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European foreword

The text of document 13/1879/FDIS, future edition 1 of IEC 62057-1, prepared by IEC/TC 13
"Electrical energy measurement and control" was submitted to the IEC-CENELEC parallel vote and
approved by CENELEC as EN IEC 62057-1:2023.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2024-02-03
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2026-05-03
document have to be withdrawn

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 62057-1:2023 was approved by CENELEC as a European
Standard without any modification.

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

IEC 60375:2018 NOTE Approved as EN IEC 60375:2018 (not modified)

IEC 62052-21:2004 NOTE Approved as EN 62052-21:2004 (not modified)

IEC 62053-11:2003 NOTE Approved as EN 62053-11:2003 (not modified)

IEC 62053-21:2020 NOTE Approved as EN IEC 62053-21:2021 (not modified) +A11:2021

IEC 62053-22:2020 NOTE Approved as EN IEC 62053-22:2021 (not modified) +A11:2021
IEC 62053-23:2020 NOTE Approved as EN IEC 62053-23:2021 (not modified) +A11:2021
IEC 62053-24:2020 NOTE Approved as EN IEC 62053-24:2021 (not modified) +A11:2021
IEC 62055-31:2022 NOTE Approved as EN IEC 62055-31:2022 (not modified)

IEC 62477-1:2022 NOTE Approved as EN IEC 62477-1:— (not modified)"

ISO/IEC 17025 NOTE Approved as EN ISO/IEC 17025

' To be published. Stage at time of publication: FprEN IEC 62477-1:2023.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE 1 Where an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cencenelec.eu.

Publication Year Title EN/HD Year
IEC 60417 - Graphical symbols for use on equipment - -
IEC 60617 - Graphical symbols for diagrams - -
2020 Insulation coordination for equipment EN IEC 60664-1 2020

within low-voltage supply systems - Part 1:
Principles, requirements and tests

2018  Classification of environmental conditions - EN IEC 60721-3-2 2018
Part 3-2: Classification of groups of
environmental parameters and their
severities - Transportation and Handling

2019  Classification of environmental conditions - EN IEC 60721-3-3 2019
Part 3-3: Classification of groups of
environmental parameters and their
severities - Stationary use at
weatherprotected locations

IEC 61010-1 2010  Safety requirements for electrical 2010
equipment for measurement, control, and
laboratory use - Part 1: General
requirements

+ A1 (mod) 2016 + A1 2019
EC 61010-031 2015  Safety requirements for electrical EN 61010-031 2015

equipment for measurement, control and
laboratory use - Part 031: Safety
requirements for hand-held probe
assemblies for electrical measurement and

test
+ A1 2018 + A1 2021
EC 61140 2016 Protection against electric shock - EN 61140 2016
Common aspects for installation and
equipment
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EC 61326-1 2020
EC 62052-11 2020
IEC 62052-31 2015
IEC 62053 series
CISPR 11 (mod) 2015
+ A1 2016
+ A2 2019
ISO 3864-1 2011
ISO 7000 -

1ISO 13732-1 2006

Full document details: BS EN IEC 62057-1:2023
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control and laboratory use - EMC
requirements - Part 1: General
requirements

Electricity metering equipment - General
requirements, tests and test conditions -
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General requirements, tests and test
conditions - Part 31: Product safety
requirements and tests

Electricity metering equipment

EN IEC 61326-1

EN IEC 62052-11

IA11
EN 62052-31

EN IEC 62053

Industrial, scientific and medical equipmentEN 55011

- Radio-frequency disturbance
characteristics - Limits and methods of
measurement

Voltage characteristics of electricity
supplied by public electricity networks

Electricity metering equipment (a.c.)

