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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1 000 V a.c. AND 1500 V d.c. -
EQUIPMENT FOR TESTING, MEASURING OR MONITORING
OF PROTECTIVE MEASURES -

Part 12: Performance measuring and monitoring devices (PMD)

FOREWORD

international co-operation on all questions concerning standardlzatlon in t e Ietrlc i¢ fields. To

this end and in addition to other activities, a pecifications
Technical Reports, Publicly Available Specifications (PAS) and /GQuids 3 £d to as “IEC
Publication(s)”). Their preparation is entrusted to technical committges N atlonal Comnmittee interested
in the subject dealt with may participate in this preparatory_wor governmental and non-

Publications is accurate, IEC cannot be
misinterpretation by any end

3| e Yor the
4) In order to promote intern C Ne ong
transparently to the maxi i

between any IEC Public
the latter.

5) IEC provides n' g
equipment declared Ao be

indispensableMqr the cqrrect application of this publication.

9) Attention is drawn te_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.

International Standard IEC 61557-12 has been prepared by IEC technical committee 85:
Measuring equipment for electrical and electromagnetic quantities.

The text of this standard is based on the following documents:

FDIS Report on voting
85/311/FDIS 85/312/RVD

Full information on the voting for the approval of this standard can be found in the
report on voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
This standard is to be used in conjunction with IEC 61557-1 (unless otherwise specified).

A list of all parts of the IEC 61557 series, published under the general title Electrical safety in
low voltage distribution systems up to 1000 V a.c. and 1500 V d.c. — Equipment for testing,
measuring or monitoring of protective measures, can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

@%
S
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INTRODUCTION

As a complement to protection measures, it becomes more and more necessary to measure
different electrical parameters, in order to monitor the required performances in energy
distribution systems due to:

e installation standards evolutions, for instance over current detection is now a new
requirement for the neutral conductor due to harmonic content;

e technological evolutions (electronic loads, electronic measuring methods, etc.);

e end-users needs (cost saving, compliance with aspects of building regulations, etc..);

e safety and continuity of service;

system of references. Therefore there is a need for a ne¥
choices of the end-users in terms of performance, safety,
This standard provides a basis by which such devig
their performance evaluated.

O

indications, etc.
and described, and
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ELECTRICAL SAFETY IN LOW VOLTAGE DISTRIBUTION SYSTEMS
UP TO 1000V a.c. AND 1500V d.c. -
EQUIPMENT FOR TESTING, MEASURING OR MONITORING
OF PROTECTIVE MEASURES -

Part 12: Performance measuring and monitoring devices (PMD)

1 Scope

This part of IEC 61557 specifies requirements for combined perfoy e~measuring and

These devices are fixed installed or portable. They are &
outdoors. This standard is not applicable for:

e electricity metering equipment that complies wit

e simple remote relays or simple monitoring.r

This standard is intended to be us
specified), which specifies

ent and monitoring of electrical parameters
62020.

Combined performag ponitoring devices (PMD), as defined in this standard
give additional s h aids the verification of the installation and enhances
the performange © sution-systems. For instance, those devices help to check if the
level of har ics s still co ant with the wiring systems as required in IEC 60364-5-52.

The combined\ performagce measuring and monitoring devices (PMD) for electrical

i iy this standard are used for general industrial and commercial
A is a specific PMD complying with requirements of IEC 61000-4-30
used in "power quality assessment" applications.

applications. A MD-
class A, which maybé

NOTE 1 Generally such types of devices are used in the following applications or for the following general needs:
— energy management inside the installation;

— monitoring and/or measurement of electrical parameters that may be required or usual;

— measurement and/or monitoring of the quality of energy.

NOTE 2 A measuring and monitoring device of electrical parameters usually consists of several functional
modules. All or some of the functional modules are combined in one device. Examples of functional modules are

mentioned below:

- measurement and indication of several electrical parameters simultaneously;
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- energy measurement and/or monitoring, and also sometimes compliance with aspects of building regulations;
- alarms functions;

- power quality (harmonics, over/undervoltages, voltage dips and swells, etc).
2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2, Environmental testing — Part 2: Tests — Tests B: Dry i

IEC 60068-2-30, Environmental testing — Part 2-30 — Tests
(12 h + 12 h cycle)

eat, cyclic

IEC 60364-6, Low-voltage electrical installations — Part 6%

IEC 61000-4-5, Electromagnetic co
techniques — Surge immunity test

IEC 61000-4-15, Electromagnetic co
techniques — Section 15: Flickermeter

IEC 61000-4-30:2003,
measurement techniq

IEC 61010 (all p@

requirements : GEneral requirements

IEC 61557-1:2007, Electrical safety in low voltage distribution systems up to 1000 V a.c. and
1500 V d.c. — Equipment for testing, measuring or monitoring of protective measures — Part 1:
General requirements

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

IEC 62053-22:2003, Electricity metering equipment (a.c.) — Particular Requirements — Part 22:
Static meters for active energy (classes 0,2 S and 0,5 S)

IEC 62053-23:2003, Electricity metering equipment (a.c.) — Particular requirements — Part 23:
Static meters for reactive energy (classes 2 and 3)

IEC 62053-31:1998, Electricity metering equipment (a.c.) — Particular requirements — Part 31:
Pulse output devices for electromechanical and electronic meters (two wires only)
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 61557-1, unless
otherwise specified in this standard, and the following terms and definitions apply.

3.1 General definitions

3.11
performance measuring and monitoring device
PMD
combination in one or more devices of several functional modules dedicated to measuring and
monitoring electrical parameters in energy distribution systems or electrical installations. A
PMD can be used in connection with sensors (see 4.3)

A PMD that complies with class B as defined in IEC 61000-4-30 ,i
definition.

s alsq tovered by this

NOTE 1 Under the generic term “monitoring” are also included functions of fecordmg\alakn management etc.

NOTE 2 These devices may include power quality functions.

3.1.2

PMD-A
PMD in which all power quality assessment fun 5 withhmeasurement methods and
performance requirements according and with complementary
requirements (safety, EMC, temperat\ influence quantities, ...) of
this standard

3.1.3
power quality assess

power quality fu@

3.1.4
specified externa

current se
CSs
electrical, magneticyaptical or other device intended to transmit a signal corresponding to the
current flowing through the primary circuit of this device

NOTE A current transformer (CT) is in general a magnetic current sensor.

3.1.6

compliance voltage

value of the voltage that can be developed at the output of a current generator while
conforming to the requirement of the uncertainty specification for that output

NOTE This definition applies to current analogue output signals.

Documents

Document Sharing Hub

Full document details: IEC 61557-12 2007


http://www.avadocuments.com/doc/iec-61557-12-2007
http://www.avadocuments.com/doc/iec-61557-12-2007

-12 - 61557-12 © |IEC:2007

3.1.7

voltage sensor

VS

electrical, magnetic, optical or other device intended to transmit a signal corresponding to the
voltage across the primary terminals of this device

NOTE A voltage transformer (VT) is in general a magnetic voltage sensor.

