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This technical brief is one in an ongoing series of briefs that are intended to provide an introduction
to key concepts and requirements covered in the new safety standard for audio/video, information
and communication technology equipment, IEC 62368-1.
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Introduction

FFim

In the Technical Brief, Requirements for Circuits Supplying External Wiring, we learned the
importance of the external wiring and the role it plays in safeguarding against the risk of electric
shock, fire and thermal burn hazards. For a risk of fire perspective, such external wiring can be
connected to PS1, PS2 or PS3 circuits. Therefore, for the proper selection of external wiring, both
the Standard’s performance requirements with respect to flammability, and additional requirements
and considerations associated with instructional safeguards and/or electrical installation codes are
important.
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Internal wiring also is used for the connection of circuits to an energy source or interconnection of
different circuits. Similarly, the insulation of such internal wiring typically is a basic safeguard that
also helps reduce the risk of fire.
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This Technical Brief will address the flammability requirements in IEC 62368-1 for internal and
external wiring. For additional information on planned National Differences in Canada and the U.S.
that will apply to wiring, see the Technical Brief, National Differences to be Associated with CSA/UL
62368-1, Edition No. 1 (Part I1).
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Flammability Requirements for Wiring
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Sub-clause 6.5 provides the flammability requirements for internal and external wiring. The
flammability is evaluated from the fire initiation stand point for PS2 and PS3 circuits. There are two
sets of test methods that are conducted in accordance with IEC 60332 series, and an alternate test
method allowed per IEC 60695-11-2 to comply with this requirement.
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For the test methods of the IEC 60332 series, they are described in five parts of the standard (see
Table 1) and the application depends on the cross section area of the conductor under
consideration: greater than 0.5 mm? or equal/less than 0.5 mm>.
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For conductors greater than 0.5 mm?, the required test apparatus is described in IEC 60332-1-1.
The test methods are stated in IEC 60332-1-2 for the flame vertical propagation using a 1KW pre-
mixed flame, and in IEC 60332-1-3 for the falling flaming droplets/particles when subjected to the
flame application. These two tests are traditionally conducted simultaneously as indicated in Note 1
under the Scope of IEC 60332-1-2.
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For conductors equal or less than 0.5 mm?, the test apparatus is described in IEC 60332-2-1. The
test methods are stated in IEC 60332-2-2 for the flame propagation using the diffusion flame
procedure. Note that flaming droplets/particles are not evaluated.
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The alternate method from IEC/TS 60995-11-21 is applicable to both external and internal wiring
regardless of the cross-sectional area. It is based on the note of sub-clause 6.5.2.
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Table 1 summarizes the different options to comply with the flammability requirements for wiring in
subclause 6.5.
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TABLE 1
1
Conductor Size Standard Application
By A X Btk A
Greater than 0.5 | IEC 60332-1-1: Test for Describes the Apparatus used in the IEC 60332-
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mm
0.5 mm?48

vertical flame propagation
for a single insulated wire
or cable — Apparatus
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1. Metallic Screen - 1200 mm high, 300 mm wide
and 450 mm deep with open front and closed top
and bottom.
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2. Ignition Source - The ignition source is to
comply with IEC 60695-11-2, which includes a
method of confirmation of the test flame, except
that the burner is fed with technical grade
propane of greater than 95% purity.
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3. Chamber - The metallic screen and ignition
source is to be contained within a suitable
chamber, substantially free from draughts during
the test duration, but with facilities for disposing
of noxious gases resulting from burning. The
chamber is maintained at a temperature of 23°C.
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IEC 60332-1-2: Test for
testing the resistance to
vertical flame propagation
for a single vertical
electrical insulated
conductor or cable using

the 1 KW pre-mixed flame.
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The test apparatus and burner are as specified
in IEC 60332-1-1. The sample consists of a
piece of single insulated conductor or cable at
600 mm long conditioned at 23°C for not less
than 16 hrs at a relative humidity between 30%-
70%. The test procedure involves positioning of
the test piece, flame application, positioning of
the flame and test duration.
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IEC 60332-1-3: Tests for
vertical flame propagation
for a single insulated wire
or cable Procedure for
determination of flaming
droplets/patrticles.
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This test can be conducted simultaneously with
the test procedure of IEC 60332-1-2. The test
apparatus and burner are as specified in IEC
60332-1-1 and the filter paper is used to collect
the droplets. The sample specifications and
conditioning are the same as in IEC 60332-1-2.
The test procedure includes positioning of the
test piece and filter paper, flame application,
positioning of the flame and test duration.
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Equal or less
than 0.5 mm?

0.5 mm?LLF

IEC 60332-2-1: Test for
vertical flame propagation
for a single small insulated
wire or cable — Apparatus
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The specifications for the metallic screen and
chamber are the same as in IEC 60332-1-1. The
ignition source is to be a propane burner
complying with Figure 2 of IEC 60332-2-1 and
shall be fed with technical grade propane of
greater than 95% purity, and shall produce a
luminous flame when in a vertical position with
the air inlet closed. The total length of the
luminous flame is 125 mm.
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IEC 60332-2-2: Test for
vertical flame propagation
for a single small insulated
wire or cable - Procedure
for diffusion flame
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The test procedure involves positioning of the
test piece (one procedure for cable with metallic
conductor and another for optical fibre cables),
flame application, positioning of the flame (again
one procedure for metallic conductor and
another for optical fibre) and test duration.
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All conductor
sizes
(Alternative to
other methods)
TRCOEMEY A
X (20D F

IEC/TS 60695-11-21: Test
flames - 500 W vertical
flame test method for
tubular polymeric materials
IEC/TS 60695-11-21 : 7k
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The test is conducted in the fumehood chamber
and the flame is applied to the specimen for 15 s
and then removed for 15 s. The flaming time is
noted. The operation is repeated until the test
specimen is subjected to five application
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Compliance Criteria

A

The compliance criteria is given in 6.5.2 of IEC 62368-1 and it
applies to all the flammaubility tests, regardless of test standard
referenced. However, essentially it is the criteria referred from Annex
A (informative) in IEC 60332-1-2, IEC 60332-1-3 and IEC 60332-2-2
(see Figure 1).
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Per the criteria, insulated conductor or cable is acceptable if:
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— the distance between the lower edge of the top support and the
onset of charring is greater than 50 mm; and
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— the filter paper has not ignited during the test duration (for IEC
60332-1-3 only); and
AR FRERRFH 2K L7z (IEC 60332-1-3D A DHA)
Sa6)
— charring extends downwards to a point less than 540 mm from
the lower edge of the top support.
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If the insulated conductor or cable fails the first test, two more tests
are carried out. If the second and third tests are acceptable, the
insulated conductor or cable is acceptable.
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In this continuing series of technical briefs, additional key topics associated with the new IEC
62368-1 standard will be reviewed similarly.
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