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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Audio, video and information technology equipment - Routine electrical
safety testing in production

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) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) patent(s).
IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in respect thereof.
As of the date of publication of this document, IEC had not received notice of (a) patent(s), which may be required
to implement this document. However, implementers are cautioned that this may not represent the latest information,
which may be obtained from the patent database available at https://patents.iec.ch. IEC shall not be held responsible
for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 62911:2016. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 62911 has been prepared by IEC technical committee 108: Safety of electronic equipment
within the field of audio/video, information technology and communication technology. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) this edition aligns with the terminology and requirements of IEC 62368-1:2023;
b) test conditions for DC mains have been added;

c) smaller size technical changes were made.

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

Draft Report on voting

108/833/FDIS 108/837/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 http://www.iec.ch/members_experts/refdocs. The main document types developed by IEC
are described in greater detail at http://www.iec.ch/publications.

In this document, the following print types or formats are used:
— compliance statements and test specifications: in italic type.

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, or

e revised.
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1 Scope

This International Standard defines—routine—electrical-safetytest routine test (3.16)

procedures for use during or after manufacturing of complete equipment, sub-assemblies or
components, complying with-1EC- 80065, 1EC 60950-1-or IEC 62368-1 and powered by an AC
mains (3.7) or DC mains (3.7), to detect manufacturing failures and unacceptable tolerances in
manufacturing and materials.

NOTE 1 Not all the tests defined in this document-de-net are necessarily-have-to-be performed at the end product
manufacturing location. The optimal location for the-reutine—electrical-safetytests routine tests (3.16) can be
defined by the equipment manufacturer and reviewed under the applicable conformity assessment scheme.

NOTE 2 The test procedures in this document are intended to identify production and manufacturing errors. These
test procedures are not intended for product development or verification (see IEC 62368-1 [1]).

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 62368-1:2023, Audio/video, information and communication technology equipment - Part
1: Safety requirements

IEC 62368-1, Audio/video, information and communication technology equipment - Part 1:
Safety requirements

3 Terms and definitions

For the purposes of this document, the following terms and definitions—givenr—intEC60065;
IEC 80950-1and IEC 62368-1,as-well-as-the following apply.

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

— |EC Electropedia: available at https://www.electropedia.org/

— 1SO Online browsing platform: available at https://www.iso.org/obp

3.1
accessible
touchable by a body part

[SOURCE: IEC 62368-1:2023 [2], 3.3.6.1, modified - Note to entry omitted.]

3.2
basic insulation
insulation to provide a basic safeguard against electric shock

Note 1 to entry: This concept does not apply to insulation used exclusively for functional purposes.

[SOURCE: IEC 62368-1:2023 [2], 3.3.5.1]
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3.3
double insulation
insulation comprising both basic insulation (3.2) and supplementary insulation

[SOURCE: IEC 62368-1:2023 [2], 3.3.5.2]

3.4

class | equipment

equipment with basic insulation (3.2) used as a basic safeguard, and with protective bonding
and protective earthing (3.11) used as a supplementary safeguard

Note 1 to entry: Class | equipment can be provided with class Il construction.

[SOURCE: IEC 60050-851:2008 [3], 851-15-10, modified — The definition has been adapted to
the safeguard principle; addition of a new Note 1 to entry.]

3.5
device
material element or assembly of such elements intended to perform a required function

Note 1 to entry: A device may form part of a larger system (for example, a server node installed in a rack system).

[SOURCE: IEC 60050-151:2001 [4], 151-11-20, modified — In Note 1 to entry, replacement of
"device" with "system", and addition of the text within parenthesis.]

3.6

functional earthing

earthing a point or points in a system or in an installation or in equipment, for purposes other
than electrical safety

[SOURCE: IEC 60050-195:2021 [5], 195-01-13, modified — Addition of "a point or points in a
system or in an installation or in equipment".]

