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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -
Part 215: Phase comparator used with VDIS

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.

International Standard IEC 62271-215 has been prepared by sub-committee SC17C:
Assembilies, of IEC technical committee 17: High-voltage switchgear and controlgear in liaison
with [EC TC 78: Live working.

This first edition cancels and replaces the first edition of IEC 61243-5 published in 1997 and
the first edition of IEC 62271-206 published in 2011. This edition constitutes a merging of the
content of IEC 61243-5 and IEC 62271-206.

This edition includes the following significant technical changes with respect to the previous
editions of IEC 61243-5 and IEC 62271-206:

a) the document does not include the specific phase comparators (SPCs) as defined in
IEC 61243-5, which was specific to manufacturers, and takes back the technical principles
of the universal phase comparator (UPC) for VDIS of all manufacturers;

b) the phase comparator for sequential connected operation is introduced to facilitate the
operation of phase comparation of large MV panels.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
17C/788/FDIS 17C/795/RVD

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

This International Standard is to be used in conjunction with IEC 62271-13:2021.

In this document, the following print types are used:
e Terms defined in Clause 3: in italic type.

A list of all parts in the IEC 62271 series, published under the general title High-voltage
switchgear and controlgear, 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.

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

This part of IEC 62271 has been prepared based on IEC 62271-1 and is linked to IEC 62271-
213 for its functionality.

The products designed and manufactured in accordance with this document contribute to the
safety of the users, provided they are used by skilled or instructed persons, in accordance with
safe methods of work and the instructions for use.

The product covered by this document can have an impact on the environment during some or
all stages of its life cycle. These impacts can range from slight to significant, be of short-term
or long-term duration, and occur at the global, regional or local level.

The principle of phase comparison is compatible with the one developed by IEC TC 78 in the
standard IEC 61481-1.
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HIGH-VOLTAGE SWITCHGEAR AND CONTROLGEAR -

Part 215: Phase comparator used with VDIS

1 Scope

This part of IEC 62271 is applicable to phase comparators designed to be plugged into the
testing points of a voltage detecting and indicating system (VDIS) according to IEC 62271-213,
to give an indication of the result of a phase comparison.

The main usage is to provide clear evidence of the phase relationship between two energized
parts of a high-voltage network, at the same nominal voltage and frequency before coupling
them.

This document or parts of the document can also be applied to the phase comparison function
of other devices connected to the VDIS upon agreement between manufacturer and user.

This document does not cover phase comparators to be used directly on bare parts of live
electrical installation at the nominal voltage of the networks. These phase comparators are
covered by IEC 61481-1 and IEC 61481-2.

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 60060-1, High-voltage test techniques — Part 1: General definitions and requirements
IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-2:2007, Environmental testing — Part 2-2: Tests — Test B: Dry heat

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks,
primarily for equipment-type specimens

IEC 60068-2-38, Environmental testing — Part 2-38: Tests — Test Z/AD: Composite
temperature/humidity cyclic test

IEC 60417, Graphical symbols for use on equipment
IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement
techniques — Electrostatic discharge immunity test

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test
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IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test

IEC 62262, degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)

IEC 62271-1, High-voltage switchgear and controlgear — Part 1: Common specifications

IEC 62271-213, High-voltage switchgear and controlgear — Part 213: Voltage detecting and
indicating system

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

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

e |ISO Online browsing platform: available at https://www.iso.org/obp

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

3.1

active signal

visual (optionally audible) phenomenon, whose presence, absence or variation is considered
as representing a specific state, for example the phase comparison result

3.2

equipment

single apparatus or set of devices or apparatuses, or the set of main devices of an installation,
or all devices necessary to perform a specific task

[SOURCE: IEC 60050-151:2001 [1]", 151-11-25, modified — the Note is removed.]

3.3
front
part of VDIS accessible during functional operation

[SOURCE: IEC 62271-213:2021, 3.9]

3.4
indicator
part of the phase comparator which indicates the phase comparison result

3.5
input impedance
X,

Cc
impedance of the input circuit measured between the input terminals of the phase comparator
under normal operating conditions

Note 1 to entry: The impedance can be expressed in terms of admittance.

Note 2 to entry: The impedance can be either linear or non-linear.

