Annex 1

ESSENTIAL REQUIREMENTS

Electrical energy meters shall provide a high level of metrological protection in order that any party affected can have confidence in the result of measurement, and shall be designed and manufactured to a high level of quality in respect of the measurement technology and security of the measurement data.

The requirement that shall be met by the measuring instruments to provide these objectives are set out below and are completed by the specific requirements in Annex 2 that provide more details on certain aspects of the general requirements.

The solutions adopted in the pursuit of the requirements shall take account of the intended use of the instrument and reasonably foreseeable misuse. 
DEFINITIONS

Measurand

The measurand is the particular quantity subject to measurement

Influence quantity

An influence quantity is a quantity that is not the measurand but that affects the results of measurement.

Rated Operating Conditions

The rated operating conditions are the values for the measurand and influence quantities making up the normal working conditions of an instrument.

Disturbance

A disturbance is an influence quantity not normally making up the working conditions of the instrument for which values and performance requirements are prescribed.

Critical change value

The critical change value is the value at which the change in the measurement result is considered undesirable. 

Accuracy Level

The accuracy level describes the minimum requirements determined for the metrological accuracy of electrical energy meters.

1.
Permissable Errors

1.1 
Error of measurement

Under rated operating conditions and in absence of a disturbance, the error of measurement shall not exceed the maximum permissible error value as laid down in Annex 2. Unless stated otherwise, maximum permissible error is expressed as a bilateral value of the deviation from the true measurement value 

1.2 
Disturbance

Under rated operating conditions and in the presence of a disturbance, the performance requirement shall be as laid down in Annex 2.

1.3 Environment of application

The manufacturer shall specify the climatic environment in which the instrument is intended to be used

The climatic environment is divided into the environmental classes “indoor “ and “outdoor”:

Environmental class ”indoor”

This class applies to frost proof enclosed locations whose temperature and humidity are not necessarily controlled. The meter may be subject to condensed water but not direct spill of water.

Environmental class ”outdoor”

This class applies to all other location than included in environmental class “indoor ” in addition to outdoor location.

For application in environmental class ”outdoor” only electrical energy meter within accuracy level 1 may be approved for use. For application in environmental class ”indoor” electrical energy meter within both accuracy level 1 and 2 may be approved for use. The requirements of accuracy for the specific accuracy level are determined in Annex 2. 

2. 
Reproducibility and Repeatability

All other conditions being the same, results of successive measurement shall be in close agreement. The difference between the measurement results shall be small when compared with the maximum permissible error.

3. 
Discrimination and Sensitivity

The electrical energy meter shall be sufficiently sensitive and the discrimination threshold shall be sufficiently low for the intended measurement task.

4. 
Durability

The meter shall be designed to maintain an adequate stability of its metrological characteristics over a reasonable period of time provided that it is properly installed, maintained and used according to the manufacturer’s instruction when in the environmental conditions for which it is intended.

5. 
Reliability

An electrical energy meter shall be designed to reduce as far as possible the effect of a defect that would lead to an inaccurate measurement result, unless the presence of such a defect is obvious or can be easily and simply checked using devices apart from the instrument itself.
6. 
Suitability

6.1 Meters shall have no feature likely to facilitate fraudulent use, whereas possibilities for unintentional misuse shall be minimal. 

6.2 The meter shall be suitable for its intended use taking account of the practical working conditions, and bearing in mind the intended user, shall not require unreasonable demands of the user in order to obtain a correct measurement result. 

6.3 
A meter shall be robust and its materials of construction shall be suitable for the conditions in which it is intended to be used. 

7. 
Protection against corruption

7.1 
The metrological characteristics of the electrical energy meter shall not be inadmissibly influenced by the connection to it of another device, by any feature of the connected device itself or by any remote device that communicates with the measuring instrument.  

7.2 
A hardware component that is critical for metrological characteristics shall be designed so that it can be secured. Security measures foreseen shall provide for evidence of an intervention. 

7.3 
Software that is critical for metrological characteristics shall be identified as such and shall be secured. Its identification shall be easily available. Evidence of an intervention shall be available. 

7.4 
Measurement data and metrological important parameters stored or transmitted shall be adequately protected against accidental or intentional corruption. 

7.5 
The display shall not be able to be reset during use. 

8. 
Information to be borne by and to accompany the instrument

8.1 
The meter shall bear the following inscriptions: 

· manufacturer’s mark or name;

· information in respect of its accuracy level;

· pertinent data in respect of the conditions of use;

· identity marking;

· number of the type examination certificate (Type approval).
8.2 
The meter shall be accompanied by information on its operation. Information should include where relevant: 

· rated operating conditions;

· environment class;

· instruction for installation, maintenance, repairs, permissible adjustments;

· instruction for correct operation and any special conditions of use.

8.3 
The unit of measurement or the symbol for it shall be declared adjacent to its numerical value  

8.4 
Symbols shall be in accordance with the legal provisions in national and internationally harmonized standards. 

8.5 
All marks and inscriptions required shall be clear, indelible, unambiguous and non-transferable. 
9. 
Indication of result

9.1 
Indication of the result shall be by means of a display or hard copy. 

9.2 
The indication of any result shall be clear and unambiguous and accompanied by such marks and inscriptions necessary to inform the user of the significance of the result. Easy reading of the presented result shall be permitted under normal conditions of use. Additional indications may be shown provided they cannot be confused.

9.3 
In the case of hard copy the print or record shall also be easily legible and indelible

9.4
Electrical energy meters from which the measurement data can be read either by a mobile data capture unit or remotely via a transmission link shall be fitted with a display accessible to the consumer. The reading of this display is the measurement result that serves as the basis for the price to pay. 
10.
Conformity evaluation
An electrical energy meter shall be designed so as to allow easy evaluation of its conformity with the requirements of this regulation. 

