IEC 62055-31:2022-06(en-fr)

IEC 62055-31 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC IEC 62055-31

o
®

Edition 2.0 2022-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electricity metering — Payment systems —
Part 31: Particular requirements — Static payment meters for active energy
(classes 0,5, 1 and 2)

Equipements de comptage de I’électricité — Systémes a paiement —
Partie 31: Exigences particulieres — Compteurs statiques a paiement d’énergie
active (classes 0,5, 1 et 2)




IEC 62055-31 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

info@iec.ch
www.iec.ch

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2022 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédeé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d'études, ...). Elle donne aussi des informations sur
les projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 300 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
19 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/

IEC 62055-31 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC 62055-31

Edition 2.0 2022-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electricity metering — Payment systems —
Part 31: Particular requirements — Static payment meters for active energy
(classes 0,5, 1 and 2)

Equipements de comptage de I’électricité — Systémes a paiement —
Partie 31: Exigences particuliéeres — Compteurs statiques a paiement d’énergie
active (classes 0,5, 1 et 2)

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 91.140.50 ISBN 978-2-8322-3803-5

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



IEC 62055-31 Ed.2.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 62055-31:2022 © |IEC 2022

CONTENTS

FOREWORD ....ciiiiie ettt e et e e et e e e e e e et e e e e e e e et e e e e e e e e eanaeenns 5
LN I O 15 1 L@ 1 ] P 7
1 S T o] o 1 Y S 8
2 NOIMALIVE FEFEIENCES ... et 9
3 Terms and definitions ... 9
3.1 General payment Metering .. ..o 9
3.2 T O NS e 11
3.3 e =T I o= 1 = 12
3.4 Tokens and tOKEN Carfiers. .. ... i e 14
3.5 Switches of metering equUIPMENT ... 15
3.6 Timekeeping and tariff CONtrol..........oo 15
Nominal elecCtriCal ValUES ..... ..o e 17

5  Construction reqUIremMeENntS .. .. o e 17
5.1 LT =Y o= ¥ S 17
5.2 Clearance and creepage diStanCes ........o.viviiiiii i 17
5.3 Protection against penetration of dust and water...............coooiiiii i 17
54 Display of measured ValUes .........couiiiiiii e 17
5.4.1 GBNEIAL ..t 17
5.4.2 Minimum display capability ... 17
5.4.3 INAICATOIS o 18

5.5 Storage of measured ValUESs ... 18
5.6 L@ 10140101 Ao 1=V o - 18
5.7 Marking Of the MeETEr .. ..o 18
5.8 Token carrier INterface .. ..o 19
5.8.1 GBNEIAL L. s 19
5.8.2 e ]G] g o= T =T =Yoo =Y o (o 19
5.8.3 Keypad INterfacCe.......couiii e 19

I O 110 g = o o7 o] g Lo 1) 1o o 1< PP 19
6.1 LT a1 = PP 19
6.2 TeMPEratUre FANGE ..ot 19
6.2.1 LY o= = | P 19
6.2.2 Operation within the specified operatingrange ..............ccooiiiiiiiiieieceeen, 19
6.2.3 Operation within the limit range of operation ..., 20
6.2.4 Storage and transport outside the limit range of operation............................. 20

6.3 Relative NUMIAItY ... e 20
6.4 Protection against penetration of dust and water...............coooiiiii i 21
6.5 Tests of the effect of the climatic environments................cooiiii 21

7 Electrical requiremMents ..o . 21
7.1 General reqQUIrEmMENTS ... e 21
7.2 Influence of SUPPIY VOIAQGE... ... 21
7.2.1 Vo1 €= To Lol =T aTe =Y 63 I PP 21
7.2.2 Voltage dips and short interruptions........ ..o 22
7.2.3 Abnormal voltage CONAitioNS ..o 23

