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Internafional Standard IEC 62054-11 has been prepared by IEC technical commit

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICITY METERING (AC) -
TARIFF AND LOAD CONTROL -

Part 11: Particular requirements for electronic ripple
control receivers

all njational electrotechnical committees (IEC National Committees). The object of IEC s to
i ational co-operation on all questions concerning standardization in the electrical and electronic f
nd and in addition to other activities, IEC publishes International Standards, Technical Speci
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, referred to
ication(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee i
subject dealt with may participate in this preparatory work. International) governmental 3
nmental organizations liaising with the IEC also participate in this prepafation. IEC collaborate
he International Organization for Standardization (ISO) in accordanece_ with conditions deterr
ment between the two organizations.

rmal decisions or agreements of IEC on technical matters express, as nearly as possible, an inte
nsus of opinion on the relevant subjects since each technical committee has representation
sted IEC National Committees.

ublications have the form of recommendations for intepnational use and are accepted by IEC
ittees in that sense. While all reasonable efforts aresmade to ensure that the technical conte

er to promote international uniformity, IEC National Committees undertake to apply IEC Pu}
arently to the maximum extent possible in their national and regional publications. Any di
en any IEC Publication and the corresponding national or regional publication shall be clearly ing

the Igtter.

IEC provides no marking procedure to_indicate its approval and cannot be rendered responsible
equigment declared to be in conformity witbh“an IEC Publication.

All ugers should ensure that they havé the latest edition of this publication.

No ligbility shall attach to IEC oniits directors, employees, servants or agents including individual exf
mempers of its technical committees and IEC National Committees for any personal injury, property da
otherl damage of any nature\Whatsoever, whether direct or indirect, or for costs (including legal f
expepses arising out of(the' publication, use of, or reliance upon, this IEC Publication or any o
Publigations.

Attention is drawn 4o\the Normative references cited in this publication. Use of the referenced publig
indispensable forthe'correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the s

patent rights\ TEC shall not be held responsible for identifying any or all such patent rights.
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Equipment for electrical energy measurement and load control. This standard, in conjunction
with IEC 62052-21, cancels and replaces IEC 61037:1990, Electricity metering — Tariff and
load control — Particular requirements for electronic ripple control receivers.

This standard is to be used in conjunction with IEC 62052-21 and the relevant parts of the
IEC 62059 series.

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

FDIS Report on voting
13/1306/FDIS 13/1315/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.

The committee has decided that the contents of this publication will remain unchanged until
2013. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or

e amended.

A bilindual version of this publication may be issued at a later date.
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INTRODUCTION

This standard distinguishes between protective class | and protective class Il equipment

The test levels are regarded as minimum values to guarantee the proper functioning of the
equipment under normal working conditions. For special applications, other test levels might
be necessary and should be agreed on between the user and the manufacturer.

Ripple control receivers are components of a system of remote control permitting the
simultaneous operation of a large number of receivers from a central point. The signal
generally used for this purpose is an audio-frequency voltage superimposed on the mains
frequency amd——coded i the—form—of putses;—which—cam provide—amuttipticity —of
functiops. Other types of signals, such as frequency modulation, deformation of~the
frequency, etc. may also be used. These signals are propagated through the electricity
network, from the injection point to the receiver sites.

Some ¢haracteristics of such systems, for example, the value of the frequency or the
of coding, are not standardized here.

To facilitate the application of this standard the following principles should be applied.

1)

Thg requirements of this standard are not limiting. If it iscabsolutely unavoidable,
can| add additional technical requirements in his specification.

Thg technical requirements and tests relate to the general functioning of the receiv
method of operation of the functional elements_ is ‘nhot specified. These requireme
tests may, however, be the subject of additional technical agreements.

Ripple control systems are auxiliary equipment for network operation. Their de
detérmined by the network characteristics»and other factors. At the present tim
development of power electronic equipment is leading to a parallel increase in the
of Harmonic distortion in the supply voltage. The harmonic levels indicated in this s
take account of this development.~They are not to be considered as values that ¢
regarded as permissible on the network but as recommended values for designi
tesfing receivers. These .recommended levels could be adapted to ps
characteristics of networks(ufnider consideration.

Redeivers designed foruse with transmitters already in operation and having a
frequency equal, orvery close, to a harmonic, need not conform to the whole
requirements of this standard.

