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1 Scope

1.1

This document provides specific requirements for process sealing between electrical systems and

flammable or combustible process fluids where a failure could allow the migration of process fluids directly
into the electrical system.

NOTE 1:

Some definitions differentiate the terms “flammable” and “combustible” liquids on the basis of their flashpoints.

Combustible liquids under conditions of elevated pressure and/or temperature can lead to the formation of flammable mists and
aerosols which are within the scope of this standard.

1.2 This document contains requirements for construction and testing of single seal equipment, dual seal

equipment,

1.3 The 1
sections of|
requiremen
2225 (CSA
addressed
leakage to

2 Unitso

2.1 Value

and add-onsecondansseals
4

equirements of this document apply to process seals as described in thé ‘prog
NFPA 70 in the United States or CSA C22.1 in Canada but does not address th
ts for electrical conduit and cable seals as addressed in UL 1203 (CSA€22.2 No.
C22.2 No. 174). Requirements for basic electrical safety and explosion protec
by this document, but may apply to equipment under investigation, The secondal
he environment are not addressed by this standard.

F Measurement

5 stated without parentheses are the requirementhValues in parentheses are ex

approximatge information.

3 Undate

3.1 Anyu
interpreted

ASME/PTQ

d References

hdated reference to a code or standard*appearing in the requirements of this stang
as referring to the latest edition of that code or standard.

19.3 TW, Thermowells Performance Codes

ANSI/ISA $0079-10-1, Explosive- Atmospheres — Part 10-1: Classification of Areas — EX

ess sealing
e additional
30) and UL
fion are not
ry effects of

blanatory or

ard shall be

blosive Gas

ments

Pressurized

Atmospheres

CAN/CSA €22.2 No. 60079<0, Explosive Atmospheres — Part 0: Equipment — General Require
CAN/CSA [£22.2 N0y*60079-2, Explosive Atmospheres — Part 2: Equipment Protection by
Enclosure p"

CAN/CSA C22-2No61010=tEfectrical-Equiprmemnt for tMeasurermernt, Cortrot,—arnd taboratoi
1: General Requirements

CSA C22.1, Canadian Electrical Code, Part |

CSAC22.2

CSAC22.2

No. 30, Explosion-proof Enclosures for Use in Class | Hazardous Locations

No. 174, Cables and Cable Glands for Use in Hazardous Locations

ry Use; Part

IEC 60079-10-1, Explosive Atmospheres — Part 10-1: Classification of Areas — Explosive Gas
Atmospheres

NFPA 70, National Electrical Code®
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NFPA 497, Recommended Practice for the Classification of Flammable Liquids, Gases, or Vapors and of
Hazardous (Classified) Locations for Electrical Installations in Chemical Process Areas

UL 1203, Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classified)

Locations

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

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

UL 60079-2

Explosive Atmospheres — Part 2: Equipment Protection by Pressurized Enclosure

7

4

UL 61010-1
Requiremer

4 Glossar

4.1 For th
equipment

ts

y

, Electrical Equipment for Measurement, Control, and Laboratory Use; cRart

e purpose of this standard, the following definitions specific.to process sealing
hpply. See Figure 1 and Figure 2 for a graphical representation of the various p
componentg.

Figure 1

Equipment process sealing components — Dual Seal

1. General

pf electrical
ocess seal
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Figure 2
Equipment process sealing components — Single Seal
& \ \F/’\;emis%s
irin stem
J v 9>y
[ ! ! ]
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|
J
Electrical Equipment
Process Seal
Process Fluid
su2498
4.2 ADD-DN SECONDARY SEAL — A secondary seal intended to be installed between|unspecified

process co

hnected equipment and the premises wiring system (see Figure 3).
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Figure 3

Add-on secondary seal

Unspecified process
connected equipment
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Unspecified equipment with Premises Wiring
primary process seal System

su2499

4.3 AEROSOL - Suspension in air or gas,aof solid or liquid particles.

4.4 ANNUNCIATION — Means by whigh’a seal failure is indicated.

4.5 DUALISEAL EQUIPMENT = Equipment which incorporates, along any single potential leakage path,
a primary pfocess seal and (one or more secondary process seals such that the failure of tyvo or more
independent seals is required to allow migration of process fluids from their designed containment into the
premises wiring system«-Refer to Figure 1.