Graphical symbols - Safety colours and

safety signs - Part 1: Design principles for

safety signs and safety markings

Graphical symbols for use on equipment -

Registered symbols

Ergonomics of the thermal environment -
Methods for the assessment of human
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Hot surfaces
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL ENERGY METERS -
TEST EQUIPMENT, TECHNIQUES AND PROCEDURES -

Part 1: Stationary meter test units (MTUs)

FOREWORD

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

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

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

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

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

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

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

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

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

IEC 62057-1 has been prepared by IEC technical committee 13: Electrical energy measurement
and control. It is an International Standard.

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

Draft Report on voting

13/1879/FDIS 13/1886/RVD

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

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62057 series, published under the general title Electrical energy
meters — Test equipment, techniques and procedures, can be found on the IEC website.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.
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ELECTRICAL ENERGY METERS -
TEST EQUIPMENT, TECHNIQUES AND PROCEDURES -

Part 1: Stationary meter test units (MTUs)

1 Scope

This part of IEC 62057 applies to stationary meter test units (MTUs) permanently installed in
laboratories, used for testing and calibration of electricity meters, in particular for their type test,
acceptance test and verification test. It covers the requirements for automatic MTUs for indoor
laboratory application and applies to newly manufactured MTUs to test electricity meters on
50 Hz or 60 Hz networks with an AC voltage up to 600 V (phase to neutral).

If meters are intended for system voltages not specified in this document, special requirements
are agreed between the manufacturer and the purchaser.

This document also defines the kind of tests to perform as type tests / routine tests / acceptance
tests and commissioning tests for MTUs.

It does not apply to:

e portable reference meters and portable sources;

e electricity meters;

e data interfaces to the meter and test procedures of data interface;
e transformer operated MTUs;

e personal computers supplied together with the MTU.
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 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

IEC 60617, Graphical symbols for diagrams (available at http://std.iec.ch/iec60617)

IEC 60664-1:2020, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60721-3-2:2018, Classification of environmental conditions — Part 3-2: Classification of
groups of environmental parameters and their severities — Transportation and handling

IEC 60721-3-3:2019, Classification of environmental conditions — Part 3-3: Classification of
groups of environmental parameters and their severities — Stationary use at weatherprotected
locations
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IEC 61010-031:2015, Safety requirements for electrical equipment for measurement, control
and laboratory use — Part 031: Safety requirements for hand-held probe assemblies for
electrical measurement and test
IEC 61010-031:2015/AMD1:2018

IEC 61010-1:2010, Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements
IEC 61010-1:2010/AMD1:2016

IEC 61140:2016, Protection against electric shock — Common aspects for installation and
equipment

IEC 61326-1:2020, Electrical equipment for measurement, control and laboratory use — EMC
requirements — Part 1: General requirements

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

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

IEC 62053 (all parts), Electricity metering equipment

CISPR 11:2015, Industrial, scientific and medical equipment — Radio-frequency disturbance
characteristics — Limits and methods of measurement

CISPR 11:2015/AMD1:2016

CISPR 11:2015/AMD2:2019

N 50160, Voltage characteristics of electricity supplied by public electricity networks
EN 50470 (all parts), Electricity metering equipment (a.c.)

ISO 3864-1:2011, Graphical symbols — Safety colours and safety signs — Part 1: Design
principles for safety signs and safety markings

ISO 7000, Graphical symbols for use on equipment — Registered symbols (available at
http://www.graphical-symbols.info/equipment)

ISO 13732-1:2006, Ergonomics of the thermal environment — Methods for the assessment of
human responses to contact with surfaces — Part 1: Hot surfaces

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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3.1 Definitions related to the elements of the MTU

3.11

device under test

DUT

meter intended to measure active and/or reactive energy by integrating active and/or reactive
power with respect to time

Note 1 to entry: For the definition of various types of energy meters and their elements, see IEC 62052-11:2020,
IEC 62053-21:2020, IEC 62053-22:2020, IEC 62053-23:2020, and IEC 62053-24:2020.

