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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) Tlhe International Electrotechnical Commission (IEC) is a worldwide organization for standardization-Comprjsing
| national electrotechnical committees (IEC National Committees). The object of IEC is to promote internatjonal
-operation on all questions concerning standardization in the electrical and electronic fields, (To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications) Fechnical Redorts,
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IECKNPublication(s)”). Their
eparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealf with
ay participate in this preparatory work. International, governmental and non-governméntal organizations liajsing
ith the IEC also participate in this preparation. IEC collaborates closely with thé/nternational Organization for
tandardization (ISO) in accordance with conditions determined by agreement-between the two organizatiops.

2) The formal decisions or agreements of IEC on technical matters express, as\nearly as possible, an internatjonal
cpnsensus of opinion on the relevant subjects since each technical,dommittee has representation frofn all

imterested IEC National Committees.

3) C Publications have the form of recommendations for internatiohal use and are accepted by IEC Natjonal
ommittees in that sense. While all reasonable efforts are made“to ensure that the technical content off IEC
ublications is accurate, IEC cannot be held responsible faof, the way in which they are used or for| any

isinterpretation by any end user.

4) order to promote international uniformity, IEC Natienal' Committees undertake to apply IEC Publicafions
tlansparently to the maximum extent possible in their natiohal and regional publications. Any divergence betyveen

y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) C itself does not provide any attestation of ¢onformity. Independent certification bodies provide confofmity

sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible foll any
services carried out by independent certification bodies.

6)
7)

Il users should ensure that they have the-latest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual expertqd and
embers of its technical committees~and IEC National Committees for any personal injury, property damage or
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)| and
penses arising out of the\ publication, use of, or reliance upon, this IEC Publication or any other| IEC
ublications.

ttention is drawn to the-Normative references cited in this publication. Use of the referenced publicatiops is
dispensable for the ‘correct application of this publication.

ttention is drawn.to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shalknot be held responsible for identifying any or all such patent rights.

commented version (CMV) of the official standard IEC 62055-31:2022 edition|2.0
s 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 reaspns
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.


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 conients of Annex C relaling to the requiremenis for the supply control
Ewitch, and added reference to IEC 62052-31:2015 which contains the releyant
equirements.

The|text of this International Standard is based on the following documents:

Draft Report on voting

13/1864/FDIS 13/1866/RVD

Fulllinformation on the voting for its approval can be found in the{report on voting indicated in
the pbove table.

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

Thi§g document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accprdance 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
desgribed in greater detail at www.iec.ch/stafdardsdev/publications.

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

The|committee has decided that'the contents of this document will remain unchanged until| the
stahjility date indicated onthe IEC website under webstore.iec.ch in the data related to|the
spetific document. At this date, the document will be
e feconfirmed,

e Wwithdrawn,

o feplaced by-a revised edition, or

e 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.



http://www.iec.ch/members_experts/refdocs
http://www.iec.ch/standardsdev/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22
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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|
the

functions of a payment meter are to measure electrical energy consumed and to decrer]\ent

available credit value in accordance with the metered consumption, and possibl

in

accprdance 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|continuo

calg
has

be
furt
emg
of in

Inr

usly

ulates the balance of available credit held by the customer. When the available credit value
been decremented to a predetermined value that is related to the payment mode in use, a

resent in the payment meter, which prevent or delay the openifig-of the switch, or

swiIh is used to interrupt the supply to the customer’s load. However, additional features nay

imit

er consumption to a low load level. Such “social” features mayyinclude the provision of an
rgency credit facility, the possibility of operation in a fixed-payment mode, and the inhibiting

terruptions for certain periods of time.

turn for the payment (usually in cash) and dependingon the particular type of system,

the

cusfomer may be issued with a single-use token on a disposable token carrier for the equivdlent

valde, or a reusable token carrier may be crediied /with that value, or the token may
transmitted directly to the meter via a communications network (a so-called virtual tg
carrjier). “One-way” and “two-way” data transfer. systems may be used, and the token carj

be
ken
iers

may| be: physical devices such as smart cards, or other electronic devices, or magnetic cards;

virtyal token carriers where the token information is transferred by a remote communicat

Sys
entd

IEC

em; or numeric token carriers wheresequences of digits are issued on a paper receipt
red via a keypad on the meter.

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

ons
and



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.

https://iecnorm.com/api/?name=527a4d6f04abbf40560fd78574648b22
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ELECTRICITY METERING — PAYMENT SYSTEMS -

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

Scope

This
acc
eleg
sup
the

meter

con

sysfems).

It a
con
with

Pay
in a
mul
as
con

pat

Fun
incl
ope
alte
fung
met
suc
of th

Thid
circ

spe e

with
safd

part of IEC 62055 applies to newly manufactured, static watt-hour payment meterg of
iracy classes 0,5, 1 and 2 for direct connection, for the measurement of alternating:current
trical energy consumption of a frequency in the range 45 Hz to 65 Hz that include a—{ead
bly control |3 switch for the purpose of interruption or restoration of the electricity supply to
oad in accordance with the current value of the available credit maintained.in the payment
. It does not apply to static watt-hour payment meters where the noltage across|the
nection terminals exceeds-666 1 000V | 4 (line-to-line voltage for meters for polyphase

pplies to payment meters for indoor application—enly, opetating under normal clinatic
Hitions |8 where the payment meter-shall-be is mounted as(for normal service (i.e. together
a specified matching socket where applicable).

ment meters are implementations where all the mdin functional elements are incorporated
single enclosure, together with any specified maiching socket. There are also-multipart
i-device |6 payment metering installations where‘the various main functional elements, quch
he measuring element, the user interface unit, token carrier interface, and the-lead supply
rol switch are implemented in more than one'enclosure, mvolvmg add|t|onal interfaces.-frhis

ctional requirements that apply tospayment meters are also defined in this document, [and
ide informative basic functiopal requirements and tests for the prepayment mode¢ of
ration in Annex A. Allowances\are made for the relatively wide range of features, optipns,
natives, and implementations that may be found in practice. The diverse nature [and
tionality of payment meters prevent the comprehensive specification of detailed |test
hods for all of these requirements. However, in this case, the requirements are stated in
h a way that tests €an then be formulated to respect and validate the specific functionplity
e payment meter being tested.

document,'does not cover specific functionality or performance requirements for-safety;
it protection, isolation or similar purposes that may be specified through reference to o

not

covere Yy €St practice usually as an ex ension

of existing in-service testing (IST) of metrology stability.

This document does not cover software reqwrements -Software requirements for basic energy

This document covers type-testing requirements only. For acceptance testing, the-concepts
requirements given inHEC-64358 |IEC 62058-11:2008 and IEC 62058-31:2008 may be used-as

hasic auideline.

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.


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: Electricalland

elegtronic measurements and measuring instruments — Part 311: General terms relating to

megsurements — Part 312;: General terms relating to electrical measurements — Part 313: Types

of g@lectrical measuring instruments — Part 314: Specific terms according te the typ¢ of

instfument

IEC|60050-300:2001/AMD1:2015

IEC|60050-300:2001/AMD2:2016

IEC|60050-300:2001/AMD3:2017

IEC|60050-300:2001/AMD4:2020

IECI81000-4-5-1008 Eloctromaagnatic comnatibilityv (EMMC) DAt 4-5- acting anAd

IEC{61000-4-5-1995,—Electromagnetic—ecompatibility—(EMG) Part—4-5-—Testing—and

IECIB81008-1-10068 Peocidual current onerated—circuitthreakers without—intearal —overcudrent

IEC61008-4:1996, Residual—current-operated circuilbieakers —withoul -integral—overcurrent
Wwatt

IEC|TR 62051:1999, Electricity metering — Glossary of terms

IEC|62052-11:20032020, Electricity metering equipmentH(AC) — General requirements, tpsts

and|test conditions — Part 11; Métering equipment

IEC|62052-31:2015, Elegtricity metering equipment (AC) — General requirements, tests and|test

conflitions — Part 317Rroduct safety requirements and tests |1

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|6205421:2004, Electricity metering (a.c.) — Tariff and load control — Part 21: Partidular

reqcllirements for time switches

OO

4 e aiaaang oo e
|EC62654=2120041AMB 12617

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)



Reference to the meter safety standard is added.

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

3.1| General payment metering

3.1
AC withstand voltage
RMS$ value of sinusoidal power frequency voltage that the equipment can withstahd during tests
made under specified conditions and for a specified time

[SOJURCE:-EC-60050:1987,604-03-40 |IEC 60050-614:2016, 614-03-22;/modified]

3.1
avajlable credit value
valye 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 sqcial
credit if implemented

3.1.B
fault current
curnent 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];1

loadl control switch |8
LCS
SEH: IEC 62052-31:2015, 377~3

3.1.p
Ioar:ﬂ interface
terminal(s) where the customer’s load circuit is connected to the payment meter, or {o a
spegified matching socket, where applicable

3.1.p

mull:—paﬂ 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;,-medified]

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


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

The term “multi-device” replaces “multi-part” to align with IEC 62052-11:2020.
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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, 17.47modified]

3.1.8
payment metering installation
set pf 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-mutti-part multi-deVice payment
metgring installation is involved, the connection of each unit of equipment as appropriate. It "also includeg the
conngction of the supply network to the supply interface, the connection of the customer’s lgad. circuit to the|load
interface, and the commissioning of the equipment into an operational state as a payment_metering installation

3.1.p
prepayment mode
payment mode in which automatic interruption occurs when available credit value is exhausted

3.1.110

socjal credit
amqunt of additional credit for which the consumer has’not paid in advance but shall be repaid
or g period of time within which supply will not be intérsupted despite credit exhaustion

3.1./11
spegified 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 connedtion
of the supply network and the consumér,load circuit, and appropriate secure fixing and sedling
arrgngements

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

3.1.112

suplply control switeh 10
SCS
SEH: IEC 6205248172015, 3.7.2

3.1.13
su’;;rly 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.



The term now aligns with IEC 62052-31:2015.
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Note 2 to entry: Where physical token carriers are employed, it includes a token carrier interface.

3.2
3.2.

Tokens

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

the
com

[SO

<sy

that|is present in the APDU of the application layer of the POS to Token Carrier’Interface,

whi

3.2.

val

tokgn that represents an amount of credit in monetary or energy value for transfer from

ven

3.2.

duplicate token
tokgn that contains the same information as a token that has already been issued, and hg
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).

cre'fit token

Note 1 to entry: In a more general sense, the token refers to the instruction and information being transferred, while
. .

riorrafar + +h s I _daas bt i it HZP-X TIRP- 1PN\ Bdinfarmation P 3
T t tH } HSHFa et e R—aRa—tHrormatt —tq

the

Ke—earHer—reTre+s HyStear—aev+t e g— 0 Sea—o—eafry—tr

hunications medium in the case of a virtual token carrier.

o

URCE: IEC 62051:1999, 17.66]

stem-related definition> subset of data elements, containing an instruction and.informa
h is also transferred to the payment meter by means of a token carrier

7
e token

Jing point to the payment meter

3

ion,
and

the

nce

Note|2 to entry: A duplicate token is a reissuelof the same token that was previously issued and is identical tq it in
all agpects; whereas a replacement token is-aynewly generated token in place of a previously generated toker] and
may jpot be identical to it in all aspects.

3.2.|;1

multiple-use token

tokgn (such as a test token) that can be used for more than one successful session in a payment
metpr or possibly withseach in a group of meters

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

3.25

no-yalue token

tokgn th@tydoes not result in a financial advantage or disadvantage to the consumer, which may
conjain’meter configuration data, or instructions to perform certain tests, or to display ceftain
Val Co Ull thU UotTl ;Iltclfabc, Ul tU ICtI;CVU bUItd;II data fIUIII thU IIIUtUI dlld |ctu||| It Jullh a tbken
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

met

er
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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-credittoken 3.2.2

3.3 Token carriers

3.3/
token carrier
<equipment-related definition> devices or media used to transport and present tgken
infofmation to payment meters, such as printed paper, magnetic card, electropic 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
metegr, depending upon system type and requirements.
<system-related definition> medium that is used in the physical layer of the POS to Tdken
Cartier Interface, onto which the token is modulated or encoded, and which serves to carry] the
tokgn from the point where it is generated to the remote payment meter, where it is received

3.3.p
blank token carrier
phygical token carrier that has not been processed at{the vending point or elsewhere and hgnce
contains no specific data

3.3
disposable token carrier
tokgn carrier that is not capable of further use once it has been accepted or used, such &s a
papger-based magnetic card

3.3.4
maghine-readable token carrier
physgical or virtual token carrier carrying token information that is capable of being read |and
prog¢essed automatically -on presentation to an appropriate payment meter, without further
marnual operation

EXAMPLE A tokenemploying a magnetic card as the token carrier.

3.3.p
memory token carrier
physical” teken carrier containing a non-volatile memory device, in which the tokenp is
eledtréonically 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 cqdes;
electronic storage in memory devices such as smart cards or memory keys; and audio messages$_dictateld by
interictive voice response equipment.

SEE: 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

tworway token carrier
physical or virtual token carrier which is usedsfor 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 systen| for
further processing, where response data‘may possibly return on a subsequent venging
tranjsaction

Note|1 to entry: Response data may contain consumption information, tamper information, accountancy informption
and {oken status with or without time and‘date stamps.

3.3.f13

virtpal token carrier
tokgn carrier that does not require a human to transport it between the point where the tokgn is
loaded onto the token\earrier 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 dlirect locdl connection.

3.4| Tokens and token carriers

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

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

3.46
token carrier charging
loading of a token and tariff or configuration data onto a token carrier at a vending point pr a
marjagement system

3.4.6
token carrier interface
tokgn 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 numieric 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
metgr, such as for the purposes of payment system) management.

3.4
token credit
valde of credit or energy to betfansferred from the vending point to the payment meter in| the
fornp of a token on a token carrier

3.48
token rejection
this|loccurs when altoken has been presented to but has not been accepted by a payment mgter,
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 wwhen 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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Timekeeping and tariff control

3.6

s time by means of an internal crystal-controlled clock

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)

crystal-controlled timekeeping
process of maintaining a payment meter
external tariff control

3.6.1
3.6.2


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

internal tariff control

con
(tim
time
3.6.

mai

3.6.
op

5

-based or consumption-based charges and/or registers) by signals from an internal\f
clock and switching programme

6
intgrnal timekeeping

ntenance of a payment meter’s time by its own internal clock facility

7
ration reserve

maxXimum 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 accurac

3.6.
res
peri

3.6.
syn
procq
a si

Note
in th

3.6.

time¢ indication discrepancy

rve restoration time

D
chronous timekeeping

gnal derived from the power systeni-frequency

e absence of the synchronising-signal.

10

pd of time required for restoring the full operatiomreserve from the point where the opergdtion
resgrve has been completely exhausted.

ess of maintaining a payment meter’s time by means of an internal clock synchronised to

1 to entry: Payment meters employing synchronous timekeeping may defer to crystal-controlled timekegping

diffgrence between the)time displayed by the payment meter and the actual time or, in the gase

of s
and

Note

3.6.

timekeeping accuracy

incr

3.6.

the time determined by the network frequency

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

11

ynchronous timekeeping, the difference between the time displayed by the payment meter

ease or decrease in the time indication discrepancy within a specified time interval

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-fer-indoor-meters, Clause 5 shall apply;—where

in. 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.

Thelreauirements of 5 1 of IEC 6205211 chall annlv hut withaut tha note referrina to corrokive
HeHFeqUHEe M eSO o 1+ 0 E- L0904+ 1+ Shiaappryod-WhHnRou—mne-Rotefrere i ihgto-cooptve
atmpspheres:

5.3{—Case

Thejrequirements-given-in5:20 C-620 hall-app ncluding-all-subglayses-Inaddifion:
R e e R a I e R Ei= =t e o o

5.6 TFerminal covers

5.75.2 Clearance and creepage distances

The| requirements given in-5-62¢+1EC62052-11 |[EC 62052-31:2015, 6.7.2.1 and 6.7.2.3 ghall
apply, to include metallic objects of the same size and shape as the token carrier when insefrted
into|the token carrier acceptor.

For|the purpose of thése requirements, a metallic token shall be considered to represent an
aux|liary circuit with_a reference voltage below or equal to 40 V.

5.105.3 Protection against penetration of dust and water
The requirements given in-5-9-efHEC62052-11 |[EC 62052-31:2015, Clause 11 shall apply;fer
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.


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.
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Display of measured values

The disnlayv

o Cropray grat

aaoh Yariff reaicster chall he identifiable andlthe

When disnlavina the valies

Ve Giopay g i varo GO, Cat i tarmt rCgrotCi—Sran o C 18 CtiaciC—anG it
E Fortestingpurposes—a-means-ofreading-theXeneravregistertowithin 0014 k\Wh-resolution-shall- be provlded
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aHHeaS O eaaiige—enRetrgyregistet—+

5.6 shall apply to payment meters havirjg a

11:2020,

Minimum display capability

umulative-kWh energy register (energy consumption);

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

correctly and a valid token shall be accepted on the first or subsequent presentation, up to a
Eorlonaocutaaes the navmentmetershall be desianed such that anv data necessarvforcodrect

Immediately after the tests and without disturbing the meter, the payment meter shall operate
maximum of 4 attempts.

obnekation chall he retained for 3 minimum neriod of 10 veare without an aelaectriealdunnihv bh

Thelprincinal unit for the meassured values shall he the kilowatt-hour (K\A/h)
e HRCH P RO e-MeasStHe o Ya i eS—SarB e e KHOWATL RO UK v
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;5 mm.

The height of the display characters for the numeric values shall be not less than 4

any time-based charge settings, such as for standing charges or debt recovery.

cumulative kWh for each tariff rate;

the price per kWh;
In the case of a multi-rate payment meter, the following additional information shall also be

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

be capable of being displayed:
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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).

5144.55.4.3 Indicators

The|following shall be indicated as a minimum and shall be visible from the front of the payn
metpr:

In
ope
indi

Eleq

disp
wor

The|
cas

NOT
cons|

5.5

The|
sha
bety

Ina

5.12

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

ddition, for virtual token carrier payment meters, when the-lead supply control switc
N, an appropriate indication or message shall be capable of being,shown (for example
cating OFF, then ENABLED, and then ON—see-7.9).

tronic indicating devices shall be provided with a display test function that switches all
lay segments on then off for the purpose of determining{wfiether all display segments

ing.

indicating device can be connected to the metef 8ase physically or remotely. In the [
b the data to be displayed shall be stored in théxelectricity meter.

E  National or regional requirements may contain provisions to guarantee access to the data for customerg
Limers.

Storage of measured values

requirements given in IEC 62052-11:2020, 5.7 shall apply, but the data for correct operg

hent

h is

first

the
are

tter

and

tion

| remain stored for a minimum of 10 years. The data to be retained should be agifeed

been the manufacturer and(iesting lab and may be demonstrated by design.

Hdition, refer to D.1.8 and D.1.4 for any operational reserve where a real-time clock is fifted.

5.6 Output device

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

5.7 ~ Marking of the meter
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The requirements given in IEC 62052-11:2020, Clause 6 and IEC 62052-31:2015, Clause 5
shall apply.

5.445.8 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.

2582 Token carrier acceptor

the token carrier acceptor shall not exceed 10 N. The force required to remove a token cafrier
from the token carrier acceptor shall not exceed 10 N. The meter shall be designéd 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.

Whr}re a token carrier acceptor is fitted, the insertion force required to insert a token cartier|into

5.14-35.8.3 Keypad interface

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

6 |Climatic-requirements conditions

6.1 General

Payment meters shall comply with the requirements for-indeor-meters-in-Clause 6-of HEC 62(52-
44 normal environmental conditions given inKlEC 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 spgecified 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 thedtead supply control switch closed, unless otheryise
statpd.

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

6.2| Temperature range

6.2.11 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



This was previously specified in IEC 62052-11 but it is now in IEC 62052-31:2015.
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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 paerent
meter, the status of all registers, values, and parameters associated with the meter aécounting
prog¢ess shall continue to be valid and free from corruption and there shall be no changes td the
metfological and functional characteristics of the meter when the supply voltage is\subsequgntly
restpred.