1" Numbers in square brackets refer to the Bibliography. Documents
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[SOURCE: IEC 60050-312:2001, 312-06-18 modified — Note 2 is removed and Note 3 is
simplified and becomes Note 2 to entry, and the symbol "X_." has been added.]

3.6

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 [1], 151-16-25]

3.7
measuring voltage
value of the voltage measured at the testing point or the connecting point if it exists

[SOURCE: IEC 62271-213, 3.16]

3.8

memory holding time

At

maximum available time of the sequential operation phase comparator to contact the second
part to be compared, after the indication “memory ready” appears when the phase comparator
is in contact with the first part to be tested

[SOURCE: IEC 61481-1:2014, 3.20, modified — “4¢” added; “for a single-pole phase comparator”
removed; "of the sequential operation phase comparator" added.]

3.9
nominal voltage
U

n
value of the voltage by which the electrical installation or part of the electrical installation is
designated and identified

[SOURCE: IEC 60050-826:2004 [7], 826-11-01]

3.10

normal operating condition

operating condition that represents as closely as possible the range of normal use that can
reasonably be expected

[SOURCE IEC 60050-903:2014 [8], 903-01-21]

3.1

phase comparator

diagnostic device used to provide clear evidence of the presence or the absence of the correct
phase relationship between two energized parts at the same nominal voltage and frequency

[SOURCE: IEC 60050-651:2014 [6], 651-24-03]

3.12
plug
accessory having pins designed to engage with the contacts of a socket-outlet, also
incorporating means for the electrical connection and mechanical retention of flexible cables or
cords

[SOURCE IEC 60050-442:1998 [4], 442-03-01]
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3.13

probe

input device of a measuring instrument, generally made as a separate unit and connected to it
by means of flexible cable, which transmit the measurand in a suitable form.

[SOURCE: IEC 60050-313:2001 [3], 313-09-11]

3.14

rated value

value of a quantity used for specification purposes, established for a specified set of operating
conditions of a component, device, equipment or system

[SOURCE: IEC 60050-151:2001 [1], 151-16-08]

3.15

response time

delay between the time when the phase comparator makes contact with the second part to be
compared and the relevant indication of the result of a phase comparison

3.16
routine test
conformity test made on each individual item during or after manufacture

[SOURCE: IEC 60050-151:2001 [1], 151-16-17]

3.17

socket outlet

accessory having socket-contacts designed to engage with the pins of a plug and having
terminals for the connection of cables or cords

[SOURCE IEC 60050-442:1998 [4], 442-03-02]

3.18

testing element

built-in or external device or procedure, by means of which the functioning of the indicator can
be checked by the user

3.19
testing point
front accessible socket outlet of a VDIS, which provides access to the signal

[SOURCE: IEC 62271-213:2021, 3.29]

3.20
threshold parameter

Pp
phase angle ¢, between two VDIS testing points voltage signals which causes a change of the
result of the phase comparison

3.21
type test
conformity test made on one or more items representative of the production

[SOURCE: IEC 60050-151:2001 [1], 151-16-16]
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3.22

voltage detecting and indicating system

VDIS

device used to detect and indicate the presence or absence of operating voltage and to deliver
a signal for other functions

Note 1 to entry: The other functions can be for example phase comparison or voltage measurement.
[SOURCE: IEC 62271-213:2021, 3.32]
4 Normal and special service conditions

4.1 Normal service conditions

Unless otherwise specified, the phase comparator is intended to be used in accordance with its
rated characteristics and the normal service conditions listed hereafter.

Operation under normal service conditions is covered by the type tests in accordance with this
document.

The normal service conditions are as follows:

a) the ambient air temperature is between -25 °C and +40 °C;

b) there is no influence from solar radiation;

c) the altitude does not exceed 1 000 m;

d) the average value of the relative humidity, measured over a period of 24 h, does not exceed

95 %.
4.2 Special service conditions
Special environmental conditions should be defined by agreement between the end user and

the manufacturer of the phase comparator.

5 Ratings

The following rating of the phase comparator shall be in accordance with the common ratings
of the VDIS to which it is connected:

— the preferred rated values of the frequency of the phase comparator are 16,7 Hz, 25 Hz, 50
Hz, 60 Hz.