3.1.8
self-powered PMD
equipment able to work without an auxiliary power supply

NOTE 1 Self powered PMD have no provision for power supply terminals.

NOTE 2 Self powered PMD includes equipment powered from measurement inputs, eries, or other

internal power sources (internal photo-voltaic sources, etc.).

3.1.9

auxiliary power supply
external power supply, either a.c. or d.c. that powers the R
separated from the measurement inputs of the PMD

dicated terminals

3.2 Definitions related to uncertainty and perfo

3.2.1

reference conditions
appropriate set of specified values and’s
the smallest permissible uncertainties o

3.2.2
intrinsic uncert

3.2.3
influence qua
quantity which is™Nngt the subject of the measurement and whose change affects the
relationship between the indication and the result of the measurement

NOTE 1 Influence quantities can originate from the measured system, the measuring equipment or the
environment [IEV].

NOTE 2 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 [IEV].

[IEC 60359, definition 3.1.14 modified]

3.24

variation (due to a single influence quantity)

difference between the value measured under reference conditions and any value measured
within the influence range

NOTE The other performance characteristics and the other influence quantities should stay within the ranges

specified for the reference conditions.
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3.2.5

(rated) operating conditions

set of conditions that must be fulfilled during the measurement in order that a calibration
diagram may be valid

NOTE Beside the specified measuring range and rated operating ranges for the influence quantities, the
conditions may include specified ranges for other performance characteristics and other indications that cannot be
expressed as ranges of quantities.

[IEC 60359, definition 3.3.13]

3.2.6
operating uncertainty
uncertainty under the rated operating conditions

instrument.

[IEC 60359, definition 3.2.11, modified]

3.2.7
overall system uncertainty

3.2.8
function performance class

ion” withotit %al sensors, expressed as a percentage and
depending on function |ntringi i and on Vdriations due to influence quantities

NOTE |In this stan(@w S
3.2.9

system performance

NOTE Inthjs standard

3.2.10
rated frequency
fn

value of the frequency in accordance with which the relevant performance of the PMD is fixed

NOTE f, stands for nominal frequency in IEC 61557-1.

3.2.11

rated current

In

value of current in accordance with which the relevant performance of an PMD operated by an
external current sensor (PMD Sx) is fixed

[IEV 314-07-02, modified]

NOTE I, stands for nominal current in IEC 61557-1.
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3.2.12

basic current

h

value of current in accordance with which the relevant performance of a direct connected
PMD (PMD Dx) is fixed

[IEC 62052-11, definition 3.5.1.2, modified]

3.2.13
starting current
]

st
lowest value of the current at which the PMD starts and continues to register

[IEC 62052-11, definition 3.5.1.1, modified]

3.2.14
maximum current
|

max

highest value of current at which the PMD meets the uncertai is standard

[IEC 62052-11, definition 3.5.2, modified]

3.2.15
rated voltage

Depending on the distribution system
either the phase to phase voltage or th

3.2.16

nominal voltage
e
a suitable approxi

[IEV 601-01-21]

ed to designate or identify a system

lowest value~a hich the PMD meets the uncertainty requirements of this standard

3.2.18
maximum voltage

Umax
highest value of voltage at which the PMD meets the uncertainty requirements of this

standard

3.2.19

declared input voltage

Udin _ '
value obtained from the declared supply voltage by a transducer ratio

[IEC 61000-4-30, definition 3.2]
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3.2.20
residual voltage

Uresid
minimum value of U recorded during a voltage dip or interruption

NOTE The residual voltage is expressed as a value in volts, or as a percentage or per unit value of the rated
voltage.

[IEC 61000-4-30, definition 3.25, modified]

3.2.21
demand value
average value of a quantity over a specified period of time

3.2.22

peak demand value
highest demand value (positive or negative) since the beginning o
last reset

ren b or the

3.2.23

thermal demand
emulation of a thermal demand meter that provideg” an expon
given a constant load, the indication reading 90% of{the(agtual ©

9 time lagged demand,

a specified time

NOTE Time is specified by manufacturer, uswvallyN5

3.2.24
three-phase average value

3.2.25
maximum value

highest value measure
reset @

3.2.26
minimum value
lowest value pie

3.2.27

interval
period of time
calculate demand

by 'the PMD to integrate r.m.s. or instantaneous values in order to
res

3.3 Definitions related to electric phenomena

3.31

phase current

1

value of the current flowing in each phase of an electrical distribution system

3.3.2

neutral current

In

value of neutral current of an electrical distribution system
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3.3.3

phase to phase voltage
line to line voltage

u

the voltage between phases

[IEV 601-01-29]

3.34

phase to neutral voltage

line to neutral voltage

v

voltage between a phase in a polyphase system and the neutral point

[IEV 601-01-30]

3.3.5

frequency

f

value of measured frequencies in an electrical distribution

3.3.6

power factor
PF

under periodic conditions, ratio of tk
power

active power to the apparent

NOTE This power factor is not the displacem
[IEV 131-11-46, modified]
3.3.7

amplitude of harmon
y »
value of the amp ¢

Fourier transform of‘a

rmonic frequencies in the spectrum obtained from a

Fourier trans r of & timé function

3.3.9

stationary harmonics (voltage and current)

harmonic content of the signal with the amplitude variation of each harmonic component
remaining constant within £0,1 % of the amplitude of the fundamental

3.3.10

quasi-stationary harmonics (voltage and current)

harmonic content of the signal with the amplitude variation of each harmonic component of
each contiguous 10/12 cycles window remaining within £0,1 % of the fundamental

3.3.11
sub-harmonics (voltage and current)
interharmonic component of harmonic order lower than one

NOTE In this standard sub-harmonic components are restricted to ranks being reciprocal of integers.

[IEV 551-20-10, modified] Documents
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3.3.12

flicker

impression of unsteadiness of visual sensation induced by a light stimulus whose luminance
or spectral distribution fluctuates with time

[IEV 161-08-13]

3.3.13

voltage dip

temporary reduction of the voltage at a point in the electrical distribution system below a
defined threshold

NOTE 1 Interruptions are a special case of a voltage dip. Post-processing may be used
voltage dips and interruptions.

o distinguish between

NOTE 2 In some areas of the world a voltage dip is referred to as sag. Thg 8_considered

interchangeable; however, this standard will only use the term voltage dip.

