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UL Standard for Safety for Explosive Atmospheres — Part 5: Equipment protection by powder filling "q", UL
60079-5

Fourth Edition, Dated April 29, 2016
Summary of Topics

This revision of ANSI/UL 60079-5 dated August 14, 2020 is being issued to update the title page to
reflect the reaffirmation of its ANSI approval. No changes in requirements have been made.

This standard is an adoption of IEC 60079-5. Explosive Atmospheres — Part 5: Equipment
Protection by Powder Filling "q" (fourth edition issued by IEC February 2015) with US Ngtional
Differencgs.

Text that hlas been changed in any manner or impacted by UL's electronic publishing system is marked
with a vertical line in the margin.

The requirgments are substantially in accordance with Proposal(s) on this subject dated June 5, 2020.

All rights feserved. No part of this publication may be reproduceéd, stored in a retrieval [system, or
transmitted in any form by any means, electronic, mechanicalr photocopying, recording, or otherwise
without pripr permission of UL.

UL providgs this Standard "as is" without warranty of any Kkind, either expressed or implied, ifjcluding but
not limited [to, the implied warranties of merchantability or fithess for any purpose.

In no evept will UL be liable for any special, .incidental, consequential, indirect or similaf damages,
including lgss of profits, lost savings, loss of data, or any other damages arising out of the uge of or the
inability to|use this Standard, even if UL or an authorized UL representative has been adyised of the
possibility pf such damage. In no event shall UL's liability for any damage ever exceed the piice paid for
this Standgrd, regardless of the form ofthe claim.

Users of the electronic versions ‘of UL's Standards for Safety agree to defend, indemnify, and hold UL
harmless ffom and against any-loss, expense, liability, damage, claim, or judgment (including|reasonable
attorney's fees) resulting from any error or deviation introduced while purchaser is storing ap electronic
Standard dn the purchaser's computer system.
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Preface (UL)

This UL Standard is based on IEC Publication 60079-5: fourth edition Explosive atmospheres — Part 5:
Equipment protection by powder filling “q”. IEC publication 60079-5 is copyrighted by the IEC.

These materials are subject to copyright claims of IEC and UL. No part of this publication may be
reproduced in any form, including an electronic retrieval system, without the prior written permission of UL.

All requests pertaining to the Explosive Atmospheres — Part 5: Equipment protection by powder filling “q
UL 60079-5 Standard should be submitted to UL.

Note — Although the intended primary application of this standard is stated in its scope, it is important to note that it remains the

responsibility jof the users of the standard to judge its suitability for their particular purpose.
The following people served as members of STP 60079 and participated in the review ofthis standard:
NAME COMPANY
*B. Zimmermann, Chair R Stahl Inc.
*T. Adam FM Approvals LLC
R. Allen Honeywell Inc/
J. Anderson| Thermon Mfg Co.
D. Ankele ULLLE
P. Becker nVent
*S. Bihler Edrofine Met Labs
S. Blais Emerson/Appleton Group
K. Boegli KBB Consulting
R. Brownleg Pepperl + Fuchs Inc.
D. Burns Shell P&T — Innovation / R&D
R. Chalmerg Industrial Scientific Corp.
*C. Coache National Fire Protection Association
*M. Cole Hubbell Canada LP
D. Cook Shelby County Department of Development Services
M. Coppler LabTest Certification Inc.
*R. Deadmgn UL LLC
*K. Dhillon LabTest Certification Inc.
M. Dona Beach Energy
T. DubanieV\{icz NIOSH
G. Edwards Det-Tronics
M. Egloff Montana Tech, University of Montana
M. Ehrmann R Stahl Inc
D. El Tawy Siemens Energy
*A. Engler Det Norske Veritas DNV
M. Fillip National Oilwell Varco
W. Fiske Intertek
Z. Fosse DEKRA Certification Inc
G. Gurinder Gurinder Garcha Consulting
D. Grady Talema Group
J. Hickle Caterpillar Inc.