6 Design and construction

6.1 General

The phase comparator is a portable device that shall be plugged into two VDIS testing points
to perform the phase comparison.

The phase comparator shall be designed and constructed according to the following
requirements:

6.2 Parts of phase comparator
A phase comparator shall include:

— an indicator;

— probes; Documents
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— a built-in power source (optional);
— a testing element, if a built-in power source is present.

A phase comparator may include additional functions according to 6.8.

6.3 Phase comparator description
6.3.1 General
Phase comparators are classified into two types of operation:

— simultaneous connected operation, by which the phase comparator is connected to two
VDIS at the same time;

— sequential connected operation, by which the phase comparator is connected to one VDIS
first, disconnected, and then connected to the other VDIS.

6.3.2 Phase comparator for simultaneous connected operation

The typical generic structure is described in the following Figure 1 for simultaneous operation.

IEC

Key

-

Phase comparator
Input signal plugs
Earth signals plugs

A~ 0N

Indicator

Figure 1 — Example of typical structure of simultaneous operating phase comparator

Figure 2 and Figure 3 show two examples of a phase comparator used with two earth
connections and one earth connection, respectively.

Line A ' ! Line B
| a % | L T

VDIS A VDIS B
1

............................ IEC

Figure 2 — Simultaneous connected operation with two earth connections
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____________________________ ! IEC

Figure 3 — Simultaneous connected operation with one earth connection
An example of design of a simultaneous operating phase comparator is show in Annex A.

6.3.3 Phase comparator for sequential connected operation

Figure 4 shows a sequential connected system with one set of plugs.

Key

N

Phase comparator
Input signal plugs
Earth signal plugs

A W0N

Indicator

Figure 4 — Example of typical structure of sequential operating phase comparator

Figure 5 shows one example of a phase comparator used in sequential operation.

IEC

Figure 5 — Sequential connected operation

6.4 Connection to VDIS

The phase comparator shall comply with the requirements of the VDIS testing points conditions
in accordance with IEC 62271-213:2021, 6.7.
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The phase comparator shall be able to compare the signals of two different VDIS having
different output signal capabilities, but the same type of coupling system (capacitive or resistive).
A phase comparator capable of comparing phases of different coupling systems is possible.

The result of the phase comparison of a phase comparator shall be independent of the
amplitudes of the single measuring voltage of VDIS.

6.5 Indication and perceptibility
6.5.1 General

The phase comparator shall clearly indicate the state of "correct phase relationship" or
"incorrect phase relationship" by means of the change of the status of one or more active signals.

The indication shall be visual. There may be an audible indication as well.

The phase comparator shall indicate “correct phase relationship” between two compared VDI/S
voltage signals when absolute angle difference is lower than 10°.

The phase comparator shall indicate “incorrect phase relationship” between two compared VDIS
voltage signals when absolute angle difference is equal or greater than 30° or 60° according to
the classes below.

The threshold parameter Pp shall be between the limits given above.

To fulfil the above requirements, the threshold parameter ®p shall satisfy the following
relationship:

e Class A: 10° < |g,| = 30°

e Class B: 10° < |g,| = 60°

Figure 6 visualizes the limits of Class A and Class B.

Key:
1 Correct phase relationship

2 Zone of threshold parameter P,

3 Incorrect phase relationship

Figure 6 — Classes of phase comparators with only positive angle values ﬁ&"&hments
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For measuring voltages less than U, ,;; in accordance with IEC 62271-213:2021, 6.7.3, no
indication shall appear.

A phase comparator shall indicate the result of the phase comparison without being unduly
influenced by the difference of the values of the VDIS coupling systems.

6.5.2 Phase comparator providing only one active signal

A phase comparator with one active signal shall indicate “incorrect phase relationship” by
means of an active signal.

For a phase comparator providing only one active signal, a measuring voltage less than U .,

in accordance with |IEC 62271-213:2021, 6.9.2, on one side, shall lead to the indication
"incorrect phase relationship".

An example of cable checking operation is shown in Annex B with a phase comparator with one
active signal, and no built-in power supply.