3.1.2

meter test unit

MTU

assembly of sources, frequency generator, reference or working standard, and error calculation
and indication system to supply the required test signals to the DUT and to measure, calculate
and display the error of the DUT

3.1.3

automatic meter test unit

AMTU

MTU which conducts, controls and monitors the desired function(s) or activity(ies) of meter
testing through computer-controlled software

3.1.4

source

part of the MTU that generates test voltage signals and current signals with the appropriate
frequency, magnitude, and with the appropriate phase angles between currents and voltages

Note 1 to entry: These test signals shall be independent from the mains input in the specified operating range.

Note 2 to entry: The test signals are based on the command(s) received from the test software or controller.

3.1.5

reference standard meter

reference standard

meter used to measure the unit of electrical energy and power

Note 1 to entry: The reference standard meter is designed and operated to obtain the highest accuracy and stability
in a controlled laboratory environment.

Note 2 to entry: A reference standard meter shall be traceable to national or international primary standards.

3.1.6

working standard meter

working standard

meter used to measure the unit of electrical energy and power, for use in MTUs

Note 1 to entry: The working standard meter shall be calibrated against the reference standard (meter).

Note 2 to entry: An MTU can also be fitted with a reference standard used for day to day calibration of DUTs of
high accuracy (reference standard used as the working standard).

3.1.7

standard meter

common term for the reference standard according to 3.1.5 or the working standard in
accordance with 3.1.6

3.1.8

error calculation system

device or a group of devices to count pulses, or read energy values and to compare, calculate

and indicate the relative error of the DUTs Documents
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Note 1 to entry: The default error calculation system receives pulses from the scanning heads or from the pulse
outputs of the DUTs and compares these with pulses received from the standard meter.

3.1.9
output terminal
<of an MTU> terminal from which the test voltages and currents are applied to the DUTs

3.1.10
maximum output power of the source
output power corresponding to the highest load applied at the output terminals of a source

Note 1 to entry: It shall be expressed in VA and shall be defined separately for the test voltage and test current
sources.

3.1.11

S

output stability of source

value or relative error of the output quantity of the source indicating that the output quantity
may likely vary within this number when all other parameters such as supply voltage, etc., are
in accordance with reference conditions (Annex B)

Note 1 to entry: The output stability (S) for voltage, current, power and frequency test output shall be separately
defined in % and is given in Formula (1).

o max {my(T), my(T), ... my (T)}=min{mq(T), my(T), ... my (T} 100 %

X (T)

(1)

where:
S is the stability of the test output;

m,(T) is the N'" measured value with integration period T inside a successive sequence of measurements;

m (T) is the k" value, k = 1...N inside this sequence;

N is the number of values inside this sequence;

T is the integration period;

max is the largest value in a sequence of elements {m,(T), m,(T), .... m(T)};
min is the smallest value in a sequence of elements {m(T), my(T), .... m,(T)}.

The output stability (S, ¢
is given in Formula (2).

) of the phase angle between output values shall be separately defined in ° (degrees) and

Saps = Max {m(T), mo(T), .... mp(T)} = min{m(T), mo(T), .... mp(T)} (2)

Note 2 to entry: The purchaser and the manufacturuer may mutually agree for the integration period 7 and the
values N of the measuring sequence.

3.2 Definitions of active, reactive and apparent power

3.21

active power

active power at any single sinusoidal frequency component of a periodic signal in a single-
phase circuit is defined as the product of the RMS values of current and voltage and the cosine
of the phase angle between them, where the phase angle is the angle of the voltage signal
vector with respect to the current signal vector

Note 1 to entry: Under sinusoidal conditions, the active power is the real part of the complex power.

Note 2 to entry: The active power of the periodic signal is the algebraic sum of the active power of the sinusoidal

frequency components. Documents
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Note 3 to entry: The coherent Sl unit for active power is the watt W.

Note 4 to entry: Time domain calculation under general conditions:

1 T
P =—-Iu(t)-i(t)-dt (3)
r 0
where:
P is the active power;
u(r) is the instantaneous value of the voltage;
i(1) is the instantaneous value of the current;
T is the integration time of the measurement cycle.