[IEC 61000-4-30, definition 3.30, modified]

3.3.14

voltage swell
temporary increase of the voltage at a point in the
defined threshold

[IEC 61000-4-30, definition 3.31, modified]

system above a

3.3.15

voltage interruption
reduction of the voltage at a point ex
interruption threshold

distribution system below a defined

3.3.16

condition in a thre®e<phs
component), or the p
NOTE 1 The degreg’o
sequence components

NOTE 2
[IEV 16

3.3.17
amplitude unbalanced voltage

condition in a three-phase system in which the r.m.s. values of the line voltages (fundamental
component) are not all equal. Relative phase between the line voltages is not taken into
account.

NOTE In this standard, voltage unbalance is considered in relation to three-phase systems.

[IEV 161-08-09, modified]

3.3.18

transient overvoltage

short-duration overvoltage of few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped.

[IEV 604-03-13]

NOTE 1 Transient overvoltages may be immediately followed by temporary overvoltages. In such cases the two

overvoltages are considered as separate events.
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NOTE 2 IEC 60071-1 defines three types of transient overvoltages, namely slow-front overvoltages, fast-front
overvoltages and very fast-front overvoltages according to their time to peak, tail or total duration, and possible
superimposed oscillations.

3.3.19

mains signalling voltage

signals transmitted by energy suppliers on public networks for network management purposes,
such as the control of some categories of load.

NOTE Technically, mains signalling is a source of interharmonics voltages. In this case, however, the signal
voltage is intentionally impressed on a selected part of the supply system. The voltage and frequency of the
emitted signal are pre-determined, and the signal is transmitted at particular times.

3.4 Definitions related to measurement techniques

3.41

zero blind measurement
measurement technique where the measurement is performed
techniques and for a given sampling rate, no sample shall bg n

digital
weasurement

processing.
NOTE When zero blind measurement techniques are used, no assumption_i 3 ardjng the stability of the
signal, in opposition with non-zero blind measurement techniqu 0. Si is considered to be stable

during the time where no measurement is done.

3.5 Notations

3.5.1 Functions

Symbol Function

P total active/pawer
Ea

Qal Qy
E.pnl Ey
Sal Sy

total activenenerg

Eapa !

PFp | PFy power factor arithmetic / power factor vector

NOTE PFy = cos(9) when no harmonics are present

Pgi | Py short term flicker / long term flicker

Udip voltage dips including Upg 4ip (line p to line g) and V,, 4;, (line p to neutral)

Uswi voltage swells including Uyq sy (line p to line g) and V, gy, (line p to neutral)

U, transients overvoltage including Uy (line p to line g) and V,, 4 (line p to neutral)
Uint voltage Interruption including Upg int (line p to line g) and Vj, iyt (line p to neutral)
Unp voltage Unbalance phase and amplitude including V|, , (line p to neutral)

Unba voltage Unbalance amplitude including V,, np, (line p to neutral)

Uy voltage harmonics including Upg p (line p to line g) and V, , (line p to neutral)
THD, total harmonic distortion voltage related to fundamental

THD-R, total harmonic distortion voltage related to r.m.s. value
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Iy current harmonics including /, , (harmonics on line p)
THD; total harmonic current related to fundamental

THD-R; total harmonic current related to r.m.s. value

Msv mains signalling voltage

3.5.2 Symbols and abbreviations

%U, percentage of Uy,

%l percentage of /,,

%l percentage of /,
3.5.3 Indices

a active

r reactive

ap apparent

n rated

b basic

nom nominal

N neutral

c calculated

h harmonic

i current

u voltage

dip dips

peak value

resid residual

4 Requirements

4.1 General requirements

The following requirements as well as those given in IEC 61557-1 shall apply unless
otherwise specified hereafter.

For safety requirements, IEC 61010-1, applicable parts of IEC 61010 and additional
requirements specified hereafter shall apply.
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For electromagnetic compatibility (EMC) requirements, IEC 61326-1 shall apply unless
otherwise specified hereafter. For immunity, Table 2 of IEC 61326-1 (Immunity test
requirements for equipment intended for use in industrial locations) shall apply. For emission
either class A or class B limits as defined in IEC 61326-1 shall apply.

NOTE Guidance for requirements applicable to PMD-A or/and PMD is given in Annex E.
4.2 PMD general architecture

Organisation of the measurement chain: the electrical quantity to be measured may be either
directly accessible, as it is generally the case in low-voltage systems, or accessible via
measurement sensors like voltage sensors (VS) or current sensors (CS).

Figure 1 below shows the common organisation of a PMD.

In some cases when a PMD does not include the sensors, their ag
not considered. When a PMD includes the sensors, their a
considered.

mmunication
protocol

~\LS)

JAN
Performance measuring and monitoking deyvicés u - l
(PMD) Cpmmunication
management l
- 7- -
- G T T Q

l - TGED T -
_ | Me:::;zrrr;ent ' A¢quisitio \Bro essjAg | Evaluation _J Display unit |
A l unit ¥ A7 unit l
: (see Note) Y ~ : '
: Digital /0
: l management l
-G TED T o
Eléctrical inp { . Measurement o
signals results Digital /O

IEC 1272/07
Figure 1 — PMD generic measurement chain

NOTE It is not ne at the parts in the dotted lines shown in Figure 1 be included in the PMD.

4.3 Classification of PMD

PMD either can have an internal sensor, or may need an external sensor, as shown in Figure
2. Depending on these characteristics, PMD can be split in 4 categories as defined in Table 1.
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Table 1 — Classification of PMD

Current measurement
Sensor operated PMD Direct connected PMD
(current sensors out of PMD) (current sensors in PMD)
= PMD Sx = PMD Dx
Direct connected PMD PMD SD PMD DD
T (voltage sensors in PMD) . . . . : .
P (Semi-direct insertion) (Direct insertion)
o E 2 PMD xD
[} S
E » Sensor operated PMD PMD SS PMD DS
o| (voltage sensors out of PMD) . . . - . .
£ (Indirect insertion) (Semi-direct insertion)
= PMD xS
-—U—9 >
-4 —p9
PMD SD
Acquisition and
processing units I E— Current h
sensor \)
-
Q*
\d—U— —"—Ci
[, N Y
ltage Q
PMD SS senso PMD DS Voltage
N sensor
-~ - f'
Acquisition and Acquisition and - —e
processing units@ 2 processing units
L

IEC 1273/07

NOTE A PMD s ifi a PMD Dx (respectively PMD xD) can sometimes under certain conditions be used as
xS) when used with external sensors provided that it complies with both requirements

of PMD Sx and Dx (respectively PMD xS and xD).

Figure 2 — Description of different types of PMD

4.4 List of applicable performance classes
4.4.1 List of applicable function performance classes for PMD without external sensors

Table 2 specifies the list of allowed performance classes for a PMD without external sensors:

Table 2 — List of applicable function performance classes
for PMD without external sensors

‘0,02|0,05|0,1‘0,2‘0,5| 1 |1,5| 2 ‘2,5‘ 3 | 5|10|2o‘
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4.4.2 List of applicable system performance classes for PMD with external sensors

Table 3 specifies the list of allowed performance classes for a system including a PMD and its
external sensors:

Table 3 — List of applicable system performance classes
for PMD with external sensors

‘0,02|0,05|0,1‘0,2‘0,5| 1 |1,5| 2 ‘2,5‘ 3 | 5|10|20‘

It is not allowed to specify a system performance class without specified external sensors.

based on the measured intrinsic uncertainty.