R. Holub DuPont
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 60079-5,

Explosive Atmospheres — Part 5: Equipment protection by powder Filling “q

copyright 2015 are indicated

by notations (differences) and are presented within the body of the UL printed standard in bold text with
legislative mark-ups (strike-out and underline).

There are five types of National Differences as noted below. The difference type is noted on the first line of
the National Difference in the standard. The standard may not include all types of these National
Differences.

D2 - The
requireme
requireme

DC - Thes
particular g

DE - Thes|
DR —-Thes

Each natio
following W
text:

Addition

annex. Addlition is not meant to include adding select words to the base IEC text.

Deletion /|
figure, or a

Modificati
replaceme
annex of th

nd users of products.

aguirements,

e are National Differences from IEC requirements based on existing safety practices. These

ts reflect national safety practices, where empirical substantiation (for'the IEC
t) is not available or the text has not been included in the IEC standard.

e are National Differences based on the component standards and will not be de
omponent standard is harmonized with the IEC component standard.

b are National Differences based on editorial comments ©r corrections.
e are National Differences based on the national regulatory requirements.

hal difference contains a description of what the-national difference entails. Typicall

or national

eted until a

one of the

ords is used to explain how the text of the.ational difference is to be applied to the base IEC

Add - An addition entails adding a.complete new numbered clause, subclause, tabl

Delete - A deletion entailssedomplete deletion of an entire numbered clause, subcl
hnex without any replacement text.

pn / Modify - A modification is an altering of the existing base IEC text such as t
ht or deletion of tertain words or the replacement of an entire clause, subclause, tab
e base IEC text.

e, figure, or

huse, table,

he addition,
e, figure, or
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FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 5: Equipment protection by powder filling “q”

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

alt with may participate in this preparatory work International governmental and non-governmental

organizations

liaising with
Standardizati

the IEC also participate in this preparation. IEC collaborates closely with the International (@r
bn (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formdl decisions or agreements of IEC on technical matters express, as nearly as possible, andnternational

opinion on thg

3) IEC Publi
sense. While
responsible fi

4) In order t

relevant subjects since each technical committee has representation from all interested IEC’National Co

ations have the form of recommendations for international use and are accepted Gy HEC National Com|
all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
r the way in which they are used or for any misinterpretation by any end user,

promote international uniformity, IEC National Committees undertake(te“apply IEC Publications trans

maximum exgent possible in their national and regional publications. Any diyergence between any IEC Publid

correspondin

5) IEC itself
and, in somg
certification b

h national or regional publication shall be clearly indicated in the |atter.

oes not provide any attestation of conformity. Independent eertification bodies provide conformity assesg
areas, access to IEC marks of conformity. IEC is not,responsible for any services carried out b
Ddies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability
technical con
whatsoever,

reliance upon

8) Attention i
correct applid

9) Attention i

shall attach to IEC or its directors, employees, servants or agents including individual experts and n
hmittees and IEC National Committees-for any personal injury, property damage or other damage
vhether direct or indirect, or for cests (including legal fees) and expenses arising out of the publicat
| this IEC Publication or any otherlEC Publications.

b drawn to the Normative references cited in this publication. Use of the referenced publications is indisp4
ption of this publication:

5 drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent ri

not be held rgsponsible foridentifying any or all such patent rights.

Internation
explosive &

pl Standard IEC 60079-5 has been prepared by IEC technical committee 31: Eq
tmoespheres.

panization for
consensus of
mmittees.

mittees in that

annot be held

parently to the
ption and the

ment services

independent

hembers of its
of any nature
on, use of, or

tnsable for the

phts. IEC shall

uipment for

This fourth edition cancels and replaces the third edition, published in 2007, and constitutes a technical

revision.

