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Preface

This is the harmonized ANCE, CSA Group, and ULSE standard for Conduit, Tubing, and Cable Fittings. It
is the Third edition of NMX-J-017-ANCE, the Second edition of CSA C22.2 No. 18.3, and the Sixth edition
of UL 514B. This edition of CSA-C22.2 No. 18.3 supersedes the previous edition(s) published in 2004.
This edition of UL 514B supersedes the previous edition(s) published in 2004. This harmonized standard
has been jointly revised on March 28, 2024. For this purpose, CSA Group and ULSE are issuing revision
pages dated March 28, 2024, and ANCE is issuing a new edition dated March 28, 2024.

This harmonized standard was prepared by the Association of Standardization and Certification (ANCE),
CSA Group and ULSE Inc. (ULSE). The efforts and support of the Technical Harmonization
Subcommitt f ithngs; i izath ctrotechnical
Standards of the Nations of the Americas (C

ANENA), are gratefully acknowledged.

This standa scope of the

standard.

is considered suitable for use for conformity assessment within the stated

The present
Normalizacid
of the condu

This Standa
Devices, ung

Steering Committee on Requirements for Electrical Safety,;and has been formally approve

Technical Cq
Application

Where refer
considered 3

Note: Although
responsibility of

Level of Haimonization

This standar
standard. Th

Mexican standard was developed by the CT 23, Electrical Aeccessories from t
n de la Asociacion de Normalizacion y Certificacion, A.C.,CONANCE, with the
t, tubing and cable fittings manufacturers and users.

d was reviewed by the CSA Integrated Committée “on Fittings, Hardware, an
er the jurisdiction of the CSA Technical Committee on Wiring Products and the (

mmittee.

of Standard

minimum quantity.

the intended primary application of this standard is stated in its scope, it is important to note th
the users of the standard to,judge its suitability for their particular purpose.

d uses the. [EC format but is not based on, nor is it to be considered equivalg
s standard is published as an equivalent standard for ANCE, CSA Group, and U

he Comite de
collaboration

d Positioning
CSA Strategic
j by the CSA

bnce is made to a specific number of samples to be tested, the specified number is to be

At it remains the

nt to, an IEC
LSE.

An equivaler

t standard is g standard that is QlthfﬂnﬁQ"y the same in technical r‘nnfnnf, excd

pt as follows:

Technical national differences are allowed for codes and governmental regulations as well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Reasons for Differences from IEC

This standard is not based on an IEC standard or IEC requirements, but is formatted and organized using
the IEC formatting criteria. The Technical Harmonization Committee identified two main reasons the
requirements in this standard were not harmonized with IEC requirements. First, there is no corresponding
IEC standard covering fittings only. Instead, IEC requirements for fittings are included under several
separate IEC standards that cover the specific systems in which a fitting is used. The time required to
research and identify specific fittings requirements in each of the relevant IEC conduit, tubing, and cable


https://ulnorm.com/api/?name=UL 514B 2024.pdf

8 NMX-J-017-ANCE ¢ CSA C22.2 No. 18.3-12 ¢« UL 514B MARCH 28, 2024

system standards would inhibit the completion of the harmonization project in a reasonable time period,
and would negate the benefit of having harmonized North American requirements available presently.

The second reason for not harmonizing with IEC requirements concerns the incompatibility of North
American conduit, tubing, and cable systems with European conduit, tubing, and cable systems. The
construction and performance requirements for systems covered under the IEC standards are significantly
different from the North American requirements because fitting construction and installation techniques
are significantly different in North America and Europe. Considerable investigation will be needed to
identify these differences and assess safety and system compatibility issues. Such future investigation
and potential harmonization of North American electrical conduit, tubing, and cable fitting requirements
with present IEC electrical conduit, tubing, and cable fitting requirements may be facilitated by first
harmonizing North American requirements for fittings.

Interpretations

The interpretption by the standards development organization of an identical or equivalent standard is
based on thel|literal text to determine compliance with the standard in accordance\with the progedural rules
of the standgrds development organization. If more than one interpretation of the literal tgxt has been
identified, a fevision is to be proposed as soon as possible to each, o0f*the standards Hevelopment
organizationg to more accurately reflect the intent.
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Condauit,

1 Scope

1.1

Tubing, and Cable Fittings

These requirements cover FITTINGS for use with cable and conduit intended for installation in

accordance with the National Electrical Code, ANSI/NFPA 70, the Canadian Electrical Code (CE Code),
Part I, CSA C22.1, and the Standard for Electrical Installations, NOM-001-SEDE.

1.2 These requirements cover CONDUIT LOCKNUTS, conduit BUSHINGS, metal stud BUSHINGS, CONDUIT
BODIES, and entrance ELBOWS; FITTINGS for electrical metallic tubing, flexible metal conduit, intermediate

metal condu
box clamps
cable, miner

submersible
BUSHINGS, gn

Note 1
nonmeg
Note 2
Note 3
Note 4

UL 50%.

Note 5|

1.3 In Mexi
(PVC) condd
80 PVC cong

In Canada,
No. 85.

1.4 These
National Ele
the Standard

1.5 These

1.6 These
intended for

referenced from other standards for armored cable, metal-clad cable, alumi
al-insulated cable, nonmetallic-sheathed cable, service-entrance cable~and tr:

FITTINGS; FITTINGS for flexible cord, flexible nonmetallic and metallic“tubin
ps, reducing washers, and NIPPLES.