When the sensors are not specified, the system performance class js
to Annex D.

4.5 Operating and reference conditions for

4.5.1 Reference conditions

Takle 4 — Referencge iti for testing
Conditions N “ ~ Ref)srence conditions
Operating temperature L \ 23 °C £ 2 °C or otherwise specified by manufacturer

Auxiliary supply voItag§/ Rated power supply voltage 1 %

Relative humidity { S 2 ¢ N |40 % to 60 % RH
2

I\
Phases /\ > Three phases available 2

Voltages unbala

External cztinu\us

<0,1%2

AN

< 3 A/m ac at 50/60 Hz

D.c. compone?(\o{%itag\\Mrrent None
Waveform \) Sinusoidal
Frequency Rated frequency (50 Hz or 60 Hz) £0,2 % P

a Required only in the case of three-phase systems.

b PMD should use the standard rated frequencies of 50 Hz or 60 Hz, where possible, although other rated
frequencies, or rated frequency ranges, including d.c., may be specified.

4.5.2 Rated operating conditions

The tables below give the conditions in which functions shall be performed according to their
specifications.

4.5.21 Rated temperature operating conditions for portable equipment

Table 5 gives the rated operating temperature for portable PMD:
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Table 5 — Rated operating temperatures for portable equipment

K40 temperature
class of PMD

Rated operating range 0 °C to +40 °C
(with specified uncertainty)
Limit range of operation —-10 °C to +55 °C
(no hardware failures)
Limit range for storage and -25°C to +70 °C
shipping

4.5.2.2 Rated temperature operating conditions for fixed installeg

Table 6 gives the rated operating temperature for fixed installed P
Table 6 — Rated operating temperatures for fixed {nst

K55 temperature K70 _tem t\e\ xb temperature
class of PMD /“CJQ of D class of PMD

Rated operating range -5 °C to +55 °C 5° tow Above +70 °C and/or
(with specified uncertainty) under =25 °C a

Limit range of operation to +5 5®to + Above +70 °C and/or
(no hardware failures) under -25 °C a
Limit range for storage and shipping —25 0 +85 °C Acc. to manufacturer
specification 2
a Limits are to be defined by manufacturer acgordi the Wﬂ
b Kx stands for extended conm /\
N

4.5.2.3 Rate@ﬂ

Table 7 gives the rated

ating conditions

and altitude for portable and fixed installed PMD:

(\Ta leNY — Humidity and altitude operating conditions

Standard conditions Extended conditions

Ntw 0to 75 % RH b 0 to above 75 % Rha b
(W|th ecified\uncertainty)

Limit range f operation for30 days/year 0to90 % RH P 0 to above 90 % RH ab
Limit range for storage and shipping 0to 90 % RH b 0 to above 90 % RH ab
Altitude 0to2000m 0 to above 2000 m @

a Limits are to be defined by manufacturer according to the application.

b Relative humidity values are specified without condensation.

The limits of relative humidity as a function of ambient temperature are shown in Figure 3.
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Climatic conditions that
do not occur in practice

70 AN
\
A
\ \
o
ANERN
\ \
—_ \ N
g 50 N
AN AN
N\ ~
< \\ ‘\
(0] -
5 S
o \\\ “~\~
Oég ~_ T
N~
[0]
2 ~
S 23
s 21
€
< |
0
0

Relative humidity (%) EC 1274007

Figure 3 — Relationship between ambien

4.6 Start-up conditions

When no commupicati
according to the

4.7 Requireme

requirements of this standard.

4.7.1 Active power (P) and active energy (E,;) measurements
4711 Techniques

See Annex A.
Zero blind measurement is required.

4.7.1.2 Rated range of operation

The intrinsic uncertainty requirements shall apply within the following rated range:

80 %U, < U < 120 %U,
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4.71.3

Intrinsic uncertainty table

— 25—

The intrinsic uncertainty under reference conditions shall not exceed limits given in Table 8:

Table 8 -

and active energy measurement

Intrinsic uncertainty table for active power

Specified measuring range

Value of current for
Direct connected

Value of current for
Sensor operated

Power factor d

Intrinsic uncertainty limits for

PMD of functio
class

n performance
Cabec

Unit

PMD Dx PMD Sx for C < 1 for C 21
2 %l, = 1<10 %/, 1 %I, <1<5 %I, 1 +2,0x C o requirement %
5 %I, <1<10 %l 2%Il,<1<5 %I, 1 No requiremené/*tm(,-o\x C\\O 5) %

10 Y%l < 1S Iy

5 %Iy < 1< Iay

1

i1,0xq/\

TGN

%

5 %Iy < 1 < 20 %Iy,

2 %I, <1< 10 %I,

0,5 inductive

0,8 capacitive

+(1,7 x &~ 0 5)
0

£(1,7 XC + 0,

req 'e
0 reguirgment

%

10 %ly < 1 < 20 %Iy,

5 %I, < 1< 10 %I,

0,5 inductive

0,8 capacitiv/e/

+(1\0 x C + 0,5)
24,0 x C + 0,5)

%

20 %l < 1< Ipyay

10 %l < 1< Iy

0,5 inducti@

+1,0x C
+1,0x C

?(10 c+04)/
+(1,00x C

1)

%

manc! clasé\(rf'\;e/./og)/— 0,5 - 1 - 2, the permitted values
5-N-2-2,5.

ance class of a PMD with an external current

4.71.4 Limits\of va efo influence quantities

The additions o’ influence quantities with respect to reference conditions as
given in 45 xceed the limits for the relevant performance class given in the
Table 9:
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4.7.1.5 Starting and no-load condition
4.7.1.51 Start-up of the PMD

See subclause 4.6.

4.7.1.5.2 No load condition (only for energy measurement)

When the voltage is applied with no current flowing in the current circuit, the test output of the
PMD shall not produce more than one pulse.

For this test, the current circuit shall be open-circuit and a voltage of 115 % of the rated
voltage shall be applied to the voltage circuit.

NOTE In the case of outside shunt, only the input circuit of the PMD shall be open

The minimum test period At shall be:

Minimum test period At f o lead oﬁitlo
PMD types
forCc<1
PMD 6
((100/C) + 400)x 10 ) +360 %108 )
At = min /\ min
k x m x Up X lax (\ k><m><U x 1,

C is the function performance class;
k

where

vice of the PMD per kilowatt-hour

When starting conditions are met (according to Table 10), intrinsic uncertainty shall be
between —40 % and +90 % of measured values.

