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This First edition of ANSI/UL 120101 is an Adoption of ANSI/ISA-12.01.01, Definitions and

Information Pertaining to Electrical Equipment in Hazardous Locations.

The requirements are substantially in accordance with Proposal(s) on this subject dated October 26, 2018

and Augusi 16, 2019.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
transmitted| in any form by any means, electronic, mechanical photocopying, recerding, g
without prigr permission of UL.

UL providep this Standard "as is" without warranty of any kind, either expressed or implied, i
not limited {o, the implied warranties of merchantability or fithess for any_purpose.

In no event will UL be liable for any special, incidental, consgquential, indirect or simila
including Idss of profits, lost savings, loss of data, or any othef. damages arising out of the U
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attorney's fees) resulting from any error or deviation introduced while purchaser is storing 4
Standard op the purchaser's computer system.

system, or
r otherwise

hcluding but

r damages,
se of or the
ised of the
Fice paid for

nd hold UL
reasonable
n electronic



https://ulnorm.com/api/?name=UL 120101 2019.pdf

tr2 DECEMBER 3, 2019 - UL 120101

No Text on This Page



https://ulnorm.com/api/?name=UL 120101 2019.pdf

erican Natjg,
Q‘“‘@N“ ”als%%
v* %

DECEMBER 3, 2019

ANSI/UL 120101-2019

UL 120101

in Hazardous Locations

First Edition

December 3, 2019
This ANSI/UL Standard for Safety consists of the First Edition.

The most recent designation of ANSI/UL 120404 as an American National
Standard (ANSI) occurred on December 3, 2049."ANSI approval for a standard
does not include the Cover Page, Transmittal‘Pages, and Title Page.

Comments or proposals for revisions*an any part of the Standard may be
submitted to UL at any time. Propesals should be submitted via a Proposal
Request in UL's On-Line Collaborafive Standards Development System (CSDS)
at https://csds.ul.com.

UL's Standards for Safety are by UL. Neither a printed nor electronic
copy of a Standard shaould'be altered in any way. All of UL's Standards and all

ownerships, and rights regarding those Standards shall remain the
sole and exclusive«property of UL.

© 2019 UNDERWRITERS LABORATORIES INC.



https://ulnorm.com/api/?name=UL 120101 2019.pdf

UL 120101 DECEMBER 3, 2019

No Text on This Page



https://ulnorm.com/api/?name=UL 120101 2019.pdf

DECEMBER 3, 2019 UL 120101 3
CONTENTS
=Y = o= U PP 5
N o o L= 7
A oo ] o - T 7
K 1D = {1 71 1T T SR 8
4 Area (location) classifiCation .......... ... e 24
4.1 North American MethOdS .......couu i e 25
4.2 Additional background information ... 27
5 Equipment certification inthe United States ... ... e, 31
5.1 US land-based installations ...........cccooeviiiiiniiiii e N e 31
5.2 Intro to coal mine explosion hazards and MSHA permissibility ..............cs . 31
5.3 US ShiPPiNg ..euuoeeiiiiieee e e e e e an e | 31
5.4 Comparing USA Zones to IECEX/ATEX ZONES .........coeevveeinnieieieiime St e 32
6 Protection techniques for electrical equipment in hazardous (classified) loeations .......|............. 32
6.1 Explosion confinement and flame quenching...............cc...... O 32
6.2 Isolation from flammable atmospheres ... S 33
6.3 Energy release limitation ... UM 37
6.4 Other methods of protection............ccooooviii S 37
6.5 Summary of Types of Protection (Gas) ..............ote. i e 38
6.6 Summary of Types of Protection (DUSt)...........&o i b 39
7 WiFing methods.......cooiiiiiiiiiiiee W S b 40
7.1 CondUIt SYSTEM ...cooiiiii e et et e f e 46
7.2 Cable SYSteMS ...cooeviiiiii e N e e 46
7.3 Conduit and cable Seals ...........coociamm &b 47
7.4 Comparison of the installation systems ............ccccccoiiiiiiiiiiieee e 50
7.5 Comparisons of wiring methods{see Table 6 and Table 7) .........cccccoevvveeneeiifevennnnnnn. 58
7.6 Flexible COrds ....... .o s e | 58
8 Grpunding and bonding PractiCeS sfu). . .. it e 60
9 Maintenance PractiCes ........... i 61
10 Practices related to combining-third-party assessed products ............cccoeevviveveieni e, 61
11 Additional practices for authorizing equipment in hazardous locations ...........c.........feeeeenninn. 61
Annex A (informative — pen'IEC TC31) Introduction of an alternative risk assessmént method
erjcompassing “equipment protection levels” for Ex equipment
AT INErOdUCHION T e e e e e | 62
A.2  Historicalbackground............couuiiiiiiiii e | 62
NG T (2= =T - PN PR 62
Ax31  Group | (equipment that is acceptable for use in coal mining) ....................}ecceenii 63
A.3.2 Group Il (equipment that is acceptable for use in above ground applications where the
V2= 1 (o TR o - 1= 63
A.3.3 (Group lll) (equipment that is acceptable for use in above ground applications where
the hazard is an explosive dust atmosphere other than mines susceptible to firedamp)........ 63
A.4 Risk of ignition protection afforded..............ooveuiiiiiiiii 64
AS IMPIEMENTAtION ... .. e 65

