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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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IEC 62368-1’s technical requirements for protective bonding and protective earthing used as
safeguards are similar to the same requirements for the same protection schemes found in the
legacy standards, IEC 60065 and IEC 60950-1. However, some of the terminology and structure of
the requirements have been changed to better correlate with IEC 62368-1’s hazard-based safety
engineering (HBSE) principles.
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It also is important to make note that the current content of sub-clause 5.6, Protective conductor,
is one of the sub-clauses in Edition No. 1 that is intended to be extensively revised in Edition No. 2,
which currently has a 2013 target publication date. IEC TC108 is planning to do this because some
of the presentation of the requirements in Edition No. 1 were made overly complex, to the extent
that readers of the Standard may be confused understanding and applying the requirements.
Therefore, the intent of this Brief is to present the basic concepts found in the present sub-clause
5.6 only, without getting too deep into the details, realizing the presentation of the details will be
simplified and improved in Edition No. 2.
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Definitions

EH

In this standard, a protective earthing conductor (3.3.11.10) and protective bonding conductor
(3.3.11.8) fall under a new higher level definition of a protective conductor (3.3.11.9), which is
defined as a “conductor provided for the purposes of safety (for example, protection against electric
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shock)”. A Note in 3.3.11.9, further clarifies “a protective conductor is either a protective

earthing conductor or a protective bonding conductor.” The actual definitions of protective
earthing conductor and protective bonding conductor are essentially equivalent to those found
in IEC 60950-1.
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Protective Conductor (5.6)
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Sub-clause 5.6 contains the construction and performance requirements for protective conductors
used as safeguards.
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There are some general requirements that apply to all protective conductors, such as the need for
protective conductors and their terminations not to have excessive resistance (5.6.1). This is
qualified via a performance test similar to found in the legacy standards, i.e. 5.6.6.4, Resistance of
protective conductors and their terminations.
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For parts required to be protectively earthed that receive power from external circuits, sub-clause
5.6.4, Test for low current-carrying protective conductors, allows a test current of 1.5 times the
maximum current available from the external circuit for a duration of 120 s. (In Edition No. 2, this
sub-clause will be a subpart of the more general requirements for protective bonding conductors
relocated in 5.6.4).
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Also similar to the legacy standards,
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e  protective conductors are not to contain switches or overcurrent protective devices;
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e disconnection of a protective conductor in one point of a system is not allowed to break
protective bonding in other parts of the system, unless the disconnection also breaks the
supply to the other parts of the system ; and
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o formost applications (e.g., appliance coupler) the protective conductors are required to make
contact earlier and disconnect later than the supply connections.
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Other general requirements include (a) corrosion resistance (5.6.2 and Annex N) and (b) colour of
insulation on protective conductors (5.6.3), both sets of requirements similar to the requirements
found in the legacy standards.
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The last set of general requirements that have general applicability are those for size of protective
conductors and terminals used as safeguards, contained in 5.6.6.2, Size of protective earthing
conductors and terminals, and 5.6.6.3, Size of protective bonding conductors and terminals. These
requirements also are similar in content to those found in IEC 60950-1, with prescriptive size
requirements for protective earthing conductors (Table 34) and terminals (Table 36). Protective
bonding conductors have the option to comply with the same sizing requirements for protective
earthing conductors and terminals, or be sized one size smaller if they also comply with
performance testing for resistance of protective conductors and their terminations per 5.6.6.4, or, as
alternate to the “one size smaller” option, comply with the performance tests of Annex R if the circuit
has a protective current rating not exceeding 16A.
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Protective Conductors used as Basic and Supplementary Safeqguards
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Generally, protective conductors serve as a basic safeguard when they prevent accessible parts
from exceeding ES1 limits (5.6.5) under normal operating conditions.
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Generally, protective conductors serve as a supplementary safeguard when they prevent
accessible conductive parts from exceeding ES2 limits (5.6.6) under single fault conditions
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In the current Edition No. 1 there are additional examples in 5.6.5.2.2 and 5.6.6.1 that discuss
integrity of circuits associated with ES2 levels during normal conditions and ES3 levels during single
fault conditions. However, for purposes of the application of the standard these examples are
misleading since the protective conductor safeguards are being required for accessible parts (which
cannot exceed ES1 under normal conditions, and ES2 under single fault conditions), and therefore
these other examples are superfluous and will be removed from Edition No. 2.
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Protective Conductors used as Reinforced Safequards
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Generally, protective conductors serve as a reinforced safeguard when they are used in equipment
with touch current limits that exceed ES2 limits in Table 4 (5.6.7.1), for example, touch current
greater than 5mA rms. Such a reinforced safeguard is determined as needed after the protective
conductor current measurement is made in accordance with 5.7.6 and it has been determined it
exceeds ES2.
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This is a parallel set of requirements to the IEC 60950-1 requirement for equipment with touch
current exceeding 3.5 mA, found in 5.1.7 of that standard.
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Generally, protective conductors used as reinforced safeguards only may be used on:
—fANIZ, b —T7 U — R & L TORMEH SN2 REERITIRDO DK L THEH LTIV -
e  pluggable equipment type B; or
H A TBT T Tk s T
e permanently connected equipment, with either,
AR T, LTOWTrzeRfFobo
e special heavy duty PVC or rubber sheathed flexible cord; or
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e conduit with minimum conductor size as specified.
FITRE O fe/INELARING % 7D 58

Reliable Earthing
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Although generally any protective conductor must be robust for the application when used as a
safeguard, IEC 62368-1 allows certain constructions only when the equipment implements “reliable
earthing”. For example, Annex G.10, Metal Oxide Varistors, allows an MOV (alone) to be connected
between mains and earthed parts when the earthed parts have “reliable earthing”. The associated
requirements for reliable earthing are located in sub-clause 5.6.8, Reliable earthing.

—RENCN DR D REEAR S =T — F L LTHEA SN 2561358 E 2 b O TRITIUTR Y %
HAD, IEC 62368-Lidtamny EHMED & 28] 2 H L TV A5E IO HFEE OIS 2 5880
TWET, Bl WEEG.10, BEEIEY NV X 2OYE1E, S nzin s HEEEDH 5
) o%A1, EER ST EOMIZMOV (B T+ 52 E 2o TcnEd, 7

Page 4 of 5
Copyright © 2011 Underwriters Laboratories Inc. All Rights Reserved.
Do Not Reproduce without Permission.



FEVED & L4 ) (ZBhES 2 BRFIHIT, MO #2:5.6.80D [/EHMDDH S #2H) \[THIE ST
£

Typically, earthing is considered reliable in the context of the requirements which make specific
reference to this term when it is incorporated in,
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e  stationary pluggable equipment type A, intended to be installed in a location with equipotential
bonding requiring verification of earthing by a skilled person; or
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e  stationary pluggable equipment type A requiring a separate protective earthing conductor to be
installed by a skilled person.
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Summary
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For those familiar with IEC 60065, and especially IEC 60950-1, the requirements in IEC 62368-1 for
protective earthing and bonding conductors used as safeguards are similar in application to the
requirements in the legacy standards, although the presentation of the requirements in the Edition
No. 1 is overly complex and can be confusing. Fortunately, these requirements will be restructured
in Edition No. 2 and this should allow for better understanding and more effective application of the
requirements.
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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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