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

NOTE The technical changes referred to include the significant technical changes in the revised IEC standard, but they do not form
an exhaustive list of all modifications from the previous edition. More guidance may be found by referring to the redline version of the

IEC standard,

if available.
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Type
Significant changes Clause/ Minor and Extension Major
subclause editorial technical
changes changes
Specific references to IEC 60079-0 have been reworded so 4.1.3 X
the references to IEC 60079-0 can be non-dated references 4.8
4.8.3
The “housing” surrounding the powder filled equipment or Ex 4.1 X
Component has been redefined as a “container” to avoid
confusion with the “enclosure” requirements of IEC 60079-0
A relaxation has been introduced to permit reduced distances 4.3.1 X
through filling material for instances where there is no
adjacent gap|in the container
A relaxation pas been introduced to permit the use of 4.8.3 X
creepage diensions per IEC 60079-7 where CTl is better
than 175
An evaluatiof of joints employed when the reduced distances 5.1.1 X
according to[Table 1 are applied, has been added.
Text for detefmination of maximum temperature clarified with 5.1.4 X
respect to ovierloads and malfunctions
A batch routipe test has been introduced 5.2.1 X

The text of this standard is based on the following documents:

FDIS

Report on voting

31/1156/FDIS

31/1171/RVD

Full information on the voting for the approval of this standard can be found in the repor{ on voting

indicated in[the above table.

This publication has been drafted. in accordance with the ISO/IEC Directives, Part 2.

The list of all parts of IEC(60079 series, under the general title Explosive atmospheres, can be found on

the IEC website.

The commiftee has-decided that the contents of this publication will remain unchanged until the stability
date indicated~on the IEC website under "http://webstore. iec. ch" in the data related to the specific

publication| At this date, the publication will be

* reconfirmed;

withdrawn;
* replaced by a revised edition, or

* amended.
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EXPLOSIVE ATMOSPHERES - Part 5: Equipment protection by
powder filling “q”

1 Scope
1DV.1 DE Modification of Clause 1, first paragraph to replace with the following:

1DV.1.1 This standard part of IEC-60079 contains specific requirements for the

. " pment
Ex components in the type of protection powder filling “q”, intended for use|in
explosive gas atmospheres.

NQTE 1 Electrical equipment and Ex components protected by powder filling “q” can-contain electfonic circuits,
trapnsformers, protection fuses, relays, intrinsically safe electrical apparatus, associated electricpl apparatus,
switches, etc.

NQTE 2 Type of protection powder filling “q” provides Equipment Protection Level (EPL) Gb or Mb.

10V.2 DR Modification of Clause 1, second paragraphto replace with the following:

10V.2.1 This standard supplements and modifies'the general requirements of UL{60079-0
. Where a requirement of this standard conflicts with a requirement of UL
79-0 IEC-60079-0, the requirement of this-standard takes precedence.
This standgrd applies to electrical equipment, parts of electrical equipment and Ex components|with:
— arated qupply current less than or equal to 16 A;

— arated qupply voltage less than or equal to 1 000 V;

— arated gower consumptionless than or equal to 1 000 W.

2 Normative references

The followfingsdocuments, in whole or in part, are normatively referenced in this documgnt and are
indispensaple/for its application. For dated references, only the edition cited applies. Fpr undated
references, the latest edition of the referenced document (including any amendments) applies.

2DV DR Modification of Clause 2 references to replace with the following:

IEC 60127 (all parts), Miniature fuses
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IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 61558-1, Safety of power transformers, power supplies, reactors and similar products —
Part 1: General requirements and tests

IEC 61558-2-6, Safety of transformers, reactors, power supply units and similar products
for supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety
isolating transformers and power supply units incorporating safety isolating transformers

ISO 2859-1, Sampling procedures for inspection by attributes — Part 1: Sampling schemes
indexed by acceptance quality limit (AQL) for lot-by-lot inspection

ISQ 3310-1, Test sieves — Technical requirements and testing — Part 1: Test:sievds of metal
wine cloth

ISQ 3310-2, Test sieves — Technical requirements and testing —/Part 2: Test|sieves of
perforated metal plate

