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UL 8007937 is an adoption of ISO/IEC 80079-37, First Edition, issued by ISO/IEC February 2016.
Please ngte that the National Difference document incorporates all of the U.S. national differences
for UL 80p79-37.

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

All rights |reserved. No part of this publication may be reproduced,stored in a retrieval $ystem, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or| otherwise
without prjor permission of UL.

UL provides this Standard "as is" without warranty of any-kind, either expressed or implied, in¢luding but
not limited to, the implied warranties of merchantability orfitness for any purpose.
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Preface (UL)
This UL Standard is based on ISO/IEC Publication 80079-37: First edition, Explosive Atmospheres — Part
37: Non-Electrical Equipment for Explosive Atmospheres — Non Electrical Type of

“ 9

Protection

Constructional Safety “c”, Control of Ignition Source “b”, Liquid Immersion “k”. ISO/IEC publication 80079-
37 is copyrighted by the IEC.

This edition has been issued to satisfy UL Standards policy.

This is the UL Standard for Safety for Explosive Atmospheres — Part 37: Non-Electrical Equipment for

Explosive
Source “b

These materials are subject to copyright claims of IEC and UL. No part of this”publicatig

reproduce
All requesd
Atmosphg
Liquid Imn

Note — Althd
responsibilit

The follow

ATmospheres — Non Electrical Type of Protection Constructional safety ¢, Control
[, Liquid Immersion “Kk”.

d in any form, including an electronic retrieval system, without the prior written permis
ts pertaining to the Explosive Atmospheres — Part 37: Non-Electrical, Equipment for

res — Non Electrical Type of Protection Constructional Safety “c”, Centrol of Ignition §
nersion “k”, UL 80079-37 Standard should be submitted to UL.

ugh the intended primary application of this Standard is stated in its Seope/it is important to note that i
of the users of the Standard to judge its suitability for their particular purpose.

ing people served as members of STP 60079 and participated in the review of this sta

of Ignition

n may be
sion of UL.
Explosive
bource “b”,
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National Differences

National Differences from the text of International Electrotechnical Commission (IEC) Publication 80079-
37, Explosive Atmospheres — Part 37: Non-Electrical Equipment for Explosive Atmospheres — Non
Electrical Type of Protection Constructional Safety “c”, Control of Ignition Source “b” Liquid Immersion “k”,
copyright 2016, are indicated by notations (differences) and are presented within the body of the standard
in bold text using legislative text (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.

D1 - The
eliminatio

D2 — The
requirems
requireme

DC - The
particular

DE - The
DR -The

Each nati
following
text:

Ad
fig
De
tak

Mqd
ad
su

n of which would compromise safety for consumers and users of products.

e are National Differences from IEC requirements based on existing safety practid
nts reflect national safety practices, where empirical substantiation, (for the IEC
nt) is not available or the text has not been included in the IEC standard.

component standard is harmonized with the IEC component-standard.
be are National Differences based on editorial comments or corrections.
se are National Differences based on the national regulatory requirements.

bnal difference contains a description of whatthe national difference entails. Typically|
vords is used to explain how the text of the*national difference is to be applied to thg

dition / Add - An addition entails adding a complete new numbered clause, subcla
ire, or annex. Addition is not méant to include adding select words to the base IEC tex

letion / Delete - A deletionentails complete deletion of an entire numbered clause,
le, figure, or annex without any replacement text.

pdification / Modify:- A modification is an altering of the existing base IEC text s
dition, replacement or deletion of certain words or the replacement of an ent
bclause, table, figure, or annex of the base IEC text.

5e are National Differences which are based on basic safety principles and reqtlirements,

es. These
br national

5e are National Differences based on the component standards-and will not be del¢ted until a

one of the
b base IEC

use, table,
t.

subclause,

ich as the
re clause,
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1

FOREWORD

INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES - Part 37: Non-electrical equipment for explosive atmospheres — Non
electrical type of protection constructional safety “c”, control of ignition source “b”, liquid

immersion “k”

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
Internationa
referred to a
the subject

liaising with| the IEC also participate in this preparation. IEC collaborates closely with the International Org

Standardiza

2) The form

opinion on the relevant subjects since each technical committee has representation from all interested IEC National Con

3) IEC Publi

sense. Whilg all reasonable efforts are made to ensure that the technical content of IEC'\Publications is accurate, IEC c:

responsible

4) In order fp promote international uniformity, IEC National Committees un@ertake to apply IEC Publications transp
ktent possible in their national and regional publications. Any divergence between any IEC Publicgtion and the
correspondifg national or regional publication shall be clearly indicated ifrthe latter.

maximum e

5) IEC itself does not provide any attestation of conformity. Independént certification bodies provide conformity assess
and, in sonfe areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by
certification bodies.

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

7) No liabilify shall attach to IEC or its directars,-employees, servants or agents including individual experts and m
technical committees and IEC National Committees for any personal injury, property damage or other damage g

whatsoever,
reliance upo

8) Attention
correct appli

9) Attention

not be held responsiblefor identifying any or all such patent rights.

Internatiomal=Standard 1SQ 80079-37 has been prepared by |[EC sub-committee 31M: Nol

standardization in the electrical and electronic fields. To this end and in addition to other activities, IEC publishes

Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS) and Guid
b “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee
Healt with may participate in this preparatory work. International, governmental and non-governmental

ion (ISO) in accordance with conditions determined by agreement between the two organizations.

bl decisions or agreements of IEC on technical matters express, as nearly as possible, an international

Cations have the form of recommendations for international use and are accepted by IEC National Comn

or the way in which they are used or for any misinterpretation by any end-user.

whether direct or indirect, or'for costs (including legal fees) and expenses arising out of the publicatid
h, this IEC Publication or any other IEC Publications.

I:S drawn to the NorMmative references cited in this publication. Use of the referenced publications is indispe
ation of this publication.

s drawn {0 the possibility that some of the elements of this IEC Publication may be the subject of patent rig

es (hereafter
interested in
prganizations
anization for

Fonsensus of
hmittees.
hittees in that

hnnot be held

arently to the

nent services
independent

bmbers of its
f any nature
n, use of, or

hsable for the

hts. IEC shall

h-electrical

equipment and protective systems for explosive atmospheres, of IEC 31: Equipment for explosive
atmospheres.

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

FDIS Report on voting

31M/104/FDIS 31M/110/RVD

Full information on the voting for the approval of this standard can be found in the report on voting
indicated in the above table. In ISO, the standard has been approved by 15 P members out of 20 having
cast a vote.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

"A list of all parts in the IEC 60079 series, under the general title Explosive atmospheres, as well as the
International Standard 80079 series, can be found on the IEC website."

The committee has decided that the contents of this publication will remain unchanged until the stability
date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to the specific
publication. At this date, the publication will be

* reconfirmed,

 withdrawp,
* replaced py a revised edition, or

* amended.
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EXPLOSIVE ATMOSPHERES - Part 37: Non-electrical equipment for
explosive atmospheres — Non electrical type of protection

constructional safety “c”, control of ignition source “b”, liquid

immersion “k”

1 Scope

2 Nor

The follo

mItive references

1DV DR Modification of Clause 1 to replace with the following:

construction of non-electrical equipment, intended for use in explosive atm
protected by the types of protection constructional safety “c”, control of igniti
“b” and liquid immersion “k”.

This standard part-ofISOHEC-80079 supplements and modifies the requirements
80079-36. Where a requirement of this standard conflicts\with the requirement
80079-36 the requirement of this standard takes precedence.

Types of Protection “c”, “k” and “b” are not{applicable for Group I, EPL M

The types of ignition protection described.in the standard can be used either on
or in combination with each other to,meet the requirements for equipment o

This standard part—of ISONEC 80079 specifies the requirements for the dTosign and

spheres,
bn source

in 1SO UL
of 1SO UL

a without

their own

f Group;

Group Il, and Group lll depending on‘the ignition hazard assessment in ISO UL 80079-36.

Where references are made to*l[EC and ISO standards, the referenced requirements found

in these standards shall apply as modified by any applicable US National Diffe

ences for

that standard (see clause-2):

NOTE In the US, the authority having jurisdiction for underground mines is the Mine Safety

and Health

Adiministration (MSHA) ‘of the federal government. There are additional regulations beyond the 1

Pquirements

ddgtailed here that will alSo apply.

ing_documents. in whole or_in_part, are normatively referenced in this documemt and are

indispensable for its application. For dated references, only the edition cited applies. For 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:

ANSI/IEC 60529, Degrees of protection provided by enclosures (IP Code)
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ISO 281, Rolling bearings — Dynamic load ratings and rating life

ISO 1813, Belt drives — V-ribbed belts, joined V-belts and V-belts including wide section
belts and hexagonal belts — Electrical conductivity of antistatic belts: Characteristics and
methods of test

ISO 9563, Belt drives — Electrical conductivity of antistatic endless synchronous belts —
Characteristics and test method

ISO 4413, Hydraulic fluid power — General rules and safety requirements for systems and

their-components

ISP 4414, Pneumatic fluid power — General rules and safety requirements forsystems and
their components

ISP 19353, Safety of machinery — Fire prevention and protection

EN 13237, Potentially explosive atmospheres — Terms'and definitions for equipment and
prptective systems intended for use in potentially explosive atmospheres
EN 13501-1, Fire classification of construction-products and building elements|— Part 1:
Classification using data from reaction to fire tests
UL 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements
UL 80079-36:2016, Explosive atmospheres — Non-electrical equipment for explosive
atmospheres — Part 1: Basic method and requirements
3 Terms|and definitions
For the pufposes of this document, the terms and definitions given in ISO 80079-36, IEC 600790 and the
following apply.
3.1
constructjonal safety “c”
ignition protection where constructional measures are applied so as to protect against the posssibility of

ignition from hot surfaces, sparks and adiabatic compression generated by moving parts

3.2

mechanically generated sparks
sparks produced by mechanical impact or friction burning particles, as well as showers of particles,
produced by impact or friction between two solid materials

3.3
control of

ignition source “b”

ignition protection where mechanical or electrical devices are used in conjunction with non-electrical
equipment to manually or automatically reduce the likelihood of a potential ignition source from becoming
an effective ignition source
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Note 1 to entry: This might for example be a level sensor used to indicate loss of oil, a temperature sensor to indicate a hot bearing or
a speed sensor to indicate over-speed.