Annex 2

 SPECIFIC REQUIREMENTS
The existing requirements in this annex and in Annex 1 shall be applied examining electrical energy meters for pattern approval and during examination of the individual electrical energy meter for initial verification. 

DEFINITIONS

I 
the electrical current flowing through the meter;

I n 
the nominal value of I for which the meter has been designed;

I st
the lowest value of I at which the meter measures active electrical energy; 
I min 
the value of I from which onwards the error is intended to lie within prescribed limits;

I tr 
the value of I from which onwards the error is intended to lie within the error limits corresponding to the accuracy level declared for the meter;

I max 
the maximum value of I for which the meter has been designed;

U 
the potential of the electricity supplied to the meter;

U n
the nominal value of U for which the meter has been designed;

f 
the frequency of the electrical current flowing through the meter;

f n 
the nominal value of f for which the meter has been designed:

PF
power factor = cos ( = the phase difference between the fundamental 

component of I and U;

T 
ambient temperature;

Tn
the reference temperature of the meter.

1. The properties of the meter

The manufacturer shall specify the values of f n , U n , I n , I min , I tr , I max  and  Tn that apply to the meter. The values chosen shall fulfil the following conditions:

I tr
<
I n  / 10

I min
(
I n  / 20

I max

2 x I n
f n
=
50 Hz

2.
Maximum permissible errors

2.1 
Under reference conditions

Table 1 shows the maximum permissible errors, expressed in percent of the true value that must be respected by the electrical energy meter under the following rated operating conditions: 

T = Tn ± 2 K

U = (1 ± 0,01) ·Un
f = (50 ± 0,15) Hz

Symmetry of voltage



± 1 %

Symmetry of current



± 2 %

Difference in symmetrical phase lead/lag 
± 2 °

PF = 1 is referring to a situation where the effect factor lies within the following limits: From 0.95 capacitive to 0.95 inductive

Table 1- Maximum permissible error (percent of true value)

	
	
	Maximum permissible error

	Electrical current flowing through the meter
	PF
	  Accuracy level 1
	  Accuracy level 2 

	Single phase meter; Polyphase meter if operated with balanced loads

	I tr I I max.
	1
	1
	2

	2I tr I I maxs.
	(1
	1
	2

	I min I I tr
	1
	1.5
	2.5

	2I min I 2I tr
	(1
	1.5
	2.5

	 Polyphase meter, if operating with single phase load

	I tr I I maax.. 
	1
	2
	3

	2I tr I I max..
	(1
	2
	3


2.2
Under rated operating conditions  

Table 2 show maximum permissible errors, expressed in percent, as consequence of variations in operating conditions  

The nominal voltage and frequency values lie within the following limits:

0,9 · U n U 1,1 · U n
0,98 · f n f 1,02 · f n 
The power factor lies within the following limits:

From PF = 0,5 inductive to PF = 0,8 capacitive.

. 

Table 2: Maximum permissible error as consequence of variations in operating conditions   
	
	PF
	Maximum variation

	Condition
	
	  Accuracy level 1
	  Accuracy level 2 

	U within the quality limits, and U ( U n
	1
	
	1

	
	( 1
	1
	1,5

	f within the quality limits, and  f ( f
	1
	0.5
	0,8

	
	( 1
	0.7
	1

	
	
	Maximum average temperature coefficient

	T within rated conditions


	1
	0.05
	0,1

	
	( 1
	0.07
	0,15


2.3
Permissible effect of disturbances  
2.3.1
The change in accuracy of an electrical energy meter due to the presence of an electromagnetic disturbance shall be less than the critical value given in Table 3, or the indication of the measurement result shall be such that it cannot be interpreted as a valid measurement result, such as a momentary variation that cannot be interpreted, memorised or transmitted as a measuring result.

2.3.2 
After having undergone an electromagnetic disturbance, as described in table 3, the electrical energy meter shall:

· recover to operate within maximum permissible error, and  

· have all measurement functions safeguarded, and

· allow recovery of all measurement data present immediately before the occurrence of the disturbance.

Table 3 Maximum permissible change in measurement value at critical change of disturbances (Percentage values are percent of true value).

	Disturbance
	Condition/value
	Maximum change in percentage 

	
	
	  Accuracy level 1
	  Accuracy level 2 

	3.de hamonic content of current signal
	I3 =0,1 · In
	0,6
	0,8

	Content of DC and equal harmonic of the current signal  
	Irms =0,5 · Imax
	3
	6

	DC magnetic field
	1000 At
	2
	3

	AC magnetic field (homogenous)
	0,5 mT at 50 Hz
	2
	3

	HF electromagnetic field


	80 MHz – 1 GHz

10V/m

modulation factor 80 %  (1 kHz)
	2
	3


3.
Other requirements

3.1. 
A meter shall have a display, visible by the consumer when installed in the normal installation position as specified by the manufacturer.

3.2. 
The display shall have a sufficient number of digits to ensure that the indication doesn’t return to its initial value when the active electrical energy consumed in the circuit corresponds to operation of the meter for 10 000 h at I=Imax., U=Un and PF=1.

3.3. 
When the electrical energy measured is indicated in different displays corresponding to different tariffs, the meter shall indicate the active tariff.

3.4.
During use, it shall be impossible to reset the indication of the quantity of electrical energy measured.

3.5. 
A meter with prepayment device shall follow the value of the credit remaining

The error of the value of electrical energy consumed per unit decrease of the credit remaining shall be 1 scale interval.

3.6 
In the event of loss of electricity in the circuit, the amounts of electrical energy measured shall remain available for reading during a period of at least 4 months.

4
Units

The electrical energy measured shall be displayed in kilowatt-hours, symbol kWh.