Fourier summation for frequency domain calculations with equal time periods for U and 7 up to n” harmonic:

P=3" U Iy -cos(ou —0i) = B+ P+ Py +...+ B, = B+ Ry (4)
where:
P, is the fundamental active power;
Py is the harmonic active power;
U, is the RMS value of the voltage component of order £;
I, is the RMS value of the current component of order k;
Puk is the phase shift between the voltage component of order k and the fundamental voltage component;
Pik is the phase shift between the current component of order k and the fundamental voltage component.

[SOURCE: IEC 62052-11:2020, 3.1.14, modified — Note 2 to entry has been replaced by a new
Note 2 and Note 4 to entry has been added.]

3.2.2

apparent power

product of the RMS voltage U between the terminals of a two-terminal element or two-terminal
circuit and the RMS electric current 7 in the element or circuit

Note 1 to entry: The coherent Sl unit for apparent power is voltampere, VA.
Note 2 to entry: There are no IEC TC 13 standards available for meters measuring apparent power/energy.

Note 3 to entry: Time domain calculation under general conditions:

T T
S—U- 1= Jiz(t)dt-juz(t)dt (5)

T 0 0
where:
S is the apparent power;
U is the RMS value of the voltage;
1 is the RMS value of the current;
u(r) is the instantaneous value of the voltage;
i(1) is the instantaneous value of the current;
T is the integration time of the measurement cycle.

Note 4 to entry: Power triangle method to calculate the absolute value of apparent power for sinusoidal conditions.
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S =4 P?+0? (6)

where:

S is the apparent power;
P is the active power;

0 is the reactive power.

Note 5 to entry: Fourier summation for frequency domain calculations with equal time periods for U and 7 up to nth

harmonic:
n 2 no .2
S:U.[:\/Z U Z I 7
k=1 k" Lug=1"k (7)
where:
S is the apparent power;
U is the RMS value of the voltage;
I is the RMS value of the current;
U, is the RMS value of the voltage component of order £;
I, is the RMS value of the current component of order «.

[SOURCE IEC 60050-131:2013, 131-11-41, modified — The original formula and Note 1 to entry
have been omitted and Notes 3, 4 and 5 to entry have been added.]

3.2.3

reactive power

reactive power at any single sinusoidal frequency component of a periodic signal in a single-
phase circuit is defined as the product of the RMS values of current and voltage and the sine
of the phase angle between them, where the phase angle is the angle of the voltage signal
vector with respect to the current signal vector

Note 1 to entry: In IEC TC 13 standards for reactive energy the reactive power and energy are defined for
fundamental frequency only.

Note 2 to entry: The algorithm used for the calculation of reactive power is not specified, however the meter is
expected to meet the requirements of the relevant accuracy class standard.

Note 3 to entry: The coherent Sl unit for reactive power is voltampere, VA. The special unit var and its symbol var
are also used.

Note 4 to entry: IEC 62053-24:2020 specifies reactive power / energy for fundamental components explicitly.
Harmonics are considered as influence quantities. The algorithm is not specified, but the change of accuracy in the
presence of harmonics shall be within the limits specified. To meet this requirement, meters need harmonic filtering.
For testing it has to be verified, that also the standard meter measures the fundamental reactive power only in the
presence of harmonics. This method is mandatory.

Note 5 to entry: Reactive power Q in a single-phase system for the fundamental frequency component of a periodic
signal and defined as:

Q=Uq 14 sing (8)
where:
0 is the reactive power;
U, is the RMS value of the fundamental frequency components of the voltage;
1 is the RMS value of the fundamental frequency components of the current;
[ is the phase angle between U, and /,.

Note 6 to entry: The power triangle method is used to calculate the absolute value of total non-activ
general conditions. The definition in IEV 131-11-43 is widely known, used for the calculation of wactiDﬂlEtﬂiﬁents
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The definition of "non-active power" is as follows for a two-terminal element or a two-terminal circuit under periodic
conditions, quantity equal to the square root of the difference of the squares of the apparent power and the active
power S and the active power P [IEV 131-11-43].