3.3.1

automatic control measure

action taken without manual intervention, to reduce the likelihood of a potential ignition source from
becoming an effective ignition source

3.3.2

manual control measure
action taken by a person as a result of a warning, indication, or alarm, to reduce the likelihood of a
potential ignition source from becoming an effective ignition source

3.3.3
ignition pgrevention devices/systems
arrangement that converts signals from one or more sensors into an action, or indieation, to feduce the
likelihood jof a potential ignition source from becoming an effective ignition source

3.34
safety deyices
devices irftended for use inside or outside explosive atmospheres butrequired for or contribdting to the
safe functfoning of equipment and protective systems with respect to-the risks of explosion

3.4
liquid immersion “k”
type of prptection where potential ignition sources arg, made ineffective or separated from thg explosive
atmosphefe by either totally immersing them inx@a “protective liquid, or by partially immersing and
continuougly coating their active surfaces with.\a protective liquid in such a way that an| explosive
atmosphefe which may be above the liquid, or.6utside the equipment enclosure, cannot be ignit¢d

3.41

protective liquid
a liquid wWhich prevents the explosive atmosphere from making direct contact with potentjal ignition
sources aphd thereby ensures the explosive atmosphere cannot be ignited

3.4.2
equipment with a sealed-enclosure
totally eng¢losed equipment that limits the ingress of an external atmosphere during the expansion and
contractioh of the(internally contained protective liquid during use in service

Note 1 to enfry: ' Stueh equipment includes any pipework associated with it and often contains an overpressure relief devige.

3.4.3

equipment with a vented enclosure

enclosed equipment that allows the ingress and egress of an external atmosphere through a breathing
device or constricted opening during the expansion and contraction of the internally contained protective
fluid during normal operation

Note 1 to entry: Such equipment includes any pipework associated with it.

3.4.4

open equipment

equipment that is immersed, or has its components immersed, in a protective liquid that is open to the
external atmosphere
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Note 1 to entry: For example, an open top vessel with immersed moving components. Such equipment includes any pipework
associated with it.

4 Determination of suitability
4DV DE Modification of Clause 4 to replace with the following:

Before a decision is made to protect equipment or parts of equipment for use as an
assembly, including interconnecting parts, by the measures described in this standard, it
shall have been subjected to the ignition hazard assessment in accordance with 1ISO UL
80079-36.

NQTE The requirements for nonmetallic enclosures and nonmetallic parts of enclosures upon-which| the type of
protection depends apply in accordance with UL 80079-36, Nonmetallic gaskets and seals, and\the inspection and
mdintenance of them are often critical to maintain the type of protection.

5 Requiements for equipment with Type of Protection constructional safety “c”
5.1 Gengral requirements

Equipmen{ designed and constructed according to the applicable-safety requirements of the relevant
industrial gtandards is intended to be capable of functioning in<€onformity with the operational parameters
established by the manufacturer, including any mechanical and thermal stresses that they are intended to
be subjected to.

This also [applies to interconnecting parts of equipment including joints (e.g. cemented, sojdered, or
welded joints).

NOTE This i§ accomplished by using one or more of the following documents:

* International standards or Technical Spécifications

* FOIS of International standards orJechnical Specifications

 National Standards or Techhi¢al Specifications

» Te¢hnical specifications.or Test Reports issued by an Ex accredited Test Laboratory

* Te¢hnical specifications of industrial associations.

5.2 Ingrgss protection

5.2.1 General

The degree of ingress protection (IP) as specified in IEC 60529 provided by the outer enclosures of
equipment depends upon its intended duty and the type of environment it is designed to be used in. An
appropriate rating shall be determined as part of the ignition hazard assessment (see Clause 4) and, if
relevant for ignition protection, shall be able to provide that degree of protection.

NOTE IP degrees of protection according to IEC 60529 are not intended to provide protection against the ingress of an explosive gas
atmosphere.

5.2.2 Ingress protection in special cases

The following points specify the minimum IP rating for enclosures used in the circumstances described.
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a) In the case of equipment intended for use in explosive gas atmospheres, where entry of foreign objects
can cause ignition, but entry of dust is harmless, the required degree of protection against the entry of
foreign objects shall be determined in the ignition hazard assessment and shall be at least IP20.

b) In the case of equipment intended for use in explosive gas atmospheres, where the entry of dusts or
liquids could cause a malfunction leading to an ignition source, the degree of protection shall be at least
IP5X for dust and IPX4 for liquids.

¢) In the case of equipment intended for use in explosive dust atmospheres, where ingress of dust can
result in an ignition source or fire, the degree of protection shall be IP6X.

d) In the case of equipment intended for use in explosive dust atmospheres, where ingress of diist, foreign
objects arjd liquids are not likely to cause an ignition, no specific degree of protection is necesgary for the
purpose of ignition protection.

NOTE An efclosure is often employed for other safety reasons, e.g. IP2X to prevent parts of the (bedy coming intd contact with
rotating part$.

5.3 Seals for moving parts

5.3.1 Unlubricated gaskets, seals, sleeves, bellows and diaphragms
5.3.1DV DE Modification of Clause 5.3.1 to replace,with the following:
ective ignition source, e.g. if there is aCtisk of mechanically generated sparks and hot

e
slirfaces which can become an effective ignition source. Light metals shall not be used for
these parts in this case (see ISO UL 80079-36).

UE-Iubricated gaskets, seals, sleeves, bellows and diaphragms shall not b{come an

‘r’\lvt:n-metallic materials shall are)intended to be resistant to distortion and degradation
ich would reduce the effectiveness of explosion protection within the | specified
expected lifetime of operation. See note in Clause 4.

5.3.2 Stffing box seals((packed glands)

5.3.2DV DE-Modification of Clause 5.3.2 to replace with the following:

Stuffing~box seals (packed glands) shall only be used in accordance with [the when

instructions are prepared provided by the manufacturer to limit the maximum surface
tem S ing-ope ion-of the gland: alternative . omatic-means-oflimiting the

5.3.3 Lubricated seals

Seals which normally require the presence of a lubricant which can be replenished to reduce the likelihood
of hot surfaces occurring at their interface with equipment parts shall be designed to ensure the sufficient
presence of lubricant or shall be protected by one of the following means:

* provision of an effective means to monitor the continued presence of the lubricant; or

* provision of a temperature detection device to warn of increasing temperatures; or
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« design of the equipment to be capable of completing the ‘dry run’ type test, as described in Annex B,
without exceeding the maximum surface temperature of the equipment and without suffering damage
which would reduce the effectiveness of its ignition protection.

Monitoring shall be either continuous or by required appropriate inspection and examination. Where the
level of lubricant cannot be easily monitored ( e.g. seal containing grease) the relevant information shall be
given in the instructions.

The instructions shall include details relating to the correct lubrication, monitoring and maintenance of
such seals.

5.4 Equipment lubricants, coolants and fluids
5.4DV DR Modification of Clause 5.4 to replace with the following:

Lybricants and coolants, which are required for the protectioniagainst incendive hot
syrfaces or mechanically generated sparks (see Clause 7) shall ‘have an autp-ignition
temperature (see IEC-60079-20-1 UL 80079-20-1) at least 50 K above the maximum surface
temperature of the equipment where the liquid is being used.

NG

Any fluid which can be released shall not result in ‘an effective ignition source, e|g. due to
high temperature or electrostatic charging.

5.5 Vibration
5.5DV DE Modification of Clause 5:5'to replace with the following:

Effective ignition sources, chot surfaces or mechanically generated sparks of loss of
prptection, caused by vibration shall be avoided. Vibration can arise from the eguipment
itgelf or from the place where it is mounted.

mstrueﬂens—ln—pameular—the mstructlons shaII spemfy the correct operatlng Spé ed range

of{the equipment in order to avoid excessive vibration.

5.6 Requirements for moving parts

5.6.1 General
5.6.1DV.1 DE Modification of Clause 5.6.1, first paragraph to replace with the following:

The ignition hazard assessment (see ISO UL 80079-36) shall identify those moving parts
which could lead to the occurrence of unsafe vibration or impact or friction. Such parts are
intended to shall be constructed in such a way so that they are unlikely to become an
effective ignition source during the expected specified lifetime of operation of the
equipment, taking the EPL into consideration in combination with the instructions.
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Where the melting point of the material used in the construction of moving parts is below the maximum
surface temperature of the equipment, or is not capable of causing incendive hot surfaces or mechanical
sparks, additional protective measures are not normally necessary (e.g. the provision of a low melting
point sacrificial wear plate; the use of a plastic fan inside a metal housing, or a metallic fan with sacrificial
non-sparking low melting point fan blade-tips).

5.6.2 Clearance

5.6.2DV DE Modification of Clause 5.6.2 to replace with the following:

In—aeeerda pree—with—the—ighition-hazard—assessment-Gelearances—between—un]ubricated
moving parts and fixed parts or other moving parts shall be designed such that [likelihood
of frictional contact, able to produce an effective ignition source in the form(of'hoft surfaces
ol mechanically generated sparks, is appropriate to the assigned intended EPL.