. In Canada, fittings for metal-clad (MC) cable, intermediate metal conduit(IMC), flexible metalli
tallic tubing, and CONDUIT BODIES are not recognized. CONDUIT BODIES are considered FITTIN
In Canada, armored cable includes Type TECK cable.
In Canada, tray cable includes any "TC rated" cable.
In Mexico and the United States, requirements for submersible FR'TINGS are provided in NMX-J

In Mexico, intermediate metal conduit is designated as semi-heavy metal conduit.

co and the United States, these requirements cover CONDUIT BODIES for rigid poly
it. These products are intended to be used with Schedule 40, Type EB, Type A
uit, ELBOWS, and other bends.

equirements for fittings intended for'use with rigid PVC conduit are addressed i
requirements do not coverFITTINGS intended for use in hazardous locations as

trical Code, ANSI/NEPA 70, the Canadian Electrical Code (CE Code), Part |, CS
for Electrical Installations, NOM-001-SEDE.

equirements'do not cover FITTINGS intended for use with surface raceway systen

requirements do not cover conduit NIPPLES, threaded ELBOWS, and threadg
Lise with rigid metal conduit or intermediate metal conduit.

; FITTINGS or
um-sheathed
y cable, and
J, INSULATING

C tubing, flexible
5S.

-235/2-ANCE or

vinyl chloride
hnd Schedule

n CSA C22.2

Hefined in the
A C22.1, and

NS.

d COUPLINGS

1.7

In addition to covering male threaded FITTINGS for use with cable and conduit, these requirements

also cover male threaded FITTINGS for use with or without a locknut and intended for securement to

enclosures:

a) having threaded openings or knockouts, or

b) fitti

ngs with internal female threads (e.g., HUBs, conduit bodies, couplings).

1.8 These requirements cover cable fittings that are intended to be used with:

a) specific corresponding single-conductor PV wire or distributed generation DG in the US and
Mexico; and type RPVU cable, of all sizes in Canada;

b) dis

tributed generation Type DG cables in the US and Mexico; and
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c) Typ

e RPVU cable of all sizes in Canada.

Note 1: In US and Mexico, Distributed Generation DG cable is a multi-conductor, nonintegrally jacketed, cable intended for
use in distributed generation applications with specific equipment/devices such as photovoltaic modules, inverters, rapid
shutdown equipment, solar trackers, etc. In the US and Mexico, Type DG cable is evaluated in accordance with Outline of
Investigation for Distributed Generation Cables, UL 3003.
Note 2: In Canada, Type “RPVU” rated cables are evaluated in accordance with CSA C22.2 No. 271, Photovoltaic cables.
Note 3: In the US and Mexico, Type PV wire is evaluated in accordance with the Standard for Photovoltaic Wire, UL 4703.

2 Normative References

2.1

where itis int

2.2 Forund
and all revisi
standards, s
that edition u

ANCE Standpa

NOM-001-SH
Standard for

NMX-J-010-A
Thermoplasti

NMX-D-122-
Test Method

NMX-J-023/1
Metallic Outld

NMX-J-235/2
Enclosures fd

NMX-J-451-A
Thermoset-in

nded to be used.

ted reference to standards, such reference shall be considered to refer to the

ch reference shall be considered to refer to the dated edition_and all revisions
 to the time the standard was approved.

rds

DE-2005
Flectrical Installations

NCE-2011
C-insulated wires and cables

ANCE-1973
for Corrosion Resistance of Coated Metal Parts Used in Motor Vehicles — Salt Sp

-FANCE-2007
t Boxes Part 1: Specifications and Test Methods

-FANCE-2000
r ElectricalEquipment-Part 2 Specific Requirements — Specifications and Test M

NCE=2011
sulated wires and cables

Products covered by this standard shall comply with the reference installation codes and standards

ded for use in
all countries

atest edition

pns to that edition up to the time when this standard was approved: For dated feferences to

published to

ray (Fog)

fethods

NMX-J-534-ANCE-2008
Steel Tubes (Conduit) Heavy Type For Electric Conductors Protections and Fittings — Specifications and

Test Method

NMX-J-554-ANCE-2004
Threads for Conduit and Fittings Specifications and Test Method

NMX-J-565/3-

ANCE-2006

Safety Requirements — Flammability of Plastic Materials for Parts in Devices and Appliances — Test

Method

NMX-J-565/7-

ANCE-2007

Safety Requirements — High Current Arc Resistance to Ignition — Test Method
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NMX-T-152-SCFI-2004
Rubber Industry — Raw Materials — Specific Gravity — Displacement — Test Method

CSA Standards

C22.1-12
Canadian Electrical Code, Part |

C22.2 No. 0.5-1982 (R2008)
Threaded Conduit Entries

C22.2 No. 0.5=61(R2606)
Adhesive Labels

CAN/CSA C22.2 No. 0.17-00 (R2009)
Evaluation of Properties of Polymeric Materials

C22.2 No. 45.1-07
Electrical Rigid Metal Conduit — Steel

CAN/CSA C22.2 No. 85-M89 (R2010)
Rigid PVC Bpxes and Fittings

CAN/CSA C22.2 No. 94.2-07
Enclosures fpr Electrical Equipment, Environmental Considerations

CSA C22.2 No. 271
Photovoltaic|cables

UL Standards

UL 6
Electrical Rigid Metal Conduit —-Steel

UL 6A
Electrical Rigid Metal Conduit — Aluminum, Bronze, and Stainless Steel

UL 50
Enclosures fpr.Electrical Equipment, Non-Environmental Considerations

UL 50E
Enclosures for Electrical Equipment, Environmental Considerations

UL 44
Thermoset-insulated wires and cables

UL 83
Thermoplastic-insulated wires and cables

UL 94
Tests for Flammability for Plastic Materials for Parts in Devices and Appliances
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UL 746A
Polymeric Materials — Short Term Property Evaluations