0 =152 -P? (9)

where:

(0] is the non-active power;
S is the apparent power;
P is the active power.

This method is unambiguous if only fundamental components are present. With sinusoidal voltages and non-
sinusoidal currents the result includes the fundamental and distortion power. Prefixes of Q shall conform to
EC 60375. Standard meters determining accuracy according to IEC 62053-24:2020 do not use this method.

For sinusoidal conditions, the non-active power determined by the power triangle method is equal to the absolute
value of the product of the apparent power and the sine of the phase angle.

Note 7 to entry: Time domain calculation on pure sinusoidal conditions (time phase method)::

15 T
Q=7'£u(t77)-l(t)-dt (10)
where:
(0] is the reactive power;
u(r) is the instantaneous value of the voltage;
i(1) is the instantaneous value of the current;
T is the time period of the fundamental component.

This method is only unambiguous under sinusoidal conditions with fundamental frequencies. In that case reactive
power determined by the time displacement method is the product of the apparent power and the sine of the
displacement angle. To realize this method, meters have a provision for phase shifting adjusted for the fundamental
only. This method is not recommended.

Note 8 to entry: For unambiguous determination of errors the algorithm used by the standard meter for measuring
Q and S shall be indicated in the test report of a DUT. This is particularly important when testing polyphase meters.
In addition, the calculation method of how polyphase power is determined shall be indicated in the test report.

[SOURCE: IEC 62052-11:2020, 3.1.16, modified — Notes 4, 5, 6, 7, 8 to entry have been added.]

3.3 Definitions related to influence quantities

3.3.1

laboratory

<test and measurement area> area that is specifically used for analysis, testing and servicing,
and places with equipment operated by trained personnel

Note 1 to entry: Guidelines for a laboratory setup are described in Annex E.

3.3.2

controlled laboratory environment

environment usually characterized by recognition and control of environmental phenomena and
influences (especially through EMC) by users of the equipment in the laboratory

3.3.3

influence quantity

quantity which is not the subject of the measurement and whose change affects the relationship
between the indication and the result of the measurement

Note 1 to entry: This term is used in the "uncertainty" approach. Documents
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Note 2 to entry: Influence quantities can originate from the measured system, the measuring equipment or the
environment.

Note 3 to entry: As the calibration diagram depends on the influence quantities, in order to assign the result of a
measurement it is necessary to know whether the relevant influence quantities lie within the specified range.

[SOURCE: IEC 60050-311:2001, 311-06-01]

3.3.4

reference conditions

appropriate set of influence quantities and performance characteristics, with reference values,
their tolerances and ranges, with respect to which the intrinsic error is specified

[SOURCE: IEC 60050-311:2001, 311-06-02, modified — to be better adapted to metering.]

3.3.5

variation of error

<due to an influence quantity> difference between the relative errors of the MTU when only one
influence quantity assumes successively two specified values, one of them being the reference
value

[SOURCE: IEC 62052-11:2020, 3.6.6, modified — the word "meter" replaced with "MTU" in the
definition, and the note to entry omitted.]

3.3.6
reference temperature
ambient temperature specified for reference conditions

[SOURCE: IEC 62052-11:2020, 3.6.8]

3.3.7

rated operating conditions

set of specified measuring ranges for performance characteristics and specified operating
ranges for influence quantities, within which the variations of operating errors of an MTU are
specified and determined

[SOURCE: IEC 62052-11:2020, 3.6.10, modified — "a meter" replaced with "an MTU".]

3.4 Definitions related to accuracy

3.41

maximum permissible measurement error

extreme value of measurement error, with respect to a known reference quantity value,
permitted by specifications or regulations for a given measurement, measuring instrument, or
measuring system

Note 1 to entry: Usually, the term "maximum permissible error" or "limits of error" is used where there are two
extreme values.