5.6.3 Lubrication

For moving parts needing lubrication to avoid excessive temperatures Or_mechanically generafed sparks,
effective librication shall be ensured, e.g. by:

* an oil splash lubricator, or
+ a constapt oil feed by means of a reservoir, pump and pethaps an oil cooler, or
* an automatic greasing system, or

 an adeqpate maintenance procedure to provide for routine greasing or oil level verification by|manual or
visual means.

If the aboye measures do not achieve the required EPL of the equipment additional measures|to monitor
adequate [lubrication shall be applied, e.g. level, flow, pressure or temperature sensors which operates an
alarm or spwitch function before.a‘critical lubricant condition is reached, see Clause 6.

Where equipment is desighed to process liquids and the presence of the process liquid is esseTtiaI for the
purpose ¢f lubricationj\cooling, quenching, or ignition protection, or when the safe operafion of the
equipment (e.g. of a pump) requires special priming considerations, this shall be stated in the ingtructions.

5.7 Reqpirements for bearings

5.7.1 General

Bearings are basically divided into three types, sliding plane motion, sliding rotary motion and rolling
element. When assessing bearings, as part of the ignition hazard assessment required by ISO 80079-36,
at least the following shall be taken into account:

a) the bearing’s suitability for the equipment’s intended duty e.g. speed, temperature, loading and
variations of speed and loading;

b) the bearing’s basic rated life as described in ISO 281 for rolling element bearings (see also Note 1);
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c) the proper fit of the bearings in their housing and on the shaft (tolerances, roundness and surface
quality), taking into consideration the vertical and axial loads on the bearing with respect to shaft and
housing;

d) the correct alignment of the bearings;

e) the axial and radial loading of the bearings caused by thermal expansion of the shaft and the housing
under the most severe operating conditions;

f) protection of the bearing from ingress of water and solids, if necessary to avoid premature failure;

g) protectipn of the bearing from electrical currents, including stray circulating currents (whieh*gan cause,
for example, incendive sparking, or spark erosion leading to premature failure, at the.point pf contact
between the ball and ball race of a ball bearing);

h) the proyision of adequate lubrication, according to the lubricating regime pecessary for the type of
bearing (e]g. for sliding bearings, boundary lubrication, mixed film, or full film hydrodynamic lubrication are
the most cpmmonly used regimes);

i) Maintenance checks at recommended intervals (e.g. vibration, temperature);
j) replacement after unacceptable wear or at the end of its recommended life, whichever comes fjrst;
k) protection of the bearing from vibration, especially at standstill;

) the use af low reliability non-metallic bearing cages{nindustrial applications.

m) Where|a special initial running in period is'necessary that could lead to an effective ignitign source,
information shall be given in the instructions.

NOTE 1 At the present time, no suitable expefimental test exists to demonstrate that a given type of bearing has & low risk of
becoming anlignition source in service. Ball and roller bearing manufacturers do, however, quote a basic rated life corredponding to a
probability oflmechanical failure occurring during operation (e.g. failure by deformation of an element, or fatigue flaking or spalling
occurring on pne of its elements). This basic rating can be used in the ignition hazard assessment in an attempt to determine the risk
of bearing mplfunction that might lead to the production of an incendive hot surface or sparks. The basic rated life of a ball/roller
bearing is based on the amount\of radial and axial loading that a ball/roller bearing can theoretically endure forl one million
revolutions. l{ is usually expressed/as an “L” value in terms of foreseeable lifetime operating revolutions, or foreseeable lffetime hours
of service. In|an attempt to«educe the risk of malfunction in service to a minimum, it is paramount that the equipment manufacturer
pays attentign to good design, the ratio of the axial and radial loadings, construction, lubrication, cooling, and maintenance
procedures. Regular examination is also recommended during operation, in an attempt to detect impending malfunction. If bearings
act as an insdlator, eonstructive measures are taken, so that the isolation of parts of the equipment is avoided (see ISO 80079-36).

NOTE 2 The|
their service life.

NOTE 3 Bearings without rolling elements are not affected, because it is not possible to calculate their service life. Lubrication is
specified in 5.7.2.

5.7.2 Lubrication

Bearings which depend on the presence of a lubricating medium to protect a temperature rise exceeding
the maximum surface temperature, or the creation of incendive mechanically generated sparks shall be
constructed to ensure the presence of the lubricating medium. This can be achieved by bearings that are
sealed for life, an oil splash lubricator, or an automatic greasing system or a manual system of monitoring
the oil level, together with suitable instructions about regular servicing and the recommended frequency of
inspection.
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If the above measures do not achieve the required EPL of the equipment additional measures to monitor
adequate lubrication shall be applied, e.g. level, flow, pressure or temperature sensors which operates an
alarm or switch function before a critical lubricant condition is reached, see Clause 6.

Where equipment is designed to process liquids and the presence of the process liquid is essential for the
purpose of lubrication, cooling, quenching, or ignition protection, or when the safe operation of the
equipment (e.g. of a pump) requires special priming considerations, this shall be stated in the instructions.

5.7.3 Chemical compatibility
5

B
th
including any bearing cages, shall should be resistant to any liquidsyor solvents which
they are intended to come into contact with. Particular attention shall should be given to
the possibility of swelling of non-metallic parts. Where liquids orwapours can dissolve in
the lubricant of the bearings, the lubricant shall should remain,*fit for purpose’ eyen in this
condition. The instructions prepared in accordance with Clause 9 shall include information
on the materials of construction to allow the end user to make an informed decision
rggarding their suitability.

NOTE It is not a requirement of this standard that the manufacturer confirm suitability by tegts for each
cgmbination of fluid and bearing materials.
5.8 Requirements for power transmission systems

5.8.1 Gdar drives

Gear drivgs shall comply with the requirements in 5.1. Where the ignition hazard assessment (see ISO
80079-36) shows there could still bé~an ignition source, another form of ignition protection shall be used
(e.g. protgction by liquid immersion,.$ee Clause 7).

Where equipment includes facilities to change the gear ratios (manually, or automatically), the gear
changing [mechanisms shall be so arranged as to ensure that they are incapable of produging either
temperatyres exceedingithe maximum surface temperature or incendive mechanically generatef sparks.

5.8.2 Badltdrives

5.8.2.1 Belt'drive categories

There are two main categories of belt drives:

n) Friction (flat, V, wedge and V-ribbed) belt drives, where high surface temperatures are foreseeable and
may present a hazard.

0) Synchronous (timing) belt drives, with positive interaction between belt teeth and pulley grooves such
that friction heat build-up does not normally occur.
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5.8.2.2 Electrostatic charging
5.8.2.2DV DE Modification of Clause 5.8.2.2 to replace with the following:
In accordance with the ignition hazard assessment Ppower transmission belts shall not be
capable of developing an incendive electrostatic discharge during operation.
Belt drives shall not be used in parts of equipment which require construction to EPL Ga or
Da. Belts complying with ISO 1813 and ISO 9563 are suitable for equipment constructed to
EPL Mb, Gb (IIA and IIB only) or Db—e*eept—feFGreup—HGappheahens The belt speed shall
axceed-3 5m/s.
Where the electrical resistance of a belt is known to increase over time in-normal service,
the manufacturer shall specify, in the instructions, a time periodfor” re-t¢sting or
replacement of the belt.
Belts shall not be considered as a suitable earth path between the drive and driven pulleys.
5.8.2.3 Belt tension
5.8.2.3DV DE Modification of Clause 5.8.2.3 to replace with the following:
In|accordance with the ignition hazard assessment Sslack drive belts can cause static
bdild up or high surface temperatures; the, correct belt tension shall be specified in the
manufacturer’s instructions and-maintained:
NGTE In cases where a device(s) is used to-ensure correct belt tension it shall be determined if the device(s) can
sefve to detect broken belts.
5.8.2.4 Helt alignment

5.8.2.4DV DE Modification of Clause 5.8.2.4 to replace with the following:

In

accordance. with the ignition hazard assessment Wwith drives which cou

a

NG

nment shall be maintained (see 5.8.2.6).

Id cause

Sligfaces toexceed the maximum surface temperature if they run out of alignment, true
I

TE ‘Avcorrectly designed and installed belt drive, operating near the limit of its capability, typice1l|y produce

sutface-temperature rise-in-normal running-of up to:
e I L

Friction drives 50K above ambient temperature

Synchronous drives 25K above ambient temperature.

Temperature rises greater than the above will likely reduce the working life of belts.

5.8.2.5 Earthing and bonding

The supporting frame, chassis, or structure, of equipment containing belt(s) shall be constructed of
electrically conducting material and shall be so arranged as to provide a leakage path to earth for any
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static electricity which occurs on the belt(s). The frame, chassis or structure includes the driving pulley or
drum and any idler pulleys or rollers associated with the belt drive. Specific electrical bonding between the
separate parts and earth shall be provided where the electrical resistance of the leakage path to earth
exceeds 1 MQ.

If the drive pulley or drive roller is powered by a mains fed electrical motor the electrical connection to
earth, normally provided for the electric motor, can be taken into account.

NOTE Additional information can be found in IEC/TS 60079-32-1.

The manrmmmhaﬂ_mwwww ' i i i ificati
installation and maintenance periods.

5.8.2.6

Where a |belt drive is equipped with a device to detect. a stalled output, slippage, broke
misalignnient, this shall be taken into account when“assessing the maximum temperat
malfunctigns.

The instr

Malfunctign can also be detected by abnormal process parameters.
5.8.3 ChHain drives
Chain drivles shall comply-with the requirements of 5.1.