Annex B Acronyms

Annex C References


https://ulnorm.com/api/?name=UL 120101 2019.pdf

4 UL 120101 DECEMBER 3, 2019

Annex D Listing of worldwide codes, guides, and standards

Annex E Listing of worldwide installation requirements



https://ulnorm.com/api/?name=UL 120101 2019.pdf

DECEMBER 3, 2019 UL 120101

Preface (UL)

The following people served as members of STP 60079 and participated in the review of this standard:

NAME COMPANY

*B. Zimmermann, Chair R Stahl Inc.

*T. Adam FM Approvals LLC

R. Allen Honeywell Inc.

*J. Anderson Thermon Inc.

D. Ankdle ULCTLCT

S. Bihler-Lopez CML Inc.

S. Blais] Emerson/Appleton Group

K. Boedli KBB Consulting

R. Brownlee Pepperl + Fuchs Inc.

D. Burnp Shell P&T — Innovation / R&D

R. Chalfners Industrial Scientific Corp.

*C. Cogche National Fire Protection“Association
*M. Cole Hubbell Canada LR

D. CooH Shelby County,Department of Development Servig¢es
M. Coppler Det Norske Veritas Certification Inc.
*R. Degdman UL LLC

M. Donf Consultant

T. Dubaniewicz NIOSH

G. Edwards Det-Tronics

M. Egloff Montana Tech, University of Montana
M. Ehrmpann R Stahl Inc

D. El Tgqwy Siemens Energy

*A. Engler Det Norske Veritas DNV

*W. Fiske Intertek

Z. Fossg DEKRA Certification Inc

G. Guripder Gurinder Garcha Consulting

D. Grady Talema Group

R. Holup DuPont

R. Hong Solar Turbines Inc.

P. Hous'a Thermon Mfg. Co.

D. Jang National Research Council Canada
*B. Johnson Thermon Mfg. Co.

R. Johnson Source IEC

*P. Kelly ULLLC

S. Kiddle ABB Inc

A. Kreider Phoenix Contact Development & Manufacturing Inc.
S. Lambaz Littelfuse Inc.

W. Lawrence FM Approvals LLC

E. Leubner Eaton’s Crouse-Hinds Business

W. Lowers WCL Corp.

*N. Ludlam FM Approvals Ltd.

R. Martin USCG


https://ulnorm.com/api/?name=UL 120101 2019.pdf

UL 120101 DECEMBER 3, 2019

NAME COMPANY

E. Massey ABB Motors and Mechanical Inc.
E. Massey Baldor Electric Co.

W. McBride Northern Electric Co.

T. Michalski Killark Electric Mfg. Co.

J. Miller Detector Electronics Corp.

*O. Murphy Honeywell International Inc.

D. Nedorostek Bureau of Safety & Environmental Enforcement (BSEE)
A. Page Bud Page Consultant

R. Park NetoraHRstraments-Corp-

L. Ricks ExVeritas North America LLC

P. Rigling MTL - Eaton Electric LLC

*K. Robiphson Occupational Safety and Health Adm.
J. Ruggigri General Machine Corp.

*J. Scheller ABB Motor and Mechanical Inc.

P. Schinmoeller CSA Group

*T. Schnpare Rosemount Inc.

*A. Schrjuelle CML Inc.

