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Foreword 
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and was approved by CENELEC as EN 61557-12 on 2008-04-01. 

This standard is to be used in conjunction with EN 61557-1:2007 (unless otherwise specified). 

The following dates were fixed: 

– latest date by which the EN has to be implemented 
 at national level by publication of an identical 
 national standard or by endorsement 

 
 
(dop) 2009-01-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 2011-04-01 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and covers essential requirements of 
EC Directive 2004/108/EC. See Annex ZZ. 

Annexes ZA and ZZ have been added by CENELEC. 

__________ 

Endorsement notice 

The text of the International Standard IEC 61557-12:2007 was approved by CENELEC as a European 
Standard without any modification. 

In the official version, for Bibliography, the following notes have to be added for the standards indicated: 

IEC 60044-1 NOTE   Harmonized as EN 60044-1:1999 (modified). 

IEC 60044-2 NOTE   Harmonized as EN 60044-2:1999 (modified). 

IEC 60044-7 NOTE   Harmonized as EN 60044-7:2000 (not modified). 

IEC 60044-8 NOTE   Harmonized as EN 60044-8:2002 (not modified). 

IEC 60071-1 NOTE   Harmonized as EN 60071-1:2006 (not modified). 

IEC 60359 NOTE   Harmonized as EN 60359:2002 (not modified). 

IEC 61000-4-7 NOTE   Harmonized as EN 61000-4-7:2002 (not modified). 

IEC 61140 NOTE   Harmonized as EN 61140:2002 (not modified). 

IEC 62052-11 NOTE   Harmonized as EN 62052-11:2003 (not modified). 

__________ 
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Annex ZA  
(normative)  

 
Normative references to international publications 

with their corresponding European publications  
 
The following referenced documents are indispensable for the application of this document. For dated 
references, only the edition cited applies. For undated references, the latest edition of the referenced 
document (including any amendments) applies.  
 
NOTE   When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies.  
 
Publication Year Title EN/HD Year 
  

IEC 60068-2-1 - 1) Environmental testing -  
Part 2-1: Tests - Test A: Cold 

EN 60068-2-1 2007 2) 
 

  

IEC 60068-2-2 - 1) Environmental testing -  
Part 2-2: Tests - Test B: Dry heat 

EN 60068-2-2 2007 2) 
 

  

IEC 60068-2-30 - 1) Environmental testing -  
Part 2-30: Tests - Test Db: Damp heat, cyclic 
(12 h + 12 h cycle) 

EN 60068-2-30 2005 2) 

 

  

IEC 60364-6 (mod) - 1) Low voltage electrical installations -  
Part 6: Verification 

HD 60364-6 2007 2) 
 

  

IEC 60529 - 1) Degrees of protection provided by enclosures 
(IP Code) 

EN 60529 
+ corr. May  

1991 2)

1993 
 

  

IEC 61000-4-5 - 1) Electromagnetic compatibility (EMC) -  
Part 4-5: Testing and measurement 
techniques - Surge immunity test 

EN 61000-4-5 2006 2) 

 

  

IEC 61000-4-15 - 1) Electromagnetic compatibility (EMC) -  
Part 4-15: Testing and measurement 
techniques - Flickermeter - Functional and 
design specifications 

EN 61000-4-15 1998 2) 

 

  

IEC 61000-4-30  2003 Electromagnetic compatibility (EMC) -  
Part 4-30: Testing and measurement 
techniques - Power quality measurement 
methods 

EN 61000-4-30 2003 

 

  

IEC 61010  Series Safety requirements for electrical equipment 
for measurement, control, and laboratory use 

EN 61010  Series 
 

  

IEC 61010-1  2001 Safety requirements for electrical equipment 
for measurement, control, and laboratory  
use -  
Part 1: General requirements 

EN 61010-1 
+ corr. June  

2001 
2002 

 

  

IEC 61326-1 2005 Electrical equipment for measurement, control 
and laboratory use - EMC requirements -  
Part 1: General requirements 

EN 61326-1 2006 

 

  

IEC 61557-1 2007 Electrical safety in low voltage distribution 
systems up to 1 000 V a.c. and 1 500 V d.c. - 
Equipment for testing, measuring or 
monitoring of protective measures -  
Part 1: General requirements 