If the PMD is designed for the measurement of energy in both directions, then this test shall
be applied with energy flowing in each direction.
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Table 10 — Starting current for active power and active energy measurement

Power factor 2@ Starting current for PMD of function performance class C
PMD types
forC<1 forcz1
PMD Dx ! 2x107° x1, (€ +3)x107° x1,
PMD Sx ! 1x107% %1, C+1x107° x1,
a |n reference conditions, signals are sinusoidal, so in this case power factor = cos ¢.

4.7.2 Reactive power (Q,, Qy) and reactive energy (E, 5, E,y) measure
4.7.21 Techniques

See Annex A.

Zero blind measurement is required.

4.7.2.2 Rated range of operation

The intrinsic uncertainty requirements shall appl
80 %U,<U<120 %U,

4.7.2.3 Intrinsic uncertainty table

The intrinsic uncertainty

Table =1 certain able for reactive power and
/\ eactive.enexgy measurement
SpecifiM \> . Intrinsic uncertainty limits for
sin ¢ PMD of function performance
value of current valye of current\for (inductive or class cabc Unit
Direct connected Sensor bperatéd capacitive)
PMD9x\ forC<3 forcz3

5 %0y < 1 N0 %N\ \2 Py 57 < 5 %y 1 £1,25 x C £1,33x C %

10 %y < P hgar\] 8 %/0 < /S lnax 1 £1,0xC £1,0xC %

10 %ly < 120 %1, \| 8%/, < 1< 10 %I, 05 £1,25 x C £1,33x C %
20 %lp< 1 < ooy 10 %l < 12 Iy 0,5 £1,0x C £1,0x C %
20 %/ps 1 < Iy 10 %I, < 1S Iy 0,25 £1,25 x C £1,33x C %

a The permitted values for reactive energy function performance class C are: 2 — 3; the permitted values for
reactive power function performance class C are: 1 — 2 — 3.

b The permitted values and formula to calculate the system performance class of a PMD with an external
current sensor or voltage sensor are given in Annex D.

¢ For reactive energy measurement class 2 and 3 of this standard, the uncertainty limits of class 2 and 3
defined in Table 6 of IEC 62053-23 can be used as well as the uncertainty limits given in this table.

4.7.2.4 Limits of variation due to influence quantities
The additional variations due to change of influence quantities with respect to reference

conditions as given in 4.5.1, shall not exceed the limits for the relevant performance class
given in Table 12:
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4.7.2.5 Starting and no-load condition
4.7.2.51 Start-up of the PMD

See subclause 4.6.

4.7.2.5.2 No load condition

When the voltage is applied with no current flowing in the current circuit, the test output of the
PMD shall not produce more than one pulse.

For this test, the current circuit shall be open-circuit and a voltage of 115 % of the rated
voltage shall be applied to the voltage circuit.

NOTE In case of outside shunt, only the input circuit shall be open circuited.

The minimum test period At shall be:

Minimum test period At f o lead oﬁitlo
PMD types
forC<3

PMD 5
((240/C) + 360)x10° ~-60)x10°
At = mi /\ min
kxmxUpy X1 6\ k><m><U x I

where

C is the function performance clasg]

k is the number of pu i b% outputvdevice of the PMD per kilovar-hour
(imp/kvarh);

m is the number of

U, s the rated #qlta

Imax 1S the maxi C

For transformer- primary or half-primary registers, the constant k shall
correspond to thesecond oltage and current).

4.7.2.5.3

The PMD ontinue to register at the starting current values (and in case of

three-phase meters, with balanced load) shown in Table 13.

When starting conditions are met (according to Table 13) intrinsic uncertainty shall be
between —40 % and +90 % of measured values.

If the PMD is designed for the measurement of energy in both directions, then this test shall
be applied with energy flowing in each direction.
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Table 13 — Starting current for reactive energy measurement

sin @ (inductive Starting current for PMD of function performance class C
PMD types or capacitive)
forC<3 forcz3
PMD Dx 1 (C+3)x10-3 x I, (5 xC —5)x 1073 x I,
PMD Sx 1 (C+1)x10-3 x I, (2xC=1)x10-3 x I,

4.7.3 Apparent power (S,, Sy) and apparent energy (EapA, EapV) measurements
4.7.31 Techniques

See Annex A.

Zero blind measurement is required.

4.7.3.2 Rated range of operation

The intrinsic uncertainty requirements shall apply withi
80 %U, < U <120 %U,

4.7.3.3 Intrinsic uncertainty table

The intrinsic uncertainty under referénce condj all not exceed the limits given in
Table 14:

Tabl able for apparent power
measurement
Sp cified meqsuri Intrinsic uncertainty limits for
PMD of function performance
Value of c class Cab Unit
Dlrect ect roperated
D Sx forC<1 forcz1
gff\n\\i\q\ 2 %I, < 1<5 %I, £20xC  |+(1,0xC+05)| %
\%/k\\ 5 %), < 1 < Iy £1,0x C £1,0 x C %
< Th\%ml e vaIu for function performance class C are: 0,2-0,56-1-2
b The~permitte values and formula to calculate the system performance class of a PMD with
an extexgal gurrent sensor or voltage sensor are given in Annex D.

4.7.3.4 Limits of variation due to influence quantities

The additional variations due to change of influence quantities with respect to reference
conditions as given in 4.5.1, shall not exceed the limits for the relevant performance class
given in Table 15:
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4.7.4 Frequency (f) measurements
4.7.41 Techniques

Zero blind measurement is not required.

4.7.4.2 Rated range of operation
The intrinsic uncertainty requirements shall apply within the following rated range:

— Voltage: 50 %U, to Upayx; or
— Current:  for PMD Dx: 20 %/, to /5y for PMD Sx: 10 %/, to /44

NOTE Frequency is usually measured from voltage function of PMD; current rated rgage of operation has to be

considered only if this function does not exist in the PMD.

4.7.4.3 Intrinsic uncertainty table

Table 16 — Intrinsic uncertainty tablef/opﬁ.x
Specified measuring range ntr| si¢ uncéctain I' its Unit
for P |0}\per rmance class Cab

45 Hz to 55 Hz or 55 Hz to 65 Hz ( (t\)w\(,‘/ %

02 -\QQ5_76,1 ~0,2-05.

a The permitted values for function performan e class

b The permitted values and formula to calcujate the sy e mance class of a PMD with an external CS or

VS are given in Annex D.

conditions as gi
given in Table 1

quantities for frequency measurement

Influence quantities Temperature coefficient for
Influence range or PMD of function performance Unit
<\K eﬁ@pe influence level class C @
Ambient te er;hjre According to rated 0,1xC % I K
operating range of Table 5
and Table 6
Limits of variation for PMD of
function performance class C
a
Voltage 50 % Uy, to Unyax 02xC %
Harmonics in the voltage circuits P 3rd harmonic 10 % 02xC %

5th harmonic 12 %
7th harmonic 10 %
9th harmonic 3 %
11th harmonic 7 %
13th harmonic 6 %

15th harmonic 1 %

a  The permitted values for function performance class C are: 0,02 - 0,05-0,1-0,2-0,5

b All harmonics components have the same relative phase, but in opposite phase referred to the fundamental
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4.7.5 R.m.s. phase current (/) and neutral current (/y, /y.) measurements
4.7.51 Techniques

See Annex A.
Zero blind measurement is not required.

