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INTERNATIONAL ELECTROTECHNICAL COMMISSION

EXPLOSIVE ATMOSPHERES -

Part 40: Requirements for process sealing between
flammable process fluids and electrical systems

e International Electrotechnical Commission (IEC) is a worldwide organization for standardizatiofincom

brnational co-operation on all questions concerning standardization in the electrical and eléctronic fiel
5 end and in addition to other activities, IEC publishes International Standards, Technical Specific
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter, (referred to ag
blication(s)”). Their preparation is entrusted to technical committees; any IEC Natiodal Committee inte
the subject dealt with may participate in this preparatory work. Internationak:\governmental ang
vernmental organizations liaising with the IEC also participate in this preparation+IEC collaborates
h the International Organization for Standardization (ISO) in accordanceswith” conditions determin
feement between the two organizations.

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
hsensus of opinion on the relevant subjects since each technical «committee has representation fr
brested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N
mmittees in that sense. While all reasonable efforts are madé to ensure that the technical content
blications is accurate, IEC cannot be held responsible~for/the way in which they are used or fi
sinterpretation by any end user.

order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publig

ween any IEC Publication and the corresponding~national or regional publication shall be clearly indic
latter.

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
Eessment services and, in some areas, @cCess to IEC marks of conformity. IEC is not responsible f
vices carried out by independent certification bodies.

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

liability shall attach to IEC orits’directors, employees, servants or agents including individual exper
mbers of its technical committees and IEC National Committees for any personal injury, property dam
er damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
benses arising out of.thie publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to.the Normative references cited in this publication. Use of the referenced publicat
ispensable for.the‘correct application of this publication.

ention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
ent rights._IEC shall not be held responsible for identifying any or all such patent rights.

majn./task of IEC technical committees is to prepare International Standard

brising

national electrotechnical committees (IEC National Committees). The object of IEC lsl to promote
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» the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

» the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC 60079-40, which is a technical specification, has been prepared by IEC technical
committee 31: Equipment for explosive atmospheres.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
31/1134/DTS 31/1170/RVC

2015

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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bd to the specific publication. At this date, the publication will be
ansformed into an International standard,
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EXPLOSIVE ATMOSPHERES -

Part 40: Requirements for process sealing between
flammable process fluids and electrical systems

1 Scope

This
procq

fluid firectly into the premises wiring system.

NOTE
flashp
formatf

This
procq

The 1
other

Requirements for basic electrical safety and explosion protection are not addressed by
ment, but may apply to the equipment under.investigation. The effects of leakage tp the

docu
envir

The
are i
unda
amer

IEC ¢

ss fluid and an electrical system where a failure could allow the migration of the prq

Some definitions differentiate the terms “flammable” and “combustible” liquids on ,the basis o
bints. Combustible liquids under conditions of elevated pressure and/or temperature can lead
ion of flammable mists and aerosols which are within the scope of this technical spéecification.

document contains requirements for evaluation, construction“and testing of s

wiring sealing methods addressed in the IEC 60079 series or other standards.

bnment are not addressed by this document,

lormative references

dispensable for its application:-’For dated references, only the edition cited applies
fed references, the latest edition of the referenced document (including
dments) applies.

0079-0, Explosivesatmospheres — Part 0: Equipment — General requirements

document provides specific requirements for process sealing between a flammable

cess

their
o the

ingle

ss seal equipment, dual process seal equipment, and add-on{secondary process segls.

equirements of this document do not apply to conduit séaling devices, cable glands and

this

ollowing documents, in whole or’in part, are normatively referenced in this document and

. For
any

IEC 60079-2, Explosive atmospheres — Part 2: Equipment protection by pressurized enclpsure

".n

3

|

erms and definitions

For the purposes of this document the following terms and definitions apply.