Chain driyes operating-at speeds greater than 1 m/s, and containing a potential ignition source
by the ignition hazard assessment required by ISO 80079-36), shall be fitted with means
continuoup positive engagement of the chain with its associated sprocket to avoid an effect
source.
drive Spr(.L,'r\ct imthe—eventof-the—chain blcakillg, 'ucbuulillg dibcllgagcu', Of biaukcllillg 'ucy

Detection of mechanical faults
5.8.2.6DV DE Modification of Clause 5.8.2.6, first paragraph to replace'with the fol

In accordance with the ignition hazard assessment belt Bdrives-capable of prog
slirfaces exceeding the maximum surface temperature, as_a result of the stall
output power shaft, while the input continues to rotate; .shall have means to
sfalled output, and reduce the likelihood of ignition.

Where+this is not possible, it shall be fitted with a device that removes the driving pg

ing during

owing:

ucing hot
ng of the
etect the

n belts or
ire  during

ctions shall include the power transmission capability, the maximum belt speed, {he correct
tension rapge, and how this can be measured, and alignment tolerance of the pulley system.

(identified
to ensure
ve ignition
wer to the

specified by the manufacturer’s instructions (see Clause 6).

5.8.4 Other drives

Other drives shall fulfill the requirements set out in 5.1.

ond a limit


https://ulnorm.com/api/?name=UL 80079-37 2021.pdf

24

UL 80079-37 JU

NE 23, 2021

5.8.5 Hydrostatic, hydrokinetic and pneumatic equipment

5851 H

ot surfaces

Hydrostatic, hydrokinetic, and pneumatic power transmission equipment shall be constructed of pipes,
enclosures or other external parts, which do not produce hot surfaces exceeding the maximum surface
temperature, even when operating continuously at maximum normal rating.

5.8.5.2 Hydrostatic and hydrokinetic equipment

Th

th

bse of the relevant industrial standard.

NG

TE — The relevant industrial standard for this equipment is shal-comply-with-the requirements-of IS

Th

ri

NG
the

To

pPg
ac

e)Jceed the maximum surface temperature of the equipment, if this can create a

e maximum temperature of any power transmission fluid which’can be released

k.

power transmission fluid from the coupling during overload fover-temperature (see Clause 6).

wer transmission fluid shall have a suitable fire resistance rating for the appl

ere are no additional requirements for Hhydrostatic and hydrokinetic equipment beyond

D 4413.

shall not
n ignition

TE 1 A suitable over-temperature protection device is a fusible'plug in a fluid coupling which melts to release

reduce the likelihood of ignition of the ‘explosive atmosphere by burning 1iquid the

cation in

cordance with the ignition hazard assessment.

NG
e.d

5.8.5.3 P

5.8.5.3DV DE Modification of Clause 5.8.5.3 to replace with the following:

Th

TE 2 National legislation often requires the“use of different fire resistant fluids in certain hydrau
. for mining applications.

neumatic equipment

re

ic systems,

ere are no.additional requirements for Ppneumatic equipment beyond those of the

evant industrial standard.

NG

TE = The relevant industrial standard for this equipment is shall-comply-with-the requirements-of IS

D 4414.

Air compressors used for pneumatic equipment shall:

* incorporate a filter on the intake system to avoid the ingress of dust or similar foreign
material into the parts where compression takes place;

* contain only lubricants which are resistant to ignition or carbonisation within anticipated
temperatures. Manufacturer’s instructions shall recommend types of lubricant that are
suitable.

NOTE Carbonization of compressor lubricant (caused by exposure to elevated temperatures) results in the
formation of oily carbon deposits in the compressor delivery, which can cause it to overheat and explode.
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If fitted with flexible hoses for air delivery, the hoses shall not be manufactured from
elastomeric materials that can carbonize and form glow particles within anticipated their

service temperatures.

Note — Materials with a temperature that does not exceed 165 °C, are not considered likely to carbonize.

5.9 Requirements for clutches and variable speed couplings

5.9.1

Clutches de couplings shall be arranged or monitored (see Clause 6) so that no fixed or movir
is expose

NOTE Exanjples of the above types of clutch and coupling are friction plate clutches, bell type céntrifugal clutches, fl
torque convegrters and scoop-controlled fluid couplings.

5.9.2 Slipping

General

59.2DV DE Modification of Clause 5.9.2 to replace with the following:

movement between the input and outputimechanisms likely to cause a hg
exceeding the maximum surface temperature of the equipment.

The above requirements can be achieved by one or more of the following method

« fitting an overload / over-temperature protection device, for example a fusible
fluid coupling which 'ruptures’ to release the power transmission fluid from the
during overload / over-temperature; or

thHe coupling or_clutch assembly, or its housing, attains exceeds the maximu
temperature of thé equipment; or

« fitting a-control device(s), so arranged as to remove the drive power, if slippad
because.of malfunction, incorrect adjustment, or excessive wear on the mec
friction-pads (e.g. clutch plates).

g part that

1 to the explosive atmosphere exceeds the maximum surface temperature of the eéquliipment. In
the case ¢f plastic or other non-metallic parts of a clutch or coupling, their material or arfange
exclude tHe possibility of an incendive electrostatic discharge.

ment shall

id couplings,

During the period of full engagement, there. shall be no slipping, or similgr relative

t surface

W'

plug in a
coupling

« fitting a control device(s), so arranged as to remove the input drive power, if any part of

n surface

e occurs,
hanisms /

5.9.3 Friction

5.9.3DV DE Modification of Clause 5.9.3 to replace with the following:

So-as-to-avoid-unsafefrictional-heating;—tThe maximum time taken for mechanisms to

achieve full-engagement from a standing start, or full disengagement, shall not

cause the

equipment to exceed the maximum surface temperature of the equipment. One method of
achieving this is to determine the maximum safe engaging time as described in B.2
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5.10 Flexible couplings
5.10DV DE Modification of Clause 5.10 to replace with the following:

When operated within their design parameters, flexible couplings shall not generate hot
surfaces, which exceed the permitted maximum surface temperature, nor disintegrate in a
way which would create the risk of an ignition source, through for example contact
between moving metal parts. Manufacturers shall define the design parameters using
established calculation methods or testing.

NQIE 1 Suitable calculation methods are given in DIN 740-2

Flexible couplings shall be designed and built of materials to minimize the likelihpod of an
ingcendive electrostatic discharge as required by the assigned EPL.

NQTE 2 This does not necessitate an electrical conductive path (through the flexible coupling) Retween the
copipled shafts unless specified as necessary to complete an earth path from \other parts of the coupled
mdchinery.

NQTE 3 See UL 80079-36 for electrostatic requirements.

Where flexible couplings employ non-metallic elements’to separate metallic components

which could otherwise contact and cause incendive sparks, instructions shall specify the

}tallation and maintenance procedures needed to’reduce the likelihood of metal / metal
ntact during normal use.

equipment such that misalignment does not exceed the flexible coupling manufacturers’
ximum values, with due regard.to,any foreseeable movement or flexure of machinery
after installation. In particular, the bores in the hubs shall be sufficiently accurate fo ensure
cg:centric running of coupling-hubs, and of appropriate diameter tolerance to help ensure
secure and accurate shaft fixing.

Flexible couplings designed to accommeodate shaft misalignment shall be installed on the
m[

THe flexible coupling manufacturer's instructions shall include maximum torque, maximum
rotational speed, limits on angular and linear alignment deviations, the temperatyre rise of
palymeric or metal spring components during normal operation at the limiting pafameters,
and any other jnformation necessary for safe use.

5.11 Reduirements for brakes and braking systems

5.11.1 Brakesusedonly forstoppingimemergency

Brakes, designed to be used only for emergency stopping of equipment, shall be constructed to meet the
following:

* Emergency brakes where the likelihood of emergency stopping is not specifically defined shall meet the
requirements of 5.11.2.

» Emergency brakes of EPL Gb/Db with a rare likelihood of emergency stopping need no further means of
protection. If emergency stopping is required due to the presence of explosive atmosphere, the
requirements of 5.11.2 apply.
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» Emergency brakes of EPL Gc¢/Dc need no further means of protection. If emergency stopping is due to
the presence of explosive atmosphere, the requirements of 5.11.2 apply.

5.11.2 Service brakes (including friction brakes and fluid based retarders)

Service brakes shall be constructed to allow for the maximum kinetic energy to be dissipated so that
neither the maximum surface temperature shall be exceeded nor shall incendive mechanically generated
sparks be generated at any part exposed to the explosive atmosphere.

5.11.3 Parking brakes

Parking brakes shall be fitted with an interlock to avoid the drive power being applied if the ‘brake is not
fully releaged. Alternatively a control device shall be fitted which monitors the parking brakés“and provides
an audible warning to the operator if the equipment / machine moves before the brake i released
completely.

5.12 Refuirements for springs and absorbing elements

Springs aphd absorbing elements shall be constructed and, where necessary, provided with lubrication or
cooling, sp that no part exposed to the explosive atmosphere either produces a hot surface exgeeding the
maximum| surface temperature or incendive mechanically generated sparks if they fracture ¢r break in
service.
5.13 Refluirements for conveyor belts
5.13.1 Hlectrostatic requirements

5/13.1DV DE Modification of Clause 5.13.1 to replace with the following:

Cpnveyor belts shall be incapable of developing an incendive electrostatic discharge
during operation.

4

bte — Guidance for protection from ignition due to eElectrostatic discharge properties-shall can be assessed
ageording-to found in IEC/TS 60079-32-1

5.13.2 Materials

5.13.2DV"-DE Modification of Clause 5.13.2 to replace with the following:

prepagatmg—eembasﬂen—ﬂ%s—meludes—mateﬂals shaII be classmed as A1 A2 or B
according to EN 13501-1 (see ISO 19353). Their selection shall be made under

consideration of the ignition hazard assessment.

NOTE 1 The requirements in ISO/IEC 80079-38 for conveyor belts used in underground mining comply with these
requirements.

