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Foreword

This European Standard was prepared by the Technical Committee CENELEC TC 13, Equipment for
electrical energy measurement and load control.

The text of the draft was submitted to the Unique Acceptance Procedure and was approved by
CENELEC as EN 50470-3 on 2006-05-01.

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) 2007-05-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2009-05-01

This EN 50470-3 is related to:

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

— EN 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).

The structure of the standards is similar, modifications in this Euroepan Standard are provided in the
perspective of compliance with the Essential Requirements of the Directive 2004/22/EC on Measuring
Instruments (MID).

This standard is to be used with EN 50470-1:2006, Electricity metering equipment (a.c.) — Part 1:
General requirements, tests and test conditions — Metering equipment (class indexes A, B and C).

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 2004/22/EC. See Annex ZZ.

EN 50470-3:2006+A1:2018 foreword

This document (EN 50470-3:2006/A1:2018) has been prepared by CLC/TC 13 “Electrical energy
measurement and control”.

The following dates are fixed:

+ latest date by which this document has (dop) 2019-08-27
to be implemented at national level by
publication of an identical national
standard or by endorsement

* latest date by which the national (dow) 2021-08-27
standards conflicting with this document
have to be withdrawn

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights.
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This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this
document.
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EN 50470-3:2006+A1:2018 introduction

The purpose of this amendment is to identify and remove all safety related requirements and tests of
EN 50470-3:2006 that are replaced and extended by the complete set of requirements and tests in
EN 62052-31:2016.



-5- EVS-EN 50470-3:2007+A1:2019

Contents

S Y o] 0] 1< PP 7
2 NOIMALIVE FEIEIENCES ..ottt 7
3 Terms, definitions and abbreviations ... 8
4 Standard eleCtriCal VAIUES .....co.iiiiii e 8
5 MeChaniCal FEQUINEMENTS .. ittt et et et et e et e et e enaes 8
I 4 [ 4 -\ Tl oo g o 11 o T 1< P 8
A = = To o= L =T LU =T L= o 8
7.1 POWEE CONSUMPIION L.ttt et e e e e e e e e e e e e e e e e et et et et a e e e e e eneeneeens 8
7.1.1  Measurement Method .......c.oiiiiiii e 8
0 O VA a1 = Vo = I o | o U1 8
A0 T T O ¥ [ =T o o] 1 o U T 8
7.2 AC VOAGE 1S it ittt e e e 9
8 Accuracy requiremMents and TESTS ... . it e 9
8.1 Limits of percentage error due to variation of the load .................ccooiiii . 9
8.2  RePeAtADIlitY ...cce it 9
8.3 Limits of additional percentage error due to influence quantities............................ 10
8.4 Maximum permissible error (MPE) ..o 11
8.5 Effect of disturbances of [oNg duration...........ccoooviiiiiiiiiii e 12
8.6 ShOrt timMe OVEICUITENTS ..ouuii i ea e eas 14
8.7  Performing the 1eSTS ..o e 14
8.7.1 Accuracy test CONAItIONS ..ottt 14
8.7.2 Accuracy tests at reference conditions ...........cooviiiiiiiiiiii 15
8.7.3 Interpretation of accuracy test reSUltS ........coviiiiiiii i 16
8.7.4 Repeatability ... 16
8.7.5 Test of effects of influence quantities.............ccooi i, 16
8.7.6 Calculation of the COmMpPOSIte Error ... ..o 17
8.7.7 Test of effects of disturbances of long duration..............ccoooiviiiiin e, 17
8.7.8  ShOrt time OVEICUITENTS ...iu it eaas 20
8.7.9 Test of starting and no-load condition ..........ccocovviiiiiiiiiii e 21
TR O |V = = o ] =3 = Y o | 22
LS I D LU 1 7= 1 o] |11 Y PP 22
1O REIIADIILY Lo e e 22
11 Requirements concerning the software and protection against corruption ....................... 23
N O 1= o = - | 23
11.2 Identification of functions implemented in SOftware ...........ccoooiviiiiiiiin i, 23
11.3 Identification and protection of SOftware ..o 23
11.4 Identification and protection of metrologically relevant parameters ........................ 23
11.5 Setting Of ParamMeterS ... e 24
11.6 Protection of measurement data........ooo.viiiiiiii e 24

11.7 Protection against inadmissible influence by metrologically non-relevant
L0111 = PPN 24
11.8 Protection against inadmissible influence by connecting another device................. 24
Annex A (informative) Calculation of the COmMPOSIte rror.......coovviiiiiii e, 25

Annex B (normative) Test circuit diagram for the test of immunity to earth fault ................... 26



EVS-EN 50470-3:2007+A1:2019 -6-

Annex C (normative) Test circuit diagram for d.c., even harmonics, odd harmonics and