UL 746B
Polymeric Materials — Long Term Property Evaluations

UL 969
Marking and Labeling Systems

UL 4703
Photovoltaic Wire

ASME" Stanliards

ASME B1.20]1-1983 (R2001)
Pipe Threads, General Purpose (Inch)

ASME B94.1M-1993
Twist Drills

ANSI/ASME B1.16.M
Gages and Gaging for Metric M Screw Threads

ASTM? Standards

ASTM D 792108
Standard Tegt Methods for Density and Specific Gravity (Relative Density) of Plastics by Displacement

ASTM G 152100a
Standard Prqctice for Operating Open:Flame Carbon Arc Light Apparatus for Exposure off Nonmetallic
Materials

ASTM G 153{00a
Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure ofl Nonmetallic
Materials

ASTM G 155{00ae1
Standard Pralctice for Operating Xenon Arc Light Apparatus for Exposure of Non-Metallic Materials

ISO® Standards

ISO 868:2003
Plastics and Ebonite — Determination of Indentation Hardness by Means of a Durometer (Shore Hardness)

ISO 4287:1997 (R2005)
Geometrical Product Specifications (GPS) — Surface texture: Profile method — Terms, Definitions and
Surface Texture Parameters

ISO 4892-1:1999
Plastics — Methods of Exposure to Laboratory Light Sources — Part 1: General Guidance

ISO 4892-2:1994
Plastics — Methods of Exposure to Laboratory Light Source — Part 2: Xenon-Arc Sources
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ISO 9227

Corrosion Test in Artificial Atmospheres — Salt Spray Tests

NFPA* Standard

NFPA 70-2011
National Electrical Code

" American Society of Mechanical Engineers

2 American Society for Testing and Materials

3 International Organization for Standardization

4 National Fire

3 Definitio

3.1 The de
which have {

3.2 ANGLE
direction of t
couplingis n

3.3 BUSHI
enter or leav

3.4 BUSHI
abrasion and

3.5 BUSHI
in cut or pun

3.6 CONCH
and sand).

3.7 COND
to the interio|
more condui

ns

Frotection Association

finitions in Clauses 3.2 — 3.29 apply in this standard. Terms used\throughout
een defined in Clause 3 are in SMALL ROMAN CAPITAL type font.

FITTING: A FITTING with or without a removable coveri{or cap), intended t
ne raceway. A FITTING for the connection of two cables¢r conduits into one knog
bt considered to be an ANGLE FITTING.

NG: A FITTING provided to protect wires from abrasion and intended for use whe
b the raceway system.

intended for use where conductors\enter or leave the raceway system.

NG, METAL STUD: A FITTING.provided to protect the outer jacket of a cable fronj
ched holes in metal studs inte’which cables are fished or supported.

RETE-TIGHT FITTING: ‘A FITTING that excludes concrete aggregate (Portland
JIT BODY: {n:\Mexico and the United States, a CONDUIT BODY is a means for pro

r of a conduit or tubing system through one or more removable covers at a jung
or tubing’sections or at the terminal point of a conduit or tubing.

this standard

b change the
kout or into a

e conductors

NG, INSULATING: A FITTING consisting'of a polymeric insulator provided to protect wires from

sharp edges

-type cement

viding access
tion of two or

In Canada, t

hissterm does not apply.

3.8 CONNECTOR: A FITTING intended to terminate a cable, cord, or raceway to a box or similar device.

3.9 COUPLING: A FITTING intended to connect two lengths of raceway or perform a similar function.

3.10 COUPLING, REDUCING: A FITTING intended to join lengths of two different sizes of raceway.

3.11

similar to those of rubber.

3.12 ELBOW: A FITTING used to change the direction of a raceway system.

ELASTOMER: Rubber or any polymer other than a thermoplastic elastomer that has properties

3.13 FITTING: A means for securing conduit, cable, or tubing to an enclosure, box, or raceway system.
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3.14 FITTING, EXPANSION: A FITTING intended to compensate only for linear thermal expansion of a
span of rigid metal conduit, intermediate metal conduit, or electrical metallic tubing.

3.15 FITTING, EXPANSION-DEFLECTION: An expansion FITTING that compensates for linear
expansion and compensates for lateral or angular deflection in a span of rigid metal conduit, intermediate

metallic conduit, or electrical metallic tubing.

3.16 FITTING, DEFLECTION: A FITTING intended to compensate only for lateral or angular deflection in a
span of rigid metal conduit, intermediate metallic conduit, or electrical metallic tubing.

3.17 FITTING, FLEXIBLE CORD: A CONNECTOR used to reduce strain at points of termination for flexible

cord.

3.18 FITTIN
machine oils

3.18A FITT
cable end sto

3.19 FITTIN
circulation of

3.20 GRIP,

3.21 GRIP,
conduit.

3.22 GRIPR,

3.22A HEA
flexible metal

3.23 HUB:
enclosure.

3.24 LOCK
metal conduif

3.25 LOCK

G, LIQUID-TIGHT: A FITTING intended for use in wet industrial environfments
and coolants.

NG, PUSH-TO-CONNECT: A mechanical fitting provided with d-positive cond
p that relies solely upon metal teeth for attachment.

G, SEALING: A FITTING used with conduit or tubing that includes provision for p
pir inside of the conduit or tubing.

PULLING: A means of pulling conductors or cableiinto a raceway.