NOTE

See Figure 1 for a graphical representation of the various process seal components.
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Figure 1 — Equipment process sealing components

3.1
dual [process seal equipment
equigment which incorporates, along any single potential leakage path, a primary prqgcess
seal |and one or more secondary process sealssuch that the failure of two or jmore
indegendent process seals is required to allow migration of process fluids from their designed
contginment into the premises wiring system

3.2
process connected equipment
electfical equipment that contains a process seal and is intended for connection to an external
system that contains the process fluid

3.3
process fluid
gas, |iquid or vapour thatis used in or is a by-product of an industrial process

Note 1 to entry: Fon\the purposes of this technical specification, use of the term process fluid refers to a
flammpble process.fluid. For further information, refer to IEC 60079-0, IEC 60079-10-1, and IEC 60079-20-1.

3.4
procgess seal
seal petween the electrical system and a flammable process fluid where a failure could jallow

the n igrnfinn of the process fluid into the prnmicnc \Aliring eye'l'nm

Note 1 to entry: Although an entire containment system may constitute a potential source of release under
unusual conditions, this technical specification recognizes the concept of infallible containment as defined in
IEC 60079-2.

3.5

single process seal equipment

equipment that incorporates, along any single potential leakage path, a single sealing
structure such that a failure of the seal would result in the migration of the process fluid from
the designed containment into the premises wiring system

Note 1 to entry: Single process seal equipment in compliance with this document is considered to have a
negligible probability of failure when used in accordance with the manufacturer's specification.
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3.6

primary process seal
process seal that is directly in contact with process fluids under conditions of normal
operation

3.7
seco

ndary process seal

process seal that comes into contact with process fluids only in the case of a primary process
seal failure

3.8

proc
procq
capa

Note 1
area.

a) TH
b) Vi

3.9

unsp
equigd
appli

3.10
add-
seco

equig

bss seal with moving parts
ss seal containing mechanical parts that, under conditions of normal operation
ble of motion relative to other parts of the seal

to entry: Examples include seals of shafts and rods that transmit rotary or linear motion into the
Process seals incorporating the following are not considered to be process seals with,meving parts:

in diaphragms and other structures that may deflect when pressurized;

brating structures such as tuning forks, coriolis tubes, and vortex sensors.

ecified process connected equipment
ment not assessed in accordance with this document ‘but designed in accordance
cable standards for the specific type of equipment

bn secondary process seal
ndary process seal intended to be installed between unspecified process conn
ment and the premises wiring system (seg, Figure 2)

, are

bealed

with

bcted
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Unspecified process

connected equipment Premises
Wiring
System

Electrical Equipment

Add-on

Secondary Process
Seal

Primary
Process Seal

/ Process Fluid

Vent
(when provided)

r———_———=—/1 L Gyl i |
Unspecified equipment ; Ppees Premises Wiring
H - [ ]
with primary process sealL _______ I'§| \‘\I _____ S Xitem
Add-on
Secondary

Process Seal
IEC

Figure 2 — Examples oftadd-on secondary process seals

3.1
equipment with limited pressure at the electrical connections
procgss connected equipment.that is rated for a maximum process pressure of 1,5 kPa dauge
or is provided with a drain, vent or other means sufficient to prevent pressurizing the premises
wiring connection above {,5 kPa in the event of a failure of the primary process seal

3.12
prenjises wiring (system)
interipr and exterior wiring, including power, lighting, control, and signal circuit wiring together
with |all their Jassociated hardware, fittings, and wiring devices, both permanently| and
tempprarily~installed including (a) wiring from the service point or power source to the outlets
or (b) wiring from and including the power source to the outlets where there is no sqrvice
point

Note 1 to entry: Such wiring does not include wiring internal to appliances, luminaires, motors, controllers, motor
control centres, and similar equipment.

3.13
aerosol
suspension in air or gas of solid or liquid particles

4 General requirements

4.1 Basis for requirements

The manufacturer’s process seal specifications shall include the following:
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a) Process temperature range (the process seal temperature may be different than the
published process temperature range for the equipment);

b) Working pressure range;
c) Process wetted materials of construction.