SUD N AIMIONICS L 27
Annex ZZ (informative) Relationship between this European standard and the

essential requirements of directive 2014/32/EU aimed to be covered............ccoocevevnnennn. 32
271 o] [ToTe T =1 o] 2 PP 33
Figures
Figure B.1 — Circuit to simulate earth fault condition in phase 1 ........ccccooiiiiiiiiiiinin e, 26
Figure B.2 — Voltages at the meter under teSt ... ... 26
Figure C.1 — Test circuit diagram for half-wave rectification ...............ccooiiiiiiiiii 27
Figure C.2 — Half-wave rectified wWaveform ... 28
Figure C.3 — Informative distribution of half-wave harmonic content (the Fourier

ANAlYSIS IS NOT COMPIELIE) Luuieit i e e e e e 28
Figure C.4 — Test circuit diagram (iNfOrmative) .........ooiiiiiiiii e 29
Figure C.5 — Phase fired WavefOrm ... ..o e 30
Figure C.6 — Informative distribution of harmonic content of phase fired waveform (the

Fourier analysis iS NOt COMPIETE) ....iviiii i e 30
Figure C.7 — BUrst fired WavefOrmM .. ... 31
Figure C.8 — Informative distribution of harmonic content of burst fired waveform (the

Fourier analysis iS NOt COMPIELE) ...t 31
Tables
Table 1 — Power consumption in voltage CirCUILS ...t 8
Table 2 — Power consumption in CUIreNt CIFCUILS ......iuiiiiiiii i 9

Table 4 — Percentage error limits at reference conditions (single-phase meters and
polyphase meters with balanced 10adS) ........oiiuiiiiiiii e 9

Table 5 — Percentage error limits at reference conditions (polyphase meters carrying a
single-phase load, but with balanced polyphase voltages applied to voltage
Lo (o] 0T =) P 9

Table 6 — Limits of additional percentage error due to influence quantities (single-
phase meters and polyphase meters with balanced loads)..........ccoccoviiiiiiiincn e, 10

Table 7 — Limits of additional percentage error due to influence quantities (polyphase
meters carrying a single phase load, but with balanced polyphase voltages

applied 10 VOITAGE CIFCUITS) .ouuit it e 11
Table 8 — Maximum permissible error (MPE) ... 12
Table 9 — Effect of disturbances of long duration — Critical change values .......................... 13
Table 10 — Effect of short time overcurrents — Critical change value ...............ccoccoinnn. 14
Table 11 — Voltage and current DalanCe ..o e 14
Table 12 — Reference CONAITIONS ... ... 15
Table 13 — Test points determining the intrinsic error and the additional percentage

error due to iNflueNCE QUANTITIES ....iee i e 16
Table 14 — Interpretation Of teSt reSUILS .. ... 16

Table 15 — STarting CUMTENT ... e et et e e e e ea e eans 21



-7- EVS-EN 50470-3:2007+A1:2019

1 Scope

This European Standard applies to newly manufactured static watt-hour meters intended for residential,
commercial and light industrial use, of class indexes A, B and C, for the measurement of alternating
current electrical active energy in 50 Hz networks. It specifies particular requirements and type test
methods.

It applies to static watt-hour meters for indoor and outdoor application, consisting of a measuring
element and register(s) enclosed together in a meter case. It also applies to operation indicator(s) and
test output(s).

If the meter has (a) measuring element(s) for more than one type of energy (multi-energy meters), or
when other functional elements, like maximum demand indicators, electronic tariff registers, time
switches, ripple control receivers, data communication interfaces etc. are enclosed in the meter case
(multi-function meters) then this standard applies only for the active energy metering part.

This standard distinguishes between:

— meters of class indexes A, B and C;
— direct connected and transformer operated meters;
— meters for use in networks equipped with or without earth fault neutralizers.

It does not apply to:

— watt-hour meters where the voltage across the connection terminals exceeds 600 V (line-to-line
voltage for meters for polyphase systems);

— portable meters;
— reference meters.

The safety aspect is covered by EN 62052 31:2016.
Regarding acceptance tests see EN 62058 11:2010 and EN 62058 31:2010.

The dependability aspect is covered by the documents of the IEC 62059 series.

2 Normative references

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.

Publication Year Title

EN 50470-1 2006 Electricity metering equipment (a.c.) — Part 1: General requirements,

+ Al 2018 tests and test conditions — Metering equipment (class indexes A, B
and C)

EN 62052-31 2016 Electricity metering equipment (AC) — General requirements, tests and
test conditions — Part 31: Product safety requirements and tests
(IEC 62052-31:2015)

EN 62059-41 2006 Electricity metering equipment — Dependability — Part 41: Reliability
prediction (IEC 62059-41:2006)