R. Seitz ARTECH Engineering

S. Sharma Lindsay Cerp.

K. Singh Ex Safef'Services and Solutions
G. Sitnik MET Laboratories

*J. Soth¢rden Eatons Crouse-Hinds Business

G. Steinfnan Thomas & Betts

*R. Teather Det Norske Veritas Certification Inc.
L. Vlagep General Monitors

D. Wechsler American Chemistry Council

N. Weinhold Rosemount Inc.

R. Wigg E-x Solutions International Pty Ltd.
*K. Wolf Intertek

T. Wood$ Baker Hughes, A GE Co.

R. Zalosh Firexplo

* Non-vdting member



https://ulnorm.com/api/?name=UL 120101 2019.pdf

DECEMBER 3, 2019 UL 120101

1 Purpose

1.1 This document provides definitions and information pertaining to protection techniques, terminology,
and the installation of electrical equipment in hazardous (classified) locations and provides an introduction

and basic background to the UL Standards Technical Panel (STP) 60079, Electrical Equipment for
Hazardous (Classified) Locations, series of publications and committee activities.

1.2 This document provides a general review of applicable codes and standards, and it should not be
used in lieu of those codes and standards for equipment design, manufacture, installation, maintenance

and test criteria.

2 Scope

2.1 This g
equipment
gases and

2.2 This g
of flammah
document

propellants

2.3 This

ocument provides general guidance for safe design, installation, and maintenance
in hazardous (classified) locations using appropriate means to prevent'ignition o
apors, flammabile liquids, combustible dusts, or ignitable fibers or flyings:

ocument covers only locations made hazardous, or potentially hazardous, due to t
le gases or vapors, flammable liquids, combustible dusts, orvignitable fibers or
s not necessarily relevant to the hazards posed by pyrophoric materials, e
containing their own oxidizers.

document is concerned only with design, manufacture, installation, maintenang

of electrical
f flammable

he presence
flyings. The
plosives or

e, and test

criteria reldted to arcs, sparks, or hot surfaces produced by electrical and non-electrical* eqiipment that

may cause
easily igni

t
requiremerI;s (e.g.,UL 508 and UL 61010-1) either.by direct reference in hazardous locations s

by other re

* Under devi
temperatures
consideration

2.4 This
electricity ¢
parts in su
extra preca

2.5 This
resulting de

ignition of flammable gas or vapor-in-air mixtures, clouds or blankets of combust
ble fibers or flyings. Equipment is also regquired to comply with the applicable ordir

ulations.

tlopment (Mechanical and ESD for *example). Some equipment may produce static electricity
or sparks due to mechanical failure.~The materials of construction of parts in such equipment will b
for application in hazardous locations.

document does noticover mechanisms of ignition from external sources, suc

ble dust, or
ary location
tandards or

br cause high
E an important

h as static

r lightning. Some equipment may produce static electricity. The materials of conpstruction of

ch equipment will be an important consideration for application in hazardous log
utions necessary for this are beyond the scope of this document.

ations. The

document does not consider the effects of installation in corrosive atmosphefes and the

leterious conditions to the original design integrity of the equipment. The additional

precautions

necessary

or.these conditions are outside the scope of this document.

2.6 This document is not an instruction manual. However, it is intended to provide introductory guidance
to those involved with the design, manufacture, installation, and maintenance of equipment used in
hazardous (classified) locations. It is also intended to promote uniformity of practice among those skilled in
the art. Nothing contained in this document is to be construed as a fixed rule without regard to sound
engineering judgment.

2.7 For hazardous location equipment, atmospheric conditions are generally considered to be:

a) an ambient temperature range of -20 °C (-4 °F) to 40 °C (104 °F) for zones and to -25 °C (-13 °F)
to +40 °C (104 °F) for divisions;

b) air with normal oxygen content, typically 21 percent by volume; and
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c) a pressure of 80 kPa (11.6 psia) to 110 kPa (16 psia).

NOTE Equipment specified for atmospheric conditions beyond the above is generally permitted but may be subjected to additional
requirements.

2.8 Specialized industries such as, but not limited to, mining and shipping may be regulated by the
specific authority having jurisdiction. This document does not include specific requirements or the rules
and regulations unique to any specific industry.

2.9 Various organizations have developed codes, guides, and standards that have substantial
acceptance by industry and governmental bodies. Codes, guides, and standards useful in the design and
installation ¢f-etectricatinstrumentsimhazardous{classifredtocationsare-tistedHimAnmex-ES—hese are not
considered [to be a part of this document except for those specific sections of documents|referenced
elsewhere in this document.

2.10 In agcordance with the purpose of this document, an attempt was made.to avoid griginality in
principles whenever possible, but rather to utilize definitions, explanations,” etc., fromp accepted
publications. As a result, much of the material, except for minor changes;. is’directly as piyiblished by
others. While specific credit is not given for each reference, all references_ are included in Annex B.