NOTE 2 National legislation can require mining conveyor belts to pass more stringent fire resistance tests, based
on the application of a propane gas burner to a test sample, a full scale fire test in a mining gallery and a rotating
conveyor drive roller in contact with a stationery conveyor belt.
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5.13.3 Belt tension

The corregtbetttersiormcambeachieved by either momnitoring-thetensiormrimthebett, or by com
relative speeds of the drive roller and the belt. Monitoring can be either continuous or by ‘a
inspection|and examination. The manufacturer shall specify the maximum allowable spéed
between the drive roller and the belt.

If the relative speeds of the drive roller and the belt are being compared, a difference excee
should cayse the drive power to shut down.

5.13.4 Alignment

Conveyor pelt systems which are capable of running out of alignmént and hence producing hg
exceeding|the maximum surface temperature shall be fitted with-a‘means to detect incorrect alig

5.13.5 Earthing and bonding

The supp¢rting frame, chassis, or structure of eguipment containing belt(s) shall be cons
electrically] conducting material and shall be so arranged as to provide a leakage path to ea
static elecfricity which occurs on the belt(s). Theframe, chassis or structure includes the drivin
drum and @ny idler pulleys or rollers associated with the belt drive. Specific electrical bonding bg
separate garts and earth shall be provided“where the electrical resistance of the leakage pat
exceeds 1(MQ.

Where the drjve pulley or drive roller is powered by a mains fed electrical motor the electrical connection to earth, norm
for the electripal motor, can be taken jinto.account.

NOTE Additignal information cah bg found in IEC/TS 60079-32-1.

The manJfacturer-shall include in the instructions a requirement for verification of bondi
installation and maintenance periods.

6 Requirements for equipment with Type of Protection control of ignition source “b” |

6.1

5.13.3DV.1 DE Modification of Clause 5.13.3, first paragraph to replace with the following:

Conveyor belt systems capable of producing hot surfaces exceeding the maximum surface
temperature of the equipment as a result of slackening or slipping of the belt on the
conveyor drive or other rollers shall be fitted with a means to ensure that the correct belt
tension, as recommended by the manufacturer, is maintained.

aring the
ppropriate
Hifferential

ling 10 %

t surfaces
hment.

tructed of
h for any
pulley or
tween the
h to earth

hlly provided

ng during

General

following:

For application of Type of Protection “b”, control systems are required that are:

* suitable to control the specific ignition source, and

6.1DV.1 DE Modification of Clause 6.1, first paragraph, 2 bulleted item to replace with the

* reliable-enough allows for the EPL to be achieved in accordance with Table 1 or Table 2.
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It is the intent of this standard to use simple systems as far as possible to achieve the relevant levels of

protection.

NOTE Examples of such simple systems are mechanical switching systems (including hydraulic and pneumatic systems) or electro-

mechanical switching systems such as:
—a sensor connected to a warning light which requires operator intervention;
— a belt alignment switch on a bucket elevator. The elevator stops if the alignment is lost;

— oil pressure switch on a machine which requires lubrication in order to be safe;

— a thermally actuated bypass valve to control liquid temperature of a pump;

— mechanicdl speed control by centrifugal governor.

It is recognized that systems with proven reliability according to functional safety’standards (IEC 61508,
IEC 61511 or ISO 13849-1) are available and may be used to demonstrate that\the required reliability has

been achipved but the use of such systems is not a requirement of this standard.

6.2 Detdrmination of the control parameters

6.2.1 Ggdgneral

Where th¢ ignition hazard assessment described in ISO 80079-36 has revealed potential ignitipn sources
and the manufacturer has decided to reduce the likelihood of them becoming effective by the application of
the protedtion described in Clause 6, the equipmentthanufacturer shall determine, by calculatjon or type
tests, the|control parameters (e.g. temperature, \speed, pressure, etc.) associated with thosg potential
ignition spurces. To be able to deal with. these control parameters it is necessary to fefine the
corresponding normal operating parameters-af the equipment. Where applicable, this shall be| done also

for expected or rare malfunctions (see Table)1).

NOTE Ofter] sensors fitted to the equipment\are used to monitor the proper functioning of the equipment. In the cas¢ of deviation
from normal| operation they give an alarmior a switch function. The information of these sensors are processed locglly or by the
process control-systems. This sensor,_information is used in some cases to generate alarms or switch functions tp reduce the

likelihood of potential ignition sources:becoming effective ignition sources.

6.2.2 Ddterminationof the safety critical values

Each safdty critical Walue shall be determined by the manufacturer as that value above or belgw which a
potential ignitiofr Source may become effective. The set points relevant for control of ignition soprces shall
be given in.thetinstructions of the controlled equipment and shall be clearly identified as safety citical.

NOTE Examples of safety critical control parameters that are determined:

a) maximum surface temperature arising from normal or abnormal friction or heat generated by the machine or process;
b) maximum allowable over-speed that if exceeded may result in ignition capable break-up or frictional sparking;

c) maximum allowable over-pressure that if exceeded may result in ignition capable break-up or frictional sparking;

d) maximum allowable vibration, before clearances between fixed and moving parts are reduced to ignition capable levels;

e) maximum allowable amount of wear on brake linings / clutch linings before slippage or frictional rubbing results in an

capable sparking or hot surface;

ignition
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f) minimum amount or flow of coolant needed to keep hot surfaces below the ignition temperature of the atmosphere;
g) minimum level of lubricant needed to reduce the likelihood of ignition capable frictional heating or sparking;
h) maximum misalignment to reduce the likelihood of moving parts making contact with fixed parts.
6.3 Ignition prevention protection system design and settings
6.3DV DE Modification of Clause 6.3 to replace with the following:

6.3.1 Determining it ‘ . : ting cf teristi

THe manufacturer shall specify the performance requirements or operating characteristics
(elg. if the device is a fusible plug) of the ignition prevention protection systems|/ devices
intended to be used in the equipment. Examples of the factors that should be taken into
account are:

* gpeed of change of the potential source becoming an effective source;
e response time of the sensor / detector;

* response time of the ignition prevention protection.system / device;

« difference in level between the normal parameters and critical parameters (e.g. normal
temperature and critical temperature);

» gafety factor considered necessary.

6.3.2 Insgructions
6.3.2DV DE Modification ofClause 6.3.2 to replace with the following:

THe performance characteristics of the ignition prevention protection system specified by
the manufacturershall be included in the instructions.

6.3.3 Sy[tem lockout

6.3.3DV DE Modification of Clause 6.3.3 to replace with the following:

Where the ignition prevention protection device / system is constructed to stop the
equipment operating and thereby reduce the likelihood of a potential ignition source
becoming an effective ignition source, the device/system shall be arranged so that the stop
function locks out, so that the equipment cannot be re-started without a manual re-setting
of the devices.

6.3.4 Operator intervention

Where the ignition protection device/system is constructed to indicate, provide a warning or display to the
operator to take action to reduce the likelihood of a potential ignition source becoming an effective ignition
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source, the warning or display shall be designed to avoid operator confusion or misunderstanding with
regard to the action required.

NOTE In some cases the ignition protection device/system has at least two levels: The first level, to provide a warning to the operator
and a second level, to actuate the system. In some cases the warning can be used to reduce the likelihood of spurious activation of
the ignition protection system.

6.4

6.5

6.5.1

6.5.2

Ignition protection types

Ignition protection of sensors and actuators

6.4DV DE Modification of Clause 6.4 to replace with the following:

shall themselves not be an ignition source taking into consideration the required EPL (see
UL 80079-36 and IEC UL 60079-0).

lts of the ignition protection system that may be located in an explosive jatmosphere

Ignition protection type b1
6,5.1DV DE Modification of Clause 6.5.1 to replace with the following:

Ah ignition protection system/device of type b1\shall comprise components| having a
stiitable level of reliability, assembled and .installed in accordance with any relevant
s{andards, adopting well tried safety principles, able to withstand expected influences
during operation. An ignition protection system of level b1 shall comply with the following
rgquirements:

« |f a control parameter passes a.critical value (see 6.2.2) action is taken to minimize the
likelihood of the ignition source becoming effective or a warning is given that gn ignition
spurce can develop;

« the ignition protection‘system is capable of being checked at suitable intervals and the
check shall be designed to detect the loss of safety function;

* the equipment.manufacturer’s instructions required by 1ISO UL 80079-36 shall specify the
interval between the periodic maintenance checks and include advice on the njethods of
detecting-faulty sensors or control of ignition protection devices/systems (e.g. the tests to
be performed). They shall also specify the action to be taken by the user if faults on the
sénsors or ignition protection device/systems are detected during the majintenance
checks.

NOTE Normally, the instructions will specify that such faults need to be remedied before the equipment is put
back into service.

Ignition protection type b2

6.5.2DV DE Modification of Clause 6.5.2 to replace with the following:

A b2 system shall comprise components having proven suitable level of reliability,
assembled and installed in accordance with any relevant standards, adopting well tried

safety principles, able to withstand expected influences during operation. An ignition
protection system type b2 shall comply with the following requirements:
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* if a control parameter passes a critical value (see 6.2.2) automatic action is taken to
minimize the likelihood of the ignition source becoming effective;

NOTE 1 As a consequence, a warning only (with consecutive manual action) cannot be used in this case.

* the ignition protection system is capable of being checked at suitable intervals and the
loss of safety function shall be detected by the check;

« if a single fault malfunction occurs in the ignition protection system it does not lead to
loss of the protection system safety function;

* the equipment manufacturer’s instructions required by SO UL 80079-36 shall specify the
interval between checks on the sensor and ignition protection devices / system:

ThHe manufacturer’s instructions shall describe the action to be taken if malfunctions in the
ighition protection device / systems are detected.

NQTE 2 These actions might, for example, vary in degree, between immediate,stopping of the equipment, to the
pefformance of repairs to the faulty sensors / ignition protection devices/systems without stopping the, otherwise
igrjition safe, equipment from operating.

