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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTRICITY METERING – PAYMENT SYSTEMS –  

 
Part 31: Particular requirements –  

Static payment meters for active energy (classes 0,5  1, 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. 

This commented version (CMV) of the official standard IEC 62055-31:2022 edition 2.0 
allows the user to identify the changes made to the previous IEC 62055-31:2005 edition 
1.0. Furthermore, comments from IEC TC 13 experts are provided to explain the reasons 
of the most relevant changes, or to clarify any part of the content. 

A vertical bar appears in the margin wherever a change has been made. Additions are in 
green text, deletions are in strikethrough red text. Experts' comments are identified by a 
blue-background number. Mouse over a number to display a pop-up note with the 
comment. 

This publication contains the CMV and the official standard. The full list of comments is 
available at the end of the CMV. 
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Class 0,5 is added to align with IEC 62053-21:2020. This change extends the scope of this standard and has no effect on meters that are designed to meet the accuracy of classes 1 and 2.
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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. 

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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
 

IMPORTANT – The "colour inside" logo on the cover page of this document indicates that it 
contains colours which are considered to be useful for the correct understanding of its 
contents. Users should therefore print this document using a colour printer. 
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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.  2 

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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Annex C of this standard contained the performance and safety requirements for the supply control switch (and load control switch where appropriate). IEC 62052-31:2015 contains these requirements and hence Annex C is no longer needed.
However, purchasers of payment meters have traditionally specified that products must meet the requirements of Annex C so in order to maintain backward compatibility, Annex C is retained but its contents now simply provides a reference to the relevant clauses in IEC 62052-31:2015. Purchasers can therefore continue to specify compliance with Annex C in their procurement specifications.
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ELECTRICITY METERING – PAYMENT SYSTEMS –  
 

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

 
 
 

1 Scope 

This part of IEC 62055 applies to newly manufactured, static watt-hour payment meters of 
accuracy classes 0,5, 1 and 2 for direct connection, for the measurement of alternating current 
electrical energy consumption of a frequency in the range 45 Hz to 65 Hz that include a load 
supply control  3 switch for the purpose of interruption or restoration of the electricity supply to 
the load in accordance with the current value of the available credit maintained in the payment 
meter. It does not apply to static watt-hour payment meters where the voltage across the 
connection terminals exceeds 600 1 000 V  4 (line-to-line voltage for meters for polyphase 
systems). 

It applies to payment meters for indoor application only, operating under normal climatic 
conditions  5 where the payment meter shall be is mounted as for normal service (i.e. together 
with a specified matching socket where applicable). 

Payment meters are implementations where all the main functional elements are incorporated 
in a single enclosure, together with any specified matching socket. There are also multi-part 
multi-device  6 payment metering installations where the various main functional elements, such 
as the measuring element, the user interface unit, token carrier interface, and the load supply 
control switch are implemented in more than one enclosure, involving additional interfaces. This 
part of IEC 62055 does not apply to multi-part payment metering installations. 

Functional requirements that apply to payment meters are also defined in this document, and 
include informative basic functional requirements and tests for the prepayment mode of 
operation in Annex A. Allowances are made for the relatively wide range of features, options, 
alternatives, and implementations that may be found in practice. The diverse nature and 
functionality of payment meters prevent the comprehensive specification of detailed test 
methods for all of these requirements. However, in this case, the requirements are stated in 
such a way that tests can then be formulated to respect and validate the specific functionality 
of the payment meter being tested. 

This document does not cover specific functionality or performance requirements for safety, 
circuit protection, isolation or similar purposes that may be specified through reference to other 
specifications or standards. Safety requirements removed from Edition 1.0 have been replaced 
with references to the safety requirements now contained in IEC 62052-31:2015, the product 
safety standard for newly manufactured electricity meters. In-service safety testing (ISST) is 
not covered by IEC 62052-31:2015 and is left to national best practice usually as an extension 
of existing in-service testing (IST) of metrology stability. 

This document does not cover software requirements. Software requirements for basic energy 
meter metrology are under consideration for the IEC 62059 series of standards, and in other 
organisations.  

This document covers type-testing requirements only. For acceptance testing, the concepts 
requirements given in IEC 61358 IEC 62058‑11:2008 and IEC 62058-31:2008 may be used as 
a basic guideline.  

Dependability aspects are addressed in the IEC 62059 series of standards. Additional reliability, 
availability, maintenance and life cycle aspects are provided by IEC TC 56. 
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The switch that controls the supply of energy was previously referred to as the “Load Control Switch” because it controlled the energy supplied from the “load” side of the meter.
IEC 62052-31 uses the term “Supply Control Switch” for this device and the term “Load Control Switch” is used for auxiliary loads (such as water heaters, etc.).
The term “Supply Control Switch”’ is now used throughout this standard to align with IEC 62052-31.

600 V was the upper limit, 1 000 V is the specified limit in IEC 62053:2020. This new limit is introduced to align the standards.

The term is added to align with IEC 62052-31:2015, 1.4.

The term “multi-device” replaces “multi-part” to align with IEC 62052-11:2020.

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22
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This document does not cover conformity tests and system compliance tests that may be 
required in connection with legal or other requirements of some markets. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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. 

IEC 60050-300:2001, International Electrotechnical Vocabulary (IEV) – Part 300: Electrical and 
electronic measurements and measuring instruments – Part 311: General terms relating to 
measurements – Part 312: General terms relating to electrical measurements – Part 313: Types 
of electrical measuring instruments – Part 314: Specific terms according to the type of 
instrument  
IEC 60050-300:2001/AMD1:2015 
IEC 60050-300:2001/AMD2:2016 
IEC 60050-300:2001/AMD3:2017 
IEC 60050-300:2001/AMD4:2020 

IEC 61000-4-5:1995, Electromagnetic compatibility (EMC) – Part 4-5: Testing and 
measurement techniques – Surge immunity test 

IEC 61008-1:1996, Residual current operated circuit-breakers without integral overcurrent 
protection for household and similar uses (RCCBs) – Part 1: General rules  
Amendment 1 (2002) 

IEC 61358:1996, Acceptance inspection for direct-connected alternating current static watt-
hour meters for active energy (classes 1 and 2) 

IEC TR 62051:1999, Electricity metering – Glossary of terms 

IEC 62052-11:20032020, Electricity metering equipment (AC) – General requirements, tests 
and test conditions – Part 11: Metering equipment  

IEC 62052-31:2015, Electricity metering equipment (AC) – General requirements, tests and test 
conditions – Part 31: Product safety requirements and tests  7 

IEC 62053-21:20032020, Electricity metering equipment (AC) – Particular requirements – Part 
21: Static meters for AC active energy (classes 0,5, 1 and 2) 

IEC 62054-21:2004, Electricity metering (a.c.) – Tariff and load control – Part 21: Particular 
requirements for time switches  
IEC 62054-21:2004/AMD1:2017 

IEC TR 62055-21:2005, Electricity metering – Payment systems – Part 21: Framework for 
standardisation 

IEC 62058-11:2008, Electricity metering equipment (AC) – Acceptance inspection – Part 11: 
General acceptance inspection methods 

IEC 62058-31:2008, Electricity metering equipment (AC) – Acceptance inspection – Part 31: 
Particular requirements for static meters for active energy (classes 0,2 S, 0,5 S, 1 and 2) 
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3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60050‑300:2001, 
IEC 62051:1999, IEC 62052-11:2020, and IEC 62055-21:2005, as well as the following, apply. 

NOTE Where there is a difference between definitions in IEC 62055-31 and those contained in other referenced 
IEC standards, then those defined in IEC 62055-31 shall take precedence. 

NOTE Some of these definitions cancel and replace those for the same term in IEC 62051, including some terms in 
Clause 17 of that standard. 

3.1 General payment metering 

3.1.1  
AC withstand voltage 
RMS value of sinusoidal power frequency voltage that the equipment can withstand during tests 
made under specified conditions and for a specified time  

[SOURCE: IEC 60050:1987, 604-03-40 IEC 60050-614:2016, 614-03-22, modified] 

3.1.2  
available credit value 
value of available credit (in monetary or energy units) usable for further consumption that is 
either stored in the payment meter or calculated by it whenever required which includes social 
credit if implemented 

3.1.3  
fault current 
current flowing at a given point of a network resulting from a fault at another point of this network  

[SOURCE: IEC 60050-603:1986, 603-02-25] 

3.1.4  
load control switch  8 
LCS 
SEE: IEC 62052-31:2015, 3.7.3 

3.1.5  
load interface 
terminal(s) where the customer’s load circuit is connected to the payment meter, or to a 
specified matching socket, where applicable 

3.1.6  
multi-part multi-device  9 payment metering installation 
payment metering installation where the functional elements comprising the measuring 
element(s); register(s), storage, and control; meter accounting process; user interface including 
any physical token carrier interface; any virtual token carrier interface; load switch(es); 
auxiliaries; plus supply interface and load interface are not arranged in the form of a payment 
meter, but instead are partitioned into two or more units devices that require appropriate 
mounting, connection, and commissioning 

[SOURCE: IEC 62051:1999, 17.45, modified] 

3.1.7  
payment meter 
electricity meter with additional functionality that can be operated and controlled to allow the 
flow of energy according to agreed payment modes 
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Note 1 to entry: It includes the following functional elements: measuring element(s); register(s), storage, and 
control; meter accounting process and any time-based functions; user interface including any physical token carrier 
interface; any virtual token carrier interface; load switch(es); auxiliaries; plus supply interface and load interface. A 
payment meter takes the form of a single unit, or a main unit that also employs a single specified matching socket 
for the supply interface and load interface. In either case. some payment meter implementations may allow for some 
or all of any time-based functions to be provided by an external unit connected to the payment meter, such as a time 
switch, a ripple control receiver, or a radio receiver. 

Note 2 to entry: Refer to Figure B.1 for the generalised block diagram of a payment meter instance. 

[SOURCE: IEC 62051:1999, 17.47, modified] 

3.1.8  
payment metering installation 
set of payment metering equipment installed and ready for use at a customer’s premises  

Note 1 to entry: This includes mounting the equipment as appropriate, and where a multi-part multi-device payment 
metering installation is involved, the connection of each unit of equipment as appropriate. It also includes the 
connection of the supply network to the supply interface, the connection of the customer’s load circuit to the load 
interface, and the commissioning of the equipment into an operational state as a payment metering installation. 

3.1.9  
prepayment mode 
payment mode in which automatic interruption occurs when available credit value is exhausted 

3.1.10  
social credit 
amount of additional credit for which the consumer has not paid in advance but shall be repaid 
or a period of time within which supply will not be interrupted despite credit exhaustion 

3.1.11  
specified matching socket 
<in relation to a payment meter arranged as a plug-in unit, a specified matching socket> 
comprises a base with jaws to accept and connect to the plug-in unit, terminals for connection 
of the supply network and the consumer load circuit, and appropriate secure fixing and sealing 
arrangements 

Note 1 to entry: The payment meter is capable of meeting the relevant type-testing requirements when it is properly 
installed in any specified matching socket. 

3.1.12  
supply control switch 10 
SCS 
SEE: IEC 62052-31:2015, 3.7.2 

3.1.13  
supply interface 
terminal(s) where the supply network is connected to a payment meter, or to a specified 
matching socket, where applicable 

3.1.14  
time-based credit  
payment meter accounting functions that deal with the calculation and transacting of a (social) 
grant of credit that is released on a scheduled time basis 

Note 1 to entry: See IEC 62055-21:2005, 13.8.3. 

3.1.15  
user interface 
that part of a payment meter or payment metering installation that allows the customer to 
monitor and operate the installation 

Note 1 to entry: It may also facilitate meter reading and inspection, and metering services activities.  
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Note 2 to entry: Where physical token carriers are employed, it includes a token carrier interface. 

3.2 Tokens 

3.2.1  
token 
<equipment-related definition> information content including an instruction issued on a token 
carrier by a vending or management system that is capable of subsequent transfer to and 
acceptance by a specific payment meter, or one of a group of meters, with appropriate security 

Note 1 to entry: In a more general sense, the token refers to the instruction and information being transferred, while 
the token carrier refers to the physical device being used to carry the instruction and information, or to the 
communications medium in the case of a virtual token carrier. 

[SOURCE: IEC 62051:1999, 17.66] 

<system-related definition> subset of data elements, containing an instruction and information, 
that is present in the APDU of the application layer of the POS to Token Carrier Interface, and 
which is also transferred to the payment meter by means of a token carrier 

3.2.2  
credit token 
value token 
token that represents an amount of credit in monetary or energy value for transfer from the 
vending point to the payment meter 

3.2.3  
duplicate token 
token that contains the same information as a token that has already been issued, and hence 
may also be a valid token 

Note 1 to entry: This is not the same as a replacement token (refer also to 3.4.9). 

Note 2 to entry: A duplicate token is a reissue of the same token that was previously issued and is identical to it in 
all aspects; whereas a replacement token is a newly generated token in place of a previously generated token and 
may not be identical to it in all aspects. 

3.2.4  
multiple-use token 
token (such as a test token) that can be used for more than one successful session in a payment 
meter or possibly with each in a group of meters 

Note 1 to entry: These are typically used for meter reading or service purposes on repeated occasions. 

3.2.5  
no-value token 
token that does not result in a financial advantage or disadvantage to the consumer, which may 
contain meter configuration data, or instructions to perform certain tests, or to display certain 
values on the user interface, or to retrieve certain data from the meter and return it on a token 
carrier 

Note 1 to entry: This is as opposed to value token. 

3.2.6  
replacement token 
SEE: 3.4.9  

Note 1 to entry: This is not the same as a duplicate token (see 3.2.3). 

3.2.7  
single-use token 
token (such as a credit token) that can only be used for one successful session in a payment 
meter 
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3.2.8  
valid token 
<in relation to a specific payment meter (or group of payment meters)>, token that is capable 
of being processed successfully by the meter(s) 

3.2.9  
value token 
SEE credit token 3.2.2 

3.3 Token carriers 

3.3.1  
token carrier 
<equipment-related definition> devices or media used to transport and present token 
information to payment meters, such as printed paper, magnetic card, electronic memory 
card/key, microprocessor card, or data communications networks 

Note 1 to entry: The token carrier may also carry ancillary control or monitoring information to or from the payment 
meter, depending upon system type and requirements. 

<system-related definition> medium that is used in the physical layer of the POS to Token 
Carrier Interface, onto which the token is modulated or encoded, and which serves to carry the 
token from the point where it is generated to the remote payment meter, where it is received 

3.3.2  
blank token carrier 
physical token carrier that has not been processed at the vending point or elsewhere and hence 
contains no specific data 

3.3.3  
disposable token carrier 
token carrier that is not capable of further use once it has been accepted or used, such as a 
paper-based magnetic card 

3.3.4  
machine-readable token carrier 
physical or virtual token carrier carrying token information that is capable of being read and 
processed automatically on presentation to an appropriate payment meter, without further 
manual operation 

EXAMPLE A token employing a magnetic card as the token carrier. 

3.3.5  
memory token carrier 
physical token carrier containing a non-volatile memory device, in which the token is 
electronically encoded and stored while it is being transported 

3.3.6  
microprocessor token carrier 
physical token carrier containing a microprocessor device with non-volatile memory, in which 
the token is electronically encoded and stored while it is being transported 

Note 1 to entry: In addition to the token information, the microprocessor token carrier may also contain an 
application programme and associated data. 

3.3.7  
numeric token carrier 
token transfer method where the token information can be represented in a secure manner by 
a visible and human readable sequence of numeric digits (typically 20 digits printed on a receipt) 

Note 1 to entry: They may be entered into a payment meter via a keypad interface for evaluation and action. 
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3.3.8  
one-way token carrier 
physical or virtual token carrier which is used for the transfer of credit and possibly tariff and 
configuration data in a single direction from the vending point or the management system to the 
payment meter 

3.3.9  
physical token carrier 
token carrier that requires a human to transport it at least part of the way between the point 
where the token is loaded onto the token carrier and the point where it is retrieved from the 
token carrier by the payment meter 

Note 1 to entry: Examples of physical token carriers are: printed numbers; magnetic cards; printed bar codes; 
electronic storage in memory devices such as smart cards or memory keys; and audio messages dictated by 
interactive voice response equipment. 

3.3.10  
rechargeable token carrier 
refer to 3.3.11 reusable token carrier SEE: 3.3.11 

3.3.11  
reusable token carrier 
rechargeable token carrier 
physical token carrier that can be used for multiple sessions for transportation of tokens 

3.3.12  
two-way token carrier 
physical or virtual token carrier which is used for the transfer of credit and/or tariff and 
configuration data from the vending point or management system to the payment meter and 
response data from the payment meter back to the vending point or management system for 
further processing, where response data may possibly return on a subsequent vending 
transaction 

Note 1 to entry: Response data may contain consumption information, tamper information, accountancy information 
and token status with or without time and date stamps. 

3.3.13  
virtual token carrier 
token carrier that does not require a human to transport it between the point where the token is 
loaded onto the token carrier and the point where it is retrieved from the token carrier by the 
payment meter 

Note 1 to entry: Examples of virtual token carriers are: modems on PLC, PSTN, GSM, GPRS and Radio; LAN; WAN 
and direct local connection. 

3.4 Tokens and token carriers 

3.4.1  
physical token carrier interface 
complete interface protocol stack that includes any token carrier acceptor or keypad for a 
physical token carrier, the physical layer protocol and application layer protocol, plus any 
intermediate protocol layers 

3.4.2  
token acceptance 
recognition of the successful completion of the processing of any token that was presented to 
the payment meter 

Note 1 to entry: Typically, this might involve the addition of token credit to the meter’s accounting register, 
cancellation of the token information from the token carrier so as to prevent subsequent acceptance by any meter, 
and a visible indication to the user on the user interface. Similarly, this may also be applicable to any tariff or 
configuration data included on the token carrier. 
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3.4.3  
token cancellation 
a) process of erasing or invalidating information contained in a valid token upon its acceptance 

by a payment meter, to prevent its reuse; 

b) process of erasing or invalidating information contained in a token after it has been created, 
but before it is presented to a payment meter 

Note 1 to entry: This typically happens when the vending operator makes a mistake or if a technical problem occurs 
during the vending process. 

3.4.4  
token carrier acceptor 
physical part of a physical token carrier interface, which mechanically accepts and holds the 
token carrier in the correct position for the token transfer process to take place between the 
token carrier and the payment meter 

Note 1 to entry: Examples are: smart card acceptor; magnetic card acceptor; memory key acceptor. 

3.4.5  
token carrier charging 
loading of a token and tariff or configuration data onto a token carrier at a vending point or a 
management system 

3.4.6  
token carrier interface 
token carrier interface permits the manual or automatic entry of tokens into a payment meter 

Note 1 to entry: For example, it may be a keypad for numeric tokens, or a physical token carrier acceptor, or a 
communications connection to a local or remote machine for a virtual token carrier interface.  

Note 2 to entry: The token carrier interface may also be used to pass additional information to or from the payment 
meter, such as for the purposes of payment system management. 

3.4.7  
token credit 
value of credit or energy to be transferred from the vending point to the payment meter in the 
form of a token on a token carrier 

3.4.8  
token rejection 
this occurs when a token has been presented to but has not been accepted by a payment meter, 
and has not been erased or invalidated 

Note 1 to entry: In the case of a valid token not being accepted, the token may be presented and accepted at a 
later time when conditions allow. 

3.4.9  
token replacement 
token that replaces a previously issued token in value 

Note 1 to entry: Physical token carriers may require a blank token carrier to be configured for the customer’s meter. 

Note 2 to entry: A replacement token is a newly generated token in place of a previously generated token and may 
not be identical to it in all aspects; whereas a duplicate token is a reissue of the same token that was previously 
issued and is identical to it in all aspects. 

3.4.10  
virtual token carrier interface 
complete interface protocol stack that includes the physical layer protocol and application layer 
protocol, plus any intermediate protocol layers 
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3.5 Definitions related to load switching 

3.5.1 
minimum switched current 
smallest current that the payment meter is able to make, carry and break at the rated breaking 
voltage and under prescribed conditions 

3.5.2 
prospective current 
specified root-mean-square or peak value of current that would flow in a circuit if the unit under 
test were to be replaced with a conductor having negligible impedance 

3.5.3 
rated breaking current  
Ic 
root-mean-square value of the current that the payment meter is able to make, carry 
continuously and break at the rated breaking voltage and under prescribed conditions 

3.5.4 
rated breaking voltage  
Uc 
root-mean-square value of the supply voltage, as measured on the output terminals of the 
payment meter connected to the load circuit, at which the payment meter is able to break the 
rated breaking current 

3.5.5 
trip-free design 
design which ensures that the moving contacts of the load switch return to and remain in the 
open position when the automatic opening operation is initiated after the initiation of the closing 
operation, even if the closing command is maintained 

NOTE To ensure proper breaking of the current, which may have been established, it may be necessary that the 
contacts momentarily reach the closed position. 

3.5.6 
utilisation category  
performance criteria under which the load switching capability of a payment meter may be 
specified to suit the particular requirements of a payment metering installation. The main criteria 
being: minimum safety levels, lightning surge withstand, fault current withstand and switch 
endurance.  

NOTE See also 7.9.3 and 7.9.4 

3.5 Switches of metering equipment 

Refer to IEC 62052-31:2015, 3.7. 11 

3.6 Timekeeping and tariff control 

3.6.1  
crystal-controlled timekeeping 
process of maintaining a payment meter’s time by means of an internal crystal-controlled clock 

3.6.2  
external tariff control 
control of a payment meter’s time-dependent or consumption-dependent tariff regime (time-
based or consumption-based charges and/or registers) by external signal(s) 
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3.6.3  
external time signal control 
control of a payment meter’s internal real-time clock by an external signal 

3.6.4  
external time synchronisation 
synchronisation of a payment meter’s internal real-time clock by an external signal 

3.6.5  
internal tariff control 
control of a payment meter’s time-dependent or consumption-dependent tariff regime 
(time-based or consumption-based charges and/or registers) by signals from an internal real-
time clock and switching programme 

3.6.6  
internal timekeeping 
maintenance of a payment meter’s time by its own internal clock facility 

3.6.7  
operation reserve 
maximum period of time after switching off the power supply voltage, during which the payment 
meter is capable of maintaining correct time with a specified, relaxed timekeeping accuracy 

3.6.8  
reserve restoration time 
period of time required for restoring the full operation reserve from the point where the operation 
reserve has been completely exhausted. 

3.6.9  
synchronous timekeeping 
process of maintaining a payment meter’s time by means of an internal clock synchronised to 
a signal derived from the power system frequency 

Note 1 to entry: Payment meters employing synchronous timekeeping may defer to crystal-controlled timekeeping 
in the absence of the synchronising signal. 

3.6.10  
time indication discrepancy 
difference between the time displayed by the payment meter and the actual time or, in the case 
of synchronous timekeeping, the difference between the time displayed by the payment meter 
and the time determined by the network frequency 

Note 1 to entry: The actual time may be obtained by using a reference clock. 

3.6.11  
timekeeping accuracy 
increase or decrease in the time indication discrepancy within a specified time interval 

3.6.12  
variation of timekeeping accuracy due to an influence quantity 
difference in timekeeping accuracy of a payment meter when only one influence quantity 
assumes successively two specified values, one of them being the reference value 

4 Standard Nominal electrical values 

Payment meters shall comply with the values given for standard reference voltages, voltage 
ranges, standard currents, and standard frequencies, and including the maximum currents 
given for static meters for direct connection as given in IEC 62052-11:2020, Clause 4. 
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5 Mechanical Construction requirements 12 

5.1 General  

The requirements given in IEC 62052-11:2020 for indoor meters, Clause 5 shall apply, where 
referenced and augmented herein. Where the payment meter is to be used with a specified 
matching socket then these requirements shall be met by the complete assembly, with the 
payment meter mounted as for normal service.  

5.2 General mechanical requirements 

The requirements of 5.1 of IEC 62052-11 shall apply, but without the note referring to corrosive 
atmospheres. 

5.3 Case 

The requirements given in 5.2 of IEC 62052-11 shall apply, including all subclauses. In addition: 
push button switch caps, if fitted, shall be positively retained and shall not be removable without 
the exterior of the case showing mechanical damage. 

5.4 Window 

The requirements given in 5.3 of IEC 62052-11 shall apply.  

5.5 Terminals 

The requirements given in 5.4 of IEC 62052-11 shall apply.  

5.6 Terminal covers 

The requirements given in 5.5 of IEC 62052-11 shall apply.  

5.75.2   Clearance and creepage distances 

The requirements given in 5.6 of IEC 62052-11 IEC 62052-31:2015, 6.7.2.1 and 6.7.2.3 shall 
apply, to include metallic objects of the same size and shape as the token carrier when inserted 
into the token carrier acceptor. 

For the purpose of these requirements, a metallic token shall be considered to represent an 
auxiliary circuit with a reference voltage below or equal to 40 V. 

5.8 Insulating-encased meter of protective class II 

The requirements given in 5.7 of IEC 62052-11 shall apply. 

5.9 Resistance to heat and fire 

The requirements given in 5.8 of IEC 62052-11 shall apply, including to any specified matching 
socket. The requirements shall also extend to the insulating material retaining the main contacts 
of the load switch in position, where the test temperature of 960 °C shall apply. 

5.105.3 Protection against penetration of dust and water 

The requirements given in 5.9 of IEC 62052-11 IEC 62052-31:2015, Clause 11 shall apply, for 
indoor meters only. 

If a token carrier acceptor is fitted to the meter, then the tests shall be carried out without any 
token carrier in place in the token carrier acceptor. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

Clause 5 is modified so that only those clauses that differ from those specified in IEC 62052- 11:2020, Clause 5 are described. All other requirements listed in IEC 62052-11:2020, Clause 5 apply.

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


IEC 62055-31:2022 CMV © IEC 2022 – 19 –  

Immediately after the tests and without disturbing the meter, the payment meter shall operate 
correctly and a valid token shall be accepted on the first or subsequent presentation, up to a 
maximum of 4 attempts. 

5.11 Display and indicators 

5.11.1 General 

The requirements for an electronic display given in 5.10 of IEC 62052-11 shall apply, subject 
to the following clarifications and augmentations. 

5.11.2 Retention time of the non-volatile memory 

For long outages, the payment meter shall be designed such that any data necessary for correct 
operation shall be retained for a minimum period of 10 years without an electrical supply being 
applied to the meter. In addition, refer to D.1.3 and D.1.4 for any operational reserve where a 
real-time clock is fitted. 

5.11.35.4 Display of measured values 

5.4.1 General 

The principal unit for the measured values shall be the kilowatt-hour (kWh). The display shall 
be visible from the front of the meter. When the meter is not energised, the display need not be 
visible. 

Where multiple values are presented by a single display, all relevant values shall be available 
via the display. When displaying the values, each tariff register shall be identifiable and the 
active tariff rate shall be indicated. 

NOTE For testing purposes, a means of reading the energy register to within 0,01 kWh resolution shall be provided. 
This may be via the display or by other means, e.g. a local communication interface. 

The requirements given in IEC 62052-11:2020, 5.6 shall apply to payment meters having a 
display.  

5.11.45.4.2 Minimum display capability 

For payment meters operating in the prepayment mode, the following information shall be 
capable of being displayed: 

– cumulative kWh energy register (energy consumption); 
– available credit value. 

In addition, for virtual token carrier systems, the payment meter shall be able to display details 
of the last purchase transaction (time, date and amount). 

The height of the display characters for the numeric values shall be not less than 4,5 mm. 

Where the available credit value is in monetary units, the following additional information shall 
be capable of being displayed: 

– the price per kWh; 
– any time-based charge settings, such as for standing charges or debt recovery. 

In the case of a multi-rate payment meter, the following additional information shall also be 
capable of being displayed: 

– cumulative kWh for each tariff rate; 
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– the price per kWh for each tariff rate. 

Where a multi-rate payment meter is operated from an internal real-time clock, the time shall 
also be capable of being displayed. 

Where any display of information considered to be private is required (e.g. debt amounts or 
transactions), it shall be possible to limit display access to the specific consumer (e.g. by 
presentation of a customer/meter-specific token or password). 

5.11.55.4.3 Indicators 

The following shall be indicated as a minimum and shall be visible from the front of the payment 
meter: 

– indication of rate of kWh consumption (instantaneous loading); 
– indication of token acceptance (for all manually-transported token types). 

In addition, for virtual token carrier payment meters, when the load supply control switch is 
open, an appropriate indication or message shall be capable of being shown (for example first 
indicating OFF, then ENABLED, and then ON – see 7.9). 

Electronic indicating devices shall be provided with a display test function that switches all the 
display segments on then off for the purpose of determining whether all display segments are 
working. 

The indicating device can be connected to the meter case physically or remotely. In the latter 
case the data to be displayed shall be stored in the electricity meter. 

NOTE National or regional requirements may contain provisions to guarantee access to the data for customers and 
consumers. 

5.5 Storage of measured values 

The requirements given in IEC 62052-11:2020, 5.7 shall apply, but the data for correct operation 
shall remain stored for a minimum of 10 years. The data to be retained should be agreed 
between the manufacturer and testing lab and may be demonstrated by design. 

In addition, refer to D.1.3 and D.1.4 for any operational reserve where a real-time clock is fitted.  

5.125.6 Output device 

The requirements given in IEC 62052-11:2020, 5.8 shall apply.  

5.135.7 Marking of the meter 

The requirements given in 5.12 of IEC 62052-11 and its subclauses shall apply for the marking 
of name-plates, connection diagrams, and terminals on payment meters. In addition, the ratings 
of any auxiliary switches shall be marked on the nameplate. Where the meter contains an 
integral battery, the battery symbol and chemical symbol (e.g. Li = lithium) shall be marked on 
the meter. The utilisation category shall also be marked, as required in 7.9 and its subclauses. 

NOTE Any marking of operating instructions should be agreed upon between purchaser and supplier of the payment 
meter. 

Where a connection diagram is provided, it shall indicate all of the input and output connections. 
It shall also show where the internal power supply is connected, i.e. to which side of the 
measuring element(s) and load switch(es). Where auxiliary input(s) are fitted, the operating 
voltage and current shall be marked on the faceplate or on any connection diagram. 
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The requirements given in IEC 62052-11:2020, Clause 6 and IEC 62052-31:2015, Clause 5 
shall apply. 

5.145.8 Token carrier interface 

5.14.15.8.1 General 

Where a physical token carrier interface is fitted, it shall comply with the following mechanical 
requirements. 

5.14.25.8.2 Token carrier acceptor 

Where a token carrier acceptor is fitted, the insertion force required to insert a token carrier into 
the token carrier acceptor shall not exceed 10 N. The force required to remove a token carrier 
from the token carrier acceptor shall not exceed 10 N. The meter shall be designed such that 
under normal circumstances, and with a properly maintained token carrier, the minimum number 
of insertions for which a token carrier acceptor shall operate is 10 000. 

5.14.35.8.3 Keypad interface 

Where a keypad interface is fitted, it shall be designed to operate for a minimum of 20 000 
operations of each individual key. The force required to push the button of the keypad interface 
shall not exceed 10 N. 

6 Climatic requirements conditions 

6.1 General 

Payment meters shall comply with the requirements for indoor meters in Clause 6 of IEC 62052-
11 normal environmental conditions given in IEC 62052-31:2015, 1.4 13 where referenced, and 
augmented as follows. The payment meter shall be mounted as for normal service, including in 
a specified matching socket where applicable. 

Where relevant, and unless otherwise specified, the tests shall be carried out with the payment 
meter in the prepayment mode, and with the load supply control switch closed, unless otherwise 
stated. 

Where a token carrier acceptor is fitted, then the tests shall be carried out without any token 
carrier in place in the token carrier acceptor during these tests. 

6.2 Temperature range 

6.2.1 General 

For temperature range refer to 6.1 of IEC 62052-11, for indoor meters. 

Payment meters shall comply with the following requirements.  

For detailed requirements and testing for accuracy and functional performance over a 
temperature range also refer to Clauses 8 and 9, (including any subclauses). 

For temperature range refer to IEC 62052-11:2020, 8.2 (indoor use) and 
IEC 62052‑31:2015,1.4.1. 

6.2.2 Operation within the specified operating range  

This is the range of ambient temperature (i.e. from –10 °C to +45 °C) forming part of the 
payment meter’s rated operating conditions for metrological and functional purposes, with limits 
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of variation in meter error with ambient temperature specified in terms of maximum limits for 
the mean temperature coefficient. Within this temperature range, the operation of the power 
supply circuits, the display and any push buttons, the meter accounting process and any 
associated registers and parameters, the supply control switch and load control switch(es), the 
token interface and/or any local or remote communications interface, plus any multi-rate facility 
and any auxiliary input and output circuits shall all be correct; a valid token shall be accepted, 
and an invalid token shall be rejected or ignored without damage or cancellation. 

Where an internal real-time clock is fitted for internal tariff control or time-based credit release, 
then reference to Annex D shall be made.  

Within this temperature range and when there is no supply voltage applied to the payment 
meter, the status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free from corruption and there shall be no changes to the 
metrological and functional characteristics of the meter when the supply voltage is subsequently 
restored.  

6.2.3 Operation within the limit range of operation  
a) Outside the specified operating range but within the limit range of operation (i.e. from −25 °C 

to −10 °C and from +45 °C to +55 °C) and when the supply voltage applied to the payment 
meter is within the extended operating range (see 7.2.1 and 7.2.1.3), the following 
operational requirements shall apply: 
The status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free of corruption. Where an internal real-time clock 
is fitted for internal tariff control or time-based credit release, then reference to Annex D 
shall be made. No discrepancies between the cumulative kWh register(s) and available 
credit value shall become evident as a result of any such ambient temperature excursions 
outside the specified operating range.  
A valid token need not be accepted when presented, but the information on the token carrier 
shall then not be altered or invalidated. However, when a valid token is accepted, the credit 
amount shall be transferred correctly to the meter and the credit information of the token 
itself shall have been invalidated. An invalid token shall not be accepted, altered or damaged 
by presentation to the meter.  
The display need not operate, or is permitted to operate erratically. The state of the load 
supply control switch shall not alter without appropriate conditions prevailing in the meter 
accounting process, and any otherwise permissible restoration to the “on” state shall not 
occur without additional manual intervention.  
Correct operation of all aspects of the payment meter shall resume when the ambient 
temperature has returned to within the specified operating range.  

b) Outside the specified operating range, but within the limit range of operation, and when 
there is no supply voltage applied to the payment meter the status of all registers, values, 
and parameters associated with the meter accounting process shall continue to be valid and 
free from corruption and there shall be no changes to the metrological and functional 
characteristics of the meter when the supply voltage is subsequently restored. Where an 
internal real-time clock is fitted for internal tariff control or time-based credit release then 
reference to Annex D shall be made. Correct operation of all aspects of the payment meter 
shall resume when the supply voltage has returned to within the extended operating range. 
However, where the meter is fitted with a real-time clock for tariff purposes and this no-
supply-voltage condition persists for a time period longer than the operational reserve, then 
it is permissible that the time may need to be reset. 

6.2.4 Storage and transport outside the limit range of operation  

Outside the limit range of operation, but within the limit range for storage and transport (i.e. 
from +55 °C to +70 °C) and without any supply voltage applied to the payment meter, the 
following requirements shall apply. 
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The status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free from corruption and there shall be no resulting 
damage or degradation to the metrological and functional characteristics of the meter. Under 
these conditions the operation and timekeeping accuracy of any timekeeping facility with an 
operation reserve that is incorporated in the payment meter are not specified. When the ambient 
temperature of the payment meter has returned to the specified operating range and stabilised 
and after the supply voltage has been connected and then commissioning (including the 
resetting of any timekeeping facility) has been completed, the meter shall operate normally. 