3 Definitions

The following are terms and definitions commonly used for hazardous (classified) locations.

NOTE The listlis not intended to be all inclusive. Throughout this dociment, reference is made to areas, spaces, |ocations, and
zones. These ferms should be considered interchangeable terms designating a three-dimensional space. Additional definitions may
be found in IE¢ 60050-426 (The International Electrotechnical Vocabutary (IEV 426-04-07).

3.1  ABNORMAL OPERATION - process-linked‘malfunctions that occur infrequently. (IEV 42G-03-29)

3.2 ADEQUATELY VENTILATED AREA(—an adequately ventilated area is an area that has 4 ventilation
system (nafural or artificial) that, as.a‘minimum, prevents the accumulation of gases or vapors to an
explosive Igvel. Most standards and_recommended practices recommend preventing levels i excess of
25 percent ¢f the Lower Flammable Limit, LFL.

NOTE Adequale ventilation of an area-alone is not an effective means for the prevention of dust explosions.

3.3 AEx —|required fmarking prefix for equipment meeting one or more types of protection in UL 60079-0
or previously in ANSI/ISA-61241-0.

3.4 AMBIEND TEMPERATURE - temperature of the air or other media, in the immediate viginity of the
equipment or component. (IEV 426-04-09)

NOTE 1 This does not refer to the temperature of any process media, unless the equipment or component is totally immersed in the
process media.

NOTE 2 If Ex Equipment or an Ex Component is located inside or adjacent to another piece of equipment, the “ambient
temperature™ is the temperature of the air or other media surrounding the Ex Equipment or Ex Component and may be higher than
the ambient air surrounding the complete equipment due to the additional heat dissipated within the complete equipment.

NOTE 3 The ambient temperature referred to in the UL 60079 series, CSA 60079 series and IEC 60079 series is only related to the
explosion safety and not the performance of the Ex Equipment or Ex Component.

3.5 APPROVED - acceptable to the authority having jurisdiction.

NOTE 1 See AUTHORITY HAVING JURISDICTION.
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NOTE 2 In determining the acceptability of installations or procedures, equipment, or material, the authority having jurisdiction may
base acceptance on compliance with appropriate standards. In the absence of such standards, said authority may require evidence
of proper installation, procedure, or use. The authority having jurisdiction may also refer to the listing or labeling practices of product-
testing organizations. These organizations are in a position to determine compliance with appropriate standards for the current
production of listed or labeled items.

3.6 AREA - three-dimensional region or space. (IEV 426-03-28).
3.7 ASSOCIATED APPARATUS - electrical apparatus which contains both intrinsically safe circuits and

non-intrinsically safe circuits and is constructed so that the non-intrinsically safe circuits cannot adversely
affect the intrinsically safe circuits. (IEV 426-11-03)

NOTE Associated apparatus is either:
a) additionally protected by a type of protection suitable for use in the appropriate explosive atmospheré; or

b) ng
used|

t protected by a type of protection suitable for use in the appropriate explosive atmosphereand therefpre is not to be

within an explosive atmosphere.

See also INTRINSIC SAFETY.

3.8 ATE

systems infended for use in potentially explosive atmospheres. A parallel directive for use,

(also referr

3.9 AUTH
responsibil

NOTE The te
responsibilitie
regional depa
statutory auth
having jurisdi
commanding

3.10 AUT
self-sustain

NOTE 1 For a

NOTE 2 A dis

3.11 AU
influence,

, ATEX Directive — European Directive 2014/34/EU related to equipment an

bd to as ATEX 137 Directive) requires area classification.and risk assessment in the

ty and authority for approving equipment, installations, or procedures.

m authority having jurisdiction is used in a broad manner since jurisdiction and approval agencies v
5. Where public safety is primary, the authority*having jurisdiction may be a federal, state/provinci
[tment, or an individual such as an inspector from a labor or health department, electrical inspector, o
brity. An insurance inspection agency, rating bureau, or other insurance company representative may |
ction. An owner or his designated agent may also assume the role. At government-owned in
fficer, departmental official, or desighated agent may be the authority having jurisdiction.

O-IGNITION TEMPERATURE (AIT) — the minimum temperature required to initig

pditional information.refer to NFPA Fire Protection Handbook.

inction is made between ignition temperature and flash point. See FLASH POINT.

MATIC — self-acting, operating by its own mechanism when actuated by some

| protective
1999/92/EC
workplace.