6.5.3 Application of ignition protection types

The ignitioh protection types in Table 1 or Table 2 shall be-used as appropriate for the EPL.

The EPL pan be achieved either by manual intervention following a warning signal or by |[automatic

intervention. The decisions on which of these shall*be used shall be based on the results from the ignition

hazard ass

NOTE Manu
intervention 1
Automatic int]
becoming eff

Minimum ignition protection types required when Ex “b” is selected to achieve the inten

essment. For EPL Ga, Da or Mb autematic intervention is required.

| intervention could be as simple as a regular maintenance procedure like checking oil level. Alternatively
hight require a fairly immediate action to reduce the likelihood of an ignition in which case staff needs to
brvention where control systemtakes pre-programmed action to reduce the likelihood of a potential ignition|
bCtive.

Table 1

for Group Il and lll equipment

the manual
be available.
source from

Hed EPL

Intended HPL of the Result of the ignition hazard Ex “b” control system necessary: Ignition protection
equipment assessment for the existing type
equipment:
Gc, Dc Effective ignition source during A single system to avoid ignition b1
normal operation sources during normal operation
No effective ignition sources to be None
expected during normal operation
Gb, Db Effective ignition source during An independent or fail-safe system to b2 or
normal operation avoid ignition sources during normal
operation and expected malfunctions two b1
No effective ignition sources to be A single system to avoid ignition b1
expected during normal Operation sources in expected malfunctions

Table 1 Continued on Next Page
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Table 1 Continued

Intended EPL of the Result of the ignition hazard Ex “b” control system necessary: Ignition protection
equipment assessment for the existing type
equipment:
No effective ignition sources to be None

expected during normal operation and
expected malfunctions

Ga, Da No effective ignition sources to be An independent or fail-safe system to b2 or
Expected during normal operation avoid ignition sources during expected
malfunctions and rare malfunctions two b1

No gffective-ignition-sources-to-be A-single-svystem-to-avoid-ignition b4
) =4 Y )

expected during normal operation and | sources in rare malfunctions
expected malfunctions

No effective ignition sources to be None
expected during normal operation,
expected malfunctions and rare
malfunctions

For additiopal information see Annex C.

Table 2
Minimum ignition protection types required when Ex “b” is selécted to achieve the interjded EPL

for Group | equipment

Intended EPL of Result of the ignition hazard assessment for.the Ex ”’b” control system Ignition protection
the equjpment existing equipment: necessary: ype
Mb No effective ignition sources to be expected during A single system to avoid b1
normal operation under severe operating ignition sources in expected
conditions, in particular those arising from rough malfunctions
handling and changing environmental conditions
Ma For type of protection “b”, EPL*Ma is not covered by this standard (see scope)

6.5.4 Redquirements for ignition protection types
The requited EPL shall be achieved either by:

a) installipg ignition protection devices that have been shown to comply with the requirgd ignition
protection| by previous.evaluation and operating experience; or

b) evaluating the.particular performance requirements necessary for the equipment, taking ac¢ount of its
intended yisefor-ignition protection, and constructing the equipment to the required level. This|evaluation
shall take faccount of;

« the types of ignition protection devices used to protect the equipment;

» whether or not, they are single line or duplicated (e.g. by other independent devices);
« individual resistance to faults;

» whether faults are self-revealing or not;

» whether the ignition protection system is fail safe or not;

« the probability of failure, resulting in the ignition protection being lost at the same time as a
potential source of ignition (being protected by them) converts to an effective ignition source
relating to the Equipment Protection Level of the equipment.
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NOTE See also Annex D for the thought process used to assign performance to the different EPL and Annex E for some background
information on 1ISO 13849-1 and IEC 62061.

6.5.5 Programmable electronic devices

Where programmable electronic devices are used as part of the ignition protection system they shall

comply wit

h the requirements for the appropriate ignition protection.

NOTE This can be achieved for example by control systems by complying with the requirements of IEC 61508 with an appropriate
safety integrity level (see Annex E).

7 Requifements for equipment with Type of Protection liquid immersion "k”

7.1 Dete

The manu
maximum

rmination of the maximum / minimum criteria

facturer of the equipment shall determine by calculation and / or by type ‘testing thg
minimum criteria:

+ the maximum and minimum level, or if more appropriate, the maximum_andminimum pressure

the protect

ive liquid;

+ the maximum working angle to the horizontal of the equipment;’the maximum and minimum v

the protect

* any othe
sources frd

ive liquid, unless the nature of the protective liquid is‘specified by the manufacturer;

r maximum and minimum parameters relevant'to reduce the likelihood of potenti
m becoming effective.

These criteria ensure that the designated potential ignition sources, are either totally imnj

continuous
be taken @
the worst

temperatu

Where the
provides t
determine

The resulf]
technical d

ly coated with sufficient protective ligtiid, to ensure they cannot become effective. Acg
f the effects of contraction duringystarting surges, splashing, turbulence, churning of
case filling condition and standstill of the equipment throughout the normal range of]
es.

ignition protection is_achieved by partial immersion and a pumped or directed flo

the most effective 1ocation of any nozzle, spray or coating device to give required prots

ocumentation; the minimum / maximum criteria to be given in the instructions.

following

or flow of

iscosity of

al ignition

ersed, or
ount shall
the liquid,
operating

v of liquid

he necessary continuous coating on the potential ignition sources, the manufacfurer shall

pction.

5 of the _€aleulation, or type tests, described above, shall be included in the mandifacturer’s

7.2 Protective liquid

7.2DV DE Modification of Clause 7.2 to replace with the following:

The protective liquid used shall be of such viscosity and chemical composition that it:

» prevents minimizes the risk of the explosive atmosphere from coming into direct contact
with the potential ignition source(s) identified in the ignition hazard assessment by
providing a continuous coating, or film on the potential ignition source(s); and

* does not itself produce an explosive atmosphere on any of the potential ignition
source(s). This includes voids, bubbles or mists caused by the churning action of moving
parts in service, and/or a chemical reaction between the protective liquid and the materials
used in the equipment’s construction;
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NOTE This does not preclude the use of flammable liquids used as a protective liquid.
¢ does not itself produce an ignition source (e.g. production of deposits prone to self-
heating or generation of static electricity.).

7.3 Equipment construction

7.3.1 General

The equi present. If
required Ly the level of protection, this can be achieved for example by monitoring device(s), indicator(s)
or gauge(§), which are provided on the equipment to indicate the maximum and minimum(leyvelg or, if more
appropriale, pressure and flow rate of the protective liquid determined in accordance ‘Wwith 1.1. Where
fitted, thege devices, indicators or gauges shall be so arranged, that they can easily be read by the user.

7.3.2 Working angle

In the cage where the ignition protection would be reduced to an unaceeptable level if the equipment is
used at gn angle to the horizontal, the maximum allowable working”/angle, or gradient nefessary to
maintain the required maximum/minimum criteria, determined according to 7.1, shall be| visible or
detectablg on the equipment and specified in the instructions.

7.3.3 Measures to ensure effectiveness of liquid

7.3.3DV DE Modification of Clause 7.3.3, first paragraph to replace with the followjng:

Where contamination, deterioration;or degradation, of the protective liquid by external
eans can reduce the level of the'ignition protection below that commensuratg with the
EPL, constructional measures_shall be incorporated and/or maintenance inftructions

i prepared by the manufacturer, to ensure that the liquid continues to maintain the
quisite level of ignition-protection.

This may pe achieved, forexample, by:

— in the dase of equipment with continuously flowing protective liquids, providing filtration tg limit solid
contamingnts from beéing carried into moving parts;

—in the cgdse of open equipment, selecting a protective liquid that is not adversely affected by a]mospheric
contaminafion, such as aimospheric moisture and dust;

— in the case of equipment needing protection against high levels of atmospheric dust and water vapour,
providing a degree of ingress protection for the enclosure of at least IP66 as described in IEC 60529;

—in the case of equipment with a sealed enclosure, providing an over pressure relief device having an IP
rating of at least IP23 according to IEC 60529 and set by the manufacturer of the liquid filled equipment to
operate at least at 1,1 times the absolute pressure above the liquid level and a minimum of 0,1 bar above
the normal operating pressure;

—in the case of equipment having a vented enclosure, constructing it so that any gas or vapour which may
evolve from the protective liquid in normal service can readily escape through a breathing device having
an IP rating of at least IP23 according to IEC 60529 and incorporating a suitable drying agent if necessary;
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— in the case where manufacturer's instructions are used, requiring the liquid to be subjected to routine
condition monitoring and specifying the maximum allowable periods between checks for contaminants
such as deposits in the liquid and degradation, for example, by chemical changes to the liquid’s
composition such as abnormal change in acidity, or water content.

7.3.4 Accidental loosening

Means shall be provided to guard against accidental loosening of external and internal fasteners
associated with covers giving access to the protective liquid. This also applies to any devices needed to
indicate the level of the protective liquid and plugs and other parts for filling or draining the protective liquid
which could_result in lmar‘r‘pptahlp reduction in the ignitinn prnfprtinn if i’r/fhpy were not maintained in leak

proof condjtion.

Examples pf good practice of the means to guard against accidental loosening are:
a) good dgsign and correctly torqued fasteners;

b) cementipg of threads;

c) locking yashers;

d) wiring of bolt heads.

7.3.5 Leyel monitoring

Monitoring| device(s), indicator(s), or gauge(s) shall.be-so designed and constructed that they indicate the
actual levd|l.

Indicating flevices shall be constructed, situated, and protected in such a manner that they do nqt leak and
cannot be damaged, in normal operation.

If a dipstick is used to check the level)of the protective liquid in normal service the dipstick shall be secured
in its meagurement position so,that any requirements for ingress protection or sealing are maintained. If
necessary|an adjacent label.shall be provided, requiring the dipstick to be reinserted after use.