6.5.3 Phase comparator providing two or more active signals

A phase comparator with two or more active signals shall indicate "correct phase relationship"
and "incorrect phase relationship" by means of two or more active signals.

For a phase comparator providing two or more active signals, a measuring voltage less than
Ut min» in accordance with IEC 62271-213:2021, 6.9.2, on one side, shall result in either no

indication or a specific active signal.

6.5.4 Indication of phase comparator with built-in power supply
A phase comparator with built-in power supply shall indicate both states "correct phase

relationship" and "incorrect phase relationship" by means of two active signals until the power
source is exhausted.

The two active signals shall not rely solely on different colours. Additional characteristics shall
be used, for example: spatial separation, distinctive form of light signals, flashing light or audible
signals.

An active signal shall indicate that the device is ready to operate.

6.5.5 Indication of sequential phase comparators

A phase comparator with sequential operation shall clearly indicate readiness to disconnect
from the first VDIS. Once disconnected, the phase comparator shall also clearly indicate
readiness to connect to the second VDIS by means of at least one additional active signal.

The readiness to connect to the second VDIS shall have a memory holding time of at least 5 s.

The indication of readiness shall be different from the active signals of the result of the phase
comparison.

6.5.6 Response time of indication

The phase comparator shall indicate the result of phase comparison within 1 s.
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6.5.7 Perceptibility

The indication shall be clearly perceptible to the user when in the recommended operating
position and under practical lighting conditions.

The perceptibility of the visual indication shall be effective either in indoor or outdoor lighting
conditions, with a lighting condition of minimum 10 lux £ 10 % and of maximum 1 000 lux £ 10 %.

6.6 Phase comparator with built-in power supply

A phase comparator with a built-in power supply shall give an additional indication of non-
readiness or automatically shut off when the power supply is exhausted.

6.7 Testing element

A phase comparator with built-in power source shall be equipped with a testing element.

For a phase comparator without a built-in power supply, an adequate testing device or a
procedure for a functioning test, at least checking the indication, shall be provided by the
manufacturer.

The testing element shall test the components influencing the indication, including probes if
applicable, with regard to their correct functioning, and shall clearly indicate their readiness for
use, including that of the power supply.

When some components cannot be tested, the corresponding limitation shall be clearly stated
in the instructions for use.

In case of fault detected by the testing element, the phase comparator shall not indicate "correct
phase relationship” or "incorrect phase relationship" and may provide additional indications like
"test failed" or "error".

6.8 Additional functions

Other functions included as options in a phase comparator unit are not part of this document.
They shall not modify the functioning of the phase comparator itself and/or the basic functions
of the VDIS to which they are connected. As an example, some of these functions are:

— voltage detection and indication in accordance with IEC 62271-213;
— maintenance test of VDIS in accordance with IEC 62271-213;

— phase sequence indication;

— measurement display;

— communication;

— other functions.
6.9 Probes

The probes shall be designed and guided to resist the forces occurring when used as intended.
If the probes incorporate flexible cables their ends shall be protected against buckling.

Probes directly fixed to the phase comparator casing shall respect identical requirements and
dimensions than those fixed to cables.

The probes shall be provided with suitable plugs as follows (see Figure 7 and Figure 8):
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IEC

Male plug to be accepted by testing points (indicating or other devices)
Key:

Plug:

A =3,90 mm £ 0,05 mm (compressed)
F<12 mm

2,6 mm < £ < 6 mm (optional)

Figure 7 — Plug size and design without insulation shield

If the plug is provided with an insulation shield, it shall be retractable.

N
e

IEC

Male plug to be accepted by testing points (indicating or other devices) with retractable insulation shield
Key:
Plug:
A =3,90 mm £ 0,05 mm (compressed) 1: retractable insulation shield
F<12mm
2,6 mm < E £ 6 mm (optional)

Figure 8 — Plug size and design with insulation shield

6.10 Settings

The user shall not have access to the settings which influence the result of the phase
comparison.

The only exception would be the use of a selector for frequencies, but for each position of the
selector, the user shall not have access to any settings.

In the case of incorrect position of the frequency selector, if any, the phase comparator shall
give no indication of phase relationship.
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6.11 Tolerance of rated frequency

The phase comparator shall operate correctly at all rated frequencies it is designed for, with a
tolerance of £0,2 % for each rated frequency.