6.2.3 Operation within the limit range of operation

a) Putside the specified operating range but within the limit range of operation (i.e. from -2% °C
o0 -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
bperational requirements shall apply:

[he 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
s fitted for internal tariff control or time-based credit release, then reference to Anngx D
hall be made. No discrepancies between the cumulative kWh register(s) and available
credit value shall become evident as a resultiof any such ambient temperature excurs|ons
butside the specified operating range.

A\ valid token need not be accepted whempresented, but the information on the token cafrier
Ehall then not be altered or invalidated. However, when a valid token is accepted, the ciedit
hmount shall be transferred correctly' to the meter and the credit information of the tgken
itself shall have been invalidated.-An invalid token shall not be accepted, altered or damaged
Dy presentation to the meter.

[he display need not operate, or is permitted to operate erratically. The state of the-lead
Eupply control switch shali*not alter without appropriate conditions prevailing in the meter
hccounting process, and any otherwise permissible restoration to the “on” state shalll not
bccur without additional manual intervention.

Correct operation—of all aspects of the payment meter shall resume when the ambient
emperature hasreturned to within the specified operating range.

b) Dutside the-specified operating range, but within the limit range of operation, and when
here is'no supply voltage applied to the payment meter the status of all registers, valtes,
hnd parameters associated with the meter accounting process shall continue to be validjand
ree from corruption and there shall be no changes to the metrological and functipnal
tharacteristics of the meter when the supply voliage 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
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requirements given in I[EC 62052-11:2020, 8.2 shall apply (indoor use).

Protection against penetration of dust and water

requirements given in I[EC 62052-31:2015, Clause 11 (indoor meters) shal{~apply.

Tests of the effect of the climatic environments

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

Electrical requirements

General requirements

ment meters shall comply with the releyant electrical requirements given
62052-11:2020 and |EC 62053-21:2020 cand the safety requirements given
62052-31:2015 where referenced and augmented herein. The payment meter shal
nted as for normal service, including in acspecified matching socket where applicable.

bllation, it shall as a whole meet the'requirements of this document. The connection mef
mmended by the manufacturersshall be used to connect the devices that make up the m
ce meter. The length of connection between the devices shall conform to the minin
th specified by the manufdcturer. 45
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Clauses 6.3, 6.4 and 6.5 are added to align with the requirements of IEC 62052-11:2020.

This new paragraph aligns with requirements for existing multi-device designs.
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The-lead 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
cheeksatbegnmagandendoftestsAhereanintern ea=timre—cloekisfittedfor-iterns i
confrol or time-based credit release then reference to Annex D is also to be made.

7.2 | Influence of supply voltage
7.2/ Voltage range(s)
7.21.1 General

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

Table 1 — Voltage ranges

Specified operating range (See 7.2.1.2) From0,9 to 1,1 U,
Extended operating range (See 7.2.1.3) krom 0,8 to 1,15 U,
Limit range of operation (See 7.2.1.4) From 0,0 to446 0,8 U,
Withstand range (See-~2-14-5 7.2.3) From 0,0 to 1,9 U,

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

7.21.2 Specified operating range

Thig is the range of supply voltage forming part of the payment meter’s rated opergting
conglitions for metrological ‘purposes, with specified limits of variation in percentage error with
supply voltage.

7.21.3 Extended operating range

Thig 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 agcounting process and any associated registers, values, parameters, and timekeeging,
the-fleg€“supply control switch(es), the token carrier interface and/or any local or remote
commuhications interface, Inlnc any multi-rate far‘ili’ry and any mn(ilinry inpnt and autput cirguits
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.

7.21.4 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 U,)) 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_Lhave been invalidated An invalid token shall not be accepted altered or damaged by
pregentation to the meter.

The|display need not operate, or is permitted to operate erratically. The state of the-tead supply
confrol switch shall not alter without appropriate conditions prevailing in the meter/accounting
progess, and any otherwise permissible restoration to the “on” state shall pof)occur without
add|tional manual intervention.

has|returned to within the extended operating range. However, whefe)the meter is fitted with a
real-time clock for tariff purposes and the supply voltage is below 0;8U,, for a time period lo

than the operational reserve, then it is permissible that the time may need to be reset.

Corfect operation of all aspects of the payment meter shall resume when the supply voll'age

ger

NoTE—Where requirements for a meter function that specifically opens the-lead supply conptrol
switich 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 assesging
conpliance with this clause, without changing any, relevant firmware.

@

7.2 Voltage dips andshort interruptions

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

Vollﬁge dips and short interruptions shall not produce any loss or corruption of data in|the
pay Ter s i Frier

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-lead supply control switch off and on.

The test shall be carried out first with the-lead 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 alsoto 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 U,) 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 1,5, and unity power factor (in the case of two-element single-phase two-wire meters
50 % of I,,,,4 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 H eriRa-hR-aRy—o esH

Forthree-phase four-wire polyphase types, the payment meter shall withstand, without'a sgfety
hazard arising, the maximum withstand voltage (1,9 U,,) applied to any two phases,and nedtral

withl a phase angle of 60° between the two phase voltages. The maximum wijthstand volfjage
shall be applied for a period of 4 h together with a current of 50 % of 1., and Unity power falctor

in epch of the two phases under test. A total of three test runs is required+to cover the paifs of
phages, with a cooling period of 1 h between each run. This supply” voltage withsfand
reqlirement does not apply to three-phase three-wire direct-connectedypayment meters.

For|all polyphase types, the payment meter shall continue to operate with any combination of
onelor more phases remaining connected and supplying powef 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
phapes remain connected. Any internal timekeeping facility shall continue to maintain
timgkeeping under these conditions, without having{o.fun on any operational reserve fitteq.
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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

requirements given in IEC 62052-31:2015, 6.7, 6.8 and 6.10 shall apply. Thesupply sw
acts shall be in the closed position for these tests.

meter and its incorporated auxiliary devices including any token carriers that may

betric qualities under normal conditions of use.

itch

be

rted into the token carrier acceptor shall be designed such that-they retain adeqiiate
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Aftelr these tests, and when the payment meter-has been restored to reference conditions,

pay

7.6.

The|
clar

7-8]
The|

ment meter shall operate correctly.

Long Term Over Voltage Withstand
requirements given in IEC 62052-31:2015, 6.10.3.2 shall apply. 16

.6 Electromagnetic compatibility (EMC) 17

U General

requirements given in IEC 62052-11:2020, Clause 9 shall apply subject to the folloy
fications and augmentations:

17.6.2 General test conditions

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

the

ving

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-lead supply control switch
is not expected to operate during these tests. The-lead 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.



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

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.
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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-lead
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-lead supply control switch closed and repeated with
the-tead supply control switch open, and the-ead supply control switch shall not operate during
the tests. Where the payment meter is fitted with a token interface, the tests shall include air
disgharges 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.

Aftj‘r) the application of ESD testing, the payment meter shall revert to normal, function [and
rmance within a period of 1 min, without any external intervention.

7-837.6.4 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
follqwing:

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

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

Aftir) the application oftEMC 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 errdr as
giveninlEC 62053-21:2020 710 and Table 419

The test shall be repeated with thelead 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:


These tests now make reference to IEC 62052-11:2020. The requirements remain the same as in the previous edition.

Now aligns with IEC 62053-21:2020.
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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-lead 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 thelead 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.f76-F——Sturge-immunity-test
The|requirements given in IEC 62052-11:2020, 9.3.9 shall apply together with the follewing:

Thig test shall first be performed with the-lead supply control switch closed.

The|test shall then be repeated with theead supply control switch open.

Aft

per

ir) the application of EMC testing the payment meter shall revert 10 normal function
rmance within a period of 1 min, without any external interventjon

7-8.7.6.8 Test of immunity to damped oscillatory wayes-test

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

:

7.6.9 Radio interference suppression

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

and

Cted
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7-37.7 Power consumption 20
7.71 General

The measurement of power consumption in the voltage and current circuits shall be determined
as given in-~1+eofHEGC62053-21 IEC 62052-11:2020, 4.4.

+347.7.2 Voltage circuits

Thelactive and apparent power consumptions are given in IEC 62052-11:2020/4.4. Short-ferm
increases in consumption due to the reading/writing of a token or the operation of a switch|are
perrritted. Where the meter is fitted with a token carrier acceptor and,th€ token carrier can be
retained in the payment meter, then these power consumption requiréments shall also be |met
withl a normal token carrier retained in the meter in quiescent operation.

7-3:R7.7.3 Current circuits

The| apparent power taken by each current circuit of, aldirect-connected payment metgr at
maximum current, reference frequency, and reference.temperature shall not exceed a valde in
VA gequivalent to 0,08 % of U, in volts multiplied by)100 % of 7., in amperes (e.g. 230 V [and

60 A gives 11,0 VA; 230 V and 100 A gives 18,4 \VA).

Thepe values include consideration of the-lead supply control switch.

7-67.8 Influence of self-heating<on accuracy

The| requirements given in=%t3-oftEC62053-24 IEC 62053-21:2020, 7.10 and Table 4ghall
appyy.

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

The|requiremenis\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 switch

A4
@

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: U,,
— Rated current: 2 A.

Number of operations: The output switches shall be rated at U,, 2 A, unity power factor for
10 000 contiguous make-and-break operations, together with U, 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.



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.
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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 U,,, zero current, and with the-ead supply control switch closed, when the

metallic token carrier is inserted.

8 Metering Accuracy requirements

The| requirements given in-Clause 8 of 1EC62053-21 |EC 62052-11:2020, Clause 7.24 ghall
apply including all subclauses, without a token carrier inserted in any token carriér accejptor
fitted to the payment meter. Refer to 9.2 for checks at beginning and end of the tésts.

If altoken carrier acceptor is fitted and a token carrier can be retained in the/payment meter
ther additional accuracy tests shall be carried out under reference conditions at U,, and ynity

power factor, with balanced loads, and at both 0,05 7,7, 22 and I ,,.

Thellimits of variation in percentage error compared to the same_ load point and no token cafrier
present in the token carrier acceptor shall then be 0,2 for meters bf Class 0,5 23, 0,3 for meters
of Jlass 1, and 0,5 for meters of Class 2.

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

The|response of the payment meter to energy‘flewing in the reverse direction shall be agieed
between manufacturer and purchaser.

9 [|Functional requirements

9.1 General

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

When testing paynient meters under Clauses 6, 7 and 8 a record of all relevant readings |and
stathis shall be made before and after each test or sequence of tests. The beginning and|end
readlings shallthen 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 requirementq.

NOTE /Refer to informative Annex A for some general functional requirements, tests, and testing guidelinefs for
paynjentvmeters, which may for example be considered and applied when agreeing overall evaluation and syEtem
testing requirements between manufacturer and purchaser. Clause A.T 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.


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

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

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

Dur|ng 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 tecorded again. Fur
recgrdings may also be made when any settings are changed as paft of the tests.

Unlgss specifically stated otherwise, a test or sequence of testsis passed only if the folloy
congitions are also met:

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

bnergy measurement is within the error limits specified’for that test;

he meter’s timekeeping accuracy is within acceptable limits for the timekeeping mode
he nature of the test;

here are no changes in any energy-based rate setting;
here are no changes in any time-based{charge or credit setting;
hny changes in credit and debt values*are exactly accounted for by:

b energy measured by the meter 'during the test x the value of the active energy-b3
rate setting

and:

b duration of time recorded by the meter x the value of the active time-based charg
credit setting

And:

b the value ‘ef.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 b
nd after.it.has been presented to the meter.

Q

hére are no changes to any active modes in the meter;

ther

ving

and

sed

[

or

pfore

he meter’s display is functioning correcily;
any push buttons on the meter operate correctly;

token acceptance of a valid token occurs on the first or second presentation. This shall
be tested until satisfaction of the criteria listed above has been confirmed:;

the-lead supply control switch operates correctly.

not

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

active during a test, provided that their combined value remains constant throughout the test.

It is acceptable for 2 or more time-based charge settings (e.g. standing charge and debt collection) to be
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NOoTE3—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.

NoTE4—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

SeebothEC 620521 1:’)ﬂ’)ﬂ, Clause-10 and-its-AnnexP 24

Whegre additional or modified test requirements are specified in this document, they<may
carried out during the relevant sections of the recommended test sequence. The additional t

and
sch

checks in 9.1 and 9.2 may be carried out as part of the tests in the second group of the
pbdule. A separate series of tests and specimens is required if-AnnexC IEEG,62052-31:2

6.10.6 applies.

Ad
test

NOT
cons|
requ

NOT
of D,

btailed testing plan will need to be drawn up for the specific typejof’payment meter tq
bd. The testing plan should take into consideration the following'guidelines:

Several identical specimens of the meter are likely to be required, the actual number b

acilities and time constraints available, and the extent of any further specific type-tes
hat may also be applicable under Annex C or Annex D’

he scope of the type testing carried out (including. or excluding-any-ef Annex C or Anne
Ehould be made clear at the front of the test teport. This should include the nature of
Epecific agreements between manufacturer ‘and purchaser, for example on timekee
equirements.

E 1 For some tests, it may be appropriate to test two specimens in parallel, with one to check accou
Jstency and the other to check the operationyof the-lead supply control switch (such as for testing of clif
rements).

F 2 Where a specimen is subjected'to-any of the tests in 7.8 and its subclauses, then the matching requiren
5.1 may also be applicable.

be
psts
test
D15,

be

bing

jependent upon the interfaces and functionality of the specific payment meter, the tedting

ting

X D)
any
bing

hting
hatic

ents



Reference is updated in line with IEC 62052-11:2020.
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Annex A
(informative)

Functional performance

A.1 Basic functionalities — prepayment mode

A.11 General

Thismmich
may| for example be considered and applied when agreeing any overall evaluation andtsystem
test|ng requirements between manufacturer and purchaser. The basic functionalities~are g|ven
here for the prepayment mode of operation, and are separate to the normative requirements
givgn in the main text of this document. For additional features and options and‘othier payment
modes, the specification of requirements and testing is more diverse and therefore an oufline

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 sequencg¢ of
opefations and checks in A.1.3 that covers the basic functionalityrof’the payment meter. [The
meter’'s behaviour will be dependent upon both hardware and software, as well as on influgnce
factprs. The sequence of tests is therefore repeated for combinations of the main influgnce
factprs, which are supply voltage and ambient temperatureXFurther basic functionalities|are
tested under reference conditions, unless otherwise stated,.or are design considerations.

The|payment meter should be mounted as for normalsservice, including in a specified matching
socket where applicable. Verification should be carried out under reference conditions unjess
othgrwise stated.

Where “maximum meter load” is stated, this:should be taken as balanced at U, /54, and ynity
power factor. Where “minimum meter |ead” is stated, this should be taken as balanced at| U,
0,0% #,7,, 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 folloywing
requirements:

The|acceptance of a valid token should always result in the exact amount of credit on the tdken
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 meiter 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 7,,,,, 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‘fegisters in the mgter.
Rejéction or ignoring should not lead to any token cancellation or toany change of informdtion
on the token carrier, i.e. the token should remain valid for use in its.intended application or with
the porrect meter.

Thel payment meter should always reject or ignore an_invalid token under any prevalling
congitions; there should be no prevailing conditions within the limit range of operation upder
whi¢h an invalid token can be accepted.

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

Verification of token rejection or ignoringwshould be carried out at both zero current and at [ .,

and| unity power factor. Token rejection or ignoring should be verified at the limits of|the
extgnded 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 accountingiprocess is handled in the payment meter itself. In general, in|the
prepayment mode, the/metered kWh consumption leads to a proportionate decrementing of the
avallable credit vatue. Time-based charges such as standing charges also decrement|the
avallable credit value where applicable. All such decrementing can reduce the available credit
through zero“te negative values unless further token credit is bought and loaded. When|the
avallable eredit falls to zero, theHead supply control switch is opened automatically. Switching
on ¢f theJead supply control switch is only enabled when token credit is again loaded and the
avallable credit becomes positive. Testing these other functions validates the meter accounting
process.

The-lead 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
appyy.

The| available credit value should be decremented at the correct ratevset for the time-bgsed
chafges. The implementations of such charge deductions from available‘credit will vary betwleen
diffgrent payment meter types (e.g. deductions being made per hour or per day); appropifiate
chojces of testing periods should be made.

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

Thelabove test should then be repeated at.maximum meter load and, where the payment meter
opefates in monetary units, an appropriate price per kWh should be set. The total dedudtion
fronp available credit over the test period should then be correct in respect of both standing
chafge and kWh register advance. Where the payment meter includes multi-rate kWh regidters
thege tests should be repeated for'€ach 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 yable to decrement the available credit value past zero, into negdgtive
valyes, including where for application-specific reasons the load is not interrupted when|the
avallable creditshas been consumed.

Onde the load is interrupted by such meter accounting process action, the-lead supply control
switich, should only be operable to restore the load after a further appropriate mapual
en.
and

for any supply voltage or temperature within the limit ranges of operation.
Refer also t0 5.4.3,6.2,7.2.1,7.9, A.1.3, A.1.4, A1.5.

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 Referto 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

c)

h)

i)

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

lower temperature limit + lower voltage limit;

ower temperature limit + upper voltage limit;
ipper temperature limit + lower voltage limit;

Ipper temperature limit + upper voltage limit.
following test sequence should be used:

The payment meter should be in the prepayment mode and mounted.for normal seryice,
ncluding in a specified matching socket where applicable. Where the meter inclydes
collection of time-based charging functions, they should be disabled until the appropiiate
bart of these tests. Where application-specific non-interruption-periods or emergency credit
acilities are incorporated, they should be disabled throughout these tests.

Where the payment meter operates in monetary units, ansappropriate price per kWh should
be set. The meter should be prepared by applyingca load until the available credjt is
bxhausted and the—lead supply control switch_©pens automatically. Readings of|the
cumulative kWh register and available credit value are then recorded. The supply voltage is
hen removed.

he meter is subjected to the desired tempeérature limit and the temperature is allowefd to
btabilise. The supplied voltage is then apfplied with zero load current and after one minfute,
he register and value readings are again recorded, and checked for correct retention| An
nvalid token is then presented and checked for correct rejection.

A\ valid token carrying a suitable @amount of credit should then be presented to the metgr to
check token acceptance. The'readings are then recorded and checked for the coffrect
hdvance of available credit,"Fhe-lead supply control switch should now be closed, or can be
closed manually, depending’on the design.

he supply voltage is now removed for 5 min and then restored with zero load current. [The
eadings are then recorded and checked for correct retention.

A load of 7,,,, and-unity power factor is then applied so that the available credit reduces fand

bventually the—lead supply control switch opens automatically. The readings are
ecorded and their changes checked for correct reconciliation. In the case of a multi-
meter, this test may be carried out for a single rate only.

disabltedfo - approptia araire e ottdb ope v edtion
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.

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

Test steps a) to h) should then be repeated at the upper temperature limit.
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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 U,,) 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 U,. The following test sequence should be

used:

a) The payment meter should be in the prepayment mode and mounted for normal service,

neluding |n a opanlflc\r] mofr\hlng c\cc!{ni‘ \Alharn qppllr\ahla \I\Ihnra fhc\ meter |nr\||

des

The|
no |

app

then recorded.

Aftelr these tests;‘the status of all registers, values, and parameters associated with the m

acc
inte
une
atta

A1.

levels for 60 s: 20 % U,,, 40 % U,,, 60 % U,, 80 % U,. While at 80 % U,, it should be ver

MRACAACACEERAC

,ollect|on of time-based charging functions, they should be disabled throughout these. te
/Vhere application-specific non-interruption periods or emergency credit facilities

bperates in monetary units, the maximum price per kWh should be set. In respect of
unction covered by the note in 7.2.1.4 being included in the payment meter, this fung
may be inhibited where relevant.

he meter should be arranged to have a negative value of available credit, such as to en
hat the-tead supply control switch is open. Readings of the cumulative kWh register
hvailable credit value are then recorded. The supply voltage is then'removed.

[he supply voltage should be increased from zero at a sieady and progressive rat
npproximately 1 % of U, per second with no load currenty dwelling at each of the follov

hat the-tead supply control switch is in the correct position.