NOTE 1 It is assumed for the purposes of this document that installers will follow standard engineering practice
and adhere to industry standards for the selection, installation, and operation of equipment that contains process
seals.

Under normal operating conditions, flammable process fluids shall not be released to the
atmosphere.

NOTE|2 It is not a requirement of this technical specification that prevention of process fluid leakage)fto the
atmosphere be verified.

4.2 | Single process seal equipment

Single process seal equipment shall be subjected to the conditioning and“-acceptance [tests
specified in 5.2. Single process seal equipment shall not depend updn) Bourdon tubges or
process seals with moving parts as the primary process seal.

4.3 | Dual process seal equipment

Dual [process seal equipment shall be tested in accordance with”5.3.

Dual|process seal equipment incorporating a purge or<{pressurization of the space between
the primary and secondary process seals shall comply/with the requirements of IEC 60079-2
relevant to the purging and pressurization apparatus.

The design and manufacture of seals incorpofated into equipment with no annunciation and
no vgnting shall minimize the probability of common mode failure.

NOTE|1 For dual process seal equipment incarporating annunciation of a primary process seal failure, long term
degradlation of the primary and secondary process seals of dual process seal equipment is not considered.

NOTE|2 Local, national or end user regulations can mandate additional requirements.
4.4 | Equipment with limited pressure at the electrical connections

Equipment that is rated-'for a maximum process pressure of 1,5 kPa gauge need n¢t be
subjgcted to the conditioning and testing requirements of this technical specification and is
considered to meét.the requirements of this technical specification.

Equipment rated above 1,5 kPa and provided with a drain, vent or other means sufficignt to
prevégnt pressurizing the premises wiring connection above 1,5 kPa in the event of a failyre of
the primary process seal shall be evaluated in accordance with 5.4.

4.5 Purged or pressurized equipment

Process connected equipment using continuous-flow purged enclosures or pressurized
equipment with infallible containment that meets the requirements of IEC 60079-2 or similar
techniques such that a leak of the containment cannot produce a flammable mixture in the
enclosure need not be subject to the conditioning and testing of this technical specification,
and is considered to meet the requirements of this technical specification.

NOTE This requirement is not meant to apply to purged or pressurized rooms which are addressed in I[EC 60079-
13 and IEC TR 60079-16.

4.6 Add-on secondary process seals

Add-on secondary process seals shall be subjected to the secondary process seal leakage
test of 5.3.5 and shall be marked in accordance with Clause 6 item d).
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Annunciators

2015

Leakage annunciation may be achieved either through the inclusion of a vent or drain
between the primary and secondary process seals or by electronic sensing or other suitable
means. Annunciation methods include but are not limited to:

e audible “whistle";

o Vi

o ¢l

sible rupture or leakage;

ectronic detection; and

e detectable failure of the equipment to operate as intended.

5 1

5.1

Prior
com(

dual
seal
tests
stang

A flo

5.2

5.21

The fest sample shall be subjected to thefequired conditioning in the following order:

a) T
b) P

After
leakd

5.2.2

For
cerar
cyclin

ype verifications and tests

Test sample

to conditioning and test, the sample shall be visually inspected to“ensure that it

process seal equipment. In each test requiring the application ©f)pressure to the prg
pr parts of the process seal, a suitable fluid shall be used., Unless otherwise state]
required by this document shall be conducted at a temperature of (20+5) °C a
ard atmospheric pressure as defined by IEC 60079-0.

vchart of the conditioning and test process can be-found in Annex A.

Single process seal equipment

Order of conditioning

emperature cycling;

ressure cycling.

the prescribed conditioning is completed, the test sample shall be subjected t
ge and burst pressure tests of 5.2.4 and 5.2.5.