6.3 Relative humidity 

The requirements given in IEC 62052-11:2020, 8.2 shall apply (indoor use). 

6.4 Protection against penetration of dust and water 

The requirements given in IEC 62052-31:2015, Clause 11 (indoor meters) shall apply.  

6.5 Tests of the effect of the climatic environments 

The requirements given in IEC 62052-11:2020, 8.3 shall apply. 14 

7 Electrical requirements 

7.1 General requirements 

Payment meters shall comply with the relevant electrical requirements given in 
IEC 62052‑11:2020 and IEC 62053-21:2020 and the safety requirements given in 
IEC 62052‑31:2015 where referenced and augmented herein. The payment meter shall be 
mounted as for normal service, including in a specified matching socket where applicable. 

In the case of testing a payment meter designed for use as a multi-device payment meter 
installation, it shall as a whole meet the requirements of this document. The connection method 
recommended by the manufacturer shall be used to connect the devices that make up the multi-
device meter. The length of connection between the devices shall conform to the minimum 
length specified by the manufacturer. 15 

Where relevant, and unless otherwise specified, the tests shall be carried out with the payment 
meter in the prepayment mode. 
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The load supply control switch shall be in the closed position for each of these tests, unless 
otherwise specified. 

Where a token carrier acceptor is fitted to the payment meter, then the tests shall be carried 
out without a token carrier in place in the token carrier acceptor, unless otherwise specified. 

Where these requirements permit a temporary degradation of performance or loss of function 
during the tests then within a maximum period of 15 s after the end of the tests the payment 
meter shall operate correctly in accordance with the relevant requirements without any external 
intervention. No change of actual operating state or stored data is allowed. Refer to 9.2 for 
checks at beginning and end of tests. Where an internal real-time clock is fitted for internal tariff 
control or time-based credit release then reference to Annex D is also to be made. 

7.2 Influence of supply voltage 

7.2.1 Voltage range(s) 

7.2.1.1 General 

Payment meters shall comply with the following requirements. See Table 1. 

Table 1 – Voltage ranges 

Specified operating range (See 7.2.1.2) From 0,9 to 1,1 Un 

Extended operating range (See 7.2.1.3) From 0,8 to 1,15 Un 

Limit range of operation (See 7.2.1.4) From 0,0 to 1,15 0,8 Un 

Withstand range (See 7.2.1.5 7.2.3) From 0,0 to 1,9 Un 

 

For verification of voltage range, refer also to Clauses 8 and 9. 

7.2.1.2 Specified operating range 

This is the range of supply voltage forming part of the payment meter’s rated operating 
conditions for metrological purposes, with specified limits of variation in percentage error with 
supply voltage. 

7.2.1.3 Extended operating range  

This is the range of supply voltage over which the payment meter shall operate correctly. Within 
this range, the operation of the power supply circuits, the display and any push buttons, the 
meter accounting process and any associated registers, values, parameters, and timekeeping, 
the load supply control switch(es), the token carrier interface and/or any local or remote 
communications interface, plus any multi-rate facility and any auxiliary input and output circuits 
shall all be correct; a valid token shall be accepted, and an invalid token shall be rejected 
without damage or cancellation. Outside the specified operating range of supply voltage, but 
within the extended operating range, the limits of variation in percentage error of the meter are 
three times the values applicable within the specified operating range.  

7.2.1.4 Limit range of operation  

Outside the extended operating range of supply voltage but within the limit range of operation 
(i.e. from 0,0 to 0,8 Un) and when the ambient temperature is within the specified operating 
range the following operational requirements shall apply.  
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The status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free of corruption. Any internal timekeeping facility shall 
continue to maintain timekeeping until the support period applicable to any operational reserve 
has elapsed. The error of the meter may vary between +10 % and –100 % and no discrepancies 
between the cumulative kWh register(s) and available credit value shall become evident as a 
result of any such supply voltage excursions outside the extended operating range. 

A valid token need not be accepted when presented, but the information on the token carrier 
shall then not be altered or invalidated. However, when a valid token is accepted the credit 
amount shall be transferred correctly to the meter and the credit information of the token itself 
shall have been invalidated. An invalid token shall not be accepted, altered or damaged by 
presentation to the meter. 

The display need not operate, or is permitted to operate erratically. The state of the load supply 
control switch shall not alter without appropriate conditions prevailing in the meter accounting 
process, and any otherwise permissible restoration to the “on” state shall not occur without 
additional manual intervention.  

Correct operation of all aspects of the payment meter shall resume when the supply voltage 
has returned to within the extended operating range. However, where the meter is fitted with a 
real-time clock for tariff purposes and the supply voltage is below 0,8 Un for a time period longer 
than the operational reserve, then it is permissible that the time may need to be reset. 

NOTE Where requirements for a meter function that specifically opens the load supply control 
switch during low or high supply voltage conditions are agreed between purchaser and supplier 
of the payment meter, it shall be possible for this function to be inhibited when assessing 
compliance with this clause, without changing any relevant firmware.  

7.2.1.5 Withstand range 

Outside the limit range of operation, but within the supply voltage withstand range (i.e. from 
1,15 to 1,9 Un), the payment meter may sustain permanent damage and degradation to its 
metrological and functional characteristics, but this shall not give rise to a safety hazard (e.g. 
exposure of live conductors, fire, explosion, or undesirable restoration of the supply). 

7.2.2 Voltage dips and short interruptions 

The requirements given in IEC 62052-11:2020, 9.3.2 shall apply. Where the payment meter is 
fitted with a token carrier acceptor and the token carrier can be retained in the meter then these 
tests shall be carried out with and without a customer token carrier inserted in the meter during 
the tests. Where the token carrier cannot be so retained these tests shall be performed without 
any token carrier in place in the token carrier acceptor during the test. No tokens shall be 
presented to the meter for action during these tests. 

Voltage dips and short interruptions shall not produce any loss or corruption of data in the 
payment meter, whether a token carrier is inserted in the meter or not. Data on the token carrier 
shall not be corrupted when the latter is inserted and retained in the meter for the duration of 
these tests.  

After the tests, a valid credit token shall be presented. The token and payment meter shall then 
operate correctly, including operation of the load supply control switch off and on. 

The test shall be carried out first with the load supply control switch closed and it shall be in or 
resume the closed position at the end of the test. The test shall be repeated with the switch 
open and it shall remain open throughout the test. 

NOTE Refer also to A.1.2.7 for the effects of power failure, and to Annex D for further influences on the timekeeping 
of any internal timekeeping facility. 
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7.2.3 Abnormal voltage conditions   

For single-phase types, the payment meter shall withstand, without a safety hazard arising, the 
maximum withstand voltage (1,9 Un) applied between the line voltage and neutral terminals. 
The maximum withstand voltage shall be applied for a period of 4 h together with a current of 
50 % of Imax and unity power factor (in the case of two-element single-phase two-wire meters 
50 % of Imax in each measuring element simultaneously). This requirement shall also apply to 
single-phase three-wire payment meters, where the maximum withstand voltage shall first be 
applied to test the first line voltage and current, and then repeated to test the second line voltage 
and current – in each case without any supply voltage applied to the unused line terminal. No 
load current flows through to the neutral terminal in any of these testing arrangements.  

For three-phase four-wire polyphase types, the payment meter shall withstand, without a safety 
hazard arising, the maximum withstand voltage (1,9 Un) applied to any two phases and neutral 
with a phase angle of 60° between the two phase voltages. The maximum withstand voltage 
shall be applied for a period of 4 h together with a current of 50 % of Imax and unity power factor 
in each of the two phases under test. A total of three test runs is required to cover the pairs of 
phases, with a cooling period of 1 h between each run. This supply voltage withstand 
requirement does not apply to three-phase three-wire direct-connected payment meters. 

For all polyphase types, the payment meter shall continue to operate with any combination of 
one or more phases remaining connected and supplying power when the supply voltage is within 
the extended operating range. In the case of a three-phase, three-wire network (where the 
meter is designed for this service), this requirement shall be met when any two of the three 
phases remain connected. Any internal timekeeping facility shall continue to maintain 
timekeeping under these conditions, without having to run on any operational reserve fitted.  

7.4 Influence of short-time overcurrents 

The requirements given in 7.2 of IEC 62053-21 shall apply, for meters for direct connection.  

In relation to the note on meters having contacts in the current circuits, the following shall also 
apply: 

Short-time overcurrents shall not damage the load switch. The switch shall still operate under 
specified conditions, the surroundings of the payment meter shall not be endangered and 
protection against indirect contact shall be assured in all cases. 

Testing shall be carried out with the meter energised and with the load switch closed and the 
switch contacts shall remain closed after the test overcurrent has been applied. 

The open-circuit source voltage of the generator used to provide the current waveform for this 
test shall be Un ± 5 %. The period of time for which the generator voltage is maintained at the 
terminals after the overcurrent has occurred shall be one minute. For polyphase payment 
meters and load switches, the test may be performed on a phase-by-phase basis. 

The test is passed if the criteria given in 7.2 of IEC 62053-21 are met, if protection against 
indirect contact remains assured and if the load switch can still be operated correctly after the 
test overcurrent has been applied. 

7.5 Influence of heating 

The requirements given in 7.2 of IEC 62052-11 shall apply. The cable used for energising the 
payment meter shall be insulated copper and have a minimum length of 1 m and a cross-section 
to ensure that the current density is less than 4 A/mm2. 
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7.3 Heating 

Under rated operating conditions, electrical circuits and insulation shall not reach a temperature 
which might adversely affect the operation of the meter. 

The requirements given in IEC 62052-31:2015, Clause 10 shall apply. 

7.77.4  Insulation 

The requirements given in 7.3 of IEC 62052-11 and its subclauses shall apply for the general 
test conditions (7.3.1 in IEC 62052-11) and impulse voltage test (7.3.2 in IEC 62052-11) and its 
subclauses. The requirements given in 7.4 of IEC 62053-21 shall apply for the a.c. voltage test. 
The load switch contacts shall be in the closed position for these tests. 

The requirements given in IEC 62052-31:2015, 6.7, 6.8 and 6.10 shall apply. The supply switch 
contacts shall be in the closed position for these tests. 

The meter and its incorporated auxiliary devices including any token carriers that may be 
inserted into the token carrier acceptor shall be designed such that they retain adequate 
dielectric qualities under normal conditions of use. 

Where a token carrier acceptor is fitted, the meter shall withstand both the impulse voltage test 
and the a.c. voltage test with a metallic token in the token carrier acceptor or, if the metallic 
token cannot be retained, a suitable electrical connection to the token carrier interface. Such 
metallic tokens or electrical connections shall then be connected to the ground reference for 
the purposes of these tests IEC 62052-31:2015, 4.3.2.10 shall apply. 

After these tests, and when the payment meter has been restored to reference conditions, the 
payment meter shall operate correctly. 

7.5 Long Term Over Voltage Withstand 

The requirements given in IEC 62052-31:2015, 6.10.3.2 shall apply. 16 

7.87.6   Electromagnetic compatibility (EMC) 17 

7.6.1 General 

The requirements given in IEC 62052-11:2020, Clause 9 shall apply subject to the following 
clarifications and augmentations: 

7.8.17.6.2 General test conditions 

The requirements given in IEC 62052-11:2020, 9.1 shall apply together with the following: 

Any time-based charging shall be set to zero for the duration of these tests. The initial available 
credit and any settings in the payment meter shall be such that the load supply control switch 
is not expected to operate during these tests. The load supply control switch shall not operate 
during these tests, but for other functions a temporary degradation or loss of function or 
performance is acceptable unless stated otherwise. 

No tokens shall be presented to the meter during these tests. Where the payment meter is fitted 
with a token carrier acceptor and the token carrier can be retained in the meter these tests shall 
be carried out with a customer token carrier in place in the meter during the tests. 
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Immediately after the end of each of the immunity tests, a valid credit token shall be presented. 
The token and payment meter shall then operate correctly, including operation of the load 
supply control switch off and on. Any internal timekeeping facility shall continue to operate 
during and after these tests, and D.5.1 may also be applicable. 

7.8.27.6.3 Test of immunity to electrostatic discharges 

The requirements given in IEC 62052-11:2020, 9.3.3 shall apply together with the following: 
The test shall be carried out first with the load supply control switch closed and repeated with 
the load supply control switch open, and the load supply control switch shall not operate during 
the tests. Where the payment meter is fitted with a token interface, the tests shall include air 
discharges to the keypad or to a customer token inserted into the token carrier acceptor where 
such a token carrier can be retained in the meter. 

After the application of ESD testing, the payment meter shall revert to normal function and 
performance within a period of 1 min, without any external intervention. 

7.8.37.6.4 Test of immunity to radiated RF electromagnetic fields 

The requirements given in IEC 62052-11:2020, 9.3.4 and 9.3.5 shall apply together with the 
following: 

For test (a) at 10 V/m, the test shall be carried out for the test load and limits of variation in 
percentage error as given in 8.2 and Table 8 of IEC 62053-21. During the test, the correct 
behaviour of the payment meter shall not be disturbed. 

For test (b) at 30 V/m, the test shall be carried out with the load switch open and therefore no 
test current flowing. A temporary degradation of performance or loss of function during the test 
is permitted. 

The tests specified in IEC 62052-11:2020, 9.3.4 shall be performed with the supply control 
switch open. 

The tests specified in IEC 62052-11:2020, 9.3.5 shall be performed with the supply control 
switch closed. 18 

After the application of EMC testing, the payment meter shall revert to normal function and 
performance within a period of 1 min, without any external intervention. 

7.8.47.6.5 Test of immunity to electrical fast transients/bursts 

The requirements given in IEC 62052-11:2020, 9.3.6 shall apply together with the following: 

The test shall be carried out first with the test load and limits of variation in percentage error as 
given in IEC 62053-21:2020, 7.10 and Table 4. 19 

The test shall be repeated with the load supply control switch open and therefore no test current 
flowing and with the load cables still connected. No change of the actual operating state or 
stored data is allowed. The meter shall continue to operate correctly after the test without any 
external intervention. 

7.8.57.6.6 Test of immunity to conducted disturbances, induced by RF fields 

The requirements given in IEC 62052-11:2020, 9.3.7 shall apply together with the following: 
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The test shall be carried out first for the test load and limits of variation in percentage error as 
given in IEC 62053-21:2020, 7.10 and Table 4. The test shall be carried out with the load supply 
control switch closed and test current flowing. During the test, the normal behaviour of the 
payment meter shall not be disturbed. 

The test shall be repeated with the load supply control switch open and therefore no test current 
flowing and with the load cables still connected. No change of the actual operating state or 
stored data is allowed. The meter shall continue to operate correctly after the test without any 
external intervention. 

7.8.67.6.7 Surge immunity test 

The requirements given in IEC 62052-11:2020, 9.3.9 shall apply together with the following: 

This test shall first be performed with the load supply control switch closed. 

The test shall then be repeated with the load supply control switch open. 

After the application of EMC testing the payment meter shall revert to normal function and 
performance within a period of 1 min, without any external intervention 

7.8.77.6.8 Test of immunity to damped oscillatory waves test 

The requirements given in IEC 62052-11:2020, 9.3.11 are not applicable to direct-connected 
payment meters.  

7.8.87.6.9 Radio interference suppression 

The requirements given in IEC 62052-11:2020, 9.3.14 shall apply. 

7.9 Load switching 

7.9.1 General 

For the purposes of the requirements and tests given in this clause, the load switch shall be 
considered as an integral part of the payment meter and each test shall be performed on the 
payment meter as a complete unit. 

Unless otherwise specified, the supply input terminals and the load output terminals of the 
payment meter shall be taken to be the effective terminals of the load switch. 

In the case of a polyphase payment meter, the tests and test values given shall apply to each 
phase.  

The temperature rise for the load switch under high current values is not specifically tested, but 
the complete meter shall pass the heating test given in 7.5. 

There is no specific test for this requirement, but precautionary measures shall be taken to 
protect the load switch from adverse effects resulting from the ingress of vermin into the 
payment meter. 

There is no specific test for this requirement, but the reading process of a valid token shall not 
be adversely affected by coincident switching of the load switch while making or breaking 
currents under rated operating values of voltage and current. If the token is not accepted due 
to the disturbance caused by the load switch, then it shall not be invalidated and shall be 
accepted when presented to the payment meter subsequent to the disappearance of the 
disturbance. 

The payment meter load switching utilisation category shall be subject to the purchase 
agreement between the payment meter supplier and the purchaser and shall be marked on the 
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label of the payment meter as UC1, UC2, UC3, or UC4 in accordance with the relevance of 
7.9.3 or 7.9.4. 

Once the load is interrupted by low credit in the meter accounting process, the load switch shall 
only be operable to restore the load after a further appropriate manual intervention, e.g. by 
pressing a push button or by manually presenting a further credit token. In the case of virtual-
token-carrier-operated meters, the acceptance of sufficient credit token value while in the 
interrupted state shall result in a change of load switch state to “enabled”. The load switch shall 
then be operable to restore the load after appropriate manual intervention, e.g. by pressing a 
push button (see 5.11.5). 

7.9.2 Specified ratings 

These ratings do not apply to the load switch as a component, but shall apply to the payment 
meter as a complete unit, thus as applied between the supply input and load output terminals 
of the payment meter. 

The load switch shall remain correctly operable by the payment meter for all values of supply 
voltage present at the input terminals within the extended operating voltage range of the 
payment meter. 

The payment meter shall be able to make, carry and break all values of currents between the 
minimum switched current rating to the rated breaking current for all values of the rated 
operating voltage range and the specified operating temperature range of the payment meter. 

The rated breaking current (Ic) shall be equal to Imax of the payment meter. 

The minimum switched current shall be equal to the nominal starting current of the payment 
meter. 

The rated breaking voltage (Uc) shall be equal to the upper limit of the extended operating 
voltage range of the payment meter. 

7.9.3 Performance requirements for load switching utilisation category UC1 

The payment meter shall be capable of making and breaking currents for 3 000 contiguous 
make-and-break operations at (Uc, lc) with a linear resistive load, together with 3 000 
contiguous make-and-break operations at (Uc, 10 A), with power factor 0,4 inductive. Note that 
1 operation is 1 make and 1 break, and the total of 6 000 make-and-break operations must be 
met using a single specimen. Category UC1 is applicable to payment meters rated at maximum 
currents up to 100 A. There are no other particular performance requirements for load switching 
under utilisation category UC1 apart from the short-time overcurrent withstand requirements in 
7.4. There is no requirement for the load switch to also switch the neutral circuit. 

NOTE Where the payment meter load switching capability is also used as part of the main circuit protection or 
isolation at the customer’s premises then such additional requirements may be specified through reference to other 
specifications or standards. 

7.9.4 Performance requirements for load switching utilisation categories UC2, UC3, 
and UC4 

Where a payment meter has additional load switching performance capabilities that meet the 
requirements for load switching utilisation category UC2, UC3, or UC4, such a payment meter 
shall comply with the relevant requirements of Annex C.  
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7.37.7  Power consumption 20 

7.7.1 General 

The measurement of power consumption in the voltage and current circuits shall be determined 
as given in 7.1 of IEC 62053-21 IEC 62052-11:2020, 4.4. 

7.3.17.7.2 Voltage circuits 

The active and apparent power consumptions in each phase of a direct-connected payment 
meter at reference voltage, reference temperature, and reference frequency shall not exceed 3 
W and 10 VA, including the auxiliary power supply consumption.  

When a polyphase meter is operated on only one or two phases, the total consumption of the 
meter in each of those phases shall not exceed these same amounts. 

The active and apparent power consumptions are given in IEC 62052-11:2020,4.4. Short-term 
increases in consumption due to the reading/writing of a token or the operation of a switch are 
permitted. Where the meter is fitted with a token carrier acceptor and the token carrier can be 
retained in the payment meter, then these power consumption requirements shall also be met 
with a normal token carrier retained in the meter in quiescent operation. 

7.3.27.7.3 Current circuits 

The apparent power taken by each current circuit of a direct-connected payment meter at 
maximum current, reference frequency, and reference temperature shall not exceed a value in 
VA equivalent to 0,08 % of Un in volts multiplied by 100 % of Imax in amperes (e.g. 230 V and 
60 A gives 11,0 VA; 230 V and 100 A gives 18,4 VA). 

The internal heating test in 7.5 shall also be met. 

These values include consideration of the load supply control switch. 

7.67.8  Influence of self-heating on accuracy 

The requirements given in 7.3 of IEC 62053-21 IEC 62053-21:2020, 7.10 and Table 4shall 
apply.  

7.9 Electrical tests on supply control and load control switches (SCS and LCS) 

The requirements given in IEC 62052-31:2015, 6.10.6 shall apply to all supply control switches. 

The requirements given in IEC 62052-31:2015, 6.10.7 shall apply to all load control switches. 

7.10 Auxiliary output control switches (ACS) 

Where fitted auxiliary output switches providing control signals to external equipment shall 
conform to the following requirements: 

– Rated voltage: Un. 

– Rated current: 2 A. 

Number of operations: The output switches shall be rated at Un, 2 A, unity power factor for 
10 000 contiguous make-and-break operations, together with Un, 1 A, power factor 0,4 inductive 
for 10 000 contiguous make-and-break operations, so that a total of 20 000 make-and-break 
operations is required for a single switch specimen. This is a design requirement only, and no 
testing is required as part of the type testing plan for a payment meter. 
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7.11 Token carrier acceptor interface test 

Where the payment meter is fitted with a token carrier acceptor, the meter and token carrier 
acceptor shall not suffer electrical damage and all the payment metering functions shall 
continue to operate normally when a metallic token carrier is inserted into the token aperture 
such that it short circuits all contacts to the token carrier. For testing purposes, the meter shall 
be operating at Un, zero current, and with the load supply control switch closed, when the 
metallic token carrier is inserted. 

8 Metering Accuracy requirements 

The requirements given in Clause 8 of IEC 62053-21 IEC 62052-11:2020, Clause 7 21 shall 
apply including all subclauses, without a token carrier inserted in any token carrier acceptor 
fitted to the payment meter. Refer to 9.2 for checks at beginning and end of the tests. 

If a token carrier acceptor is fitted and a token carrier can be retained in the payment meter 
then additional accuracy tests shall be carried out under reference conditions at Un and unity 
power factor, with balanced loads, and at both 0,05 IbIn 22 and Imax.  

The limits of variation in percentage error compared to the same load point and no token carrier 
present in the token carrier acceptor shall then be 0,2 for meters of Class 0,5 23, 0,3 for meters 
of Class 1, and 0,5 for meters of Class 2. 

The payment meter shall be mounted as for normal service, including in a specified matching 
socket where applicable. 

The response of the payment meter to energy flowing in the reverse direction shall be agreed 
between manufacturer and purchaser. 

9 Functional requirements 

9.1 General 

The general requirements for operation of payment meter functionality over the temperature 
ranges and voltage ranges are given in 6.2 and 7.2.1. 

When testing payment meters under Clauses 6, 7 and 8 a record of all relevant readings and 
status shall be made before and after each test or sequence of tests. The beginning and end 
readings shall then be reconciled with the testing procedure and duration to confirm the integrity 
of the meter accounting process. Subclause 9.2 gives further details of these requirements.  

NOTE Refer to informative Annex A for some general functional requirements, tests, and testing guidelines for 
payment meters, which may for example be considered and applied when agreeing overall evaluation and system 
testing requirements between manufacturer and purchaser. Clause A.1 gives basic functional requirements and tests 
for the prepayment mode of operation. For additional features and options and other payment modes, the specifying 
of requirements and testing is more diverse and so an outline of the approaches that may be adopted is given in 
Clauses A.2and A.3. Further evolution of the functional requirements and testing arrangements in Annex A is 
anticipated and so they do not have to be assessed during payment meter type tests. 

9.2 Robustness of meter accounting process 

Although acceptable error limits are defined for accuracy of energy measurement under nominal 
and influence conditions for electricity meters, there is not an equivalent acceptable error in the 
calculation of available credit on payment meters. In addition, the settings and current operating 
modes of the meter shall not change spontaneously as a result of testing. 
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Therefore when testing a payment meter under Clauses 6, 7, and 8, a record shall be made 
prior to each test or sequence of tests of all relevant registers, settings, status, and active 
modes, including: 

– readings of all energy registers; 
– readings of all energy-based rate settings (where monetary-based credit is used); 
– readings of all credit and debt values; 
– the modes that are active. 

and where the meter includes a timekeeping function: 

– readings of all time-based charge or credit settings (where used); 
– meter time/date; 
– offset of meter time from the time on the reference clock. 

During each test, the amount of any token credit loaded into the meter shall be recorded. 

At the end of each test or sequence of tests, these readings shall be recorded again. Further 
recordings may also be made when any settings are changed as part of the tests. 

Unless specifically stated otherwise, a test or sequence of tests is passed only if the following 
conditions are also met: 

– energy measurement is within the error limits specified for that test; 
– the meter’s timekeeping accuracy is within acceptable limits for the timekeeping mode and 

the nature of the test; 
– there are no changes in any energy-based rate setting; 
– there are no changes in any time-based charge or credit setting; 
– any changes in credit and debt values are exactly accounted for by:  

• energy measured by the meter during the test x the value of the active energy-based 
rate setting  

and: 
• duration of time recorded by the meter x the value of the active time-based charge or 

credit setting 
and: 

• the value of any token credit accepted by the meter during the test; 

NOTE 1 Verification of this value requires the ability to verify the value of valid credit on a token carrier before 
and after it has been presented to the meter. 

– there are no changes to any active modes in the meter; 
– the meter’s display is functioning correctly; 
– any push buttons on the meter operate correctly; 
– token acceptance of a valid token occurs on the first or second presentation. This shall not 

be tested until satisfaction of the criteria listed above has been confirmed; 
– the load supply control switch operates correctly. 

Unless specifically stated otherwise, a maximum of 1 energy-based rate setting and a maximum 
of 1 time-based charge or credit setting shall be active for the duration of any test. 

NOTE 2 It is acceptable for 2 or more time-based charge settings (e.g. standing charge and debt collection) to be 
active during a test, provided that their combined value remains constant throughout the test. 
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NOTE 3 If for some tests, it is required that the rate per kWh for the active rate is to be set to 
zero, then the rate per kWh for non-active rates shall be set to non-zero values. 

NOTE 4 Where the meter is operating within its limit range of operation, but outside its extended 
operating range, a valid credit token that is presented to the meter shall either be accepted 
correctly, or be rejected or ignored without modifying its information. 

10 Type test 

See both IEC 62052-11:2020, Clause 10 and its Annex P. 24 

Where additional or modified test requirements are specified in this document, they may be 
carried out during the relevant sections of the recommended test sequence. The additional tests 
and checks in 9.1 and 9.2 may be carried out as part of the tests in the second group of the test 
schedule. A separate series of tests and specimens is required if Annex C IEC 62052-31:2015, 
6.10.6 applies. 

A detailed testing plan will need to be drawn up for the specific type of payment meter to be 
tested. The testing plan should take into consideration the following guidelines: 

– Several identical specimens of the meter are likely to be required, the actual number being 
dependent upon the interfaces and functionality of the specific payment meter, the testing 
facilities and time constraints available, and the extent of any further specific type-testing 
that may also be applicable under Annex C or Annex D. 

– The scope of the type testing carried out (including or excluding any of Annex C or Annex D) 
should be made clear at the front of the test report. This should include the nature of any 
specific agreements between manufacturer and purchaser, for example on timekeeping 
requirements.  

NOTE 1 For some tests, it may be appropriate to test two specimens in parallel, with one to check accounting 
consistency and the other to check the operation of the load supply control switch (such as for testing of climatic 
requirements). 

NOTE 2 Where a specimen is subjected to any of the tests in 7.8 and its subclauses, then the matching requirements 
of D.5.1 may also be applicable. 
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Annex A 
(informative) 

 
Functional performance 

A.1 Basic functionalities – prepayment mode 

A.1.1 General 

This Annex covers some functionalities, tests, and testing guidelines for payment meters, which 
may for example be considered and applied when agreeing any overall evaluation and system 
testing requirements between manufacturer and purchaser. The basic functionalities are given 
here for the prepayment mode of operation, and are separate to the normative requirements 
given in the main text of this document. For additional features and options and other payment 
modes, the specification of requirements and testing is more diverse and therefore an outline 
of the approaches that may be adopted is given in Clause A.2 and Clause A.3. 

The core functionalities are covered in A.1.2 and their testing includes the sequence of 
operations and checks in A.1.3 that covers the basic functionality of the payment meter. The 
meter’s behaviour will be dependent upon both hardware and software, as well as on influence 
factors. The sequence of tests is therefore repeated for combinations of the main influence 
factors, which are supply voltage and ambient temperature. Further basic functionalities are 
tested under reference conditions, unless otherwise stated, or are design considerations. 

The payment meter should be mounted as for normal service, including in a specified matching 
socket where applicable. Verification should be carried out under reference conditions unless 
otherwise stated. 

Where “maximum meter load” is stated, this should be taken as balanced at Un, Imax, and unity 
power factor. Where “minimum meter load” is stated, this should be taken as balanced at Un, 
0,05 IbIn and unity power factor. 

A.1.2 Prepayment mode – core functionalities 

A.1.2.1 Token acceptance 

The payment meter should handle valid and invalid tokens in accordance with the following 
requirements: 

The acceptance of a valid token should always result in the exact amount of credit on the token 
carrier being transferred to the appropriate register(s) in the payment meter, and the available 
credit value in the meter should be incremented by exactly this amount (see Note 1). 

Acceptance of the token should be indicated on the payment meter and should also always 
result in token cancellation so that this token is then invalid and cannot be accepted again. 
However, reusable token carriers may then be loaded with a new purchase of token credit and 
become valid again. 

Where prevailing conditions prevent the acceptance of a valid token, it should be rejected as 
an invalid token, or ignored and left unchanged. A valid token that has previously been rejected 
or ignored should be capable of being accepted when prevailing conditions subsequently allow. 

Verification of token acceptance should be carried out at both zero current and at Imax and unity 
power factor. Token acceptance should be verified at the limits of the extended operating range 
of supply voltage, and the limits of the specified operating range of temperature. Refer also to 
A.1.3, A.1.4, and A.1.5. 
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This should apply without the invocation of certain additional facilities that may be present in 
the meter, such as emergency credit, reserve credit, or token credit partially allocated for 
repayment of emergency credit debt. 

Token acceptance should also be verified as part of some of the other requirements and tests 
given in Clauses 5, 6, 7 and 8. 

NOTE 1 For some payment meter implementations using magnetic card token carriers, the token carrier acceptor 
applies a mark to the token carrier to indicate that token acceptance has been completed.  

NOTE 2 For some payment meter implementations an audible signal is given to indicate that token acceptance has 
been completed.  

A.1.2.2 Token rejection 

The payment meter should handle valid and invalid tokens in accordance with the following 
requirements: 

Under normal conditions, any invalid token should be rejected or ignored by the payment meter 
and should not result in any change to information in the accounting registers in the meter. 
Rejection or ignoring should not lead to any token cancellation or to any change of information 
on the token carrier, i.e. the token should remain valid for use in its intended application or with 
the correct meter. 

The payment meter should always reject or ignore an invalid token under any prevailing 
conditions; there should be no prevailing conditions within the limit range of operation under 
which an invalid token can be accepted. 

Where prevailing conditions prevent the acceptance or rejection of a token, it should be ignored 
and both the token and the meter’s accounting register(s) should be left unchanged.  

Verification of token rejection or ignoring should be carried out at both zero current and at Imax 
and unity power factor. Token rejection or ignoring should be verified at the limits of the 
extended operating range of supply voltage, and the limits of the specified operating range of 
temperature. Refer also to 6.2, 7.2.1, A.1.3. 

A.1.2.3 Meter accounting process 

The meter accounting process is handled in the payment meter itself. In general, in the 
prepayment mode, the metered kWh consumption leads to a proportionate decrementing of the 
available credit value. Time-based charges such as standing charges also decrement the 
available credit value where applicable. All such decrementing can reduce the available credit 
through zero to negative values unless further token credit is bought and loaded. When the 
available credit falls to zero, the load supply control switch is opened automatically. Switching 
on of the load supply control switch is only enabled when token credit is again loaded and the 
available credit becomes positive. Testing these other functions validates the meter accounting 
process. 

The load supply control switch interrupt/restore conditions may be different where there is 
additional functionality such as emergency credit, or token credit partially allocated for 
repayment of emergency credit debt; they will also be different for alternative payment modes 
(refer to Clause A.2). 

A.1.2.4 Collection of consumption-based charges 

Where application-specific non-interruption periods or emergency credit facilities are 
incorporated in a payment meter, they should be disabled before carrying out the following test. 
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The consumption-based charge function should be tested for a sufficient amount of energy 
consumption to ensure correct deductions from the available credit. Where the payment meter 
operates in monetary units, an appropriate price per kWh should be set. Where the payment 
meter includes time-based charging functions, they should be disabled for this test. Sufficient 
available credit should be provided and noted, and then maximum load should be applied to the 
payment meter for the necessary period of time. The advance of the cumulative kWh register 
should correspond to the deduction of available credit that has then taken place. 

Where the payment meter operates in monetary units, the test should be repeated with a 
representative range of settings of price per kWh, including the maximum setting. Where the 
payment meter includes multi-rate kWh registers, these tests should be repeated for each rate 
of the kWh registers. 

A.1.2.5 Collection of standing charges 

Where the payment meter incorporates a standing charge collection facility the following should 
apply. 

The available credit value should be decremented at the correct rate set for the time-based 
charges. The implementations of such charge deductions from available credit will vary between 
different payment meter types (e.g. deductions being made per hour or per day); appropriate 
choices of testing periods should be made. 

Where the payment meter includes any other time-based charging functions, then they should 
be disabled for this test, and the meter load should be zero. An appropriate standing charge 
should then be set to permit verification of accurate deduction from available credit over a 
suitable test period. The choice of settings will be dependent upon the specific implementation 
of the standing charge facility in the payment meter. 

The above test should then be repeated at maximum meter load and, where the payment meter 
operates in monetary units, an appropriate price per kWh should be set. The total deduction 
from available credit over the test period should then be correct in respect of both standing 
charge and kWh register advance. Where the payment meter includes multi-rate kWh registers 
these tests should be repeated for each rate of the kWh registers. 

A.1.2.6 Interruption and restoration of the load 

The meter should normally interrupt the load when the available credit has been consumed. 
The meter should be able to decrement the available credit value past zero, into negative 
values, including where for application-specific reasons the load is not interrupted when the 
available credit has been consumed. 

Once the load is interrupted by such meter accounting process action, the load supply control 
switch should only be operable to restore the load after a further appropriate manual 
intervention, e.g. by pressing a push button or by manually presenting a further credit token. 
This should be true for any conditions of the meter accounting process and available credit, and 
for any supply voltage or temperature within the limit ranges of operation. 

Refer also to 5.4.3, 6.2, 7.2.1, 7.9, A.1.3, A.1.4, A.1.5. 

A.1.2.7 Effect of power outages 

In the event of a power system outage interrupting the power supply to the payment meter, 
there should be no malfunction in the operation of the meter accounting process. All registers 
should retain their values prior to the power outage. For test purposes, any time-based charging 
functions should be inhibited. Refer to A.1.3 for testing. 

NOTE Refer to 7.2.2 for the influence of short voltage dips and interruptions. 
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A.1.3 Core functional tests within voltage and temperature range limits 

The core functions of the payment meter should also be tested and requirements should be met 
under each of the following conditions: 

– lower and upper limits of the specified operating temperature range; 
– lower and upper limits of the extended operating voltage range. 