\fter 60 s at 80 % U,, the supply voltage should.be)decreased at a steady and progres
ate of approximately 1 % of U, per second.with no load current, dwelling at each of]
ollowing levels for 60 s: 70 % U,, 50 % U, %80 % U,, 10 % U,,, before reaching zero.

\fter 10 s at zero voltage, a supply voltage of 0,8 U,, should be applied to the meter and

eadings of the cumulative kWh register and available credit value then recorded. Suffig
oken credit should then be loaded'4o ensure that the-lead supply control switch is clo

hgain, and the supply voltage’isthen removed.

test sequence in c), and'd)’is then repeated, with theHtead supply control switch closed
pad current applied. After d) and 10 s at zero voltage, a supply voltage of 0,8 U,, shoul

ied to the meter and the readings of the cumulative kWh register and available credit v

punting process should be seen to have continued to be valid and free of corruption.
nal timeKeeping facility should be seen to have continued to maintain timekeeping.
kpected or uncontrolled behaviour occurring during these tests should be noted

sts.
are

ncorporated they should be disabled throughout these tests. Where the paymeht meter
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[he readings of the cumulative . KWh register and available credit value are then recoirded
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Fhed to the test report for future reference.

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

und

er 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 U, 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 testin 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
befgre the data transfer process is completed, then the meter should be designed such [that
datg 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)informdtion
avallable, to reconstruct the appropriate data on the next insertion of the token-carrier intg the
tokgn carrier acceptor.

A.1]6.2 Rejection of duplicate tokens
A.116.2.1 General

Wheére payment system operation is based on meter-specific tokens for single use, the payment
metpr should ensure that no customer token intended for singleruse may be actioned more {han
onceg, including where token acceptance has been interruptfed.

A.1]6.2.2 Test for rejection of duplicated tokens

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

Pregent the first token, and verify that thesmeter has accepted the token.

Theph present the duplicated token«Verify that the meter rejects this token, and where a viftual
tokgn 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 availgble
credit exceeding:the maximum amount possible in the meter, then the token should be rejegted.
The|token should not be erased or invalidated; presentation of a virtual token should resdlt in
an gppropriate message being returned from the meter. It should be possible for the token to
be presénted 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
rollgver of the cumulative kWh register. The rollover-must shall proceed correctly with|the
dedpction 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.116.5 Secure storage of credit

The| payment meter should be designed such that the amount of credit stored in the mleter
canpot 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 timg, it
sholild be designed such that the tariff information stored in the meter cannot be changed ofher
than by legitimate means, e.g. with a valid token ornéessage.

A.116.7 Reading and setting facilities

The[payment meter may incorporate a service interface for extracting meter reading status|and
diagnostics information, and for making-¢hanges to payment mode, settings, security keyg, or
testymodes to meet overall system requirements. These actions may be implemented via| the
tokgn interface or via a separateservice interface, possibly in conjunction with the gush
buttpn(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.
withl a valid token or message:

A.2| Additionalfunctionalities

A.2)1 General

A paymentimeter may provide for additional features and options, and alternative modeps of
operation) The detailed specification of such additional functionality may be manufactyrer-
spetificor of a proprietary nature, or be agreed between purchaser and supplier, or be defjned
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;

— {oken credit partially allocated for repayment of emergency credit debt;
— pon-interruption periods;

— load-limiting mode;

— feverse-running interruption;

— multiple-block tariffs;

— ¢ollection of agreed debt.

In general, the testing of functionality for these modes and options,are somewhat depengent
upoh the specific details of implementation and specific functionaltest sequences are likely to
be needed. A general test sequence for the last point is given,infA.2.3.

A.23 Collection of agreed debt

Whgre the payment meter incorporates a specific debt collection facility, the following should
appfy:

Whgre the payment meter includes any .othér time-based charging functions, they should
initiglly be disabled for this test, and thevmeter load should be zero. An appropriate ¢ebt
coll¢ction rate (and where applicable, anvamount of agreed debt) should then be set to permit
verification of accurate deduction fromravailable credit over a suitable test period. The chpice
of settings will be dependent uponcthe specific implementation of the debt collection facilify in
the payment meter. Where applicable, the debt collection should cease when the agreed debt
amqunt has been deducted from'the available credit.

The|above test should then be repeated at maximum meter load and maximum debt colledtion
ratel and, where the payment meter operates in monetary units, an appropriate price per kWh
sholild be set. Whereapplicable, an appropriate amount of agreed debt should be set such fthat
debt collection_is\to terminate before the end of the test period. The total deduction from
avallable credit-over the test period should then be correct in respect of both debt colledtion
and|kWh register advance. Where the payment meter includes multi-rate kWh registers, tHese
testp sholld be repeated for each rate of the kWh registers.

Where-the payment meter also includes collection of standing charges the test at maxihum
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.


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

IEC

A.2.

62055-31:2022 CMV © IEC 2022 - 43 -

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
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monthly or seasonal segment, where included. The checks should include correct roll-

re appropriate, as well as any summertime begins/ends dates. The manufacturer sh
b any restrictions that may apply when setting times or dates to make these checks,
range over which the calendar function is tested should be consistent with the reason
pctation of the life of the meter. The required calendar date/weekday,functionality of]
‘nal real-time clock should also be included as part of these checks.

checks should also include unpowered operation of the meter over any relevant cri
bds including change of season, change of year, over 29t February where appropriate,
- summertime begins/ends dates, with correct date/time and, tariff status evident after
ge period. Where the meter includes facilities for storinga new tariff/charging prograrn
hdoption from a defined future date, then this actionshould be checked, including

pending period, and with power outages appfied at the time the new tariff/char
ramme is due to be adopted.

sponse to these test programmes and rate changes should be included in these check

System compliance requirements

payment meter is operatedias part of an overall payment system, and the token interf
ice port, or any remote-communications port may be involved in data exchanges for
ment and system management purposes. The detailed specification of these

hanges may be manhufacturer-specific or of a proprietary nature, or be agreed betw
haser and supplier, or be defined by user organisations or standards.

overall system requirements and payment meter compliance tests will then need tq
ed on the relevant system specification and system testing procedures. In th
Imstances, confirmation of system compliance by the manufacturer or a rele
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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.


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

- 44 - IEC 62055-31:2022 CMV © IEC 2

Annex B
(informative)

Reference model for a payment meter

B.1 General

022

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

norinative part of this document. Particular attention should be given to their proper functio':ing

under abnormal influence conditions such as fault currents, voltage variation, tempera
variption and EMC.

Thig annex should be read in conjunction with IEC 62055-21:2005 for more in-depth definit
of fiinctions and processes in payment metering systems. From this perspective, the payn
metpr is one of the system entities that embodies certain functions and certain processes, w

the

ure

ons
hent
hich

together create the payment meter application process. A function definition is an absfract

reptlesentation of functionality and becomes concrete only once it.is)deployed in a spe
instance of a payment meter. It essentially serves to model andrdefine the workings of|
payment meter.

A particular function may be implemented with any combination of its subclassified function
withl multiple instances of the same subclass. For example: a demand tariff may combir

cific
the

s or
e 3

timg-based tariff rates with 2 consumption-based tariff_.rates with 1 monthly standing charge

and| a tax. Multiple instances of the same function ‘elass are also possible. For exampl
payment meter may hypothetically implement a units-based accounting function together
a cyrrency-based accounting function, the one being for consumption charges and the othe
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
alsqd in understanding their mutual relationship. A function is an abstract definition of a capakh
thatlmay be embodied in an object;ywhere it then manifests as an instance of the function
objdct is an entity (physical component, device or object-orientated model) that embodies
or npore functions, giving it thelcapability to do things according to those functions.

B a
with
I for

and
ility

one

It may also require several components in order to realise a specific function in a payment

meter. For examplei/~the load-side terminals, plus the—tead supply control switch, plus

the

eledtronic driver cifcuitry, plus the firmware in the microprocessor, plus the memory storage

spage, all of whi¢h.in combination embody the delivery function.
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B.2 Generalised payment meter instance
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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 logked
together, a suitable seal is installed to prevent unauthorised access to the supply terminals|and
load terminals in the socket.

Dur|ng.vinstallation, 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-lead 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
tead 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, memary key readers and smart card readers

The|credit may also be transported to the meter via virtual token carriers over a communicat|ons
link] 25

Cerfain re-usable token carriers also have the capability to be loaded with infofmation by| the
payment meter and to transfer the information to the vending point on thehnext occasion that
the consumer goes to purchase more credit. This information typically comprises consumpgtion
quaptities, various accumulated charges performed by the meter acecounting process and| the
technical status of the payment meter. This allows the management system to perforn] an
accpunting audit on, for example, credits purchased versus actualconsumption and auxiliary
chafges transacted at the payment meter. All information loaded onto a token carrier is usyally
encfypted to prevent tampering and fraudulent activities.

Onde the available credit is replenished, the meter accounting process will either automatigally
cauge thedead supply control switch actuator to operate or to optionally enable it to be manyally
opefated by the consumer in order to restore power to the consumer load circuit. Mapual
operation is usually performed by operating a mechanical lever that is accessible on the liser
intefface of the payment meter.

The|meter accounting process reduces the available credit according to tariff charges for aqtual
consumption and optionally according<to auxiliary charges, such as standing charges, ¢ebt
recqvery and taxes. Conversely, the'meter accounting process increments the available credit
in gccordance with purchased credit or in accordance with other credit sources, such as
emgrgency credit, that may be-conditionally released by the meter accounting process.

A rdal-time clock with an operational reserve (backup battery) typically provides date and {ime
infofmation to the meter* accounting process for the scheduling of time-based charges |and
relepse of time-based credit.

The|user interface facilitates operating the meter by various users that interact with the mleter
from time to“time. Examples of typical users are: the meter manufacturer, the installgtion
technician;~the maintenance technician, the meter inspector, the meter reader and|the
consumer! Besides the already described token carrier interface and the optional manyally
opefrable—tead supply control switch actuator, various push buttons and a display are plso
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.


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

Subjclauses B.3.2 to B.3.11 should be read in conjunction with [IEC 62055-21:2005,13.8 in ofder
to ghin 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
consgtitute 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 readling
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, whileJthe token carrier is defined as the carrier medium in|the
physical layer.

See| IEC 62055-21:2005, 1377.2 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 transact|ons
performed in‘the payment meter. These activities together constitute the meter accounting
progess(

See TEC 62055-2T:2005, 13.8.3 for more detalls on the definition and sub-classification o1 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 gther 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
timg functions.

B.3/8 Test functions

The| generic test function is a support function to all other functigns/embodied in the payment
meter and specific instances of tests thus vary according to the¢particular implementations. [See
alsq IEC 62055-21:2005 Clause 6, 11.14, A.8.5.2, A.9.2.6, A©9.376, A.9.4.6 for more discusgion
on the test function and instances thereof.

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

Examples of test functions are: testing for the correct functioning of indicators and display
dev|ces; of thedead supply control switch} of the token reading interface; of the integrity of the
mermory recording registers; of the meter accounting function; of the data transport functipns;
of the security functions; of the recording functions; of the metering function (optical test output
for ¢alibration) 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 partiqular
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.9.4.3for more discussion on the display function and instances thereof.

visilple position of mechanical actuator lever; label on meter panel and terminal cover; bardode

Examples_of-display devices are: alpha/numeric/graphic LCD; LED indicator; neon indicator;
I
unthr 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-tead 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
withl the recording of data onto the token carrier where this is implemented and as such it wopuld
be 3 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 metet user interface.

Examples of recording registers are: cumulative token credit register; cuniulative social ciedit
register; cumulative credit advance register; cumulative emergency credit register; cumuldtive
lifellne credit register; cumulative total consumption register; tariff\rate registers, auxiliary
chafge rate registers; token identifier register; date and time register;4ead supply control switch
actiyation count register.

Examples of recorded parameters are: daylight savings; évents calendar; power limit; upder
voltage limit; over voltage limit; phase unbalance limit; low credit warning level; accounting
mode; emergency credit level; credit advance level;redit cycle; billing cycle; activation date;
explry date; schedules of tariff rates; schedules “of auxiliary charge rates; token identifier;
crygtographic key; meter serial number; softwaré.version; date of manufacture; manufacturer
identifier.

Examples of recorded events are: credit\expired; power limit exceeded;-tead supply cormtrol
switch opened/closed; over/under veéltage detected; phase unbalance detected; tampper
detgcted; 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 partidular
implementations. Seg also IEC 62055-21:2005, Clause 6, 11.18, 13.7.2, A.8.4, A.8.7, A.92.4,
A.913.4, A.9.4.4, for more discussion on the security function and instances thereof.

In deneral, the-security functions deal with prevention and detection of physical accesp to
sealed parts_of the payment meter, assuring the integrity of recorded data elements [and
preyention.of fraud in the form of tampering with data elements. The latter functions are pregent

maiply 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-lead 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.


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)

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



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.
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Annex D
(normative)

Requirements of timekeeping

General

1 General

Wh¢re a payment meter 1s of a type that provides for energy-based tariis controlled from an

intefnal real-time clock, then the timekeeping requirements of this Annex shall apply, @tl¢east

as (

esign 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 Iggal

metfology 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

recg

syng¢hronisation or setting via a virtual token carrier system or other’external system, then
keeping provisions in IEC 62054-21:2004, 7.4 and 7.5 shall apply when agreed between

time
mari

NOTE 2 Some tariff or security applications that are not related to/fealtime may employ an elapsed-time clocH,

such

D.1

Where a real-time clock is fitted and a battesy or other support device is used to provid

ufacturer and purchaser.

applications are not covered in this document.

2 Real-time clock support facilities

operation reserve while no supply is availdble, then the following requirements shall be

Dur

An pperation reserve shall be_provided where the clock is used for internal tariff contrg

con

In cpses where a real-time clock is fitted but an operation reserve is either not fitted, or is

ava
and

D.1

For
cap
on t

rol of time-dependent credit.

lable when the supply voltage is restored, the manufacturer shall state what default st
indications arethen adopted.

3 Opetation reserve

primary*batteries and alternative support systems (e.g. a rechargeable battery or a su
hcitor), the timekeeping accuracy shall be better than a change in error of 1,5 s after run

rding controlled from an internal real-time clock that is.(not subject to freqlient

the

but

an

’Iwet

ng an interruption of the supply voltage not exceeding the operation reserve, the payment
meter shall keep the time within the préscribed accuracy.

or

not
htus

ber-
ning

he. 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 U, for a time period longer than the operation reserve, then the time

need

to be readjusted.

may

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
bactup 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
accyiracy of 5 s. The setting of the time shall reset the seconds to zero. If setting of the secdnds
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 pfficial time according to the regulations.

D.2[ Synchronous clocks

Whgre fitted, a synchronous clock shall be capable*of maintaining an accuracy of better than
0,19 s/24 h at reference conditions assuming that'the supply frequency keeps its nominal value
on gverage and without any power outages.

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

Whe¢re an operation reservesbased on a crystal-controlled clock is also fitted to hapdle
timgkeeping during power outage periods, the accuracy shall be better than 0,5 s/24 h, and the
variption of timekeeping. accuracy with temperature shall then be less than 0,15 s/°C/24 h.
Testing to verify thisrequirement may be based on the method in D.4.4.3, or by measuring the
chapge in time-indication discrepancy at each relevant temperature over suitable time peripds.

D.3| Crystal-controlled clocks

re’ fitted, a crystal-controlled time clock shaII have tlmekeepmg accuracy better

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

NOoFTE—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
volthge dips and short interruptions. Unless otherwise indicated, the reference conditjons
shown—in—Table—1+1of HEC62053-24 specified in IEC 62052-11:2020, Table 10 27 shal|l be
maiptained.

NOTE-For accuracy testing, the payment meter shall be able to display the real time incluging
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 mgans
on the payment meter for rapid testing of the timekeeping accuracy. Thiscould be, for example,
an ¢lectrical or optical output, or, in the case of capacitor-calibratéd-crystal-controlled clogks,
an ¢lectromagnetic coupling picking up the signal from the crystal. Where such test facil|ties
proyide for the timekeeping accuracy to be assessed over a 'shorter period of time, then|the
min|mum period of time required for each test is that stated ‘helow.

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 synchrorfous
refefrence clock. After a testing period of 6 _days, the time indication discrepancy between| the
refefrence clock and the payment meter under test shall not be more than +1 s. The minimum
peripd 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
crygtal-controlled reference_clock. Before the test, the payment meter shall be powered fpr a
suitbble length of time, so that the operation reserve is fully available.

NoFE—The manufdcturer should specify the time necessary for keeping the payment mieter
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 pqwer
supply is<restored, the time-indication discrepancy between the reference clock and|the
payment.meter under test shall not be more than +1,5s. 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.



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

NoFE—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
metper 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 bouncel

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 mgasured at +23 °C.
The| temperature is then set at +45 °C. After thermal equilibrium is obtaihed, the timekeeping
accyiracy shall be better than +3,3 s/24 h plus the timekeeping accuracCy measured at refergnce
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[x 1076.

The| temperature is then set at —10 °C. After thermal equilibrium is obtained the timekeeping
accyiracy shall be better than +4,95 s/24 h plus the timekeeping accuracy measured at refergnce
temperature (max. £0,5 s/24 h).

The| accuracy of the time base shall not«differ from the 23 °C measurement by more {han
+57[x 1076,

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
syn¢hronous orscrystal-controlled modes may be selected for use), then the payment meter
shal|l be testedhin each of these modes.

D.5/42 ( Electromagnetic disturbances

Thelpayment-metershall-be—desighed-insuch—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

b | + i HN H i pu |
e o Lidrryc mr e mdreatulmT UltoLiTpydriivy.

For|7.6.6 Surge immunity test, during the test the disturbances shall not produce any-chgnge
in the time displayed, however the disturbances may result in a blinking display, gnavailalility
of the setting facilities, and a temporary change in timekeeping accuracy. After the test the fime
indigcation 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 interruptipns,
inclilding those specified in 7.2.2 and in D.5.3.2 to D.58/6, do not adversely affect|the
timgkeeping of any incorporated time function. Any internal timekeeping facility shall no} be
affepted adversely during these tests and shall not, exhibit any resulting time-indicqtion
disgrepancies 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
typg 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
intefruptions and voltage dips withouf\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 interruptfons
withl at least 5 s intervals'between each interruption. The period of the interruptions tq be
applied shall be 100/ms’in the first sequence and 1 s in the second sequence. After each [test
seqlence, the time-indication discrepancy between the payment meter under test and|the
syn¢hronous reférence 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 U, for a period of

2 nthan ractnrad diracthv tn 77 Aftar tho tact tho tima indicatinn dicarananncy haotwaaon th
min-thenrestored-directly-toL—After the-test-the-time-indicationdiscrepancy-betweenl 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.
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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 U, 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 ofsthe {est,
the fime-indication discrepancy between the payment meter under test and the reference c|ock
shall not be more than 1 s for synchronous clocks and not more than 1 s for crystal-contrdlled
clogks.
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List of comments

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.

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, Arlnex
C is retained but its contents now simply provides a reference to the relevant clausdgs in
IEC 62052-31:2015. Purchasers can therefore continue to specify compliance with
Annex C in their procurement specifications.

The switch that controls the supply of energy was previously referred|to as the “ljoad
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 héaters, etc.).

The term “Supply Control Switch
IEC 62052-31.

is now used throughout'this standard to align with

600 V was the upper limit, 1 000 V is the specified'limit in IEC 62053:2020. This new [imit
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.
Reference to the meter safety standard is added.

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

The term “multi-device™replaces “multi-part” to align with IEC 62052-11:2020.
The term now aligns ‘with IEC 62052-31:2015.

The previous“edition listed the terms used for switches, which are now specified in
IEC 62052531:2015.

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.

ThiS was previousty specified In IEC 62052-TT butitis now In {EC 62052-31:20715:
Clauses 6.3, 6.4 and 6.5 are added to align with the requirements of IEC 62052-11:2020.
This new paragraph aligns with requirements for existing multi-device designs.

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

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.

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
20

21

22
23
24
25
26

27

Now aligns with IEC 62053-21:2020.

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.

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

edition.