3.7

mains

AC or DC power distribution system (external to the equipment) that supplies operating power
to the equipment

Note 1 to entry: Mains include public or private utilities and, unless otherwise specified in this document, equivalent
sources such as motor-driven generators and uninterruptible power supplies.

Note 2 to entry: Powering external circuits by using communications cables and circuits that are isolated from the
mains (for example, data, voice, PoE, USB, HDMI, Coaxial, RFT and similar circuits in Table 13 of IEC 62368-1:2023
[2]) are not considered to be mains.

[SOURCE: IEC 62368-1:2023 [2], 3.3.1.3, modified - Addition of Note 2 to entry.]

3.8

permanently connected equipment

equipment that can only be electrically connected to or disconnected from the mains (3.7) by
the use of a tool

[SOURCE: IEC 62368-1:2023 [2], 3.3.3.6]

3.9

protective bonding conductor

protective conductor in the equipment provided for protective equipotential-bonding of parts
required to be earthed for safety purposes

Note 1 to entry: A protective bonding conductor is internal in the equipment.
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[SOURCE: IEC 62368-1:2023 [2], 3.3.11.9]

3.10

protective current rating

current rating of an overcurrent protective device (3.5) that is in the building installation or in
the equipment to protect a circuit

[SOURCE: IEC 62368-1:2023 [2], 3.3.10.6]

3.1

protective earthing

earthing a point or points in a system or in an installation or in equipment for purposes of
electrical safety

[SOURCE: IEC 60050-195:2021 [5]195-01-11, modified — Addition of " a point or points in a
system or in an installation or in equipment".]

3.12

protective earthing conductor

protective conductor connecting a main protective earthing (3.11) terminal in the equipment to
an earth point in the building installation for protective earthing

[SOURCE: IEC 62368-1:2023 [2], 3.3.11.12]

3.13
rated frequency
supply frequency or frequency range as declared by the manufacturer

3.14

rated voltage

value of voltage assigned by the manufacturer to a component, device (3.5) or equipment and
to which operation and performance characteristics are referred

Note 1 to entry: Equipment may have more than one rated voltage (3.14) value or may have a rated voltage (3.14)
range.

[SOURCE: IEC 60664-1:2020 [6], 3.1.17]

3.15

reinforced insulation

single insulation system that provides a degree of protection against electric shock equivalent
to double insulation (3.3)

[SOURCE: IEC 62368-1:2023 [2], 3.3.5.5]
3.16
routine-electrical-safety test

manufacture

test to which each individual device (3.5) is subjected during or after manufacture to ascertain
whether it complies with certain criteria

[SOURCE: IEC 60664-1:2020 [6], 3.1.42, modified — Replacement of "conformity test" with
"test", replacement of "item" with "device", addition of "to ascertain whether it complies with
certain criteria".]
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3.17

type test

test on a representative sample with the objective of determining if, as designed and
manufactured, it can meet the requirements of this document

[SOURCE: IEC 62368-1:2023 [2],3.3.6.24]

3.18

working voltage

voltage across any particular insulation while the equipment is supplied at rated voltage (3.14)
or any voltage in the rated voltage range under normal operating conditions

Note 1 to entry: External transient voltages are disregarded.

Note 2 to entry: Recurring peak voltages are disregarded.

4 Conformance

Equipment shall pass the-routine-electrical safety-tests routine tests (3.16) of Clause 5 where

applicable. The results of the performed tests shall be recorded according to Clause 6 prior to
shipment from the manufacturing site.

NoTE Practical-Measures can be used to conduct the test, such as finding an appropriate way
to make the connections necessary to perform the relevant test.

5 Routine-electrical-safety tests

5.1 Resistance of the protective bonding system

For class | equipment (3.4), the continuity of the protective bonding system shall be tested
between the—protective—earth protective earthing (3.11) contact of the mains (3.7) plug or
appliance inlet of the equipment, or the protective earthing (3.11) terminal in case of a
permanently connected equipment (3.8), and

— the accessible (3.1) conductive parts that-need-te shall be connected to the protective
earthing (3.11) terminal for compliance with the requirements of-the-standard IEC 62368-
1:2023, and

— the-protective-earth protective earthing (3.11) contact of the socket-outlets respectively, if
provided to deliver mains (3.7) power to other equipment.