For information, therelevant parts of IEC 62052, IEC 62054 and IEC 62059 are listed

IEC 62p52-24Electricity metering equipment (a.c.) — General requirements, tests a

conditions — Part 21: Tariff and load control equipment

control
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method
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nd test

(Replaces the general requirements of IEC 61037 and IEC 61038.)

IEC 62054-11 Electricity metering — Tariff and load control — Part 11: Particular requir

for electronic ripple control receivers
(Replaces the particular requirements of IEC 61037.)

IEC 62054-21 Electricity metering — Tariff and load control — Part 21: Particular requir

for time switches
(Replaces the particular requirements of IEC 61038.)

ements

ements

IEC 62059-11 Electricity metering equipment — Dependability — Part 11: General concepts

IEC 62059-21 Electricity metering equipment — Dependability — Part 21: Collection of meter
dependability data from the field

IEC 62059-41 Electricity metering equipment — Dependability — Part 41: Reliability prediction?

1 To be published.
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ELECTRICITY METERING (AC) -
TARIFF AND LOAD CONTROL -

Part 11: Particular requirements for electronic ripple
control receivers

1 Scope

This p
manufg
pulses
networ
mains

control

This standard gives no requirements for constructional details internalto the receiver.

In the
equipm

This st
exampl

The de

When {sing this standard in conjunctionwith IEC 62052-21, the requirements of this s

take pr

2 Ndrmative references

The fol

For dated references, only the edition cited applies. For undated references, the latest

of the

IEC 62
conditi

art of IEC 62054 specifies particular requirements for the type test. of

and for the execution of the corresponding switching operations. In this sysf

frequency nor the encoding are standardized in this standard.

ase where ripple control functionality is integrated in ‘multifunction electricity m
ent, the relevant parts of this standard apply.

hndard does not cover the acceptance tests and the conformity tests. Neverthel
e of what could be an acceptance test is giventin Annex D.

bendability aspect is covered by the deduments of the IEC 62059 series.

bcedence over those of IEC 62052-21 with regard to any item already covered i

lowing referenced“documents are indispensable for the application of this dod

eferenced document (including any amendments) applies.

D52-21, (Electricity metering equipment (a.c.) — General requirements, tests a
bns ="Part 21: Tariff and load control equipment 2

newly

ctured indoor electronic ripple control receivers for the reception and interpretation of
of a single audio frequency superimposed on the voltage of the electricity distfibution

em the

requency is generally used to synchronize the transmitter and receivers. Neither the

etering

eSS, an

andard
it.

ument.
edition

nd test

3 Te

For the

rms and definitions

purposes of this document, the definitions of IEC 62052-21 apply.

4 Standard electrical values

The values given in IEC 62052-21 apply.

2 To be published


https://iecnorm.com/api/?name=2ae2680fbf8467fe277e57115360cf2d

62054-11 O IEC:2004(E) -7~
5 Mechanical requirements and tests
The requirements and tests specified in IEC 62052-21 and the following apply.

5.1 Operation status indicator

The receiver shall have an operation status indicator to indicate the quiescent state, the
message reception or the command execution.

6 Climatic conditions, requirements and tests

The copditions, requirements and tests specified in IEC 62052-21 apply.

7 Electrical requirements and tests
The requirements and tests specified in IEC 62052-21 and the following.apply.

7.1  $upply voltage
711 Supply voltage range

The values specified in IEC 62052-21 apply.

7.1.2 Supply frequency range
IEC 62D52-21 applies.

7.1.3 Power consumption

IEC 62D52-21 applies.

71.4 Voltage dips and short interruptions

See 7.6.8.

7.1.5 Long interruptions of supply voltage

7.1.51 Requirements

If the gosition of the output elements is controlled only by the information received fjom the
decoding element — the ripple control messages — the output elements shall not change their
positio ed on

If the position of the output elements is also affected by the timers of the ripple control
receiver, then the output elements shall take up their position according to the timer
programme.

7.1.5.2 Test of effect of a long interruption of the supply voltage

The test consists of verifying that, after interrupting the supply voltage for an agreed length of
time and when the supply is restored to the receiver, the output elements retain or return to
the position that they had before the interruption or that they take up the predetermined
position agreed between the user and the supplier.
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This test shall be carried out for all possible positions of the output switches.
The restoration of voltage shall be made with switching devices free from bounce.