7.3 HE At NG e 23

7.4 IS UL ON e e s 23



IEC 62055-31:2022 © |IEC 2022 -3-

7.5 Long Term Over Voltage Withstand.............oooiiiii i 24

7.6 Electromagnetic compatibility (EMC) ..o 24

7.6.1 LY o= = | P 24

7.6.2 General test CONAItIONS .. .c.uiieii e 24

7.6.3 Test of immunity to electrostatic discharges...........coooiiiiiiiiii e, 24

7.6.4 Test of immunity to radiated RF electromagnetic fields ...............ccoooiiiinn. 24

7.6.5 Test of immunity to electrical fast transients/bursts..................l. 25

7.6.6 Test of immunity to conducted disturbances, induced by RF fields................. 25

7.6.7 SUrge iMmMUNItY tEST .. .o 25

7.6.8 Test of immunity to damped oscillatory waves ..o, 25

7.6.9 Radio interference SUPPreSSION .......iiuiiiiiii e 25

7.7 P OWer CONSUM P ON et 25

7.7.1 GBNEIAL . 25

7.7.2 VO AGE CirCUITS .. e e e e aaenas 26

& 7.7.3 CUITENT CIMCUITS e 26
E/‘Ii 7.8 Influence of self-heating ON ACCUraCY .........cooviiiiiiiii e, 26
- 7.9 Electrical tests on supply control and load control switches (SCS and LCS).......... 26
<Zt 7.10  Auxiliary control sWitChes (ACS) ..o 26
’_Tj 7.11  Token carrier acceptor interface test...... ... 26
i 8 ACCUIaCY reqUIrEIMENTS .. ettt ettt e e ees 26
é‘ 9 Functional reqUIremMents ... 27
% 9.1 LT a1 = PP 27
© 9.2 Robustness of meter accounting proCess .........ccviiiiiiiiiiiii i 27
§ 0 TP Ot e e 28
E Annex A (informative) Functional performance............cooviiiiiiii i 30
o" A1 Basic functionalities — prepayment mode ... 30
S A.1.1 GENETA ... 30
f A1.2 Prepayment mode — core functionalities ..o 30
E A.1.3 Core functional tests within voltage and temperature range limits .................. 33
§ A.1.4 Functional tests within the limit range of operation with voltage ..................... 34
8 A.1.5 Functional tests within the limit range of operation with temperature.............. 34
= A.1.6 Prepayment mode — token handling and data integrity requirements.............. 35
A.2 Additional functionalities ....... ..o 36

A.2.1 GBNEIAL L. s 36

A.2.2 Requirements for other modes of operation .............c.ooiiiiiiiiiii 37

A.2.3 Collection of agreed debt..... ... 37

A.2.4 Time-of-use tariff facilities .........cooiiiiii 37

A3 System compliance requIremMeNnts .. .. ... 38

Annex B (informative) Reference model for a payment meter............ccooooiiiiiiiiiiiieneen, 39

B.1 L= o= ¥ S 39

B.2 Generalised payment meter iNStancCe ..........cooovviiiiiiiiiii 40

B.3 Functions in a single-part payment meter.........coi i 42

B.3.1 GBNEIAL .. 42

B.3.2 Meter application ProCESS ... e i 42

B.3.3 Token_Carrier_to_Meter_Interface function ..., 42

B.3.4 Accounting fUNCHION ... 42

B.3.5 Metering fUNCLION ... 42

B.3.6 Delivery fUNCHION ... e 43



IEC 62055-31 Ed.2.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 62055-31:2022 © |IEC 2022

B.3.7 TIME fUNCHIONS .. e 43
B.3.8 T eSSt fUNCHIONS e e 43
B.3.9 Display fUNCLIONS ... 43
B.3.10 Recording fUNCHIONS . ..o e 44
B.3.11 Security FUNCHIONS ..o e 44
Annex C (normative) Requirements for payment meters with supply control switches .......... 46
Annex D (normative) Requirements of timekeeping ..o 47
D.1 L= o =T ¥ S 47
D.1.1 GBNEIAL . 47
D.1.2 Real-time clock support facilities. ... 47
D.1.3 OPEratioN MBS EIVE .. e 47
D.1.4 Primary Datteries ..o 48
D.1.5 Back up battery replacement ... 48
D.1.6 Real-time clock setting and synchronisation facilities.................c..cocoiiilL 48