4.7.5.2 Rated range of operation

The intrinsic uncertainty requirements shall apply within the rated ranges given in Table 18

and Table 19:
4.7.5.21 Rated range of operation for phase current
Table 18 — Rated range of operation for phase curre surement
PMD types Specified measuring range MmlThuaquTrﬁ\wN \Sg;factor
PMD Sx 10 %I, to 120 %/,

\> 2

L\
PMD Dx 20 %Iy, to Ing <

4.7.5.2.2 Rated rangg’ of\opefrati
calculated neutr

Table 19 - Ra %
PMD types\/ Specified measu Minimum ban_dwidth Crest factor
. (harmonic)

PMD Sx to 12 Y%l 45 Hz to 15 times rated 2
frequency or

d.c. and 45 Hz to 15 times
rated frequency

A\
DN \> 20 %y, 10 Iy 45 Hz to 15 times rated 2
frequency or

d.c. and 45 Hz to 15 times
rated frequency

NOTE The nominal current of the neutral current sensor may be different from the one for phase current sensor.
4.7.5.3 Intrinsic uncertainty table

The intrinsic uncertainty under reference conditions shall not exceed limits given in Table 20,
Table 21 and Table 22.
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4.7.5.3.1 Intrinsic uncertainty table for phase current

Table 20 - Intrinsic uncertainty table for phase current

Specified measuring range
Intrinsic uncertainty limits
value of current for value of current for for PMD of function Unit
Direct connected Sensor operated performance class C 2 b
PMD Dx PMD Sx
20 %l = 1 = Ipay 10 %/ £ 1 = Imax +1,0x C %

a  The permitted values for function performance class C are: 0,05-0,1-0,2-0,5-1 - 2.

The permitted values and formula to calculate the system performance class of a PMD
with an external current sensor are given in Annex D.

4.7.5.3.2 Intrinsic uncertainty table for measured neutral curgen

Specified measuring range

value of current for value of current for
Direct connected Sensor operated
PMD Dx PMD Sx

20 %Iy < Iy < Imax

a

b

4.7.5.3.3 Intrinsic|u lated neutral current (from phase

ty table for neutral current calculation

Specified }w\aane
Intrinsic uncertainty limits
alue of current for for PMD of function Unit
Sensor operated performance class Cabd
< PMD Sx
10 %l < 15 © < Inax +1,0x C %l ©

a Wd values for function performance class C are: 0,1 -0,2-0,5-1 - 2.
b The permitted values and formula to calculate the system performance class of a PMD
with an external current sensor are given in Annex D.

Uncertainty shall be expressed as a percentage of the phase current, whose current is
the largest.

Performance class C refers to Phase current performance class.

4.7.5.4 Limits of variation due to influence quantities
The additional variations due to change of influence quantities with respect to reference

conditions as given in 4.5.1, shall not exceed the limits for the relevant performance class
given in Table 23:

Documents

Document Sharing Hub

Full document details: IEC 61557-12 2007


http://www.avadocuments.com/doc/iec-61557-12-2007
http://www.avadocuments.com/doc/iec-61557-12-2007

— 37 -

61557-12 © IEC:2007

/)

‘sabues abejjon A|ddns paijioads ayy |je 1oy Juswaldinbal ay) yum A
1B 2uop aq ||eys sisa] ‘'o'p Jo o'e abeyjon A|ddns ay) jo abuel i

aouewloyiad uolouny Joj senjeA papiwiad 8yl Z — L — G'0 — 20 :8Je juauno |

090 _mrT\n_\S_n_ OsED Aup’u| "abuel siy} Jo anjea jndul Jaddn pue anjea indul Jomoj je 1se9|

—2'0— L0 :8JE JUBLIND [BIINBU PB}BINJ|ED 10} O SSE|D
Sp|0 @ouew.Joad uoljouny Joj sanjeA pajpiuied a8yl e

%

s
2 X 10 Yiop 01 ngm \/\ \\m\ﬂ\mmm > paley 5 obejjon Alddns Jjeamod Aleljixny

e
2 sse|2 aduewloyiad uol3ouny
30 QINd 104 UonELIRA JO SHWIT

m_n_
M/ % 2 X600 Xew, s s o0y XeW; s 1 s99% oz UBW_ ainjesadway JUsIqUY
XS dNd pajesado Xd diNd P93oauuod
wun ed SSe|d JOSUaS JUaLIND 104 39841g jua.ind Jo4 abues aaugniyi adf3 souanjjuj
! asuewdsopad uoiyouny Jo diNd
10§ JUaI2134309 ainjesadwia) q @Bues Buinseaw payidadg sanjjuenb asuanpu|

juswalnseaw jUalind [eijnau pue jualind aseyd 1o} sanjipuenb asuanpyu| — ¢z a|qel

Documents

Document Sharing Hub

Full document details: IEC 61557-12 2007


http://www.avadocuments.com/doc/iec-61557-12-2007
http://www.avadocuments.com/doc/iec-61557-12-2007

— 38 —

4.7.6 R.m.s. voltage (U) measurements

4.7.6.1

See Annex A.

Technique

Zero blind measurement is not required.

4.7.6.2

Rated range of operation

61557-12 © |IEC:2007

The intrinsic uncertainty requirements shall apply within the rated ranges given in Table 24:

Table 24 — Rated range of operation for r.m.s. voltage W

Specified measuring

manufacturer

PMD types Minimum ban.dW|dt Crest tor
range (harmonic)
PMD xS 20 %U,, to 120 %U,, i \>1?§
see NOTE N
PMD xD As specified by 1,5

NOTE Between 20% of U, and 50% of U,, P usi equenrgcy d chcmts not operating in all the rated
range can measure voltage with the last consist eastxed\valuenof frequency

4.7.6.3

The intrinsic uncertain

Tabl@— Idtrinsic u

Intrinsic unceftainty Aa

NS

itio

shall not exceed limits given in Table 25:

able for r.m.s. voltage measurement

iﬁ% uring
Value of\voltage for

Di c nn cte

nefe

f voltage for
Sensor operated
PMD xS

Intrinsic uncertainty limits
for PMD of function
performance class C 3P

Unit

<N\ ‘{\Dmax\

Umin sUs Umax ¢

#1,0xC

%

ernal CS or VS are given in Annex D.