EN 61557-1 2007 

 

  

                                                      
1) Undated reference.  
2) Valid edition at date of issue.  
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Publication Year Title EN/HD Year 
  

IEC 62053-21 2003 Electricity metering equipment (a.c.) - 
Particular requirements -  
Part 21: Static meters for active energy 
(classes 1 and 2) 

EN 62053-21 2003 

 

  

IEC 62053-22 2003 Electricity metering equipment (a.c.) - 
Particular requirements -  
Part 22: Static meters for active energy 
(classes 0,2 S and 0,5 S) 

EN 62053-22 2003 

 

  

IEC 62053-23 2003 Electricity metering equipment (a.c.) - 
Particular requirements -  
Part 23: Static meters for reactive energy 
(classes 2 and 3) 

EN 62053-23 2003 

 

  

IEC 62053-31 1998 Electricity metering equipment (a.c.) - 
Particular requirements -  
Part 31: Pulse output devices for 
electromechanical and electronic meters (two 
wires only) 

EN 62053-31 1998 
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Annex ZZ 
(informative) 

 
Coverage of Essential Requirements of EC Directives 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and within its scope the standard covers all 
relevant essential requirements as given in Annex I of the EC Directive 2004/108/EC. 

Compliance with this standard provides one means of conformity with the specified essential 
requirements of the Directive concerned. 

WARNING: Other requirements and other EC Directives may be applicable to the products falling within 
the scope of this standard. 

__________ 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61557-12:2008
https://standards.iteh.ai/catalog/standards/sist/16cb9841-1327-4169-a566-

08e3e6a5be57/sist-en-61557-12-2008



SIST EN 61557-12:2008

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61557-12:2008
https://standards.iteh.ai/catalog/standards/sist/16cb9841-1327-4169-a566-

08e3e6a5be57/sist-en-61557-12-2008



SIST EN 61557-12:2008 

 
 
 

IEC 61557-12
Edition 1.0 2007-08

INTERNATIONAL 
STANDARD 
NORME 
INTERNATIONALE

Electrical safety in low voltage distribution systems up to 1 000 V a.c. and  
1 500 V d.c. – Equipment for testing, measuring or monitoring of protective 
measures – 
Part 12: Performance measuring and monitoring devices (PMD) 
 
Sécurité électrique dans les réseaux de distribution basse tension  
de 1 000 V c.a. et 1 500 V c.c. – Dispositifs de contrôle, de mesure ou  
de surveillance de mesures de protection –  
Partie 12: Dispositifs de mesure et de surveillance des performances (PMD) 
 

INTERNATIONAL 
ELECTROTECHNICAL 
COMMISSION 

COMMISSION 
ELECTROTECHNIQUE 
INTERNATIONALE XC
ICS 17.220.20; 29.080.01; 29.240.01 

PRICE CODE
CODE PRIX

ISBN 2-8318-9243.0

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61557-12:2008
https://standards.iteh.ai/catalog/standards/sist/16cb9841-1327-4169-a566-

08e3e6a5be57/sist-en-61557-12-2008



SIST EN 61557-12:2008

 – 2 – 61557-12 © IEC:2007 

 

CONTENTS 

 

FOREWORD...........................................................................................................................6 
INTRODUCTION.....................................................................................................................8 
 
1 Scope...............................................................................................................................9 
2 Normative references .....................................................................................................10 
3 Terms and definitions .....................................................................................................11 

3.1 General definitions ................................................................................................11 
3.2 Definitions related to uncertainty and performance ................................................ 12 
3.3 Definitions related to electric phenomena .............................................................. 15 
3.4 Definitions related to measurement techniques ..................................................... 18 
3.5 Notations...............................................................................................................18 

3.5.1 Functions ..................................................................................................18 
3.5.2 Symbols and abbreviations ........................................................................ 19 
3.5.3 Indices ......................................................................................................19 

4 Requirements .................................................................................................................19 
4.1 General requirements ............................................................................................ 19 
4.2 PMD general architecture ...................................................................................... 20 
4.3 Classification of PMD ............................................................................................20 
4.4 List of applicable performance classes .................................................................. 21 