D.2 SYNCAIONOUS CIOCKS ..o 48
D.3 Crystal-controlled ClOCKS ... ... 48
D.4 Tests of tiMeEKeePIiNg ACCUIMACY . ..uivuiiii e 49
D.41 LT o= = | P 49
D.4.2 General test CONAItIONS .. .c.uiiiiii e 49
D.4.3 Test of synchronous clocks in payment meters ..o, 49
D.4.4 Test of crystal-controlled clocks in payment meters ...........cocoeeveiiiiiinnennne. 49

D.5 Effects of disturbances on timekeeping ........ccoviuiiiiiiiiiii e 50
D.51 LT o= = | P 50
D.5.2 Electromagnetic disturbances ... 50
D.5.3 Voltage dips and short interruptions. ... 51
D.54 Harmonics in the voltage waveform ..., 52
BB O G AP Y . e 53
Figure B.1 — Generalised block diagram of a payment meter instance...............c..ccccoeeienni. 40
Table 1 — VOltage raNgeS ...ttt 21



IEC 62055-31 Ed.2.0 - Preview only Copy via ILNAS e-Shop

IEC 62055-31:2022 © |IEC 2022 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING — PAYMENT SYSTEMS -

Part 31: Particular requirements —
Static payment meters for active energy (classes 0,5, 1 and 2)

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 itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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.

IEC 62055-31 has been prepared by IEC technical committee 13: Electrical energy
measurement and control. It is an International Standard.

This second edition cancels and replaces the first edition published in 2005. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Title modified.

b) Removal of the contents of Annex C relating to the requirements for the supply control
switch, and added reference to IEC 62052-31:2015 which contains the relevant
requirements.
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The text of this International Standard is based on the following documents:

Draft Report on voting

13/1864/FDIS 13/1866/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

A list of all parts in the IEC 62055 series, published under the general title Electricity metering
— Payment systems, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.


http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
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INTRODUCTION

Payment meters are used in situations where the supply of electrical energy to the load may be
interrupted or its restoration enabled under the control of the payment meter in relation to a
payment tariff agreed between the customer and the supplier. The payment meter is part of a
system that uses token carriers to pass payment information as tokens between a vending
network and the payment meters that include the meter accounting process.

The primary reason for this edition is to align it with the requirements introduced in
IEC 62052-31:2015 metering safety standard.

The functions of a payment meter are to measure electrical energy consumed and to decrement
the available credit value in accordance with the metered consumption, and possibly in
accordance with the passing of time. This available credit value is incremented as the result of
payments made to the electricity supplier, and the meter accounting process continuously
calculates the balance of available credit held by the customer. When the available credit value
has been decremented to a predetermined value that is related to the payment mode in use, a
switch is used to interrupt the supply to the customer’s load. However, additional features may
be present in the payment meter, which prevent or delay the opening of the switch, or limit
further consumption to a low load level. Such “social” features may include the provision of an
emergency credit facility, the possibility of operation in a fixed-payment mode, and the inhibiting
of interruptions for certain periods of time.

In return for the payment (usually in cash) and depending on the particular type of system, the
customer may be issued with a single-use token on a disposable token carrier for the equivalent
value, or a reusable token carrier may be credited with that value, or the token may be
transmitted directly to the meter via a communications network (a so-called virtual token
carrier). “One-way” and “two-way” data transfer systems may be used, and the token carriers
may be: physical devices such as smart cards, or other electronic devices, or magnetic cards;
virtual token carriers where the token information is transferred by a remote communications
system; or numeric token carriers where sequences of digits are issued on a paper receipt and
entered via a keypad on the meter.

IEC 62051:1999, Clause 17 provides some details of payment metering terminology.
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