The test sequence is therefore carried out four times under these conditions: 

– lower temperature limit + lower voltage limit; 
– lower temperature limit + upper voltage limit; 
– upper temperature limit + lower voltage limit; 
– upper temperature limit + upper voltage limit. 

The following test sequence should be used: 

a) The payment meter should be in the prepayment mode and mounted for normal service, 
including in a specified matching socket where applicable. Where the meter includes 
collection of time-based charging functions, they should be disabled until the appropriate 
part of these tests. Where application-specific non-interruption periods or emergency credit 
facilities are incorporated, they should be disabled throughout these tests. 

b) Where the payment meter operates in monetary units, an appropriate price per kWh should 
be set. The meter should be prepared by applying a load until the available credit is 
exhausted and the load supply control switch opens automatically. Readings of the 
cumulative kWh register and available credit value are then recorded. The supply voltage is 
then removed. 

c) The meter is subjected to the desired temperature limit and the temperature is allowed to 
stabilise. The supplied voltage is then applied with zero load current and after one minute, 
the register and value readings are again recorded, and checked for correct retention. An 
invalid token is then presented and checked for correct rejection. 

d) A valid token carrying a suitable amount of credit should then be presented to the meter to 
check token acceptance. The readings are then recorded and checked for the correct 
advance of available credit. The load supply control switch should now be closed, or can be 
closed manually, depending on the design. 

e) The supply voltage is now removed for 5 min and then restored with zero load current. The 
readings are then recorded and checked for correct retention. 

f) A load of Imax and unity power factor is then applied so that the available credit reduces and 
eventually the load supply control switch opens automatically. The readings are then 
recorded and their changes checked for correct reconciliation. In the case of a multi-rate 
meter, this test may be carried out for a single rate only. 

g) Where the payment meter includes a facility for collection of standing charges, the following 
test should apply. Where any other time-based charging functions are included, they should 
be disabled for this test. An appropriate standing charge should be set to permit verification 
of accurate deduction from available credit over a suitable test period. The choice of settings 
will be dependent upon the specific implementation of the standing charge facility in the 
payment meter.  
A suitable token amount should then be loaded into the meter and the readings recorded. 
The meter should then remain under voltage with zero current for a suitable period of time, 
which should be measured with a reference clock. Upon the completion of this period, the 
readings should be recorded, and their changes checked for correct reconciliation. 

h) Test steps a) to g) should then be repeated for the lower temperature limit, but at the upper 
voltage limit. 

i) Test steps a) to h) should then be repeated at the upper temperature limit. 
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A.1.4 Functional tests within the limit range of operation with voltage 

The requirements for payment meter operation outside the extended operating range of supply 
voltage but within the limit range of operation (i.e. from 0,0 to 0,8 Un) are given in 7.2.1.4.  

The following tests should be carried out under reference conditions, with the supply voltage to 
the payment meter varying between zero and 0,8 Un. The following test sequence should be 
used: 

a) The payment meter should be in the prepayment mode and mounted for normal service, 
including in a specified matching socket where applicable. Where the meter includes 
collection of time-based charging functions, they should be disabled throughout these tests. 
Where application-specific non-interruption periods or emergency credit facilities are 
incorporated they should be disabled throughout these tests. Where the payment meter 
operates in monetary units, the maximum price per kWh should be set. In respect of any 
function covered by the note in 7.2.1.4 being included in the payment meter, this function 
may be inhibited where relevant. 

b) The meter should be arranged to have a negative value of available credit, such as to ensure 
that the load supply control switch is open. Readings of the cumulative kWh register and 
available credit value are then recorded. The supply voltage is then removed. 

c) The supply voltage should be increased from zero at a steady and progressive rate of 
approximately 1 % of Un per second with no load current, dwelling at each of the following 
levels for 60 s: 20 % Un, 40 % Un, 60 % Un, 80 % Un. While at 80 % Un it should be verified 
that the load supply control switch is in the correct position. 

d) After 60 s at 80 % Un the supply voltage should be decreased at a steady and progressive 
rate of approximately 1 % of Un per second with no load current, dwelling at each of the 
following levels for 60 s: 70 % Un, 50 % Un, 30 % Un, 10 % Un, before reaching zero. 

e) After 10 s at zero voltage, a supply voltage of 0,8 Un should be applied to the meter and the 
readings of the cumulative kWh register and available credit value then recorded. Sufficient 
token credit should then be loaded to ensure that the load supply control switch is closed. 
The readings of the cumulative kWh register and available credit value are then recorded 
again, and the supply voltage is then removed. 

The test sequence in c), and d) is then repeated, with the load supply control switch closed but 
no load current applied. After d) and 10 s at zero voltage, a supply voltage of 0,8 Un should be 
applied to the meter and the readings of the cumulative kWh register and available credit value 
then recorded. 

After these tests, the status of all registers, values, and parameters associated with the meter 
accounting process should be seen to have continued to be valid and free of corruption. Any 
internal timekeeping facility should be seen to have continued to maintain timekeeping. Any 
unexpected or uncontrolled behaviour occurring during these tests should be noted and 
attached to the test report for future reference.  

A.1.5 Functional tests within the limit range of operation with temperature 

The core functions of the payment meter should also be tested and requirements should be met 
under each of the following conditions: 

– lower and upper limits of the limit range of operation with temperature; 
– with the supply voltage at the reference voltage Un in each case.  

The test sequence is therefore carried out two times under these conditions: 

– lower temperature limit + reference voltage; 
– upper temperature limit + reference voltage. 
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The test sequence in A.1.3 items a) to f) should be used, first for the lower temperature limit, 
then repeated for the upper temperature limit. The test in A.1.3 g) is not required; however, any 
real-time clock should continue to maintain timekeeping during the test sequences. 

A.1.6 Prepayment mode – token handling and data integrity requirements 

A.1.6.1 Interruption to token acceptance 

Where a token carrier acceptor is fitted to a payment meter, a token carrier will be inserted into 
the token carrier acceptor and normally the data transfer process will be completed before token 
carrier withdrawal takes place. Where the token carrier can be withdrawn from the acceptor 
before the data transfer process is completed, then the meter should be designed such that 
data on the token carrier should not be corrupted or lost and any data transferred to the payment 
meter should not be actioned until the token transaction is subsequently completed. Data 
corruption on the token carrier is permitted if the payment meter is able, from the information 
available, to reconstruct the appropriate data on the next insertion of the token carrier into the 
token carrier acceptor. 

A.1.6.2 Rejection of duplicate tokens 

A.1.6.2.1 General 

Where payment system operation is based on meter-specific tokens for single use, the payment 
meter should ensure that no customer token intended for single use may be actioned more than 
once, including where token acceptance has been interrupted. 

A.1.6.2.2 Test for rejection of duplicated tokens 

Connect the meter as for normal use, with zero load. Generate a customer token, and a 
duplicate of the token. 

Present the first token, and verify that the meter has accepted the token. 

Then present the duplicated token. Verify that the meter rejects this token, and where a virtual 
token is used, that the meter issues an appropriate message. 

A.1.6.3 Rejection of valid tokens when available credit is saturated 

A.1.6.3.1 General 

Where a valid token presented to the payment meter would result in the amount of available 
credit exceeding the maximum amount possible in the meter, then the token should be rejected. 
The token should not be erased or invalidated; presentation of a virtual token should result in 
an appropriate message being returned from the meter. It should be possible for the token to 
be presented and accepted at a later time when conditions then allow. 

A.1.6.3.2 Test for saturation of available credit in the meter 

Connect the payment meter as for normal use, with almost the maximum amount of available 
credit already present, and with zero load. 

Generate a token that, when added to the current available credit, would give a total amount of 
available credit greater than the maximum amount that the meter is declared as being capable 
of handling. 

Present this token to the payment meter. Verify that the meter rejects the token, and where 
appropriate that it has not been physically marked. For virtual tokens, verify that an appropriate 
message is returned from the meter.  
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Apply a load to reduce the available credit sufficiently to allow for acceptance of the token. 
Present the token again and verify that the meter now accepts it correctly. 

A.1.6.4 Energy register roll-over 

The cumulative kWh register should be set near to its maximum reading and sufficient available 
credit should be provided to allow for register roll-over. Where the payment meter operates in 
monetary units, the maximum price per kWh should be set. Where the payment meter includes 
time-based charging functions, they should be disabled for this test. Where emergency credit 
facilities are incorporated in a payment meter, they should not be used during this test. After 
noting the meter readings, the maximum meter load should then be applied sufficient to cause 
rollover of the cumulative kWh register. The rollover must shall proceed correctly with the 
deduction from the available credit value corresponding to the advance of the kWh register. 

Where the payment meter includes multi-rate kWh registers, this test should be repeated for 
each of the kWh registers. 

A.1.6.5 Secure storage of credit 

The payment meter should be designed such that the amount of credit stored in the meter 
cannot be changed other than by legitimate means, e.g. with a valid token or message. 

A.1.6.6 Tariff security 

Where the payment meter requires changes to tariff information held within it at any time, it 
should be designed such that the tariff information stored in the meter cannot be changed other 
than by legitimate means, e.g. with a valid token or message. 

A.1.6.7 Reading and setting facilities 

The payment meter may incorporate a service interface for extracting meter reading status and 
diagnostics information, and for making changes to payment mode, settings, security keys, or 
test modes to meet overall system requirements. These actions may be implemented via the 
token interface or via a separate service interface, possibly in conjunction with the push 
button(s) and display or indicators. In such cases, it should be designed such that it should not 
be possible to make any changes or resetting to the meter other than by legitimate means, e.g. 
with a valid token or message.  

A.2 Additional functionalities 

A.2.1 General 

A payment meter may provide for additional features and options, and alternative modes of 
operation. The detailed specification of such additional functionality may be manufacturer-
specific or of a proprietary nature, or be agreed between purchaser and supplier, or be defined 
by user organisations or standards.  

Functional performance and testing guidelines and schedules will then need to be based on the 
relevant specifications, and may need to take account of the specific implementation and 
system requirements. In these circumstances, confirmation of compliance by the manufacturer 
or relevant organisation may be appropriate, or inspection and testing may be carried out jointly 
where so agreed between purchaser and supplier. 

Details of additional functionalities and tests are under consideration and include the following 
aspects. Some aspects of payment system functionality may be dependent upon the associated 
infrastructure and management system. Such cases are not covered in this annex. 
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A.2.2 Requirements for other modes of operation 

Since the main aspects of hardware-dependent functionality and performance are checked in 
the prepayment mode, the software-dependent functionality of any alternative modes of 
operation may be checked under reference conditions. This may apply to any of the following: 

– credit limit mode; 
– fixed payment mode; 
– budget mode and reserved credit; 
– emergency credit; 
– token credit partially allocated for repayment of emergency credit debt; 
– non-interruption periods; 
– load-limiting mode; 
– reverse-running interruption; 
– multiple-block tariffs; 
– collection of agreed debt. 

In general, the testing of functionality for these modes and options are somewhat dependent 
upon the specific details of implementation and specific functional test sequences are likely to 
be needed. A general test sequence for the last point is given in A.2.3. 

A.2.3 Collection of agreed debt  

Where the payment meter incorporates a specific debt collection facility, the following should 
apply: 

Where the payment meter includes any other time-based charging functions, they should 
initially be disabled for this test, and the meter load should be zero. An appropriate debt 
collection rate (and where applicable, an amount of agreed debt) should then be set to permit 
verification of accurate deduction from available credit over a suitable test period. The choice 
of settings will be dependent upon the specific implementation of the debt collection facility in 
the payment meter. Where applicable, the debt collection should cease when the agreed debt 
amount has been deducted from the available credit. 

The above test should then be repeated at maximum meter load and maximum debt collection 
rate and, where the payment meter operates in monetary units, an appropriate price per kWh 
should be set. Where applicable, an appropriate amount of agreed debt should be set such that 
debt collection is to terminate before the end of the test period. The total deduction from 
available credit over the test period should then be correct in respect of both debt collection 
and kWh register advance. Where the payment meter includes multi-rate kWh registers, these 
tests should be repeated for each rate of the kWh registers. 

Where the payment meter also includes collection of standing charges, the test at maximum 
load should be repeated with the standing charge also set at maximum. 

A.2.4 Time-of-use tariff facilities 

A.2.4.1 External tariff control 

Where the meter includes arrangements for setting up the tariff register operation and displays, 
this should only be possible by legitimate means. 

Checks of correct tariff register operation and displays should be made for each permissible 
combination of tariff control input signals (i.e. for each tariff rate). Checks of consumption-based 
charging should be made as in A.1.2.4. 
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A.2.4.2 Internal tariff control 

Where an internal real-time clock is fitted for time-of-use tariff control, it should be possible to 
set the time, but only by legitimate means. It should also be possible to set the tariff time 
programme and tariff register displays, but only by legitimate means. 

Checks of correct tariff register operation and displays should be made for each tariff rate, 
including checks of consumption-based charging as in A.1.2.4. 

The correct operation of the tariff time programme and tariff register displays should be checked 
by setting appropriate test programmes that exercise each rate, weekday type, holiday type, 
and monthly or seasonal segment, where included. The checks should include correct roll-over 
for the beginning of each new type of tariff day, including at end of year and for 29th February 
where appropriate, as well as any summertime begins/ends dates. The manufacturer should 
state any restrictions that may apply when setting times or dates to make these checks, The 
date range over which the calendar function is tested should be consistent with the reasonable 
expectation of the life of the meter. The required calendar date/weekday functionality of the 
internal real-time clock should also be included as part of these checks. 

The checks should also include unpowered operation of the meter over any relevant critical 
periods including change of season, change of year, over 29th February where appropriate, and 
over summertime begins/ends dates, with correct date/time and tariff status evident after the 
outage period. Where the meter includes facilities for storing a new tariff/charging programme 
for adoption from a defined future date, then this action should be checked, including with 
unpowered operation over change of year and 29th February and summertime changes during 
the pending period, and with power outages applied at the time the new tariff/charging 
programme is due to be adopted. 

Where auxiliary output switches are fitted for time-of-use tariff purposes, their correct operation 
in response to these test programmes and rate changes should be included in these checks. 

A.3 System compliance requirements 

The payment meter is operated as part of an overall payment system, and the token interface, 
service port, or any remote communications port may be involved in data exchanges for both 
payment and system management purposes. The detailed specification of these data 
exchanges may be manufacturer-specific or of a proprietary nature, or be agreed between 
purchaser and supplier, or be defined by user organisations or standards. 

The overall system requirements and payment meter compliance tests will then need to be 
based on the relevant system specification and system testing procedures. In these 
circumstances, confirmation of system compliance by the manufacturer or a relevant 
organisation may be appropriate. 

The details of these system-dependent requirements and related system compliance tests are 
not covered in this document; they may be specified through reference to other specifications 
or standards. 
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Annex B 
(informative) 

 
Reference model for a payment meter 

B.1 General 

This informative Annex B serves to draw attention to the core functions that are found in a 
payment meter, which should be taken into consideration while performing the type tests in the 
normative part of this document. Particular attention should be given to their proper functioning 
under abnormal influence conditions such as fault currents, voltage variation, temperature 
variation and EMC. 

This annex should be read in conjunction with IEC 62055-21:2005 for more in-depth definitions 
of functions and processes in payment metering systems. From this perspective, the payment 
meter is one of the system entities that embodies certain functions and certain processes, which 
together create the payment meter application process. A function definition is an abstract 
representation of functionality and becomes concrete only once it is deployed in a specific 
instance of a payment meter. It essentially serves to model and define the workings of the 
payment meter. 

A particular function may be implemented with any combination of its subclassified functions or 
with multiple instances of the same subclass. For example: a demand tariff may combine 3 
time-based tariff rates with 2 consumption-based tariff rates with 1 monthly standing charge 
and a tax. Multiple instances of the same function class are also possible. For example: a 
payment meter may hypothetically implement a units-based accounting function together with 
a currency-based accounting function, the one being for consumption charges and the other for 
debt recovery charges. (See also B.3.4). 

A clear distinction has to be made between the concept of a function and that of an object and 
also in understanding their mutual relationship. A function is an abstract definition of a capability 
that may be embodied in an object, where it then manifests as an instance of the function. An 
object is an entity (physical component, device or object-orientated model) that embodies one 
or more functions, giving it the capability to do things according to those functions. 

It may also require several components in order to realise a specific function in a payment 
meter. For example: the load-side terminals, plus the load supply control switch, plus the 
electronic driver circuitry, plus the firmware in the microprocessor, plus the memory storage 
space, all of which in combination embody the delivery function. 
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B.2 Generalised payment meter instance 

 

Matching socket 

Display + push buttons 

Storage 
+ 

control 

Token 
carrier 

interface 

Meter 
accounting 

process 

Load switch actuator 
Measurement 

element Load switch contacts 
Power 

supplies 

Suppression 

Real-time 
clock 

+ reserve 

Supply 
terminals 

Load 
terminals 

User interface 
(Consumer, installer, maintainer, reader) 

Present 
physical 

token carrier 

Consumer 
load circuit 

Supply 
network 

View Push (Operate) 

Supply 
interface 

Load 
interface 

Case 

Test output 

Seal 

Diagnostics/ 
service 

interface 

IEC   1654/05 
 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


 – 46 – IEC 62055-31:2022 CMV © IEC 2022 

 

Figure B.1 – Generalised block diagram of a payment meter instance 

In this instance, the single-part payment meter is arranged as a plug-in unit for use in a matching 
socket. The electrical connections between the two parts are made by means of suitable plugs 
and matching sockets. Once the two parts are properly installed and mechanically locked 
together, a suitable seal is installed to prevent unauthorised access to the supply terminals and 
load terminals in the socket. 

During installation, the supply network is connected onto the supply terminals and the 
consumer’s load circuit is connected to the load terminals in the socket. It can be seen that the 
load current passes through the measurement element and also through the load supply control 
switch contacts in the active part of the payment meter, such that the electrical energy being 
consumed in the consumer load circuit can be measured and that the supply can be interrupted 
when the available credit runs out. 

The power supplies for the internal workings of the payment meter are derived from the mains 
supply in this instance and are protected against the influence of electro-magnetic disturbances 
by means of suitable suppression circuits. 

Measurements from the measurement element are passed on to the storage and control 
functions, typically realised by means of a microprocessor with supporting memory devices. 
The measurements are cumulatively stored and are also passed on to the meter accounting 
process for decrementing the available credit. 
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When the available credit reaches zero, the meter accounting process automatically causes the 
load supply control switch actuator to operate such as to interrupt the supply to the consumer 
load circuit. The consumer then has to purchase more credit in order to replenish the available 
credit before he is able to consume more energy. 

Credit is purchased by the consumer at a vending point, which is loaded onto a suitable token 
carrier for him to enter into the payment meter by means of the token carrier interface. Examples 
of typical token carriers are magnetic cards, barcodes, numeric strings printed on paper slips 
and solid-state memory devices such as smart cards and memory key devices. 
Correspondingly, typical token carrier interfaces are magnetic card readers, barcode readers, 
keypads, memory key readers and smart card readers. 

The credit may also be transported to the meter via virtual token carriers over a communications 
link. 25 

Certain re-usable token carriers also have the capability to be loaded with information by the 
payment meter and to transfer the information to the vending point on the next occasion that 
the consumer goes to purchase more credit. This information typically comprises consumption 
quantities, various accumulated charges performed by the meter accounting process and the 
technical status of the payment meter. This allows the management system to perform an 
accounting audit on, for example, credits purchased versus actual consumption and auxiliary 
charges transacted at the payment meter. All information loaded onto a token carrier is usually 
encrypted to prevent tampering and fraudulent activities. 

Once the available credit is replenished, the meter accounting process will either automatically 
cause the load supply control switch actuator to operate or to optionally enable it to be manually 
operated by the consumer in order to restore power to the consumer load circuit. Manual 
operation is usually performed by operating a mechanical lever that is accessible on the user 
interface of the payment meter. 

The meter accounting process reduces the available credit according to tariff charges for actual 
consumption and optionally according to auxiliary charges, such as standing charges, debt 
recovery and taxes. Conversely, the meter accounting process increments the available credit 
in accordance with purchased credit or in accordance with other credit sources, such as 
emergency credit, that may be conditionally released by the meter accounting process.  

A real-time clock with an operational reserve (backup battery) typically provides date and time 
information to the meter accounting process for the scheduling of time-based charges and 
release of time-based credit. 

The user interface facilitates operating the meter by various users that interact with the meter 
from time to time. Examples of typical users are: the meter manufacturer, the installation 
technician, the maintenance technician, the meter inspector, the meter reader and the 
consumer. Besides the already described token carrier interface and the optional manually 
operable load supply control switch actuator, various push buttons and a display are also 
typically provided on the front panel of the payment meter in order to input information to the 
various processes in the payment meter and to view the results from some of these processes. 
Examples of typical display values are: available credit, cumulative total consumption, date and 
time, tariff rates and register values. 

An optional diagnostics/service interface may be provided by the payment meter, which may be 
located on the front or the back of the meter. An example of such an interface is an infra-red 
port on the front panel or an electrical connector for direct local connection to a diagnostic tool 
like a hand-held-unit. 

A test output is usually provided on the front panel of the payment meter and takes the form of 
a lamp, which gives out visible light pulses in proportion to the energy being measured by the 
metering function. This enables external reference equipment to verify the metrological 
accuracy of the payment meter. 
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Many configuration variations of the generalised instance of a payment meter are possible. One 
example is a single part payment meter, where the terminals are integrated into the same case 
as the active part. Another example is a two-part payment meter where the user interface is 
separated from the active part and remotely located from each other. 

B.3 Functions in a single-part payment meter 

B.3.1 General 

With reference to IEC 62055-21:2005, Figure 6, the supply interface connects to the supply 
network and the load interface to the consumer’s load circuit while the user interacts with the 
payment meter by means of the user interface. 

Subclauses B.3.2 to B.3.11 should be read in conjunction with IEC 62055-21:2005, 13.8 in order 
to gain a more detailed understanding of the functions and processes found in payment systems 
in general and in payment meters in particular. 

B.3.2 Meter application process 

The meter application process coherently joins together the functions deployed in the payment 
meter and controls the behaviour of the payment meter in response to the various inputs and 
outputs that are presented at its interfaces. 

See also IEC 62055-21:2005, 13.8.2 for a more detailed definition of the various processes that 
constitute the meter application process. 

B.3.3 Token_Carrier_to_Meter_Interface function  

The Token_Carrier_to_Meter_Interface function deals with all activities related to the reading 
of information from and also the writing of information to the Token_Carrier. 

It defines an application layer and physical layer in terms of the OSI reference model with 
possible intermediate layers, while the token carrier is defined as the carrier medium in the 
physical layer. 

See IEC 62055-21:2005, 13.7.2 for more details on the definition and sub-classification of the 
Token_Carrier_to_Meter_Interface functions. 

B.3.4 Accounting function 

The accounting function maintains a current balance of all credit and charge transactions 
performed in the payment meter. These activities together constitute the meter accounting 
process. 

See IEC 62055-21:2005, 13.8.3 for more details on the definition and sub-classification of the 
accounting functions. 

B.3.5 Metering function 

The metering function primarily deals with the measurement of the quantity of delivered 
electrical energy to the consumer. These measurements are made available for use by other 
functions in the payment meter. 

See IEC 62055-21:2005, 13.8.4 for more details on the definition and sub-classification of the 
metering functions. 
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B.3.6 Delivery function  

The delivery function primarily deals with the functions related to the delivery of electrical 
energy to the consumer’s load circuit. It also monitors the status of the attributes of other 
functions, in response to which it interrupts or restores the supply of power. 

See IEC 62055-21:2005, 13.8.5 for more details on the definition and sub-classification of the 
delivery functions. 

B.3.7 Time functions 

The time function maintains date and time information and time reference information for use 
by other functions. It also maintains status of any backup supply used for timekeeping during 
power outage of the supply network. 

See IEC 62055-21:2005, 13.8.6 for more details on the definition and sub-classification of the 
time functions. 

B.3.8 Test functions 

The generic test function is a support function to all other functions embodied in the payment 
meter and specific instances of tests thus vary according to the particular implementations. See 
also IEC 62055-21:2005 Clause 6, 11.14, A.8.5.2, A.9.2.6, A.9.3.6, A.9.4.6 for more discussion 
on the test function and instances thereof. 

Tests on a payment meter are typically initiated manually by the action of a user (consumer, 
service technician, installer and inspector). For example: the press of a button; entering a code; 
or inserting a special action token; 

Examples of test functions are: testing for the correct functioning of indicators and display 
devices; of the load supply control switch; of the token reading interface; of the integrity of the 
memory recording registers; of the meter accounting function; of the data transport functions; 
of the security functions; of the recording functions; of the metering function (optical test output 
for calibration) and of the system interfaces. 

B.3.9 Display functions 

The generic display function is a support function to all other functions embodied in the payment 
meter and specific instances of display activities thus vary according to the particular 
implementations. See also IEC 62055-21:2005, Clause 6, 11.15, A.8.5.2, A.8.6, A.9.2.3, 
A.9.3.3, A.9.4.3 for more discussion on the display function and instances thereof. 

Examples of display devices are: alpha/numeric/graphic LCD; LED indicator; neon indicator; 
visible position of mechanical actuator lever; label on meter panel and terminal cover; barcode 
under meter serial number; printed numeric codes on paper token carriers. 

Events to initiate or terminate the display process may be manually generated by a user, such 
as: the press of a button; entering a code; inserting a special action token. Events may also be 
automatically generated, such as a process state generating an indication of an alarm condition. 
Examples of process indicators are: the acceptance of a token; the rejection of a token; when 
a token is old (or expired); when a token has already been used; after a successful completion 
of a key change operation; 

Examples of typical displayed information are: available credit; low level warning; accumulated 
consumption; accumulated charges; tariff rate; measured power; consumption rate; status of 
incoming supply; state of the load supply control switch; tamper status; meter serial number; 
terminal cover markings; printed numeric token carrier; alarm indication. 
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B.3.10 Recording functions 

The generic recording function is a support function to all other functions embodied in the 
payment meter and specific instances of recording activities thus vary according to the 
particular implementations. See also IEC 62055-21:2005, Clause 6, 11.16, A.8.5 (Set and Clear 
tokens), A.9.2.5, A.9.3.5, A.9.4.5, for more discussion on the recording function and instances 
thereof. 

In general, the recording functions deal with recording of data into memory registers in the 
payment meter and are initiated by the entering of tokens and the occurrence of events within 
the meter application process (such as metering pulses due to consumption). It would also deal 
with the recording of data onto the token carrier where this is implemented and as such it would 
be a support function to the Token_Carrier_to_Meter_Interface function. 

Examples of recording devices are: mechanical rotary registers; electronic memory in the 
payment meter or on the token carrier; printing on labels on the payment meter user interface. 

Examples of recording registers are: cumulative token credit register; cumulative social credit 
register; cumulative credit advance register; cumulative emergency credit register; cumulative 
lifeline credit register; cumulative total consumption register; tariff rate registers, auxiliary 
charge rate registers; token identifier register; date and time register; load supply control switch 
activation count register. 

Examples of recorded parameters are: daylight savings; events calendar; power limit; under 
voltage limit; over voltage limit; phase unbalance limit; low credit warning level; accounting 
mode; emergency credit level; credit advance level; credit cycle; billing cycle; activation date; 
expiry date; schedules of tariff rates; schedules of auxiliary charge rates; token identifier; 
cryptographic key; meter serial number; software version; date of manufacture; manufacturer 
identifier. 

Examples of recorded events are: credit expired; power limit exceeded; load supply control 
switch opened/closed; over/under voltage detected; phase unbalance detected; tamper 
detected; internal reset occurred; memory failure detected; token entered. 

B.3.11 Security functions 

The generic security function is a support function to all other functions embodied in the 
payment meter and specific instances of security activities thus vary according to the particular 
implementations. See also IEC 62055-21:2005, Clause 6, 11.18, 13.7.2, A.8.4, A.8.7, A.9.2.4, 
A.9.3.4, A.9.4.4, for more discussion on the security function and instances thereof. 

In general, the security functions deal with prevention and detection of physical access to 
sealed parts of the payment meter, assuring the integrity of recorded data elements and 
prevention of fraud in the form of tampering with data elements. The latter functions are present 
mainly in the application layer protocol of the Token_Carrier_to_Meter_Interface function. 

Examples of physical protection and access control devices are: metal seals crimped around 
steel sealing wires; one-way screws; breakout plastic sealing caps for screw heads; tamper 
detection switch under cover plate of meter and terminal block; conformal coating of electronic 
components; shielding against magnetic fields; preventing entry of foreign objects; fail-safe 
techniques in the design of components (like the load supply control switch). 

Examples of data and function integrity methods are: use of CRC and parity checks with blocks 
of data elements; traceability of metrological certification. 

Examples of data tampering prevention are: encryption/decryption techniques; message 
sequencing; unique token identifiers; use of MAC with data element blocks; use of public/private 
key signatures on data blocks and messages; token validation; token cancellation; token 
authentication; token erasure; key expiry; tariff expiry. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


IEC 62055-31:2022 CMV © IEC 2022 – 51 –  

NOTE MAC is an acronym for Message Authentication Code, which is the result of a mathematical computation, 
performed on a set of data and may later be used to test the integrity of the set of data. 
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Annex C 
(normative) 

 
Performance requirements for payment meters with load switching 

utilisation categories UC2, UC3 and UC4 
 
 

C.1 Load switching capabilities 

Payment meters with load switching category UC2, UC3 or UC4 shall have the following 
properties: 

a) capable of making and breaking negligible currents of specified values;  
b) capable of making, breaking and carrying rated currents of specified values;  
c) capable of making into fault currents with specified value and under specified conditions;  
d) capable of carrying short-circuit currents of specified value for a specified time period and 

under specified conditions;  
e) not required to provide safety isolation properties in the open contact position. These are 

requirements for the installation mains isolation switch;  
f) not required to break overload currents or short-circuit currents. These are requirements for 

fuses and circuit breakers that are normally used to protect the installation.  

A summary of test currents for utilisation categories UC2, UC3 and UC4 is given in Table C.1. 

Table C.1 – Summary of test currents for UC2, UC3 and UC4 

Test clause UC2 UC3 UC4 

C.5 Fault current making capacity 2,5 kA 3 kA 4,5 kA 

C.6 Short-circuit current carrying capacity test 1 4,5 kA 6 kA 10 kA 

C.6 Short-circuit current carrying capacity test 2 2,5 kA 3 kA 4,5 kA 

 

NOTE 1 The capability of making and carrying overload currents is under consideration as a future requirement. 

NOTE 2 Where the payment meter load switching capability is also used as part of the main circuit protection or 
isolation at the customer’s premises, then such additional requirements may be specified through reference to other 
specifications or standards. 

C.2 Normal operation 

The load switch shall be operable by the payment meter to interrupt the supply to the load circuit 
when available credit expires. 

The load switch shall be operable by the payment meter to restore the supply to the load circuit 
when available credit is replenished, but only under manual control; i.e. by pushing a button or 
by manually entering a token. 

If the payment meter is programmed with other functions that also operate the load switch, then 
these other functions shall be disabled for the purpose of this test. 
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The test is carried out under the following conditions: 

• payment meter in normal operating condition;  

• load a small amount of available credit, so that the load switch restores the supply to the 
load circuit;  

• supply voltage at, or just above, the lowest value of the rated operating voltage range;  

• current in the load circuit at Ic and PF = 1,0;  

Wait until the available credit expires and check for compliance with the following requirements: 

• the load switch shall interrupt the supply to the load circuit;  

• the load switch shall operate on the first attempt;  

• there shall be no evidence of sticking of the contacts;  

• there shall be no change in any of the memory registers in the payment meter, except for 
those that are expected to change.  

Repeat the test 3 times. 

Where a load switch has a mechanical actuating lever for manually closing or opening the 
contacts, then perform each test when the lever is held in the following positions: 

• when pushing the lever in the direction for closing of the contacts, then hold the lever at the 
nearest point where the load switch contacts have just made contact;  

• by inspection, select the nearest point to where the contacts are placed under the greatest 
pressure during the closing operation;  

• where the lever is in its normal resting position after the contacts have closed.  

C.3 Electrical endurance 

The test shall be carried out on a new sample under the following conditions: 

• payment meter in normal operating condition;  

• room temperature at reference conditions;  

• 1 m length cable with current carrying capacity of Ic;  

• supply voltage at Uc;  

• load current at Ic and PF = 1,0;  

• number of operating cycles equal to 5 000, with 10 s make time and 20 s break time.  

Repeat the test using the same sample, but with the following changes: 

• load current at Ic and PF = 0,5 inductive.  

During and after the test the following requirements shall be met: 

• the load switch shall show no signs of malfunction, sticking of contacts or reluctance to 
latch;  

• the contacts shall open on the first attempt;  

• after the test it shall meet the requirements of C.7: test for minimum switched current;  

• after the test it shall meet the requirements of 7.3 and its subclauses: test for power 
consumption;  

• after the test it shall meet the requirements of C.8: test for dielectric strength;  
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• when the payment meter is returned to normal operating conditions, it shall operate correctly 
and there shall be no change in any of the memory registers, except for those that are 
expected to change.  

NOTE 1 One operating cycle of the load switch is one make followed by one break action. 

NOTE 2 For the purpose of this test, the payment meter manufacturer may provide an external means, which allows 
for the opening and closing of the load switch to be under the control of the test equipment. 

C.4 Line to load voltage surge withstand 

The payment meter shall be able to withstand simulated lightning induced common mode 
voltage surges as might be expected in a typical domestic installation, while the load switch 
contacts are in the open position. 

The test is only applicable to a payment meter in which the neutral line is also switched. 

All current carrying phase and neutral input terminals are grouped and connected together; and 
all current carrying phase and neutral output terminals are grouped and connected together. All 
other terminals are connected to a safety ground reference. 

Perform the test in accordance with IEC 61000-4-5 under the following conditions: 

• with load switch contacts in open position;  

• payment meter in the non-operating mode;  

• between the group of input terminals and the group of output terminals;  

• ambient temperature at reference conditions;  

• relative humidity at 40 % to 60 %;  

• atmospheric pressure at 80 kPa to 106 kPa;  

• cable length between surge generator and payment meter at 1 m;  

• open circuit voltage of generator at 20 kV (1,2/50 μs);  

• prospective short circuit current of 250 A peak;  

• generator source impedance of 80 Ω;  

• 5 positive and 5 negative impulses;  

• repetition rate not faster than 1 impulse per minute;  

During and after the test the following requirements shall be met: 

• it is permitted for flashover and disruptive discharge to occur during the test;  

• there shall be no permanent damage to any part of the payment meter;  

• when the payment meter is returned to normal operating conditions, it shall operate correctly 
and there shall be no change in any of the memory registers.  

NOTE 1 In certain networks lightning arrestors are only fitted differentially between the live and neutral lines. 
Lightning conditions are thus able to induce common mode voltage impulses in such a network on the live and neutral 
lines relative to earth. If the load switch contacts are in the open position under such conditions, then the impulse 
voltage will attempt to find a discharge path though any circuit that is connected across the open contacts to the 
load-side circuit, thus possibly causing damage to internal circuitry of the payment meter. 

NOTE 2 This test is specifically designed for the case where there is internal electrical coupling of circuits between 
the input and output terminals of the payment meter when the load switch contacts are in the open condition. 
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C.5 Fault current making capacity 

The payment meter shall be capable of making into simulated fault currents as given in this 
Clause. 

