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IEC 62368-1’s Two Options for Safeguarding Against Fire Under Fault
Conditions

HRERBIZ R T 5 K KITH T D2 0DIRFEF TV 3

Ronni Kulzinger, UL International Germany GmbH

September 3, 2010

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.

= DEEWHEZIL, AN, (FFRE O 15 LT DR 2 E A5 DIEC 62368-1/2 5 Fi S T H =&
7 FRCHERFIEEFEN TS HEDREH D 5 HD—D T,

* k k k%

This brief provides an overview of sub-clause clause 6.4 of IEC 62368-1 and its two options for
providing a supplementary safeguard to reduce the likelihood of a fire hazard.
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As discussed in a previous brief, the basic safeguard is that there shall be no ignition, and no part
shall attain a temperature high enough to ignite the part under normal and abnormal operating
conditions.
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For supplementary safeguards, the first option (Method 1, for purposes of this Brief) is the ‘reduce
likelihood of ignition’ method, and safeguards primarily are determined based on performance
criteria, mainly single fault condition testing, combined with separation of combustible materials
from Potential Ignition Sources (PIS).
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The second option (Method 2) is the ‘control fire spread’ method, and safeguards are based on
preselection of components and materials with suitable flammability characteristics or performance,
including use of printed boards made of V-1 or better material; use of components meeting

specified component requirements, and when applicable, provision of a fire enclosure.
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It is noted that for different circuits within different parts of the same product it is possible to select
and use either Method 1 or Method 2. As a result, within a single product it is possible to utilize both
methods.
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Below is a more detailed discussion of both methods.
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Method 1 (6.4.2; 6.4.3)

This method adopts the concept of minimizing the possibility of ignition through the use of
safeguards applied at each potential point of ignition. However, this method is only allowed for
circuits with energy from Mains not exceeding 4000 W.
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Pluggable equipment type A is assumed not to exceed 4000 W.
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For pluggable equipment type B and for permanently connected equipment, the method can be
used for the entire equipment if the product of the nominal mains voltage and the protective current

rating (e.g., branch circuit protection) does not exceed 4000W (i.e., Vmains x | max < 4000 W).
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The power level of 4000 W was chosen to allow use of this methodology for products connected to
lower energy mains supplies (less than 240 V x 16 A) because there is some proven experience
with a similar methodology for equipment primarily used in home and office environments, and
when a limited number of circuits makes it reasonable to conduct single fault testing (e.g., Method 2
in 4.7.1 of IEC 60950-1).
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This method is not considered suitable for circuits connected to mains power exceeding 4000 W

due to less experience applying fire cone and PIS requirements to circuits supplied by higher-
energy power sources.
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Under this method, a supplementary safeguard is not required for PS1 circuits because the energy
is considered insufficient to result in ignition of combustible materials.
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For PS2 or PS3 circuits, the key provision of this method is single fault condition testing per clause
B.4 on circuits/parts considered possible sources of ignition, with temperatures being monitored to
assure thermal equilibrium and ultimate test results have been reached. Flaming shall not occur

Copyright © 2010 Underwriters Laboratories Inc.
All Rights Reserved. Do Not Reproduce without Permission.
Page 2 of 4



beyond 5 s during and after the single fault conditions.
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Additionally, the following supplementary safeguards are required, and a combination of safeguards
is acceptable.
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e Separation of circuits from Potential Ignition Source (PIS);
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e Use of suitable protective devices (e.g., thermal cut-off, thermal link, PTC thermistor, fuse,
etc) and components (e.g., transformer, motor, switch, ac inlet etc.) as specified in 6.4.3.
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The suitability of the separation of combustible materials from a PIS is determined based on the use
of the fire cone concept discussed in a previous Brief. Either combustible materials shall not be
used within the area of the fire cone or a suitable fire barrier shall be provided.
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Method 2 (6.4.4; 6.4.5; 6.4.6)

This method assumes that there may be ignition of limited amounts of fuel within the product.
Therefore it requires safeguards that limit the spread of fire beyond the initial ignition point and, for
higher energy sources, beyond the equipment enclosure. As a result, to reduce the spread of fire it
requires control of the amount of potential fuel by pre-selection of materials and components with
suitable flammability characteristics. Unlike Method 1 and its limitation to circuits not exceeding
4000 W, Method 2 can be applied to all circuits and equipment (and conceptually is similar to
Method 1 of 4.7.1 of IEC 60950-1).
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PS1 circuits do not require a supplementary safeguard unless the PS1 circuits are co-located within
the same fire enclosure with PS2 or PS3 circuits. For this consideration, combustible materials of
PS1 circuits still must have suitable flammability characteristics (e.g., V-2, VTM-2, HF-2, etc).
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PS2 circuits must comply with two fundamental sets of constructional requirements:
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e For circuits considered a PIS, components generally must be V-1 class material or better.
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e For all other components in PS2 circuits the components are required to be separated from
PIS, mounted on V-1 class material, made of V-2 material, etc.
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For PS3 circuits, the same safeguards are required as PS2 circuits, with the additional provision
that a fire enclosure be provided.
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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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