¢ Manufacturer can define Upax and Upin, taking into account minimum measuring range
of Table 24.

4.7.6.4

Limits of variation due to influence quantities

The additional variations due to change of influence quantities with respect to reference
conditions as given in 4.5.1, shall not exceed the limits for the relevant performance class

given in Table 26:
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4.7.7 Power factor (PF,, PF,) measurements

4.7.71 Techniques

See Annex A.

4.7.7.2 Rated range of operation

The intrinsic uncertainty requirements shall apply within the following rated ranges:

— Voltage: 50 %U, to Upax or;
— Current:  for PMD Dx: 20 %/, to /.«
for PMD Sx: 10 %/, to /4«

4.7.7.3 Intrinsic uncertainty table

The intrinsic uncertainty under reference conditions shall not ex

Ingrinsicunc taﬁtyll itSfor

Specified measuring range MD of funstionperformance Unit
class C 2
A

From 0,5 inductive to 0,8 capagitive /\Q \// /\1\91 x\§ c
N

a The permitted values for functien peMorimance glass G are: 0,5)-1 -2 -5 - 10.
b The permitted values and formulaMo calqulate the syste erformance class of a PMD

with an external current sensor/or voltage iven in Annex D.

¢ No units.

4.7.7.4 Limits of vari

The additional ¢®

and Table 15 for powe
into account the wo
4.7.8 Short

4.7.8.1
See IEC 6104Q

4.7.8.2 Rated rarige of operation

The intrinsic uncertainty requirements shall apply within the following rated range:
— Voltage: 80 %U,, to Unax

4.7.8.3 Intrinsic uncertainty table

The intrinsic uncertainty under reference conditions shall not exceed limits given in Table 28:

Table 28 - Intrinsic uncertainty table for flicker measurement

Specified measuring range Intrinsic uncertainty limits Unit
for PMD of function
performance class C 2

From 0,4 to 2 +1,0x C %

a8 The permitted values for function performance class C are: 0,5-1-2-5-10. Documents
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4.7.9 Voltage dip (Udip) and voltage swell (Ug,,) measurements
4.7.91 Techniques

See Annex A. Zero blind measurement is required.

Requirements in 5.4 of IEC 61000-4-30 apply, with the following modifications:
— in this part, either a fixed reference voltage or a sliding reference voltage with a one-

minute time constant first order filter are required as threshold value for voltage dips or
voltage swells detection;

— in this part, a synchronisation on zero crossing of voltage fundamental is not required.

4.7.9.2 Rated range of operation

The intrinsic uncertainty requirements shall apply within the rated rapges giveni 29:

Table 29 — Rated range of operation for voltage dips and s Is\mea

PMD tvpes Minimum threshold range inimym W range
yp settable for voltage di?/\ settable fonvoltage swell
PMD xS From 5 %U, 10 100 %0, () from 100% U4 to 120 %U,

PMD xD As specw by m@n\gfak@?e{/ /55‘ spg\ogied by manufacturer

N \
east\to on the measured voltage.

Minimum detectable duration shall be

4.7.9.3 Intrinsic uncertainty table

The intrinsic uncertainty

Table 30 — Intr| oltage dips and swells measurement

&2 Intrinsic uncertainty limits for
eas PMD of function performance Unit
class cabc
Dips, res@ua\i\}\ag\ errvoltage +1,0x C %Up

durgtiomand swells duration One period at the network ms d
frequency

itted values for function performance class C are: 0,1 -0,2-0,5-1 - 2.

tainty of a dip or swell duration is equal to the dip or swell commencement
uncertainty (half a cycle) plus the dip or swell conclusion uncertainty (half a cycle).

d  This is a fixed uncertainty.

4.7.9.4 Limits of variation due to influence quantities
The additional variations due to change of influence quantities with respect to reference

conditions as given in 4.5.1, shall not exceed the limits for the relevant performance class
given in Table 31:

Documents

Document Sharing Hub

Full document details: IEC 61557-12 2007


http://www.avadocuments.com/doc/iec-61557-12-2007
http://www.avadocuments.com/doc/iec-61557-12-2007

61557-12 © IEC:2007

—42 —

O

eo Aue u| ‘abuel sy} jo anjea indul Jaddn pue anjea jndul Jamoj je }ses|
ejjon Ajddns sulew Aq paiamod QNd B 10} po|}Ies ale s)wl| 8sdyl o

1 Bu W Yinwjuiw jJunovoe ojul Buye) ‘YW pue XY suyep ues Jaunioejnuely g
Z £ g é.o :eJe O sse|o eouewliopuad uonouny 1oy senjeA paniwiad ay] e

Uno, 2 %XG0 Xewn s g s ulug \\m@D w%b % o F Aousnbauy pajes Kousnbal
Uno, 29X 10 XBWn s 0 s Uln XeWn 5 D\W c_Emm \A& LPebeyon pajes 5 8beyjoa A|ddns Jemod Aseljixny
e D Ssse[o
asuew.oyiad uopouny
4O QINd 40} UOHELIEA JO SHWIT
< a|q®] pue
G 8|98 o, uijesgdo
M/ % 2 X G0‘0 XeWn s n s UlWn XBWn s s Ul paipd o 1p40922 aJinjeladwa) usiquy
SX diNd ax aind \
pajesado 10suag paj2auuo0a }9341g
ed SSe|d 10} aBe)jjoA Jo anjeA 10} abe}j|oA Jo anjeA abuel gouan| adA} asuanpu|
ssuewsopad uonouny yo And
nun 10} JU3191}}9092 aunjesadwa] q @Bues Buinseaw payidadg a1313uenb asuanjpuj

juswainseaw s|jams pue sdip 10} saiiyuenb wo:w::{_‘n a|qel

Documents

Document Sharing Hub

Full document details: IEC 61557-12 2007


http://www.avadocuments.com/doc/iec-61557-12-2007
http://www.avadocuments.com/doc/iec-61557-12-2007

61557-12 © |IEC:2007 - 43 -

4.7.10 Transients overvoltage (U;,) measurements
4.7.10.1 Techniques
See Annex A of IEC 61000-4-30.

Zero blind measurement is required.
Reference waveform: 1,2/50 us as defined in IEC 61000-4-5

4.7.10.2 Rated range of operation

The intrinsic uncertainty requirements shall apply within the rated ranges Q Table 32.

4.7.10.3 Intrinsic uncertainty table

The intrinsic uncertainty under reference conditions shall not ex€e

Table 32 - Intrinsic uncertainty table for transie surement

Specified measuring range Intr|n5|c u cer a its \%solutlon for duration
for PMD of function
measurement b
performance class C
0to Uya x % 5 us
a8 The recommended values for the specified mgasur >\>— 4kV-25kV-15kV-0,8kV.
b Duration measurement is optw If |t}s.va ed,%l be at 50 % of the peak value of the transient.
w N/

4.7.11 Voltage inter : rements
4.7.111 Techni

See Annex A.