4.4.1 List of applicable function performance classes for PMD without 
external sensors ........................................................................................ 21 

4.4.2 List of applicable system performance classes for PMD with  
external sensors ........................................................................................ 22 

4.5 Operating and reference conditions for PMD ......................................................... 22 
4.5.1 Reference conditions ................................................................................. 22 
4.5.2 Rated operating conditions ........................................................................ 22 

4.6 Start-up conditions ................................................................................................24 
4.7 Requirements for PMD functions (except PMD-A).................................................. 24 

4.7.1 Active power (P) and active energy (Ea) measurements ............................ 24 
4.7.2 Reactive power (QA, QV) and reactive energy (ErA, ErV) measurements .... 29 
4.7.3 Apparent power (SA, SV) and apparent energy (EapA, EapV)  

measurements ...........................................................................................32 
4.7.4 Frequency (f) measurements ..................................................................... 34 
4.7.5 R.m.s. phase current (I) and neutral current (IN, INc) measurements .......... 35 
4.7.6 R.m.s. voltage (U) measurements.............................................................. 38 
4.7.7 Power factor (PFA, PFV) measurements .................................................... 40 
4.7.8 Short term flicker (Pst) and long term flicker (Plt) measurements ............... 40 
4.7.9 Voltage dip (Udip) and voltage swell (Uswl) measurements ....................... 41 
4.7.10 Transients overvoltage (Utr) measurements .............................................. 43 
4.7.11 Voltage interruption (Uint) measurements .................................................. 43 
4.7.12 Voltage unbalance (Unb, Unba) measurements ......................................... 44 
4.7.13 Voltage harmonics (Uh) and voltage THD (THDu and THD-Ru)  

measurements ...........................................................................................45 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61557-12:2008
https://standards.iteh.ai/catalog/standards/sist/16cb9841-1327-4169-a566-

08e3e6a5be57/sist-en-61557-12-2008



SIST EN 61557-12:2008

61557-12 © IEC:2007 – 3 – 

 

4.7.14 Current harmonics (Ih) and current THD (THDi and THD-Ri)  
measurements ...........................................................................................46 

4.7.15 Minimum, maximum, peak, three-phases average and demand  
measurements ...........................................................................................47 

4.8 Requirements for PMD-A functions........................................................................ 47 
4.9 General mechanical requirements .........................................................................48 

4.9.1 Vibration requirements .............................................................................. 48 
4.9.2 IP requirements .........................................................................................48 

4.10 Safety requirements ..............................................................................................49 
4.10.1 Clearances and creepage distances ..........................................................49 
4.10.2 Connection of a fixed installed PMD with a current transformer ................. 49 
4.10.3 Connection of a PMD with a high voltage sensor ....................................... 49 
4.10.4 Accessible parts ........................................................................................49 
4.10.5 Hazardous live parts ..................................................................................50 

4.11 Analog outputs ......................................................................................................50 
4.11.1 General requirements ................................................................................ 50 
4.11.2 Compliance voltage ................................................................................... 50 
4.11.3 Analog output ripple content ......................................................................50 
4.11.4 Analog output response time ..................................................................... 50 
4.11.5 Limiting value of the analog output signal ..................................................50 
4.11.6 Pulse outputs ............................................................................................51 

5 Marking and operating instructions .................................................................................51 
5.1 Marking .................................................................................................................51 
5.2 Operating and installation instructions ................................................................... 51 

5.2.1 General characteristics .............................................................................. 51 
5.2.2 Essential characteristics ............................................................................52 
5.2.3 Safety characteristics ................................................................................ 54 

6 Tests .............................................................................................................................. 54 
6.1 Type tests of PMD.................................................................................................54 

6.1.1 Test of temperature influence .................................................................... 55 
6.1.2 Active power..............................................................................................55 
6.1.3 Apparent power .........................................................................................58 
6.1.4 Power factor ..............................................................................................58 
6.1.5 Common mode voltage rejection test ......................................................... 58 
6.1.6 Frequency .................................................................................................59 
6.1.7 Measurement of voltage harmonics ........................................................... 59 
6.1.8 Measurement of current harmonics ............................................................ 59 
6.1.9 Dips and swells .........................................................................................60 
6.1.10 Voltage interruptions .................................................................................60 
6.1.11 Outputs tests .............................................................................................60 
6.1.12 Climatic tests............................................................................................. 61 
6.1.13 EMC tests..................................................................................................62 
6.1.14 Start up tests .............................................................................................62 