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

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

Reference is updated in line with IEC 62052-11:2020.
This is added to cater for smart prepay meters where credit can be sent over theair.

The contents of Annex C has been removed and replaced by the reference to'IEC 62
31:2015 (via Clause 7.9). Annex C was retained so that purchasers of jpayment m
can continue to make reference to it in their procurement specifications as explaine
the text.

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

52-
ers
d in

The
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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)
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization-Compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat
pb-operation on all questions concerning standardization in the electrical and electronic fields.{To this end
addition to other activities, IEC publishes International Standards, Technical Specificatiors, Fechnical Req
ublicly Available Specifications (PAS) and Guides (hereafter referred to as “IEChPublication(s)”).
reparation is entrusted to technical committees; any IEC National Committee interestédin the subject dealt
ay participate in this preparatory work. International, governmental and non-governmeéntal organizations lia|
ith the IEC also participate in this preparation. IEC collaborates closely with thé/nternational Organizatio
tandardization (ISO) in accordance with conditions determined by agreement-between the two organizatio

he formal decisions or agreements of IEC on technical matters express, as\nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical, committee has representation fro
terested IEC National Committees.

FC Publications have the form of recommendations for internatiohal use and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made\to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible for the way in which they are used or for
isinterpretation by any end user.

order to promote international uniformity, IEC Natignal' Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their natienal and regional publications. Any divergence bet
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the |

EC itself does not provide any attestation of eonformity. Independent certification bodies provide confo
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
rvices carried out by independent certification bodies.

Il users should ensure that they have the-latest edition of this publication.

o liability shall attach to IEC or its ‘directors, employees, servants or agents including individual experts
embers of its technical committees-and IEC National Committees for any personal injury, property dama
ther damage of any nature _whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the\ publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the“Normative references cited in this publication. Use of the referenced publicatio
dispensable for the ‘correct application of this publication.

ttention is drawn,tothe possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC shalknot be held responsible for identifying any or all such patent rights.

surement and control. It is an International Standard.
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62055314 has been prepared by IEC technical committee 13: Electrical eng¢rgy

This

second edition cancels and replaces 1ne TIrst edition pupblisned In ZUUOS. This ed

constitutes a technical revision.

tion

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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text of this International Standard is based on the following documents:

Draft Report on voting

13/1864/FDIS 13/1866/RVD

022

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
acc
at
des

A lis

— Payment systems, can be found on the IEC website.

The
stah
spe
[ )

document was drafted in accordance with ISO/IEC Directives, Part 2, and develope
brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avail
ww.iec.ch/members_experts/refdocs. The main document types developediby IEC
cribed in greater detail at www.iec.ch/standardsdev/publications.

t of all parts in the IEC 62055 series, published under the general title-Electricity mete

committee has decided that the contents of this document will.nemain unchanged until
ility date indicated on the IEC website under webstore.igc.ch in the data related to
Cific document. At this date, the document will be

econfirmed,

withdrawn,

eplaced by a revised edition, or

hmended.
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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
the

acc
pay
caldg
has

switich is used to interrupt the supply to the customer’s load. However, additional features

be

further consumption to a low load level. Such “social” features may-include the provision o

emse
of i

available credit value in accordance with the metered consumption, and possibl
prdance with the passing of time. This available credit value is incremented as'the resu
been decremented to a predetermined value that is related to the payment mode in us
present in the payment meter, which prevent or delay the openifig-of the switch, or

rgency credit facility, the possibility of operation in a fixed-payment mode, and the inhib
terruptions for certain periods of time.

Inr

cusfomer may be issued with a single-use token on a disposable token carrier for the equiv3
valye, or a reusable token carrier may be credited /with that value, or the token may
transmitted directly to the meter via a communications network (a so-called virtual td
carrfier). “One-way” and “two-way” data transfer.systems may be used, and the token carr

turn for the payment (usually in cash) and dependingon the particular type of system,

functions of a payment meter are to measure electrical energy consumed and to decrement

in
It of

ments made to the electricity supplier, and the meter accounting processicontinuopsly
ulates the balance of available credit held by the customer. When the avalilable credit value

e, a
may
imit
f an
ting

the
lent

be
ken
iers

may| be: physical devices such as smart cards, or other electronic devices, or magnetic cards;

virtyal token carriers where the token inforfation is transferred by a remote communicat

Sys
entd

IEC

em; or numeric token carriers where sequences of digits are issued on a paper receipt
red via a keypad on the meter.

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

ons
and
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ELECTRICITY METERING — PAYMENT SYSTEMS -

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

Scope

022

This
acc
eled
con
ina
doe

terminals exceeds 1 000 V (line-to-line voltage for meters for polyphase systems).

It af
whe
mat

Pay
ina
pay
mes
are

Fun
incl
ope
alte
fund
met
suc
of th

Thig

protection, isolation” or similar purposes that may be specified through reference to o

spe
with
safe
not
of e

part of IEC 62055 applies to newly manufactured, static watt-hour payment meter
iracy classes 0,5, 1 and 2 for direct connection, for the measurement of alternating:cur,
trical energy consumption of a frequency in the range 45 Hz to 65 Hz that include’a su
rol switch for the purpose of interruption or restoration of the electricity supply’to the

ccordance with the current value of the available credit maintained in the payment mete
5 not apply to static watt-hour payment meters where the voltage acness”the conneg

plies to payment meters for indoor application, operating under,'\normal climatic condit
re the payment meter is mounted as for normal service (ile,"together with a spec
ching socket where applicable).

single enclosure, together with any specified matching socket. There are also multi-de
ment metering installations where the various;\main functional elements, such as
suring element, the user interface unit, token eafrier interface, and the supply control sw
implemented in more than one enclosure, involving additional interfaces.

ctional requirements that apply to payment meters are also defined in this document,

ration in Annex A. Allowances are.fade for the relatively wide range of features, opti
rnatives, and implementations~that may be found in practice. The diverse nature

tionality of payment meters“prevent the comprehensive specification of detailed

hods for all of these requirements. However, in this case, the requirements are state
N a way that tests can then be formulated to respect and validate the specific function
e payment meter being fested.

document dogs-not cover specific functionality or performance requirements for ci

cifications oristandards. Safety requirements removed from Edition 1.0 have been repl3

references to the safety requirements now contained in IEC 62052-31:2015, the pro
ty standard for newly manufactured electricity meters. In-service safety testing (1SS’
covered by IEC 62052-31:2015 and is left to national best practice usually as an exten
Kisting in-service testing (IST) of metrology stability.

5 of
rent
bply
oad
r. It
tion

ons
fied

ment meters are implementations where all the main functional elements are incorporated

vice
the
itch

and

ide informative basic functional reguirements and tests for the prepayment mode of

bNS,
and
test
d in
Ality

cuit
ther
ced
juct
) is
sion

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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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 4
inst
IEC
IEC
IEC
IEC

IEC

IEC
con

IEC
con

IEC
met

IEC

requirements for time switches

IEC

IEC
stan

IEC
Gern

IEC
Pari

3

rument

60050-300:2001/AMD1:2015
60050-300:2001/AMD2:2016
60050-300:2001/AMD3:2017
60050-300:2001/AMD4:2020

TR 62051:1999, Electricity metering — Glossary of terms

62052-11:2020, Electricity metering equipment — General requirements, tests and
Hitions — Part 11: Metering equipment

62052-31:2015, Electricity metering equipment (AC) — Gereral requirements, tests and
Hitions — Part 31: Product safety requirements and tests

62053-21:2020, Electricity metering equipment > Particular requirements — Part 21: S
ers for AC active energy (classes 0,5, 1 and 2)

62054-21:2004, Electricity metering (ace:) — Tariff and load control — Part 21: Partig

62054-21:2004/AMD1:2017

TR 62055-21:2005, Electricity-metering — Payment systems — Part 21: Framework
dardisation

62058-11:2008, Electricity metering equipment (AC) — Acceptance inspection — Part
eral acceptance inspection methods

62058-31:2008;" Electricity metering equipment (AC) — Acceptance inspection — Part
icular requirements for static meters for active energy (classes 0,2 S, 0,6 S, 1 and 2)

Terms and definitions

fectricatmeasaring mstruments = Part 3 t4—Specific—terms—according to—thre—typg of

test

test

atic

ular

for

11:

31:

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

3.1.
AC

General payment metering

1
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

[SO

URCE: IEC 60050-614:2016, 614-03-22, modified]
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2
ilable 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.
faul

3
t current

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

[SO

3.1

LCY
SEH

3.1

b

Ioatl?control switch

: IEC 62052-31:2015, 3.7.3

IoarI interface

terminal(s) where the customer’s load circuit is connected to the-payment meter, or {o a
spetified matching socket, where applicable

3.1.6

multi-device payment metering installation

payment metering installation where the functional\elements comprising the measufring
element(s); register(s), storage, and control; meter aceounting process; user interface inclugling
any| physical token carrier interface; any virtual ‘token carrier interface; load switch(es);
aux|liaries; plus supply interface and load interface are not arranged in the form of a payment
metpr, but instead are partitioned into two orgmore devices that require appropriate mountiing,
conpection, and commissioning

[SOURCE: IEC 62051:1999, 17.45]

3.1.7

payment meter

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

Notel1 to entry: It includes the following functional elements: measuring element(s); register(s), storage,| and
contiol; 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 interfage. A
paynpent meter-takes the form of a single unit, or a main unit that also employs a single specified matching s¢cket
for the supply. interface and load interface. In either case. some payment meter implementations may allow for gome
or al| of anyitime-based functions to be provided by an external unit connected to the payment meter, such as a|time
switdh, a ripple control receiver, or a radio receiver.

NOtU 2 tU Ulltly. Rcfcl tU r;gUIU Ln)1 fUI thU HUIIUIG:;OU’J b:uu'r\ d;aglalll Uf [=] paylllcllt IIIUtUI ;Ilotallbc.

[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

the ¢

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

ommissioning 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-matchingsocket
<in felation to a payment meter arranged as a plug-in unit>comprises a base with jaws to-ac¢ept
and|connect to the plug-in unit, terminals for connection of the supply network and the.¢onsumer
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
SCH
SEH: IEC 62052-31:2015, 3.7.2

3.1.113

supply interface
terminal(s) where the supply network is connected~t6 a payment meter, or to a specified
matghing socket, where applicable

3.1.114

time¢-based credit
payment meter accounting functions that deal with the calculation and transacting of a (sogial)
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 thevinstallation

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

3.21
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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2

credit token
value token
token that represents an amount of credit in monetary or energy value for transfer from the

ven

3.2.

ding point to the payment meter

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 idéntical tq

all a
may

3.2.

tokd

met

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

3.2.

no-Yalue token
tokgn that does not result in a financial advantage or disadvantage to the consumer, which

con

values on the user interface, or to retrieve certain.data from the meter and return it on a tg
carrjer

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

3.2.
rep

SER: 3.4.9

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

3.2.

mulﬁiple-use token
n (such as a test token) that can be used for more than one successful’session in a payment

7

022

pects; whereas a replacement token is a newly generated token in place of a previously generated toker
not be identical to it in all aspects.

er or possibly with each in a group of meters

5

ain meter configuration data, or instructions to-perform certain tests, or to display cef

6
acement token

le-use token

itin
and

may
tain
ken

able

9

value token
SEE:3.2.2

3.3
3.3.

Token carriers

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

3.33
disposable token carrier
tokgn 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
mag¢hine-readable token carrier
physical or virtual token carrier carrying token information that is capable of being read [and
pro¢essed automatically on presentation to an appropriate payment” meter, without further
marnjual operation

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

3.3.p
memory token carrier
physical token carrier containing a non-volatile{/memory device, in which the token is
elegtronically encoded and stored while it is being:transported

3.3
microprocessor token carrier
physical token carrier containing a mieroprocessor device with non-volatile memory, in which
the foken 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 contaip an
application programme and associated’data.

3.3.)7
numeric token carrier
tokgn transfer method-where the token information can be represented in a secure mannefr by
a visible and human-—readable sequence of numeric digits (typically 20 digits printed on a recgipt)

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

3.3.8
onel-way token carrier
physicaior virtuat token carrier which 15 used for the transfer of creditand possibty 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
tworway-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 systemn| for
further processing, where response data may possibly return on a subsequent vendling
tranisaction
Note| 1 to entry: Response data may contain consumption information, tamper information,’accountancy informption
and foken status with or without time and date stamps.
3.3.113
virtual token carrier
tokgn carrier that does not require a human to transport it between the point where the tokgn 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‘en PLC, PSTN, GSM, GPRS and Radio; LAN; WAN
and dlirect local connection.
3.4 Tokens and token carriers
3.4.4
phyjsical token carrier interface
conplete 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
intefmediate protocol layers
3.4.p
tokeén acceptance
recggnition of the succeessful completion of the processing of any token that was presented to
the payment meten
Note|1 to entry:{/Fypically, this might involve the addition of token credit to the meter's accounting register,
cancgllation of the token information from the token carrier so as to prevent subsequent acceptance by any meter,
and p visible<indication to the user on the user interface. Similarly, this may also be applicable to any tar|ff or
configuration‘data included on the token carrier.
3.4.8

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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3.44

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

toke

Note

n carrier and the payment meter

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

marn

3.46
token carrier interface
n carrier interface permits the manual or automatic entry of tokens into a payment meter

toke

Note|

cominunications connection to a local or remote machine for a virtual token carrier interface.

Note|
metg

3.4.7
token credit

vall

formp of a token on a token carrier

3.48
token rejection

this
and

Note|
later

3.4P9
token replacement

tokd

Note|

Note|
not k
issug

3.4.
virt

agement system

1 to entry: For example, it may be a keypad for numeric tokens, or a physical toKen ‘carrier acceptor,

or a

2 to entry: The token carrier interface may also be used to pass additional information to or from the payment

r, such as for the purposes of payment system management.

e of credit or energy to be transferred from the vending point to the payment meter in

the

occurs when a token has been presented o but has not been accepted by a payment meter,

has not been erased or invalidated

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

n that replaces a previously issued token in value

1to entry: Physical token carriers may require a blank token carrier to be configured for the customer’s m
2 to entry: A.ueplacement token is a newly generated token in place of a previously generated token and

e identical foLitin all aspects; whereas a duplicate token is a reissue of the same token that was previ
d and is identical to it in all aspects.

10

at a

eter.

may
usly

hdl‘token carrier interface
2l
1

co
prot

3.5
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ocol, plus any intermediate protocol layers

Switches of metering equipment

Refer to IEC 62052-31:2015, 3.7.

3.6
3.6.

Timekeeping and tariff control

1

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

Jo + (] 4 ] ol IH i ]
repnystcarayerprotwocoandapprcattonrayer
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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
extermat-time-synchronisation

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

3.6é|5

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

3.6J3
internal timekeeping
maiptenance of a payment meter’s time by its own internal clock facility

3.6.f
operation reserve
maxXimum period of time after switching off the power'supply voltage, during which the payment
metpr is capable of maintaining correct time with.a specified, relaxed timekeeping accurac

3.6.8
reserve restoration time
peripd of time required for restoring the full operation reserve from the point where the opergtion
reserve has been completely exhausted-

3.6.9
synchronous timekeeping
prog¢ess 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: Paymient'meters employing synchronous timekeeping may defer to crystal-controlled timekegping
in the absence of thexsynchronising signal.

3.6./10

time indication discrepancy
diffgrencejbetween the time displayed by the payment meter and the actual time or, in the dqase
of synehronous timekeeping, the difference between the time displayed by the payment mleter
andthetimedetermimed by the metwork frequerncy

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 mleter
is t¢ be used with a specified matching socket then these requirements shall be met\by|the
conplete 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
metpllic objects of the same size and shape as the token carrier whentinserted into the tgken
carrjier acceptor.

For|the purpose of these requirements, a metallic token shall"be considered to represent an
aux|liary 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, Cldause 11 shall apply.

If atoken carrier acceptor is fitted to the meter,*'then the tests shall be carried out without|any
tokgn carrier in place in the token carrier acCeptor.

Immediately after the tests and without-disturbing the meter, the payment meter shall operate
corriectly and a valid token shall bg accepted on the first or subsequent presentation, up fo a
maxXimum of 4 attempts.

5.4| Display of measured values
5.4 General

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

5.4.p Minimum display capability

For|payment meters operating in the prepayment mode, the following information shal| be
capabteofbeimgdisptayed:

— 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;

hepriceperkiihfor each-tariff rate

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

Where any display of information considered to be private is required (e.g.-debt amount

tran

pregentation of a customer/meter-specific token or password).

5.4.

The
met

— [|ndication of token acceptance (for all manually-transported token types).

Ina
app

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

wor

The
cas

NOT
cons

5.5

The
sha
bety

sactions), it shall be possible to limit display access to the specific,consumer (e.g

3 Indicators

following shall be indicated as a minimum and shall be visible from the front of the payn

er.

ndication of rate of kWh consumption (instantaneous (oading);

ddition, for virtual token carrier payment meters, when the supply control switch is open

ing.

indicating device can be connected to the meter case physically or remotely. In the |2
e the data to be displayed shall be stored in the electricity meter.

F National or regional'requirements may contain provisions to guarantee access to the data for customerg
umers.

Storage’of measured values

requirements given in IEC 62052-11:2020, 5.7 shall apply, but the data for correct oper3g
| remain stored for a minimum of 10 years. The data to be retained should be agj
veen the manufacturer and testing lab and may be demonstrated by design.

hall

or
by

7

hent

, an

ropriate indication or message shall be capable of being shown (for example first indicating
OFH, then ENABLED, and then ON).

the
are

tter

and

tion
eed

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

5.6

The

5.7

Output device

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

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
fronj The Token carrier acceptor shall not exceed 10 N. The meler shall be designed such [that
under normal circumstances, and with a properly maintained token carrier, the minimumwumber
of insertions for which a token carrier acceptor shall operate is 10 000.

5.8.p Keypad interface

Whegre 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 g|ven
in IEC 62052-31:2015, 1.4 where referenced, and‘@ugmented as follows. The payment m’rter
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 acceptar,is fitted, then the tests shall be carried out without any tgken
carrier in place in the token carrier acceptor during these tests.

6.2 Temperature range
6.2.1 General

For|temperatute range refer to IEC 62052-11:2020, 8.2 (indoor use) and IEC 62052-31:2015,
1.4.01.

6.2.p 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

ppeTatiomal Tequirerments srattapply:

[he status of all registers, values, and parameters associated with the meter accoutting
brocess shall continue to be valid and free of corruption. Where an internal realétime clock
s fitted for internal tariff control or time-based credit release, then referencé)to Anngx 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 excurs|ons
putside the specified operating range.

A valid token need not be accepted when presented, but the information on the token cafrier
hall then not be altered or invalidated. However, when a valid token is accepted, the ciledit
bmount shall be transferred correctly to the meter and the credjt information of the tgken
tself shall have been invalidated. An invalid token shall not be accepted, altered or damdged
Dy presentation to the meter.

[he 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 meeter
hccounting process, and any otherwise permissible* restoration to the “on” state shallf not
bccur without additional manual intervention.

Correct operation of all aspects of the payhient meter shall resume when the ambient
emperature has returned to within the spgecified operating range.

b) Putside the specified operating range,»but within the limit range of operation, and when
here is no supply voltage applied to-the payment meter the status of all registers, values,
bnd parameters associated with the:meter accounting process shall continue to be valid[and
ree from corruption and thereyshall be no changes to the metrological and functipnal
Characteristics of the meter when the supply voltage is subsequently restored. Wherg an
nternal real-time clock is-fitted for internal tariff control or time-based credit release tfhen
eference to Annex D shall be made. Correct operation of all aspects of the payment meter
5hall resume when the supply voltage has returned to within the extended operating rapge.
However, where theimeter is fitted with a real-time clock for tariff purposes and this|no-
supply-voltage eondition persists for a time period longer than the operational reserve, fhen
t is permissible-that the time may need to be reset.