Perform the test on a new payment meter sample under the following conditions: 

• climatic conditions at reference values; 

• payment meter in the normal operating condition;  

• voltage source at Uc;  

• 3 pre-fusing operating cycles at Ic and PF = 1,0 at 10 s intervals; 

• prospective test current at 2,5 kA r.m.s. for utilisation category UC2; 

• prospective test current at 3 kA r.m.s. for utilisation category UC3; 

• prospective test current at 4,5 kA r.m.s. for utilisation category UC4; 

• power factor of test current shall be inductive in accordance with Table 16 of IEC 61008-1; 

• frequency at reference value;  

• current tolerance +5 % –0 %;  

• voltage tolerance +5 % –5 %;  

• power factor tolerance +0,00 –0,05.  

NOTE 1 One pre-fusing operating cycle is to maintain the switch contacts in the closed condition for 5 s, then to 
maintain the switch contacts in the open condition for 5 s.  

Cause the payment meter to close the load switch contacts into the above prospective test 
current and to remain in the closed position.  

The test current shall be maintained to flow up to the first zero point crossing of the current, at 
which point, the test equipment shall disconnect the voltage source.  

Repeat the test 3 times on the same sample with a minimum delay of 1 min between each test.  

Plot a graph of the voltage and the test current waveform during each test and verify that the 
test was executed as is required.  

During and after the test the following requirements shall be met: 

• contacts shall open on the first attempt after each make cycle;  

• the load switch shall show no signs of malfunction, sticking or welding of contacts or 
reluctance to latch;  

• after the test it shall meet the requirements of Clause C.7: test for minimum switched 
current;  

• after the test it shall meet the requirements of 7.3 and its subclauses: test for power 
consumption;  

• after the test it shall meet the requirements of Clause C.8: test for dielectric strength;  

• when the payment meter is returned to normal operating conditions, it shall operate correctly 
and there shall be no change in any of the memory registers, except for those that are 
expected to change.  

NOTE 2 One operating cycle of the load switch is one make followed by one break action. 
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NOTE 3 It is recognised that there is significant statistical variance in the result of this test, but a more exact method 
is under consideration for a future revision of the standard. 

NOTE 4 Standard r.m.s. current breaking capacity values for residual current devices are given in 5.3.10 of 
IEC 61008-1 as 3 kA, 4,5 kA, 6 kA, 10 kA and 20 kA, which represent the fault current levels that the load switch of 
a payment meter is expected to make. The first two values are chosen for utilisation categories UC3 and UC4 
respectively as representing the short-circuit current sourcing capacities at the load connection socket outlet points 
of wired premises where payment meters are commonly installed. Further categories may be created in future for 
higher current values. The values given for UC2 correspond to a special category, applicable only to certain countries 
where large quantities of prepayment meters are installed, which are rated to these levels of fault current withstand. 

NOTE 5 The aim of the test is to check for welding of contacts caused by contact bounce at the point of closure 
into the test current. The I2t let-through energy is not an essential part of this evaluation at present and is thus 
constrained to a value that amounts to less than would be expected from protection devices of either a fuse type or 
circuit breaker type normally used in the distribution board of the wired premises under short-circuit conditions. 

NOTE 6 Further test requirements for withstand of I2t let-through energy at various values of overload current are 
under consideration for a future revision of this part of IEC 62055. The values of overload currents under 
consideration are: 3x, 5x, 10x, 20x and 30x Ic at PF = 0,8 and shall be co-ordinated with the maximum time delays 
expected from network protection devices at these current values. 

NOTE 7 It is recommended that the plotted graph of the voltage and test current waveform be attached to the test 
report for future reference. 

NOTE 8 It is not permitted to allow the load switch to be activated under the control of the external test equipment, 
because it could possibly negate special techniques that the payment meter application process may employ, such 
as zero point switching. The load switch contacts thus have to be caused to close under the direct control of the 
payment meter itself. 

C.6 Short-circuit current carrying capacity 

The payment meter shall withstand simulated short-circuit currents as may be experienced 
under short-circuit conditions in a payment meter installation. 

Test 1 shall be carried out on a new payment meter sample under the following conditions: 

• climatic conditions at reference values;  

• series connection of a voltage source, the payment meter under test, load to produce the 
required test current and a test switch;  

• payment meter in the normal operating condition;  

• 3 pre-fusing operating cycles at Ic and PF =1,0 at 10 s intervals;  

• load switch contacts in the closed position;  

• voltage source at Uc;  

• prospective test current at 4,5 kA r.m.s. for utilization category UC2;  

• prospective test current at 6 kA r.m.s. for utilization category UC3;  

• prospective test current at 10 kA r.m.s. for utilization category UC4;  

• power factor of test current shall be inductive in accordance with Table 16 of IEC 61008-1; 

• test switch closing at zero voltage crossover;  

• test switch opening at the first subsequent zero voltage crossover, thus remaining in the 
closed position for one half cycle of the supply voltage;  

• frequency at reference value;  

• current tolerance +5 % –0 %;  

• voltage tolerance +5 % –5 %;  

• power factor tolerance +0,00 –0,05.  

NOTE 1 One pre-fusing operating cycle is to maintain the switch contacts in the closed condition for 5 s, then to 
maintain the switch contacts in the open condition for 5 s.  
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Repeat the test 3 times on the same sample with an interval of at least 1 min between 
each test. 

Plot a graph of the voltage and the test current waveform during each test and verify that 
the test was executed as is required. 

During and after the test the following requirements shall be met: 

• it is permissible that the contacts may weld or burn away;  

• the surroundings of the payment meter shall not be endangered;  

• protection against indirect contact shall remain assured;  

Test 2 shall be carried out on a new sample under the following conditions: 

• the same conditions as for Test 1 shall apply, except that the prospective test current shall 
be 2,5 kA r.m.s. for utilisation category UC2, 3 kA r.m.s. for utilisation category UC3 and 
4,5 kA r.m.s. for utilisation category UC4.  

During and after the test the following requirements shall be met: 

• the load switch shall show no signs of malfunction, sticking or welding of contacts or 
reluctance to latch;  

• contacts shall open on the first attempt;  

• after the test it shall meet the requirements of Clause C.7: test for minimum switched 
current;  

• after the test it shall meet the requirements of 7.3 and its subclauses: test for power 
consumption;  

• after the test it shall meet the requirements of Clause C.8: test for dielectric strength;  

• when the payment meter is returned to normal operating conditions, it shall operate correctly 
and there shall be no change in any of the memory registers, except for those that are 
expected to change.  

NOTE 2 One operating cycle of the load switch is one make followed by one break action. 

NOTE 3 If Test 1 is passed and the requirements for Test 2 are also met, then Test 2 need not be performed. 

NOTE 4 Standard r.m.s. current breaking capacity values for residual current devices are given in 5.3.10 of 
IEC 61008-1 as 3 kA, 4,5 kA, 6 kA, 10 kA and 20 kA, which represent the short-circuit current levels that the load 
switch of a payment meter is expected to carry. For Test 1, the third and fourth values are chosen for utilisation 
categories UC3 and UC4 respectively as representing the short-circuit current sourcing capacities at the network 
supply point to customer installations where payment meters are commonly installed. Further categories may be 
created in future for higher current values. For Test 2, the first two values are chosen for utilisation categories UC3 
and UC4 as representing the short-circuit current sourcing capacities at the load connection socket outlet points of 
wired premises where payment meters are commonly installed. The values given for UC2 correspond to a special 
category, applicable only to certain countries where large quantities of prepayment meters are installed, which are 
rated to these levels of fault current withstand. 

NOTE 5 The aim of Test 1 is to check that the safety of the installation to the user remains intact after experiencing 
a short-circuit condition directly on the payment meter output terminals. It is permissible for the payment meter to be 
non-functional after the test, but consideration shall be given to the risk of exposure to electric shock and the 
possibility of causing a fire. 

NOTE 6 The aim of Test 2 is to check for welding of contacts caused by the contacts being forced open by magnetic 
forces due to the high value of fault current. The I2t let-through energy is not an essential part of this evaluation at 
present and is thus constrained to a value that amounts to less than would be expected from protection devices of 
either a fuse type or circuit breaker type normally used in the distribution board of wired premises under short-circuit 
conditions. 

NOTE 7 It is recommended that the plotted graph of the voltage and test current waveform be attached to the test 
report for future reference. 
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C.7 Minimum switched current 

The test is carried out under the following conditions: 

• payment meter in normal operating condition;  

• test voltage at Uc;  

• test current at minimum switched current value and PF = 1,0;  

• 10 operating cycles at approximately 10 s closed and 20 s open.  

The following requirements shall be met:  

• test current shall successfully conduct each time the contacts are in the closed position;  

• test current shall successfully break each time the contacts are in the open position.  

NOTE 1 One operating cycle of the load switch is one make followed by one break action. 

NOTE 2 For the purpose of this test, the payment meter manufacturer may provide an external means, which allows 
for the opening and closing of the load switch to be under the control of the test equipment. 

C.8 Dielectric strength 

It is not intended that the payment meter should meet the requirements for a mains isolator 
switch of an installation, but when the load switch contacts are in the open condition, it shall 
present a minimum level of isolation between the supply input and load output terminals. 

In the case where the neutral line is not switched, only the current carrying input phase terminals 
are grouped and connected together, and similarly the current carrying output phase terminals 
are grouped and connected together. All other terminals are connected to a safety ground 
reference. 

In all other cases, the current carrying phase and neutral input terminals are grouped and 
connected together, and the current carrying phase and neutral output terminals are grouped 
and connected together. All other terminals are connected to a safety ground reference. 

Perform the test under the following conditions: 

• with the load switch contacts in the open position;  

• the payment meter in the non-operating condition;  

• between input circuits grouped and output circuits grouped;  

• impulse test voltage at 2 kV peak;  

• a.c. test voltage at 1 kV r.m.s.  

The impulse voltage test shall be carried out first and the a.c. voltage test afterwards. 

Apply the impulse voltage test as given in 7.3.2 of IEC 62052-11, but with the test voltage level 
and between circuits as given above. 

Apply the a.c. voltage test as given in 7.4 of IEC 62053-21, but with the test voltage level, and 
between circuits as given above. 
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During and after the test the following requirements shall be met: 

• there shall be no flash-over, disruptive discharge or puncture;  

• when the payment meter is returned to normal operating conditions, it shall operate correctly 
and there shall be no change in any of the memory registers.  

NOTE Where the payment meter load switching capability is also used as part of the main circuit protection or 
isolation at the customer’s premises, then such additional requirements may be specified through reference to other 
specifications or standards. 

C.9 Sequence of tests 

The test sequence and sample plan given in Table C.2 is recommended. 

Table C.2 – Test sequence and sample plan 

Test 
number 

Test clause Sample 

A 

Sample 

B 

Sample 

C 

Sample 

D 

1 C.2 Normal operation *    

2 C.3 Electrical endurance    * 

3 C.4 Line to load voltage surge withstand *    

4 C.5 Fault current making capacity *    

5 C.6 Short-circuit current carrying capacity Test 1  *   

6 C.6 Short-circuit current carrying capacity Test 2   *  

7 C.7 Minimum switched current * * * * 

8 7.3 
and 
7.3.2 

Power consumption in current circuits * * * * 

9 C.8 Dielectric strength * * * * 

NOTE 1 The * in the table indicates that the particular test should be performed on the particular sample, 
but the sequence of the tests shall always follow the same order as the test number sequence. For example: 
sample A shall be subjected to test numbers 1, 3, 4, 7, 8 and 9, in that specific order. 

NOTE 2 Tests 1 and 3 may alternatively be performed on any one of the Samples B, C or D, prior to 
performing the tests indicated in the table. 

NOTE 3 Sample C might not be required, depending on the result of test 5 on Sample B (see NOTE 3 of 
Clause C.6) 
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Annex C 
(normative) 

 
Requirements for payment meters with supply control switches 

Requirements for testing of payment meters with supply control switches are given in 7.9. This 
annex is retained to provide compatibility for procurement specifications referring to 
IEC 62055-31, Annex C. 26 
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Annex D 
(normative) 

 
Requirements of timekeeping 

D.1 General 

D.1.1 General 

Where a payment meter is of a type that provides for energy-based tariffs controlled from an 
internal real-time clock, then the timekeeping requirements of this Annex shall apply, at least 
as design requirements. The type-testing requirements in this Annex shall not be mandatory 
where testing the timekeeping of any internal real-time clock is not required for the legal 
metrology approval testing of payment meters.  

NOTE 1 The calendar functions of any internal real-time clock are covered in A.2.4.2.  

Where a payment meter is of a type that includes maximum demand tariffs and/or demand 
recording controlled from an internal real-time clock that is not subject to frequent 
synchronisation or setting via a virtual token carrier system or other external system, then the 
timekeeping provisions in IEC 62054-21:2004, 7.4 and 7.5 shall apply when agreed between 
manufacturer and purchaser.  

NOTE 2 Some tariff or security applications that are not related to real time may employ an elapsed-time clock, but 
such applications are not covered in this document. 

D.1.2 Real-time clock support facilities 

Where a real-time clock is fitted and a battery or other support device is used to provide an 
operation reserve while no supply is available, then the following requirements shall be met. 
During an interruption of the supply voltage not exceeding the operation reserve, the payment 
meter shall keep the time within the prescribed accuracy. 

An operation reserve shall be provided where the clock is used for internal tariff control or 
control of time-dependent credit.  

In cases where a real-time clock is fitted but an operation reserve is either not fitted, or is not 
available when the supply voltage is restored, the manufacturer shall state what default status 
and indications are then adopted. 

D.1.3 Operation reserve 

For primary batteries and alternative support systems (e.g. a rechargeable battery or a super-
capacitor), the timekeeping accuracy shall be better than a change in error of 1,5 s after running 
on the operation reserve for 36 h at reference temperature. 

Unless otherwise stated, operational reserve use is defined as no supply voltage being applied 
at the payment meter terminals. For polyphase payment meters, the operation reserve shall not 
run while at least one of the phase-to-neutral voltages is present within the extended operating 
range. 

NOTE If the supply voltage is below 0,8 Un for a time period longer than the operation reserve, then the time may 
need to be readjusted.  

Where the operation reserve is provided by a supercapacitor or a rechargeable battery, the 
maximum reserve restoration time shall not exceed 100 h. 
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D.1.4 Primary batteries 

Where a primary battery is fitted, it shall be capable of providing reserve power for the minimum 
operational life of the meter, on the basis of an initial 2 years of continuous reserve use. 
Thereafter, the battery shall be capable of providing reserve power for 1 week per year for a 
minimum of 8 further years. 

D.1.5 Back up battery replacement 

Where the payment meter is designed to enable replacement of the back-up battery in use, it 
shall be designed in such a way that it does not lose the time during the replacement of the 
backup battery, even if a power outage occurs during this process. The time necessary for the 
replacement (with back-up battery disconnected) shall be less than 5 min. 

D.1.6 Real-time clock setting and synchronisation facilities 

It shall be possible to set the date and time (day, month, year, hours and minutes) with an 
accuracy of 5 s. The setting of the time shall reset the seconds to zero. If setting of the seconds 
is also available, then the setting of the time shall not reset the seconds to zero, but to the 
intended value. 

If a daylight saving time function is available, the payment meter shall be capable of displaying 
the official time according to the regulations. 

D.2 Synchronous clocks 

Where fitted, a synchronous clock shall be capable of maintaining an accuracy of better than 
0,15 s/24 h at reference conditions assuming that the supply frequency keeps its nominal value 
on average and without any power outages.  

The synchronous clock shall operate normally for all values of frequency between 0,98 and 
1,02 times the rated supply frequency, and for all values of voltage within the extended 
operating range. 

Where an operation reserve based on a crystal-controlled clock is also fitted to handle 
timekeeping during power outage periods, the accuracy shall be better than 0,5 s/24 h, and the 
variation of timekeeping accuracy with temperature shall then be less than 0,15 s/°C/24 h. 
Testing to verify this requirement may be based on the method in D.4.4.3, or by measuring the 
change in time-indication discrepancy at each relevant temperature over suitable time periods. 

D.3 Crystal-controlled clocks 

Where fitted, a crystal-controlled time clock shall have timekeeping accuracy better than 
0,5 s/24 h at reference temperature. The variation of timekeeping accuracy with temperature 
shall be less than 0,15 s/°C/24 h. 

The crystal-controlled clock shall operate correctly for all values of frequency between 0,98 and 
1,02 times the rated supply frequency.  

On operation reserve, at reference temperature, the accuracy shall be better than 0,5 s/24 h, 
and the variation of timekeeping accuracy with temperature shall be less than 0,15 s/°C/24 h. 

NOTE In applications where the payment meter is used as part of a system providing overall time synchronisation, 
the manufacturer and the purchaser may agree on relaxed timekeeping accuracy specifications for the payment meter 
when it is operating in stand-alone mode. In this case, the payment meter maintains the system time and 
synchronisation is performed by the system at the necessary intervals. 
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D.4 Tests of timekeeping accuracy 

D.4.1 General 

NOTE Where a payment meter includes provision for alternative timekeeping facilities (i.e. 
either synchronous or crystal-controlled modes may be selected for use) then the payment 
meter shall be tested in each of these modes.  

D.4.12 General test conditions 

Where the payment meter under test includes a clock it shall be placed in its normal operating 
position and in a climatic chamber where required, and supplied from a power source free of 
voltage dips and short interruptions. Unless otherwise indicated, the reference conditions 
shown in Table 11 of IEC 62053-21 specified in IEC 62052-11:2020, Table 10 27 shall be 
maintained. 

NOTE For accuracy testing, the payment meter shall be able to display the real time including 
the seconds, and shall allow for a means of time synchronisation where the seconds are either 
reset to zero, or to the intended value. The manufacturer should also provide a suitable means 
on the payment meter for rapid testing of the timekeeping accuracy. This could be, for example, 
an electrical or optical output, or, in the case of capacitor-calibrated crystal-controlled clocks, 
an electromagnetic coupling picking up the signal from the crystal. Where such test facilities 
provide for the timekeeping accuracy to be assessed over a shorter period of time, then the 
minimum period of time required for each test is that stated below.  

D.4.23 Test of synchronous clocks in payment meters 

D.4.23.1 Test of synchronous clock on AC supply  

The payment meter under test is supplied in parallel with and synchronised to a synchronous 
reference clock. After a testing period of 6 days, the time indication discrepancy between the 
reference clock and the payment meter under test shall not be more than ±1 s. The minimum 
period of time for this test is 144 h. 

D.4.23.2 Test of synchronous clock on operation reserve 

The payment meter to be tested is supplied with power in parallel with and synchronised with a 
crystal-controlled reference clock. Before the test, the payment meter shall be powered for a 
suitable length of time, so that the operation reserve is fully available. 

NOTE The manufacturer should specify the time necessary for keeping the payment meter 
powered up before the test of operation reserve may commence. 

The power supply to the payment meter under test is then switched off for 36 h. When the power 
supply is restored, the time-indication discrepancy between the reference clock and the 
payment meter under test shall not be more than ±1,5 s. The minimum period of time for this 
test is 36 h. 

The restoration of the voltage shall be made with a switching device free from bounce. 

D.4.34 Test of crystal-controlled clocks in payment meters 

D.4.34.1 Test of crystal-controlled clocks on AC supplies 

The payment meter under test is supplied with power and synchronised with a crystal-controlled 
reference clock. After a testing period of 2 days, the time-indication discrepancy between the 
reference clock and the payment meter under test shall not be more than 1 s. The minimum 
period of time for this test is 48 h. 
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D.4.34.2 Test of crystal-controlled clocks on operation reserve 

The payment meter to be tested is supplied with power and synchronised with a 
crystal-controlled reference clock. Before the test, the payment meter shall be powered for a 
suitable length of time, so that the operation reserve is fully available. 

NOTE The manufacturer should specify the time necessary for keeping the payment meter 
powered up before the test of operation reserve may commence.  

The power supply to the payment meter under test is switched off for 36 h. When the power 
supply is restored, the time-indication discrepancy between the reference clock and payment 
meter under test shall not be more than ±1,5 s. The minimum time for this test is 36 h. 

The restoration of the voltage shall be made with a switching device free from bounce. 

D.4.34.3 Test of accuracy of crystal-controlled clocks with temperature 

The payment meter is placed in a climatic chamber and its time base is measured at +23 °C. 
The temperature is then set at +45 °C. After thermal equilibrium is obtained, the timekeeping 
accuracy shall be better than ±3,3 s/24 h plus the timekeeping accuracy measured at reference 
temperature (maximum ±0,5 s/24 h). 

The accuracy of the time base shall not differ from the 23 °C measurement by more than 
±38 × 10−6. 

The temperature is then set at –10 °C. After thermal equilibrium is obtained the timekeeping 
accuracy shall be better than ±4,95 s/24 h plus the timekeeping accuracy measured at reference 
temperature (max. ±0,5 s/24 h). 

The accuracy of the time base shall not differ from the 23 °C measurement by more than 
±57 × 10−6. 

No minimum period of time is stated for this test. 

D.5 Effects of disturbances on timekeeping 

D.5.1 General 

NOTE Where a payment meter includes provision for alternative timekeeping facilities (i.e. either 
synchronous or crystal-controlled modes may be selected for use), then the payment meter 
shall be tested in each of these modes.  

D.5.12 Electromagnetic disturbances 

The payment meter shall be designed in such a way that the electromagnetic disturbances 
specified in 7.6 do not have an adverse permanent effect on the timekeeping of any incorporated 
time function, including where the meter remains in powered operation after the disturbances 
have been removed. 

Any internal timekeeping facility shall continue to operate during each of the EMC tests in 7.6.2 
to 7.6.6, without any temporary loss of function. 

For 7.6.2 Test of immunity to electrostatic discharges, during and after the test the disturbances 
shall not produce any change in time indication discrepancy. 

For 7.6.3 a) Test of immunity to radiated RF electromagnetic fields at 10 V/m, during the test 
the disturbances shall not produce any change in the time displayed, and after the test there 
must shall be no change in time indication discrepancy. 
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For 7.6.3 b) Test of immunity to radiated RF electromagnetic fields at 30 V/m, during the test 
the disturbances may result in unavailability of the setting facilities and a temporary change in 
timekeeping accuracy. However, after the test the time must shall be preserved.  

For 7.6.4 Test of immunity to electrical fast transients/bursts, during the test the disturbances 
may result in unavailability of the setting facilities and a temporary change in timekeeping 
accuracy. However, after the test the time indication discrepancy must shall be preserved. 

For 7.6.5 Test of immunity to conducted disturbances, induced by RF fields, during the test the 
disturbances shall not produce any change in the time displayed, and after the test there shall 
be no change in time indication discrepancy. 

For 7.6.6 Surge immunity test, during the test the disturbances shall not produce any change 
in the time displayed, however the disturbances may result in a blinking display, unavailability 
of the setting facilities, and a temporary change in timekeeping accuracy. After the test the time 
indication discrepancy shall be preserved. 

D.5.23 Voltage dips and short interruptions 

D.5.23.1 General 

The payment meter shall be designed in such a way that voltage dips and short interruptions, 
including those specified in 7.2.2 and in D.5.3.2 to D.5.3.6, do not adversely affect the 
timekeeping of any incorporated time function. Any internal timekeeping facility shall not be 
affected adversely during these tests and shall not exhibit any resulting time-indication 
discrepancies of more than the amounts given below.  

D.5.23.2 Test of the effects of short interruptions and voltage dips 

For these tests, the payment meter is supplied in parallel with and synchronised to a suitable 
type of reference clock before each test. Suitable equipment is inserted in the power supply line 
to the payment meter in order to submit the payment meter under test to programmable short 
interruptions and voltage dips without any switching bounce. 

D.5.23.3 Effect of short interruptions on synchronous clocks  

The payment meter under test is submitted to sequences of 20 successive supply interruptions 
with at least 5 s intervals between each interruption. The period of the interruptions to be 
applied shall be 100 ms in the first sequence and 1 s in the second sequence. After each test 
sequence, the time-indication discrepancy between the payment meter under test and the 
synchronous reference clock shall not be more than 2 s and 10 s respectively. 

D.5.23.4 Effect of voltage dips on synchronous clocks  

The supply voltage to the payment meter under test is reduced to 50 % of Un for a period of 
2 min, then restored directly to Un. After the test, the time-indication discrepancy between the 
payment meter under test and the synchronous reference clock shall not be more than 1 s. 

D.5.23.5 Effect of short interruptions on crystal-controlled clocks  

The payment meter under test is submitted to the same sequences of supply interruptions as 
described in D.5.3.3. After each test, the time-indication discrepancy between the payment 
meter under test and the crystal-controlled reference clock shall not be more than 1 s in each 
case. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


 – 66 – IEC 62055-31:2022 CMV © IEC 2022 

D.5.23.6 Effect of voltage dips on crystal-controlled clocks  

The payment meter under test is powered as in D.5.3.4. After the test the time-indication 
discrepancy between the payment meter under test and the crystal-controlled reference clock 
shall not be more than 1 s. 

D.5.34 Harmonics in the voltage waveform 

The payment meter is supplied together with, and synchronised to, a suitable reference clock. 
A third harmonic content equivalent to 10 % of Un is added to the supply voltage of the payment 
meter under test, symmetrically to each phase in the case of a polyphase meter. 

The test is carried out for a period of 48 h under reference conditions. At the end of the test, 
the time-indication discrepancy between the payment meter under test and the reference clock 
shall not be more than ±1 s for synchronous clocks and not more than ±1 s for crystal-controlled 
clocks. 
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List of comments 

1 Class 0,5 is added to align with IEC 62053-21:2020. This change extends the scope of 
this standard and has no effect on meters that are designed to meet the accuracy of 
classes 1 and 2. 

2 Annex C of this standard contained the performance and safety requirements for the 
supply control switch (and load control switch where appropriate). IEC 62052-31:2015 
contains these requirements and hence Annex C is no longer needed. 

However, purchasers of payment meters have traditionally specified that products must 
meet the requirements of Annex C so in order to maintain backward compatibility, Annex 
C is retained but its contents now simply provides a reference to the relevant clauses in 
IEC 62052-31:2015. Purchasers can therefore continue to specify compliance with 
Annex C in their procurement specifications. 

3 The switch that controls the supply of energy was previously referred to as the “Load 
Control Switch” because it controlled the energy supplied from the “load” side of the 
meter. 

IEC 62052-31 uses the term “Supply Control Switch” for this device and the term “Load 
Control Switch” is used for auxiliary loads (such as water heaters, etc.). 

The term “Supply Control Switch”’ is now used throughout this standard to align with 
IEC 62052-31. 

4 600 V was the upper limit, 1 000 V is the specified limit in IEC 62053:2020. This new limit 
is introduced to align the standards. 

5 The term is added to align with IEC 62052-31:2015, 1.4. 

6 The term “multi-device” replaces “multi-part” to align with IEC 62052-11:2020. 

7 Reference to the meter safety standard is added. 

8 New term is added to align with IEC 62052-31:2015. 

9 The term “multi-device” replaces “multi-part” to align with IEC 62052-11:2020. 

10 The term now aligns with IEC 62052-31:2015. 

11 The previous edition listed the terms used for switches, which are now specified in 
IEC 62052-31:2015. 

12 Clause 5 is modified so that only those clauses that differ from those specified in 
IEC 62052- 11:2020, Clause 5 are described. All other requirements listed in 
IEC 62052-11:2020, Clause 5 apply. 

13 This was previously specified in IEC 62052-11 but it is now in IEC 62052-31:2015. 

14 Clauses 6.3, 6.4 and 6.5 are added to align with the requirements of IEC 62052-11:2020. 

15 This new paragraph aligns with requirements for existing multi-device designs. 

16 These clauses now reference IEC 62052-31:2015. The requirements are the same as 
specified in the previous edition. 

17 This clause is revised to reference the relevant clauses in the 2020 editions of IEC 62052-11 
and IEC 62053-21. The requirements are the same as those specified in the previous 
edition of this standard. 

18 These tests now make reference to IEC 62052-11:2020. The requirements remain the 
same as in the previous edition. 
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19 Now aligns with IEC 62053-21:2020. 

20 Clause 7.7 is aligned with IEC 62052-11:2020, IEC 62053-21:2020 and IEC 62052-31:2015. 
The requirements are the same as those contained in the previous edition. 

21 IEC 62052-11:2020 is now referenced, the requirement is the same as the previous 
edition. 

22 In is used in IEC 62052-11:2020 (was Ib but the value is the same). 

23 New requirement for meters of accuracy class 0,2 is added to align with IEC 62052-11:2020. 

24 Reference is updated in line with IEC 62052-11:2020. 

25 This is added to cater for smart prepay meters where credit can be sent over the air. 

26 The contents of Annex C has been removed and replaced by the reference to IEC 62052-
31:2015 (via Clause 7.9). Annex C was retained so that purchasers of payment meters 
can continue to make reference to it in their procurement specifications as explained in 
the text. 

27 Previous reference was to IEC 62053-21, this now aligns with IEC 62052-11:2020. The 
requirements remain the same. 

 

___________ 
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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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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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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ELECTRICITY METERING – PAYMENT SYSTEMS –  
 

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

 
 
 

1 Scope 

This part of IEC 62055 applies to newly manufactured, static watt-hour payment meters of 
accuracy classes 0,5, 1 and 2 for direct connection, for the measurement of alternating current 
electrical energy consumption of a frequency in the range 45 Hz to 65 Hz that include a supply 
control switch for the purpose of interruption or restoration of the electricity supply to the load 
in accordance with the current value of the available credit maintained in the payment meter. It 
does not apply to static watt-hour payment meters where the voltage across the connection 
terminals exceeds 1 000 V (line-to-line voltage for meters for polyphase systems). 

It applies to payment meters for indoor application, operating under normal climatic conditions 
where the payment meter is mounted as for normal service (i.e. together with a specified 
matching socket where applicable). 

Payment meters are implementations where all the main functional elements are incorporated 
in a single enclosure, together with any specified matching socket. There are also multi-device 
payment metering installations where the various main functional elements, such as the 
measuring element, the user interface unit, token carrier interface, and the supply control switch 
are implemented in more than one enclosure, involving additional interfaces.  

Functional requirements that apply to payment meters are also defined in this document, and 
include informative basic functional requirements and tests for the prepayment mode of 
operation in Annex A. Allowances are made for the relatively wide range of features, options, 
alternatives, and implementations that may be found in practice. The diverse nature and 
functionality of payment meters prevent the comprehensive specification of detailed test 
methods for all of these requirements. However, in this case, the requirements are stated in 
such a way that tests can then be formulated to respect and validate the specific functionality 
of the payment meter being tested. 

This document does not cover specific functionality or performance requirements for circuit 
protection, isolation or similar purposes that may be specified through reference to other 
specifications or standards. Safety requirements removed from Edition 1.0 have been replaced 
with references to the safety requirements now contained in IEC 62052-31:2015, the product 
safety standard for newly manufactured electricity meters. In-service safety testing (ISST) is 
not covered by IEC 62052-31:2015 and is left to national best practice usually as an extension 
of existing in-service testing (IST) of metrology stability. 

This document does not cover software requirements. This document covers type-testing 
requirements only. For acceptance testing, the requirements given in IEC 62058‑11:2008 and 
IEC 62058-31:2008 may be used.  

Dependability aspects are addressed in the IEC 62059 series of standards. Additional reliability, 
availability, maintenance and life cycle aspects are provided by IEC TC 56. 

This document does not cover conformity tests and system compliance tests that may be 
required in connection with legal or other requirements of some markets. 
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2 Normative references 

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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. 

IEC 60050-300:2001, International Electrotechnical Vocabulary (IEV) – Part 300: Electrical and 
electronic measurements and measuring instruments – Part 311: General terms relating to 
measurements – Part 312: General terms relating to electrical measurements – Part 313: Types 
of electrical measuring instruments – Part 314: Specific terms according to the type of 
instrument  
IEC 60050-300:2001/AMD1:2015 
IEC 60050-300:2001/AMD2:2016 
IEC 60050-300:2001/AMD3:2017 
IEC 60050-300:2001/AMD4:2020 

IEC TR 62051:1999, Electricity metering – Glossary of terms 

IEC 62052-11:2020, Electricity metering equipment – General requirements, tests and test 
conditions – Part 11: Metering equipment 

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

IEC 62053-21:2020, Electricity metering equipment – Particular requirements – Part 21: Static 
meters for AC active energy (classes 0,5, 1 and 2) 

IEC 62054-21:2004, Electricity metering (a.c.) – Tariff and load control – Part 21: Particular 
requirements for time switches  
IEC 62054-21:2004/AMD1:2017 

IEC TR 62055-21:2005, Electricity metering – Payment systems – Part 21: Framework for 
standardisation 

IEC 62058-11:2008, Electricity metering equipment (AC) – Acceptance inspection – Part 11: 
General acceptance inspection methods 

IEC 62058-31:2008, Electricity metering equipment (AC) – Acceptance inspection – Part 31: 
Particular requirements for static meters for active energy (classes 0,2 S, 0,5 S, 1 and 2) 

3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60050‑300:2001, 
IEC 62051:1999, IEC 62052-11:2020, and IEC 62055-21:2005, as well as the following, apply. 

NOTE Where there is a difference between definitions in IEC 62055-31 and those contained in other referenced 
IEC standards, then those defined in IEC 62055-31 take precedence. 

3.1 General payment metering 

3.1.1  
AC withstand voltage 
RMS value of sinusoidal power frequency voltage that the equipment can withstand during tests 
made under specified conditions and for a specified time  

[SOURCE: IEC 60050-614:2016, 614-03-22, modified] 
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3.1.2  
available credit value 
value of available credit (in monetary or energy units) usable for further consumption that is 
either stored in the payment meter or calculated by it whenever required which includes social 
credit if implemented 

3.1.3  
fault current 
current flowing at a given point of a network resulting from a fault at another point of this network  

[SOURCE: IEC 60050-603:1986, 603-02-25] 

3.1.4  
load control switch 
LCS 
SEE: IEC 62052-31:2015, 3.7.3 

3.1.5  
load interface 
terminal(s) where the customer’s load circuit is connected to the payment meter, or to a 
specified matching socket, where applicable 

3.1.6  
multi-device payment metering installation 
payment metering installation where the functional elements comprising the measuring 
element(s); register(s), storage, and control; meter accounting process; user interface including 
any physical token carrier interface; any virtual token carrier interface; load switch(es); 
auxiliaries; plus supply interface and load interface are not arranged in the form of a payment 
meter, but instead are partitioned into two or more devices that require appropriate mounting, 
connection, and commissioning 

[SOURCE: IEC 62051:1999, 17.45] 

3.1.7  
payment meter 
electricity meter with additional functionality that can be operated and controlled to allow the 
flow of energy according to agreed payment modes 

Note 1 to entry: It includes the following functional elements: measuring element(s); register(s), storage, and 
control; meter accounting process and any time-based functions; user interface including any physical token carrier 
interface; any virtual token carrier interface; load switch(es); auxiliaries; plus supply interface and load interface. A 
payment meter takes the form of a single unit, or a main unit that also employs a single specified matching socket 
for the supply interface and load interface. In either case. some payment meter implementations may allow for some 
or all of any time-based functions to be provided by an external unit connected to the payment meter, such as a time 
switch, a ripple control receiver, or a radio receiver. 

Note 2 to entry: Refer to Figure B.1 for the generalised block diagram of a payment meter instance. 