ISQ 2591-1, Test sieving — Methods using test sieves of woven wire cloth and perforated
tal plate

UL|2225, Cables and Cable-Fittings for Use in Hazardous (Classified) Locations

UL|60079-0, Explosive Atmospheres Part 0: Equipment — General Requirements

UL|60079-7, Explosive Atmospheres — Part 7: Equipment Protection by Increased Safety

UL|60079-11, Explosive Atmospheres — Part 11: Equipment Protection by Intrinsic Safety

3 Terms and definitions

For the purposes of this docdment, the terms and definitions given in IEC 60079-0 as well as tHe following
apply.

NOTE Additional definitions applicable to explosive atmospheres can be found in IEC 60050-426.

3.1 POWDER FILLING “g” type of protection in which the parts capable of igniting an explosive gas
atmosphere are fixed in position and completely surrounded by filling material to prevent the ignition of an
external explosive gas atmosphere

Note 1 to entry: The type of protection may not prevent the surrounding explosive gas atmosphere from penetrating into the
equipment and components and being ignited by the circuits. However, due to the small free volumes in the filling material and due to
the quenching of a flame which may propagate through the paths in the filling material, an external explosion is prevented.

3.2 FILLING MATERIAL solid quartz or solid glass particles

3.3 CONTAINER (FOR FILLING MATERIAL) housing immediately surrounding the electrical equipment
protected by and containing the filling material

Note 1 to entry: The container may, in some cases, also be the external enclosure.
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4 Constructional requirements

4.1 Containers

4.1.1 Closing and sealing

41.1.1 General

Containers of electrical equipment, parts of electrical equipment or Ex components protected by powder
filling "q” shall be filled and sealed at the time of manufacture. The closing and sealing shall be the

methods o

f41120rd 113

4112 C

The contai
opened wi
marked in

NOTE Suita
cemented joi

4113 C

Electrical ¢quipment, parts of electrical equipment, or Exsxecomponents that are designed to

shall incor
when the €
Clause 6, i

4.1.2 Pressure test of container

The electri
shall meet

4.1.3 Degree of protection.of‘the container

4.1

ontainers permanently sealed at the time of manufacture

her shall be permanently sealed at the time of manufacture and shall not be capa
thout leaving visible evidence that the container has been opened.\ The contain
bccordance with Clause 6, item a).

le techniques that can provide visible evidence of containers being opened“are, for example, weld
ts, rivets, cementing of screws, or lead-seal safety-wiring of screws.

ontainers intended to be opened for repair

borate sealing methods that are capable of being renewed without damage to th
quipment is repaired, re-filled, and re-sealed-"The container shall be marked in acco|
em b).

cal equipment, parts of electrical equipment or Ex components protected by powd
the pressure test requirements specified in 5.1.1.

.3DV DR Modification of Clause 4.1.3 to replace with the following:

ble of being
er shall be

ng, soldering,

be repaired

e container
rdance with

er filling “q

The container of the electrical equipment, parts of electrical equipment, or Ex components

pr

btected by powder filling “q”, in their normal service condition, i.e. with al

cl

¢sed as in normal use, shall comply at least with the degree of protection IP54

openings
as defined

in TEC 60529. If the degree of protection is P55 or higher, and the container is not
hermetically sealed, the container shall be provided with a breathing device. The container
with the breathing device in place shall comply at least with the degree of protection IP54
according to IEC 60529. The test shall be conducted on an empty container without the
powder filling installed. At the end of any water ingress tests, no water shall be visible
inside the container.

NOTE 1 As the container may need to be destroyed in order to determine the entrance of dust or water, two
separate test samples could be required for the two ingress tests.