Zero blind m

Subclause™g, y 61000-4-30 applies excepted that, in this part, a synchronisation on
Zero crossing o voltae fundamental is not required.

NOTE This measurement is possible only if the neutral wire is connected to the PMD.

4.7.11.2 Rated range of operation

The manufacturer shall choose at least one value for the threshold of voltage interruption
detection included in the range 1 % to 5 % of U,,.

Minimum detectable duration shall be equal at least to one period of the measured voltage.

4.7.11.3 Intrinsic uncertainty table

The intrinsic uncertainty under reference conditions shall not exceed limits given in Table 33:
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Table 33 - Intrinsic uncertainty table for voltage interruption measurement

Intrinsic uncertainty limits for
Specified measuring range PMD of function performance Unit
class Cab
Interruptions from 0 % to 5 % of Uy, 1,0x C %Up
Interruption duration Less than two periods at the ms ©
network frequency

a The permitted values for function performance class C are: 0,1 -0,2-0,5 -1 - 2.

b The permitted values and formula to calculate the system performance class of a PMD
with an external voltage sensor are given in Annex D.

¢ This is a fixed uncertainty. /TN

4.7.12 Voltage unbalance (U, U,p,) measurements
4.7.12.1 Techniques

Zero blind measurement is not required.

According to manufacturer specification, one of the follo i all be implemented:

— between 80 % and

4.7.12.3 Intrin<>1
The intrinsic uncertaj ! ce gonditions shall not exceed limits given in Table 34:

Table 34\— Intri dinty table for voltage unbalance measurement

\ \/ Intrinsic uncertainty
limits for PMD of
Indiscate nge of Unp or Unpa function Resolution Unit

<
performance class
Ca
% to 10 % £1xCh £0,1 %

a The permitted values for function performance class C are: 0,2 - 0,5 - 1.
b The diagram below shows an example of uncertainty limits for class 0,5:

Intrinsic uncertainty limits for PMD True value
of function performance class 0,5 4,5% 55%

0% 1% 2% 3% 4% 5% 4«1 6% 7% 8% 9% 10%
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4.7.13 Voltage harmonics (U,) and voltage THD (THD, and THD-R,,) measurements
4.7.13.1 Techniques

Manufacturer shall specify sampling frequency, number of ranks, windows and filtering
methods, aggregation method.

NOTE 1 IEC 61000-4-7 compliance is not mandatory.

Zero blind measurement is not required.

NOTE 2 When zero blind measurement is not implemented, only stationary and quasi-stationary harmonics can
be measured.

4.7.13.2 Rated range of operation

The intrinsic uncertainty requirements shall apply within the rated r

AN
PMD types Minimum bandw}d{ﬁ\\@'e\r&?gere ency

PMD 15 times rated fre(]ue@ 45\&}865 Hz
(0O

The uncertainty indicated in Table 3 applies for a single tone stationary

4.7.13.3 Intrinsic uncertainty tabl

Table 36 — Intrm Itage harmonics measurement

Intrinsic uncertainty limits for
ecified me ing PMD of function performance Unit
class Cab
<Uh\\}/\/{ £5,0 %Up,
< \D& 3\Jn\\C/193 +0,15x C %Up

arn~externalvoltage sensor are given in Annex D.

Table 37 =ntrinsic uncertainty table for voltage THD, or THD-R, measurement

Intrinsic uncertainty limits for
Specified measuring range for voltage THD PMD of function performance Unit
class Cab

0 % to 20 % +0,3x C ¢ point ¢

a The permitted values for function performance class C are: 1 — 2 — 5.

b The permitted values and formula to calculate the system performance class of a PMD
with an external voltage sensor are given in Annex D.

¢ 0,3 x Cis a constant uncertainty. For example with 10 % of THD, if C = 1, the measured
value may be between 9,7 and 10,3.
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4.7.14 Current harmonics (/,,) and current THD (THD; and THD-R;) measurements
4.7.14.1 Techniques

According to manufacturer specification: sampling frequency, number of ranks, windows and
filtering methods, aggregation method.

Zero blind measurement is not required.

NOTE When zero blind measurement is not implemented, only stationary and quasi-stationary harmonics can be
measured.

4.7.14.2 Rated range of operation

The intrinsic uncertainty requirements shall apply within the rated ran

Table 38 — Rated range of operation for current harmanics

PMD types Minimum bandwidth <W e'ﬁ‘;:r\é%leM
PMD 15 times rated freqw 4 HZ\Q)MZ

4.7.14.3 Intrinsic uncertainty tabl %@}
The uncertainty indicated in Table 39 apeTable 4Q apply for a single tone stationary harmonic
signal over the whole working condition.

o

Table 39 — |ntri@l{§lmt\t rrent harmonics measurement
N

s ifled m mn/ Intrinsic uncertainty limits for
PMD es P 9 PMD of function performance Unit
range
class Cab
PMDY NpR10 % x C/ 100 £5,0 %I,
(\ /hsy)x/nxc/mo +0,5x C %I,
D-Dx Ih>10x I, x C/ 100 5,0 Y%y,
/Ihs10x/b><C/100 +0,5x C %l

external

lues\for function performance class C are: 1 — 2 - 5.

N

mifted \alue€s and formula to calculate the system performance class of a PMD with an
rent sensor are given in Annex D.
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Table 40 - Intrinsic uncertainty table for current THD; and THD-R; measurement

Specified measuring range Intrinsic uncertainty limits for PMD of Unit
P 9 9 function performance class Cab
0 % to 100 % +0,3xC ¢ point ¢
100 % to 200 % +0,3x Cx THD /100 d point ¢

8 The permitted values for function performance class C are: 1 — 2 — 5.

b The permitted values and formula to calculate the system performance class of a PMD with an
external current sensor are given in Annex D.

¢ 0,3 x Cis an absolute uncertainty. For example with 10 % of THD, if C = 1, the measured value
may be between 9,7 and 10,3.

d  THD is the measured value of current THD expressed in %. (\

N

4.7.15 Minimum, maximum, peak, three-phases average an measurenients
4.7.15.1 Rated range of operation

Manufacturer shall specify rated range of operation.

4.7.15.2 Intrinsic uncertainty table

Measuring uncertai i , measuring ranges, testing methods shall
comply with IEC and the complementary characteristics given in Table 41
below.

NOTE For contractuakapp

ications, all functions listed in Table 41 may be necessary.

Any "power quality assessment function" of a PMD-A shall comply with the measurement
methods and measurement uncertainty defined for class A in IEC 61000-4-30.

Each function shall comply with IEC 61000-4-30 within operating conditions specified in 4.5.2
of this standard.
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