NOTE 1 un h-is_notco d d he protective_bonding em-and-as-a-conseguenceit-do
not—need—to—be-tested- Functional earthing (3.6) is not considered a part of the protective bonding system.
Consequently, testing of functional earthing is not required.

NOTE 2 Some parts of the equipment can have a circuit, part or terminal that is earthed for safety reasons, but that
is not accessible (3.1). It is the responsability of the manufacturer to determine adequate routine testing (3.16) for
these parts.

The minimum test current is 150 % of the rating of the overcurrent device (3.5) protecting the
circuit which is protected by the protective bonding conductor (3.9) (the protective current rating
(3.10)), but not less than 10 A and not more than 25 A (AC or DC), applied for any duration
between 1 s and 4 s. The source shall have a no-load voltage not exceeding 12 V.

The resistance, calculated from the voltage drop across the protective bonding system, shall
not exceed 0,1 Q. Alternatively, the resistance can be read directly from a high-current-sourcing
milliohm meter.

It is permitted to include the power cord (if any) in the resistance measurement and, if the result
exceeds 0,1 Q, to subtract the resistance of the protective earthing conductor (3.12) of the
power cord.
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NOTE 3—Ensure It is important to check that that the contact resistance between the tip of the measuring probe and
the conductive part under test does not influence the test result.

5.2 Electric strength test

Routine tests (3.16) for electric strength shall be carried out between circuits connected to the
mains (3.7){primary-eireuits}) and accessible (3.1) terminals and accessible (3.1) conductive
parts. For accessible (3.1) circuits not connected to the mains (3.7)(secondary-cireuits), it is
permitted to test separately, before final assembly, subassemblies and components, such as
transformers, if the relevant insulation cannot be tested in the complete equipment, provided
that the complete equipment complies with—+EC—600651EC60950-1—or |IEC 62368-1—as

appropriate.
NOTE 1 Overvoltage categories are as defined in IEC 62368-1:2023 [2], Annex .

NOTE 2 Oher standards use a different term for electric strength, such as "voltage withstand test" [Source: IEC
60050-411:1996 [7], 411-53-49] or "withstand voltage test" (IEC 61180:2016 [8] or "voltage test" (IEC 60204-1:2016
[9], IEC 61010-1:2010 [10])]

The insulation of the equipment shall be tested as follows:

— for equipment intended to be supplied by an AC mains (3.7) in overvoltage category | or
overvoltage category Il , an AC test voltage of substantially sine-wave form having mains
(3.7) frequency or a DC test voltage, as specified in Table 1 or Table 2 can be applied;

— for all other equipment intended to be supplied by an AC mains (3.7), an AC test voltage of
substantially sine-wave form, having mains (3.7) frequency, or a DC test voltage or a
combination of both with a peak value as specified in Table 2 shall be applied;

NOTE 3 The frequency of the AC test voltage can be 50 Hz or 60 Hz independently of the rated frequency (3.13)
of the mains (3.7) of the equipment.

— for equipment intended to be supplied by a DC mains (3.7) only, a DC voltage according to
Table 3 shall be applied;

— for equipment intended to be supplied by either an AC mains (3.7) or a DC mains (3.7), the
test can be applied at either AC or DC voltage, making sure that the test voltage is the
equivalent of the highest of the two required test voltages as given in the above dashes;

— for equipment designed to be connected to a threephase supply, URMS shall be the phase
to neutral voltage or the worst case phase to ground voltage (that is, considering corner
grounded delta configurations).

The test voltages given are the minimum test voltages to be applied. Higher voltages are
allowed at the discretion of the manufacturer provided the insulation is not damaged due to
overstress by the applied voltage.