Note 2 to entry: The term "tolerance" should not be used to designate "maximum permissible error".

[SOURCE: JCGM 200:2012, 4.26]

3.4.2

meter constant

number of revolutions of the rotor of an electromechanical meter or the number of pulses of a
static meter at the test output, per energy unit
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3.4.3

accuracy

<general> closeness of agreement between a measured quantity value and a true quantity value
of a measurand

[SOURCE: JCGM 200:2012, 2.13, modified — use of an admitted term "accuracy" rather than
the preferred term "measurement accuracy", addition of the domain, and note to entry omitted.]

3.44

accuracy

<of a reference or working standard> indicates the closeness of a measured quantity value in
a given range of operation, at reference conditions and a true quantity value of a measurand

Note 1 to entry: The accuracy should be given for:

a) accuracy of voltage measurements;

b)  accuracy of current measurements;

c) accuracy of phase angle measurements;

d) accuracy of frequency measurements;

e) accuracy of active power / energy measurements;
f) accuracy of reactive power / energy measurements;

g) accuracy of apparent power / energy measurements.

3.4.5

accuracy

<of a complete MTU> accuracy of the MTU considering the accuracy of the reference or working
standard, the accuracy of the calculation system (if any), the accuracy of the test signals
including the differences between the test positions

Note 1 to entry: Quantitative validations and qualifications should be done. The accuracy of the complete MTU may
be close to the accuracy of the reference standard if:

o all differences between the accuracy of the working standard and the reference standard are considered in the
calculations;

e the MTU is designed for testing a small number of meters at a time;

e the manufacturer made efforts to reduce the voltage differences between the terminals of the standard meter
and the terminals of the DUTs;

e the manufacturer made efforts to compensate or minimize variations caused by the error calculation system.

Note 2 to entry: The manufacturer has to specify both kinds of accuracies: that of the working standard and that of
the MTU.

3.5 Definitions related to testing

3.5.1
type test
conformity test made on one or more items representative of the production

[SOURCE: IEC 60050-151:2001, 151-16-16]

3.5.2
routine test
conformity test made on each individual item during or after manufacture

[SOURCE: IEC 60050-151:2001, 151-16-17]

3.5.3
acceptance test
contractual test to prove to the purchaser that the item meets certain conditions of its
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[SOURCE: IEC 60050-151:2001, 151-16-23, modified — the second preferred term "hand-over
test" has been omitted.]

3.5.4

verification

<of calibration> set of operations which is used to check whether the indications, under
specified conditions, correspond with a given set of known measurands within the limits of a
predetermined calibration diagram

[SOURCE: IEC 60050-311:2001, 311-01-13, modified — Notes to entry have been omitted.]

3.5.5
commissioning test
test on an item carried out on site, to prove that it is correctly installed and can operate correctly

[SOURCE: IEC 60050-151:2001, 151-16-24]

3.5.6

maintenance test

test carried out periodically on an item to verify that its performance remains within specified
limits, after having made certain adjustments, if necessary

[SOURCE: IEC 60050-151:2001, 151-16-25]

4 Meter test units and automated meter test units

Meter test units (MTUs) are assemblies of sources, reference or working standards, error
calculation systems and indication systems to supply test parameters to and determine the error
of the DUT.

Related to the quantity of meters to be measured the measuring procedures can be automated
by automatic meter test units (AMTUs). These AMTUs are MTUs which conduct, control and
monitor the desired function(s) of meter testing through computer-controlled software. These
activities generally include the following minimum tasks:

e setting, generating, monitoring and controlling the test parameter(s), within defined limits
and tolerances;

e carrying out the test automatically, measuring, calculating and indicating the error of the
DUT;

e storing the results in a defined and reusable format.

The purchaser and the manufacturer may mutually agree for further automation such as
connecting the meter and performing other activities automatically using agreed methods or
techniques.