IORITY HAVING JURISDICTION (AHJ) — the ‘Ofganization, office, or individual that has the

hry, as do their
bl, local, other
others having
e the authority
btallations, the

te or cause

ed combustion of a:solid, liquid, or gas independently of the heating or heating elements.

impersonal

configuration.

3.12 BONDING - connecting to establish electrical continuity and conductivity.

mechanical

3.13 CABLE GLAND - a device permitting the introduction of one or more electric and/or fibre optics
cables into an electrical Ex Equipment enclosure so as to maintain the relevant Type of Protection, and
provide a degree of strain relief. (IEV 426-04-18)

3.14 CERTIFICATE - document that conveys the assurance of the conformity of a product, process,
system, person, or organization with specified requirements. (IEV 426-04-23)

NOTE The certificate may be either the supplier's declaration of conformity or the purchaser’s recognition of conformity or
certification (as a result of action by a third party) as defined in ISO/IEC 17000.
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3.15 CERTIFIED - generic term referring to equipment that has been evaluated by a recognized testing

agency and

confirmed to be in compliance with the applicable standard(s).

NOTE Some agencies use the terms approved, listed, or labeled equipment to indicate compliance with the applicable standard.

3.16 CLASS | LOCATION — a location in which flammable gases, flammabile liquid — produced vapors, or
combustible liquid — produced vapors are or may be present in the air in quantities sufficient to produce
explosive or ignitible mixtures. (NEC 500.5 (B))

NOTE Class | |

3.17 CLA
gases, fla

normal ope
liquid—prod
repair or ma
equipment

produced vapors, or combustible liquid — produced vapors and might also ¢ause simultaneol

electrical eq
ignition. (NH

NOTE In somg
periods of time|

(1) TH
interid

(2) TH

Experience ha
particular area

using electrical equipment or instrumentation approved for the specific application or consisting of intrinsically safe syst

3.18 CLA
liquid — prog
which the li

from which {hey can escape only in case of accidental rupture or breakdown of such containers

or in case o

ocations can include those rated Division 1 or 2 and Zone 0, 1 or 2.

mable liquid — produced vapors, or combustible liquid — produced vapors can
ating conditions, or; (2) In which ignitible concentrations of such flammable-gases
ced vapors, or combustible liquids above their flash points may exist frequently
intenance operations or because of leakage, or (3) In which breakdownor faulty ¢
br processes might release ignitible concentrations of flammable_gases, flamma

uipment in such a way as to directly cause the electrical equipment to become
C 500.5 (B) (1))

Examples include the following:

e inside of inadequately vented enclosures containing instrumients normally venting flammable gases o
r of the enclosure

e inside of vented tanks containing volatile flammable liquids
e area between the inner and outer roof sectjons of a floating roof tank containing volatile flammable flui
dequately ventilated areas within spraying, or coating operations using volatile flammable fluids

e interior of an exhaust duct that js used to vent ignitible concentrations of gases or vapors

5 demonstrated the prudence of avoiding the installation of instrumentation or other electrical equip|
b altogether or where it cahnot be avoided because it is essential to the process and other locations ar

BS |, DIVISION: 2 LOCATION - a location (1) In which volatile flammable gases,
uced vapors, or combustible liquid — produced vapors are handled, processed, or
Juids, vapors, or gases will normally be confined within closed containers or clos

abnormal operation of equipment, or (2) In which ignitible concentrations of flamm

flammable
exist under
flammable
because of
peration of
ble liquid —
s failure of
h source of

Division 1 locations, ignitible concentrations of flammable gases otvapors may be present continuoysly or for long

vapors to the

s

ment in these
E not feasible,
Pms.

flammable
Ised, but in
bd systems
or systems
hble gases,

flammabile |

quid — produced vapors, or combustible Tiquid — produced vapors are normally prevented by

positive mechanical ventilation and which might become hazardous through failure or abnormal operation
of the ventilating equipment, or (3) That is adjacent to a Class |, Division 1 location, and to which ignitible
concentrations of flammable gases, flammable liquid — produced vapors, or combustible liquid — produced
vapors above their flash points might occasionally be communicated unless such communication is
prevented by adequate positive-pressure ventilation from a source of clean air and effective safeguards
against ventilation failure are provided. (NEC 500.5 (B) (2))