6.2.4 Storage and transport outside the limit range of operation

Outsidecthe 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

followdngreguirements-shall apphs
WHRg-FegtHemeRts—ShaH3aPpPpHy-

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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Protection against penetration of dust and water

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

Tests of the effect of the climatic environments

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

Electrical requirements

7.1

Pay
IEC
IEC
moy

In t
inst
recq
dev
lend

General requirements

ment meters shall comply with the relevant electrical requirements (‘given
62052-11:2020 and |IEC 62053-21:2020 and the safety requirements) given
62052-31:2015 where referenced and augmented herein. The payment~meter shal
nted as for normal service, including in a specified matching socket where applicable.

he case of testing a payment meter designed for use as a multi¢device payment m

mmended by the manufacturer shall be used to connect the devices that make up the m
ce meter. The length of connection between the devices_shall conform to the minin
th specified by the manufacturer

in
be

eter

bllation, it shall as a whole meet the requirements of this document_The connection method

ulti-
hum

Where relevant, and unless otherwise specified, the tests(shall be carried out with the payment

met

The
othe

Where a token carrier acceptor is fitted to the payment meter, then the tests shall be cai

out

Where these requirements permitia’ temporary degradation of performance or loss of fung

duri
met
inte
che

er in the prepayment mode.
supply control switch shall be in the closed position for each of these tests, un
rwise specified.

without a token carrier in place in.the'token carrier acceptor, unless otherwise specifie

hg the tests then within a maximum period of 15 s after the end of the tests the payn

r'vention. No change of ‘actual operating state or stored data is allowed. Refer to 9.2

ess

ried
.

tion
nent

er shall operate correctly in accordance with the relevant requirements without any external

for

Cks 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 | Influenceof supply voltage

7.2 Voltage range(s)

7.2.1.4 General

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

For

Table 1 — Voltage ranges

Specified operating range (See 7.2.1.2) From 0,9to 1,1 U,
Extended operating range (See 7.2.1.3) From 0,8 to 1,15 U,
Limit range of operation (See 7.2.1.4) From 0,0 to 0,8 U,
Withstand range (See 7.2.3) From 0,0 to 1,9 U,

verification of voltage range, refer also to Clauses 8 and 9.
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7.21.2 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.

7.21.3 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 outputtcirquits
shall all be correct; a valid token shall be accepted, and an invalid token shall b€ reje¢ted
withiout damage or cancellation. Outside the specified operating range of supply“voltage,|but
withiin the extended operating range, the limits of variation in percentage error of the meterfare
threle times the values applicable within the specified operating range.

7.21.4 Limit range of operation

Outgide the extended operating range of supply voltage but withincthe limit range of operation
(i.e] from 0,0 to 0,8 U,) and when the ambient temperature is Within the specified opergting

range the following operational requirements shall apply.

The| status of all registers, values, and parameters associated with the meter accourting
progess shall continue to be valid and free of corruption. Any internal timekeeping facility ghall
continue to maintain timekeeping until the support period applicable to any operational res¢rve
has|elapsed. The error of the meter may vary between +10 % and —100 % and no discrepangies
between the cumulative kWh register(s) and available credit value shall become evident as a
result of any such supply voltage excursions @utside the extended operating range.

A valid token need not be accepted when presented, but the information on the token cafrier
shall then not be altered or invalidated. However, when a valid token is accepted the credit
amqunt shall be transferred correctly to the meter and the credit information of the token ifself
shall have been invalidated. An_invalid token shall not be accepted, altered or damagedq by
pregentation to the meter.

The| display need not operate, or is permitted to operate erratically. The state of the supply
conjrol switch shall not\alter without appropriate conditions prevailing in the meter accounting
prog¢ess, and any otherwise permissible restoration to the “on” state shall not occur without
addjtional manuaklintervention.

Correct operation of all aspects of the payment meter shall resume when the supply volfage
has|returned to within the extended operating range. However, where the meter is fitted wi
realttimeclock for tariff purposes and the supply voltage is below 0,8 U,, for a time period lopger

thar ;

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

ol it ball H o o + 4l % +
Ope Farnu 1t olrair 1eImanmtT UpTIT aimuuyriout itic 1Tot.

NOTE Referalsoto A.1.2.7 for the effects of power failure, and to Annex D for further influences on the-tiniekegping
of anly internal timekeeping facility.

7.23 Abnormal voltage conditions

For|single-phase types, the payment meter shall withstand, without a safety hazard arising the
maximum withstand voltage (1,9 U,)) 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 I,,,5« and unity power factor (in the case of two-element single-phase two-wire meters
50 % of I, in each measuring element simultaneously). This-requirement shall also apply to
sindle-phase three-wire payment meters, where the maximum, withstand voltage shall firsf be
applied to test the first line voltage and current, and then repeated to test the second line volfage
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 sgfety
hazard arising, the maximum withstand voltage (1,9 U,,) applied to any two phases and nejﬂral

withl a phase angle of 60° between the two. phase voltages. The maximum withstand volfage
shall be applied for a period of 4 h together with a current of 50 % of I;,,, and unity power factor

in epch of the two phases under test./A“total of three test runs is required to cover the paifs of
phages, with a cooling period of, Th between each run. This supply voltage withsfand
reqyirement 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
metper is designed forthis service), this requirement shall be met when any two of the three
phages remain (connected. Any internal timekeeping facility shall continue to maintain
timgkeeping under these conditions, without having to run on any operational reserve fitted.

7.3| Heating

Underrated 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
clar|fications and augmentations:

7.6.2 General test conditions

The|requirements given in IEC 62052-11:2020, 9.1 shall apply togethefwith the following:
Any[time-based charging shall be set to zero for the duration of thése’tests. The initial available
credit and any settings in the payment meter shall be such that the supply control switch is| not

exp
test
acc

pptable unless stated otherwise.

No fokens shall be presented to the meter during thése tests. Where the payment meter is fi

with
be d

Imm]
The
con
afte

7.6.

The
The
sup

arried out with a customer token carrier ip, place in the meter during the tests.

ediately after the end of each of the.immunity tests, a valid credit token shall be presen
token and payment meter shall thén operate correctly, including operation of the su
rol switch off and on. Any internal*'timekeeping facility shall continue to operate during
I these tests, and D.5.1 may also be applicable.

3 Test of immunity(to'electrostatic discharges

test shall be carried out first with the supply control switch closed and repeated with

Where the payment meter is fitted with a token interface, the tests shall include air dischal

to th
carr

Afte

e keypad.erto a customer token inserted into the token carrier acceptor where such a tg
ier can\be'retained in the meter.

r\the application of ESD testing, the payment meter shall revert to normal function

bcted to operate during these tests. The supply control switch shall not operate during these
5, but for other functions a temporary degradation or<loss of function or performance is

itted

a token carrier acceptor and the token carrier.can be retained in the meter these tests ghall

ited.

bply
and

requirements given\in IEC 62052-11:2020, 9.3.3 shall apply together with the following:

the

bly control switeh open, and the supply control switch shall not operate during the tgsts.

ges
ken

and

perf

ormance within a period of T 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

swit

ch open.

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

swit

ch 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

est shdll be repedied with the supply control swiitch open ana thererore no test cu

flowing and with the load cables still connected. No change of the actual operating stat

stor]

ed data is allowed. The meter shall continue to operate correctly after the test without

extgrnal intervention.

7.6.

The

The

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

test shall be carried out first for the test load and limits of variation in percentage erro|

givgn in IEC 62053-21:2020, 7.10 and Table 4. The test shall be)carried out with the su

con
pay

The

rol switch closed and test current flowing. During the test) the normal behaviour of
ment meter shall not be disturbed.

test shall be repeated with the supply control switch open and therefore no test cur

flowing and with the load cables still connected. No.change of the actual operating stat

stor

ed data is allowed. The meter shall continue.to operate correctly after the test without

extgrnal intervention.

7.6.

The

7 Surge immunity test

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

The

per

7.6.

The
pay

7.6.

The

7.7

7.7.

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

Aftir) the application_of EMC testing the payment meter shall revert to normal function

rmance within.a period of 1 min, without any external intervention

8 Test\of immunity to damped oscillatory waves

requirements given in IEC 62052-11:2020, 9.3.11 are not applicable to direct-conne
ment meters.

requirements given in IEC 62052-11:2020, 9.3.7 shall apply together with the following:

requirements given in IEC 62052:31:2020, 9.3.9 shall apply together with the following:

ent
or
any

1Y%

r as

Dply
the

rent
B or
any

and

cted

9 Radio interference suppression

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

Power consumption

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
maxXimum current, reference frequency, and reference temperature shall not exceed a value in
VA gequivalent to 0,08 % of U, in volts multiplied by 100 % of 7,5, in amperes (e.g. 230.V [and

60 A gives 11,0 VA; 230 V and 100 A gives 18,4 VA).

Thepe 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 shalkapply to all supply control switches.
The|requirements given in IEC 62052-31:2015, 6.104 shall apply to all load control switches.

7.10 Auxiliary control switches (ACS)

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

— Rated voltage: U,,

— Rated current: 2 A.

Number of operations: The qutput switches shall be rated at U,, 2 A, unity power factor for
10 Q00 contiguous make-and-break operations, together with U,, 1 A, power factor 0,4 indugtive

for 10 000 contiguous\make-and-break operations, so that a total of 20 000 make-and-bfeak
operations is requifed-for a single switch specimen. This is a design requirement only, and no
test|ng 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 cafrier
acciptor shall not suffer electrical damage and all the payment metering functions dhall
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 U, 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 U, and unity

power factor, with balanced loads, and at both 0,05 1., and I;,,.

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

SOC

ket where applicable.

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

9

9.1

Functional requirements

General

eed

The| general requirements for operation of payment meter functionality over the temperagure
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

stat

s shall be made before and after each test or sequence of tests. The beginning and

readings shall then be reconciled with the testing procedure and duration to confirm the inte

of the meter accounting process. Subclause 9.2 givesfurther details of these requirements.

and
end

grity

NOTE Refer to informative Annex A for some general functional requirements, tests, and testing guidelinep for
payment meters, which may for example be considered’and applied when agreeing overall evaluation and sy

testi

g requirements between manufacturer and purehaser. Clause A.1 gives basic functional requirements and

for the prepayment mode of operation. For additional features and options and other payment modes, the speci
of requirements and testing is more diverse andso an outline of the approaches that may be adopted is giv

Clau

Ees A.2and A.3. Further evolution of thefunctional requirements and testing arrangements in Annex

antidipated and so they do not have to be asséssed during payment meter type tests.

9.2

Robustness of meter accounting process

Althlough acceptable error limits are defined for accuracy of energy measurement under nom

and

influence conditionsyfor electricity meters, there is not an equivalent acceptable error in

caldulation of available eredit on payment meters. In addition, the settings and current oper3
modes of the metef 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 m
priof to each/test or sequence of tests of all relevant registers, settings, status, and ag
modes, including:

and

Dur

stem
fests

fying
N in
A is

inal
the
ting

ade
tive

eadings 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.
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.

ing 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 nature of the test;

Q

there are no changes in any energy-based rate setting;

the meter’s timekeeping accuracy is within acceptable limits for the timekeeping mode and

here are no changes in any time-based charge or credit setting;
bny changes in credit and debt values are exactly accounted for by:

p energy measured by the meter during the test x the value of the activeenergy-ba
rate setting

and:

b duration of time recorded by the meter x the value of the active-time-based charg
credit setting

and:

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

OTE 1 Verification of this value requires the ability to verify the value of valid credit on a token carrier b
nd after it has been presented to the meter.

here are no changes to any active modes in the ) meter;

he meter’s display is functioning correctly;

bny push buttons on the meter operate carrectly;

oken acceptance of a valid token occurs on the first or second presentation. This shall
be tested until satisfaction of the criferia listed above has been confirmed;

he supply control switch operates*correctly.

Unless specifically stated otherwise, a maximum of 1 energy-based rate setting and a maxin

of 1

NOT]
activ|

If fo
the

time-based charge or credit setting shall be active for the duration of any test.

F 2 It is acceptable for'2.or more time-based charge settings (e.g. standing charge and debt collection)
e during a test, provided that their combined value remains constant throughout the test.

rate per kWh-for non-active rates shall be set to non-zero values.

re the meter is operating within its limit range of operation, but outside its exten

sed

e or

bfore

not

hum

o be

I some tests \it iS required that the rate per kWh for the active rate is to be set to zero, fhen

ded
bted

10

See

Type test

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 accoupting
consjstency and the other to check the operation of the supply control switch (such as for testing of" clifnatic
requlrements).

NOTE 2 Where a specimen is subjected to any of the tests in 7.8 and its subclauses, then the matching requirements
of DJ5.1 may also be applicable.
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Annex A
(informative)

Functional performance

Basic functionalities — prepayment mode

A.1.1 General

This
mayf
test

her¢ for the prepayment mode of operation, and are separate to the normative requirem
n in the main text of this document. For additional features and options and ‘other payment

give
mod
of th

The
ope
met
fact
fact
test

The
soc
othe

Where “maximum meter load” is stated, this’should be taken as balanced at U,,, /,

powW
0,01
A.1
A.1

The
requ

The
carr
cred

for example be considered and applied when agreeing any overall evaluation and«Sy
ng requirements between manufacturer and purchaser. The basic functionalities~are g

es, the specification of requirements and testing is more diverse and therefore an ou
e approaches that may be adopted is given in Clause A.2 and Clause A.3.

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

payment meter should be mounted as for normalsservice, including in a specified matc
et where applicable. Verification should be carried out under reference conditions un
rwise stated.

mayx and u
er factor. Where “minimum meter lgad” is stated, this should be taken as balanced at
I,, and unity power factor.

2 Prepayment mode.<core functionalities

2.1 Token acceptance

payment meter (should handle valid and invalid tokens in accordance with the folloy
irements:

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

ANnNexX covers some functionalities, tests, and testing guidelines for payment meters, which

tem
ven
bnts

line

e of
The
nce
nce
are

hing
ess

nity

n:

ving

ken
hble

Acceptance of the token should be indicated on the paymeni mefer 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 /;,5, 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

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
beerfcompleted.

A.1]2.2 Token rejection

Thel payment meter should handle valid and invalid tokens in accordance with the following
reqiirements:

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 toany change of information
on the token carrier, i.e. the token should remain valid for use in its.intended application or ith
the correct meter.

The| payment meter should always reject or ignore an _‘invalid token under any prevalling
congditions; there should be no prevailing conditions within the limit range of operation under
whi¢h an invalid token can be accepted.

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

Verffication of token rejection or ignoringtshould be carried out at both zero current and at J,,5«

and| unity power factor. Token rejection or ignoring should be verified at the limits of|the
extdnded 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 accountingiprocess is handled in the payment meter itself. In general, in|the
prepayment mode,the/metered kWh consumption leads to a proportionate decrementing of the
avallable credit valde. Time-based charges such as standing charges also decrement|the
avallable credit value where applicable. All such decrementing can reduce the available ciledit
through zero“te negative values unless further token credit is bought and loaded. When| the
avallable eredit 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
creditbecomes 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
appyy.

The| available credit value should be decremented at the correct ratevset for the time-bgsed
chafges. The implementations of such charge deductions from available‘credit will vary betwleen
diffgrent payment meter types (e.g. deductions being made per hour or per day); appropifiate
chojces of testing periods should be made.

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

Thelabove test should then be repeated at.maximum meter load and, where the payment meter
opefates in monetary units, an appropriate price per kWh should be set. The total dedudtion
fronp available credit over the test period should then be correct in respect of both standing
chafge and kWh register advance. Where the payment meter includes multi-rate kWh regidters
thege tests should be repeated for'€ach 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 yable to decrement the available credit value past zero, into neggtive
valyes, including where for application-specific reasons the load is not interrupted when|the
avallable creditshas been consumed.

Onde the Joad is interrupted by such meter accounting process action, the supply control switch
sholld,only be operable to restore the load after a further appropriate manual intervention, [e.g.
by gréssing a push button or by manually presenting a further credit token. This should be frue
for any—conditionsofthemeteraccountingprocessand—avaitabte—credit,and—forany—supply
voltage or temperature within the limit ranges of operation.

Refer alsoto 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

und

er 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

The

a)

b)

d)

g)

h)

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

lower temperature limit + lower voltage limit;

ower temperature limit + upper voltage limit;
ipper temperature limit + lower voltage limit;

ipper temperature limit + upper voltage limit.
following test sequence should be used:

Fhe payment meter should be in the prepayment mode and mounted-for normal sery
{ncluding in a specified matching socket where applicable. Where the meter inclu

pbart of these tests. Where application-specific non-interruption-p€riods or emergency cf
acilities are incorporated, they should be disabled throughout these tests.

Vhere the payment meter operates in monetary units, ansappropriate price per kWh sh
be set. The meter should be prepared by applyingca load until the available cred
bxhausted and the supply control switch opens autematically. Readings of the cumulz

emoved.

he meter is subjected to the desired temperature limit and the temperature is allowe
stabilise. The supplied voltage is then applied with zero load current and after one min
he register and value readings are again recorded, and checked for correct retention
{nvalid token is then presented and checked for correct rejection.

A\ valid token carrying a suitable amount of credit should then be presented to the mete
check token acceptance. Thelreadings are then recorded and checked for the cor
pdvance of available credit:The supply control switch should now be closed, or car
closed manually, depending’on the design.

he supply voltage is now removed for 5 min and then restored with zero load current.
eadings are then recorded and checked for correct retention.

A\ load of /. and-unity power factor is then applied so that the available credit reduces

max
bnd their ¢changes checked for correct reconciliation. In the case of a multi-rate meter,
est may _be carried out for a single rate only.

Where the payment meter includes a facility for collection of standing charges, the folloy
esSt’should apply. Where any other time-based charging functions are included, they sh

ice,
des

collection of time-based charging functions, they should be disabled until the appropifiate

edit

buld
tis
tive

Wh register and available credit value are thén recorded. The supply voltage is then

d to
ute,
An

rto
rect
be

The

and

bventually thessupply control switch opens automatically. The readings are then reconded

this

ving
buld

tion
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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
payment meter.

the

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,
readings should be recorded, and their changes checked for correct reconciliation.

the

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

voltage limit.
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 U,)) 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 U,. The following test sequence should be

used:

a) The payment meter should be in the prepayment mode and mounted for normal service,
reluding—r—a—spescified—matchirg——socket—where—appheable—\Where—the—meter—ineiydes
collection of time-based charging functions, they should be disabled throughout these tgsts.
Where application-specific non-interruption periods or emergency credit facilities |are
ncorporated they should be disabled throughout these tests. Where the payment meter
bperates in monetary units, the maximum price per kWh should be set. In respect of [any
unction covered by the note in 7.2.1.4 being included in the payment metes, this fundtion
may be inhibited where relevant.

b) The meter should be arranged to have a negative value of available credit, such as to engure
hat the supply control switch is open. Readings of the cumulative kWhregister and available
credit value are then recorded. The supply voltage is then removed:

c) [he supply voltage should be increased from zero at a steady and progressive ratg of
hpproximately 1 % of U, per second with no load currenty dwelling at each of the following
evels for 60 s: 20 % U,, 40 % U,, 60 % U,, 80 % U,,. While at 80 % U,, it should be verffied
hat the supply control switch is in the correct position:

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

e) After 10 s at zero voltage, a supply voltage of 0,8 U,, should be applied to the meter and the

eadings of the cumulative kWh register and available credit value then recorded. Suffidient
oken credit should then be loadeddo ensure that the supply control switch is closed. [The
eadings of the cumulative kWh_register and available credit value are then recorded adain,
bnd the supply voltage is then‘temoved.

The|test sequence in ¢), and\d) is then repeated, with the supply control switch closed buf no
loaq current applied. After @) and 10 s at zero voltage, a supply voltage of 0,8 U, should be

applied to the meter and.the readings of the cumulative kWh register and available credit value
then recorded.

After these tesis;‘the status of all registers, values, and parameters associated with the meter
accpunting process should be seen to have continued to be valid and free of corruption. |Any
intefnal timekKeeping facility should be seen to have continued to maintain timekeeping. [Any
unekpected 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 U, 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 testin 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
befgre the data transfer process is completed, then the meter should be designed such [that
datg 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
corrnuption on the token carrier is permitted if the payment meter is able, from the)informdtion
avallable, to reconstruct the appropriate data on the next insertion of the token-cafrier into| the
tokgn 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 payTent
meter should ensure that no customer token intended for singlé-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
dupl|icate of the token.