[SOURCE: IEC 62051:1999, 17.47] 

3.1.8  
payment metering installation 
set of payment metering equipment installed and ready for use at a customer’s premises  

Note 1 to entry: This includes mounting the equipment as appropriate, and where a multi-device payment metering 
installation is involved, the connection of each unit of equipment as appropriate. It also includes the connection of 
the supply network to the supply interface, the connection of the customer’s load circuit to the load interface, and 
the commissioning of the equipment into an operational state as a payment metering installation. 
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3.1.9  
prepayment mode 
payment mode in which automatic interruption occurs when available credit value is exhausted 

3.1.10  
social credit 
amount of additional credit for which the consumer has not paid in advance but shall be repaid 
or a period of time within which supply will not be interrupted despite credit exhaustion 

3.1.11  
specified matching socket 
<in relation to a payment meter arranged as a plug-in unit>comprises a base with jaws to accept 
and connect to the plug-in unit, terminals for connection of the supply network and the consumer 
load circuit, and appropriate secure fixing and sealing arrangements 

Note 1 to entry: The payment meter is capable of meeting the relevant type-testing requirements when it is properly 
installed in any specified matching socket. 

3.1.12  
supply control switch 
SCS 
SEE: IEC 62052-31:2015, 3.7.2 

3.1.13  
supply interface 
terminal(s) where the supply network is connected to a payment meter, or to a specified 
matching socket, where applicable 

3.1.14  
time-based credit  
payment meter accounting functions that deal with the calculation and transacting of a (social) 
grant of credit that is released on a scheduled time basis 

Note 1 to entry: See IEC 62055-21:2005, 13.8.3. 

3.1.15  
user interface 
that part of a payment meter or payment metering installation that allows the customer to 
monitor and operate the installation 

Note 1 to entry: It may also facilitate meter reading and inspection, and metering services activities.  

Note 2 to entry: Where physical token carriers are employed, it includes a token carrier interface. 

3.2 Tokens 

3.2.1  
token 
<equipment-related definition> information content including an instruction issued on a token 
carrier by a vending or management system that is capable of subsequent transfer to and 
acceptance by a specific payment meter, or one of a group of meters, with appropriate security 

Note 1 to entry: In a more general sense, the token refers to the instruction and information being transferred, while 
the token carrier refers to the physical device being used to carry the instruction and information, or to the 
communications medium in the case of a virtual token carrier. 

[SOURCE: IEC 62051:1999, 17.66] 

<system-related definition> subset of data elements, containing an instruction and information, 
that is present in the APDU of the application layer of the POS to Token Carrier Interface, and 
which is also transferred to the payment meter by means of a token carrier 
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3.2.2  
credit token 
value token 
token that represents an amount of credit in monetary or energy value for transfer from the 
vending point to the payment meter 

3.2.3  
duplicate token 
token that contains the same information as a token that has already been issued, and hence 
may also be a valid token 

Note 1 to entry: This is not the same as a replacement token (refer also to 3.4.9). 

Note 2 to entry: A duplicate token is a reissue of the same token that was previously issued and is identical to it in 
all aspects; whereas a replacement token is a newly generated token in place of a previously generated token and 
may not be identical to it in all aspects. 

3.2.4  
multiple-use token 
token (such as a test token) that can be used for more than one successful session in a payment 
meter or possibly with each in a group of meters 

Note 1 to entry: These are typically used for meter reading or service purposes on repeated occasions. 

3.2.5  
no-value token 
token that does not result in a financial advantage or disadvantage to the consumer, which may 
contain meter configuration data, or instructions to perform certain tests, or to display certain 
values on the user interface, or to retrieve certain data from the meter and return it on a token 
carrier 

Note 1 to entry: This is as opposed to value token. 

3.2.6  
replacement token 
SEE: 3.4.9  

Note 1 to entry: This is not the same as a duplicate token (see 3.2.3). 

3.2.7  
single-use token 
token (such as a credit token) that can only be used for one successful session in a payment 
meter 

3.2.8  
valid token 
<in relation to a specific payment meter (or group of payment meters)>, token that is capable 
of being processed successfully by the meter(s) 

3.2.9  
value token 
SEE:3.2.2 

3.3 Token carriers 

3.3.1  
token carrier 
<equipment-related definition> devices or media used to transport and present token 
information to payment meters, such as printed paper, magnetic card, electronic memory 
card/key, microprocessor card, or data communications networks 
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Note 1 to entry: The token carrier may also carry ancillary control or monitoring information to or from the payment 
meter, depending upon system type and requirements. 

<system-related definition> medium that is used in the physical layer of the POS to Token 
Carrier Interface, onto which the token is modulated or encoded, and which serves to carry the 
token from the point where it is generated to the remote payment meter, where it is received 

3.3.2  
blank token carrier 
physical token carrier that has not been processed at the vending point or elsewhere and hence 
contains no specific data 

3.3.3  
disposable token carrier 
token carrier that is not capable of further use once it has been accepted or used, such as a 
paper-based magnetic card 

3.3.4  
machine-readable token carrier 
physical or virtual token carrier carrying token information that is capable of being read and 
processed automatically on presentation to an appropriate payment meter, without further 
manual operation 

EXAMPLE A token employing a magnetic card as the token carrier. 

3.3.5  
memory token carrier 
physical token carrier containing a non-volatile memory device, in which the token is 
electronically encoded and stored while it is being transported 

3.3.6  
microprocessor token carrier 
physical token carrier containing a microprocessor device with non-volatile memory, in which 
the token is electronically encoded and stored while it is being transported 

Note 1 to entry: In addition to the token information, the microprocessor token carrier may also contain an 
application programme and associated data. 

3.3.7  
numeric token carrier 
token transfer method where the token information can be represented in a secure manner by 
a visible and human readable sequence of numeric digits (typically 20 digits printed on a receipt) 

Note 1 to entry: They may be entered into a payment meter via a keypad interface for evaluation and action. 

3.3.8  
one-way token carrier 
physical or virtual token carrier which is used for the transfer of credit and possibly tariff and 
configuration data in a single direction from the vending point or the management system to the 
payment meter 

3.3.9  
physical token carrier 
token carrier that requires a human to transport it at least part of the way between the point 
where the token is loaded onto the token carrier and the point where it is retrieved from the 
token carrier by the payment meter 

Note 1 to entry: Examples of physical token carriers are: printed numbers; magnetic cards; printed bar codes; 
electronic storage in memory devices such as smart cards or memory keys; and audio messages dictated by 
interactive voice response equipment. 
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3.3.10  
rechargeable token carrier 
SEE: 3.3.11 

3.3.11  
reusable token carrier 
rechargeable token carrier 
physical token carrier that can be used for multiple sessions for transportation of tokens 

3.3.12  
two-way token carrier 
physical or virtual token carrier which is used for the transfer of credit and/or tariff and 
configuration data from the vending point or management system to the payment meter and 
response data from the payment meter back to the vending point or management system for 
further processing, where response data may possibly return on a subsequent vending 
transaction 

Note 1 to entry: Response data may contain consumption information, tamper information, accountancy information 
and token status with or without time and date stamps. 

3.3.13  
virtual token carrier 
token carrier that does not require a human to transport it between the point where the token is 
loaded onto the token carrier and the point where it is retrieved from the token carrier by the 
payment meter 

Note 1 to entry: Examples of virtual token carriers are: modems on PLC, PSTN, GSM, GPRS and Radio; LAN; WAN 
and direct local connection. 

3.4 Tokens and token carriers 

3.4.1  
physical token carrier interface 
complete interface protocol stack that includes any token carrier acceptor or keypad for a 
physical token carrier, the physical layer protocol and application layer protocol, plus any 
intermediate protocol layers 

3.4.2  
token acceptance 
recognition of the successful completion of the processing of any token that was presented to 
the payment meter 

Note 1 to entry: Typically, this might involve the addition of token credit to the meter’s accounting register, 
cancellation of the token information from the token carrier so as to prevent subsequent acceptance by any meter, 
and a visible indication to the user on the user interface. Similarly, this may also be applicable to any tariff or 
configuration data included on the token carrier. 

3.4.3  
token cancellation 
a) process of erasing or invalidating information contained in a valid token upon its acceptance 

by a payment meter, to prevent its reuse; 

b) process of erasing or invalidating information contained in a token after it has been created, 
but before it is presented to a payment meter 

Note 1 to entry: This typically happens when the vending operator makes a mistake or if a technical problem occurs 
during the vending process. 
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3.4.4  
token carrier acceptor 
physical part of a physical token carrier interface, which mechanically accepts and holds the 
token carrier in the correct position for the token transfer process to take place between the 
token carrier and the payment meter 

Note 1 to entry: Examples are: smart card acceptor; magnetic card acceptor; memory key acceptor. 

3.4.5  
token carrier charging 
loading of a token and tariff or configuration data onto a token carrier at a vending point or a 
management system 

3.4.6  
token carrier interface 
token carrier interface permits the manual or automatic entry of tokens into a payment meter 

Note 1 to entry: For example, it may be a keypad for numeric tokens, or a physical token carrier acceptor, or a 
communications connection to a local or remote machine for a virtual token carrier interface.  

Note 2 to entry: The token carrier interface may also be used to pass additional information to or from the payment 
meter, such as for the purposes of payment system management. 

3.4.7  
token credit 
value of credit or energy to be transferred from the vending point to the payment meter in the 
form of a token on a token carrier 

3.4.8  
token rejection 
this occurs when a token has been presented to but has not been accepted by a payment meter, 
and has not been erased or invalidated 

Note 1 to entry: In the case of a valid token not being accepted, the token may be presented and accepted at a 
later time when conditions allow. 

3.4.9  
token replacement 
token that replaces a previously issued token in value 

Note 1 to entry: Physical token carriers may require a blank token carrier to be configured for the customer’s meter. 

Note 2 to entry: A replacement token is a newly generated token in place of a previously generated token and may 
not be identical to it in all aspects; whereas a duplicate token is a reissue of the same token that was previously 
issued and is identical to it in all aspects. 

3.4.10  
virtual token carrier interface 
complete interface protocol stack that includes the physical layer protocol and application layer 
protocol, plus any intermediate protocol layers 

3.5 Switches of metering equipment 

Refer to IEC 62052-31:2015, 3.7. 

3.6 Timekeeping and tariff control 

3.6.1  
crystal-controlled timekeeping 
process of maintaining a payment meter’s time by means of an internal crystal-controlled clock 
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3.6.2  
external tariff control 
control of a payment meter’s time-dependent or consumption-dependent tariff regime (time-
based or consumption-based charges and/or registers) by external signal(s) 

3.6.3  
external time signal control 
control of a payment meter’s internal real-time clock by an external signal 

3.6.4  
external time synchronisation 
synchronisation of a payment meter’s internal real-time clock by an external signal 

3.6.5  
internal tariff control 
control of a payment meter’s time-dependent or consumption-dependent tariff regime 
(time-based or consumption-based charges and/or registers) by signals from an internal real-
time clock and switching programme 

3.6.6  
internal timekeeping 
maintenance of a payment meter’s time by its own internal clock facility 

3.6.7  
operation reserve 
maximum period of time after switching off the power supply voltage, during which the payment 
meter is capable of maintaining correct time with a specified, relaxed timekeeping accuracy 

3.6.8  
reserve restoration time 
period of time required for restoring the full operation reserve from the point where the operation 
reserve has been completely exhausted. 

3.6.9  
synchronous timekeeping 
process of maintaining a payment meter’s time by means of an internal clock synchronised to 
a signal derived from the power system frequency 

Note 1 to entry: Payment meters employing synchronous timekeeping may defer to crystal-controlled timekeeping 
in the absence of the synchronising signal. 

3.6.10  
time indication discrepancy 
difference between the time displayed by the payment meter and the actual time or, in the case 
of synchronous timekeeping, the difference between the time displayed by the payment meter 
and the time determined by the network frequency 

Note 1 to entry: The actual time may be obtained by using a reference clock. 

3.6.11  
timekeeping accuracy 
increase or decrease in the time indication discrepancy within a specified time interval 

3.6.12  
variation of timekeeping accuracy due to an influence quantity 
difference in timekeeping accuracy of a payment meter when only one influence quantity 
assumes successively two specified values, one of them being the reference value 
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4 Nominal electrical values 

Payment meters shall comply with the values given for standard voltage ranges, standard 
currents, and standard frequencies, including the maximum currents given for static meters for 
direct connection as given in IEC 62052-11:2020, Clause 4. 

5 Construction requirements 

5.1 General  

The requirements given in IEC 62052-11:2020, Clause 5 shall apply. Where the payment meter 
is to be used with a specified matching socket then these requirements shall be met by the 
complete assembly, with the payment meter mounted as for normal service.  

5.2 Clearance and creepage distances 

The requirements given in IEC 62052-31:2015, 6.7.2.1 and 6.7.2.3 shall apply, to include 
metallic objects of the same size and shape as the token carrier when inserted into the token 
carrier acceptor. 

For the purpose of these requirements, a metallic token shall be considered to represent an 
auxiliary circuit with a reference voltage below or equal to 40 V. 

5.3 Protection against penetration of dust and water 

The requirements given in IEC 62052-31:2015, Clause 11 shall apply. 

If a token carrier acceptor is fitted to the meter, then the tests shall be carried out without any 
token carrier in place in the token carrier acceptor. 

Immediately after the tests and without disturbing the meter, the payment meter shall operate 
correctly and a valid token shall be accepted on the first or subsequent presentation, up to a 
maximum of 4 attempts. 

5.4 Display of measured values 

5.4.1 General 

The requirements given in IEC 62052-11:2020, 5.6 shall apply to payment meters having a 
display.  

5.4.2 Minimum display capability 

For payment meters operating in the prepayment mode, the following information shall be 
capable of being displayed: 

– cumulative kWh energy register (energy consumption); 
– available credit value. 

In addition, for virtual token carrier systems, the payment meter shall be able to display details 
of the last purchase transaction (time, date and amount). 

The height of the display characters for the numeric values shall be not less than 4,5 mm. 
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Where the available credit value is in monetary units, the following additional information shall 
be capable of being displayed: 

– the price per kWh; 
– any time-based charge settings, such as for standing charges or debt recovery. 

In the case of a multi-rate payment meter, the following additional information shall also be 
capable of being displayed: 

– cumulative kWh for each tariff rate; 
– the price per kWh for each tariff rate. 

Where a multi-rate payment meter is operated from an internal real-time clock, the time shall 
also be capable of being displayed. 

Where any display of information considered to be private is required (e.g. debt amounts or 
transactions), it shall be possible to limit display access to the specific consumer (e.g. by 
presentation of a customer/meter-specific token or password). 

5.4.3 Indicators 

The following shall be indicated as a minimum and shall be visible from the front of the payment 
meter: 

– indication of rate of kWh consumption (instantaneous loading); 
– indication of token acceptance (for all manually-transported token types). 

In addition, for virtual token carrier payment meters, when the supply control switch is open, an 
appropriate indication or message shall be capable of being shown (for example first indicating 
OFF, then ENABLED, and then ON). 

Electronic indicating devices shall be provided with a display test function that switches all the 
display segments on then off for the purpose of determining whether all display segments are 
working. 

The indicating device can be connected to the meter case physically or remotely. In the latter 
case the data to be displayed shall be stored in the electricity meter. 

NOTE National or regional requirements may contain provisions to guarantee access to the data for customers and 
consumers. 

5.5 Storage of measured values 

The requirements given in IEC 62052-11:2020, 5.7 shall apply, but the data for correct operation 
shall remain stored for a minimum of 10 years. The data to be retained should be agreed 
between the manufacturer and testing lab and may be demonstrated by design. 

In addition, refer to D.1.3 and D.1.4 for any operational reserve where a real-time clock is fitted.  

5.6 Output device 

The requirements given in IEC 62052-11:2020, 5.8 shall apply. 

5.7 Marking of the meter 

The requirements given in IEC 62052-11:2020, Clause 6 and IEC 62052-31:2015, Clause 5 
shall apply. 
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5.8 Token carrier interface 

5.8.1 General 

Where a physical token carrier interface is fitted, it shall comply with the following mechanical 
requirements. 

5.8.2 Token carrier acceptor 

Where a token carrier acceptor is fitted, the insertion force required to insert a token carrier into 
the token carrier acceptor shall not exceed 10 N. The force required to remove a token carrier 
from the token carrier acceptor shall not exceed 10 N. The meter shall be designed such that 
under normal circumstances, and with a properly maintained token carrier, the minimum number 
of insertions for which a token carrier acceptor shall operate is 10 000. 

5.8.3 Keypad interface 

Where a keypad interface is fitted, it shall be designed to operate for a minimum of 20 000 
operations of each individual key. The force required to push the button of the keypad interface 
shall not exceed 10 N. 

6 Climatic conditions 

6.1 General 

Payment meters shall comply with the requirements for normal environmental conditions given 
in IEC 62052-31:2015, 1.4 where referenced, and augmented as follows. The payment meter 
shall be mounted as for normal service, including in a specified matching socket where 
applicable. 

Where relevant, and unless otherwise specified, the tests shall be carried out with the payment 
meter in the prepayment mode, and with the supply control switch closed, unless otherwise 
stated. 

Where a token carrier acceptor is fitted, then the tests shall be carried out without any token 
carrier in place in the token carrier acceptor during these tests. 

6.2 Temperature range 

6.2.1 General 

For temperature range refer to IEC 62052-11:2020, 8.2 (indoor use) and IEC 62052‑31:2015, 
1.4.1. 

6.2.2 Operation within the specified operating range  

This is the range of ambient temperature (i.e. from –10 °C to +45 °C) forming part of the 
payment meter’s rated operating conditions for metrological and functional purposes, with limits 
of variation in meter error with ambient temperature specified in terms of maximum limits for 
the mean temperature coefficient. Within this temperature range, the operation of the power 
supply circuits, the display and any push buttons, the meter accounting process and any 
associated registers and parameters, the supply control switch and load control switch(es), the 
token interface and/or any local or remote communications interface, plus any multi-rate facility 
and any auxiliary input and output circuits shall all be correct; a valid token shall be accepted, 
and an invalid token shall be rejected or ignored without damage or cancellation. 

Where an internal real-time clock is fitted for internal tariff control or time-based credit release, 
then reference to Annex D shall be made.  
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Within this temperature range and when there is no supply voltage applied to the payment 
meter, the status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free from corruption and there shall be no changes to the 
metrological and functional characteristics of the meter when the supply voltage is subsequently 
restored.  

6.2.3 Operation within the limit range of operation  
a) Outside the specified operating range but within the limit range of operation (i.e. from −25 °C 

to −10 °C and from +45 °C to +55 °C) and when the supply voltage applied to the payment 
meter is within the extended operating range (see 7.2.1 and 7.2.1.3), the following 
operational requirements shall apply: 
The status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free of corruption. Where an internal real-time clock 
is fitted for internal tariff control or time-based credit release, then reference to Annex D 
shall be made. No discrepancies between the cumulative kWh register(s) and available 
credit value shall become evident as a result of any such ambient temperature excursions 
outside the specified operating range.  
A valid token need not be accepted when presented, but the information on the token carrier 
shall then not be altered or invalidated. However, when a valid token is accepted, the credit 
amount shall be transferred correctly to the meter and the credit information of the token 
itself shall have been invalidated. An invalid token shall not be accepted, altered or damaged 
by presentation to the meter.  
The display need not operate, or is permitted to operate erratically. The state of the supply 
control switch shall not alter without appropriate conditions prevailing in the meter 
accounting process, and any otherwise permissible restoration to the “on” state shall not 
occur without additional manual intervention.  
Correct operation of all aspects of the payment meter shall resume when the ambient 
temperature has returned to within the specified operating range.  

b) Outside the specified operating range, but within the limit range of operation, and when 
there is no supply voltage applied to the payment meter the status of all registers, values, 
and parameters associated with the meter accounting process shall continue to be valid and 
free from corruption and there shall be no changes to the metrological and functional 
characteristics of the meter when the supply voltage is subsequently restored. Where an 
internal real-time clock is fitted for internal tariff control or time-based credit release then 
reference to Annex D shall be made. Correct operation of all aspects of the payment meter 
shall resume when the supply voltage has returned to within the extended operating range. 
However, where the meter is fitted with a real-time clock for tariff purposes and this no-
supply-voltage condition persists for a time period longer than the operational reserve, then 
it is permissible that the time may need to be reset. 

6.2.4 Storage and transport outside the limit range of operation  

Outside the limit range of operation, but within the limit range for storage and transport (i.e. 
from +55 °C to +70 °C) and without any supply voltage applied to the payment meter, the 
following requirements shall apply. 

The status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free from corruption and there shall be no resulting 
damage or degradation to the metrological and functional characteristics of the meter. Under 
these conditions the operation and timekeeping accuracy of any timekeeping facility with an 
operation reserve that is incorporated in the payment meter are not specified. When the ambient 
temperature of the payment meter has returned to the specified operating range and stabilised 
and after the supply voltage has been connected and then commissioning (including the 
resetting of any timekeeping facility) has been completed, the meter shall operate normally. 

6.3 Relative humidity 

The requirements given in IEC 62052-11:2020, 8.2 shall apply (indoor use). 
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6.4 Protection against penetration of dust and water 

The requirements given in IEC 62052-31:2015, Clause 11 (indoor meters) shall apply.  

6.5 Tests of the effect of the climatic environments 

The requirements given in IEC 62052-11:2020, 8.3 shall apply. 

7 Electrical requirements 

7.1 General requirements 

Payment meters shall comply with the relevant electrical requirements given in 
IEC 62052‑11:2020 and IEC 62053-21:2020 and the safety requirements given in 
IEC 62052‑31:2015 where referenced and augmented herein. The payment meter shall be 
mounted as for normal service, including in a specified matching socket where applicable. 

In the case of testing a payment meter designed for use as a multi-device payment meter 
installation, it shall as a whole meet the requirements of this document. The connection method 
recommended by the manufacturer shall be used to connect the devices that make up the multi-
device meter. The length of connection between the devices shall conform to the minimum 
length specified by the manufacturer 

Where relevant, and unless otherwise specified, the tests shall be carried out with the payment 
meter in the prepayment mode. 

The supply control switch shall be in the closed position for each of these tests, unless 
otherwise specified. 

Where a token carrier acceptor is fitted to the payment meter, then the tests shall be carried 
out without a token carrier in place in the token carrier acceptor, unless otherwise specified. 

Where these requirements permit a temporary degradation of performance or loss of function 
during the tests then within a maximum period of 15 s after the end of the tests the payment 
meter shall operate correctly in accordance with the relevant requirements without any external 
intervention. No change of actual operating state or stored data is allowed. Refer to 9.2 for 
checks at beginning and end of tests. Where an internal real-time clock is fitted for internal tariff 
control or time-based credit release then reference to Annex D is also to be made. 

7.2 Influence of supply voltage 

7.2.1 Voltage range(s) 

7.2.1.1 General 

Payment meters shall comply with the following requirements. See Table 1. 

Table 1 – Voltage ranges 

Specified operating range (See 7.2.1.2) From 0,9 to 1,1 Un 

Extended operating range (See 7.2.1.3) From 0,8 to 1,15 Un 

Limit range of operation (See 7.2.1.4) From 0,0 to 0,8 Un 

Withstand range (See 7.2.3) From 0,0 to 1,9 Un 

 

For verification of voltage range, refer also to Clauses 8 and 9. 
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7.2.1.2 Specified operating range 

This is the range of supply voltage forming part of the payment meter’s rated operating 
conditions for metrological purposes, with specified limits of variation in percentage error with 
supply voltage. 

7.2.1.3 Extended operating range  

This is the range of supply voltage over which the payment meter shall operate correctly. Within 
this range, the operation of the power supply circuits, the display and any push buttons, the 
meter accounting process and any associated registers, values, parameters, and timekeeping, 
the supply control switch(es), the token carrier interface and/or any local or remote 
communications interface, plus any multi-rate facility and any auxiliary input and output circuits 
shall all be correct; a valid token shall be accepted, and an invalid token shall be rejected 
without damage or cancellation. Outside the specified operating range of supply voltage, but 
within the extended operating range, the limits of variation in percentage error of the meter are 
three times the values applicable within the specified operating range.  

7.2.1.4 Limit range of operation  

Outside the extended operating range of supply voltage but within the limit range of operation 
(i.e. from 0,0 to 0,8 Un) and when the ambient temperature is within the specified operating 
range the following operational requirements shall apply.  

The status of all registers, values, and parameters associated with the meter accounting 
process shall continue to be valid and free of corruption. Any internal timekeeping facility shall 
continue to maintain timekeeping until the support period applicable to any operational reserve 
has elapsed. The error of the meter may vary between +10 % and –100 % and no discrepancies 
between the cumulative kWh register(s) and available credit value shall become evident as a 
result of any such supply voltage excursions outside the extended operating range. 

A valid token need not be accepted when presented, but the information on the token carrier 
shall then not be altered or invalidated. However, when a valid token is accepted the credit 
amount shall be transferred correctly to the meter and the credit information of the token itself 
shall have been invalidated. An invalid token shall not be accepted, altered or damaged by 
presentation to the meter. 

The display need not operate, or is permitted to operate erratically. The state of the supply 
control switch shall not alter without appropriate conditions prevailing in the meter accounting 
process, and any otherwise permissible restoration to the “on” state shall not occur without 
additional manual intervention.  

Correct operation of all aspects of the payment meter shall resume when the supply voltage 
has returned to within the extended operating range. However, where the meter is fitted with a 
real-time clock for tariff purposes and the supply voltage is below 0,8 Un for a time period longer 
than the operational reserve, then it is permissible that the time may need to be reset. 

Where requirements for a meter function that specifically opens the supply control switch during 
low or high supply voltage conditions are agreed between purchaser and supplier of the 
payment meter, it shall be possible for this function to be inhibited when assessing compliance 
with this clause, without changing any relevant firmware.  

7.2.2 Voltage dips and short interruptions 

The requirements given in IEC 62052-11:2020, 9.3.2 shall apply. Where the payment meter is 
fitted with a token carrier acceptor and the token carrier can be retained in the meter then these 
tests shall be carried out with and without a customer token carrier inserted in the meter during 
the tests. Where the token carrier cannot be so retained these tests shall be performed without 
any token carrier in place in the token carrier acceptor during the test. No tokens shall be 
presented to the meter for action during these tests. 
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Voltage dips and short interruptions shall not produce any loss or corruption of data in the 
payment meter, whether a token carrier is inserted in the meter or not. Data on the token carrier 
shall not be corrupted when the latter is inserted and retained in the meter for the duration of 
these tests.  

After the tests, a valid credit token shall be presented. The token and payment meter shall then 
operate correctly, including operation of the supply control switch off and on. 

The test shall be carried out first with the supply control switch closed and it shall be in or 
resume the closed position at the end of the test. The test shall be repeated with the switch 
open and it shall remain open throughout the test. 

NOTE Refer also to A.1.2.7 for the effects of power failure, and to Annex D for further influences on the timekeeping 
of any internal timekeeping facility. 

7.2.3 Abnormal voltage conditions   

For single-phase types, the payment meter shall withstand, without a safety hazard arising, the 
maximum withstand voltage (1,9 Un) applied between the line voltage and neutral terminals. 
The maximum withstand voltage shall be applied for a period of 4 h together with a current of 
50 % of Imax and unity power factor (in the case of two-element single-phase two-wire meters 
50 % of Imax in each measuring element simultaneously). This requirement shall also apply to 
single-phase three-wire payment meters, where the maximum withstand voltage shall first be 
applied to test the first line voltage and current, and then repeated to test the second line voltage 
and current – in each case without any supply voltage applied to the unused line terminal. No 
load current flows through to the neutral terminal in any of these testing arrangements.  

For three-phase four-wire polyphase types, the payment meter shall withstand, without a safety 
hazard arising, the maximum withstand voltage (1,9 Un) applied to any two phases and neutral 
with a phase angle of 60° between the two phase voltages. The maximum withstand voltage 
shall be applied for a period of 4 h together with a current of 50 % of Imax and unity power factor 
in each of the two phases under test. A total of three test runs is required to cover the pairs of 
phases, with a cooling period of 1 h between each run. This supply voltage withstand 
requirement does not apply to three-phase three-wire direct-connected payment meters. 

For all polyphase types, the payment meter shall continue to operate with any combination of 
one or more phases remaining connected and supplying power when the supply voltage is within 
the extended operating range. In the case of a three-phase, three-wire network (where the 
meter is designed for this service), this requirement shall be met when any two of the three 
phases remain connected. Any internal timekeeping facility shall continue to maintain 
timekeeping under these conditions, without having to run on any operational reserve fitted.  

7.3 Heating 

Under rated operating conditions, electrical circuits and insulation shall not reach a temperature 
which might adversely affect the operation of the meter. 

The requirements given in IEC 62052-31:2015, Clause 10 shall apply. 

7.4 Insulation 

The requirements given in IEC 62052-31:2015, 6.7, 6.8 and 6.10 shall apply. The supply switch 
contacts shall be in the closed position for these tests. 

The meter and its incorporated auxiliary devices including any token carriers that may be 
inserted into the token carrier acceptor shall be designed such that they retain adequate 
dielectric qualities under normal conditions of use. 
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Where a token carrier acceptor is fitted, IEC 62052-31:2015, 4.3.2.10 shall apply. 

After these tests, and when the payment meter has been restored to reference conditions, the 
payment meter shall operate correctly. 

7.5 Long Term Over Voltage Withstand 

The requirements given in IEC 62052-31:2015, 6.10.3.2 shall apply. 

7.6 Electromagnetic compatibility (EMC) 

7.6.1 General 

The requirements given in IEC 62052-11:2020, Clause 9 shall apply subject to the following 
clarifications and augmentations: 

7.6.2 General test conditions 

The requirements given in IEC 62052-11:2020, 9.1 shall apply together with the following: 

Any time-based charging shall be set to zero for the duration of these tests. The initial available 
credit and any settings in the payment meter shall be such that the supply control switch is not 
expected to operate during these tests. The supply control switch shall not operate during these 
tests, but for other functions a temporary degradation or loss of function or performance is 
acceptable unless stated otherwise. 

No tokens shall be presented to the meter during these tests. Where the payment meter is fitted 
with a token carrier acceptor and the token carrier can be retained in the meter these tests shall 
be carried out with a customer token carrier in place in the meter during the tests. 

Immediately after the end of each of the immunity tests, a valid credit token shall be presented. 
The token and payment meter shall then operate correctly, including operation of the supply 
control switch off and on. Any internal timekeeping facility shall continue to operate during and 
after these tests, and D.5.1 may also be applicable. 

7.6.3 Test of immunity to electrostatic discharges 

The requirements given in IEC 62052-11:2020, 9.3.3 shall apply together with the following: 
The test shall be carried out first with the supply control switch closed and repeated with the 
supply control switch open, and the supply control switch shall not operate during the tests. 
Where the payment meter is fitted with a token interface, the tests shall include air discharges 
to the keypad or to a customer token inserted into the token carrier acceptor where such a token 
carrier can be retained in the meter. 

After the application of ESD testing, the payment meter shall revert to normal function and 
performance within a period of 1 min, without any external intervention. 

7.6.4 Test of immunity to radiated RF electromagnetic fields 

The requirements given in IEC 62052-11:2020, 9.3.4 and 9.3.5 shall apply together with the 
following: 

The tests specified in IEC 62052-11:2020, 9.3.4 shall be performed with the supply control 
switch open. 

The tests specified in IEC 62052-11:2020, 9.3.5 shall be performed with the supply control 
switch closed. 
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After the application of EMC testing, the payment meter shall revert to normal function and 
performance within a period of 1 min, without any external intervention. 

7.6.5 Test of immunity to electrical fast transients/bursts 

The requirements given in IEC 62052-11:2020, 9.3.6 shall apply together with the following: 

The test shall be carried out first with the test load and limits of variation in percentage error as 
given in IEC 62053-21:2020, 7.10 and Table 4.  

The test shall be repeated with the supply control switch open and therefore no test current 
flowing and with the load cables still connected. No change of the actual operating state or 
stored data is allowed. The meter shall continue to operate correctly after the test without any 
external intervention. 

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

The requirements given in IEC 62052-11:2020, 9.3.7 shall apply together with the following: 

The test shall be carried out first for the test load and limits of variation in percentage error as 
given in IEC 62053-21:2020, 7.10 and Table 4. The test shall be carried out with the supply 
control switch closed and test current flowing. During the test, the normal behaviour of the 
payment meter shall not be disturbed. 

The test shall be repeated with the supply control switch open and therefore no test current 
flowing and with the load cables still connected. No change of the actual operating state or 
stored data is allowed. The meter shall continue to operate correctly after the test without any 
external intervention. 

7.6.7 Surge immunity test 

The requirements given in IEC 62052-11:2020, 9.3.9 shall apply together with the following: 

This test shall first be performed with the supply control switch closed. 

The test shall then be repeated with the supply control switch open. 

After the application of EMC testing the payment meter shall revert to normal function and 
performance within a period of 1 min, without any external intervention 

7.6.8 Test of immunity to damped oscillatory waves 

The requirements given in IEC 62052-11:2020, 9.3.11 are not applicable to direct-connected 
payment meters.  

7.6.9 Radio interference suppression 

The requirements given in IEC 62052-11:2020, 9.3.14 shall apply. 

7.7 Power consumption 

7.7.1 General 

The measurement of power consumption in the voltage and current circuits shall be determined 
as given in IEC 62052-11:2020, 4.4. 
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7.7.2 Voltage circuits 

The active and apparent power consumptions are given in IEC 62052-11:2020, 4.4. Short-term 
increases in consumption due to the reading/writing of a token or the operation of a switch are 
permitted. Where the meter is fitted with a token carrier acceptor and the token carrier can be 
retained in the payment meter, then these power consumption requirements shall also be met 
with a normal token carrier retained in the meter in quiescent operation. 

7.7.3 Current circuits 

The apparent power taken by each current circuit of a direct-connected payment meter at 
maximum current, reference frequency, and reference temperature shall not exceed a value in 
VA equivalent to 0,08 % of Un in volts multiplied by 100 % of Imax in amperes (e.g. 230 V and 
60 A gives 11,0 VA; 230 V and 100 A gives 18,4 VA). 

These values include consideration of the supply control switch. 

7.8 Influence of self-heating on accuracy 

The requirements given in IEC 62053-21:2020, 7.10 and Table 4 shall apply.  

7.9 Electrical tests on supply control and load control switches (SCS and LCS) 

The requirements given in IEC 62052-31:2015, 6.10.6 shall apply to all supply control switches. 

The requirements given in IEC 62052-31:2015, 6.10.7 shall apply to all load control switches. 

7.10 Auxiliary control switches (ACS) 

Where fitted auxiliary output switches providing control signals to external equipment shall 
conform to the following requirements: 

– Rated voltage: Un. 

– Rated current: 2 A. 

Number of operations: The output switches shall be rated at Un, 2 A, unity power factor for 
10 000 contiguous make-and-break operations, together with Un, 1 A, power factor 0,4 inductive 
for 10 000 contiguous make-and-break operations, so that a total of 20 000 make-and-break 
operations is required for a single switch specimen. This is a design requirement only, and no 
testing is required as part of the type testing plan for a payment meter. 

7.11 Token carrier acceptor interface test 

Where the payment meter is fitted with a token carrier acceptor, the meter and token carrier 
acceptor shall not suffer electrical damage and all the payment metering functions shall 
continue to operate normally when a metallic token carrier is inserted into the token aperture 
such that it short circuits all contacts to the token carrier. For testing purposes, the meter shall 
be operating at Un, zero current, and with the supply control switch closed, when the metallic 
token carrier is inserted. 

8 Accuracy requirements 

The requirements given in IEC 62052-11:2020, Clause 7 shall apply including all subclauses, 
without a token carrier inserted in any token carrier acceptor fitted to the payment meter. Refer 
to 9.2 for checks at beginning and end of the tests. 
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If a token carrier acceptor is fitted and a token carrier can be retained in the payment meter 
then additional accuracy tests shall be carried out under reference conditions at Un and unity 
power factor, with balanced loads, and at both 0,05 In and Imax.  