3.19 CLASS Il LOCATION — a location that is hazardous because of the presence of combustible dust.
(NEC 500.5 (C))

NOTE Class Il locations can include those rated Division 1 or 2 and Zone 20, 21 or 22.
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3.20 CLASS IlI, DIVISION 1 LOCATION — (1) In which combustible dust is in the air under normal
operating conditions in quantities sufficient to produce explosive or ignitible mixtures, or (2) Where
mechanical failure or abnormal operation of machinery or equipment might cause such explosive or
ignitible mixtures to be produced, and might also provide a source of ignition through simultaneous failure
of electrical equipment, through operation of protection devices, or from other causes, or (3) In which
Group E combustible dusts may be present in quantities sufficient to be hazardous. (NEC 500.5 (C) (1))

3.21 CLASS II, DIVISION 2 LOCATION - a location (1) In which combustible dust due to abnormal
operations may be present in the air in quantities sufficient to produce explosive or ignitible mixtures; or (2)
Where combustible dust accumulations are present but are normally insufficient to interfere with the
normal operation of electrlcal equment or other apparatus, but could as a result of infrequent

malfunction

combustibl
interfere w
operation

3.22 CL

fibers or w
such fibers
mixtures. (|

NOTE Class |

3.23 CLA
producing ¢

3.24 CLA
other than i

3.25 COl
without fille

3.26 CON
conductors

3.27 CON
enclosure
diluting any

3.28 CON

dust accumulations on, in, or in the vicinity of the electrical equipment could be
th the safe dissipation of heat from electrical equipment, or could be igpitible &
failure of electrical equipment. (NEC 500.5 (C) (2))

SS IIl LOCATION — a location that is hazardous because of the presence of ea
ere materials producing combustible flyings are handled, manufactured, or used,
flyings are not likely to be in suspension in the air in quantities, sufficient to prod
NEC 500.5 (D)

I locations can include those rated Division 1 or 2 and Zone 20, 21 or22.

SS 1ll, DIVISION 1 LOCATION - a location<in ‘which easily ignitable fibers
ombustible flyings are handled, manufactured;'er used. (NEC 500.5 (D) (1))

h the process of manufacture). (NEC 500.5 (D) (2))

VIPOUND — any thermosetting; (thermoplastic, epoxy resin or elastomeric mate
F's and/or additives, in their solid state. (IEV 426-04-41)

NECTION FACILITIES —terminals, screws or other parts, used for the electrical ¢
(IEV 426-04-25)

ITINUOUS DILUTION — the technique of supplying a protective gas flow continy
ontainingansinternal potential source of flammable gas or vapor release for the
flammable gas or vapor that could be present to a level below its LFL. Refer to 6.2,

ITROL DRAWING — drawing or other document that is prepared by the manufac

B) In which
sufficient to
y abnormal

sily ignitible
but in which
Lice ignitible

br materials

SS 111, DIVISION 2 LOCATION - a location-in which easily ignitable fibers are storedl or handled

ials with or

bnnection of

ously to an
purpose of

I

urer for the

intrinsically

safe or assaociated - anparat: 1S, detailina the electrical narameters to allow for inter
PP ) P

to other circuits or apparatus. (IEV 426- 11-46)

connections

NOTE Refer to UL 120202 for the applicable ANSI recommendations for the preparation, content, and organization of control

drawings.

3.29 DEGREE OF PROTECTION (IP) — numerical classification according to IEC 60529 or IEC 60034-5
(as applicable) preceded by the symbol IP applied to the enclosure of equipment to provide:

« protection of persons against contact with, or approach to, live parts and against contact with
moving parts (other than smooth rotating shafts and the like) inside the enclosure;

« protection of the equipment against ingress of solid foreign objects; and
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* where indicated by the classification, protection of the equipment against harmful ingress of
water. (IEV 426-04-02)

NOTE 1 The detailed test requirements for rotating electric machines are in IEC 60034-5.

NOTE 2 The enclosure which provides the degree of protection IP is not necessarily the same as the equipment enclosure providing
the Type of Protection.

NOTE 3 An enclosure which provides the degree of protection required by one of the types of protection will have been subjected to

other tests prio

r to the tests for degree of protection.

NOTE 4 See also enclosure type.

3.30 DUS
form explos

NOTE See AS
Part 1: Determ

3.31 DUS
exclude dug
sparks, or
accumulatig

NOTE Refer tg

3.32 DUS
enough to p

3.33 DUS
the ingress
safe operat
liable to cau

NOTE Refer to

3.34 DUS

I, COMBUSTIBLE — finely divided solid particles, 500 ym or less in nominal-size,
ve mixtures with air at standard atmospheric pressure and temperatures. (IEV;426-

M E 1226-12a, Standard Test Method for Explosibility of Dust Clouds, or ISO 6184-1, Explosion protec|
nation of explosion indices of combustible dusts in air, for procedures for determining‘the explosibility of

[-IGNITIONPROOF — under the division system, a term used {o describe an enclos]
t and that, when installed in accordance with the original design intent, will not
heat otherwise generated or liberated inside the enclosure to cause ignition
ns or atmosphere suspensions of a specified dust in the, vicinity of the enclosure.