Temperaturecycling

bquipmenthincorporating process seals with non-metallic parts excluding glass
hic, a nepresentative sample of the process seal shall be subjected to temper
g conditioning as follows:

is in

liance with design documents. A single representative test sample-shall be subjected to
the tests of either 5.2 or 5.3 depending on whether the sample is to beyassessed as sing

le or
cess
d, all
nd at

b the

and
ature

NOTE

1\ Normally, the equipment or parts of the equipment containing the process seal under test is place

in an

environmental chamber. This test is not intended to apply a thermal shock or thermal gradient to the process seal.

Duration:

Maximum Temperature (T

first)

Manufacturer’s maximum rated process seal temper
increased by at least 10 K but at most 15 K

max):

A minimum of 2 weeks or 150 cycles (whichever occurs

ature

Minimum Temperature (7n): Manufacturer’s minimum rated process seal temperature
reduced by at least 5 K but at most 10 K
Stabilization: The final temperature is considered to have been reached

when the rate of change of temperature does not exceed

2 K/h

If, under normal operating conditions, the temperature of the process seal is maintained such

that t

he maximum fluctuation is limited to 10 K, the temperature cycling may be waived.
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See the profile in Figure 3 for a graphical representation of the temperature cycling
conditioning.

Thax =

» time

Toin T
IEC

Figure 3 — Temperature cycle conditioning profile

As an alternative to the conditioning shown in Figure 3,<the” manufacturer may prpvide
evidgnce in support of the ability of the process seal to withstand the effect of temperjature
variation.

NOTE|2 It is not a requirement of this technical specification that'the accuracy of the manufacturer’s tempgrature
cycling or evaluation needs to be verified.

5.2.3 Pressure cycling

Procg¢ss seals shall be conditioned by ,pressure cycling. A representative sample of the
procgss seal shall be cyclically pressurized and depressurized as follows:

Duration: At least 100 000 cycles

Maximum Pressure (P,y): Manufacturer’s rated maximum working pressure

Minimum Pressure (Pin): Manufacturer’s rated minimum working pressure (vaguum
applications)

Dwel| Time: First 10 000 Cycles:

At least 1 minute at maximum pressure followed by at
least 1 minute at minimum pressure

Remaining 90 000 cycles:

At least 5 seconds at maximum pressure followed py at
least 5 seconds at minimum pressure

For equipment not rated for vacuum applications, the dwell
time at the minimum pressure may be reduced to 1 second

Positive and negative pressure cycling may be done in separate cycles. Process seals need
not be subjected to vacuum pressure conditioning if the vacuum pressure range is less than
5 % of the full working pressure range of the equipment.

If, under normal operating conditions, the pressure applied to the process seal is maintained
such that the maximum fluctuation is limited to 34,5 kPa, the pressure cycling may be waived.

As an alternative to the above conditioning, the manufacturer may provide evidence in support
of the ability of the process seal to withstand the effect of foreseeable pressure variation.
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NOTE It is not a requirement of this technical specification that the accuracy of the manufacturer’s pressure
variation evaluation needs to be verified.

5.2.4 Leakage test

The process seal shall withstand for at least 1 minute without visible leakage the following
overpressure test:

Table 1 — Leakage test pressures

Maximum working pressure Minimum leakage test pressure
PP PP
14 Mpa <P, <70 MPa 1,75 x P+ 3,5 MPa
70 Mpa <P_ 1,3 x P .+ 35 MPa

5.2.5 Burst pressure test

The [process seal shall withstand for at least 1 minute without‘rupture the following
overpgressure test:

Table 2 — Burst test pressures

Maximum working pressure Minimum burst test pressure
Poax < 14 MPa 3x P
14 Mpa < P, <70 MPa 2,5 x P +7MPa
70 Mpa < P_ .. 2x P, +42MPa

5.3 | Dual process seal equipment
5.3.1 Primary process seal leakage test

Test the primary process seal\in-accordance with 5.2.4.

5.3.2 Primary process seal burst pressure test

Test the primary pracess seal in accordance with 5.2.5.