The AMTU generally includes the following components:

e sources;

e frequency generator;

o standard meter;

e scanning heads to detect the meter pulses or rotor marks;
e error calculation system;

e meter mounting fixtures;

e interface for data read outs of meter under test;
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Instead of separate sources and standard meters, combined devices (calibrators) may be
applied. Accuracy and environmental tests of both sources and standard meters are applicable
for calibrators.

MSVTs (multi secondary voltage transformers) or ICTs (isolating current transformers) may be
included additionally in the AMTU if more than one meter under test with permanent closed link
is to be tested. Both transformer types are described and specified in Annex F and Annex G.

To determine the error of the meters under test, scanning heads may be replaced by register
readings via interfaces of the AMTU if sufficient synchronism of the readings and/or sufficient
register resolution in the DUT are achievable.

NOTE Data readout ports are part of agreements between manufacturer and user.
5 Meter accuracy test methods

5.1 General

The test methods described below can be used for all tests required for testing the DUTs.
Modified or other test methods, which fulfil the same accuracy requirements, may be also
applicable.

The test points and the required stability of the test signals shall be as specified in Clause 6.
The required accuracy of the standard meter and the complete MTU shall be as specified in
Table 17 and Table 19.

5.2 Energy comparison method

A method by which a known amount of energy is supplied both to the DUT and to the standard
meter. This kind of test is also known as "dial test" or "register test" and is mainly used for
register tests.

The relative error for energy comparisons is calculated as follows:

§Wdut:W—_WSt~100% (11)

st

where:

O0Wq4yt is the error of the DUT in %;
Wqut is the energy recorded by the DUT in [kWh] or [kvarh] or [kKVAR];
w.

st

is the energy recorded by the standard meter in [kWh] or [kvarh] or [KVAh].

Measurement errors caused by switching ON/OFF the current source and by filter effects in the
standard meter inputs can be minimized for example by choosing the measurement time
appropriately.

If the error of the working standard meter in comparison to the reference standard meter (6 /,)

needs to be considered in determining the total error of the DUTs, Formula (11) has to be
adapted by an approximated term as follows:
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dut ﬂ Wst( 100% ° (12)

where:
oW is the error of the working standard meter in % (taken from the calibration certificate).
5.3 Power-time measurement method (wattmeter method with register reading)

A method by which the energy supplied to the DUT(s) is determined by the product of a known
constant power and a known interval of time.

The error is calculated as follows:

Weut — Pt -1
5Wdut:dulto—:t.1oo% (13)
st ”

where:

oWyt is the error of the DUT in %

Wqut is the energy recorded by the DUT,;

Pg; is the power recorded by the standard meter;

t is the measuring time interval.

This method requires highly stable sources and accurate time controls.

The overall uncertainties due to the stability of power and time intervals have to be considered.
NOTE Due to the increased accuracy of electronic DUTs this method is seldom used.

The measuring time should guarantee at a minimum the progress of digits of the lowest register
value (resolution), that is sufficient to prove the accuracy.

5.4 Pulse comparison method

For this method, pulses of an energy proportional pulse output of a standard meter are counted
by a pulse counting device. The counter is started by a first pulse from the DUT and is stopped
after completion of a given number of pulses from the DUT.

Pulses from electromechanical meters can be generated with help of a scanning head, based
on sensing the rotor mark, or in the case of static meters, by a blinking LED or an electrical
pulse output. A suitable pulse adapter is needed.

For counting the pulses delivered by the standard meter the following conditions shall be met:
the test duration, at each test point, shall be selected so that the resolution error — determined
by the number of pulses from the standard meter — shall be less than 1 % of the accuracy class
of the DUT. If the manual or type approval of the DUT indicates a minimum test time, e.g. to
fulfil the legal metrology requirements, that minimum test time shall be used.

The relative error of the DUT can be calculated from the nominal and actual number of pulses
counted during the measurement period, as per Formula (14):
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