The limits of variation in percentage error compared to the same load point and no token carrier 
present in the token carrier acceptor shall then be 0,2 for meters of Class 0,5, 0,3 for meters of 
Class 1, and 0,5 for meters of Class 2. 

The payment meter shall be mounted as for normal service, including in a specified matching 
socket where applicable. 

The response of the payment meter to energy flowing in the reverse direction shall be agreed 
between manufacturer and purchaser. 

9 Functional requirements 

9.1 General 

The general requirements for operation of payment meter functionality over the temperature 
ranges and voltage ranges are given in 6.2 and 7.2.1. 

When testing payment meters under Clauses 6, 7 and 8 a record of all relevant readings and 
status shall be made before and after each test or sequence of tests. The beginning and end 
readings shall then be reconciled with the testing procedure and duration to confirm the integrity 
of the meter accounting process. Subclause 9.2 gives further details of these requirements.  

NOTE Refer to informative Annex A for some general functional requirements, tests, and testing guidelines for 
payment meters, which may for example be considered and applied when agreeing overall evaluation and system 
testing requirements between manufacturer and purchaser. Clause A.1 gives basic functional requirements and tests 
for the prepayment mode of operation. For additional features and options and other payment modes, the specifying 
of requirements and testing is more diverse and so an outline of the approaches that may be adopted is given in 
Clauses A.2and A.3. Further evolution of the functional requirements and testing arrangements in Annex A is 
anticipated and so they do not have to be assessed during payment meter type tests. 

9.2 Robustness of meter accounting process 

Although acceptable error limits are defined for accuracy of energy measurement under nominal 
and influence conditions for electricity meters, there is not an equivalent acceptable error in the 
calculation of available credit on payment meters. In addition, the settings and current operating 
modes of the meter shall not change spontaneously as a result of testing. 

Therefore when testing a payment meter under Clauses 6, 7, and 8, a record shall be made 
prior to each test or sequence of tests of all relevant registers, settings, status, and active 
modes, including: 

– readings of all energy registers; 
– readings of all energy-based rate settings (where monetary-based credit is used); 
– readings of all credit and debt values; 
– the modes that are active. 

and where the meter includes a timekeeping function: 

– readings of all time-based charge or credit settings (where used); 
– meter time/date; 
– offset of meter time from the time on the reference clock. 

During each test, the amount of any token credit loaded into the meter shall be recorded. 
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At the end of each test or sequence of tests, these readings shall be recorded again. Further 
recordings may also be made when any settings are changed as part of the tests. 

Unless specifically stated otherwise, a test or sequence of tests is passed only if the following 
conditions are also met: 

– energy measurement is within the error limits specified for that test; 
– the meter’s timekeeping accuracy is within acceptable limits for the timekeeping mode and 

the nature of the test; 
– there are no changes in any energy-based rate setting; 
– there are no changes in any time-based charge or credit setting; 
– any changes in credit and debt values are exactly accounted for by:  

• energy measured by the meter during the test x the value of the active energy-based 
rate setting  

and: 

• duration of time recorded by the meter x the value of the active time-based charge or 
credit setting 

and: 

• the value of any token credit accepted by the meter during the test; 

NOTE 1 Verification of this value requires the ability to verify the value of valid credit on a token carrier before 
and after it has been presented to the meter. 

– there are no changes to any active modes in the meter; 
– the meter’s display is functioning correctly; 
– any push buttons on the meter operate correctly; 
– token acceptance of a valid token occurs on the first or second presentation. This shall not 

be tested until satisfaction of the criteria listed above has been confirmed; 
– the supply control switch operates correctly. 

Unless specifically stated otherwise, a maximum of 1 energy-based rate setting and a maximum 
of 1 time-based charge or credit setting shall be active for the duration of any test. 

NOTE 2 It is acceptable for 2 or more time-based charge settings (e.g. standing charge and debt collection) to be 
active during a test, provided that their combined value remains constant throughout the test. 

If for some tests, it is required that the rate per kWh for the active rate is to be set to zero, then 
the rate per kWh for non-active rates shall be set to non-zero values. 

Where the meter is operating within its limit range of operation, but outside its extended 
operating range, a valid credit token that is presented to the meter shall either be accepted 
correctly, or be rejected or ignored without modifying its information. 

10 Type test 

See both IEC 62052-11:2020, Clause 10 and its Annex P. 

Where additional or modified test requirements are specified in this document, they may be 
carried out during the relevant sections of the recommended test sequence. The additional tests 
and checks in 9.1 and 9.2 may be carried out as part of the tests in the second group of the test 
schedule. A separate series of tests and specimens is required if IEC 62052-31:2015, 6.10.6 
applies. 
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A detailed testing plan will need to be drawn up for the specific type of payment meter to be 
tested. The testing plan should take into consideration the following guidelines: 

– Several identical specimens of the meter are likely to be required, the actual number being 
dependent upon the interfaces and functionality of the specific payment meter, the testing 
facilities and time constraints available, and the extent of any further specific type-testing 
that may also be applicable under Annex C or Annex D. 

– The scope of the type testing carried out (including or excluding Annex C or Annex D) should 
be made clear at the front of the test report. This should include the nature of any specific 
agreements between manufacturer and purchaser, for example on timekeeping 
requirements.  

NOTE 1 For some tests, it may be appropriate to test two specimens in parallel, with one to check accounting 
consistency and the other to check the operation of the supply control switch (such as for testing of climatic 
requirements). 

NOTE 2 Where a specimen is subjected to any of the tests in 7.8 and its subclauses, then the matching requirements 
of D.5.1 may also be applicable. 
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Annex A 
(informative) 

 
Functional performance 

A.1 Basic functionalities – prepayment mode 

A.1.1 General 

This Annex covers some functionalities, tests, and testing guidelines for payment meters, which 
may for example be considered and applied when agreeing any overall evaluation and system 
testing requirements between manufacturer and purchaser. The basic functionalities are given 
here for the prepayment mode of operation, and are separate to the normative requirements 
given in the main text of this document. For additional features and options and other payment 
modes, the specification of requirements and testing is more diverse and therefore an outline 
of the approaches that may be adopted is given in Clause A.2 and Clause A.3. 

The core functionalities are covered in A.1.2 and their testing includes the sequence of 
operations and checks in A.1.3 that covers the basic functionality of the payment meter. The 
meter’s behaviour will be dependent upon both hardware and software, as well as on influence 
factors. The sequence of tests is therefore repeated for combinations of the main influence 
factors, which are supply voltage and ambient temperature. Further basic functionalities are 
tested under reference conditions, unless otherwise stated, or are design considerations. 

The payment meter should be mounted as for normal service, including in a specified matching 
socket where applicable. Verification should be carried out under reference conditions unless 
otherwise stated. 

Where “maximum meter load” is stated, this should be taken as balanced at Un, Imax, and unity 
power factor. Where “minimum meter load” is stated, this should be taken as balanced at Un, 
0,05 In and unity power factor. 

A.1.2 Prepayment mode – core functionalities 

A.1.2.1 Token acceptance 

The payment meter should handle valid and invalid tokens in accordance with the following 
requirements: 

The acceptance of a valid token should always result in the exact amount of credit on the token 
carrier being transferred to the appropriate register(s) in the payment meter, and the available 
credit value in the meter should be incremented by exactly this amount (see Note 1). 

Acceptance of the token should be indicated on the payment meter and should also always 
result in token cancellation so that this token is then invalid and cannot be accepted again. 
However, reusable token carriers may then be loaded with a new purchase of token credit and 
become valid again. 

Where prevailing conditions prevent the acceptance of a valid token, it should be rejected as 
an invalid token, or ignored and left unchanged. A valid token that has previously been rejected 
or ignored should be capable of being accepted when prevailing conditions subsequently allow. 

Verification of token acceptance should be carried out at both zero current and at Imax and unity 
power factor. Token acceptance should be verified at the limits of the extended operating range 
of supply voltage, and the limits of the specified operating range of temperature. Refer also to 
A.1.3, A.1.4, and A.1.5. 
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This should apply without the invocation of certain additional facilities that may be present in 
the meter, such as emergency credit, reserve credit, or token credit partially allocated for 
repayment of emergency credit debt. 

Token acceptance should also be verified as part of some of the other requirements and tests 
given in Clauses 5, 6, 7 and 8. 

NOTE 1 For some payment meter implementations using magnetic card token carriers, the token carrier acceptor 
applies a mark to the token carrier to indicate that token acceptance has been completed.  

NOTE 2 For some payment meter implementations an audible signal is given to indicate that token acceptance has 
been completed.  

A.1.2.2 Token rejection 

The payment meter should handle valid and invalid tokens in accordance with the following 
requirements: 

Under normal conditions, any invalid token should be rejected or ignored by the payment meter 
and should not result in any change to information in the accounting registers in the meter. 
Rejection or ignoring should not lead to any token cancellation or to any change of information 
on the token carrier, i.e. the token should remain valid for use in its intended application or with 
the correct meter. 

The payment meter should always reject or ignore an invalid token under any prevailing 
conditions; there should be no prevailing conditions within the limit range of operation under 
which an invalid token can be accepted. 

Where prevailing conditions prevent the acceptance or rejection of a token, it should be ignored 
and both the token and the meter’s accounting register(s) should be left unchanged.  

Verification of token rejection or ignoring should be carried out at both zero current and at Imax 
and unity power factor. Token rejection or ignoring should be verified at the limits of the 
extended operating range of supply voltage, and the limits of the specified operating range of 
temperature. Refer also to 6.2, 7.2.1, A.1.3. 

A.1.2.3 Meter accounting process 

The meter accounting process is handled in the payment meter itself. In general, in the 
prepayment mode, the metered kWh consumption leads to a proportionate decrementing of the 
available credit value. Time-based charges such as standing charges also decrement the 
available credit value where applicable. All such decrementing can reduce the available credit 
through zero to negative values unless further token credit is bought and loaded. When the 
available credit falls to zero, the supply control switch is opened automatically. Switching on of 
the supply control switch is only enabled when token credit is again loaded and the available 
credit becomes positive. Testing these other functions validates the meter accounting process. 

The supply control switch interrupt/restore conditions may be different where there is additional 
functionality such as emergency credit, or token credit partially allocated for repayment of 
emergency credit debt; they will also be different for alternative payment modes (refer to Clause 
A.2). 

A.1.2.4 Collection of consumption-based charges 

Where application-specific non-interruption periods or emergency credit facilities are 
incorporated in a payment meter, they should be disabled before carrying out the following test. 
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The consumption-based charge function should be tested for a sufficient amount of energy 
consumption to ensure correct deductions from the available credit. Where the payment meter 
operates in monetary units, an appropriate price per kWh should be set. Where the payment 
meter includes time-based charging functions, they should be disabled for this test. Sufficient 
available credit should be provided and noted, and then maximum load should be applied to the 
payment meter for the necessary period of time. The advance of the cumulative kWh register 
should correspond to the deduction of available credit that has then taken place. 

Where the payment meter operates in monetary units, the test should be repeated with a 
representative range of settings of price per kWh, including the maximum setting. Where the 
payment meter includes multi-rate kWh registers, these tests should be repeated for each rate 
of the kWh registers. 

A.1.2.5 Collection of standing charges 

Where the payment meter incorporates a standing charge collection facility the following should 
apply. 

The available credit value should be decremented at the correct rate set for the time-based 
charges. The implementations of such charge deductions from available credit will vary between 
different payment meter types (e.g. deductions being made per hour or per day); appropriate 
choices of testing periods should be made. 

Where the payment meter includes any other time-based charging functions, then they should 
be disabled for this test, and the meter load should be zero. An appropriate standing charge 
should then be set to permit verification of accurate deduction from available credit over a 
suitable test period. The choice of settings will be dependent upon the specific implementation 
of the standing charge facility in the payment meter. 

The above test should then be repeated at maximum meter load and, where the payment meter 
operates in monetary units, an appropriate price per kWh should be set. The total deduction 
from available credit over the test period should then be correct in respect of both standing 
charge and kWh register advance. Where the payment meter includes multi-rate kWh registers 
these tests should be repeated for each rate of the kWh registers. 

A.1.2.6 Interruption and restoration of the load 

The meter should normally interrupt the load when the available credit has been consumed. 
The meter should be able to decrement the available credit value past zero, into negative 
values, including where for application-specific reasons the load is not interrupted when the 
available credit has been consumed. 

Once the load is interrupted by such meter accounting process action, the supply control switch 
should only be operable to restore the load after a further appropriate manual intervention, e.g. 
by pressing a push button or by manually presenting a further credit token. This should be true 
for any conditions of the meter accounting process and available credit, and for any supply 
voltage or temperature within the limit ranges of operation. 

Refer also to 5.4.3, 6.2, 7.2.1, 7.9, A.1.3, A.1.4, A.1.5. 

A.1.2.7 Effect of power outages 

In the event of a power system outage interrupting the power supply to the payment meter, 
there should be no malfunction in the operation of the meter accounting process. All registers 
should retain their values prior to the power outage. For test purposes, any time-based charging 
functions should be inhibited. Refer to A.1.3 for testing. 

NOTE Refer to 7.2.2 for the influence of short voltage dips and interruptions. 
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A.1.3 Core functional tests within voltage and temperature range limits 

The core functions of the payment meter should also be tested and requirements should be met 
under each of the following conditions: 

– lower and upper limits of the specified operating temperature range; 
– lower and upper limits of the extended operating voltage range. 

The test sequence is therefore carried out four times under these conditions: 

– lower temperature limit + lower voltage limit; 
– lower temperature limit + upper voltage limit; 
– upper temperature limit + lower voltage limit; 
– upper temperature limit + upper voltage limit. 

The following test sequence should be used: 

a) The payment meter should be in the prepayment mode and mounted for normal service, 
including in a specified matching socket where applicable. Where the meter includes 
collection of time-based charging functions, they should be disabled until the appropriate 
part of these tests. Where application-specific non-interruption periods or emergency credit 
facilities are incorporated, they should be disabled throughout these tests. 

b) Where the payment meter operates in monetary units, an appropriate price per kWh should 
be set. The meter should be prepared by applying a load until the available credit is 
exhausted and the supply control switch opens automatically. Readings of the cumulative 
kWh register and available credit value are then recorded. The supply voltage is then 
removed. 

c) The meter is subjected to the desired temperature limit and the temperature is allowed to 
stabilise. The supplied voltage is then applied with zero load current and after one minute, 
the register and value readings are again recorded, and checked for correct retention. An 
invalid token is then presented and checked for correct rejection. 

d) A valid token carrying a suitable amount of credit should then be presented to the meter to 
check token acceptance. The readings are then recorded and checked for the correct 
advance of available credit. The supply control switch should now be closed, or can be 
closed manually, depending on the design. 

e) The supply voltage is now removed for 5 min and then restored with zero load current. The 
readings are then recorded and checked for correct retention. 

f) A load of Imax and unity power factor is then applied so that the available credit reduces and 
eventually the supply control switch opens automatically. The readings are then recorded 
and their changes checked for correct reconciliation. In the case of a multi-rate meter, this 
test may be carried out for a single rate only. 

g) Where the payment meter includes a facility for collection of standing charges, the following 
test should apply. Where any other time-based charging functions are included, they should 
be disabled for this test. An appropriate standing charge should be set to permit verification 
of accurate deduction from available credit over a suitable test period. The choice of settings 
will be dependent upon the specific implementation of the standing charge facility in the 
payment meter.  
A suitable token amount should then be loaded into the meter and the readings recorded. 
The meter should then remain under voltage with zero current for a suitable period of time, 
which should be measured with a reference clock. Upon the completion of this period, the 
readings should be recorded, and their changes checked for correct reconciliation. 

h) Test steps a) to g) should then be repeated for the lower temperature limit, but at the upper 
voltage limit. 

i) Test steps a) to h) should then be repeated at the upper temperature limit. 
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A.1.4 Functional tests within the limit range of operation with voltage 

The requirements for payment meter operation outside the extended operating range of supply 
voltage but within the limit range of operation (i.e. from 0,0 to 0,8 Un) are given in 7.2.1.4.  

The following tests should be carried out under reference conditions, with the supply voltage to 
the payment meter varying between zero and 0,8 Un. The following test sequence should be 
used: 

a) The payment meter should be in the prepayment mode and mounted for normal service, 
including in a specified matching socket where applicable. Where the meter includes 
collection of time-based charging functions, they should be disabled throughout these tests. 
Where application-specific non-interruption periods or emergency credit facilities are 
incorporated they should be disabled throughout these tests. Where the payment meter 
operates in monetary units, the maximum price per kWh should be set. In respect of any 
function covered by the note in 7.2.1.4 being included in the payment meter, this function 
may be inhibited where relevant. 

b) The meter should be arranged to have a negative value of available credit, such as to ensure 
that the supply control switch is open. Readings of the cumulative kWh register and available 
credit value are then recorded. The supply voltage is then removed. 

c) The supply voltage should be increased from zero at a steady and progressive rate of 
approximately 1 % of Un per second with no load current, dwelling at each of the following 
levels for 60 s: 20 % Un, 40 % Un, 60 % Un, 80 % Un. While at 80 % Un it should be verified 
that the supply control switch is in the correct position. 

d) After 60 s at 80 % Un the supply voltage should be decreased at a steady and progressive 
rate of approximately 1 % of Un per second with no load current, dwelling at each of the 
following levels for 60 s: 70 % Un, 50 % Un, 30 % Un, 10 % Un, before reaching zero. 

e) After 10 s at zero voltage, a supply voltage of 0,8 Un should be applied to the meter and the 
readings of the cumulative kWh register and available credit value then recorded. Sufficient 
token credit should then be loaded to ensure that the supply control switch is closed. The 
readings of the cumulative kWh register and available credit value are then recorded again, 
and the supply voltage is then removed. 

The test sequence in c), and d) is then repeated, with the supply control switch closed but no 
load current applied. After d) and 10 s at zero voltage, a supply voltage of 0,8 Un should be 
applied to the meter and the readings of the cumulative kWh register and available credit value 
then recorded. 

After these tests, the status of all registers, values, and parameters associated with the meter 
accounting process should be seen to have continued to be valid and free of corruption. Any 
internal timekeeping facility should be seen to have continued to maintain timekeeping. Any 
unexpected or uncontrolled behaviour occurring during these tests should be noted and 
attached to the test report for future reference.  

A.1.5 Functional tests within the limit range of operation with temperature 

The core functions of the payment meter should also be tested and requirements should be met 
under each of the following conditions: 

– lower and upper limits of the limit range of operation with temperature; 
– with the supply voltage at the reference voltage Un in each case.  

The test sequence is therefore carried out two times under these conditions: 

– lower temperature limit + reference voltage; 
– upper temperature limit + reference voltage. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


IEC 62055-31:2022 © IEC 2022 – 35 –  

The test sequence in A.1.3 items a) to f) should be used, first for the lower temperature limit, 
then repeated for the upper temperature limit. The test in A.1.3 g) is not required; however, any 
real-time clock should continue to maintain timekeeping during the test sequences. 

A.1.6 Prepayment mode – token handling and data integrity requirements 

A.1.6.1 Interruption to token acceptance 

Where a token carrier acceptor is fitted to a payment meter, a token carrier will be inserted into 
the token carrier acceptor and normally the data transfer process will be completed before token 
carrier withdrawal takes place. Where the token carrier can be withdrawn from the acceptor 
before the data transfer process is completed, then the meter should be designed such that 
data on the token carrier should not be corrupted or lost and any data transferred to the payment 
meter should not be actioned until the token transaction is subsequently completed. Data 
corruption on the token carrier is permitted if the payment meter is able, from the information 
available, to reconstruct the appropriate data on the next insertion of the token carrier into the 
token carrier acceptor. 

A.1.6.2 Rejection of duplicate tokens 

A.1.6.2.1 General 

Where payment system operation is based on meter-specific tokens for single use, the payment 
meter should ensure that no customer token intended for single use may be actioned more than 
once, including where token acceptance has been interrupted. 

A.1.6.2.2 Test for rejection of duplicated tokens 

Connect the meter as for normal use, with zero load. Generate a customer token, and a 
duplicate of the token. 

Present the first token, and verify that the meter has accepted the token. 

Then present the duplicated token. Verify that the meter rejects this token, and where a virtual 
token is used, that the meter issues an appropriate message. 

A.1.6.3 Rejection of valid tokens when available credit is saturated 

A.1.6.3.1 General 

Where a valid token presented to the payment meter would result in the amount of available 
credit exceeding the maximum amount possible in the meter, then the token should be rejected. 
The token should not be erased or invalidated; presentation of a virtual token should result in 
an appropriate message being returned from the meter. It should be possible for the token to 
be presented and accepted at a later time when conditions then allow. 

A.1.6.3.2 Test for saturation of available credit in the meter 

Connect the payment meter as for normal use, with almost the maximum amount of available 
credit already present, and with zero load. 

Generate a token that, when added to the current available credit, would give a total amount of 
available credit greater than the maximum amount that the meter is declared as being capable 
of handling. 

Present this token to the payment meter. Verify that the meter rejects the token, and where 
appropriate that it has not been physically marked. For virtual tokens, verify that an appropriate 
message is returned from the meter.  
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Apply a load to reduce the available credit sufficiently to allow for acceptance of the token. 
Present the token again and verify that the meter now accepts it correctly. 

A.1.6.4 Energy register roll-over 

The cumulative kWh register should be set near to its maximum reading and sufficient available 
credit should be provided to allow for register roll-over. Where the payment meter operates in 
monetary units, the maximum price per kWh should be set. Where the payment meter includes 
time-based charging functions, they should be disabled for this test. Where emergency credit 
facilities are incorporated in a payment meter, they should not be used during this test. After 
noting the meter readings, the maximum meter load should then be applied sufficient to cause 
rollover of the cumulative kWh register. The rollover shall proceed correctly with the deduction 
from the available credit value corresponding to the advance of the kWh register. 

Where the payment meter includes multi-rate kWh registers, this test should be repeated for 
each of the kWh registers. 

A.1.6.5 Secure storage of credit 

The payment meter should be designed such that the amount of credit stored in the meter 
cannot be changed other than by legitimate means, e.g. with a valid token or message. 

A.1.6.6 Tariff security 

Where the payment meter requires changes to tariff information held within it at any time, it 
should be designed such that the tariff information stored in the meter cannot be changed other 
than by legitimate means, e.g. with a valid token or message. 

A.1.6.7 Reading and setting facilities 

The payment meter may incorporate a service interface for extracting meter reading status and 
diagnostics information, and for making changes to payment mode, settings, security keys, or 
test modes to meet overall system requirements. These actions may be implemented via the 
token interface or via a separate service interface, possibly in conjunction with the push 
button(s) and display or indicators. In such cases, it should be designed such that it should not 
be possible to make any changes or resetting to the meter other than by legitimate means, e.g. 
with a valid token or message.  

A.2 Additional functionalities 

A.2.1 General 

A payment meter may provide for additional features and options, and alternative modes of 
operation. The detailed specification of such additional functionality may be manufacturer-
specific or of a proprietary nature, or be agreed between purchaser and supplier, or be defined 
by user organisations or standards.  

Functional performance and testing guidelines and schedules will then need to be based on the 
relevant specifications, and may need to take account of the specific implementation and 
system requirements. In these circumstances, confirmation of compliance by the manufacturer 
or relevant organisation may be appropriate, or inspection and testing may be carried out jointly 
where so agreed between purchaser and supplier. 

Details of additional functionalities and tests are under consideration and include the following 
aspects. Some aspects of payment system functionality may be dependent upon the associated 
infrastructure and management system. Such cases are not covered in this annex. 
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A.2.2 Requirements for other modes of operation 

Since the main aspects of hardware-dependent functionality and performance are checked in 
the prepayment mode, the software-dependent functionality of any alternative modes of 
operation may be checked under reference conditions. This may apply to any of the following: 

– credit limit mode; 
– fixed payment mode; 
– budget mode and reserved credit; 
– emergency credit; 
– token credit partially allocated for repayment of emergency credit debt; 
– non-interruption periods; 
– load-limiting mode; 
– reverse-running interruption; 
– multiple-block tariffs; 
– collection of agreed debt. 

In general, the testing of functionality for these modes and options are somewhat dependent 
upon the specific details of implementation and specific functional test sequences are likely to 
be needed. A general test sequence for the last point is given in A.2.3. 

A.2.3 Collection of agreed debt  

Where the payment meter incorporates a specific debt collection facility, the following should 
apply: 

Where the payment meter includes any other time-based charging functions, they should 
initially be disabled for this test, and the meter load should be zero. An appropriate debt 
collection rate (and where applicable, an amount of agreed debt) should then be set to permit 
verification of accurate deduction from available credit over a suitable test period. The choice 
of settings will be dependent upon the specific implementation of the debt collection facility in 
the payment meter. Where applicable, the debt collection should cease when the agreed debt 
amount has been deducted from the available credit. 

The above test should then be repeated at maximum meter load and maximum debt collection 
rate and, where the payment meter operates in monetary units, an appropriate price per kWh 
should be set. Where applicable, an appropriate amount of agreed debt should be set such that 
debt collection is to terminate before the end of the test period. The total deduction from 
available credit over the test period should then be correct in respect of both debt collection 
and kWh register advance. Where the payment meter includes multi-rate kWh registers, these 
tests should be repeated for each rate of the kWh registers. 

Where the payment meter also includes collection of standing charges, the test at maximum 
load should be repeated with the standing charge also set at maximum. 

A.2.4 Time-of-use tariff facilities 

A.2.4.1 External tariff control 

Where the meter includes arrangements for setting up the tariff register operation and displays, 
this should only be possible by legitimate means. 

Checks of correct tariff register operation and displays should be made for each permissible 
combination of tariff control input signals (i.e. for each tariff rate). Checks of consumption-based 
charging should be made as in A.1.2.4. 
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A.2.4.2 Internal tariff control 

Where an internal real-time clock is fitted for time-of-use tariff control, it should be possible to 
set the time, but only by legitimate means. It should also be possible to set the tariff time 
programme and tariff register displays, but only by legitimate means. 

Checks of correct tariff register operation and displays should be made for each tariff rate, 
including checks of consumption-based charging as in A.1.2.4. 

The correct operation of the tariff time programme and tariff register displays should be checked 
by setting appropriate test programmes that exercise each rate, weekday type, holiday type, 
and monthly or seasonal segment, where included. The checks should include correct roll-over 
for the beginning of each new type of tariff day, including at end of year and for 29th February 
where appropriate, as well as any summertime begins/ends dates. The manufacturer should 
state any restrictions that may apply when setting times or dates to make these checks, The 
date range over which the calendar function is tested should be consistent with the reasonable 
expectation of the life of the meter. The required calendar date/weekday functionality of the 
internal real-time clock should also be included as part of these checks. 

The checks should also include unpowered operation of the meter over any relevant critical 
periods including change of season, change of year, over 29th February where appropriate, and 
over summertime begins/ends dates, with correct date/time and tariff status evident after the 
outage period. Where the meter includes facilities for storing a new tariff/charging programme 
for adoption from a defined future date, then this action should be checked, including with 
unpowered operation over change of year and 29th February and summertime changes during 
the pending period, and with power outages applied at the time the new tariff/charging 
programme is due to be adopted. 

Where auxiliary output switches are fitted for time-of-use tariff purposes, their correct operation 
in response to these test programmes and rate changes should be included in these checks. 

A.3 System compliance requirements 

The payment meter is operated as part of an overall payment system, and the token interface, 
service port, or any remote communications port may be involved in data exchanges for both 
payment and system management purposes. The detailed specification of these data 
exchanges may be manufacturer-specific or of a proprietary nature, or be agreed between 
purchaser and supplier, or be defined by user organisations or standards. 

The overall system requirements and payment meter compliance tests will then need to be 
based on the relevant system specification and system testing procedures. In these 
circumstances, confirmation of system compliance by the manufacturer or a relevant 
organisation may be appropriate. 

The details of these system-dependent requirements and related system compliance tests are 
not covered in this document; they may be specified through reference to other specifications 
or standards. 
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Annex B 
(informative) 

 
Reference model for a payment meter 

B.1 General 

This informative Annex B serves to draw attention to the core functions that are found in a 
payment meter, which should be taken into consideration while performing the type tests in the 
normative part of this document. Particular attention should be given to their proper functioning 
under abnormal influence conditions such as fault currents, voltage variation, temperature 
variation and EMC. 

This annex should be read in conjunction with IEC 62055-21:2005 for more in-depth definitions 
of functions and processes in payment metering systems. From this perspective, the payment 
meter is one of the system entities that embodies certain functions and certain processes, which 
together create the payment meter application process. A function definition is an abstract 
representation of functionality and becomes concrete only once it is deployed in a specific 
instance of a payment meter. It essentially serves to model and define the workings of the 
payment meter. 

A particular function may be implemented with any combination of its subclassified functions or 
with multiple instances of the same subclass. For example: a demand tariff may combine 3 
time-based tariff rates with 2 consumption-based tariff rates with 1 monthly standing charge 
and a tax. Multiple instances of the same function class are also possible. For example: a 
payment meter may hypothetically implement a units-based accounting function together with 
a currency-based accounting function, the one being for consumption charges and the other for 
debt recovery charges. (See also B.3.4). 

A clear distinction has to be made between the concept of a function and that of an object and 
also in understanding their mutual relationship. A function is an abstract definition of a capability 
that may be embodied in an object, where it then manifests as an instance of the function. An 
object is an entity (physical component, device or object-orientated model) that embodies one 
or more functions, giving it the capability to do things according to those functions. 

It may also require several components in order to realise a specific function in a payment 
meter. For example: the load-side terminals, plus the supply control switch, plus the electronic 
driver circuitry, plus the firmware in the microprocessor, plus the memory storage space, all of 
which in combination embody the delivery function. 
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B.2 Generalised payment meter instance 

 

Figure B.1 – Generalised block diagram of a payment meter instance 

In this instance, the single-part payment meter is arranged as a plug-in unit for use in a matching 
socket. The electrical connections between the two parts are made by means of suitable plugs 
and matching sockets. Once the two parts are properly installed and mechanically locked 
together, a suitable seal is installed to prevent unauthorised access to the supply terminals and 
load terminals in the socket. 

During installation, the supply network is connected onto the supply terminals and the 
consumer’s load circuit is connected to the load terminals in the socket. It can be seen that the 
load current passes through the measurement element and also through the supply control 
switch contacts in the active part of the payment meter, such that the electrical energy being 
consumed in the consumer load circuit can be measured and that the supply can be interrupted 
when the available credit runs out. 

The power supplies for the internal workings of the payment meter are derived from the mains 
supply in this instance and are protected against the influence of electro-magnetic disturbances 
by means of suitable suppression circuits. 
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Measurements from the measurement element are passed on to the storage and control 
functions, typically realised by means of a microprocessor with supporting memory devices. 
The measurements are cumulatively stored and are also passed on to the meter accounting 
process for decrementing the available credit. 

When the available credit reaches zero, the meter accounting process automatically causes the 
supply control switch actuator to operate such as to interrupt the supply to the consumer load 
circuit. The consumer then has to purchase more credit in order to replenish the available credit 
before he is able to consume more energy. 

Credit is purchased by the consumer at a vending point, which is loaded onto a suitable token 
carrier for him to enter into the payment meter by means of the token carrier interface. Examples 
of typical token carriers are magnetic cards, barcodes, numeric strings printed on paper slips 
and solid-state memory devices such as smart cards and memory key devices. 
Correspondingly, typical token carrier interfaces are magnetic card readers, barcode readers, 
keypads, memory key readers and smart card readers. 

The credit may also be transported to the meter via virtual token carriers over a communications 
link. 

Certain re-usable token carriers also have the capability to be loaded with information by the 
payment meter and to transfer the information to the vending point on the next occasion that 
the consumer goes to purchase more credit. This information typically comprises consumption 
quantities, various accumulated charges performed by the meter accounting process and the 
technical status of the payment meter. This allows the management system to perform an 
accounting audit on, for example, credits purchased versus actual consumption and auxiliary 
charges transacted at the payment meter. All information loaded onto a token carrier is usually 
encrypted to prevent tampering and fraudulent activities. 

Once the available credit is replenished, the meter accounting process will either automatically 
cause the supply control switch actuator to operate or to optionally enable it to be manually 
operated by the consumer in order to restore power to the consumer load circuit. Manual 
operation is usually performed by operating a mechanical lever that is accessible on the user 
interface of the payment meter. 

The meter accounting process reduces the available credit according to tariff charges for actual 
consumption and optionally according to auxiliary charges, such as standing charges, debt 
recovery and taxes. Conversely, the meter accounting process increments the available credit 
in accordance with purchased credit or in accordance with other credit sources, such as 
emergency credit, that may be conditionally released by the meter accounting process.  

A real-time clock with an operational reserve (backup battery) typically provides date and time 
information to the meter accounting process for the scheduling of time-based charges and 
release of time-based credit. 

The user interface facilitates operating the meter by various users that interact with the meter 
from time to time. Examples of typical users are: the meter manufacturer, the installation 
technician, the maintenance technician, the meter inspector, the meter reader and the 
consumer. Besides the already described token carrier interface and the optional manually 
operable supply control switch actuator, various push buttons and a display are also typically 
provided on the front panel of the payment meter in order to input information to the various 
processes in the payment meter and to view the results from some of these processes. 
Examples of typical display values are: available credit, cumulative total consumption, date and 
time, tariff rates and register values. 

An optional diagnostics/service interface may be provided by the payment meter, which may be 
located on the front or the back of the meter. An example of such an interface is an infra-red 
port on the front panel or an electrical connector for direct local connection to a diagnostic tool 
like a hand-held-unit. 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


 – 42 – IEC 62055-31:2022 © IEC 2022 

A test output is usually provided on the front panel of the payment meter and takes the form of 
a lamp, which gives out visible light pulses in proportion to the energy being measured by the 
metering function. This enables external reference equipment to verify the metrological 
accuracy of the payment meter. 

Many configuration variations of the generalised instance of a payment meter are possible. One 
example is a single part payment meter, where the terminals are integrated into the same case 
as the active part. Another example is a two-part payment meter where the user interface is 
separated from the active part and remotely located from each other. 

B.3 Functions in a single-part payment meter 

B.3.1 General 

With reference to IEC 62055-21:2005, Figure 6, the supply interface connects to the supply 
network and the load interface to the consumer’s load circuit while the user interacts with the 
payment meter by means of the user interface. 

Subclauses B.3.2 to B.3.11 should be read in conjunction with IEC 62055-21:2005, 13.8 in order 
to gain a more detailed understanding of the functions and processes found in payment systems 
in general and in payment meters in particular. 

B.3.2 Meter application process 

The meter application process coherently joins together the functions deployed in the payment 
meter and controls the behaviour of the payment meter in response to the various inputs and 
outputs that are presented at its interfaces. 

See also IEC 62055-21:2005, 13.8.2 for a more detailed definition of the various processes that 
constitute the meter application process. 

B.3.3 Token_Carrier_to_Meter_Interface function  

The Token_Carrier_to_Meter_Interface function deals with all activities related to the reading 
of information from and also the writing of information to the Token_Carrier. 

It defines an application layer and physical layer in terms of the OSI reference model with 
possible intermediate layers, while the token carrier is defined as the carrier medium in the 
physical layer. 

See IEC 62055-21:2005, 13.7.2 for more details on the definition and sub-classification of the 
Token_Carrier_to_Meter_Interface functions. 

B.3.4 Accounting function 

The accounting function maintains a current balance of all credit and charge transactions 
performed in the payment meter. These activities together constitute the meter accounting 
process. 

See IEC 62055-21:2005, 13.8.3 for more details on the definition and sub-classification of the 
accounting functions. 