7.3.6 Loss of liquid

Where thdre is the_possibility of the protective liquid being lost e.g. by evaporation, capillary|or siphon
action, thelloss shall be avoided or means provided to replenish the liquid.

7.3.7 Open equipment

For open equipment, or equipment with a vented enclosure, the maximum temperature of any surface of
the protective liquid exposed to the explosive atmosphere shall not exceed the maximum surface
temperature of the equipment according to its classification in ISO 80079-36.

8 Type tests
8.1 Type tests for equipment with Type of Protection constructional safety “c”

See ISO 80079-36.
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8.2 Type tests for equipment with Type of Protection control of ignition source “b”
8.2.1 Determination of control parameters
See 6.2.1.

8.2.2 Function and accuracy check of the ignition protection system

8.2.2DV DE Modification of Clause 8.2.2 to replace with the following:

e characteristic being monitored and their accuracy is within the range described in this
dpcument.

The ignition protection systems shall be checked for correct operation as intended, also to
s¢e if they indicate a “fault malfunction” condition when defective\or'if a signal putside of
the limits of the pre-determined maximum / minimum range is applied to it.

8.3 Type tests for equipment with Type of Protection liquid immersion “k”

8.3.1 Ggdneral

ed in accordance with 8.3.2 or 8.3.3 no loss ef liquid shall occur to the equipment, which would
liquid level to fall below the minimum criteria determined in Clause 5. The following|tests shall

8.3.2 In¢reased pressure test on enclosed equipment having a sealed enclosure that coptains

ure shall be submitted to an internal pressure, equal to at least 1,5 times the maximum normal
working gauge pressure withya minimum of 50 kPa overpressure for a minimum period of 60 |s, with the
enclosureffilled to the spécified maximum liquid level. There shall be no visible leakage.

8.3.3 Oy\erpressuretest on enclosed equipment having a vented enclosure

The enclgsure_shall be submitted to an internal pressure at least 1,2 times of the set presgure of the
pressure felief device for a minimum period of 60 s with the enclosure filled with the protective liquid to the
specified maximum liquid level. There shall be no visible leakage.

9 Documentation
9.1 Documentation for equipment with Type of Protection constructional safety “c”

The documentation shall be made in accordance with ISO 80079-36, The type of Protection applied shall
be given in the instructions (see ISO 80079-36 and Clause 9 of this standard).

Technical documentation shall include as a minimum the following information as applicable:

a) details of ingress protection;
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b) details of type of liquid;

c) details of safety critical parts;

d) details of running in period;

e) details for intervals of calibration;

f) details of chemical compatibility;

g) check in
h) dry run
9.2 Docu

The docun
be given in

It shall incl

a) instructi
and 6),

b) the met
calibrated

c) specific
level, or if
necessary
(EPL) whe
shall be s
measures,

9.3 Docl

The docun
be given in

ferval of clearances,
Capability.
mentation for equipment with Type of Protection control of ignition.sources “’b

hentation shall be made in accordance with ISO 80079-36, the Type of Protection ap
the instructions (see ISO 80079-36 and Clause 9 of this standard).

Lide the following information as applicable:

pns relating to the action / reaction level settings offignition protection systems (see
nod and the frequency of routinely checking that the ignition protection system is funct
correctly,

btions of indicator(s), or gauge(s) .orother similar types of monitoring device, with t
more appropriate the correct pressure and flow rate, of any coolant, lubricant or prote

to maintain the ignition protection commensurate with the assigned Equipment Proteqd

b arranged that they can_be easily seen by the operator responsible for applying t

mentation forlequipment with Type of Protection liquid immersion “k”

hentation‘shall be made in accordance with ISO 80079-36, the type of protection ap
the instructions (see ISO 80079-36 and Clause 9 of this standard).

It shall incl

plied shall

Clauses 5

oning and

he correct
ctive liquid
tion Level

h in service. Where necessary, indicators or gauges intended for operator controlled ¢quipment

he control

plied shall

ude’the following information as applicable:

a) details of the maximum and minimum level of the protective liquid, or if more appropriate, the maximum
and minimum pressure and flow rate of protective liquid;

b) details of the maximum normal working pressure;

c) details of the maximum allowable working angle to the horizontal of the equipment;

d) details of the type of liquid to be used, and any limitations on the liquids, or its minimum viscosity;

e) if necessary, any specific mounting instruction for the equipment;
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f) instructions relating to maintenance, recommended duty life, replacement, replenishment and disposal
of the protective liquid;

g) where applicable instructions regarding the periodic internal cleaning to remove deposits that could
self-heat;

h) instructions about the commissioning, initial filling, and putting into service of the equipment.

10 Marking

10.1

Ge

10.1DV.1 DR Modification of Clause 10.1, first paragraph to replace with the-follow

ing:

Npn-electrical equipment meeting the requirements of this standard supplemental to those

of 1ISO UL 80079-36 shall be marked in accordance with SO UL-80079-36, th

ere is no

adlditional marking with regard to the Type of Protection applied. For example, jquipment

intended for use in a Group IIB flammable gas or vapour whichyhas a temperatu
T4 and Equipment Protection Level Gb and protected by constructional saf

e class of
pty, liquid

immersion and/or control of ignition sources shall be marked with Zone 1 AEx h|lIB T4 Gb
or Class |, Zone 1 AEx h IIB T4 Gb.

10.1DV.2 DE Modification of Clause 10.1, NOTEto replace with the following:

NOTE 1 The Type of Protection based on 1SO UL 80079-37 applied to the equipment cannot be recdgnised from
thp Ex-marking code “h”. Description of the Type“of Protection applied is given in the instructions [see 1SO UL
8(0079-36 and Clause 9 of this standard).

NOTE 2 In accordance with the National-Electrical Code (NEC), while “Class I” is no longer required 3s a prefix to

jone 0”, “Zone 1” and “Zone 2” markings, it is permitted as an optional marking.

10.2 Safety devices

10.2DV DR Modification of Clause 10.2 to replace with the following:

type b1, b2 (see 6.4) and not intended to be placed in explosive atmosphere:
arkedwith [AEx h].

Safety devices with the intention to be part of an ignition protection system designed for

5 shall be

It is recommended that where practical, equipment which is part of a b1 or

b2 safety

system and which is to be placed in a non-hazardous area be marked with a suitable
warning label, either on the control components themselves, or on the enclosure

containing them, e.qg.

"WARNING - this enclosure contains equipment forming part of an ignition protection

system in accordance with SO UL 80079-37".
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Annex A
(informative)

Approach and application: equipment with Type of Protection “c”
A.1 General remarks regarding ignition hazard assessment

The full ignition hazard assessment according to ISO 80079-36 is done by the manufacturer of the
complete equipment. Examples are given there. The following examples (Table A.1) demonstrate specific

aspects of the application of Type of Protection constructional safety "c" to particular parts and sources of
ignition in parts of equipment.

List of examples for some of thg?t?éigﬁ‘lt processes and principles used
Clapse Example Table
Al2 Stuffing box seal/Packed gland Table A.2
Al3 Mechanical seal/Slide ring seal Table A.3
Al4 Radial seal Table A.4
Al5 Belt drives Table A.5

A.2 Stuffing box seal (see Table A.2)

A.pDV DE Modification of A.2 to replace with thefollowing:

Fqgr the assessment of a stuffing box seal'itis necessary to keep in mind where the contact
to[the explosive atmosphere is possiblé. The inner parts with frictional contact to|the shaft
may be covered under liquid or withgut contact to explosive atmosphere. The probability of
an inner or an outer ignition source.to become effective may be different. It is no{ possible
to| protect the inner parts by.‘means of control of ignition sources like temperature
limitation placed outside. The-heat generating parts are the moving shaft or the packing
gland. The packing gland_has' a poor heat conductance and the maximum heat ggnerating
arga may vary over its service life. To monitor the moving part is complicated. Therefore it
is|necessary to make a-statement in the marking documentation according to Clause 9,
ageordingly to distinguish between the inner and the outer parts.
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Table A.2
Stuffing box seal
1 2 3 4
—— assessment of the frequency of occurrence without application of | measures applied to reduce the likelihood of the i ;i
ignition hazard gn adgitional e PP ignition source becoming effective frequency-of ockurrence incl. measures applied
a b a c d e a b c a b d e f
description
I basic
No. cause
basis
(Which resulting
conditions (citation of EPLin
originate description standards, respect
potential |  which during dufing no need for of the technical rules, during during no need for of this
ignition ignition normal expgcted | during rare further reasons for measure experimental technical normal expected durinp rare further ignition | necessary
source | hazard?) | operation | malfuhction | malfunction | consideration | assessment applied results) documentation | operation [ malfunction | malfuhction | consideration | hazard | restrictions
- determination
E:;:I"’O;en the ;)f the sutrface
moving and frictional emperature record'of the
4 |not the heating in gugpagl_gzrmal ISO 80079-36: | test, measured Ge 3
surface | stationary X normal pd ! . |2016.8.2 temperature = X
parts of a operation | SAES MO 170°C
stuffing box adverse
seal conditions in a
test
Application of type of protection “c” and fesulting frequency of ignition source in addition
to no. 1
determination:
of the surface
temperature
during normal
operation
underimost
adyerse
conditions in a
friction i test, the
between the Lrglt?r?; :n contact force record of the
moving and nermal bﬁtvateendt?: ISO 80079-36: | test, measured
hot the . shaftand the |2016, 8.2, temperature =
2 surface stationary X gp;;rj\igon in stuffing box is 170 °C, Gb T3
parts of a pump limited by a 1SO 80079-37
stuffing box application stop to instructions
seal prevent
excessive
force when the
equipment is
correctly
adjusted and a
minimum
leakage is
present
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A.3 Slide ring seal

Table A.3 demonstrates a possible method to carry out an ignition hazard assessment for a slide ring seal.
To fulfill the different requirements for the necessary categories, the seal has to be assessed concerning
the possible occurrence of malfunctions. A slide ring seal designed and manufactured to the state of the
art is capable to fulfill requirements of EPL Gc without any additional protective measures (line 1). To
reach the higher level of EPL Gb additional measures are required. These measures are described in line
2. An example for EPL Ga is given in line 3.