UL 1203 or CSA 25 for applicable ANSI and CAN certificationnrequirements respectively.

T LAYER, COMBUSTIBLE - any surface<accumulation of combustible dust t
ropagate flame or will degrade and ignite.

-PROTECTED ENCLOSURE - for ordinary locations ingress protection, enclosy

on of the equipment and does not accumulate in a position within the enclosure
Se an ignition hazard. (IEV,426-04-35)

NEMA 250 or IEC 60529 for the applicable ANSI and IEC ingress protection requirements respectively.

T-TIGHT ENCLOSURE - under the Division System or for ordinary locatio

protection, ¢nclosure capable of excluding the ingress of observable dust particle deposits. (I

34)

NOTE Refer f
requirements ri

o Uk 121201, CSA 213, NEMA 250 or IEC 60529 for the applicable ANSI, CAN and IEC ingr
bSpectively.

which may
02-18)

ion systems —
dusts.

ure that will
ermit arcs,
of exterior

hat is thick

re in which

of dust is not totally excluded, but' is unlikely to enter in sufficient quantity to interf¢re with the

where it is

ns ingress
E\ 426-04-

bss protection

3.35 ELECTRICAL EQUIPMENT - items applied as a whole or in part for the utilization of electrical
energy. These include, among others, equipment for the generation, transmission, distribution, storage,
measurement, regulation, conversion, and consumption of electrical energy and items for
telecommunication.

3.36  ENCLOSURE - all of the walls, doors, covers, cable glands, rods, spindles, and shafts, etc. which
contribute to the Type of Protection or the degree of protection IP of the equipment. (IEV 426-04-01)

3.37 ENCLOSURE TYPE - for ordinary locations ingress protection, a North American system of rating
standard levels of protection provided to electrical equipment by enclosures for 1) the protection of
persons against contact with live or moving parts inside the enclosure, 2) the protection provided by the
enclosure against ingress of solids and/or liquids, 3) the protection provided by the enclosure against the
deleterious effects of corrosion, and 4) the protection provided by the enclosure against damage due to
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the formation of external ice. This enclosure type is in addition to (and not an alternative to) the types of
protection necessary to ensure protection against ignition in hazardous (classified) locations.

NOTE 1 Refer to Definitions found in UL 50, UL 50E, CSA 94.1, CSA 94.2 or NEMA 250 for the applicable ANSI, CAN or IEC

definitions.

NOTE 2 See also DEGREE OF PROTECTION.

3.38 ENCAPSULATION — under the Zone system, a type of protection in which the parts that could ignite
an explosive atmosphere by either sparking or heating are enclosed in a compound in such a way that this
explosive atmosphere cannot be ignited. This type of protection is referred to as “ma”, "mb", or "mc".

Also: proce
77)

NOTE Refer t
3.39 ENE

3.40 ENT
apparatus
connection

The criterid
which intrir
equal to or
delivered b

unprotectedd capacitance (C;) and inductance-(L;) of the intrinsically safe equipmen

interconneq

that can safely be connected to the associated apparatus. If these criteria are met, then the

may be cor

NOTE Refer
information.

3.41
means of t
opening to

3.42 ENT
means of a

ENTRY, DIRECT —a method of connection of an electrical equipment to the externd

ss of applying a compound to enclose an electrical device(s) by suitable means-/(

UL 60079-18, CSA 60079-18 or IEC 60079-18 for the applicable ANSI, CAN or IEC certification require
RGIZED - electrically connected to a source of potential difference.