7.1.6 Operation reserve
7.1.6.1 Requirements

If the ripple control receiver is equipped with a back-up power supply, IEC 62052-21 applies.

7.1.6.2 Tests

The tegt consists of verifying that, after interrupting the supply for a time period of 36 h, the
interna| timers of the ripple control receiver maintain their value and when the-supply is
restored to the receiver, the output elements take up the position according to the timer
prograinme.

71.7 Life of back-up power supply

If the ripple control receiver is equipped with a back-up power supply;“IEC 62052-21 applies.

7.1.8 Back up power supply replacement

If the ripple control receiver is equipped with a back-up power supply, IEC 62052-21 applies.

7.2 Heating
IEC 62D52-21 applies.

7.3 Insulation

IEC 62D52-21 applies.

7.4 OQutput elements

IEC 62D52-21 applies.

7.5 FKunctional requirements and tests — Control performance
7.5.1 General'test conditions

Place the rippte control receiver under test in its normal operating position and, if necessary,
in a climatie.chamber and supply it from an apparatus free of short interruptions and poltage
dips. Upless otherwise indicated, the reference conditions shown in Annex B of IEC 63052-21
shall be maintained.

The sources providing the neighbouring harmonics shall conform to the requirements of
7.6.12.2.1.

7.5.2 Operate voltage

7.5.21 Requirements

The operate voltage shall be agreed upon case by case taking into account the characteristics
of the ripple control system, the supply network, the manufacturing tolerances and the
variations of the influence quantities:

— supply voltage;
— supply frequency;
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— temperature;
— harmonics/interharmonics;
— control frequency.

7.5.2.2 Test of operation

The correct operation of the receiver shall be tested successively for all the combinations of
parameters, which are shown in Table C.1 in accordance with the requirements of 7.6.11, the
control frequency varying within limits agreed between the user and the supplier.

For all these combinations, the receiver tested shall operate faultlessly and carry out the
commands corresponding to messages transmitted according to their codes, both|at the
operatg voltage U; and at the maximum control voltage Upax-

NOTE |t is assumed that if the ripple control receiver passes the test both at Us and Unax, ib\will work |correctly
between|these limits.

7.5.3 Non-operate voltage

7.5.3.1 Requirements

The non-operate voltage shall be agreed upon case by%case taking into accodlint the
characferistics of the ripple control system, the supply netwerk, the manufacturing tolgrances
and thg variations of the influence quantities:
— supply voltage;

— supply frequency;

— temperature;

— harmonics/interharmonics;

— control frequency.

7.5.3.2 Test of non-operation
For thi$ test, apply all the_combinations of parameters given in Annex C in accordance with
the requirements of 7.6.14.\the control frequency varying within the limits agreed between the
user and the supplier.

For all|these combinations, the receiver tested shall not switch in response to a cprrectly
coded message.atthe non-operate voltage Up;.

7.5.4 Maximum control voltage

For conirol frequencies below 250 Hz the maximum voltage shall be at least 8 times and, for
frequencies above 750 Hz, at least 15 times greater than the operate voltage. For
intermediate frequencies, a linear interpolation shall be made according to the following
formula:

(fs —250)x7 ]

U =Us| 8+
max f( 500

where f5 is expressed in hertz.
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Tolerance on the message

Requirements

The receiver shall operate correctly up to the specific timing tolerance limits of the code. The
tolerances and the test shall be agreed between the user and the supplier.

7.5.5.2

Test

This test shall be adapted and agreed between the user and the supplier.

7.6

lectromagnetic compatibility (EMC)

The req

7.6.1

IEC 62

7.6.2

IEC 62

7.6.3
In addi

The ap
— in 4

— dur
co

7.6.4

In addi

* Fie
r.f.

uirements and values defined in IEC 62052-21 and the following apply.

Immunity to electromagnetic disturbances

D52-21 applies.

General test conditions

D52-21 applies.

Test of immunity to electrostatic discharges

ion to IEC 62052-21, the following applies.

blication of the electrostatic discharge shall not affect the receiver:

quiescent state, the receiver shall net start;

ng a transmission cycle, the output elements shall operate correctly, according
mands of the message.

Test of immunity to electromagnetic r.f. fields

ion to IEC 62052-21. the following applies.

fields shall-not affect the receiver

n a quiescent state, the receiver shall not start and the timers must not be distu
during’ a transmission cycle, the output elements shall operate correctly accor

to the

d strength of the unmodulated signal: 10 V/m: the application of the electrompgnetic

rbed;
ding to

thevCcommands of the message, and the internal timers, if any.