For EPL Ga, rare malfunctions of the equipment as well as the malfunction of the ignition protection
system need to be considered. In this example the use of an ignition protection system b1 is acceptable.

The ignitign protection system shall be able to detect the monitoring parameter without any tumnsafe time
delay in tHe activating of the ignition protection system. It is necessary to demonstrate.the“cgpability to
switch the|ignition source into a safe status. The coupling of the sensors to the ignitior source is very
important. [It is not possible to detect e.g. a temperature gradient because of a rare malfunction gt the wear
point in an admissible time, when the sensor is placed in the storage tank of theyprotective liquid of the
slide ring geal. For some applications an additional monitoring of the cooling liquid flow is requirgd to avoid
excessive [local heat. The protective liquid needs to be selected under consideration of th¢ ambient
temperatufes to avoid evaporation of the liquid in the seal gap.

In total the] slide ring seal can only be assessed when a dynamic routine-test is carried out on eyery single
unit and the assessment is carried out under consideration of thé_mounting position of the yinit in the
assembly.
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Table A.3
Slide ring seal
1 2 3 4
PR, assessment of the frequency of occurrence without application of | measures applied to reduce the likelihood of the . .
ignition hazard an additional measure ignition source becoming effective frequency-of ocpurrence incl. measures applied
a b a c d e a b c a b d e f
description
I basic
No. cause
basis
(Which resulting
conditions (citation of EPL in
originate description standards, respect
potential |  which during dufing no need for of the technical rules, during during no need for of this
ignition ignition norm_al expgcted | during rare further reasons for measure experimental technical norm_al expected durinp rare further ignition | necessary
source | hazard?) | operation | malfuhction | malfunction | consideration | assessment applied results) documentation | operation | malfunction | malfupction | consideration | hazard | restrictions
determination
of the surface
frict temperature
bnct on th during normal
etween de operation
tmhgv'ng an frictional ugder most record of the
X heating adverse ey type test,
1 ho:f starttlon?ry X during conditions in a ;%?68%0;9 364 requirements for X Gc T4
surface zl?desr?na normal type test; T maintenance in
seal witr? operation measured the instructions
temperature
product <130°C
lubrication (135 °C minus
5 K for type
testing)
Application of type of protection “c” and fesulting frequency of ignition source in addition
to no. 1
determination
of'the surface
temperature
during normal
operation
under most
adverse
frictional conditions in a
heating type test;
friction during
between the normal measured
moving and operation; temperature
the <130 °C ISO 80079-36: {;;grt‘é;’f the
hot stationary absence of [(135 °C minus | 2016, 8.2 Ity
2 surface parts of a X lubrication 5 K for type reqyl{ements for Gb T4
slide ring liquid is testing); |SO 80079-37 tmham et”a”t'?e n
seal with expected lubrication € Instructions
product because of | with an
lubrication normal additional
leakage thermo siphon
quantities cooling device
with forced
circulation,
e.g. by a pump

(specification
of
maintenance
procedure and

Table A.3 Continued on Next Page
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Table A.3 Continued
1 2 3 4
igniti nent of the £ of without application of ; - : :
T ™ T PR . - ____ Irequency ofrocy .
ignition hazard an additional measure ignition source becoming effective urrence incl. measures applied
a b a b c d e a b c a b c| d e f
description
I basic
cause
basis
(Which resulting
conditions (citation of EPL in
originate description standards, respect
potential | Which during during no need for of the technical rules, during during no need for of this
ignition ignition norm.al expegted | during rare further reasons for measure experimental technical normat expected during rare further ignition | necessary
source | hazard ?) | operation | malfurjction | malfunction | consideration | assessment|  applied results) documentation | ©peration | malfunction | malfuniction | consideration | hazard | restrictions
time period for
replacement
of the fluid)
Application of type of protection “c”, and fype of protection “b” as a second independent
type of protection in addition to no. 2and resulting frequency of ignition source

Table A.3 Continued on'Next Page
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Table A.3 Continued
1 2 3 4
ignition hazard assessment of thy ikelihood of the ] -
an additional measure ignition source becoming effective Trequency of ocgpurrence incl. measures applied
a b a b c d e a b c a b d e f
description
I basic
No. cause
. basis
(Which i
conditions (citation of resultl_ng
origi_nate . description standards, rEPL '"t
Qot(?tr.ltial |g‘;vnh|;fc:]n durmgl dufing no need for of the technical rules, duting during no need for zfs:’hei:
ignition norma expgcted | during rar furth measure experimental i : P
gource hazard ?) | operation malz.u hction malfugctioe;m consui:Ite;rt'on resosem fort applied ?esults) technical nomtl_al expected | during rare further ignition | necessary
i assessmen documentation |9peration | malfunction | malfupction | consideration | hazard | restrictions
determination
of the surface
temperature
during normal
operation
under most
adverse
Frictional conditions in a
heating type test a);
during
normal measured
operation temperature
does not <100 °C (less
lead to than 80 % of
effective 135°Cas
igniti required for
friction Sg;l:trlgg ESL Ga record of the
between the below T4; equipment) type test,
moving and with minus 5 K instructions
the absence of | fortype o
stationary lubrication | |testing; ignition
parts of a liquid is prottectloqth
hot slide rin: for and system with one
3 |surface |seal witr? bece:lej::tgfe ISO 80079-37 | ignition X Ga T4
product normal lubrication protection type
lubrication |6akage with an and additional
quantities; | additional measures for
Temperature thermosiphon ignition
class T4 wrong cooling device protection of the
intended operating | with forced monitoring
pressure circulation, device
and blocked |insured e.g. by
or a suitable
interrupted | monitoring
lubrication | device or a
systemare |pump
considered | (specification
asrare of
malfunctions | maintenance

procedure and
time period for
replacement

Of the Traia);
additional
monitoring of
liquid in

Table A.3 Continued on Next Page


https://ulnorm.com/api/?name=UL 80079-37 2021.pdf

46 UL 80079-37 JUNE 23, 2021

Table A.3 Continued

1 2 3 4

nent of the £ of without licationof mﬂmmmmmmm—"m . .
T ™ r P " " urrence incl. measures applied
an additional measure ignition source becoming effective PP

ignition hazard

a b a b c d e a b c a b c| d e f

description
I basic
No. cause
basis
(Which resulting
conditions (citation of EPL in
originate description standards, respect
potential | Wwhich during during no need for of the technical rules, during during no need for of this
ignition | ignition normal expeg¢ted | during rare further reasons for | measure experimental technical normal expected | duringrare further ignition | necessary
source | hazard ?) | operation | malfurfction | malfunction | consideration | assessment|  applied results) documentation | operation | malfunction | malfunction | consideration | hazard | restrictions

dependence
on failure
modes by

1) insuring the
liquid fill level
and/or

2) temperature
of the
stationary part
of the slide
ring seal are
monitored,

80 % of the
required
temperature
class and
and/or

3) pressure.
and/ox

4) flow.

@ Type Test: The type test can be performed by the|manufacturer or a test house according to the conformity/assessment procedure.
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A.4 Radial seal

The radial seal is used through all EPLs. In Table A.4 a typical assessment is demonstrated. It is
necessary to distinguish between the function of ingress protection and the zone separation. For the zone
separation, for example, the natural ventilation or an overpressure of a protective gas may be necessary.

The combination of the malfunction of the seal and the release of flammable liquid or combustible gas
should be considered according to increased ignition risks because of leakage.
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Table A4
Radial seal
1 2 3 4
o assessment of thd frequency of occurrence without application of | measures applied to reduce the likelihood of the . .
ignition hazard gn adt}/itional puiivired PP ignition source becoming effective frequency of ocdurrence incl. measures applied
a b a b c d e a b c a b c d e f
description
I basic
No. cause basi
asis
(Which resulting
conditions (citation of EPL in
originate description standards, respect
potential | Which during during no need for of the technical rules, during during noneed for | of this
ignition | ignition normal expeg¢ted | during rare further reasons for | measure experimental technical normal | expected | duringrare further ignition | necessary
source | hazard?) | operation | malfurfction | malfunction | consideration | assessment applied results) documentatien | operation | malfunction | malfunction | consideration | hazard | restrictions
Application of ISO 80079-36 and|resulting frequency of ignition source
determination
friction fictional ?f the sutrface
between the rictional emperature
hot heating in under most 1ISO 80079-36:
T | surface fﬁ:?aad?; X normal adverse 2016, 8.2 regord of the test X Ge T4
sealing operation conditions
during a type
test
Application of type of protection “c” and rpsulting frequency of ignition source in addition
to fine no. 1
determination
of the surface
temperature.
under'mest
adverse
conditions
during a test,
measured
temperature
frictional <130°C
heating'in (135 °C minus
fcton o, fe;ifr‘]g)t_ype ISO 80079-36:
etween the ’ 2016, 8.2
2 hot shaft and M record of the M Gb Ta
surface  |ihe radial the seal may |the dry run ISO 80079-37: | test, instructions
sealing rundryora |canbe 2016. 5.7 :
failure of excluded, »e
mounting specific
may occur | measures are
described in
the operating
manual, e.g.
original radial
sealing spare
parts are
used,
lubrication is
assured
Application of type of protection “c” and type of protection “b” as a second independent
type of protection in addition to no. 2 resulting frequency of ignition source
(Variation to line 3)

Table A.4 Continued on Next Page
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