6.2 Type tests of PMD-A .............................................................................................62 
6.3 Routine tests .........................................................................................................62 

6.3.1 Protective bonding test .............................................................................. 62 
6.3.2 Dielectric strength test ...............................................................................63 
6.3.3 Uncertainty test .........................................................................................63 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61557-12:2008
https://standards.iteh.ai/catalog/standards/sist/16cb9841-1327-4169-a566-

08e3e6a5be57/sist-en-61557-12-2008



SIST EN 61557-12:2008

 – 4 – 61557-12 © IEC:2007 

 

Annex A (informative)  Definitions of electrical parameters ................................................... 64 
Annex B (normative)  Definitions of minimum, maximum, peak and demand values .............. 68 
Annex C (informative)  Intrinsic uncertainty, operating uncertainty, and overall system 
uncertainty............................................................................................................................ 70 
Annex D (informative)  Recommended sensor classes for the different kinds of PMD............ 72 
Annex E (normative)  Requirements applicable to PMD and to PMD-A.................................. 75 
 
Bibliography.......................................................................................................................... 76 
 
Figure 1 – PMD generic measurement chain ......................................................................... 20 
Figure 2 – Description of different types of PMD ................................................................... 21 
Figure 3 – Relationship between ambient air temperature and relative humidity.................... 24 
Figure 4 – Waveform for odd harmonics influence test on active power measurement .......... 55 
Figure 5 – Spectral content for odd harmonics influence test on active power measurement .56 
Figure 6 – Waveform for sub-harmonics influence test on active power measurement .......... 57 
Figure 7 – Spectral content for sub-harmonics influence test on active power measurement .57 
Figure 8 – Common mode voltage influence testing .............................................................. 58 
Figure 9 – Waveform for harmonics influence test on frequency measurement...................... 59 
Figure A.1 – Arithmetic and vector apparent powers in sinusoidal situation ........................... 66 
Figure A.2 – Geometric representation of active and reactive power ..................................... 67 
Figure B.1 – Thermal current demand ................................................................................... 68 
Figure C.1 – Different kind of uncertainties ........................................................................... 70 
 
Table 1 – Classification of PMD ............................................................................................ 21 
Table 2 – List of applicable function performance classes for PMD without external sensors 21 
Table 3 – List of applicable system performance classes for PMD with external sensors....... 22 
Table 4 – Reference conditions for testing ............................................................................ 22 
Table 5 – Rated operating temperatures for portable equipment ........................................... 23 
Table 6 – Rated operating temperatures for fixed installed equipment .................................. 23 
Table 7 – Humidity and altitude operating conditions ............................................................ 23 
Table 8 – Intrinsic uncertainty table for active power and active energy measurement .......... 25 
Table 9 – Influence quantities for active power and active energy measurement ................... 26 
Table 10 – Starting current for active power and active energy measurement ....................... 29 
Table 11 – Intrinsic uncertainty table for reactive power and  reactive energy measurement .29 
Table 12 – Influence quantities for reactive power and reactive energy measurement ........... 30 
Table 13 – Starting current for reactive energy measurement ............................................... 32 
Table 14 – Intrinsic uncertainty table for apparent power and apparent  
energy measurement ............................................................................................................ 32 
Table 15 – Influence quantities for apparent power and apparent energy measurement ........ 33 
Table 16 – Intrinsic uncertainty table for frequency measurement ......................................... 34 
Table 17 – Influence quantities for frequency measurement .................................................. 34 
Table 18 – Rated range of operation for phase current measurement ................................... 35 
Table 19 – Rated range of operation for neutral current measurement .................................. 35 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61557-12:2008
https://standards.iteh.ai/catalog/standards/sist/16cb9841-1327-4169-a566-

08e3e6a5be57/sist-en-61557-12-2008



SIST EN 61557-12:2008

61557-12 © IEC:2007 – 5 – 

 