* Field strength of the unmodulated signal: 30 V/m: during the test, a temporary degradation
or loss of function or performance is acceptable.

If the r.f. field is applied while the receiver is in a quiescent state, it shall be verified that the
receiver does not start as an effect of the r.f. field. For this purpose, 3 s after removing the r.f.
field, a message is transmitted with operate voltage U;. The output elements shall operate

correct

ly according to the commands of the message.

If the r.f. field is applied during a transmission cycle, it is accepted that no operation is carried

out.

The application of the r.f. field shall not affect the internal timers. It shall be verified that, after
the test, the operations carried out on the basis of such internal timers are correctly executed.


https://iecnorm.com/api/?name=2ae2680fbf8467fe277e57115360cf2d

62054-11 O IEC:2004(E) -1 -

7.6.5 Fast transient burst test

In addition to IEC 62052-21, the following applies.

The receiver shall be tested in a quiescent state and during transmission cycles, each time for
1 min and each time for both positive and negative polarities.

If the bursts are applied while the receiver is in a quiescent state, it shall be verified that the
receiver does not start as an effect of the bursts. For this purpose, 3 s after the bursts have
been applied a message is transmitted with operate voltage U;. The output elements shall

operate correctly according to the commands of the message.

If the bursts are applied in such a way that bursts occur during a transmission cyclés|it shall
be ver|fied that bursts did not impede the operation capability of the receivers Hor this
purposg, the receiver is started by a message with the operate voltage Us. It shall be yerified
that, despite the application of the bursts, no wrong operation occurs. Inicases where the
disturbaince coincides with the start bit or an information pulse related to this command, or is
adjacent to it, it is accepted that no operation is carried out. In all other‘Cases, the command
must b¢ carried out.

However, in non-operation or even with some kinds of codes, amalfunction may be ag¢cepted
if the transient coincides with a pulse position or is adjacent to_it

The application of the bursts shall not affect the internal\timers. It shall be verified that after
the tesf, operations carried out based on such internaltimers are correctly executed.

7.6.6 Test of immunity to conducted disturbances, induced by r.f. fields
In addifion to IEC 62052-21, the following applies.
The regeiver shall be tested in a quiescent state and during transmission cycles.

If the cpnducted r.f. disturbances are applied while the receiver is in a quiescent state,|it shall
be verified that the receiver does.'not start as an effect of the conducted r.f. disturbanges. For
this pufpose, 3 s after removing the conducted r.f. disturbances, a message is transmitted
with operate voltage U «The output elements shall operate correctly according|to the

commahnds of the message.

If the gonducted r.ftdisturbances are applied during a transmission cycle, it shall be yerified
that th¢ conducted r.f. disturbances did not impede the operation capability of the regceiver.
For thig purpose)the receiver is started by a message with the operate voltage Us. It shall be
verified that,"despite the application of the conducted r.f. disturbances, no wrong operation
occurs

The application of the conducted r.f. disturbances shall not affect the internal timers. It shall
be verified that operations carried out on the basis of such internal timers are correctly
executed.

7.6.7 Surge immunity test
In addition to IEC 62052-21, the following applies.

The receiver shall be tested in a quiescent state and during transmission cycles, each time for
both positive and negative polarities.

If the surges are applied while the receiver is in a quiescent state, it shall be verified that the
receiver does not start as an effect of the surges. For this purpose, 3 s after the surges have
been applied a message is transmitted with operate voltage U;. The output elements shall

operate correctly according to the commands of the message.
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If the surges are applied in such a way that surges occur during a transmission cycle, it shall
be verified that the surges did not impede the operation capability of the receiver. For this
purpose, the receiver is started by a message with the operate voltage Us. It shall be verified
that, despite the application of the surges, no wrong operation occurs. In cases where the
disturbance coincides with the start bit or an information pulse related to this command, or is
adjacent to it, it is accepted that no operation is carried out. In all other cases, the command
must be carried out.

However, in non-operation or even with some kinds of codes, a malfunction may be accepted
if the transient coincides with a pulse position or is adjacent to it.

The apmwh&mmmumm%t after
the test, the operations carried out based on such internal timers are correctly executed.