STRAIN-RELIEF: A means of reducing.sirain at points of termination for cab

Y DUTY FITTING FOR LIQUID-TIGHT FLEXIBLE METAL CONDUIT: A fitting f
conduit showing a highér level of pull force.

A FITTING, or part-of-a fitting intended for use with threaded conduit for conn

NUT, CONDBUIT: An internally threaded FITTING for use on rigid metal conduit or
, intended to inhibit turning and to provide a secure joint.

NUT, FITTING: A component of a CONNECTOR intended to inhibit turning and

that contain

uit, tubing or

reventing the

le or flexible

SUPPORT: A means of holding the Weight and restraining the arc-of-bend of a cable.

or liquid-tight

ection to an

intermediate

to provide a

secure joint.

3.26 NIPPLE: An externally threaded FITTING intended primarily to serve as a short raceway between

close-spaced

enclosures.

3.26A SEALING RING: A fitting used in conjunction with a liquid-tight fitting or a fitting or conduit locknuts

to provide as

eal at a knockout in a box or enclosure.

3.27 SERVICE-ENTRANCE HEAD: An enclosed FITTING intended for use at service entrances where a

service drop i

s connected to a service-entrance cable or raceway system.

3.28 THREADLESS FITTING: A FITTING intended for use with nonthreaded rigid metal conduit,
intermediate metal conduit, or electrical metallic tubing.
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3.29 TRANSITION COUPLING: A FITTING intended to attach one or more metal sheathed cables or
flexible metal conduit to one non-flexible metallic raceway.

4 General requirements

4.1 Except as indicated in Clause 4.2, a component of a product covered by this standard shall comply
with the requirements for that component. See Annex A for a list of standards covering components
generally used in the products covered by this standard. A component shall comply with the ANCE, CSA,
or UL standards as appropriate for the country where the product is to be used.

4.2 A componentis not required to comply with a specific requirement that:

a) inyolves a feature or characteristic not required in the application of the com;Lonent in the
proddct covered by this standard, or

b) is superseded by a requirement in this standard.

4.3 A component shall be used in accordance with its rating established forthe intended|conditions of
use.

4.4 The vdlues given in S| (metric) units shall be normative./Any other values given| shall be for
information gurposes only.

4.5 In addifion to complying with requirements specific todtsyintended use with conduit, cable, and tubing,
a male thregded fitting shall also comply with performanee, environmental and marking requirements for
its connectioh to any of the following additional uses as‘identified by the manufacturer:

a) anjenclosure with threaded knockouts;
b) anlenclosure with removable knockouts, or

c) fittihgs with internal female threads (e.g. HUBS, conduit bodies, couplings).
5 Construgtion
5.1 Metallic materials
5.1.1 Gengqral

5.1.1.1 OtHer than as provided in Clause 5.1.2.2, a FITTING shall have a wall thickness not |ess than that
specified in Tablet6whenmmeasured ot tesstham 322 (/8- fromrtheedge of the FITTING. Where a
taper is provided to facilitate withdrawal of the part from the die, the thickness shall not be less than that
required at the base of threads when measured 0.8 mm (1/32 in) from the edge of the FITTING.

5.1.1.2 FITTINGS intended for use with single conductor cable shall be constructed of nonferrous
material. When the FITTING is intended to be secured by a LOCKNUT, the LOCKNUT shall be provided and
shall be of nonferrous material.

5.1.2 Zinc die-casting material

5.1.2.1 The part of a zinc die-cast FITTING that is secured to flexible conduit by insertion inside the
conduit shall have a minimum thickness of 0.64 mm (0.025 in).
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5.1.2.2 The minimum thicknesses specified in Clauses 5.1.1.1 and 5.1.2.1 and Table 16 do not apply to
grounding ferrules of zinc die-cast FITTINGS, such as those used for liquid-tight flexible metal conduit and
gland rings of compression-type FITTINGS.

5.1.3 Coatings on metallic surfaces

5.1.3.1

A ferrous metal FITTING shall be protected against corrosion with a zinc coating not thinner than

as specified in Table 17 or with an alternate corrosion-resistant coating. The alternate coating shall comply

with the tests

specified in Clause 8.6.

be required
compliance s

In Canada, t
5.2 Nonme
5.21 Flam

5.2.1.1 Non
described in

52.1.2 The
BUSHING, or &

Note: M
with thi

5.2.1.3 Ang
another, or b
be tested.

5214 The

exico and the United States, a fitting of ferrous metal construction inténded
ible metal conduit or liquid-tight flexible nonmetallic conduit and intended’for d
subjected to a neutral salt spray (NSS) in accordance with ISO 9227\for 600 h.
no visible red rust when examined with normal or corrected normalision. The
r a fitting constructed of stainless steel having a minimum .of 16% chromiuny. In Mexico,
all be determined in accordance with NMX-D-122-ANCE.

is requirement does not apply.
allic materials
ability

metallic material of a FITTING shall. cemply with the nonmetallic materials flan
Clause 8.2.

flammability test shall not-be required for a material used in a FITTING, a
throat liner that is installed\in"a metal BUSHING and rated V-0, V-1, V-2, or 5-VA.

aterials rated V-2 or higher in accordance with CAN/CSA-C22.2 No. 0.17, UL 94, or NMX-J-565/
requirement.

idge between a possible ignition source and a combustible material, shall not b

for use with
rect burial in
\fter the test,
test shall not

mability test

N INSULATING

B-ANCE comply

nmetallic component that is located so that it is unable to propagate flame from one area to

e required to

hat has been

flammability test shall not be required to be performed on a polymeric material t

investigated at the minimum thickness determined in accordance with Clause 5.2.1.5 and found to resist
ignition when subjected to at least 60 arcs in accordance with the high-current arc ignition test, as
described in NMX-J-565/7-ANCE, CAN/CSA-C22.2 No. 0.17, or UL 746A.