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

Thep present the duplicated tokenVerify that the meter rejects this token, and where a vilftual
tokgn 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 rejegted.
The|token should not be erased or invalidated; presentation of a virtual token should resujlt in
an appropriate message being returned from the meter. It should be possible for the tokeph to
be presénted 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
rollgver of the cumulative kWh register. The rollover shall proceed correctly with the dedudtion
from the available credit value corresponding to the advance of the kWh register.

Whegre 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
canpot 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 timp, it
shopld 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/nessage.

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:-¢hanges to payment mode, settings, security keys, or
testfmodes to meet overall system reguirements. These actions may be implemented via| the
tokgn interface or via a separateservice interface, possibly in conjunction with the dush
buttpn(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.
withl a valid token or message.

A.2| Additional functionalities

A.2{1 General

A paymentimeter may provide for additional features and options, and alternative modep of
opefation) The detailed specification of such additional functionality may be manufactyrer-
specific.or of a proprietary nature, or be agreed between purchaser and supplier, or be def1ned
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;

— foken credit partially allocated for repayment of emergency credit debt;
— nhon-interruption periods;

— load-limiting mode;

— feverse-running interruption;

— multiple-block tariffs;

— ¢ollection of agreed debt.

In general, the testing of functionality for these modes and options are somewhat dependent

upoh 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:

Whe¢re the payment meter includes any othér time-based charging functions, they should
initially be disabled for this test, and the“meter load should be zero. An appropriate dgebt
coll¢ction rate (and where applicable, annamount of agreed debt) should then be set to pefrmit
verification of accurate deduction fromravailable credit over a suitable test period. The chpice
of settings will be dependent uponcthe specific implementation of the debt collection facilify in
the payment meter. Where applicable, the debt collection should cease when the agreed debt
amqunt has been deducted from the available credit.

The[above test should then be repeated at maximum meter load and maximum debt collegtion
ratel and, where the payment meter operates in monetary units, an appropriate price per kWh
should be set. Whereapplicable, 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
avallable credit-over the test period should then be correct in respect of both debt colledtion
and|kWh register advance. Where the payment meter includes multi-rate kWh registers, these
tests shodld be repeated for each rate of the kWh registers.

Whe

- ~Sa?- : ote ium
load should be repeated wit

e sandighg an t t maiu.
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 settirg—appropriate—test-programmesthat-oxercise—each—+ate—weekdaytype—heliday-type,
and|monthly or seasonal segment, where included. The checks should include correct rell-pver
for fhe beginning of each new type of tariff day, including at end of year and for 29th &ebrliary
where appropriate, as well as any summertime begins/ends dates. The manufacturer should
statp 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 reasongable
expectation of the life of the meter. The required calendar date/weekday,functionality of|the

intefnal 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 crifical
peripds including change of season, change of year, over 29th February where appropriate, |and
ovef summertime begins/ends dates, with correct date/time and, tariff status evident after{ the
outage period. Where the meter includes facilities for storing.a -hew tariff/charging programme
for pdoption from a defined future date, then this actionkshould be checked, including with
unppwered 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 operdtion
in rgsponse to these test programmes and rate changes should be included in these checks.

A.3] System compliance requirements

The| payment meter is operatedias part of an overall payment system, and the token interface,
seryice port, or any remote-coOmmunications port may be involved in data exchanges for poth
payment and system management purposes. The detailed specification of these data
exchanges may be mahufacturer-specific or of a proprietary nature, or be agreed betwleen
pur¢haser and supplier, or be defined by user organisations or standards.

The| overall system requirements and payment meter compliance tests will then need tq be
based on the “relevant system specification and system testing procedures. In these
circbmstances, confirmation of system compliance by the manufacturer or a releyant
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

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 functio
under abnormal influence conditions such as fault currents, voltage variation, tempera
varigtion and EMC.

Thig

annex should be read in conjunction with IEC 62055-21:2005 for more in-depth definit

ring
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of fiinctions 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, w
ther create the payment meter application process. A function definition is an absfract

toge

repnesentation of functionality and becomes concrete only once it.is)deployed in a spe
instance of a payment meter. It essentially serves to model andrdefine the workings of
payment meter.

A particular function may be implemented with any combinatioen of its subclassified function

with
time
and

payment meter may hypothetically implement a units-based accounting function together

acy

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
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or mpore functions, giving it thelcapability to do things according to those functions.
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meter. For example: theload-side terminals, plus the supply control switch, plus the electr
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rrency-based accounting function, the one being for consumption charges and the othe

in understanding their mutual relationship. A function is an abstract definition of a capak
may be embodied in an object;ywhere it then manifests as an instance of the function
ct is an entity (physical component, device or object-orientated model) that embodies
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B.2 Generalised payment meter instance
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Figure B:1~ Generalised block diagram of a payment meter instance

In this instancé)-the single-part payment meter is arranged as a plug-in unit for use in a matching
socket. Thelelectrical connections between the two parts are made by means of suitable plugs
and| matehing sockets. Once the two parts are properly installed and mechanically lodked
together;-a suitable seal is installed to prevent unauthorised access to the supply terminalsfand
load ferminals 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.

Cre ..Ht ;O pun.,haocd by thc CUTTOUTTITT Gt [=} VUIId;IIs pU;IIt, VVh;Uh ;O :uadcd UIItU d O\utab:c t\.ken
carrfier 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 glips
and| solid-state memory devices such as smart cards and memory Kkey-/deviges.
Corfespondingly, 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 communicat|ons
link

Cerfain 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 thexmeter accounting process and|the
technical status of the payment meter. This allows the management system to perforn] an
accopunting audit on, for example, credits purchased\versus actual consumption and auxiliary
chafges transacted at the payment meter. All information loaded onto a token carrier is usyally
encrypted to prevent tampering and fraudulent, activities.

Onde the available credit is replenished, thé.meter accounting process will either automatigally
cauge the supply control switch actuatorito operate or to optionally enable it to be manyally
operated by the consumer in order :t@orestore power to the consumer load circuit. Mapual
opefation is usually performed by operating a mechanical lever that is accessible on the (iser
intefface of the payment meter.

Thelmeter accounting procéss reduces the available credit according to tariff charges for agtual
consumption and optionally according to auxiliary charges, such as standing charges, debt
recqvery and taxes. Conversely, the meter accounting process increments the available credit
in gccordance with.'purchased credit or in accordance with other credit sources, such as
emargency credit, that may be conditionally released by the meter accounting process.

A rgal-time Clock with an operational reserve (backup battery) typically provides date and {ime
information~to the meter accounting process for the scheduling of time-based charges [and
relepse ‘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.
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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, to6 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.

Subfclauses B.3.2 to B.3.11 should be read in conjunction with [IEC 62055-21:2005, 13.8 in ofder
to ghin 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 togethef.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
congtitute 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 reagling
of information from and also.the writing of information to the Token_Carrier.

It defines an applicationslayer 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.

Seeg| 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

deliyeryfunctions-

B.3|(7 Time functions

The| time function maintains date and time information and time reference information for|use
by gther 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
timg functions.

B.3{8 Test functions

The| generic test function is a support function to all otherfunctions embodied in the payment
metper and specific instances of tests thus vary according to’the particular implementations. See
alsq 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.

Tesfs on a payment meter are typically initiated manually by the action of a user (consumer,
seryice 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
dev|ces; 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 functipns;
of the security functions; of(the recording functions; of the metering function (optical test output
for ¢alibration) and of thesystem 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 partidular
implementations. See also IEC 62055-21:2005, Clause 6, 11.15, A.8.5.2, A.8.6, A.9[2.3,
A.913.3,(A19.4.3 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). Itiwould also geal
with the recording of data onto the token carrier where this is implemented andlas such it would
be a support function to the Token_Carrier_to_Meter_Interface function.

Examples of recording devices are: mechanical rotary registers; (eélectronic 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¢egister; cumulative social credit
regipter; cumulative credit advance register; cumulative emergency credit register; cumulgtive
lifellne credit register; cumulative total consumptionegister; tariff rate registers, auxiliary
chafrge rate registers; token identifier register; date{and time register; supply control switch
actiyation count register.

Examples of recorded parameters are: daylight savings; events calendar; power limit; upder
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;
explry date; schedules of tariff ratesjZschedules of auxiliary charge rates; token identifier;
crygtographic key; meter serial number; software version; date of manufacture; manufacturer
idenftifier.

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

B.3]11 Security functions

The| generig~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
implemeéntations. See also IEC 62055-21:2005, Clause 6, 11.18, 13.7.2, A.8.4, A.8.7, A.9]2.4,
A.913.4,/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

General

1 General

Whére a payment meter 1s of a type that provides for energy-based tariffs controlled 1ro

inte
as (
whe
met

NOT

esign requirements. The type-testing requirements in this Annex shall not be mand
re testing the timekeeping of any internal real-time clock is not required for-the |
rology approval testing of payment meters.

F 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 dem

recq
syn

timd
mar

NOT]
such

D.1

chronisation or setting via a virtual token carrier system or other’external system, then
keeping provisions in IEC 62054-21:2004, 7.4 and 7.5 shall apply when agreed betw
ufacturer and purchaser.

applications are not covered in this document.

2 Real-time clock support facilities

Where a real-time clock is fitted and a battery or other support device is used to providg

ope
Dur
met

An
con

Inc
ava
and

D.1

For
cap

ng an interruption of the supply voltage not exceeding the operation reserve, the payn
er shall keep the time within the préscribed accuracy.

bperation reserve shall be _provided where the clock is used for internal tariff contrg
rol of time-dependent credit.

bses where a real-time: clock is fitted but an operation reserve is either not fitted, or is
lable when the supply voltage is restored, the manufacturer shall state what default st
indications arethen adopted.

3 Operation reserve

primary*batteries and alternative support systems (e.g. a rechargeable battery or a su
hcitor), the timekeeping accuracy shall be better than a change in error of 1,5 s after run

ont

an
nal real-time clock, then the timekeeping requirements of this Annex shall apply, &t :}ast
t

F 2 Some tariff or security applications that are not related to/feattime may employ an elapsed-time cloch,

ory
cgal

and

rding controlled from an internal real-time clock that is.(hot subject to frequient

the
een

but

an

ration reserve while no supply is availdble, then the following requirements shall be met.

nent

| or

not
atus

per-
hing

he.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.

NOT

E If the supply voltage is below 0,8 U, for a time period longer than the operation reserve, then the time

need to be readjusted.

may

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 sihall 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 secdnds
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 pfficial time according to the regulations.

D.2] Synchronous clocks

Where fitted, a synchronous clock shall be capable*of maintaining an accuracy of better fhan
0,19 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
opefating range.

Where an operation reservesbased on a crystal-controlled clock is also fitted to hapdle
timgkeeping during power outage periods, the accuracy shall be better than 0,5 s/24 h, and the
variption of timekeeping. accuracy with temperature shall then be less than 0,15 s/°C/24 h.
Testing to verify thisequirement may be based on the method in D.4.4.3, or by measuring| the
chapge in time-indjcation discrepancy at each relevant temperature over suitable time peripds.

D.3| Crystal-controlled clocks

re’ fitted, a crystal-controlled time clock shall have tlmekeeplng accuracy better

shaII 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
pos|tion and in a climatic chamber where required, and supplied from a power source frep of
voltage dips and short interruptions. Unless otherwise indicated, the reference condit|ons
spegified in [IEC 62052-11:2020, Table 10 shall be maintained.

For|accuracy testing, the payment meter shall be able to display the real time lincluding|the
secpnds, 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 mgans
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.erystal-controlled clogks,
an ¢lectromagnetic coupling picking up the signal from the crystal)*"Where such test facil|ties
proyide for the timekeeping accuracy to be assessed over a sharter period of time, then|the
min{mum 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 paralel with and synchronised to a synchrorous
reference clock. After a testing period of 6 days;y the time indication discrepancy between| the
reference clock and the payment meter undet’'test shall not be more than +1 s. The minimum
peripd of time for this test is 144 h.

D.4]3.2 Test of synchronous clock on operation reserve

The|lpayment meter to be tested|is supplied with power in parallel with and synchronised with a
crydtal-controlled reference _c¢lock. Before the test, the payment meter shall be powered fpr 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 powgred
up before the test 0f ©Operation reserve may commence.

The|power supply to the payment meter under test is then switched off for 36 h. When the pqwer
supply is réestored, the time-indication discrepancy between the reference clock and|the
payment.meéter under test shall not be more than £1,5s. 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 bouncel

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 mgasured at +23[ °C.
The|temperature is then set at +45 °C. After thermal equilibrium is obtained, the timekeeping
accliracy shall be better than £3,3 s/24 h plus the timekeeping accuracy measured at refergnce
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[x 1076,

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 refergnce
temperature (max. £0,5 s/24 h).

The| accuracy of the time base shall notxdiffer from the 23 °C measurement by more than
+57|x 1076.

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
syn¢chronous ofscrystal-controlled modes may be selected for use), then the payment meter
shall be tested.in each of these modes.

D.5)2 Electromagnetic disturbances

Thelpayment-metershall-be-designed—insuch—away-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

b o + i H H FH <l
e o Liiarigc mr umc mureatiuimT UlfoLiTppydiivy .

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 {ime
indigation 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 interruptipns,
incliding those specified in 7.2.2 and in D.5.3.2 to D.58/6, do not adversely affect|the
timgkeeping of any incorporated time function. Any internal*timekeeping facility shall nof be
affected adversely during these tests and shall nat, exhibit any resulting time-indicgtion
disdrepancies 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
typg of reference clock before each test. Suitable equipment is inserted in the power supply|line
to the payment meter in order to submif;the payment meter under test to programmable short
intefruptions and voltage dips withouf\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 interrupt{ons
withl at least 5 s intervals*between each interruption. The period of the interruptions tq be
applied shall be 100/ms’in the first sequence and 1 s in the second sequence. After each [test
seqlence, the time-indication discrepancy between the payment meter under test and|the
syngchronous reférence 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 U, for a period of

2 nMhan ractarad diracthy tn 77 Aftar tha tact tha tima indicatinn Aicaranannsy hatwaan th
mip—thenrestored-directly to L After the testthe 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 U,, 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 ofithe f{est,
the fime-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-contrdlled
clodks.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

EQUIPEMENTS DE COMPTAGE DE L’ELECTRICITE -
SYSTEMES A PAIEMENT -

Partie 31: Exigences particulieres —

~
-

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation comp

L

d

favoriser la coopération internationale pour toutes les questions de normalisation dans’ les domaine
I’Electricité et de I'électronique. A cet effet, '|[EC — entre autres activités — publie desyNoermes internation
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles' au public (PAS) e
Guides (ci-aprés dénommeés "Publication(s) de I'l[EC"). Leur élaboration est confiée'a)des comités d’études
travaux desquels tout Comité national intéressé par le sujet traité peut™participer. Les organisa
imternationales, gouvernementales et non gouvernementales, en liaison ave€ |'1EC, participent égalemen
avaux. L'IEC collabore étroitement avec I’Organisation Internationale de) Normalisation (ISO), selon
ponditions fixées par accord entre les deux organisations.

les décisions ou accords officiels de I'lEC concernant les questions téchriiques représentent, dans la mesu

omme telles par les Comités nationaux de I'lEC. Tous les €&fforts raisonnables sont entrepris afin que
assure de I’exactitude du contenu technique de ses publications; 'lEC ne peut pas étre tenue responsab

t

C

L

P

spnt représentés dans chaque comité d’études.

L

C

S

I'eéventuelle mauvaise utilisation ou interprétation qui en_est faite par un quelconque utilisateur final.

t régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationale
Bgionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

urnissent des services d’évaluation({ de conformité et, dans certains secteurs, accedent aux marque
onformité de I'IEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certific|
dépendants.

Qo =

ous les utilisateurs doivent s’agsurer qu’ils sont en possession de la derniére édition de cette publication.

compris ses experts-particuliers et les membres de ses comités d’études et des Comités nationaux de |

écoulant de la.publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de |
u au crédit qui lui est accordé.

[attention'\est attirée sur les références normatives citées dans cette publication. L’utilisation de publical
bférencées est obligatoire pour une application correcte de la présente publication.

S 00T < P> -

'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I

o

bsée

e 'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). LIEC a pour obj¢t de

5 de
hles,

des

aux
tions
aux
des

e du

ossible, un accord international sur les sujets étudiés, étant donné qtie les Comités nationaux de I'l[EC intérgssés

les Publications de I'lEC se présentent sous la forme de<{ecommandations internationales et sont agrgées

'IEC
e de

Dans le but d’encourager I'uniformité internationalé;jles Comités nationaux de I'lEC s’engagent, dans toute la
npesure possible, a appliquer de fagon transparente' les Publications de I'lEC dans leurs publications nationales
€
r

5 Ou

[IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants

5 de
Ation

ucune responsabilité netdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatgires,

IEC,

our tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de quglque
ature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses

IEC,

fions

bbjet

e 'droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droifs de

propriété et averti de leur existence.

L'IEC 62055-31 a été établie par le comité d’études 13 de I'lEC: Comptage et pilotage de
I’énergie électrique. Il s’agit d’'une Norme internationale.

Cette seconde édition annule et remplace la premiére édition parue en 2005. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

modification du titre;
suppression du contenu de ’Annexe C concernant les exigences relatives a l'interrup

teur

de commande de I'alimentation et ajout de la référence a I'lEC 62052-31:2015 qui contient

les exigences pertinentes.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapportdevote

13/1864/FDIS 13/1866/RVD

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sur)le’vote a
abopti a son approbation.

Lal

Le

hngue employée pour I'élaboration de cette Norme internationale est |'anglais.

présent document a été rédigé selon les Directives ISO/IEC, Rartie 2, il a été dévelo

selgn les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, ‘Supplément IEC, disponi

Sou
pa

=

5 www.iec.ch/members_experts/refdocs. Les principaux typés de documents dévelop
I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Ung liste de toutes les parties de la série IEC 62055, publiées sous le titre général Equipem

de

EC.

Le ¢

comptage de I'électricité — Systémes a paiementy/peut étre consultée sur le site wek

stahilité indiquée sur le site web de I'l|EC, sous webstore.iec.ch dans les données relative

doc

iment recherché. A cette date, le doeliment sera:

econduit,
supprime,
emplacé par une édition révisée, ou

hamendé.

ant

ppé
bles
pés

pnts
de

omité a décidé que le contenu du présent’document ne sera pas modifié avant la dat¢ de

b au
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INTRODUCTION

compteurs a paiement sont utilisés dans des situations ou la fourniture d’énergie électrique

a une charge peut étre coupée ou son rétablissement activé par le compteur a paiement en
fonction d’un tarif de paiement ayant fait I'objet d’un accord entre le client et le fournisseur. Le
compteur a paiement fait partie d’un systéme utilisant des supports de jeton pour transmettre

les

informations de paiement sous forme de jetons entre le réseau d’un fournisseur et les

compteurs a paiement comprenant le processus de comptabilité du compteur.

Le principal objectif de la présente édition est de s’aligner sur les exigences introduites dans

NEC62052-3T:20 TS5 Telative a la securite des compleurs.

Les
la d
prin
des

fonctions d’un compteur a paiement sont la mesure de I'énergie électrique consommméle et
minution de la valeur de crédit disponible en fonction de la consommation mésurée, ef en
cipe en fonction du temps passé. La valeur de crédit disponible est augmentée a la duite
paiements effectués au fournisseur d’électricité, le processus de comptabilité du compfeur

caldule en permanence le solde du crédit disponible du client. Lorsque, 'ta“valeur de ciédit
disgonible a diminué jusqu’a une valeur prédéterminée qui est associée aw’ mode de paiement

utili
Tou

€, un interrupteur est utilisé pour interrompre l'alimentation_de-la charge du client.
fefois, des caractéristiques supplémentaires peuvent exister dans)le compteur a paiemient,

empéchant ou retardant I'ouverture de l'interrupteur, ou limitant téuté prochaine consommdtion

au

de

n faible niveau de charge. Ces dispositions "sociales" peuvent inclure la fournitur

disgositions de crédit d’'urgence, la possibilité de fonctionnement dans un mode de paiement

fixe

En

et I'inhibition des interruptions pendant certaines périodes de temps.