ITY CONCEPT — method used to determine acceptable“combinations of intrir
and associated apparatus through the use of intrinsically safe parameters
facilities. (IEV 426-11-47)

for interconnection is that the voltage (V. 0rU,) current (I,,., or ;) and power
sically safe equipment can receive and remain’intrinsically safe, considering fau
greater than the voltage (V. or V,), and cutfent (ls; or I,) and power (P,) levels W
y the associated apparatus, considering faults and applicable factors. In addition, th
ting wiring, must be equal to or less'than the capacitance (C, or C,) and inductan

nected without compromisingjintfrinsic safety.

to ANSI/ISA-RP12.06.01, UL, 60079-25, CSA 60079-25 and IEC 60079-25 for additional ANSI,

ne connecting. facilities inside the main enclosure or in a terminal compartment h
he main enclosure. (IEV 426-04-07)

terminal box or a plug and socket connection which is external to the main enclosu

EV 426-04-

ments.

sically safe
hssigned to

(Pmax or PI)
ts, must be
hich can be
€ maximum
t, including
ce (L, or Ly)
combination

CAN and IEC

| circuits by
bving a free

RY, INDIRECT — a method of connection of an electrical equipment to the electrical circuits by

e.

3.43 EQUIPMENT - apparatus, fittings, devices, and the like used as part of, or in connection with, an

installation.

NOTE When specific measures of a Type of Protection are applied to equipment to provide explosion protection, it can be “Ex
Equipment” or an “Ex Component”.

3.44

atmosphere for which they are intended to be used:

NOTE UL 600

79-0, CSA 60079-0 and IEC 60079-0 identify three equipment groups:

* Group |, equipment for mines susceptible to fire damp;

EQUIPMENT GROUPING - classification system of equipment related to the explosive
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» Group I, which is divided into sub-groups, equipment for all places with an explosive gas atmosphere other than mines
susceptible to fire damp; and

« Group lll, which is divided into sub-groups, equipment for all places with an explosive dust atmosphere other than mines
susceptible to fire damp.

3.45 EQUIPMENT PROTECTION LEVEL EPL - level of protection assigned to equipment based on its
likelihood of becoming a source of ignition and distinguishing the differences between explosive gas
atmospheres, explosive dust atmospheres, and the explosive atmospheres in mines susceptible to
firedamp. (IEV 426-01-15)

NOTE Although the markings identifying the equipment protection level (EPL) may appear on equipment, they are not yet recognized
in NFPA 70.

3.46 Ex
series stand

designation of explosion-protected electrical equipment in accordance withthe [[EC 60079

ards or national adoptions.

NOTE EEx deg
was just the ng
but might not

347 ExC

ignation was used for explosion-protected electrical equipment complying with EN50014."The publicatid
Ixt edition of EN50014 and does not indicate that the equipment certified to EN50014 /was immediately nf
bmply with the latest requirements. See also 3.3.

DMPONENT — equipment intended to be part of Ex Equipment, marked with symbg

n of EN60079
ade obsolete,

"U", which

is not interlded to be used alone, and requires additional consideration when incorporated into Ex
Equipment.|(IEV 426-01-13)

3.48 Ex EQUIPMENT - equipment with explosion protection. (IEV 426-01-14)

3.49 EXPECTED MALFUNCTION - disturbancesor equipment malfunctions which normdlly occur in
practice. (IBV 426-04-57)

3.50 EXPLOSIONPROOF - under the Diyision system, a term used to describe an enclogure that is

capable of
the ignition

gas or vap¢r within, and that operates at such an external temperature that a surrounding

atmosphere

NOTE 1 See 4
the same.

NOTE 2 Refer

3.561 EXP

vithstanding an explosion of a;specified gas or vapor that may occur within it and of
pf a specified gas or vapar.surrounding the enclosure by sparks, flashes, or explq

will not be ignited thereby. (NEC)

Iso "explosionproof" and "flameproof" are similar concepts, but the performance and technical require

o0 UL 12039rnCSA 30 for the applicable ANSI and CAN certification requirements respectively.

| OSIVE ATMOSPHERE - a mixture with air, under atmospheric conditions, ofi

substances

preventing
sion of the
flammable

Iments are not

flammable

-sustaining

propagation

3.52

J
. (IEV 426-01-06)

EXPLOSIVE DUST ATMOSPHERE - a mixture with air, under atmospheric conditions, of

flammable substances in the form of dust which, after ignition, permits self-sustaining propagation.

3.53 EXPLOSIVE GAS ATMOSPHERE - a mixture with air, under atmospheric conditions, of flammable
substances in the form of gas or vapour which, after ignition, permits self-sustaining propagation. (IEV
426-01-07)

3.54 FAULT (as applicable to intrinsically safe systems) — a defect or electrical breakdown of any
component, spacing, or insulation that alone or in combination with other defects or breakdowns may
adversely affect the electrical or thermal characteristics of the intrinsically safe system. If a defect or
breakdown leads to defects or breakdowns in other components, the primary and subsequent defects and
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