5.2.1.5 The minimum thickness of a polymeric material shall be determined by measuring the thickness

of the material at any point other than at the base of a groove used to assemble a polymeric throat to a
BUSHING. The thickness at threads shall be measured from the crest of the thread through the material to

the smooth wall surface.

5.2.2 INSULATING BUSHINGS

5.2.21 In Canada and the United States, an INSULATING BUSHING shall be assigned one of the
temperature ratings specified in Table 18. The relative thermal index of the polymeric material shall be
equivalent to or greater than the temperature rating of the BUSHING.
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In Mexico, this requirement does not apply.
5.2.3 FITTINGS for flexible cord

5.2.3.1 In Canada and the United States, the polymeric material of a FLEXIBLE CORD FITTING for flexible
cord shall have a relative thermal index of at least 60°C (140°F) as determined in accordance with UL
746B or CAN/CSA C22.2 No. 0.17. A FITTING intended for use with flexible cord having a temperature
rating higher than 60°C (140°F) shall be molded of a material with a relative thermal index for electrical
properties and mechanical properties with impact (RTI-Impact) or without impact (RTI-Strength) not less
than the temperature rating of the cord, and shall be marked as indicated in Clause 7.9.1.

In Mexico, this+egqdirerment-deesnot-apphy

5.2.3.2 A pprt of a FITTING for flexible cord made of natural or synthetic ELASTOMER maiterialg, other than a
thermoplasti¢ ELASTOMER, shall comply with the hardness test specified in Clause 8.3.

5.2.4 Gaskets

5.2.4.1 A gasket constructed of elastomeric materials shall comply with the accelerated aging test
described in[Clause 8.17.7.

5.2.5 GaskKkets — expanded closed-cell material

5.2.5.1 A gasket constructed of expanded closed-cell material, other than an expandgd closed-cell
(foam) material, that is intended for installation between\a FITTING and its cover, or between jp FITTING and
an enclosurg, shall comply with the tests in Clause 8.32.1. A gasket constructed from a maferial that has

previously bg¢en investigated in accordance with .Glause 8.32.1 shall not be required to be tested.

5.2.5.2 A gpsket constructed of expanded*(feam) closed-cell material shall comply with the|compression
set test descyibed in Clause 8.32.2.

5.2.6 Grip

5.2.6.1 In Canada and the-United States, the polymeric material of a grip shall have a relative thermal
index of at lepst 50°C (122°F) or higher, based on the manufacturer's specification.

In Mexico, thiis requitement does not apply.

5.2.6.2 In Qanada and the United States, material having a relative thermal index described in UL 746B
or CAN/CSACZZ.Z No. U.T7 shall not be required to be invesiigated 1o determine the relative thermal
index.

In Mexico, this requirement does not apply.
5.3 Mechanical protection

5.3.1 A FITTING shall be constructed to allow assembly to a cable or raceway as intended without
damaging the cable or raceway. A part of a FITTING that makes contact with an insulated conductor shall be
smooth and rounded.

5.3.2 When a FITTING is intended for more than one trade size of raceway, the internal cross-section area
shall comply with the requirements of Clause 5.10.2.1 for the larger size of raceway.
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5.4 Throats and end stops for FITTINGS

5.4.1 General

5.4.1.1

Other than a COUPLING or LOCKNUT, a conduit FITTING shall be provided with a positive end stop

for the conduit and a smooth, rounded throat to protect against abrasion of insulation on conductors
entering the FITTING from the conduit. The throat shall be continuous around the circumference of the

FITTING.

5.4.1.2 A FITTING for the connection of conduit shall have a smooth rounded opening. Unless otherwise

indicated, the

throat diameter of the inlet hole shall be as specified for a BUSHING in Table 1.

54.1.3 The
intermediate
diameter as
specified in T

Note: In

5414 AF
clamped in pl

5.4.2 End stops for FITTINGS for armored cable

5421 AF
does not pas
and shall be
by the body o

5.4.3 End stops for FITTINGS for flexible metal conduit

54.3.1 Aflg
end stop sha
conduit.

5.4.3.2 A flgxible metalkeonduit FITTING for 1/2 (16) trade size and larger conduit, other th

FITTING, shall
trade size, ot
the conduit W
7.18.1.

throat of a FITTING that is internally threaded for attachment to rigid metg

specified in Table 1 for a BUSHING. The gauges illustrated in Figure 1 ‘and the
bble 2 shall be used to determine whether the FITTING complies.

Canada, intermediate metal conduit (IMC) is not recognized.

pce and shall inhibit the passage of a 4.8-mm (3/16-in)diameter probe.

[TING for armored cable shall be provided with a smooth, rounded end stop so tf
5 through or protrude beyond the end stop.» An armored cable BUSHING shall be
Visible after installation without disturbing the wiring. The smooth end stop shal
f the FITTING or by a separate part applied to the cut end of the cable.

xible metal conduit FITTING shall be provided with a smooth, rounded end stop.
| be provided by thetbody of the FITTING or by a separate part applied to the ¢

completely-encircle the end of the conduit. A FITTING for use with conduit less
ner than.an ANGLE FITTING, having an end stop which does not completely encirg
hen installed in the FITTING, shall be provided with the carton marking specifi

| conduit or

metal conduit, other than a COUPLING or a LOCKNUT (see Clause 5.4.1.1), shall have a throat

dimensions

[TING shall substantially close the opening with which it is ised when the cable ¢r raceway is

at the armor
held in place
be provided

The smooth
Ut end of the

an an ANGLE
han 1/2 (16)

le the end of
bd in Clause

5.4.3.3 The maximum and minimum inside diameter of the end stop of a flexible metal conduit FITTING
shall be as specified in Table 3.