5.3.3 Venting pressure determination

Wherne a¢vent or drain is provided between the primary and secondary process sealq, the
secohdary process seal and vent shall be shown by test to be compatible with the cond|tions
that Wwouwld-bepresentuponfailureof the primary process—seal—An-evaluationortest shall be
conducted to determine the worst case venting pressure in case of a primary process seal
failure. This will be the pressure applied to the secondary process seal for a short period until

the annunciation method has revealed the primary process seal failure.

This test shall take into account the pressure and flow capacity of the worst case primary
process seal failure as specified by the manufacturer and the pressure and flow capacity of
the venting mechanism. The venting pressure may be arrived at through theoretical means. In
cases where rupture of an external wall of the equipment enclosure is relied upon for venting,
this test shall verify the burst pressure of the enclosure.

NOTE 1 For add-on secondary process seals, it is not possible to determine a reduced vent pressure due to the
unknown characteristics of the unspecified process connected equipment.

NOTE 2 In most cases, primary process seal failure is assumed to be a slow leak and the venting pressure is the
same as the pressure at which the vent opens.
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5.3.4

Verification of annunciation effectiveness

The effectiveness of the primary process seal failure annunciation method(s) shall be verified
by inducing a failure of the primary process seal and applying pressure to the equipment. The
verification shall be carried out under conditions deemed to be worst case (least detectable)
within the manufacturer’s rating of the equipment.

5.3.5
5.3.5

Secondary process seal leakage test

A Equipment incorporating venting

The r‘nr‘nndnry process seal shall withstand for at least 1 minllfn, without visible Ingkngn, the

appli
deten

5.3.5

The {

appli
the e

5.4

Equig
case
primd

This
case
other

6 Marking

In ag
legib
a) P
b) W
c) F
d) F
e) R

Alter

cation of a minimum test pressure of 150 % of the maximum venting pressuy
mined in 5.3.3 but not greater than the value shown in Table 1.

2 Equipment not incorporating venting

secondary process seal shall withstand for at least 1 minute, withoutvisible leakagg
cation of a minimum test pressure of 150 % of the rated maximumiworking pressy
quipment but not greater than the value shown in Table 1.

Verification of limited pressure effectiveness

ment in accordance with 4.4 shall be evaluated or tested to determine that the
pressure at the premises wiring connection will notVexceed 1,5 kPa in the case
ry process seal failure.

evaluation or test shall take into account the pressure and flow capacity of the
primary process seal failure and the pressure and flow capacity of the vent, drzg
means.

dition to the marking required by other applicable standards, the equipment sha
y marked with the following-information:

rocess temperatureange;

orking pressure(range;

or electrical equipment incorporating process sealing: “Process Sealed”;

or add-on{secondary process seals: “Secondary Process Seal”;

eference-to instructions.

natively, items a) and b) above may be included in the instructions.

e as

b the
re of

worst
of a

worst
in or

Il be

7 Instructions

The following information shall be included in the instructions:

e al

I information required in Clause 6;

e seal Type: Single Process Seal, Dual Process Seal, Dual Process Seal — No Annunciation,
or Dual Process Seal with Purging/Pressurization;

e reference to this document;

e |Information necessary for the determination of chemical compatibility of process wetted
materials that form part of a primary process seal;
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instructions for installation and use of primary process seal failure annunciation (if
applicable);

instructions necessary for proper maintenance of seals, vents, drains, and annunciators;

instructions for design, installation, and use of purging or pressurization systems
connected to Dual Process Seal with Purging/Pressurization equipment;

for add-on secondary process seals, information necessary to determine the suitability of
the add-on secondary process seal and the interconnecting conduit or cable, fittings,
boxes, etc. between the process connected equipment and the add-on secondary process
seal.
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Annex A
(informative)

Conditioning and test flowchart

Figure A.1 shows a conditioning and test flowchart.
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