6.12 Frequency shift of phase comparators with sequential operation

Phase comparison shall operate correctly with variations of frequency up to 1 mHz/s during the
memory holding time declared by the manufacturer after the indication "memory ready" appears.

The indication of a sequential phase comparator shall not be assessed as "correct phase
relationship" with variations of frequency above 10 mHz/s during at least 5 s after the indication
"memory ready" appears.

6.13 Degree of protection (IP code)

When connected to the VDIS, the phase comparator shall provide at least an IP2X degree of
protection in accordance with IEC 60529 for the enclosure and IP2X for the plugs and probes.

6.14 Climatic requirements
6.14.1 General

The phase comparator shall comply with the following climatic requirements:

6.14.2 Temperature

The phase comparator shall operate properly in the range of =25 °C < T < + 40 °C.

6.14.3 Composite temperature/humidity

The phase comparator shall pass the tests specified in 7.13 with the following requirements:

— low temperature: -10 °C;
— high temperature: +40 °C;
— relative humidity: 93 %;

— cycle time: 24 h;

— number of cycles: 21.

6.15 Mechanical requirements
6.15.1 General

The phase comparator shall comply with the following mechanical requirements:

6.15.2 Assembly

Connections shall be made in such a manner that they cannot separate unintentionally, become
detached, or change their position. The contact points shall be protected against corrosion.

6.15.3 Vibrations

The phase comparator shall pass the tests specified in 7.15 with the following requirements:

— frequency sweep: 10 Hz to 150 Hz (sinusoidal);

— amplitude sweep: + 0,15 mm constant amplitude in the range of 10 Hz to 58 Hz;

— acceleration sweep: 2,0 g constant acceleration in the range of 58 Hz to 150 Hz;

— sweep time: 1 octave/min; Documents
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— dwell time: 2 h (each direction);
— orientation: all directions (x / y / z axis);
— number of cycles: 1.

6.15.4 Mechanical impact (IK code)

The phase comparator shall comply with a protection level of IKO7, as defined by IEC 62262.

6.15.5 Fall

The phase comparator shall withstand a fall of 1 m.
The fall shall be executed for each of the three axes.

6.16 Electromagnetic compatibility
6.16.1 General

The phase comparator shall function without undue degradation in an electromagnetic
environment typical for the locations where it is intended to be operated.

6.16.2 Electrostatic discharge

The phase comparator shall be electrostatic discharge resistant. It shall pass the tests specified
in 7.18 with the following test level and resulting classification:

— testlevel: 3 (contact 6 kV, in air 8 kV);

— classification: B.
6.16.3 Immunity against radiated electromagnetic fields

The phase comparator shall pass the tests specified in 7.19 with the following test level and
resulting classification:

— testlevel: 3;

— field strength: 10 V/m;

— frequency range: 80 MHz to 3 GHz;
— classification: B.

6.17 Dielectric strength
6.17.1 General

Subclause 6.17 gives requirements for lightning impulse voltage withstand, power-frequency
voltage withstand and insulation for the phase comparator.

6.17.2 Lightning impulse withstand voltage

The phase comparator shall withstand a standard lightning impulse voltage of 1500 V
(waveform: 1,2/50 us).

6.17.3 Power-frequency withstand voltage

The phase comparator shall withstand a voltage of 120 V AC between the signal inputs and the
earth connection, for a minimum duration of 1 min.

NOTE This value is considered to be the maximum voltage value between phase to phase at the testing points of

the VDIS.
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6.17.4 Insulation withstand voltage

The phase comparator shall withstand a voltage of 2 kV AC between the inputs connected
together and the housing, for a minimum duration of 1 min in accordance with IEC 62271-1:2017,
7.10.5.

6.18 Marking

The marking shall be legible and permanent, and can be printed, engraved or moulded on the
phase comparator casing.

The following marking, at a minimum, shall be given on the phase comparator casing with
characters of at least 3 mm high:

— IEC 62271-215: 2021 (year);

— earthing symbol (IEC 60417-5017 (2006-08) — earth; ground) for the earthing signal plug
connection;

— Type of VDIS coupling system: capacitive (symbol IEC 60417-6408 (2019-08)) or resistive
(symbol IEC 60417-6409 (2019-08));

— manufacturer or trademark;

— year of production;

— rated frequencies;

— marking place for the date of the last maintenance, if any;
— class ("A" or "B").