7.6.8 Test of immunity to voltage dips and short interruptions

7.6.8.1 Requirements

When the receiver is in quiescent state, voltage dips or short interruptioens lower than 500 ms
shall npt affect, or initiate the starting of the receiver. For short'interruptions longger than

500 mg, the receiver and its internal timers may stop and are re-jnitialized.

When fhe receiver is receiving a transmission cycle, voltage dips or short interruptiong lower
than 5J0 ms must not impede the operation capability of<the receiver. For short interruptions
longer than 500 ms, it is accepted that the receiver andyits timers stop and are re-initialized.

If the receiver is equipped with a back-up power‘supply, voltage dips and short interruptions

shall n¢t affect the timers.

7.6.8.2 Test of effect of short interruptions of supply and voltage dips in opergtion

The aimh of the test is to check that the operation of the receiver is not unduly disturbged by a
voltagq interruption of maximum 0;5's + 20 ms and that nothing other than the rese{ of the
receiver occurs when the voltagelinterruption is longer than 0,5 s. Two situations have to be

considgred:

the|interruption takess<place while the receiver is connected to the network in a quiescent
state;

thelinterruption takes place during a transmission cycle.

Thg 0,5 s intefruption takes place while the receiver is in a quiescent state. It ghall be
ied that-the receiver does not start as an effect of the voltage interruption and that
rnalctimers are not affected. For this purpose, 3 s after the voltage interruption, a
mes$s voltage U;. The output elements should pperate

The 0,5 s interruption takes place during a transmission cycle. It shall be verified that the
interruption does not impede the operation capability of the receiver. For this purpose, the
receiver is started by a message with the operate voltage Uy, the other influence quantities
having their reference values. At a certain point of the cycle, the supply voltage is
interrupted for 0,5 s, whereby this point can be placed at different positions in subsequent
cycles (for instance, at the position of the start pulse, of an information pulse or of a pulse
interval). The message is to be composed in such a manner that a command to change
the state of the output element(s) is placed after the interruption.

It shall be verified that no wrong operation occurs. In the case where the disturbance
coincides with the start bit or an information pulse related to this command, or is adjacent
to it, it is accepted that no operation is carried out. In all other cases, the command must
be carried out.
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7.6.9 Test of immunity to d.c. magnetic fields

In addition to IEC 62052-21, the following applies.

During the test, the receiver must retain its operational capacities (test of operation with U,
test of non-operation with U,;, the control voltage being correctly coded, the other influence
quantities having reference values as given in Annex B of IEC 62052-21).

7.6.10 Test of immunity to a.c. magnetic fields

In addition to IEC 62052-21, the following applies.

During |the test, the receiver must retain its operational capacities (test of operation t/ith Uz,
test of [non-operation with U, the control voltage being correctly coded, the othetr)influence
quantitles having reference values as given in Annex B of IEC 62052-21).

7.6.11 | Test of influence of harmonics

The regeivers shall be designed in such a way that their operationris’not disturbed|by the
presenge of voltage harmonics on the distribution network. The levels of harmonics| which
shall not disturb the function of the receivers, are shown in Table ‘AA.

In the ¢ase of receivers intended for use on existing ripple control installations having|control
frequencies very close to a harmonic, the harmonics to b€ considered and their levelg are to
be the pubject of agreement between the user and the,supplier.

The regeivers shall not be disturbed in their operation when a correctly coded operate|control
voltagd is applied and shall not be disturbed?with regard to their non-operation ywhen a
correct|ly coded non-operate control voltage istapplied over the temperature range spegified in
Clause|6, over the supply voltage range spécified in 7.1.1 and when they are subjected to the
following harmonics.

a) Singly, the harmonic H, of the network voltage immediately below the control frequency,
having the amplitude indicated in Table C.1 (or being the subject of agreement).

b) Singly, the harmonic H, of\the network voltage immediately above the control frequency,
havjng the amplitude indicated in Annex C (or being the subject of agreement).

c) Singly, the harmonic JH. of the network voltage immediately below H5; or immediately
abogve Hp with the“amplitude shown in Annex A. The choice of this harmonic and]| where
appropriate its)'amplitude, shall be the subject of agreement between the user and the
supplier (se€\Figure B.1).

d) The combination of the harmonics H,, Hy, Hc. Their amplitudes, whether takgn from

Annex/E or obtained by agreement between the user and the supplier, shall be mlljltiplied
by 8factork=06-

7.6.12 Test of immunity to interharmonics (quasi-steady voltages of non harmonic
frequencies)

7.6.12.1 Requirements

These voltages are produced by certain high-power industrial equipment (for example, cyclo-
converters or induction furnaces) or by overspill from neighbouring transmitters.