B.3.5 Metering function 

The metering function primarily deals with the measurement of the quantity of delivered 
electrical energy to the consumer. These measurements are made available for use by other 
functions in the payment meter. 
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See IEC 62055-21:2005, 13.8.4 for more details on the definition and sub-classification of the 
metering functions. 

B.3.6 Delivery function  

The delivery function primarily deals with the functions related to the delivery of electrical 
energy to the consumer’s load circuit. It also monitors the status of the attributes of other 
functions, in response to which it interrupts or restores the supply of power. 

See IEC 62055-21:2005, 13.8.5 for more details on the definition and sub-classification of the 
delivery functions. 

B.3.7 Time functions 

The time function maintains date and time information and time reference information for use 
by other functions. It also maintains status of any backup supply used for timekeeping during 
power outage of the supply network. 

See IEC 62055-21:2005, 13.8.6 for more details on the definition and sub-classification of the 
time functions. 

B.3.8 Test functions 

The generic test function is a support function to all other functions embodied in the payment 
meter and specific instances of tests thus vary according to the particular implementations. See 
also IEC 62055-21:2005 Clause 6, 11.14, A.8.5.2, A.9.2.6, A.9.3.6, A.9.4.6 for more discussion 
on the test function and instances thereof. 

Tests on a payment meter are typically initiated manually by the action of a user (consumer, 
service technician, installer and inspector). For example: the press of a button; entering a code; 
or inserting a special action token; 

Examples of test functions are: testing for the correct functioning of indicators and display 
devices; of the supply control switch; of the token reading interface; of the integrity of the 
memory recording registers; of the meter accounting function; of the data transport functions; 
of the security functions; of the recording functions; of the metering function (optical test output 
for calibration) and of the system interfaces. 

B.3.9 Display functions 

The generic display function is a support function to all other functions embodied in the payment 
meter and specific instances of display activities thus vary according to the particular 
implementations. See also IEC 62055-21:2005, Clause 6, 11.15, A.8.5.2, A.8.6, A.9.2.3, 
A.9.3.3, A.9.4.3 for more discussion on the display function and instances thereof. 

Examples of display devices are: alpha/numeric/graphic LCD; LED indicator; neon indicator; 
visible position of mechanical actuator lever; label on meter panel and terminal cover; barcode 
under meter serial number; printed numeric codes on paper token carriers. 

Events to initiate or terminate the display process may be manually generated by a user, such 
as: the press of a button; entering a code; inserting a special action token. Events may also be 
automatically generated, such as a process state generating an indication of an alarm condition. 
Examples of process indicators are: the acceptance of a token; the rejection of a token; when 
a token is old (or expired); when a token has already been used; after a successful completion 
of a key change operation; 
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Examples of typical displayed information are: available credit; low level warning; accumulated 
consumption; accumulated charges; tariff rate; measured power; consumption rate; status of 
incoming supply; state of the supply control switch; tamper status; meter serial number; terminal 
cover markings; printed numeric token carrier; alarm indication. 

B.3.10 Recording functions 

The generic recording function is a support function to all other functions embodied in the 
payment meter and specific instances of recording activities thus vary according to the 
particular implementations. See also IEC 62055-21:2005, Clause 6, 11.16, A.8.5 (Set and Clear 
tokens), A.9.2.5, A.9.3.5, A.9.4.5, for more discussion on the recording function and instances 
thereof. 

In general, the recording functions deal with recording of data into memory registers in the 
payment meter and are initiated by the entering of tokens and the occurrence of events within 
the meter application process (such as metering pulses due to consumption). It would also deal 
with the recording of data onto the token carrier where this is implemented and as such it would 
be a support function to the Token_Carrier_to_Meter_Interface function. 

Examples of recording devices are: mechanical rotary registers; electronic memory in the 
payment meter or on the token carrier; printing on labels on the payment meter user interface. 

Examples of recording registers are: cumulative token credit register; cumulative social credit 
register; cumulative credit advance register; cumulative emergency credit register; cumulative 
lifeline credit register; cumulative total consumption register; tariff rate registers, auxiliary 
charge rate registers; token identifier register; date and time register; supply control switch 
activation count register. 

Examples of recorded parameters are: daylight savings; events calendar; power limit; under 
voltage limit; over voltage limit; phase unbalance limit; low credit warning level; accounting 
mode; emergency credit level; credit advance level; credit cycle; billing cycle; activation date; 
expiry date; schedules of tariff rates; schedules of auxiliary charge rates; token identifier; 
cryptographic key; meter serial number; software version; date of manufacture; manufacturer 
identifier. 

Examples of recorded events are: credit expired; power limit exceeded; supply control switch 
opened/closed; over/under voltage detected; phase unbalance detected; tamper detected; 
internal reset occurred; memory failure detected; token entered. 

B.3.11 Security functions 

The generic security function is a support function to all other functions embodied in the 
payment meter and specific instances of security activities thus vary according to the particular 
implementations. See also IEC 62055-21:2005, Clause 6, 11.18, 13.7.2, A.8.4, A.8.7, A.9.2.4, 
A.9.3.4, A.9.4.4, for more discussion on the security function and instances thereof. 

In general, the security functions deal with prevention and detection of physical access to 
sealed parts of the payment meter, assuring the integrity of recorded data elements and 
prevention of fraud in the form of tampering with data elements. The latter functions are present 
mainly in the application layer protocol of the Token_Carrier_to_Meter_Interface function. 

Examples of physical protection and access control devices are: metal seals crimped around 
steel sealing wires; one-way screws; breakout plastic sealing caps for screw heads; tamper 
detection switch under cover plate of meter and terminal block; conformal coating of electronic 
components; shielding against magnetic fields; preventing entry of foreign objects; fail-safe 
techniques in the design of components (like the supply control switch). 

Examples of data and function integrity methods are: use of CRC and parity checks with blocks 
of data elements; traceability of metrological certification. 
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Examples of data tampering prevention are: encryption/decryption techniques; message 
sequencing; unique token identifiers; use of MAC with data element blocks; use of public/private 
key signatures on data blocks and messages; token validation; token cancellation; token 
authentication; token erasure; key expiry; tariff expiry. 

NOTE MAC is an acronym for Message Authentication Code, which is the result of a mathematical computation, 
performed on a set of data and may later be used to test the integrity of the set of data. 
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Annex C 
(normative) 

 
Requirements for payment meters with supply control switches 

Requirements for testing of payment meters with supply control switches are given in 7.9. This 
annex is retained to provide compatibility for procurement specifications referring to 
IEC 62055-31, Annex C. 
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Annex D 
(normative) 

 
Requirements of timekeeping 

D.1 General 

D.1.1 General 

Where a payment meter is of a type that provides for energy-based tariffs controlled from an 
internal real-time clock, then the timekeeping requirements of this Annex shall apply, at least 
as design requirements. The type-testing requirements in this Annex shall not be mandatory 
where testing the timekeeping of any internal real-time clock is not required for the legal 
metrology approval testing of payment meters.  

NOTE 1 The calendar functions of any internal real-time clock are covered in A.2.4.2.  

Where a payment meter is of a type that includes maximum demand tariffs and/or demand 
recording controlled from an internal real-time clock that is not subject to frequent 
synchronisation or setting via a virtual token carrier system or other external system, then the 
timekeeping provisions in IEC 62054-21:2004, 7.4 and 7.5 shall apply when agreed between 
manufacturer and purchaser.  

NOTE 2 Some tariff or security applications that are not related to real time may employ an elapsed-time clock, but 
such applications are not covered in this document. 

D.1.2 Real-time clock support facilities 

Where a real-time clock is fitted and a battery or other support device is used to provide an 
operation reserve while no supply is available, then the following requirements shall be met. 
During an interruption of the supply voltage not exceeding the operation reserve, the payment 
meter shall keep the time within the prescribed accuracy. 

An operation reserve shall be provided where the clock is used for internal tariff control or 
control of time-dependent credit.  

In cases where a real-time clock is fitted but an operation reserve is either not fitted, or is not 
available when the supply voltage is restored, the manufacturer shall state what default status 
and indications are then adopted. 

D.1.3 Operation reserve 

For primary batteries and alternative support systems (e.g. a rechargeable battery or a super-
capacitor), the timekeeping accuracy shall be better than a change in error of 1,5 s after running 
on the operation reserve for 36 h at reference temperature. 

Unless otherwise stated, operational reserve use is defined as no supply voltage being applied 
at the payment meter terminals. For polyphase payment meters, the operation reserve shall not 
run while at least one of the phase-to-neutral voltages is present within the extended operating 
range. 

NOTE If the supply voltage is below 0,8 Un for a time period longer than the operation reserve, then the time may 
need to be readjusted.  

Where the operation reserve is provided by a supercapacitor or a rechargeable battery, the 
maximum reserve restoration time shall not exceed 100 h. 
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D.1.4 Primary batteries 

Where a primary battery is fitted, it shall be capable of providing reserve power for the minimum 
operational life of the meter, on the basis of an initial 2 years of continuous reserve use. 
Thereafter, the battery shall be capable of providing reserve power for 1 week per year for a 
minimum of 8 further years. 

D.1.5 Back up battery replacement 

Where the payment meter is designed to enable replacement of the back-up battery in use, it 
shall be designed in such a way that it does not lose the time during the replacement of the 
backup battery, even if a power outage occurs during this process. The time necessary for the 
replacement (with back-up battery disconnected) shall be less than 5 min. 

D.1.6 Real-time clock setting and synchronisation facilities 

It shall be possible to set the date and time (day, month, year, hours and minutes) with an 
accuracy of 5 s. The setting of the time shall reset the seconds to zero. If setting of the seconds 
is also available, then the setting of the time shall not reset the seconds to zero, but to the 
intended value. 

If a daylight saving time function is available, the payment meter shall be capable of displaying 
the official time according to the regulations. 

D.2 Synchronous clocks 

Where fitted, a synchronous clock shall be capable of maintaining an accuracy of better than 
0,15 s/24 h at reference conditions assuming that the supply frequency keeps its nominal value 
on average and without any power outages.  

The synchronous clock shall operate normally for all values of frequency between 0,98 and 
1,02 times the rated supply frequency, and for all values of voltage within the extended 
operating range. 

Where an operation reserve based on a crystal-controlled clock is also fitted to handle 
timekeeping during power outage periods, the accuracy shall be better than 0,5 s/24 h, and the 
variation of timekeeping accuracy with temperature shall then be less than 0,15 s/°C/24 h. 
Testing to verify this requirement may be based on the method in D.4.4.3, or by measuring the 
change in time-indication discrepancy at each relevant temperature over suitable time periods. 

D.3 Crystal-controlled clocks 

Where fitted, a crystal-controlled time clock shall have timekeeping accuracy better than 
0,5 s/24 h at reference temperature. The variation of timekeeping accuracy with temperature 
shall be less than 0,15 s/°C/24 h. 

The crystal-controlled clock shall operate correctly for all values of frequency between 0,98 and 
1,02 times the rated supply frequency.  

On operation reserve, at reference temperature, the accuracy shall be better than 0,5 s/24 h, 
and the variation of timekeeping accuracy with temperature shall be less than 0,15 s/°C/24 h. 

NOTE In applications where the payment meter is used as part of a system providing overall time synchronisation, 
the manufacturer and the purchaser may agree on relaxed timekeeping accuracy specifications for the payment meter 
when it is operating in stand-alone mode. In this case, the payment meter maintains the system time and 
synchronisation is performed by the system at the necessary intervals. 
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D.4 Tests of timekeeping accuracy 

D.4.1 General 

Where a payment meter includes provision for alternative timekeeping facilities (i.e. either 
synchronous or crystal-controlled modes may be selected for use) then the payment meter shall 
be tested in each of these modes.  

D.4.2 General test conditions 

Where the payment meter under test includes a clock it shall be placed in its normal operating 
position and in a climatic chamber where required, and supplied from a power source free of 
voltage dips and short interruptions. Unless otherwise indicated, the reference conditions 
specified in IEC 62052-11:2020, Table 10 shall be maintained. 

For accuracy testing, the payment meter shall be able to display the real time including the 
seconds, and shall allow for a means of time synchronisation where the seconds are either 
reset to zero, or to the intended value. The manufacturer should also provide a suitable means 
on the payment meter for rapid testing of the timekeeping accuracy. This could be, for example, 
an electrical or optical output, or, in the case of capacitor-calibrated crystal-controlled clocks, 
an electromagnetic coupling picking up the signal from the crystal. Where such test facilities 
provide for the timekeeping accuracy to be assessed over a shorter period of time, then the 
minimum period of time required for each test is that stated below.  

D.4.3 Test of synchronous clocks in payment meters 

D.4.3.1 Test of synchronous clock on AC supply  

The payment meter under test is supplied in parallel with and synchronised to a synchronous 
reference clock. After a testing period of 6 days, the time indication discrepancy between the 
reference clock and the payment meter under test shall not be more than ±1 s. The minimum 
period of time for this test is 144 h. 

D.4.3.2 Test of synchronous clock on operation reserve 

The payment meter to be tested is supplied with power in parallel with and synchronised with a 
crystal-controlled reference clock. Before the test, the payment meter shall be powered for a 
suitable length of time, so that the operation reserve is fully available. 

The manufacturer should specify the time necessary for keeping the payment meter powered 
up before the test of operation reserve may commence. 

The power supply to the payment meter under test is then switched off for 36 h. When the power 
supply is restored, the time-indication discrepancy between the reference clock and the 
payment meter under test shall not be more than ±1,5 s. The minimum period of time for this 
test is 36 h. 

The restoration of the voltage shall be made with a switching device free from bounce. 

D.4.4 Test of crystal-controlled clocks in payment meters 

D.4.4.1 Test of crystal-controlled clocks on AC supplies 

The payment meter under test is supplied with power and synchronised with a crystal-controlled 
reference clock. After a testing period of 2 days, the time-indication discrepancy between the 
reference clock and the payment meter under test shall not be more than 1 s. The minimum 
period of time for this test is 48 h. 
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D.4.4.2 Test of crystal-controlled clocks on operation reserve 

The payment meter to be tested is supplied with power and synchronised with a 
crystal-controlled reference clock. Before the test, the payment meter shall be powered for a 
suitable length of time, so that the operation reserve is fully available. 

The manufacturer should specify the time necessary for keeping the payment meter powered 
up before the test of operation reserve may commence.  

The power supply to the payment meter under test is switched off for 36 h. When the power 
supply is restored, the time-indication discrepancy between the reference clock and payment 
meter under test shall not be more than ±1,5 s. The minimum time for this test is 36 h. 

The restoration of the voltage shall be made with a switching device free from bounce. 

D.4.4.3 Test of accuracy of crystal-controlled clocks with temperature 

The payment meter is placed in a climatic chamber and its time base is measured at +23 °C. 
The temperature is then set at +45 °C. After thermal equilibrium is obtained, the timekeeping 
accuracy shall be better than ±3,3 s/24 h plus the timekeeping accuracy measured at reference 
temperature (maximum ±0,5 s/24 h). 

The accuracy of the time base shall not differ from the 23 °C measurement by more than 
±38 × 10−6. 

The temperature is then set at –10 °C. After thermal equilibrium is obtained the timekeeping 
accuracy shall be better than ±4,95 s/24 h plus the timekeeping accuracy measured at reference 
temperature (max. ±0,5 s/24 h). 

The accuracy of the time base shall not differ from the 23 °C measurement by more than 
±57 × 10−6. 

No minimum period of time is stated for this test. 

D.5 Effects of disturbances on timekeeping 

D.5.1 General 

Where a payment meter includes provision for alternative timekeeping facilities (i.e. either 
synchronous or crystal-controlled modes may be selected for use), then the payment meter 
shall be tested in each of these modes.  

D.5.2 Electromagnetic disturbances 

The payment meter shall be designed in such a way that the electromagnetic disturbances 
specified in 7.6 do not have an adverse permanent effect on the timekeeping of any incorporated 
time function, including where the meter remains in powered operation after the disturbances 
have been removed. 

Any internal timekeeping facility shall continue to operate during each of the EMC tests in 7.6.2 
to 7.6.6, without any temporary loss of function. 

For 7.6.2 Test of immunity to electrostatic discharges, during and after the test the disturbances 
shall not produce any change in time indication discrepancy. 

For 7.6.3 a) Test of immunity to radiated RF electromagnetic fields at 10 V/m, during the test 
the disturbances shall not produce any change in the time displayed, and after the test there 
shall be no change in time indication discrepancy. 
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For 7.6.3 b) Test of immunity to radiated RF electromagnetic fields at 30 V/m, during the test 
the disturbances may result in unavailability of the setting facilities and a temporary change in 
timekeeping accuracy. However, after the test the time shall be preserved.  

For 7.6.4 Test of immunity to electrical fast transients/bursts, during the test the disturbances 
may result in unavailability of the setting facilities and a temporary change in timekeeping 
accuracy. However, after the test the time indication discrepancy shall be preserved. 

For 7.6.5 Test of immunity to conducted disturbances, induced by RF fields, during the test the 
disturbances shall not produce any change in the time displayed, and after the test there shall 
be no change in time indication discrepancy. 

For 7.6.6 Surge immunity test, during the test the disturbances shall not produce any change 
in the time displayed, however the disturbances may result in a blinking display, unavailability 
of the setting facilities, and a temporary change in timekeeping accuracy. After the test the time 
indication discrepancy shall be preserved. 

D.5.3 Voltage dips and short interruptions 

D.5.3.1 General 

The payment meter shall be designed in such a way that voltage dips and short interruptions, 
including those specified in 7.2.2 and in D.5.3.2 to D.5.3.6, do not adversely affect the 
timekeeping of any incorporated time function. Any internal timekeeping facility shall not be 
affected adversely during these tests and shall not exhibit any resulting time-indication 
discrepancies of more than the amounts given below.  

D.5.3.2 Test of the effects of short interruptions and voltage dips 

For these tests, the payment meter is supplied in parallel with and synchronised to a suitable 
type of reference clock before each test. Suitable equipment is inserted in the power supply line 
to the payment meter in order to submit the payment meter under test to programmable short 
interruptions and voltage dips without any switching bounce. 

D.5.3.3 Effect of short interruptions on synchronous clocks  

The payment meter under test is submitted to sequences of 20 successive supply interruptions 
with at least 5 s intervals between each interruption. The period of the interruptions to be 
applied shall be 100 ms in the first sequence and 1 s in the second sequence. After each test 
sequence, the time-indication discrepancy between the payment meter under test and the 
synchronous reference clock shall not be more than 2 s and 10 s respectively. 

D.5.3.4 Effect of voltage dips on synchronous clocks  

The supply voltage to the payment meter under test is reduced to 50 % of Un for a period of 
2 min, then restored directly to Un. After the test, the time-indication discrepancy between the 
payment meter under test and the synchronous reference clock shall not be more than 1 s. 

D.5.3.5 Effect of short interruptions on crystal-controlled clocks  

The payment meter under test is submitted to the same sequences of supply interruptions as 
described in D.5.3.3. After each test, the time-indication discrepancy between the payment 
meter under test and the crystal-controlled reference clock shall not be more than 1 s in each 
case. 
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D.5.3.6 Effect of voltage dips on crystal-controlled clocks  

The payment meter under test is powered as in D.5.3.4. After the test the time-indication 
discrepancy between the payment meter under test and the crystal-controlled reference clock 
shall not be more than 1 s. 

D.5.4 Harmonics in the voltage waveform 

The payment meter is supplied together with, and synchronised to, a suitable reference clock. 
A third harmonic content equivalent to 10 % of Un is added to the supply voltage of the payment 
meter under test, symmetrically to each phase in the case of a polyphase meter. 

The test is carried out for a period of 48 h under reference conditions. At the end of the test, 
the time-indication discrepancy between the payment meter under test and the reference clock 
shall not be more than ±1 s for synchronous clocks and not more than ±1 s for crystal-controlled 
clocks. 
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COMMISSION ÉLECTROTECHNIQUE INTERNATIONALE 

____________ 

 
ÉQUIPEMENTS DE COMPTAGE DE L’ÉLECTRICITÉ –  

SYSTÈMES À PAIEMENT –  
 

Partie 31: Exigences particulières –  
Compteurs statiques à paiement d’énergie active (classes 0,5, 1 et 2) 

 
AVANT-PROPOS 

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée 
de l’ensemble des comités électrotechniques nationaux (Comités nationaux de l’IEC). L’IEC a pour objet de 
favoriser la coopération internationale pour toutes les questions de normalisation dans les domaines de 
l’électricité et de l’électronique. A cet effet, l’IEC – entre autres activités – publie des Normes internationales, 
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des 
Guides (ci-après dénommés "Publication(s) de l’IEC"). Leur élaboration est confiée à des comités d’études, aux 
travaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations 
internationales, gouvernementales et non gouvernementales, en liaison avec l’IEC, participent également aux 
travaux. L’IEC collabore étroitement avec l’Organisation Internationale de Normalisation (ISO), selon des 
conditions fixées par accord entre les deux organisations. 

2) Les décisions ou accords officiels de l’IEC concernant les questions techniques représentent, dans la mesure du 
possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de l’IEC intéressés 
sont représentés dans chaque comité d’études.  

3) Les Publications de l’IEC se présentent sous la forme de recommandations internationales et sont agréées 
comme telles par les Comités nationaux de l’IEC. Tous les efforts raisonnables sont entrepris afin que l’IEC 
s’assure de l’exactitude du contenu technique de ses publications; l’IEC ne peut pas être tenue responsable de 
l’éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final. 

4) Dans le but d’encourager l’uniformité internationale, les Comités nationaux de l’IEC s’engagent, dans toute la 
mesure possible, à appliquer de façon transparente les Publications de l’IEC dans leurs publications nationales 
et régionales. Toutes divergences entre toutes Publications de l’IEC et toutes publications nationales ou 
régionales correspondantes doivent être indiquées en termes clairs dans ces dernières. 

5) L’IEC elle-même ne fournit aucune attestation de conformité. Des organismes de certification indépendants 
fournissent des services d’évaluation de conformité et, dans certains secteurs, accèdent aux marques de 
conformité de l’IEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certification 
indépendants. 

6) Tous les utilisateurs doivent s’assurer qu’ils sont en possession de la dernière édition de cette publication. 

7) Aucune responsabilité ne doit être imputée à l’IEC, à ses administrateurs, employés, auxiliaires ou mandataires, 
y compris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux de l’IEC, 
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quelque 
nature que ce soit, directe ou indirecte, ou pour supporter les coûts (y compris les frais de justice) et les dépenses 
découlant de la publication ou de l’utilisation de cette Publication de l’IEC ou de toute autre Publication de l’IEC, 
ou au crédit qui lui est accordé.  

8) L’attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publications 
référencées est obligatoire pour une application correcte de la présente publication. 

9) L’attention est attirée sur le fait que certains des éléments de la présente Publication de l’IEC peuvent faire l’objet 
de droits de brevet. L’IEC ne saurait être tenue pour responsable de ne pas avoir identifié de tels droits de 
propriété et averti de leur existence. 

L’IEC 62055-31 a été établie par le comité d’études 13 de l’IEC: Comptage et pilotage de 
l’énergie électrique. Il s’agit d’une Norme internationale. 

Cette seconde édition annule et remplace la première édition parue en 2005. Cette édition 
constitue une révision technique.  

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


 – 58 – IEC 62055-31:2022 © IEC 2022 

Cette édition inclut les modifications techniques majeures suivantes par rapport à l’édition 
précédente: 

a) modification du titre; 
b) suppression du contenu de l’Annexe C concernant les exigences relatives à l’interrupteur 

de commande de l’alimentation et ajout de la référence à l’IEC 62052-31:2015 qui contient 
les exigences pertinentes. 

Le texte de cette Norme internationale est issu des documents suivants: 

Projet Rapport de vote 

13/1864/FDIS 13/1866/RVD 

 
Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant 
abouti à son approbation. 

La langue employée pour l’élaboration de cette Norme internationale est l’anglais. 

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2, il a été développé 
selon les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles 
sous www.iec.ch/members_experts/refdocs. Les principaux types de documents développés 
par l’IEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications. 

Une liste de toutes les parties de la série IEC 62055, publiées sous le titre général Equipements 
de comptage de l’électricité – Systèmes à paiement, peut être consultée sur le site web de 
l’IEC. 

Le comité a décidé que le contenu du présent document ne sera pas modifié avant la date de 
stabilité indiquée sur le site web de l’IEC sous webstore.iec.ch dans les données relatives au 
document recherché. A cette date, le document sera:  

• reconduit, 

• supprimé, 

• remplacé par une édition révisée, ou 

• amendé. 
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INTRODUCTION 

Les compteurs à paiement sont utilisés dans des situations où la fourniture d’énergie électrique 
à une charge peut être coupée ou son rétablissement activé par le compteur à paiement en 
fonction d’un tarif de paiement ayant fait l’objet d’un accord entre le client et le fournisseur. Le 
compteur à paiement fait partie d’un système utilisant des supports de jeton pour transmettre 
les informations de paiement sous forme de jetons entre le réseau d’un fournisseur et les 
compteurs à paiement comprenant le processus de comptabilité du compteur.  

Le principal objectif de la présente édition est de s’aligner sur les exigences introduites dans 
l’IEC 62052-31:2015 relative à la sécurité des compteurs. 

Les fonctions d’un compteur à paiement sont la mesure de l’énergie électrique consommée et 
la diminution de la valeur de crédit disponible en fonction de la consommation mesurée, et en 
principe en fonction du temps passé. La valeur de crédit disponible est augmentée à la suite 
des paiements effectués au fournisseur d’électricité, le processus de comptabilité du compteur 
calcule en permanence le solde du crédit disponible du client. Lorsque la valeur de crédit 
disponible a diminué jusqu’à une valeur prédéterminée qui est associée au mode de paiement 
utilisé, un interrupteur est utilisé pour interrompre l’alimentation de la charge du client. 
Toutefois, des caractéristiques supplémentaires peuvent exister dans le compteur à paiement, 
empêchant ou retardant l’ouverture de l’interrupteur, ou limitant toute prochaine consommation 
à un faible niveau de charge. Ces dispositions "sociales" peuvent inclure la fourniture de 
dispositions de crédit d’urgence, la possibilité de fonctionnement dans un mode de paiement 
fixe et l’inhibition des interruptions pendant certaines périodes de temps.  

En réponse au paiement (habituellement en numéraire) et en fonction du type de système 
particulier, le client peut recevoir un jeton à usage unique sur un support de jeton jetable de 
valeur équivalente, ou bien un support de jeton réutilisable peut être crédité de la valeur du 
jeton ou le jeton peut être directement transmis au compteur par l’intermédiaire d’un réseau de 
communication (appelé support de jeton virtuel). Des systèmes de transfert de données 
"unidirectionnel" et "bidirectionnel" peuvent être utilisés et les supports de jeton peuvent être 
des dispositifs physiques tels que des cartes à puce ou d’autres dispositifs électroniques ou 
des cartes magnétiques, des supports de jeton virtuels où les informations de jeton sont 
transférées par un système de communication distant ou des supports de jeton numériques où 
des séries de chiffres sont fournies sur un reçu papier et saisies sur le compteur au moyen d’un 
clavier. 

L’IEC 62051:1999, Article 17, donne certains détails de la terminologie du comptage à 
paiement. 
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ÉQUIPEMENTS DE COMPTAGE DE L’ÉLECTRICITÉ –  
SYSTÈMES À PAIEMENT –  

 
Partie 31: Exigences particulières –  

Compteurs statiques à paiement d’énergie active (classes 0,5, 1 et 2) 
 
 
 

1 Domaine d’application 

La présente partie de l’IEC 62055 s’applique à des compteurs à paiement statiques de 
wattheures nouvellement fabriqués de classe de précision 0,5, 1 et 2 pour raccordement direct, 
pour la mesure de la consommation d’énergie électrique en courant alternatif d’une fréquence 
allant de 45 Hz à 65 Hz, incluant un interrupteur de commande de l’alimentation ayant pour but 
d'interrompre ou de rétablir la fourniture d’électricité à la charge en fonction de la valeur 
courante du crédit disponible maintenu dans le compteur à paiement. Elle ne s’applique pas 
aux compteurs à paiement statiques de wattheures dont la tension entre bornes de 
raccordement dépasse 1 000 V (tension entre phases pour les compteurs de systèmes 
polyphasés). 

Elle s’applique aux compteurs à paiement pour applications intérieures utilisées dans des 
conditions climatiques normales, là où le compteur à paiement est monté comme en service 
normal (c’est-à-dire avec un socle correspondant spécifié, le cas échéant). 

Les compteurs à paiement constituent des mises en œuvre de tous les éléments fonctionnels 
principaux incorporés dans une enceinte unique, avec un socle correspondant spécifié. Il existe 
également des installations de comptage à paiement à dispositifs multiples, dans lesquelles les 
divers éléments fonctionnels principaux, par exemple l’élément de mesure, l’unité d’interface 
utilisateur, l’interface de support de jeton et l’interrupteur de commande de l’alimentation, sont 
mis en œuvre dans plusieurs enceintes, ce qui implique des interfaces supplémentaires.  

Les exigences fonctionnelles qui s’appliquent aux compteurs à paiement sont également 
définies dans le présent document, et comprennent des exigences fonctionnelles informatives 
de base et des essais pour le mode de fonctionnement par prépaiement de l’Annexe A. Des 
marges sont prévues pour le domaine relativement large de caractéristiques, options, aides 
actives et mises en œuvre qui peuvent exister en pratique. La nature et les fonctionnalités 
diverses des compteurs à paiement empêchent une spécification exhaustive de méthodes 
d’essai détaillées pour toutes ces exigences. Dans ce cas toutefois, les exigences sont 
mentionnées de telle manière que des essais puissent ensuite être formulés pour respecter et 
valider la fonctionnalité spécifique du compteur à paiement soumis à essai. 

Le présent document ne traite pas de la fonctionnalité spécifique ou des exigences de 
performance concernant la protection des circuits, l’isolation ou des objectifs similaires qui 
peuvent être spécifiés en référence à d’autres spécifications ou normes. Les exigences de 
sécurité supprimées de l’Edition 1.0 ont été remplacées par des références aux exigences de 
sécurité, qui se trouvent à présent dans l’IEC 62052-31:2015, qui est la norme de sécurité 
produit des compteurs électriques nouvellement fabriqués. Les essais de sécurité en service 
(in-service safety testing – ISST) ne sont pas couverts par l’IEC 62052-31:2015 et cèdent la 
place aux meilleures pratiques du pays, habituellement comme extension des essais en service 
(in-service testing – IST) existants concernant la stabilité métrologique. 

Le présent document ne traite pas des exigences logicielles. Le présent document traite 
uniquement des exigences d’essai de type. Pour les essais d’acceptation, les exigences 
données dans l’IEC 62058-11:2008 et l’IEC 62058-31:2008 peuvent être utilisées.  
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Les aspects de sûreté sont traités dans la série de normes IEC 62059. Les aspects 
supplémentaires relatifs à la fiabilité, la disponibilité, la maintenance et la durée de vie sont 
donnés par l’IEC TC 56. 

Le présent document ne traite pas des essais de conformité ni des essais de conformité du 
système qui peuvent être exigés en relation avec des exigences légales ou autres sur certains 
marchés. 

2 Références normatives 

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu, des 
exigences du présent document. Pour les références datées, seule l’édition citée s’applique. 
Pour les références non datées, la dernière édition du document de référence s’applique (y 
compris les éventuels amendements). 

IEC 60050-300:2001, Vocabulaire Electrotechnique International – Partie 300: Mesures et 
appareils de mesure électriques et électroniques – Partie 311: Termes généraux concernant 
les mesures – Partie 312: Termes généraux concernant les mesures électriques – Partie 313: 
Types d’appareils électriques de mesure – Partie 314: Termes spécifiques selon le type 
d’appareil  
IEC 60050-300:2001/AMD1:2015 
IEC 60050-300:2001/AMD2:2016 
IEC 60050-300:2001/AMD3:2017 
IEC 60050-300:2001/AMD4:2020 

IEC TR 62051:1999, Electricity metering – Glossary of terms (disponible en anglais seulement) 

IEC 62052-11:2020, Equipement de comptage de l’électricité – Exigences générales, essais et 
conditions d’essai – Partie 11: Equipement de comptage 

IEC 62052-31:2015, Equipement de comptage de l’électricité (CA) – Exigences générales, 
essais et conditions d’essai – Partie 31: Exigences et essais sur la sécurité de produit 

IEC 62053-21:2020, Equipement de comptage de l’électricité – Exigences particulières – 
Partie 21: Compteurs statiques d’énergie active en courant alternatif (classes 0,5, 1 et 2) 

IEC 62054-21:2004, Equipement de comptage d’électricité (C.A.)  – Tarification et contrôle de 
charge – Partie 21: Exigences particulières pour les horloges de tarification  
IEC 62054-21:2004/AMD1:2017 

IEC TR 62055-21:2005, Electricity metering – Payment systems – Part 21: Framework for 
standardisation (disponible en anglais seulement) 

IEC 62058-11:2008, Equipement de comptage de l’électricité (c.a.) – Contrôle de réception – 
Partie 11: Méthodes générales de contrôle de réception 

IEC 62058-31:2008, Equipement de comptage de l’électricité (c.a.) – Contrôle de réception – 
Partie 31: Exigences particulières pour compteurs statiques d’énergie active (de classes 0,2 S, 
0,5 S, 1 et 2) 
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3 Termes et définitions 

Pour les besoins du présent document, les termes et définitions donnés dans 
l’IEC 60050‑300:2001, l’IEC 62051:1999, l’IEC 62052-11:2020 et l’IEC 62055-21:2005, ainsi 
que les suivants, s’appliquent. 

NOTE En cas de différence entre les définitions de l’IEC 62055-31 et celles renfermées dans d’autres normes IEC 
de référence, les définitions de l’IEC 62055-31 ont priorité. 

3.1 Généralités sur le comptage à paiement 

3.1.1  
tension de tenue en courant alternatif 
valeur efficace de la tension sinusoïdale à fréquence industrielle que le matériel peut supporter 
pendant des essais faits dans des conditions spécifiées et pendant une durée spécifiée  

[SOURCE: IEC 60050-614:2016, 614-03-22, modifiée] 

3.1.2  
valeur de crédit disponible 
valeur du crédit disponible (en unités monétaires ou d’énergie) utilisable pour consommation 
ultérieure, enregistrée dans le compteur à paiement ou calculée par celui-ci à chaque fois 
qu’elle est exigée, qui comprend le crédit social si celui-ci est mis en œuvre 

3.1.3  
courant de défaut 
courant circulant en un point donné d’un réseau résultant d’un défaut en un autre point de ce 
réseau  

[SOURCE: IEC 60050-603:1986, 603-02-25] 

3.1.4  
interrupteur de commande de charge 
LCS 
Voir IEC 62052-31:2015, 3.7.3. 