5.4.4 End stops for FITTINGS for metal-clad cable

5.4.4.1

A FITTING for metal-clad cable, Type ACG90 or ACGWU90, shall be provided with a smooth,

rounded end stop so that the metal sheath of the cable does not pass through, or protrude beyond, the
end stop. A TRANSITION COUPLING having an end stop which does not completely encircle the end of the
cable when installed in the FITTING shall be provided with the carton marking specified in Clause 7.18.2.

Note: In Canada, metal-clad (MC) FITTINGS are not recognized.


https://ulnorm.com/api/?name=UL 514B 2024.pdf

MARCH 28, 2024 NMX-J-017-ANCE ¢ CSA C22.2 No. 18.3-12 + UL 514B 19

5.4.5 End stops for FITTINGS for flexible metallic tubing

5.4.5.1 In Mexico and the United States, a FITTING for flexible metallic tubing shall be provided with a
smooth, rounded end stop with maximum and minimum inside diameters as specified in Table 4, and
which completely encircles the end of the tubing when installed.

These dimensional requirements do not apply to the shoulder of a FITTING that is secured by insertion
inside the tubing. The maximum external diameter of a flexible metallic tubing FITTING that fits inside a
raceway (screw-in type) shall not exceed the diameter specified in Table 5.

In Canada, this requirement does not apply.

5.4.6 End ltops for FITTINGS for liquid-tight flexible conduit

54.6.1 AF
that complet
stop shall be
by a separat

TTING for liquid-tight flexible metal conduit shall be provided with a smaoth, roun
bly encircles the end of the conduit. The maximum and minimum jnside diame
as specified in Table 6. The smooth end stop shall be provided by the body of
b part applied over the cut end of the conduit.

ded end stop
er of the end
the FITTING or

546.2 AF
stop shall no

»

TTING for liquid-tight flexible nonmetallic conduit shall, camply with Clause 5.416.1. The end

l be required to completely encircle the conduit.

5.4.7 End stops for TRANSITION COUPLINGS

5471 AT cable and/or

conduit for w

RANSITION COUPLING shall be provided with-end stops as applicable for the
hich the coupling is intended.

5.5 Throats and end stops for THREADLESS FITTINGS

5.5.1 CONNECTORS
5.5.1.1 Other than as specified in Clause 5.5.1.2, a threadless CONNECTOR for use with rigid metal
conduit, intefmediate metal conduit, or electrical metallic tubing shall have a smooth, rounded end stop

with a throat{diameter as spgecified for a BUSHING in Table 1.

Note: Ih Canada, intermediate metal conduit (IMC) is not recognized.

5.5.1.2 Ath

5 (129), and

readless CONNECTOR for electrical metallic tubing in the 2-1/2 (63), 3 (78), 3-1/2
6 (155) trade sizes shall have a smooth, rounded end stop with an interna

91), 4 (103),
diameter as

specified in

Fle e 72 O =2 1 4
dlIC 7. OCC 7.0.1.

5.5.1.3 The throat diameter of a threadless CONNECTOR for electrical metallic tubing shall not be less than
as specified in Table 1, as determined either by application of the limit gauges illustrated in Figure 1 or by
measurement as described in Clauses 5.5.1.4 and 5.5.1.5. The dimensions of the gauges are given in
Table 2.

5.5.1.4 The measurements from which the throat diameter of a threadless CONNECTOR shall be
determined, for comparison with the minimum specified in Table 1, shall be made by means of a
machinist's inside micrometer caliper that is equipped with a ratchet. The calibration of the scale shall
facilitate estimation of each measurement to 0.003 mm (0.0001 in).

5.5.1.5 The throat diameter at any point in a THREADLESS FITTING shall be equal to or greater than the
applicable value specified in Table 1. Four measurements of the throat diameter of each CONNECTOR shall
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be made to determine the smallest diameter. Each measurement shall be estimated to the nearest 0.003
mm (0.0001 in) and recorded. The smallest of all of the recorded diameters shall be rounded to the
nearest 0.03 mm (0.001 in). When rounding, an even number in the third decimal place shall not change
when the number in the fourth decimal place is five and there is no number or zero in the fifth place.

5.5.2 COUPLINGS

5.5.2.1 Other than as specified in Clause 5.5.2.2, a threadless COUPLING for use with rigid metal conduit,
intermediate metal conduit, or electrical metallic tubing shall be provided with a centering stop having an
effective diameter not less than the minimum throat diameter specified in Table 1 and not greater than the
smallest outside diameter of the smallest raceway intended to be accommodated.

Note: Il Canada, intermediate metal conduit (IMC) is not recognized.

5.5.2.2 Thrgadless COUPLINGS for electrical metallic tubing in the 2-1/2 (63), 3 (78), 34%/2 (91), 4 (103), 5
(129), and 6 (155) trade sizes shall be provided with a centering stop having an effective diameter not less
than the minilmum throat diameter specified in Table 7. See 7.3.1.

5.5.3 Throdts for BUSHINGS and INSULATING BUSHINGS

5.5.3.1 A BUSHING or INSULATING BUSHING for rigid metal conduit oriintermediate metal cond{it shall have
a smooth, roynded surface at the throat. The throat diameter shall'be as specified in Table 1.