The ability of the receiver to resist these voltages is represented by a curve called the
"disturbance-limit curve". It represents the maximum value of these voltages as a function of
frequency which the receiver can withstand in the presence of the combination of
neighbouring harmonics given in 7.6.11d) and
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— still function correctly under a coded control voltage equal to aUs (a
(disturbance-limit curve relative to operation);

parameter >1)

— certainly not operate under a coded control voltage equal to SU. (B
(disturbance-limit curve relative to non-operation);

parameter <1)

where Us and Uyt are coded according to the message of the command to which the receiver
is set. The behaviour of the receiver at the frequencies f = fs £ n f, where n = 1 and 2 shall
also be verified.

The limit values of the disturbance voltage limit curves shall be agreed between the user and
the supplier.

7.6.12. Test of influence of interharmonics (quasi-steady disturbing voltages df non
harmonic frequencies)

7.6.12.2.1 Disturbance-limit curve relative to operation

In ordefr to determine the limits of disturbing voltages which still allow the’receiver to pperate
faultlegsly, the disturbance-limit curve shall be plotted under the Afollowing conditiops (see
Annex F for an example of test configuration).

a) Sulmit the receiver under test to a control voltage Ug =« U, a being equal to 1,5. The
conltrol voltage shall be coded according to the message for which the receiver is sgt.

—

b) Apply simultaneously three harmonics near to the céntrol frequency as indicated in 7.6.11
d). |One of these harmonics may be suppressed<if the effect on the test resulfs of its
removal is negligible due to its distance from the.control frequency.

Thg phases of these harmonics in the supply system are normally not fixed. This effect
may be reproduced by taking harmonicxfrequencies slightly different from their exact
values without, however, the difference not exceeding + 0,2 %. The phases|of the
harmonics are also not fixed betweén themselves, and, to simulate this effgct, the
frequency differences are adjusted’ in relation to each other by a displacement of
approximately £0,1 % to £0,3 %, (see Annex B).

c) Thdg other quantities shall have-their reference values (see Annex B of IEC 62052-2{1).
d) In the range of frequencies between the harmonics, apply a voltage U, of variable

frequency and amplitude. For each frequency, the limit of U, for which the receiver
fungtions correctly shall be determined. U, shall not exceed U ax.

e) Thdg performancé of the receiver shall also be tested at the frequencies /' = f5 + n f} where
n =|1 and 2. _lo/this case also U, will be limited to U ax-

NOTE 1| Beatingy"Which is not synchronous with the code, occurs between the control voltage, the harmonic
voltages|and thevvariable non-harmonic voltage Uy. The limit is the value of Uy, for which no more than pne mal-

operatiof occurs during 10 messages.

NOTE 2—Among a number of Tecelvers the threshold of operation varfes over a certamn range as a result of
manufacturing tolerances. It follows that the disturbance limit curves of a group of receivers will vary over a certain
band even with homogeneous manufacture.

The supplier should provide an envelope curve that takes account of manufacturing tolerances.

7.6.12.2.2 Disturbance-limit curve relative to non-operation

The limit of disturbance voltages, which affect the non-operation of the receiver is determined
by the same method of measurement and under the same conditions as in 7.6.12.2.1, taking
account of the following differences.

a) The receiver under test is submitted to a control voltage B.Uys, B being equal to 0,67. The
control voltage shall be coded according to the message for which the receiver is set.

b) Asin 7.6.12.2.1b).
c) Asin 7.6.12.2.1c).
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d) In the range of frequencies between harmonics apply a voltage U, of variable frequency
and amplitude. For each frequency, the limit of U, for which the receiver just does not
carry out the operation is determined. U, shall not exceed Upax-

e) Asin 7.6.12.2.1e).

NOTE The same remarks as in 7.6.12.2.1 apply.

7.6.13 Test of immunity to disturbing pulses

7.6.13.1 Requirements

The operation—of the receivers in the presence of such pnlenc shall he rnprncnrted by

two cunves called "sensitivity curves". One relates to the starting of a receiver and thexpther to
the beljaviour of a receiver that has started. These curves represent the maximunm.anjplitude
(as a function of the duration) of a pulse at the rated control frequency, which - causes the
same dperation as a normal starting pulse or control pulse.