3.1.5  
interface de charge 
borne ou bornes par lesquelles le circuit de charge du client est raccordé au compteur à 
paiement ou à un socle correspondant spécifié le cas échéant 

3.1.6  
installation de comptage à paiement à dispositifs multiples 
installation de comptage à paiement où les éléments fonctionnels comprenant l’élément ou les 
éléments de mesure, le ou les registres, la mémoire et la commande, le processus de 
comptabilité du compteur, l’interface utilisateur incluant toute interface de support de jeton 
physique, toute interface de support de jeton virtuel, le ou les interrupteurs de charge, les 
accessoires, l’interface de l’alimentation positive et l’interface de charge ne sont pas disposés 
sous la forme d’un compteur à paiement, mais sont partagés en un ou plusieurs dispositifs 
exigeant un raccordement de montage et une mise en service appropriés 

[SOURCE: IEC 62051:1999, 17.45] 
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3.1.7  
compteur à paiement 
compteur électrique possédant une fonctionnalité supplémentaire qui peut être actionnée et 
commandée pour permettre la fourniture d’énergie en fonction du mode de paiement convenu 

Note 1 à l’article: Il comporte les éléments fonctionnels suivants: élément ou éléments de mesures, registre ou 
registres, mémoire et commande, processus de comptabilité de compteur et toute fonction basée sur le temps, 
interface utilisateur incluant toute interface de support de jeton physique, toute interface de support de jeton virtuel, 
le ou les interrupteurs de charge, les accessoires, l’interface de l’alimentation positive et l’interface de charge. Un 
compteur à paiement prend la forme d’une unité unique ou d’une unité principale utilisant également un socle 
correspondant spécifié unique pour l’interface d’alimentation et l’interface de charge. Dans les deux cas, certaines 
mises en œuvre de compteur à paiement peuvent permettre la fourniture de certaines ou de la totalité des fonctions 
basées sur le temps par une unité externe raccordée au compteur à paiement, telle qu’une minuterie, une 
télécommande centralisée ou un récepteur radio. 

Note 2 à l’article: Se référer à la Figure B.1 pour le synoptique généralisé d’un exemple de compteur à paiement. 

[SOURCE: IEC 62051:1999, 17.47] 

3.1.8  
installation de comptage à paiement 
mise en place d’un matériel de comptage à paiement installé et prêt à l’usage dans les locaux 
du client  

Note 1 à l’article: Elle comporte le montage approprié du matériel et, si une installation de comptage à paiement à 
plusieurs dispositifs existe, le raccordement approprié de chaque unité de matériel. Elle comporte également le 
raccordement du réseau de distribution électrique à l’interface d’alimentation, le raccordement du circuit de charge 
du client à l’interface de charge et la mise en service du matériel dans un état fonctionnel d’installation de comptage 
à paiement. 

3.1.9  
mode de prépaiement 
mode de paiement dans lequel une interruption automatique se produit lorsque la valeur du 
crédit disponible est épuisée 

3.1.10  
crédit social 
valeur de crédit supplémentaire qui n’a pas été payée à l’avance par le client, mais qui doit être 
payée, ou durée au cours de laquelle il n’y a pas d’interruption de l’alimentation bien que le 
crédit soit épuisé 

3.1.11  
socle correspondant spécifié 
<en relation avec un compteur à paiement agencé sous forme d’unité enfichable> comprend 
une embase avec des mâchoires permettant d’accepter l’unité enfichable et de s’y raccorder, 
des bornes de raccordement au réseau de distribution électrique et au circuit de charge du 
client et des éléments de fixation et de scellé sécurisés appropriés 

Note 1 à l’article: Le compteur à paiement est capable de satisfaire aux exigences d’essai de type pertinentes 
lorsqu’il est correctement installé dans n’importe quel socle correspondant spécifié. 

3.1.12  
interrupteur de commande de l’alimentation 
SCS 
Voir IEC 62052-31:2015, 3.7.2. 

3.1.13  
interface d’alimentation 
borne ou bornes par lesquelles le réseau de distribution électrique est raccordé au compteur à 
paiement ou à un socle correspondant spécifié, le cas échéant 
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3.1.14  
crédit basé sur le temps  
fonction de comptabilité de compteur à paiement qui tient compte du calcul et de la transaction 
d’une allocation (sociale) de crédit accordée sur une base temporelle programmée 

Note 1 à l’article: Voir IEC 62055-21:2005, 13.8.3. 

3.1.15  
interface utilisateur 
partie d’un compteur à paiement ou d’une installation de comptage à paiement permettant au 
client de surveiller l’installation et de l’exploiter 

Note 1 à l’article: Elle peut également faciliter la lecture et l’inspection du compteur, ainsi que les activités 
d’entretien du compteur.  

Note 2 à l’article: Si des supports de jeton physiques sont utilisés, elle comprend une interface de support de jeton. 

3.2 Jetons 

3.2.1  
jeton 
<définition relative au matériel> contenu d’information incluant une instruction fournie à un 
support de jeton par un fournisseur ou un système de gestion, capable d’un transfert ultérieur 
et d’une acceptation par un compteur à paiement spécifique ou un compteur d’un groupe de 
compteurs avec une sécurité appropriée 

Note 1 à l’article: Dans un sens plus général, le jeton se réfère à l’instruction et à l’information transférée, tandis 
que le support de jeton se réfère au dispositif physique utilisé pour acheminer l’instruction et l’information ou au 
support de communication dans le cas d’un support de jeton virtuel. 

[SOURCE: IEC 62051:1999, 17.66] 

<définition relative au système> sous-ensemble d’éléments de données, contenant une 
instruction et une information, présentes dans l’APDU (Unité de données de protocole 
d’application, en anglais "Application Protocol Data Unit") de la couche application de l’Interface 
POS-jeton, et qui est également transférée au compteur à paiement au moyen d’un support de 
jeton 

3.2.2  
jeton de crédit 
jeton de valeur 
jeton représentant la valeur d’un crédit en valeur monétaire ou d’énergie, destiné à être 
transféré du point de vente au compteur à paiement 

3.2.3  
jeton dupliqué 
jeton contenant les mêmes informations qu’un jeton qui a déjà été fourni et qui peut donc 
également être un jeton valable 

Note 1 à l’article: Ce jeton n’est pas identique à un jeton de remplacement (se référer également à 3.4.9). 

Note 2 à l’article: Un jeton dupliqué est une réédition du même jeton que celui qui a été précédemment édité et qui 
est identique à celui-ci dans tous ses aspects, tandis qu’un jeton de remplacement est un jeton nouvellement créé à 
la place d’un jeton créé précédemment, qui peut ne pas lui être identique dans tous ses aspects. 

3.2.4  
jeton à usages multiples 
jeton (par exemple jeton d’essai) qui peut être utilisé pour plusieurs sessions réussies dans un 
compteur à paiement ou éventuellement avec chaque compteur d’un groupe de compteurs 

Note 1 à l’article: Ces jetons sont généralement utilisés pour les besoins du relevé ou de l’entretien d’un compteur 
à des occasions répétées. 
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3.2.5  
jeton sans valeur 
jeton qui ne contient aucun résultat d’avantage ou de désavantage financier pour le client, qui 
peut contenir des données de configuration du compteur ou des instructions pour exécuter 
certains essais ou pour afficher certaines valeurs sur l’interface utilisateur ou pour récupérer 
certaines données du jeton et les renvoyer sur un support de jeton 

Note 1 à l’article: Ceci est à opposer à un jeton de valeur. 

3.2.6  
jeton de remplacement 
Voir 3.4.9.  

Note 1 à l’article: Ce jeton n’est pas identique à un jeton dupliqué (voir 3.2.3). 

3.2.7  
jeton à usage unique 
jeton (tel qu’un jeton de crédit) qui ne peut être utilisé que pour une session réussie dans un 
compteur à paiement 

3.2.8  
jeton valable 
<en relation avec un compteur à paiement spécifique (ou un groupe de compteurs à paiement)> 
jeton qui peut être traité avec succès par le ou les compteurs 

3.2.9  
jeton de valeur 
Voir 3.2.2. 

3.3 Supports de jeton 

3.3.1  
support de jeton 
<définition relative au matériel> dispositifs ou supports utilisés pour transporter et présenter 
des informations de jeton à des compteurs à paiement, par exemple du papier imprimé, une 
carte magnétique, une carte/clé de mémoire électronique, une carte à microprocesseur ou des 
réseaux de communication de données 

Note 1 à l’article: Le support de jeton peut également comporter des informations auxiliaires de commande ou de 
surveillance vers ou depuis le compteur à paiement, en fonction du type de système et des exigences. 

<définition relative au système> support utilisé dans la couche physique de l’Interface POS-
jeton, sur laquelle le jeton est modulé ou codé, et servant à acheminer le jeton du point où il a 
été généré jusqu’au compteur à paiement distant où il est reçu 

3.3.2  
support de jeton vierge 
support de jeton physique n’ayant pas été traité au point de vente ou ailleurs et ne contenant 
donc aucune donnée spécifique 

3.3.3  
support de jeton jetable 
support de jeton impossible à réutiliser une fois qu’il a été accepté ou utilisé, par exemple une 
carte magnétique sur papier 
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3.3.4  
support de jeton lisible par une machine 
support de jeton physique ou virtuel comportant des informations de jeton qui peuvent être lues 
et traitées automatiquement sur présentation à un compteur à paiement approprié sans autre 
opération manuelle 

EXEMPLE Jeton utilisant une carte magnétique servant de support de jeton. 

3.3.5  
support de jeton à mémoire 
support de jeton physique contenant un dispositif de mémoire non volatile dans lequel le jeton 
est codé électroniquement et mémorisé lorsqu’il est transporté 

3.3.6  
support de jeton à microprocesseur 
support de jeton physique contenant un dispositif à microprocesseur avec une mémoire non 
volatile dans lequel le jeton est codé électroniquement et est mémorisé lorsqu’il est transporté 

Note 1 à l’article: Outre les informations de jeton, le support de jeton à microprocesseur peut également contenir 
un programme d’application et des données associées. 

3.3.7  
support de jeton numérique 
méthode de transfert de jeton dans laquelle les informations du jeton peuvent être représentées 
d’une manière sécurisée par une série de chiffres numériques (généralement 20 chiffres 
imprimés sur un reçu) visible et lisible par un être humain 

Note 1 à l’article: Ils peuvent être saisis dans un compteur à paiement par l’intermédiaire d’une interface à clavier 
en vue d’une évaluation et d’une action. 

3.3.8  
support de jeton unidirectionnel 
support de jeton physique ou virtuel utilisé pour transférer un crédit et éventuellement un tarif 
et des données de configuration dans une seule direction à partir du point de vente ou du 
système de gestion vers le compteur à paiement 

3.3.9  
support de jeton physique 
support de jeton exigeant d’être transporté par un être humain au moins sur une partie du trajet 
entre le point où le jeton est chargé sur le support de jeton et le point où il est récupéré sur le 
support de jeton par le compteur à paiement 

Note 1 à l’article: Des exemples de supports de jeton physiques sont des nombres imprimés, des cartes 
magnétiques, des codes-barres imprimés, un enregistrement électronique dans des dispositifs à mémoire tels que 
des cartes à puce ou des clés de mémoire et des messages audio dictés par un matériel interactif de réponse vocale. 

3.3.10  
support de jeton rechargeable 
Voir 3.3.11. 

3.3.11  
support de jeton réutilisable 
support de jeton rechargeable 
support de jeton physique qui peut être utilisé dans plusieurs sessions pour le transport de 
jetons 
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3.3.12  
support de jeton bidirectionnel 
support de jeton physique ou virtuel utilisé pour transférer un crédit et/ou un tarif et des données 
de configuration depuis le point de vente ou le système de gestion jusqu’au compteur à 
paiement et des données de réponse du compteur à paiement retournant vers le point de vente 
ou un système de gestion pour traitement ultérieur, où les données de réponse peuvent 
probablement revenir à une transaction ultérieure du fournisseur 

Note 1 à l’article: Les données de réponse peuvent contenir des informations de consommation, des informations 
relatives aux tentatives de falsification, des informations de comptabilité et l’état du jeton avec ou sans horodatage. 

3.3.13  
support de jeton virtuel 
support de jeton n’exigeant pas d’être transporté par un être humain au moins sur une partie 
du trajet entre le point où le jeton est chargé sur le support de jeton et le point où il est récupéré 
sur le support de jeton par le compteur à paiement 

Note 1 à l’article: Des exemples de supports de jeton virtuels sont des modems à courants porteurs en ligne (CPL), 
réseau téléphonique public commuté (RTC), GSM (Global System for Mobile), service GPRS (General Packet Radio 
Service) et radio, réseau local (LAN, Local Area Network), réseau étendu (WAN, Wide Area Network) et raccordement 
local direct. 

3.4 Jetons et supports de jeton 

3.4.1  
interface de support de jeton physique 
pile de protocoles d’interface complète incluant tout mécanisme d’insertion de jetons ou clavier 
pour un support de jeton physique, le protocole de couche physique et le protocole de couche 
application, plus n’importe quelle couche de protocole intermédiaire 

3.4.2  
acceptation de jeton 
reconnaissance de la réussite du traitement de tout jeton ayant été présenté au compteur à 
paiement 

Note 1 à l’article: Celle-ci peut impliquer généralement d’ajouter un crédit de jeton au registre de comptabilité du 
compteur, d’annuler du support de jeton les informations du jeton, de façon à empêcher toute acceptation ultérieure 
par un quelconque compteur et une indication visible à l’utilisateur sur l’interface utilisateur. Celle-ci peut également 
être applicable de façon similaire à n’importe quelle donnée de tarification ou de configuration incluse sur le support 
de jeton. 

3.4.3  
annulation de jeton 
a) processus consistant à effacer ou invalider des informations contenues dans un jeton 

valable lors de son acceptation par un compteur à paiement, pour empêcher sa réutilisation; 

b) processus consistant à effacer ou invalider des informations contenues dans un jeton après 
sa création, mais avant qu’il ne soit présenté à un compteur à paiement 

Note 1 à l’article: Cela se produit généralement lorsque le fournisseur fait une erreur ou si un problème technique 
survient pendant le processus de vente. 

3.4.4  
mécanisme d’insertion de jetons 
partie physique d’une interface de support de jeton physique acceptant et maintenant 
mécaniquement le support de jeton dans la bonne position pour que le processus de transfert 
de jeton s’effectue entre le support de jeton et le compteur à paiement 

Note 1 à l’article: Des exemples sont un mécanisme d’insertion de cartes à puce, un mécanisme d’insertion de 
cartes magnétiques, un mécanisme d’insertion de clés USB. 
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3.4.5  
chargement d’un support de jeton 
chargement d’un jeton et de données de tarification ou de configuration sur un support de jeton 
en un point de vente ou un système de gestion 

3.4.6  
interface de support de jeton 
une interface de support de jeton permet d’insérer des jetons manuellement ou 
automatiquement dans un compteur à paiement 

Note 1 à l’article: Elle peut être constituée par exemple d’un clavier pour jetons numériques ou d’un mécanisme 
d’insertion de jetons physique ou d’une liaison de communication à une machine locale ou distante pour une interface 
de support de jeton virtuel.  

Note 2 à l’article: L’interface de support de jeton peut également être utilisée pour transmettre des informations 
supplémentaires vers ou depuis le compteur à paiement, par exemple pour les besoins de la gestion d’un système 
de paiement. 

3.4.7  
crédit de jeton 
valeur de crédit ou d’énergie à transférer du point de vente au compteur à paiement sous forme 
de jeton sur un support de jeton 

3.4.8  
rejet de jeton 
celui-ci se produit lorsqu’un jeton a été présenté par un compteur à paiement, mais n’a pas été 
accepté ni effacé ou invalidé 

Note 1 à l’article: Dans le cas où un jeton valable n’a pas été accepté, le jeton peut être présenté et accepté 
ultérieurement lorsque les conditions le permettent. 

3.4.9  
jeton de remplacement 
jeton dont la valeur remplace celle d’un jeton précédemment créé 

Note 1 à l’article: Les supports de jeton physiques peuvent exiger la configuration d’un support de jeton vierge pour 
le compteur du client. 

Note 2 à l’article: Un jeton de remplacement est un jeton nouvellement créé à la place d’un jeton créé 
précédemment et peut ne pas être identique à celui-ci dans tous ses aspects, tandis qu’un jeton dupliqué est une 
réédition du même jeton que celui qui a été précédemment édité, et qui lui est identique dans tous ses aspects. 

3.4.10  
interface de support de jeton virtuel 
pile de protocoles d’interface complète incluant le protocole de couche physique et le protocole 
de couche application, plus n’importe quelle couche de protocole intermédiaire 

3.5 Interrupteurs du matériel de comptage 

Se référer à l’IEC 62052-31:2015, 3.7. 

3.6 Chronométrage et contrôle de la tarification 

3.6.1  
chronométrage piloté par résonateur à quartz 
processus de maintien de l’heure d’un compteur à paiement au moyen d’une horloge interne 
pilotée par résonateur à quartz 

3.6.2  
commande externe de la tarification 
commande du régime de tarification d’un compteur à paiement en fonction du temps ou en 
fonction de la consommation (coûts et/ou registres basés sur le temps ou la consommation) par 
un ou plusieurs signaux externes 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 62

05
5-3

1:2
02

2 C
MV

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22


IEC 62055-31:2022 © IEC 2022 – 69 –  

3.6.3  
commande externe de signal horaire 
commande d’une horloge temps réel interne du compteur à paiement par un signal externe 

3.6.4  
synchronisation externe du temps 
synchronisation d’une horloge temps réel interne du compteur à paiement par un signal externe 

3.6.5  
commande interne de la tarification 
commande du régime de tarification d’un compteur à paiement en fonction du temps ou en 
fonction de la consommation (coûts et/ou registres basés sur le temps ou la consommation) par 
des signaux provenant d’une horloge temps réel interne et d’un programme de commutation 

3.6.6  
chronométrage interne 
maintien de l’heure d’un compteur à paiement par sa propre installation d’horloge interne 

3.6.7  
réserve de fonctionnement 
période de temps maximale après coupure de la tension d’alimentation, pendant laquelle le 
compteur à paiement est capable de maintenir une heure correcte avec une précision de 
chronométrage assouplie spécifiée 

3.6.8  
temps de rétablissement de réserve 
durée exigée pour rétablir la réserve de fonctionnement complète à partir du moment où la 
réserve de fonctionnement a été entièrement épuisée 

3.6.9  
chronométrage synchrone 
processus de maintien de l’heure d’un compteur à paiement au moyen d’une horloge interne 
synchronisée sur un signal dérivé de la fréquence du réseau électrique 

Note 1 à l’article: Les compteurs à paiement utilisant un chronométrage synchrone peuvent s’en remettre à un 
chronométrage piloté par résonateur à quartz en l’absence du signal de synchronisation. 

3.6.10  
divergence d’indication de l’heure 
différence entre l’heure affichée par le compteur à paiement et l’heure réelle ou, dans le cas 
d’un chronométrage synchrone, différence entre l’heure affichée par le compteur à paiement et 
l’heure déterminée par la fréquence du réseau électrique 

Note 1 à l’article: L’heure réelle peut être obtenue au moyen d’une horloge de référence. 

3.6.11  
précision du chronométrage 
augmentation ou diminution de la divergence d’indication de l’heure dans un intervalle de temps 
spécifié 

3.6.12  
variation de la précision du chronométrage due à une grandeur d’influence 
différence entre la précision du chronométrage d’un compteur à paiement, lorsqu’une seule 
grandeur d’influence prend successivement deux valeurs spécifiées, l’une d’elles étant la valeur 
de référence 
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4 Valeurs électriques nominales 

Les compteurs à paiement doivent être conformes aux valeurs données pour les domaines de 
tension, les courants et les fréquences normalisés, ainsi que pour les courants maximaux 
donnés pour des compteurs statiques à raccordement direct, tels que définis dans 
l’IEC 62052-11:2020, Article 4. 

5 Exigences relatives à la construction 

5.1 Généralités  

Les exigences données dans l’IEC 62052-11:2020, Article 5, doivent s’appliquer. Si le compteur 
à paiement est à utiliser avec un socle correspondant spécifié, ces exigences doivent alors être 
satisfaites par l’ensemble complet, le compteur à paiement étant monté comme pour une 
utilisation normale.  

5.2 Distance dans l’air et lignes de fuite 

Les exigences données dans l’IEC 62052-31:2015, 6.7.2.1 et 6.7.2.3, doivent s’appliquer pour 
inclure les objets métalliques de même taille et de même forme que le support de jeton lorsqu’ils 
sont insérés dans le mécanisme d’insertion de jetons. 

Pour les besoins de ces exigences, un jeton métallique doit être considéré comme représentant 
un circuit auxiliaire avec une tension de référence inférieure ou égale à 40 V. 

5.3 Protection contre la pénétration de la poussière et de l’eau 

Les exigences données dans l’IEC 62052-31:2015, Article 11, doivent s’appliquer. 

Si un mécanisme d’insertion de jetons est monté sur le compteur, les essais doivent alors être 
effectués sans aucun support de jeton dans le mécanisme d’insertion de jetons. 

Immédiatement après les essais et sans perturber le compteur, le compteur à paiement doit 
fonctionner correctement et un jeton valable doit être accepté à la première présentation ou 
aux suivantes, en allant jusqu’à un maximum de 4 tentatives. 

5.4 Affichage des valeurs mesurées 

5.4.1 Généralités 

Les exigences données dans l’IEC 62052-11:2020, 5.6, doivent s’appliquer aux compteurs de 
paiement ayant un affichage.  

5.4.2 Possibilité minimale de l’affichage 

Pour les compteurs à paiement fonctionnant en mode de prépaiement, les informations 
suivantes doivent pouvoir être affichées: 

– registre d’énergie cumulée en kilowattheures (consommation d’énergie); 
– valeur du crédit disponible. 

De plus, pour les systèmes à support de jeton virtuel, le compteur à paiement doit pouvoir 
afficher les détails de la dernière transaction d’achat (heure, date et valeur). 

La hauteur des caractères de l’affichage pour les valeurs numériques doit être supérieure ou 
égale à 4,5 mm. 
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Si la valeur de crédit disponible est en unités monétaires, les informations supplémentaires 
suivantes doivent pouvoir être affichées: 

– prix du kilowattheure; 
– tous les paramètres de tarification basés sur le temps, par exemple les redevances 

d’abonnement ou le recouvrement de créances. 

Dans le cas d’un compteur à tarifs multiples, les informations supplémentaires suivantes 
doivent également pouvoir être affichées: 

– nombre de kilowattheures cumulés pour chaque tarif; 
– prix du kilowattheure pour chaque tarif. 

Si un compteur à paiement à tarifs multiples est piloté par une horloge temps réel interne, 
l’heure doit également pouvoir être affichée. 

Si l’affichage d’informations considérées comme privées est exigé (par exemple le montant des 
créances ou des transactions), il doit être possible de limiter l’accès à l’affichage au client 
spécifique (en présentant par exemple un jeton ou un mot de passe spécifique au client/au 
compteur). 

5.4.3 Voyants 

Au minimum, ce qui suit doit être indiqué et visible à l’avant du compteur à paiement: 

– indication du tarif de consommation en kilowattheures (chargement instantané); 
– indication de l’acceptation d’un jeton (pour tous les types de jetons transportés 

manuellement). 

De plus, pour les compteurs à paiement à support de jeton virtuel, lorsque l’interrupteur de 
commande de l’alimentation est ouvert, une indication ou un message approprié doit pouvoir 
être présenté [par exemple indiquant d’abord ARRET (OFF), puis AUTORISE (ENABLED), puis 
MARCHE (ON)]. 

Les dispositifs indicateurs électroniques doivent être équipés d’une fonction d’essai d’affichage 
qui allume et éteint tous les segments d’affichage afin de déterminer si la totalité des segments 
d’affichage fonctionne ou non. 

Le dispositif indicateur peut être relié au boîtier du compteur physiquement ou à distance. Dans 
le deuxième cas, les données à afficher doivent être enregistrées dans le compteur électrique. 

NOTE Les exigences nationales ou régionales peuvent contenir des dispositions garantissant l’accès aux données 
pour les clients. 

5.5 Stockage des valeurs mesurées 

Les exigences données dans l’IEC 62052-11:2020, 5.7, doivent s’appliquer, mais les données 
pour un fonctionnement correct doivent rester stockées pendant au moins 10 ans. Il convient 
que les données à conserver fassent l’objet d’un accord entre le fabricant et le laboratoire 
d’essai, et qu’elles puissent être démontrées par conception. 

De plus, se référer à D.1.3 et à D.1.4 pour toute réserve de fonctionnement si une horloge 
temps réel est montée.  

5.6 Dispositif de sortie 

Les exigences données dans l’IEC 62052-11:2020, 5.8, doivent s’appliquer. 
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5.7 Marquage du compteur 

Les exigences données dans l’IEC 62052-11:2020, Article 6, et dans l’IEC 62052-31:2015, 
Article 5, doivent s’appliquer. 

5.8 Interface de support de jeton 

5.8.1 Généralités 

Si une interface de support de jeton physique est montée, elle doit satisfaire aux exigences 
mécaniques suivantes. 

5.8.2 Mécanisme d’insertion de jetons 

Si un mécanisme d’insertion de jetons est monté, la force d’insertion exigée pour insérer un 
support de jeton dans le mécanisme d’insertion de jetons doit être inférieure ou égale à 10 N. 
La force exigée pour retirer un support de jeton du mécanisme d’insertion de jetons doit être 
inférieure ou égale à 10 N. Le compteur doit être conçu de telle sorte que dans les 
circonstances normales et avec un support de jeton convenablement entretenu, le nombre 
minimal d’insertions pendant lesquelles un mécanisme d’insertion de jetons doit fonctionner est 
de 10 000. 

5.8.3 Interface de clavier 

Si une interface de clavier est installée, elle doit être conçue pour fonctionner pendant au moins 
20 000 manœuvres de chaque clé individuelle. La force exigée pour appuyer sur le bouton de 
l’interface de clavier ne doit pas dépasser 10 N. 

6 Conditions climatiques 

6.1 Généralités 

Les compteurs de paiement doivent satisfaire aux exigences relatives aux conditions 
d’environnement normales données dans l’IEC 62052-31:2015, 1.4, si elles sont référencées, 
et augmentées comme suit. Le compteur à paiement doit être monté comme en service normal, 
y compris dans un socle correspondant spécifié, le cas échéant. 

Le cas échéant et sauf spécification contraire, les essais doivent être effectués, le compteur à 
paiement étant en mode de prépaiement et l’interrupteur de commande de l’alimentation étant 
fermé, sauf indication contraire. 

Si un mécanisme d’insertion de jetons est monté, les essais doivent alors être effectués sans 
aucun support de jeton dans le mécanisme d’insertion de jetons pendant ces essais. 

6.2 Domaine de température 

6.2.1 Généralités 

Pour le domaine de température, se référer à l’IEC 62052-11:2020, 8.2 (utilisation intérieure), 
et à l’IEC 62052-31:2015, 1.4.1. 
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6.2.2 Fonctionnement dans le domaine de fonctionnement spécifié  

Il s’agit du domaine des températures ambiantes (c’est-à-dire de –10 °C à 45 °C) faisant partie 
des conditions de fonctionnement assignées du compteur à paiement pour les besoins 
métrologiques et fonctionnels, les limites de variation de l’erreur du compteur avec la 
température ambiante étant spécifiées en ce qui concerne les limites maximales pour le 
coefficient moyen de température. Dans ce domaine de température, le fonctionnement de tous 
les circuits d’alimentation, de l’affichage et de tous les boutons-poussoirs, du processus de 
comptabilité du compteur et de tous les registres et paramètres associés, de l’interrupteur de 
commande de l’alimentation et de l’interrupteur ou des interrupteurs de commande de charge, 
de l’interface à jetons et/ou de toute interface de communication locale ou distante, ainsi que 
de toute disposition à tarifs multiples et de tous les circuits auxiliaires d’entrée et de sortie, doit 
être correct, un jeton valable doit être accepté et un jeton non valable doit être rejeté ou ignoré 
sans détérioration ou annulation. 

Si une horloge temps réel interne est équipée d’une commande interne de tarification ou du 
déblocage de crédit basé sur le temps, il doit être fait référence à l’Annexe D.  

Dans ce domaine de température et lorsqu’aucune tension d’alimentation n’est appliquée au 
compteur à paiement, l’état de tous les registres, les valeurs et les paramètres associés au 
processus de comptabilité du compteur doivent toujours être valables et exempts de corruption 
et il ne doit y avoir aucune modification des caractéristiques métrologiques et fonctionnelles du 
compteur lorsque la tension d’alimentation est rétablie par la suite.  

6.2.3 Fonctionnement dans le domaine de fonctionnement limite  
a) En dehors du domaine de température spécifié, mais dans le domaine de fonctionnement 

limite (c’est-à-dire entre –25 °C et –10 °C et entre +45 °C et +55 °C) et lorsque la tension 
d’alimentation appliquée au compteur à paiement se trouve dans le domaine de 
fonctionnement étendu (voir 7.2.1 et 7.2.1.3), les exigences opérationnelles suivantes 
doivent s’appliquer: 
L’état de tous les registres, valeurs et paramètres associés au processus de comptabilité 
du compteur doit continuer à être valable et exempt de corruption. Si une horloge temps 
réel interne est équipée d’une commande interne de tarification ou du déblocage de crédit 
basé sur le temps, il doit être fait référence à l’Annexe D. Aucune divergence entre le ou 
les registres de kilowattheures cumulés et la valeur de crédit disponible ne doit apparaître 
à la suite de quelconques excursions de la température ambiante en dehors du domaine de 
fonctionnement spécifié.  
Il n’est pas nécessaire qu’un jeton valable soit accepté lorsqu’il est présenté, mais les 
informations présentes sur le support de jeton ne doivent alors pas être modifiées ou 
invalidées. Toutefois, lorsqu’un jeton valable est accepté, la valeur du crédit doit être 
correctement transférée au compteur et les informations relatives au crédit du jeton lui-
même doivent avoir été invalidées. Un jeton non valable ne doit pas être accepté, modifié 
ou détérioré lorsqu’il est présenté au compteur.  
Il n’est pas nécessaire que l’affichage fonctionne, il est aussi admis qu’il fonctionne de 
manière erratique. L’état de l’interrupteur de commande de l’alimentation ne doit pas être 
modifié sans que des conditions appropriées prédominantes dans le processus de 
comptabilité du compteur, et aucun rétablissement admissible par ailleurs dans l’état 
"marche" ne doit se produire sans intervention manuelle supplémentaire.  
Le fonctionnement correct de tous les aspects du compteur à paiement doit reprendre 
lorsque la température ambiante est revenue dans le domaine de fonctionnement spécifié.  
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b) En dehors du domaine de température spécifié, mais dans le domaine de fonctionnement 
limite et lorsqu’aucune tension d’alimentation n’est appliquée au compteur à paiement, l’état 
de tous les registres, les valeurs et les paramètres associés au processus de comptabilité 
du compteur doivent toujours être valables et exempts de corruption, et il ne doit y avoir 
aucune modification des caractéristiques métrologiques et fonctionnelles du compteur 
lorsque la tension d’alimentation est ensuite rétablie. Si une horloge temps réel interne est 
équipée d’une commande interne de tarification ou du déblocage de crédit basé sur le 
temps, il doit être fait référence à l’Annexe D. Le bon fonctionnement de tous les aspects 
du compteur à paiement doit reprendre lorsque la tension d’alimentation est revenue dans 
le domaine de fonctionnement étendu. Toutefois, si le compteur est équipé d’une horloge 
temps réel pour les besoins de la tarification et si cette condition d’interruption de la tension 
d’alimentation persiste pendant une durée supérieure à la réserve de fonctionnement, il est 
alors admis qu’une remise à l’heure peut être nécessaire. 

6.2.4 Stockage et transport en dehors du domaine de fonctionnement limite  

En dehors du domaine de fonctionnement limite, mais dans le domaine de stockage et de 
transport limite (c’est-à-dire de +55 °C à +70 °C) et sans aucune tension d’alimentation 
appliquée au compteur à paiement, les exigences de fonctionnement suivantes doivent 
s’appliquer. 

L’état de tous les registres, valeurs et paramètres associés au processus de comptabilité du 
compteur doit continuer à être valable et exempt de corruption, et aucune détérioration ou 
dégradation résultante des caractéristiques métrologiques et fonctionnelles du compteur ne doit 
se produire. Dans ces conditions, le fonctionnement et la précision de chronométrage de toute 
fonction de chronométrage avec une réserve de fonctionnement incorporée dans le compteur 
à paiement ne sont pas spécifiés. Lorsque la température ambiante du compteur à paiement 
est revenue dans le domaine de fonctionnement spécifié et s’est stabilisée et après que la 
tension d’alimentation a été raccordée, puis que la mise en service (ce qui inclut la 
réinitialisation de toute fonction de chronométrage) est terminée, le compteur doit fonctionner 
normalement. 

6.3 Humidité relative 

Les exigences données dans l’IEC 62052-11:2020, 8.2, doivent s’appliquer (utilisation 
intérieure). 

6.4 Protection contre la pénétration de la poussière et de l’eau 

Les exigences données dans l’IEC 62052-31:2015, Article 11 (compteurs intérieurs), doivent 
s’appliquer.  

6.5 Essais de l’effet des environnements climatiques 

Les exigences données dans l’IEC 62052-11:2020, 8.3, doivent s’appliquer. 

7 Exigences électriques 

7.1 Exigences générales 

Les compteurs à paiement doivent satisfaire aux exigences électriques pertinentes données 
dans l’IEC 62052-11:2020 et l’IEC 62053-21:2020 et aux exigences de sécurité données dans 
l’IEC 62052-31:2015, telles que référencées et complétées dans le présent document. Le 
compteur à paiement doit être monté comme en service normal, y compris dans un socle 
correspondant spécifié, le cas échéant. 
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Dans le cas d’un essai destiné à une installation de comptage à paiement à dispositifs multiples, 
l’ensemble de l’essai doit satisfaire aux exigences du présent document. Les dispositifs qui 
constituent le compteur à dispositifs multiples doivent être raccordés selon la méthode de 
raccordement préconisée par le fabricant. La longueur du branchement entre les dispositifs doit 
être conforme à la longueur minimale spécifiée par le fabricant 

Le cas échéant et sauf spécification contraire, les essais doivent être effectués, le compteur à 
paiement se trouvant en mode de prépaiement. 

L’interrupteur de commande de l’alimentation doit être en position fermée pour chacun de ces 
essais, sauf spécification contraire. 

Si un mécanisme d’insertion de jetons est monté sur le compteur à paiement, les essais doivent 
alors être effectués sans aucun support de jeton dans le mécanisme d’insertion de jetons, sauf 
spécification contraire. 

Si ces exigences permettent une dégradation temporaire des performances ou une perte de 
fonctionnalité pendant les essais pendant une période maximale de 15 s après la fin des essais, 
le compteur à paiement doit ensuite fonctionner correctement conformément aux exigences 
pertinentes sans aucune intervention externe. Aucune modification de l’état de fonctionnement 
réel ou des données enregistrées n’est admise. Se référer à 9.2 pour ce qui concerne les 
contrôles au début et à la fin des essais. Si une horloge temps réel interne est montée pour le 
contrôle interne de la tarification ou du déblocage de crédit basé sur le temps, une référence à 
l’Annexe D est également à faire. 

7.2 Influence de la tension d’alimentation 

7.2.1 Domaine ou domaines de tension 

7.2.1.1 Généralités 

Les compteurs à paiement doivent satisfaire aux exigences suivantes. Voir Tableau 1. 

Tableau 1 – Domaines de tension 

Domaine de fonctionnement spécifié (voir 
7.2.1.2) 

De 0,9 à 1,1 Un 

Domaine de fonctionnement étendu (voir 
7.2.1.3) 

De 0,8 à 1,15 Un 

Domaine de fonctionnement limite (voir 7.2.1.4) De 0,0 à 0,8 Un 

Domaine de tenue (voir 7.2.3) De 0,0 à 1,9 Un 

 

En ce qui concerne la vérification du domaine de tension, se référer également aux Articles 8 
et 9. 

7.2.1.2 Domaine de fonctionnement spécifié 

Il s’agit du domaine de tension d’alimentation faisant partie des conditions de fonctionnement 
assignées du compteur à paiement pour les besoins métrologiques, avec des limites de 
variation spécifiées en pourcentage d’erreur par rapport à la tension d’alimentation. 
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