Note: Ir] Canada, intermediate metal conduit (IMC) is not recognized.

5.5.3.2 A BUSHING or INSULATING BUSHING shall be*provided with ribs or the equivalen{ to facilitate
tightening.

5.5.4 End stops for SERVICE-ENTRANCE HEADS

5.5.4.1 A SERVICE-ENTRANCE HEAD Aot rigid metal conduit, intermediate metal conduit, |or electrical
metallic tubing shall have an integral end stop for the conduit or tubing. The end stop shall haye a smooth,
rounded opeining. Other than as_specified in Clause 5.5.4.2, the internal diameter of the end stop shall be
as specified fpr a BUSHING in Table 1.

Note: I Canada, intermediate metal conduit (IMC) is not recognized.

5.5.4.2 A SERVICE:ENTRANCE HEAD for use with conduit of a size larger than that correspondjng in size to
the other pari{s of.the head shall have an end stop with an internal diameter no greater than the maximum
size throat diameter specified for a BUSHING in Table 1.

5.6 Screws
5.6.1 General

5.6.1.1 AFITTING employing a plate or a yoke shall be secured by a screw or screws not smaller than No.
8 and not having more than 32 threads per 25.4 mm (1 in).

5.6.2 Screws for FITTINGS for armored cable and flexible metal conduit

5.6.2.1 When a direct-bearing setscrew is used, it shall not be smaller than No. 10 and shall be of the
tangential type. The use of a direct-bearing setscrew of the radial type with the axis of both the screw and
the cable or conduit in the same plane shall comply where the angle between the axis of the screw and the
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axis of the cable or conduit is not more than 60 degrees and is oriented in the direction that forces the
cable or conduit into the FITTING.

5.6.2.2 Deleted

5.7 coNDuIT BODIES (Mexico and US only)

5.71

5.7.1.1

General

In Mexico and the United States, the requirements in Clauses 5.7.1.2 — 5.7.1.9 and 5.7.2, Table

39 — Table 41, and Figure 12 and the applicable requirements in Clause 7.10 apply to CONDUIT BODIES for

use with rigic metatconduit (RMC), efectricatmetattic T.u'uillg (EMT), ancHntermediate metatcpnduit (|MC).
In Canada, the requirements of Clauses 5.7.1.2 — 5.7.1.9 and 5.7.2, Table 39 — Tahle.41, Rigure 12 and
the applicable requirements in Clause 7.10 do not apply.
5.7.1.1A In[Mexico and the United States, the requirements in Clauses 574,1.2 — 5.7.1.9 and Clause
5.7.3, Table § — Table 11, Table 39 — Table 41, and Figure 12 apply to conduit bodies for use With rigid PVC
conduit.
In Canada, the requirements in Clauses 5.7.1.2 — 5.7.1.9 and Clause 5.7.3, Table 8 — Table 11, Table 39 —
Table 41, angl Figure 12 do not apply.
5.7.1.2 A QONDUIT BODY shall have an internal cross-sectional area not less than that specified in Table
39, based or] the largest size raceway that is intended to-be connected to it.
5.7.1.3 A CONDUIT BODY having provision for theztonnection of conduit or tubing larger thap the 1/2 (16)
trade size:

a) shIII have a removable blank cover, and

b) shall comply with Clauses 5.7.1.4 and 5.7.1.5.
This requirefnent does not apply to a CONDUIT BODY marked for use only with 6 AWG (18.30 mm?) or
smaller conductors.
This requirement doesinot apply to a CONDUIT BODY having an internal length (measured|as shown in
Figure 12) thiat is equal to or greater than the dimensions specified in Table 40. See Clause 7{10.4.
5.7.1.4 A donpuit Bony that does not change the direction of wiring passing through itl shall have a

length not less than eight times the trade size of the connected largest tubing or conduit. The length shall
be measured inside the CONDUIT BODY from the end stop of the conduit HUB, away from the center of the
body, to an equivalent point on the conduit HUB on the opposite wall, or for a CONDUIT BODY having a single
raceway entry, to the opposite wall. See Figure 12.

Note: Measurements expressed as multiples of trade sizes are to be determined by converting the trade size of the raceway
(not the metric designator) to a value expressed in millimeters. Example: 1/2 trade size X 8 =4 =4 inches = 101.6 mm.

A shorter CONDUIT BODY complies when it is investigated for installation of a combination of conductors that
are less than the specified maximum fill for the largest conduit size that the CONDUIT BODY will
accommodate. See Clause 7.10.4.

5.7.1.5 A CONDUIT BODY constructed to enable a change in the direction of the axis of a tubing or conduit
system (see Figure 12) shall have a distance inside the body between each tubing or conduit entry and the
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entry hub on the opposite wall of the body intended to enclose a common conductor not less than that
specified in a) or between each tubing or conduit entry and the opposite wall not less than the sum of a)
and b) (see note to Clause 5.7.1.4):

a) six times the trade size of the largest tubing or conduit for which the body is intended, and

b) the sum of the diameters of all other tubing or conduit entries in the same wall of the body.

The distance shall be measured from points located at each of the raceway entries where the axis of the
raceway passes through the plane of the end stop of the conduit HUB to the inside surface of the cover.

See Figure 12.