Féponse au paiement (habituellement en numgrajre) et en fonction du type de systéme

particulier, le client peut recevoir un jeton a usage“unique sur un support de jeton jetablg de
valgur équivalente, ou bien un support de jeten‘reutilisable peut étre crédité de la valeuf du

jeto

h ou le jeton peut étre directement transmis au compteur par I'intermédiaire d’'un réseat de

communication (appelé support de jeton:yvirtuel). Des systémes de transfert de données

"uni
des
des
tran
des

clav

L’IE

paig

directionnel" et "bidirectionnel" peuvent étre utilisés et les supports de jeton peuvent Etre
dispositifs physiques tels que desicartes a puce ou d’autres dispositifs électroniques ou
cartes magnétiques, des supports de jeton virtuels ou les informations de jeton $ont
sférées par un systéme de communication distant ou des supports de jeton numériques$ ou
séries de chiffres sont fournies sur un regu papier et saisies sur le compteur au moyen ¢’un
ier.

C 62051:1999, Article 17, donne certains détails de la terminologie du comptage a
ment.
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EQUIPEMENTS DE COMPTAGE DE L’ELECTRICITE -
SYSTEMES A PAIEMENT -

Partie 31: Exigences particulieres —
Compteurs statiques a paiement d’énergie active (classes 0,5, 1 et 2)

n : (1) 'H PE
Uollialric u appiicativri

présente partie de I'lEC 62055 s’applique a des compteurs a paiement statiques

r la mesure de la consommation d’énergie électrique en courant alternatif diunée fréque
nt de 45 Hz a 65 Hz, incluant un interrupteur de commande de I'alimentation-ayant pour
errompre ou de rétablir la fourniture d’électricité a la charge en fonction de la va
rante du crédit disponible maintenu dans le compteur a paiement. Elle ne s’applique
compteurs a paiement statiques de wattheures dont la tehsion entre bornes

022

de
ect,
nce
but
leur
pas

racgordement dépasse 1000V (tension entre phases pour les\¢ompteurs de systémes

polyphasés).

Elle
con

normal (c’est-a-dire avec un socle correspondant spécifié, le cas échéant).

Les
prin
éga

divers éléments fonctionnels principaux, par exemple I’élément de mesure, I'unité d’inter

utili
mis

Les
défi

de base et des essais pour e mode de fonctionnement par prépaiement de I’Annexe A.
marges sont prévues pour. le domaine relativement large de caractéristiques, options, a

acti

divgrses des compteurs a paiement empéchent une spécification exhaustive de méthdg
d’egsai détaillées ‘pour toutes ces exigences. Dans ce cas toutefois, les exigences
merjtionnées dettelle maniére que des essais puissent ensuite étre formulés pour respectg

vali

Le

performance concernant la protection des circuits, 'isolation ou des objectifs similaires

s’appligue aux compteurs a paiement pour applicatiofis”intérieures utilisées dans
ditions climatiques normales, la ou le compteur a paiement est monté comme en ser,

compteurs a paiement constituent des mises\en ceuvre de tous les éléments fonction
cCipaux incorporés dans une enceinte uniquéjavec un socle correspondant spécifié. Il ex
ement des installations de comptage a paiement a dispositifs multiples, dans lesquelled

sateur, l'interface de support de jetonvet I'interrupteur de commande de I'alimentation,
en ceuvre dans plusieurs enceintesiy/ce qui implique des interfaces supplémentaires.

hies dans le présent document, et comprennent des exigences fonctionnelles informat

es et mises en cguvre qui peuvent exister en pratique. La nature et les fonctionna

jer la fonctionnalité spécifique du compteur a paiement soumis a essai.

présent document ne traite pas de la fonctionnalité spécifique ou des exigences

des
vice

hels
iste

les
ace
sont

exigences fonctionnelles .qui¥s’appliquent aux compteurs a paiement sont également

ves
Des
des
ités
des
sont
r et

de
qui

peuvent étre spécifiés en référence a d’autres spécifications ou normes. Les exigences de
sécurité supprimées de I'Edition 1.0 ont été remplacées par des références aux exigences de
sécurité, qui se trouvent a présent dans I'lEC 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 I'lEC 62052-31:2015 et cédent 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

don

nées dans I'lEC 62058-11:2008 et I'l[EC 62058-31:2008 peuvent étre utilisées.
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Les aspects de s(reté sont traités dans la série de normes |IEC 62059. Les aspects
supplémentaires relatifs a la fiabilité, la disponibilité, la maintenance et la durée de vie sont
donnés par I'lEC TC 56.

Le présent document ne traite pas des essais de conformité ni des essais de conformité du
systéme qui peuvent étre exigés en relation avec des exigences légales ou autres sur certains
marcheés.

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 I'édition citée s'applique.
Pour les références non datées, la derniére édition du document de référence s’applique (y
conpris les éventuels amendements).

IEC|60050-300:2001, Vocabulaire Electrotechnique International — Partie'300: Mesures et
appgreils de mesure électriques et électroniques — Partie 311: Termes généraux concermpant
les mesures — Partie 312: Termes généraux concernant les mesures &lectriques — Partie $13:
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 seulemgnt)

IEC|62052-11:2020, Equipement de comptage de I’'électricité — Exigences générales, essals et
conglitions d’essai — Partie 11: Equipement-de comptage

IEC|62052-31:2015, Equipement de :comptage de l’électricité (CA) — Exigences générgles,
essais et conditions d’essai — Partie 31: Exigences et essais sur la sécurité de produit

IEC|62053-21:2020, Equipement de comptage de [’électricité — Exigences particuliéres —
Partie 21: Compteurs statiques d’énergie active en courant alternatif (classes 0,5, 1 et 2)

D

IEC|62054-21:2004, Equipement de comptage d’électricité (C.A.) — Tarification et contrél¢ de
charge — Partie 21 Exigences particuliéres 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)

|IEC62058=11-2008,FEquiperment de comptage detefectricite(ca- )= Contréfe deréception —
Partie 11: Méthodes générales de contrdle de réception

IEC 62058-31:2008, Equipement de comptage de I’électricité (c.a.) — Contréle de réception —
Partie 31: Exigences particulieres pour compteurs statiques d’énergie active (de classes 0,2 S,
0,58, 1et2)
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3 Termes et définitions

Pour les besoins du présent document, les termes et définitions donnés dans
I'IEC 60050-300:2001, 'lEC 62051:1999, I'IEC 62052-11:2020 et I'IEC 62055-21:2005, ainsi
que les suivants, s’appliquent.

NOTE En cas de différence entre les définitions de I'lEC 62055-31 et celles renfermées dans d’autres normes IEC
de référence, les définitions de I'lEC 62055-31 ont priorité.

3.1 Généralités sur le comptage a paiement

3.1.

tension de tenue en courant alternatif
valgur efficace de la tension sinusoidale a fréquence industrielle que le matériel peut suppqrter
penfdant des essais faits dans des conditions spécifiées et pendant une durée spécifiee

[SOURCE: IEC 60050-614:2016, 614-03-22, modifiée]

3.1.p
valéur de crédit disponible
valdur du crédit disponible (en unités monétaires ou d’énergie) utilisable pour consommation
ultéfieure, enregistrée dans le compteur a paiement ou calculée” par celui-ci a chaque [fois
qu’glle est exigée, qui comprend le crédit social si celui-ci es{.mis en ceuvre

3.1
coufrant de défaut
courant circulant en un point donné d’un réseau résultant d’'un défaut en un autre point d¢ ce
résgau

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

3.1(.J4

interrupteur de commande de charge
LCY
Voin IEC 62052-31:2015, 3.7.3¢

3.1JS

interface de charge
borme ou bornes par_lesquelles le circuit de charge du client est raccordé au comptedr a
paigment ou a un_secle correspondant spécifié le cas échéant

3.1.6
insflallationrde comptage a paiement a dispositifs multiples
installatioh de comptage a paiement ou les éléments fonctionnels comprenant I’élément o les
éléments de mesure, le ou les registres, la mémoire et la commande, le processug 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, I'interface de I'alimentation positive et I'interface de charge ne sont pas disposés
sous la forme d’'un compteur a 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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7

compteur a paiement
compteur électrique possédant une fonctionnalité supplémentaire qui peut étre actionnée et
commandée pour permettre la fourniture d’énergie en fonction du mode de paiement convenu

Note

bas

Note|

[SO

3.1.

1 a l'article: 1l 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 I'alimentation positive et I'interface de charge. Un
compteur a 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 I'interface de charge. Dans les deux cas, certaines
mises en ceuvre de compteur a paiement peuvent permettre la fourniture de certaines ou de la totalité des fonctions

2 a l'article: Se référer a la Figure B.1 pour le synoptique généralisé d’'un exemple de compteur(a paiem

RCE: IEC 62051:1999, 17.47]

8

insflallation de comptage a paiement

misg¢ en place d’'un matériel de comptage a paiement installé et prét-a’Usage dans les log
du glient
Note|1 a l'article: Elle comporte le montage approprié du matériel et, si unevinstallation de comptage a paiem

plusi
racc
du cl
apa

3.1.

eurs dispositifs existe, le raccordement approprié de chaque unité\de” matériel. Elle comporte égaleme
rdement du réseau de distribution électrique a l'interface d’alimentation, le raccordement du circuit de ch
ent a I'interface de charge et la mise en service du matériel dans un état fonctionnel d’installation de comg
ement.

D

mode de prépaiement
mode de paiement dans lequel une interruption automatique se produit lorsque la valeu
crédit disponible est épuisée

3.1.

10

crédglit social
valgur de crédit supplémentaire quin’a pas été payée a I'avance par le client, mais qui doit

une

ent.

aux

bnt a
nt le
arge
tage

- du

etre

end
der,
du

payge, ou durée au cours de (aquelle il n'y a pas d’interruption de I'alimentation bien quje le
crédit soit épuisé

3.1./11

socle correspondant'spécifié

<en|relation aveec un compteur a paiement agencé sous forme d’unité enfichable> compr
une|embase avec des machoires permettant d’accepter 'unité enfichable et de s’y raccor
des|bornes(de*raccordement au réseau de distribution électrique et au circuit de chargq
client et des éléments de fixation et de scellé sécurisés appropriés

ntes

Note| 1"a“I’article: Le compteur a paiement est capable de satisfaire aux exigences d’essai de type pertine
lorsqu’il est correctement installé dans n’importe quel socle correspondant spécifié.
3.1.12

interrupteur de commande de I’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 a
paiement ou a un socle correspondant spécifié, le cas échéant
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3.1.14

crédit basé sur le temps

fonction de comptabilité de compteur a paiement qui tient compte du calcul et de la transaction
d’une allocation (sociale) de crédit accordée sur une base temporelle programmée

Note 1 a l'article: Voir IEC 62055-21:2005, 13.8.3.

3.1.15

interface utilisateur

partie d’'un compteur a paiement ou d’'une installation de comptage a paiement permettant au
client de surveiller I'installation et de I'exploiter

Note|1 a larticle: Elle peut également faciliter la lecture et I'inspection du compteur, ainsi que les\activités
d’enfretien du compteur.

Note|2 a I'article: Si des supports de jeton physiques sont utilisés, elle comprend une interface de“support de jeton.
3.2 Jetons

3.214
jeton
<définition relative au matériel> contenu d’information incluant une’instruction fournie 3 un
support de jeton par un fournisseur ou un systéme de gestion, capable d’un transfert ultérieur
et d’'une acceptation par un compteur a paiement spécifique ow un compteur d’'un groupg¢ de
compteurs avec une sécurité appropriée

Note|1 a 'article: Dans un sens plus général, le jeton se réfere afinstruction et a I'information transférée, tandis
que |e support de jeton se référe au dispositif physique utilisé‘pour acheminer I'instruction et I'information gu au
supprt de communication dans le cas d’un support de jeton virtuel.

[SOURCE: IEC 62051:1999, 17.66]

<définition relative au systéme> sous-ensemble d’éléments de données, contenant |une
instfuction et une information, présentes dans I'APDU (Unité de données de protofole
d’application, en anglais "Application Rretocol Data Unit") de la couche application de I'Interface
PO$-jeton, et qui est également transférée au compteur a paiement au moyen d’un support de
jetonh

3.2
jeton de crédit
jeton de valeur
jeton représentant-la-valeur d’'un crédit en valeur monétaire ou d’énergie, destiné a gtre
tranjsféré du point de vente au compteur a paiement

3.2
jeton dupliqué
jetoh contenant les mémes informations qu’un jeton qui a déja été fourni et qui peut donc
égalemént étre un jeton valable

Note 1 a l'article: Ce jeton n’est pas identique a un jeton de remplacement (se référer également a 3.4.9).

Note 2 a I'article: Un jeton dupliqué est une réédition du méme jeton que celui qui a été précédemment édité et qui
est identique a celui-ci dans tous ses aspects, tandis qu’un jeton de remplacement est un jeton nouvellement créé a
la place d’un jeton créé précédemment, qui peut ne pas lui étre identique dans tous ses aspects.

3.24

jeton a usages multiples

jeton (par exemple jeton d’essai) qui peut étre utilisé pour plusieurs sessions réussies dans un
compteur a paiement ou éventuellement avec chaque compteur d’'un groupe de compteurs

Note 1 a I'article: Ces jetons sont généralement utilisés pour les besoins du relevé ou de I’entretien d’un compteur
a des occasions répétées.
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5
n 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 'interface utilisateur ou pour récupérer
certaines données du jeton et les renvoyer sur un support de jeton

Note 1 a I'article: Ceci est a opposer a un jeton de valeur.

3.2.6

jeton de remplacement

Voin 3.4.9.

Note| 1 a l'article: Ce jeton n’est pas identique a un jeton dupliqué (voir 3.2.3).
3.2.7

jeton a usage unique

jetoh (tel qu'un jeton de crédit) qui ne peut étre utilisé que pour une session-réussie dang un
compteur a paiement

3.28

jeton valable

<en|relation avec un compteur a paiement spécifique (ou un groupe de compteurs a paiemept)>
jetoh qui peut étre traité avec succes par le ou les compteurs

3.2P

jeton de valeur

Voin 3.2.2.

3.3 Supports de jeton

3.3/

supjport de jeton

<définition relative au matériel> dispositifs ou supports utilisés pour transporter et présenter
des|informations de jeton a des compteurs a paiement, par exemple du papier imprimé, [une
carte magnétique, une carte/clé,de mémoire électronique, une carte a microprocesseur ou|des
résgaux de communication(de-données

Note| 1 a I'article: Le support de jeton peut également comporter des informations auxiliaires de commande qu de
surveillance vers ou depuis le compteur a paiement, en fonction du type de systéme et des exigences.
<définition relative ;au systéme> support utilisé dans la couche physique de I'Interface POS-
jeton, sur laquelie le jeton est modulé ou codé, et servant a acheminer le jeton du point ol il a
été pgénéré jusqu’au compteur a paiement distant ou il est regu

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.
sup

3
port de jeton jetable

support de jeton impossible a réutiliser une fois qu’il a été accepté ou utilisé, par exemple une
carte magnétique sur papier
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3.3.4

sup

port de jeton lisible par une machine

022

support de jeton physique ou virtuel comportant des informations de jeton qui peuvent étre lues
et traitées automatiquement sur présentation a un compteur a paiement approprié sans autre
opération manuelle

EXEMPLE Jeton utilisant une carte magnétique servant de support de jeton.

3.3.5

sup

port de jeton a mémoire

support de jeton physique contenant un dispositif de mémoire non volatile dans lequel le jeton

est pode electroniquement et memorise lorsqu’il est transporte

3.3.6

supjport de jeton a microprocesseur

support de jeton physique contenant un dispositif a microprocesseur avec une, imémoire [non
volgdtile dans lequel le jeton est codé électroniquement et est mémorisé lorsquiil est transpprté
Note|1 a l'article: Outre les informations de jeton, le support de jeton a microprocesseur peut également contenir
un pfogramme d’application et des données associées.

3.3.7

support de jeton numérique

méthode de transfert de jeton dans laquelle les informations dd jeton peuvent étre représentées
d’'une maniére sécurisée par une série de chiffres numériques (généralement 20 chiffres
impfimés sur un regu) visible et lisible par un étre humain

Note| 1 a I'article: lls peuvent étre saisis dans un compteur.a paiement par I'intermédiaire d’'une interface a clpvier
en vjie d’'une évaluation et d’'une action.

3.3.8

supjport 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 a partir du point de vente oy du
systéme de gestion vers le compteur a paiement

3.3.9

supjport de jeton physique

support de jeton exigeant d’étre transporté par un étre humain au moins sur une partie du tfajet
entrie le point ou le jeton* est chargé sur le support de jeton et le point ou il est récupéré syr le
support de jeton par fe’compteur a paiement

Note|1 a I'articlelDes exemples de supports de jeton physiques sont des nombres imprimés, des cartes
magnétiques, des‘codes-barres imprimés, un enregistrement électronique dans des dispositifs & mémoire teld que
des ¢artes a.puce ou des clés de mémoire et des messages audio dictés par un matériel interactif de réponse vorale.
3.3./10

sup

Voir 3.3.11.

3.3.11

support de jeton réutilisable

support de jeton rechargeable

support de jeton physique qui peut étre 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 systéme de gestion jusqu’au compteur a
paiement et des données de réponse du compteur a paiement retournant vers le point de vente
ou un systéme de gestion pour traitement ultérieur, ou les données de réponse peuvent
probablement revenir a une transaction ultérieure du fournisseur

Note 1 a l'article: Les données de réponse peuvent contenir des informations de consommation, des informations
relatives aux tentatives de falsification, des informations de comptabilité et I'état du jeton avec ou sans horodatage.

3.3.[|a
supjport de jeton virtuel
support de jeton n’exigeant pas d’étre transporté par un étre humain au moins surune partie
du trajet entre le point ou le jeton est chargé sur le support de jeton et le point ou il estrécupéré
sur Je support de jeton par le compteur a paiement

Note|1 a I'article: Des exemples de supports de jeton virtuels sont des modems a courants porteurs en ligne (¢PL),
réseau téléphonique public commuté (RTC), GSM (Global System for Mobile), service GPRS (General Packet Radio
Serv|ce) et radio, réseau local (LAN, Local Area Network), réseau étendu (WAN, Wide Area Network) et raccordement
locall direct.

3.4 Jetons et supports de jeton

3.4.1
interface de support de jeton physique
pile|de protocoles d’interface compléte incluant tout mécanisme d’insertion de jetons ou clavier
pouf un support de jeton physique, le protocole de couche physique et le protocole de coyche
application, plus n’importe quelle couche de protocole’intermédiaire

3.4
accpptation de jeton
recgnnaissance de la réussite du traitement de tout jeton ayant été présenté au comptepr a
paigment

Note|1 a I'article: Celle-ci peut impliquer généralement d’ajouter un crédit de jeton au registre de comptabili{é du
compteur, d’annuler du support de jeton-les informations du jeton, de fagon a empécher toute acceptation ultérleure
par yn quelconque compteur et unelindication visible a I'utilisateur sur I'interface utilisateur. Celle-ci peut également
étre ppplicable de fagon similaire(a n’importe quelle donnée de tarification ou de configuration incluse sur le support
de jgton.

3.43
annjulation de jeton
a) processus conhsistant a effacer ou invalider des informations contenues dans un jéton
alable lors*de son acceptation par un compteur a paiement, pour empécher sa réutilisafion;

b) proceSsus consistant a effacer ou invalider des informations contenues dans un jeton apreés
bascréation, mais avant qu’il ne soit présenté a un compteur a paiement

Note 1 a I'article: Cela se produit généralement lorsque le fournisseur fait une erreur ou si un probleme technique
survient pendant le processus de vente.

3.44

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 a paiement

Note 1 a l'article: Des exemples sont un mécanisme d’insertion de cartes a 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 systéme 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 a paiement

erd—a-larticlo- Ella nout atra-conetituda nar avamnlg d'un olavior nonr iotone A Ariaiioc ou A in mdoani
o sme
© - L L T

d’insertion de jetons physique ou d’une liaison de communication a une machine locale ou distante pour une intefface
de slipport de jeton virtuel.