Table 20 – Intrinsic uncertainty table for phase current ......................................................... 36 
Table 21 – Intrinsic uncertainty table for neutral current measurement.................................. 36 
Table 22 – Intrinsic uncertainty table for neutral current calculation ...................................... 36 
Table 23 – Influence quantities for phase current and neutral current measurement ............. 37 
Table 24 – Rated range of operation for r.m.s. voltage measurement.................................... 38 
Table 25 – Intrinsic uncertainty table for r.m.s. voltage measurement ................................... 38 
Table 26 – Influence quantities for r.m.s. voltage measurement ............................................ 39 
Table 27 – Intrinsic uncertainty table for power factor measurement ..................................... 40 
Table 28 – Intrinsic uncertainty table for flicker measurement ............................................... 40 
Table 29 – Rated range of operation for voltage dips and swells measurement ..................... 41 
Table 30 – Intrinsic uncertainty table for voltage dips and swells measurement .................... 41 
Table 31 – Influence quantities for dips and swells measurement ......................................... 42 
Table 32 – Intrinsic uncertainty table for transient overvoltage measurement ........................ 43 
Table 33 – Intrinsic uncertainty table for voltage interruption measurement .......................... 44 
Table 34 – Intrinsic uncertainty table for voltage unbalance measurement ............................ 44 
Table 35 – Rated range of operation for voltage harmonics measurement ............................ 45 
Table 36 – Intrinsic uncertainty table for voltage harmonics measurement ............................ 45 
Table 37 – Intrinsic uncertainty table for voltage THDu or THD-Ru measurement ................. 45 
Table 38 – Rated range of operation for current harmonics measurement ............................. 46 
Table 39 – Intrinsic uncertainty table for current harmonics measurement ............................ 46 
Table 40 – Intrinsic uncertainty table for current THDi and THD-Ri measurement ................. 47 
Table 41 – Complementary characteristics of PMD-A............................................................ 48 
Table 42 – Minimum IP requirements for PMD ...................................................................... 49 
Table 43 – PMD specification form........................................................................................ 52 
Table 44 – Characteristics specification template.................................................................. 53 
Table 45 – Characteristics specification template.................................................................. 54 
Table A.1 – Symbols definition.............................................................................................. 64 
Table A.2 – Calculation definitions of electrical parameters, for 3 phase unbalanced  
system with neutral ............................................................................................................... 65 
Table D.1 – PMD SD associated to current sensor or PMD DS  associated to voltage  
sensor .................................................................................................................................. 72 
Table D.2 – PMD SS with Current Sensor and Voltage Sensor association ........................... 73 
Table D.3 – Range of applicable performance classes  for PMD without its associated  
external sensors ................................................................................................................... 74 
Table D.4 – Range of applicable performance classes when calculating performance class of 
PMD with its associated external sensors .............................................................................74 
Table D.5 – List of functions affected by uncertainty of external sensors............................... 74 
Table E.1 – Requirements applicable to PMD and to PMD-A................................................. 75 
 

 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61557-12:2008
https://standards.iteh.ai/catalog/standards/sist/16cb9841-1327-4169-a566-

08e3e6a5be57/sist-en-61557-12-2008



SIST EN 61557-12:2008

 – 6 – 61557-12 © IEC:2007 

 

INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS 

UP TO 1 000 V a.c. AND 1 500 V d.c. – 
EQUIPMENT FOR TESTING, MEASURING OR MONITORING 

OF PROTECTIVE MEASURES – 
 

Part 12: Performance measuring and monitoring devices (PMD) 
 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 61557-12 has been prepared by IEC technical committee 85: 
Measuring equipment for electrical and electromagnetic quantities. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

85/311/FDIS 85/312/RVD 

 
Full information on the voting for the approval of this standard can be found in the 
report on voting indicated in the above table. 
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

This standard is to be used in conjunction with IEC 61557-1 (unless otherwise specified). 

A list of all parts of the IEC 61557 series, published under the general title Electrical safety in 
low voltage distribution systems up to 1000 V a.c. and 1500 V d.c. – Equipment for testing, 
measuring or monitoring of protective measures, can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in 
the data related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 
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