NOTE These curves are determined by the characteristics of the input element and¢the*decoding elgment. In
consider|ng the overall sensitivity of the receivers to disturbing pulses, it should be noted-that additional protection
may be [given by the particular properties of the code and that non-execution of an order is considgred less
important than a mal-operation.

7.6.13.2 Test of effect of disturbing pulses on operation

a) Plotfting of the sensitivity curve relative to the starting-of the receiver

Submit the receivers under test, being in a quiescent state, to a pulse at the rated|control
frequency of which the amplitude and length are*variable. This pulse is followed|after a
time¢ approximately equal to half a cycle by a"message comprising only the number of
pulges of level Us necessary to carry out theséommand for which the receiver is adjysted.

Thg other influencing quantities shallthave their reference values (see Annek B of
IEC 62052-21).

For[each chosen length of the disturbing pulse, the amplitude shall be found for which the
congmand is just not carried oui._This limiting amplitude shall be shown on a diagrgm as a
fungtion of the length of the pulse.

b) Plofting the sensitivity curve’relative to the operation of the receiver after starting.

Thqg receivers, initially~guiescent, shall be submitted to a message, which lacks on¢ of the
pulses needed to execute the order for which they are adjusted. This missing pulge shall
be feplaced by a.disturbing pulse similar to that described under a), the pulse being in the
mogt favourableposition to operate the output element. For each chosen length of the
disturbing pulse, the amplitude shall be found for which the output element just carfies out
an ¢pperation:

This amplitude shall also be shown on a diagram as a function of pulse length.

7.7 Radio interference suppression

IEC 62052-21 applies.

8 Test conditions and type test

IEC 62052-21 applies.
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Table A.1 - Recommended values for 50 Hz networks”
Harmonic Frequency Level Harmonic Frequency Level
order order

N Hz % of U, N Hz % of U,
D 100 2 13 650 5
B 150 7 15 750 0J5
f 200 1,5 17 850 2
b 250 8 19 950 2
b 300 1 23 1150 15
y 350 7 25 1250 15
B 400 0,8 29 1450 0J8
D 450 1,2 31 1.550 08
10 500 0,7 35 1750 0J7
11 550 5 37 1850 0J7

The leVel of each harmonic between 600 Hz and 2 000 Hz/not'listed above is 0,3 % of {,.

* For 60 Hz networks, multiply by 1,2 the figures stated for frequency.
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Annex B
(normative)

Selection of frequency for tests with harmonics

He Hy | Hyp i
1 |
| |
{ [
. !
£ £ fe 4 f Hz
i Hjy | Hp Hg
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1 1
Ja Ss Je f Hez
IEC 546/04
Figure B.1 — Examples for selection of the frequency H.
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IEC 547/04

0 < Ay #|Dp % A5 0,2 % of /i,

B 5 - AR@ b - AcD, B ¢ - Ag0~0,1% ... 0,3 % of £,

where f}, is the frequency of the considered harmonic.

Figure B.2 — Frequency deviations for measurement of the disturbance-limit curves
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Annex C
(normative)

Combination of parameters for operation and
non-operation tests

Table C.1 — Combination of parameters

) . Testing for
Testing for operation .
non-operation
Control voltage Us Umax Unt
S{ipply voltage 1780V [ 230V [ 255V [ 230V | 180V 230V 255V
Témperature
Harmonic level
-25°C o + o o o + o
0 +23 °C + + + + + + +
+55 °C o + o o o + o
-25°C o + o ¢] o + o]
Ha +23 °C o + (o) o] o + o
+55 °C o + o o o + o
-25°C o + o o o + o]
Hp +23 °C o + o o o + o
+55 °C o + o o o + o
<25 °C o + o o o + o
Hc +23 °C o + o o o + o
+55 °C o + o o o + o
;5 -25°C o) + 0 o ) + o
+
=
+ +23 °C + + + o + + +
=
*
©
=) +55 °C o + o) o) o) + o)
+ = Combinations of parameters to be applied.
o = Combinations of parameters that are not applicable.
NOTE 1 The values of the supply indicated are valid for U, = 230 V. For other values of the
reference voltage, the values have to be calculated accordingly.
NOTE 2 In case of extended temperature range, the supplier and the manufacturer may agree to
perform the tests at the limits of the extended range.
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