NOTE 2 When the container is also the external enclosure, the tests of enclosures requirements of UL 60079-0
1EC-60079-0 apply.
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The ingress protection of containers or parts of electrical equipment protected by powder
filling “q”, intended for use only in clean, dry rooms, may be reduced to degree of
protectlon IP43. The cettificate nrumber-of this equipment shall be marked include-the "X"
suffix in accordance with the-markingrequirements-of UL 60079-0 IEC-60079-0 to indicate
that there are Specific Conditions of Use, and the Specific Conditions of Use listed on the
certificate shall detail the restrictions of use.

When Ex components protected by powder filling “q” are intended to be mounted inside
another enclosure complying with UL 60079-0 IEC-60079-0, this outer enclosure shall have
a degree of protection of at least IP54. The IP rating of the inner container does not need to
be specified provided that the Ex component is mounted in a position where it is unlikely to

be

NO7T
Con
exte

S

NO7

T:L maximum gap of a container protected by powder filling “q

contaminated by any small amounts of water that may enter the outer enclosu

[E 3 The impact and drop tests of enclosures from UL 60079-0 {EG-60079-0 do not generally
hponents intended to be mounted inside another enclosure complying with UL 60079-0 {EC-600
rnal enclosure provides the protection against impact and drop.

ller than the specified smallest dimension of the filling matefial.

[E 4 The restriction on the size of the gap is intended to reduce the escape of filling material.

4.1.4 Filling procedure

Filling shall
down). The
protected b

41.5 Con

The contaiper of type of protection ‘g

installed int

be carried out so as not to leave any void within the filling material (for example
free space within electrical equipment) parts of electrical equipment or Ex ¢
y powder filling “q” shall be effectively filled with filling material (see also 4.3.2).

tainers that are not external enclosures

[}

equipment or Ex Component that is installed or inte
ernal to another enclosurelis considered the same as that of an Ex Component.

4.2 Filling material

4.2.1 Matprial specification

The material shall'be’quartz or solid glass particles.

The materi

[e.

apply to Ex
[79-0-, as the

. shall be at least 0,1 mm

by shaking
bmponents

nded to be

bl specification shall state that determined in accordance with the ISQO 2591-1 prg

cedure for

dry materials, the size of particles are within the following sieve sizes:

— 1 mm nominal aperture sieve in accordance with ISO 3310-1 or ISO 3310-2

— 500 ym nominal aperture sieve in accordance with ISO 3310-1.

4.2.2 Documentation

The documents prepared by the manufacturer in accordance with IEC 60079-0 shall include the
specification of the particle material, the size range of the particles, as well as the filling process and the
measures taken to ensure proper filling.


https://ulnorm.com/api/?name=UL 60079-5 2020.pdf

AUGUST 14, 2020 UL 60079-5 17

NOTE It is not a requirement of this standard that conformity to the specification of the particle material and size range of the
particles needs to be verified.

4.2.3 Testing
The filling material shall be subjected to the dielectric strength test specified in 5.1.3.
4.3 Distances

4.3.1 Distances through filling material

Except where specified otherwise in this standard, the minimum distance through the filing material
between electrically conducting parts of the equipment and the container shall comply with Table 1 and
Figure 1. This does not apply to conductors used for field wiring connections which pénetratg the wall of
the contairfer.
Table 1
Distances through the filling material
Voltgge?® a.c. r.m.s. or d.c. Minimum distance Reduced distance ®
\' mm mm
U<80 5 1,5
U<100 5 2
U<125 5 2
U<160 5 2
U<200 5 3
U<250 5 3
U<400 6,3 3
U <500 8 3
U <800 10 5
U<1000 14 5
U<1600 16 10
U<2500 25 10
U<3200 32 10
U<4000 40 14
U <5,000 50 14
U £6:300 63 25
U8 000 80 25

@ When determining the required values for creepage and distance, the working voltage may be higher than the voltage in the
table by a factor of 1,1 (see Note).

NOTE The factor of 1,1 recognizes that at many places in a circuit, the working voltage equals the rated voltage and that there are
a number of rated voltages in common use that can be accommodated by the 1,1 factor.