7 Type tests

7.1 General
711 Information to be included in the type test report
The following information shall be included at a minimum:

— details of the test set-up (including diagram of test circuit);
— the manufacturer, type, serial numbers and ratings of the device tested.

7.1.2 Test conditions

Unless otherwise specified in the individual test subclauses, the type tests shall be performed
under the following standard atmospheric conditions:

— ambient temperature: 15 °C to 40 °C;
— relative humidity: 45 % to 75 %;
— atmospheric pressure: 86 kPa to 106 kPa.

For dielectric tests, atmospheric correction factors in accordance with IEC 60060-1 shall be
used if applicable.

Type tests shall be performed on three phase comparators (test objects). If a test object does
not pass one of the type tests listed in Table 1, the entire type tests listed in Table 1 shall be
repeated on three more test objects. If a test object again does not pass the type test, the phase
comparator has failed the test.

For all values required, deviations of +5 % are permissible, unless otherwise specified in the
individual test subclauses.
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71.3

List of tests

- 23—

The type tests shall be carried out as given in Table 1 and Table 2.

The type tests in Table 1 shall be carried out in the given sequence and shall be carried out
with the same test object.

Table 1 — Sequence of fype tfests

Type test
performed at all
. rated frequencies
# Type of test Requirements Type test the phase
comparator is
designed for

1 Visual inspection 6.2,6.9,6.15.2,6.18,11.2 7.3 No
2 Dielectric strength 6.17 7.4 No
3 Vibration resistance 6.15.3 7.15 No
4 Fall 6.15.5 717 No
5 Degree of protection (IP code) 6.13 7.14 No
6 wCorrect phase relathnshlp ;amd 6.5 75.7.6 Yes

incorrect phase relationship
7 Perceptibility 6.5.7 7.10 Yes

Efficiency of testing element for
8 phase comparator with built-in 6.7 7.21 No

power supply if relevant

Indication until power source is
9 e)_(haus_ted_ for phase compe_zrator 6.5.4. 6.6 720 No

with built-in power supply, if

relevant
10 Operation covered in the 6.14.2 712 No

temperature range

The type tests given in Table 2 may be carried out without any sequence and may be carried
out with a different test object.
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Table 2 - List of fype tests without sequence

Type test
performed at all
. rated frequencies
# Type of test Requirements Type test the phase
comparator is
designed for
11 Response time 6.5.6 7.9 Yes
12 Composite temperature/humidity 6.14.3 713 No
cyclic test
13 Mechanical impact (IK code) 6.15.4 7.16 No
14 Electromagnetic compatibility 6.16 7.18,7.19 No
15 Tolerance of rated frequency 6.11 7.7 Yes
16 Frequency shift 6.12 7.8 Yes
17 Test for frequency selection 6.10 7.11 Yes
18 Durability of marking 6.18 7.22 No

7.2 Test values

Where an AC test voltage source is required, any tests shall be performed at a rated frequency
the phase comparator is designed for.

All AC currents and voltages defined in this document shall be expressed as RMS values.

In all tests affecting indication, the RMS value of the harmonics of the test voltage shall not
exceed 3 % of the fundamental frequency.

For all values required, deviations of £5 % are permissible, unless otherwise specified in the
individual test subclauses.

7.3 Inspection

It shall be verified whether the following requirements are fulfilled, either by visual inspection,
measuring or other method of checking:

— arrangement according to 6.2;

— probes according to 6.9;

— marking according to 6.18;

— instructions for use according to 11.2;

— assembly according to 6.15.2.
7.4 Dielectric tests
7.41 General

Dielectric tests shall be performed in compliance with IEC 60060-1, unless otherwise specified
in this document.

7.4.2 Lightning impulse voltage test

The test object shall be subjected to lightning impulse voltage tests in dry conditions only. The
tests shall be performed with the voltages defined in 6.17.2 of both polarities using the standard
lightning impulse 1,2/50 ps in accordance with IEC 61000-4-5. ocuments
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