46 EQUIRMENTAWITH LIMITED PRESSURE AT THE ELECTRICAL CONNECTIONS |- Process
connected g¢quipment that is rated for a maximum process pressure of 1.5 kPa (6 inches of water) gauge
or is provid ith a draj ) Jffici Jrizing ises wiring
connection above 1.5 kPa (6 inches of water) in the event of a failure of the primary process seal.

4.7 PREMISES WIRING (SYSTEM) — Power, lighting, control, and signal circuit wiring together with all
their associated hardware, fittings, and wiring devices, both permanently and temporarily installed
including wiring from the service point or power source to the outlets or wiring from and including the
power source to the outlets where there is no service point.

NOTE 1 Such wiring does not include wiring internal to appliances, luminaires, motors, controllers, motor control centers, and similar
equipment.

4.8 PRIMARY PROCESS SEAL — A process seal that is directly in contact with process fluids under
conditions of normal operation.
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49 PROCESS CONNECTED EQUIPMENT - Electrical equipment that contains a process seal and is
intended for connection to an external system that contains process fluids.

410 PROCESS FLUID — A flammable or combustible liquid, vapor or gas that is used in or is a by-
product of an industrial process.

NOTE 1 For the purposes of this standard, use of the term process fluid refers to a flammable process fluid. For further information,
refer to UL 60079-0 (CAN/CSA C22.2 No. 60079-0), ANSI/ISA 60079-10-1 (IEC 60079-10-1), and NFPA 497.

411 PROCESS SEAL - A seal between electrical systems and flammable or combustible process fluids
where a failure could allow the migration of process fluids into the premises wiring system.

NOTE 1 Althogh an entire containment system may constitute a potential source of release under unusual condition$, this standard
recognizes th¢ concept of infallible containment as defined in UL 60079-2 (CAN/CSA C22.2 No. 60079-2).

WITH MOVING PARTS — A process seal containing structures that, 'under cpnditions of
normal operation, are capable of motion relative to other parts of the seal.

NOTE 1 Exanpples include seals of shafts and rods that transmit rotary or linear motion into_the sealed area. Seals inforporating the
following are rjot considered to be seals with moving parts:

a) Thin diaphragms and other structures that may deflect when pressurized.

b) Vibrating structures such as tuning forks, Coriolis tubes, and vortex.Sensors.

NDARY PROCESS SEAL — A process seal that comes into contact with procesp fluids only
in the case [of a primary process seal failure.

414 SINGLE SEAL EQUIPMENT — Equipmentithat incorporates, along any single potential leakage
path, a single sealing structure such that a failure-of the seal would result in the migration of pocess fluids
from their designed containment into the premises wiring system. Refer to Figure 2.

4.15 UNSPECIFIED PROCESS CONNECTED EQUIPMENT — equipment not assessed in|accordance
with this document but designed\in accordance with applicable standards for the spegific type of
equipment puch as the leakage and rupture from fluids under pressure.

NOTE 1 Examples of standards(thatiinclude requirements for a primary seal in a dual seal system include UL 61010-1 (CAN/CSA
C22.2 No. 61010-1).

5 General Requirements

fonrequirements

5.1.1 The process seal specifications shall include the following:
a) Process temperature range;
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 contain process seals. For example: the selection of
a thermowell for use in a flowing process fluid should adhere to the requirements found in ASME/PTC 19.3.
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5.2 Single seal equipment

5.2.1 Single seal equipment shall be subjected to the conditioning and acceptance tests specified in 6.2.
5.2.2 Single seal equipment shall be marked in accordance with 7.1.1 item c) i).

5.3 Dual seal equipment

5.3.1 Dual seal equipment with annunciation

5.3.1.1 Duya
be achieveq
seals or by ¢

Annunciation may
either through the inclusion of a vent or drain between the primary and secondary process
lectronic sensing or other suitable means. See Section 5.7 for annunciator requirements.

Dual seal eguipment incorporating a method of annunciation shall be marked in@ccordancg with 7.1.1
item c) ii).

NOTE 1 For dqual seal equipment incorporating annunciation of a primary seal failure, it is not' necessary to consjder long term
deleterious eff¢cts on the primary and secondary seals of dual seal equipment.

5.3.2 Dual seal equipment without annunciation

5.3.2.1 The primary seal of dual seal equipment without{annunciation shall be subjedted to the
conditionind and acceptance tests specified in 6.2. The secondary seal shall be tested in accofdance with
6.3.5.

5.3.2.2 The primary seal of dual seal equipmentiwithout annunciation shall not depend upgn Bourdon
tubes or segls with moving parts.

