Hz)

(8)
The rated speed(s) or range of rated speed (rpm).

4.
Definitions for technical parameters for the purposes of Annex I 

(1)
'Phases' means the type of configuration of the mains electrical supply;

(2)
'Pole' means the number of electrical winding sets in the motor. The number of poles determines the base speed of the motor.
ANNEX II
Verification procedure

1.
Authorities of the Member State shall randomly test one unit composed of a motor or a motor and its adjustable speed drive
.

2.
The model shall be considered to comply with the provisions set out in Annex I, as applicable, of this Regulation, if in the results of the motor efficiency (η), the losses (1-η) do not vary from the limit values set out in Annex I by more than 15% on power range 0,75-150 kW and 10% on power range 150 – 375kW.

3.
If the result referred to in point 2 is not achieved and the manufacturer still wants to maintain the product on the market after the failure in the first verification test, it must supply three randomly selected motors and their drives to the market surveillance authority of the Member State at its own cost. The market surveillance authority shall test these three additional units. 

4.
After three additional units of the same model have been tested, the motor shall be considered to comply with the provisions set out in Annex I, as applicable, of this Regulation, if in the average efficiency of the three motors (η), the losses (1-η) do not vary from the limit values set out in Annex I by more than 15% on power range 0,75-150 kW and 10% on power range 150 – 375kW. 

5.
If the results referred to in point 4 are not achieved, the model shall be considered not to comply with the requirements.

For the purposes of checking conformity with the requirements, the authorities of the Member States shall use accurate and reliable state-of-the-art measurement methods
 which deliver reproducible results
, including: 

-
where available, harmonised standards the reference numbers of which have been published for that purpose in the Official Journal of the European Union in accordance with Articles 9 and 10 of Directive 2005/32/EC;

-
otherwise, the methods set out in the following documents:

	Measured parameter
	Organisation

	Reference
	Title

	Efficiency of motor based on 'low uncertainty' method
	CENELEC
	EN 60034-1-2: 2007
	Rotating electrical machines. Part 2: Methods for determining losses and efficiency of rating electrical machinery from tests (excluding machines for traction vehicles).

	Efficiency classification
	CENELEC
	EN 60034-30: 2008
	Rotating electrical machines

Part 30: Efficiency classes of single-speed, three-phase, cage induction

Motors.


ANNEX III
Indicative Benchmarks referred to in Article 6

At the time of adoption of this Regulation, the best available technology on the market for the motor concerned was identified as the IE3 level, as defined in Annex I.
At the time of adoption of this Regulation, the best available technology on the market for the adjustable speed drive concerned was identified as the class A
 energy efficiency level, as defined in Annex I.
Examples related to the comments on reproducible results above
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CASE: 1          2          3          4         5          6          7   


Decisions to be taken (all cases are related to the IE3, 4-pole, compliance limit):

Case 1: Value inside limit, measurement uncertainty interval within limit => the 11 kW IE3-motor will pass!

Case 2: Value inside limit, measurement uncertainty interval is very large => the 15 kW IE3-motor will pass or fail?
Case 3: Value inside limit, measurement uncertainty interval partly outside limit => the 18 kW IE3-motor will pass?

Case 4: Value on limit => the 22 kW IE3-motor will pass or fail?
Case 5: Value outside limit, measurement uncertainty interval partly inside limit => the 30 kW IE3-motor will fail?
Case 6: Value inside limit, no measurement uncertainty given => no pass or fail verdict can be given for the 37 kW IE3-motor!
Case 7: Value outside limit, measurement uncertainty interval outside limit => the 45 kW IE3-motor will fail!
Discussion:
Case 1 and 7 will pose no problem. A pass or fail verdict can be given at a level of confidence of approximately 95 % (i.e. so called expanded uncertainty [k=2] according to ISO-GUM).

Case 3, 4 and 5 can be handled using the concept of ‘shared risk’ (i.e. the risk may be acceptable when the uncertainty is at a sufficiently low level)
Case 2 should not be handled using the concept of ‘shared risk’ (i.e. there is almost a 50 % chance that the ‘true value’ of the IE3-motor lays within the IE2-region. There is even a (5 % chance that the ‘true value’ is below the IE2 compliance limit)
Case 6 only represents a value without a statement of uncertainty (i.e. it can not be compared to a limit and no pass or fail verdict can be given)
�	Cenelec: rue de Stassart/De Stassartstraat 35, B-1050 Brussels, tel. (32-2) 519 68 71, fax (32-2) 519 69 19 (� HYPERLINK "http://www.cenelec.org" ��http://www.cenelec.org�).





�It can be assumed that this regulation shall apply to mass produced ‘standard motors’. Why not make a reference to the definitions of IEC/EN-standards (IEC/EN 60034-series), and if needed, make some minor additions or exclusions to specify the scope of this regulation?


�This may be problematic. In the same way as for motors, the method (i.e. European standard) to verify energy performance of ASD:s must be referenced in this regulation.


�


�This will endorse the manufacturer to use and develop suitable measurement methods and to provide a ‘quality indicator’ to the efficiency value. 





The information will be useful for the motor users when selecting motors. 





It will also be useful for Authorities of the Member State when planning market surveillance. See also the comments on measurement uncertainty etc. below.


�See comment above.


�How to define speed if the ASD is to be tested ‘stand-alone’? (i.e. speed will depend on the number of poles of the motor)


�Motor and ASD will need separate tests as tables 1-3 only gives requirements per ‘component’, not on a system (motor+ASD). 





What about situations where the customer wants to buy a motor from one supplier and an ASD from another supplier to combine motor and ASD on his own? Will this still be possible?





If not, there are several manufacturers of ASD:s without having any motor manufacturing. If it will only be possible to buy motor and ASD in combination, these ASD-manufacturers will soon be out of business.


�It would be appropriate to require that all tests must be made by an accredited body (i.e. according to the requirements of ISO/IEC 17025). 





State-of-the-art measurement methods may prove insufficient to strictly verify conformity, see comments below.


�


Reproducible results will require the results to include a statement of the total measurement uncertainty. The total uncertainty must then be combined using all sources of uncertainty introduced by, for example, different measurements during test (e.g. voltages, currents, power, torque, speed, temperature, resistance etc). The procedure is described in the ISO Guide on how to express the uncertainty of measurement (ISO-GUM).





Results according to ISO-GUM can be compared to limit values. However, the treatment of uncertainty in relation to a limit must be addressed in order to make a pass or fail verdict in some cases – see some examples below. 





Traceability of measurement may be a problem for rotating torque. Calibration services may only be available for static torque. Without traceable measurement, reproducible results (i.e. measurement uncertainty) can not be obtained.


�Is this a true statement? The technical investigation forming the basis for this regulation does not contain specific information about ASD:s.
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