NOTE 4 Applying an-elestrical electric strength test voltage that is too high can result in deterioration or partial
damage of the insulation.
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The test voltage is applied between the mains (3.7) supply terminals connected together and

— accessible (3.1) terminals, and

— accessible (3.1) conductive parts respectively.

NoTE 2 Accessible (3.1) terminals and accessible (3.1) conductive parts can be connected
together during the electric strength test.

Functional earthing (3.6) is not protective earthing (3.11). Accessible (3.1) parts connected to
functional earthing (3.6) shall be tested as not being connected to protective earthing (3.11) if
the relevant insulation cannot be tested in the complete equipment.

Table 1 — Test voltage for equipment-with-a-e-—mains supplied by an AC mains (3.7) in

overvoltage category | or overvoltage category Il

Test voltage
Vpeak AC or DC
Application of test voltage Rated mains Rated mains (3.7) Rated mains
(3.7) voltage voltage (3.7) voltage
Ugus S 150 > 150 <Ug,, <300 300 < Ug < 600
Accessible (3.1) parts connected to-protective 1130 2120 3 540
earth protective earthing (3.11) (800 RMS) (1 500 RMS) (2 500 RMS)
Accessible (3.1) parts not connected to 2120 3 540 5 660
protective-earth protective earthing (3.11) (1 500 RMS) (2 500 RMS) (4 000 RMS)

Table 2 — Test voltage for equipment intended to be supplied by an AC mains (3.7)

Application of
test voltage

Test voltage

Vpeak AC or DC

Accessible (3.1)
parts connected
to protective
earthing (3.11)

The value for basic insulation (3.2) as determined according to 5.4.9.2 of IEC 62368-1:2023
(Test procedure for routine tests (3.16)), by using the highest value as determined by
Method 1, Method 2 and Method 3 of 5.4.9.1 of IEC 62368-1:2023, which may be reduced by
10 %.

Accessible (3.1)
parts not
connected to
protective
earthing (3.11)

The value for double insulation (3.3) or reinforced insulation (3.15) as determined according
to 5.4.9.2 of IEC 62368-1:2023 (test procedure for routine tests (3.16)), by using the highest
value as determined by Method 1, Method 2 and Method 3 of 5.4.9.1 of IEC 62368-1:2023,
which may be reduced by 10 %.

The value of the test voltage can be derived from the test value in the type test (3.17) report
according to IEC 62368-1:2023, reduced by 10 %.

A higher test voltage can be necessary for cases where the peak of the working voltage (3.18)
and recurring peak voltages are such that the value of the test voltage according to Table 26
of IEC 62368-1:2023 is higher that the value resulting from this table.
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Table 3 — Test voltage for equipment-with-d.e-—mains intended to be supplied

by a DC mains (3.7)

Application Test voltage
of test
voltage v DC
Rated 60V > 120 V > Rated mains (3.7) voltage < 600 V
mains Rated
(3.7) mains (3.7)
voltage voltage
<60V <120 V
Accessible No test No test The value for basic insulation (3.2) as determined according to 5.4.9.2
(3.1) parts of IEC 62368-1:2023(test procedure for routine tests (3.16)), by using
connected the highest value as determined by Method 1 and Method 2 of 5.4.9.1
to protective of IEC 62368-1:2023, which may be reduced by 10 %
earthing
(3.11)
Accessible No test The value The value for double insulation (3.3) or reinforced insulation (3.15) as
(3.1) parts for basic determined according to 5.4.9.2 of IEC 62368-1:2023(test procedure
not insulation for routine tests (3.16)), by using the highest value as determined by
connected (3.2) as Method 1 and Method 2 of 5.4.9.1 of IEC 62368-1:2023, which may be
to protective determined reduced by 10 %
earthing according
(3.11) to 5.4.9.2
of IEC
62368-
1:2023
(Test
procedure
for routine
tests
(3.16)), by
using the
highest
value as
determined
by Method
1 and
Method 2 of
5.4.9.1 of
IEC 62368-
1:2023,
which may
be reduced
by 10 %
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