5.3.2.3 DJal seal equipment without annunciation shall be marked in accordance with 7.1.1 it¢m c) iii).

5.4 Equipment with limited pressure at the electrical connections

5.4.1 Equipment that is rated for a maximum process pressure of 1.5 kPa (6 inches of water) gauge
need not bg subjected to the conditioning and testing requirements of this standard and is considered to
meet the requirements ef this standard and shall be marked in accordance with 7.1.1 item c) iv)

5.4.2 Equipmentated above 1.5 kPa (6 inches of water) and provided with a drain, vent or other means
sufficient to|prevent pressurizing the premises wiring connection above 1.5 kPa (6 inches of water) in the
event of a failure of the primary process seal shall be evaluated in accordance with 6.4 and marked in
accordance with 7.1.1 item c) iv).

5.5 Purged and pressurized equipment

5.5.1 Process connected equipment using continuous-flow purged enclosures or pressurized equipment
with infallible containment that meet the requirements of UL 60079-2 (CAN/CSA C22.2 No. 60079-2) such
that a leak of the process seal(s) cannot produce a flammable mixture in the enclosure need not be
subject to the conditioning and testing of this standard, and is considered to meet the requirements of this
standard. Continuous flow purged equipment shall be marked in accordance with 7.1.1 item c) i).

5.6 Add-on secondary seals

5.6.1 Add-on secondary seals shall:
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a) be subjected to the conditioning and acceptance tests specified in 6.2 and shall not depend

upon seals with moving parts; or

b) be subjected to the applicable secondary seal leakage test of 6.3.5, and shall incorporate a

means of annunciation in accordance with 5.7.

¢) be marked in accordance with 7.1.1 item c) v).

5.7 Annunciators

5.7.1 Leakage annunciation may be achieved either through the inclusion of a vent or drain between the

rlmar ar-—l cocaondans nracaca canle Ay Iy Alantranin canmoina ~Ar Athar cniitablA Ao
P y ang-secendary—process—seals—er-by—eleetronic—sensing-orother—suitable—means—

methods inplude but are not limited to:
« aufible “whistle”;
* vigible rupture or leakage;
« elgctronic detection; and

« defectable failure of the equipment to operate as intended.
Annunciators shall be subjected to the verification tests found in 6.3.4.
6 Type vérifications and tests

6.1 Test gample

6.1.1 Prigr to conditioning and test, the sample shall be visually inspected to ensure

nnunciation

that it is in

compliancg with design documents. A single representative test sample shall be subjected tol the tests of
either 6.2 pr 6.3 depending on whether‘*the sample is a single or dual seal equipment. |h each test
requiring the application of pressure tohe seal or parts of the seal, a suitable fluid shall be used. Unless
otherwise gtated, all tests required by this document shall be conducted at a temperature of (20 +5) °C and

a nominal gtmospheric pressure of 1-atmosphere.

6.1.2 A flgwchart of the conditioning and test process can be found in Appendix A.

6.2 Tests|for singleseal equipment, dual seal equipment without annunciation, and ad

secondary| seals without annunciation

6.2.1 Sequence of conditioning and tests

H-on

6.2.1.1 The test sample shall be subjected to the required conditioning tests in the following order:

a) Temperature cycling.

b) Fatigue cycling.

6.2.1.2 After the prescribed conditioning is completed, the test sample shall be subjected to the leakage

and burst pressure tests of 6.2.4 and 6.2.5.
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6.2.2 Temperature cycling

6.2.2.1 For equipment incorporating seals with non-metallic parts excluding glass and ceramic, a
representative sample of the seal shall be subjected to temperature cycling conditioning as follows:

Duration: Two (2) weeks or 150 cycles (whichever occurs first)

Maximum Temperature (T ay): Manufacturer’'s maximum rated process seal temperature increased by 10
to 15K

Minimum Temperature (Tn): Manufacturer’s minimum rated process seal temperature reduced by 10 to
15K

Stabilization: The test temperature is considered to have stabilized when the rate of

change of temperature does not exceed 2 K/h

If the seal i incorporated into equipment that assures the temperature of the seal is maintaingd such that
the maximupm fluctuation is limited to 10 K, the temperature cycling test may be waived.

6.2.2.2 Sege the profile below for a graphical representation of the temperature ‘Cycling conditigning.

Temperature cycle conditioning profile

Tmax

» time

Tmin

su2500
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