® To ensure that there is a sufficient path length through the filling material to provide quenching of a flame from the inside to the
outside of the container, the reduced distances shown are permitted only when there is no adjacent gap in the container that could
permit a flame to exit. See Figure 1.
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pbn conductive wall with thickness t; b = (distance according Table 1) — ¢
Bp, minimum radius according Table 1, no reduced distance

9 creepage digtance according Table 2

Malfunction

NOTE While

Figure 1

Distances through filling material

conditions according t0,4.8 shall be considered when determining the working volta

his standard is applicable to equipment with a rated supply voltage not exceeding 1 000 V, Table 1 take

working voltages greater than 1000 V which can be developed or generated within the equipment or Ex Compon|

exampleis af

4.3.2 Dist

uorescent luminaire ballast with a rated voltage of 240 V, but with an arc initiation voltage of approximatel

ances'surrounding free space

If electrical

je.

into account
ent. A typical
2000 V.

eqdipment contains companents which have an enclosed free space not filled wit

h the filling

material (e.g. a relay), the following requirements apply:

— if the enclosed free space of the component is less than 3 cm?, the minimum distance through the filling
material between the component wall and the inner surface of the container shall comply with Table 1. The
reduced distances are not permitted;

— if the enclosed free space of the component is between 3 cm® and 30 cm?®, the minimum distance
through the filling material between the component wall and the inner surface of the container shall comply
with Table 1 but with a minimum of 15 mm;

— the component shall be fixed, so that movement nearer to the wall of the container is not possible;

— the free volume shall not exceed 30 cm?;
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— the enclosure of the component shall resist the thermal and mechanical stresses to which it will be
subjected even under malfunction conditions according to 4.8. There shall be no damage or distortion
which could reduce the protection provided by the filling material.

4.4 Connections
441 Equipment

4.4.1DV DR Modification of Clause 4.4.1 to replace with the following:

NQTE This construction is only practical with a factory-installed cable and in.most cases, a fagtory-installed

gl}le gland. A flameproof "d" cable gland in accordance with UL 2225 may be required as the incr d safety "e"
cable gland in accordance with UL 2225 may not provide adequate pressure sealing (see 5.1.1) of the|powder filled

"q'l enclosure.

4.4.2 Ex[Components

Connection to powder filled “q” Ex Components shall comply with the connection facilities and|termination
compartments requirements of IEC 60079-0.

4.5 Capgcitors

The total stored energy of all capacitors_in an enclosure of electrical equipment, part ¢f electrical
equipment|or Ex component protected by-powder filling “q” shall not exceed 20 J in normal operation.

4.6 Cellsand batteries

Enclosureg for powder filled. “q” electrical equipment, parts of electrical equipment or Ex comgonents that
contain cells or batteries shall incorporate a breathing device to the surrounding atmosphere|(see 4.1.3)

unless the ppatteries orscells:

a) have a ¢apaeity.of 1,5 Ah or less, or

b) do not telease-gas—undernormal-operating-conditions—and-comply-with-therequirementsifor primary

and secondary batteries with a capacity up to 25 Ah, of IEC 60079-7, for level of protection “eb”.

NOTE Sealed gas-tight cells do not release gas under normal operating conditions.

4.7 Temperature limitations under overload conditions

Each electrical equipment, part of electrical equipment or Ex component protected by powder filling “q
shall be protected against overload prescribed in the relevant product standard specified by the
manufacturer so that the temperature class is not exceeded inside the filling material at a depth of 5 mm
from the wall of the container. If the reduced dimension of Table 1 has been applied and results in a
distance less than 5 mm, the reduced distance shall be used in place of the 5 mm shown. The
effectiveness of the protection shall be confirmed by the test of 5.1.4.
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NOTE It is often difficult to limit the temperatures with only a fuse, and an internal thermal protective device is often necessary to

comply with the

4.8 Tempe

maximum temperature requirements of 5.1.4.

rature limitations under malfunction conditions

4.8.1 General

The container shall not be damaged and the temperature class shall not be exceeded even in the case of
malfunctions as detailed in 4.8. The effectiveness of the temperature protection shall be confirmed by the

testin 5.1.4.