Note|2 a larticle: L’interface de support de jeton peut également étre utilisée pour transmettre des ‘informations
supplémentaires vers ou depuis le compteur a paiement, par exemple pour les besoins de la gestion/d’un sysféme
de paiement.

3.4
crédit de jeton
valgur de crédit ou d’énergie a transférer du point de vente au comptedr,a paiement sous foffme
de jeton sur un support de jeton

3.48
rejet de jeton
celdi-ci se produit lorsqu’un jeton a été présenté par un conmipteur a paiement, mais n’a pag été
accepté ni effacé ou invalidé

Note|1 a l'article: Dans le cas ou un jeton valable n'a pas_eté accepté, le jeton peut étre présenté et acgepté
ultérleurement lorsque les conditions le permettent.

3.4P
jeton de remplacement
jetoh dont la valeur remplace celle d'unrjeton précédemment créé

Note| 1 a I'article: Les supports de jeton‘physiques peuvent exiger la configuration d’un support de jeton vierge|pour
le compteur du client.

Note|2 a larticle: Un jeton dé remplacement est un jeton nouvellement créé a la place d’un jeton |créé
précédemment et peut ne pas étre identique a celui-ci dans tous ses aspects, tandis qu’un jeton dupliqué es{ une
rééd|tion du méme 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 protocgles d’interface compléete incluant le protocole de couche physique et le protogole
de gouche dpplication, plus n'importe quelle couche de protocole intermédiaire

3.5 | <dnterrupteurs du matériel de comptage

Se référer a I'lEC 62052-31:2015, 3.7.

3.6 Chronométrage et contrdéle de la tarification

3.6.1

chronométrage piloté par résonateur a quartz

processus de maintien de I’heure d’'un compteur a paiement au moyen d’une horloge interne
pilotée par résonateur a quartz

3.6.2

commande externe de la tarification

commande du régime de tarification d’'un compteur a paiement en fonction du temps ou en
fonction de la consommation (co(ts et/ou registres basés sur le temps ou la consommation) par
un ou plusieurs signaux externes
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3.6.3
commande externe de signal horaire
commande d’'une horloge temps réel interne du compteur a paiement par un signal externe

3.6.4
synchronisation externe du temps
synchronisation d’'une horloge temps réel interne du compteur a paiement par un signal externe

3.6.5
commande interne de la tarification

CO IIIGIIdC du IU’S;IIIU dC tal;f;uat;uu d’uu L;UIII'JtUUI a pa;cnlcnt il I‘UIIUt;UII du tCIII}JO Uy en
fongtion de la consommation (codts et/ou registres basés sur le temps ou la consommatjen) par
des|signaux provenant d’'une horloge temps réel interne et d’'un programme de commutatign
3.6.6

chropnométrage interne

maiptien de 'heure d’un compteur a paiement par sa propre installation d’herloge interne
3.6.f

réserve de fonctionnement

péripde de temps maximale aprés coupure de la tension d’alimentation, pendant laquelle le
conpteur a paiement est capable de maintenir une heure, correcte avec une précisior] de
chrgnométrage assouplie spécifiée

3.6.8

temps de rétablissement de réserve

durg¢e exigée pour rétablir la réserve de fonctionnement compléte a partir du moment op la
réserve de fonctionnement a été entiérement épuisée

3.6.p

chropnométrage synchrone

pro¢essus de maintien de I’heure d’'un“Compteur a paiement au moyen d’'une horloge intg¢rne
synchronisée sur un signal dérivé de la fréquence du réseau électrique

Note|1 a larticle: Les compteurs.a‘paiement utilisant un chronométrage synchrone peuvent s’en remettre |a un
chropométrage piloté par résonateura quartz en I'absence du signal de synchronisation.

3.6.10

divergence d’indicdtion de I’heure

diffd
d’ur
I'he

Note|

rence entre 'heure affichée par le compteur a paiement et I'heure réelle ou, dans le

ire détermin€e par la fréquence du réseau électrique

1 a (arficle: L’heure réelle peut étre obtenue au moyen d’une horloge de référence.

cas

chronométragé synchrone, différence entre I’heure affichée par le compteur a paiement et

3.6.

11

précision du chronométrage
augmentation ou diminution de la divergence d’indication de I’heure dans un intervalle de temps
spécifié

3.6.
vari

12
ation de la précision du chronométrage due a une grandeur d’influence

différence entre la précision du chronométrage d’'un compteur a paiement, lorsqu’une seule
grandeur d’influence prend successivement deux valeurs spécifiées, I'une d’elles étant la valeur
de référence
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4 Valeurs électriques nominales

Les compteurs a paiement doivent étre 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 a raccordement direct, tels que définis dans
I'IEC 62052-11:2020, Article 4.

5 Exigences relatives a la construction

5.1 —Généralités

Les|exigences données dans I'lEC 62052-11:2020, Article 5, doivent s’appliquer. Si le eompteur
a pgiement est a utiliser avec un socle correspondant spécifié, ces exigences doivent alors gtre
satisfaites par I’ensemble complet, le compteur a paiement étant monté comme pour [une
utilipation normale.

5.2 Distance dans I’air et lignes de fuite

Les|exigences données dans I'l|EC 62052-31:2015, 6.7.2.1 et 6.7.2.3/doivent s’appliquer pour
inclure les objets métalliques de méme taille et de méme forme que'le.support de jeton lorsqp’ils
sont insérés dans le mécanisme d’insertion de jetons.

Pour les besoins de ces exigences, un jeton métallique doitétre considéré comme représentant
un gircuit auxiliaire avec une tension de référence inférieure ou égale a 40 V.

5.3| Protection contre la pénétration de la poussiére et de I’eau

Les|exigences données dans I'l[EC 62052-31:2015, Article 11, doivent s’appliquer.

Si un mécanisme d’insertion de jetons est monté sur le compteur, les essais doivent alors gtre
effectués sans aucun support de jeton@ans le mécanisme d’insertion de jetons.

Immédiatement aprés les essais ‘et'sans perturber le compteur, le compteur a paiement |doit
fongtionner correctement et un jeton valable doit étre accepté a la premiere présentation ou
aux|suivantes, en allant jusquia un maximum de 4 tentatives.

5.4| Affichage des valeurs mesurées
5.4 Généralités

Les|exigences(données dans I'lEC 62052-11:2020, 5.6, doivent s’appliquer aux compteurg de
paigment_ayant un affichage.

5.4.p Possibilité minimale de I’affichage

Pour les compteurs a paiement fonctionnant en mode de prépaiement, les informations
suivantes doivent pouvoir étre affichées:

— registre d’énergie cumulée en kilowattheures (consommation d’énergie);

— valeur du crédit disponible.

De plus, pour les systémes a support de jeton virtuel, le compteur a paiement doit pouvoir
afficher les détails de la derniére transaction d’achat (heure, date et valeur).

La hauteur des caractéres de I'affichage pour les valeurs numériques doit étre supérieure ou
égale a 4,5 mm.
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Si la valeur de crédit disponible est en unités monétaires, les informations supplémentaires
suivantes doivent pouvoir étre affichées:

— prix du kilowattheure;

— tous les parameétres de tarification basés sur le temps, par exemple les redevances
d’abonnement ou le recouvrement de créances.

Dans le cas d’'un compteur a tarifs multiples, les informations supplémentaires suivantes
doivent également pouvoir étre affichées:

— nombre de kilowattheures cumulés pour chaque tarif;

— prix du kilowattheure pour chaque tarif.

Si yn compteur a paiement a tarifs multiples est piloté par une horloge temps réeb intefne,
I’hepre doit également pouvoir étre affichée.

Si I'affichage d’informations considérées comme privées est exigé (par exempl€ le montant|des
créances ou des transactions), il doit étre possible de limiter I'accés & Raffichage au c‘ient
spécifique (en présentant par exemple un jeton ou un mot de passe‘spécifique au clienft/au
compteur).

543 Voyants
Au minimum, ce qui suit doit étre indiqué et visible a I'avant du compteur a paiement:

— |ndication du tarif de consommation en kilowattheurés (chargement instantané);

— Indication de [l'acceptation d'un jeton (pour{ tous les types de jetons transportés
manuellement).

De plus, pour les compteurs a paiement a-support de jeton virtuel, lorsque l'interrupteur de
commande de I'alimentation est ouvert, une indication ou un message approprié doit pouvoir
étre| présenté [par exemple indiquant d’abord ARRET (OFF), puis AUTORISE (ENABLED), puis
MARCHE (ON)].

Les|dispositifs indicateurs électroniques doivent étre 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 nen.

Le dispositif indicatelr)peut étre relié au boitier du compteur physiquement ou a distance. Dans
le deuxieme cas, les)données a afficher doivent étre enregistrées dans le compteur électrique.

NOTE Les exigénces nationales ou régionales peuvent contenir des dispositions garantissant 'accés aux donpées
pourlles clients.

5.5| (Stockage des valeurs mesurées

Les exigences données dans I'l[EC 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 a conserver fassent I'objet d’un accord entre le fabricant et le laboratoire
d’essai, et qu’elles puissent étre démontrées par conception.

De plus, se référer a D.1.3 et a D.1.4 pour toute réserve de fonctionnement si une horloge
temps réel est montée.

5.6 Dispositif de sortie
Les exigences données dans I'l[EC 62052-11:2020, 5.8, doivent s’appliquer.
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Marquage du compteur

022

Les exigences données dans I'l[EC 62052-11:2020, Article 6, et dans I'lEC 62052-31:2015,
Article 5, doivent s’appliquer.

5.8
5.8.

Interface de support de jeton

1 Généralités

Si une interface de support de jeton physique est montée, elle doit satisfaire aux exigences
mecaniques suivantes.

5.8.

Siu
sup

] Mécanisme d’insertion de jetons

n mécanisme d’insertion de jetons est monté, la force d’insertion exigée podr, insére
bort de jeton dans le mécanisme d’insertion de jetons doit étre inférieure ou égale a 1

La force exigée pour retirer un support de jeton du mécanisme d’insertion de jetons doit

infé
circ
min
de 1

5.8.
Siu

20 (
I’int

6

6.1

Les
d’ern
eta
y cd

Le ¢
paig

fieure ou égale a 10 N. Le compteur doit étre congu de telle sorte que dans

mal d’insertions pendant lesquelles un mécanisme d’insertion de jétons doit fonctionne
0 000.

3 Interface de clavier

he interface de clavier est installée, elle doit étre congue-pour fonctionner pendant au m

brface de clavier ne doit pas dépasser 10 N.

Conditions climatiques

Généralités
compteurs de paiement doivent satisfaire aux exigences relatives aux condit
vironnement normales données)dans I'l[EC 62052-31:2015, 1.4, si elles sont référenc

Ligmentées comme suit. Le eempteur a paiement doit é&tre monté comme en service nor
mpris dans un socle correspondant spécifié, le cas échéant.

as échéant et sauf.sSpécification contraire, les essais doivent étre effectués, le compte

fermé, sauf indication contraire.

Siu
auc

6.2

n mécanisme d’insertion de jetons est monté, les essais doivent alors étre effectués g
in support de jeton dans le mécanisme d’insertion de jetons pendant ces essais.

Fun
D N.
etre
les

bnstances normales et avec un support de jeton convenablement entretenu, le nombre

est

bins

00 manceuvres de chaque clé individuelle. La forcé exigée pour appuyer sur le bouton de

ons
bes,
mal,

ur a

ment étant en mode de prépaiement et l'interrupteur de commande de I'alimentation étant

ans

Domaine de température

6.2.

1 Généralités

Pour le domaine de température, se référer a I'lEC 62052-11:2020, 8.2 (utilisation intérieure),

eta

'EC 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-a-dire de =10 °C a 45 °C) faisant partie
des conditions de fonctionnement assignées du compteur a paiement pour les besoins
métrologiques et fonctionnels, les limites de variation de I'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 I'affichage et de tous les boutons-poussoirs, du processus de
comptabilité du compteur et de tous les registres et paramétres associés, de l'interrupteur de
commande de I'alimentation et de 'interrupteur ou des interrupteurs de commande de charge,
de l'interface a jetons et/ou de toute interface de communication locale ou distante, ainsi que
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Siu
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6.2.

a)

bute
correct, un jeton valable doit étre accepté et un jeton non valable doit étre rejeté ou.ig
5 détérioration ou annulation.

ne horloge temps réel interne est équipée d’'une commande interne de tarification od
ocage de crédit basé sur le temps, il doit étre fait référence a I’Annexe D.

s ce domaine de température et lorsqu’aucune tension d’alimentation n’est appliquég
pteur a paiement, I'’état de tous les registres, les valeurs et les.paramétres associés
essus de comptabilité du compteur doivent toujours étre valables-et exempts de corrup
ne doit y avoir aucune modification des caractéristiques métrologiques et fonctionnelle
pteur lorsque la tension d’alimentation est rétablie par la/suite.

3 Fonctionnement dans le domaine de fonctionhement limite

imite (c’est-a-dire entre —25 °C et —10 °C et entre +45 °C et +55 °C) et lorsque la ten
’alimentation appliquée au compteur 3 _‘paiement se trouve dans le domaine
onctionnement étendu (voir 7.2.1 et 7.2.%.3), les exigences opérationnelles suiva
joivent s’appliquer:

| 'état de tous les registres, valeurs.et parameétres associés au processus de comptah
Hju compteur doit continuer a étre.valable et exempt de corruption. Si une horloge te
éel interne est équipée d’une commande interne de tarification ou du déblocage de cf

es registres de kilowattheures cumulés et la valeur de crédit disponible ne doit appard
b |a suite de quelconques excursions de la température ambiante en dehors du domaing
onctionnement spécifié.

| n’est pas nécessaire qu'un jeton valable soit accepté lorsqu’il est présenté, mais
nformations présentes sur le support de jeton ne doivent alors pas étre modifiées
nvalidées. Toeutéefois, lorsqu’un jeton valable est accepté, la valeur du crédit doit
correctement - transférée au compteur et les informations relatives au crédit du jeton
méme doivent avoir été invalidées. Un jeton non valable ne doit pas étre accepté, mo
bu détérioré lorsqu’il est présenté au compteur.

| ©'est pas nécessaire que l'affichage fonctionne, il est aussi admis qu’il fonctionng

ISposition a tarits multiples et de tous [es circulis auxilaires d eniree et de sortie, [doit

oré

du

au

au
tion
5 du

En dehors du domaine de température spécifié, dnais dans le domaine de fonctionnement

sion
de
htes

ilité
mps
edit

basé sur le temps, il doit étre™fait référence a ’Annexe D. Aucune divergence entre l¢ ou

itre
e de

les
ou
etre
lui-
Hifié

de

maniére erratique | ’état de l'interrupteur de commande de 'alimentation ne dait pas

gtre

modifié sans que des conditions appropriées prédominantes dans le processus de
comptabilité du compteur, et aucun rétablissement admissible par ailleurs dans I'état

'marche" ne doit se produire sans intervention manuelle supplémentaire.

Le fonctionnement correct de tous les aspects du compteur a 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 a paiement, I'état
de tous les registres, les valeurs et les paramétres associés au processus de comptabilité
du compteur doivent toujours étre 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

6.2.
En

tran

app

temps, il doit étre fait référence a I’Annexe D. Le bon fonctionnement de tous les asp

ects

du compteur a paiement doit reprendre lorsque la tension d’alimentation est revenue dans

le domaine de fonctionnement étendu. Toutefois, si le compteur est équipé d’'une hor
temps réel pour les besoins de la tarification et si cette condition d’interruption de la ten

loge
sion

’alimentation persiste pendant une durée supérieure a la réserve de fonctionnementyi
blors admis qu’une remise a I’heure peut étre nécessaire.

@ Stockage et transport en dehors du domaine de fonctionnement limjte

Hehors du domaine de fonctionnement limite, mais dans le domaine de,'stockage e

iquée au compteur a paiement, les exigences de fonctionnement) suivantes doi

s’agpliquer.
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com
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radation résultante des caractéristiques métrologiques etfonctionnelles du compteur ne

se produire. Dans ces conditions, le fonctionnement et la précision de chronométrage de t
fongtion de chronométrage avec une réserve de fonctionnement incorporée dans le comp
a paiement ne sont pas spécifiés. Lorsque la tempéfature ambiante du compteur a paiement

est

revenue dans le domaine de fonctionnement ‘specifié et s’est stabilisée et aprés qu

tengion d’alimentation a été raccordée, puis que la mise en service (ce qui inclu

réin

tialisation de toute fonction de chronométrage) est terminée, le compteur doit fonctio

normalement.

est

de

sport limite (c’est-a-dire de +55°C a +70 °C) et sans aucune tension d’alimentdtion

ent

bt de tous les registres, valeurs et paramétres associés au processus de comptabilit¢ du
pteur doit continuer a étre valable et exempt de corruption, et aucune détérioration ou

doit
bute
eur

la
la
ner

ent

6.3 Humidité relative

Les| exigences données dans J{IEC 62052-11:2020, 8.2, doivent s’appliquer (utilisgtion
intéfieure).

6.4 Protection contre la-pénétration de la poussiére et de I’eau

Les|exigences donnges dans I'lEC 62052-31:2015, Article 11 (compteurs intérieurs), doi
s’agpliquer.

6.5 Essaijs de I'effet des environnements climatiques

Les

7

7.1

exigences données dans I'lEC 62052-11:2020, 8.3, doivent s’appliquer.

Exigences électriques

Exigences générales

Les compteurs a paiement doivent satisfaire aux exigences électriques pertinentes données
dans 'lEC 62052-11:2020 et I'|EC 62053-21:2020 et aux exigences de sécurité données dans
I'IEC 62052-31:2015, telles que référencées et complétées dans le présent document. Le
compteur a paiement doit étre 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 a une installation de comptage a paiement a dispositifs multiples,
I’ensemble de I'essai doit satisfaire aux exigences du présent document. Les dispositifs qui
constituent le compteur a dispositifs multiples doivent étre raccordés selon la méthode de
raccordement préconisée par le fabricant. La longueur du branchement entre les dispositifs doit

étre

conforme a la longueur minimale spécifiée par le fabricant

Le cas échéant et sauf spécification contraire, les essais doivent étre effectués, le compteur a
paiement se trouvant en mode de prépaiement.

L’'interrupteur de commande de I'alimentation doit étre en position fermée pour chacun de ces
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h mécanisme d’insertion de jetons est monté sur le compteur a paiement, les essais.doi
5 étre effectués sans aucun support de jeton dans le mécanisme d’insertion deyjetons,
cification contraire.

es exigences permettent une dégradation temporaire des performanees ‘'ou une pertg
tionnalité pendant les essais pendant une période maximale de 15 s-apres la fin des ess
ompteur & paiement doit ensuite fonctionner correctement conformément aux exiger
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perfinentes sans aucune intervention externe. Aucune modification'de’l’état de fonctionnement
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7.2.
7.2.

Les

En

ou des données enregistrées n’est admise. Se référer a 92"pour ce qui concerne

les

réles au début et a la fin des essais. Si une horloge temps.réel interne est montée podr le

réle interne de la tarification ou du déblocage de crédit basé sur le temps, une référen
hexe D est également a faire.

Influence de la tension d’alimentation
1 Domaine ou domaines de tension
1.1 Généralités

compteurs a paiement doivent satisfaire aux exigences suivantes. Voir Tableau 1.

Tableau 1 — Domaines de tension

Domaine de fonctiohnement spécifié (voir De 0,9a 1,1 U,
7.2.1.2)

Domaine de.fonctionnement étendu (voir De0,8a1,15U,
7.2.1.3)

Domaine-de fonctionnement limite (voir 7.2.1.4) | De 0,0 4 0,8 U,

Bomaine de tenue (voir 7.2.3) De0,0a19U,

Ce qui concerne la vérification du domaine de tension, se référer également aux Articl

Ce a

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 a paiement pour les besoins métrologiques, avec des limites de
variation spécifiées en pourcentage d’erreur par rapport a la tension d’alimentation.
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