4.8.2 Fuse

Unless the
current, thg
either an oV

e

— short-cird
— open circu
— malfunctip

n
t

Fuses, if er
capacity no

If a malfur
component

4.8

WH
the

The voItagI
conditions

4.8
fol

ervoltage or overcurrent, for example:

uit of any component;

ction can lead to one or more subsequent malfunctions, for example overlo
the primary and subsequent malfunétions are considered to be a single malfunction.

2DV.1 D1 Delete the fourth paragraph of Clause 4.8.2. It does not apply.

nd malfunction exclusions.

2DV.2 DR Modification of Clause 4.8.2, sixth and seventh paragraphs to replacd
owing:

quipment supply is protected by a fuse rated at not more than 170 % of the maxim
equipment shall be subjected to any single internal electrical malfunction which

it due to any component failure;

n in the printed circuitry.

ployed, shall have a voltage rating not less than*that of the circuit and shall have ja

less than the prospective fault current of the,circuit.

U, shall be‘assumed to be applied to the supply terminals when considering r

um normal
may cause

breaking

hding of a

halfunction

e with the

4.8.2DV.2.1 When the fuse is not integral to the electrical equipment or parts of electrical
equipment, the equipment eertificate-number shall be marked include-the “X"suffix in
accordance with the-marking-requirements-of UL 60079-0 IEC-60079-0 to indicate that there
are Specific Conditions of Use and the Specific Conditions of Use listed on the certificate

shal

| detail the required fuse.

4.8.2DV.2.2 When the fuse is not mtegral to an Ex component the instructions eertificate

hmﬂaﬂeﬁs shaII detall the requwed fuse
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4.8.3 Malfunction exclusions

The following malfunctions need not be considered.

a) Resistance values lower than the rated values for:

— film type resistors,

— wire wound resistors and coils with a single layer in helical form,

when they are used at no more than 2/3 of their rated voltage and rated power at the maximum service

temperaturle as specified by the manufacturer of the respective components.

b) Short-c

when they
respective

c¢) Insulatig

-9

when the S

and the rated voltage of the component-between the two different circuits is at least 1,5 times U

NOTE Galva
to meet the rg

d) Transfo

— C

- dq

rcuit conditions for:

astic foil capacitors,
Bramic capacitors,

aper capacitors,

are used at no more than 2/3 of their rated voltage-das specified by the manufad
components.

n failure of:

um U of the r.m.s. values of the.maximum voltages of the two circuits is not more tH

hically separating components providing double or reinforced insulation according to a product standard
quirements of IEC 61140,'%s.g. IEC 60747-5-5 for photo coupler.

Fmers, coils and.windings, which:

bmply withiLevel of Protection “eb” in IEC 60079-7, or

omply* with the requirements for mains transformers, Level of Protection “ia” or

turer of the

alvanically separating components (e.g. optocouplers and relays) designed for segregation of
different circuits,

an 1000V

re considered

‘ib”, in IEC

600

79-11, or

— comply with IEC 61558-2-6, or

— provide a double or reinforced insulation between the circuit per IEC 61558-1.

It is not necessary to consider the possibility of a short circuit if the distances or creepage distances
between bare live parts or printed tracks are at least equal to the values of Table 2 (for methods of

measuring

creepage distances see IEC 60079-7 and IEC 60079-11).

The maximum voltage between the parts shall be used to determine the distances according to Table 2. If
the parts are electrically isolated, the sum of the maximum voltages of the two circuits shall be considered
as the voltage. The maximum voltage shall be assessed taking into account normal operating conditions

(transients

being disregarded) and malfunction conditions as specified in this standard.
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For distance under a coating according to Table 2, the following conditions apply:

— a conformal coating shall have the effect of sealing the conductors in question against ingress of

moisture;

— it shall adhere to the conductive parts and to the insulation material,

— if the conformal coating is applied by spraying, then two separate coats are to be applied;

— other methods of application require only one coat, for example, dip coating, brushing, vacuum
impregnatir& but the intention is ta achieve an effective chtingy unhroken seal;

— a solder fnask is considered as one of the two coatings, provided it is not damaged during, sol

Conductive| parts protruding from the insulation (including soldered component pins) sh

jering.

all not be

considered|as coated unless special measures have been applied to obtain an effective unbrokgn seal.

Where bare¢ parts of energized circuits emerge from the coating, the comparative tracking ind

Table 2 apglies to both insulation and conformal coating.

ex (CTI) in

Creepage distances and d-l;asltoak:lges through filling material
Voltage® ajc. or d.c. Creepage distance® Minimum value Distance under Distance through
coating filling material
Urnls
\'/ mm CTI mm nm
us<fo 1,6 -° 0,6 15
us1p>5s 1,6 100 0,6 15
Uus|e 1,6 100 0,6 15
Us<po 1,6 100 0,6 15
Us<p5s 1,7 100 0,6 15
Us<B2 1,8 100 0,7 15
Usfo 3 100 0,7 15
Us<po 34 100 0,7 15
Us<p3 34 100 1 15
U<Bo 3,6 100 1 15
U=100 38 100 1.3 p
Us<125 175 1,3 2
U=<160 175 1,3 2
U<200 6,3 175 2,6 3
U=250 8 175 2,6 3
U=<320 10 175 2,6 3
U<400 12,5 175 3,3 3
U<500 16 175 5 3
U<630 20 175 6 5
U<800 25 175 6 5

Table 2 Continued on Next Page
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Table 2 Continued

Voltage? a.c. or d.c. Creepage distance® Minimum value Distance under Distance through
coating filling material
Urms.
\") mm CTI mm mm
U<1000 32 175 8,3 5
U<1250 32 175 12 10
U=<1600 32 175 13,3 10
U<2000 32 175 13,3 10
U< 500 1) 75 3,3 10
U=<3200 50 175 16 4
U<4000 63 175 21 4
U=<14000 80 175 27 4
U<€300 100 175 33 P5
U <4000 125 175 41 P5
U=<10 000 160 175 55 0]
@ When detgrmining the required values for creepage and distance, the working voltage may be higher than the voltade in the
table by a factor of 1,1 (see Note).
NOTE The factor of 1,1 recognizes that at many places in a circuit, the working voltage equals the rated voltage and that there are
a number offrated voltages in common use that can be accommodated by the 1,%factor.
® If material With higher CTI value is used, the use of the Level of Protection/@b%creepage distances given for that CT} in IEC
60079-7 is germitted.
¢ At 10 V angl below, the value of CTl is not relevant.
4.8.4 Prdtective devices for temperature limitation
Temperatufe limitation may be achieved by anvinternal or external, electrical or thermal, protedgtive device.
The devicq shall not be self-resetting.
Where intdgral fuses are used as grotective devices, the fusing element shall be of the enclosed type, for
example, in glass or ceramic.
Over-current devices shallhave a voltage rating not less than that of the circuit and shall havg a breaking

capacity not less than the prospective fault current of the circuit.

4.8.5 Poyer supply prospective short-circuit current

Electrical gquipment, parts of electrical equipment and Ex components protected by powder filljng “q”, with

a rated voltage of not greater than 250 V a.c., shall be suitable for operation from a supply system with a
prospective short-circuit current of 1 500 A unless the marking includes the value of the permitted
prospective short-circuit current. Higher prospective currents than 1 500 A could be present in some
installations, for example at higher voltages.

If a current limiting device is necessary to limit the prospective short-circuit current to a value not greater
than the rated breaking capacity of the fuse, this device shall be a resistor according to 4.8.3 a) and the

rated values shall be:

—current rating 1,5 x 1,7 x |, of the fuse;

— externally applied maximum voltage U,,;
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