5716 Ac(

NDUIT BODY having smaller dimensions than as specified in Clause 5.7.1.5 shall:

a) comply with the wire pull test in Clause 8.4 for installation of a combinafion” of

includ
condu

b) hay
indica

5717 Ac
Clause 5.7.1
Table 41.

5.7.1.8 Mat
a tight fit, sha

ng 4 AWG (21.2 mm?) or larger, that is less than the specified maximum fill fq
it size that the CONDUIT BODY is intended to accommodate. See Clausge.7.10.4, of

e a radius to the curve of its centerline not less than the radius to the center o
ed for an elbow in UL 6, C22.2 No. 45.1 or NMX-J-534-ANCE.)See Clause 7.10

DNDUIT BODY having a raceway entry in the wall oppgsite the removable cove
3(a) shall have a distance from the cover to the oppaesite wall not less than tha

ng surfaces of a cover and body shall providé a close fit. A gasket, where requir
Il be provided with the cover. The gasket'shall not be required to be cemented

secured in place on the cover.

5719 Acd
threads per
Alternatively,

5.7.1.10 De
5.7.1.11 De
5.7.1.12 De

5.7.1.13 De

25.4 mm (1 in). The screws. shall thread into metal having at least two
the screw attachment shall:comply with the torque requirements in Clause 6.2.2,

eted
eted
eted

eted

conductors,
r the largest

f the tube as
4A.

specified in
t specified in

bd to provide
or otherwise

ver shall be attached to the body by No. 6 or larger machine screws not having more than 32

full threads.

5.7.2 conbuIT BODIES for use with rigid metal conduit (RMC), electrical metallic tubing (EMT), or
intermediate metallic conduit (IMC)

5.7.21

metallic tubing (EMT), or intermediate metal conduit (IMC), shall comply with Clause 5.4.1.3.

5.7.3 Conduit bodies for use with rigid polyvinyl chloride (PVC) conduit

5.7.3.1

5.7.1.13, Clauses 5.7.3.2 - 5.7.3.11, Clause 8.21, and Table 8 — Table 11.

The throat diameter of a CONDUIT BODY intended for use with rigid metal conduit (RMC), electrical

A CONDUIT BODY intended for use with rigid PVC conduit shall comply with Clauses 5.7.1.5 —

Note: The products covered by these requirements are rated as inherently resistant to the corrosive influences of common
industrial atmospheres, including the vapors and mists of bases, hydrofluoric and chromic acids, and pickling and plating

baths.
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5.7.3.2 A cONDUIT BODY shall be of an unplasticized PVC material rated for the application.

5.7.3.3 The inner and outer surfaces of a PVC cONDUIT BODY shall not be subject to peeling, scaling, or
flaking and shall be smooth and free from blisters, cracks, and other defects. In the case of a molded
product, excess flashing shall be removed from the mold line of all interior surfaces so that there are no
sharp edges or obstructions to the passage of wiring or mating of parts in the intended use of the product.

5.7.3.4 Inserts used for compliance with Clause 5.7.1.9 shall be molded or assembled into the body of a
PVC CONDUIT BODY.

5.7.3.5 A PVC conbuiT BoDY shall be constructed to allow securing to PVC conduit by means of a

solvent type

5.7.3.6 The
tapered and

a) wit

b) tha
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enable assembly to PVC conduit in a manner that provides the strength required for both the
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described in

A socket def
is marked in

5.7.3.8 Thg
specified in |
measuremer
in Table 11.
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nor is the m
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f camantwwithaout damana a0 tha caonimnroany Ar cands at
HeerReHWwhHout-GarHagetEtHe-ooND U oD -O-60REuTt:

socket of a PVC cONDUIT BODY shall have a circular cross section. The'so
5hall be provided with an end or centering stop:

hout burrs, sharp edges, or similar conditions to damage wires being.pulled over

t restricts the depth of penetration of PVC conduit.

socket dimensions of a CONDUIT BODY shall be as spécified in Table 8 or Tabl

icket shall be

the stop, and

£ 9, and shall

determined by compliance with the bending test described in Clause 8.21.8, an
Clause 8.21.9.

th greater than the maximum specified inJable 8 or Table 9 complies when the
pccordance with Clause 7.10.7.

throat diameter of a CONDUIT BEDY for use with rigid PVC conduit shall not bg
[able 10, as determined either by application of the limit gauges illustrated in R
t as described in Clauses:5(7.3.10 and 5.7.3.11. The dimensions of the gauges

curved surfaces-ofithe limit gauges illustrated in Figure 1 shall be ground and
d within the tolgranices specified in Table 11. The handles for these gauges are
bans by which, the handles are joined to the gauges. Each gauge for an intern
have thedetters FEM or equivalent on the same face on which the size appears

e measurements from which the throat diameter of a finished cCONDUIT BODY is d
with the minimum specified in Table 10, shall be made by means of a mac

joint and the
d the pull test

CONDUIT BODY

less than as
igure 1 or by
are specified

lapped to the
not specified,
ally threaded

etermined for
hinist’s inside

micrometer caliper that 1S equipped with a raichet. The calbration of the scale shall faciitate estimation of
each measurement to 0.003 mm (0.0001 in).

5.7.3.11 The throat diameter at any point in a CONDUIT BODY for use with rigid PVC conduit shall be equal
to or greater than the applicable value specified in Table 10. Four measurements of the throat diameter of
each CONDUIT BODY shall be made to determine the smallest diameter. Each measurement shall be
estimated to the nearest 0.003 mm (0.0001 in) and recorded. The smallest of all of the recorded diameters
shall be rounded to the nearest 0.03 mm (0.001 in). When rounding, an even number in the third decimal
place shall not change when the number in the fourth decimal place is five and there is no number or zero
in the fifth place.
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5.8 Threads for FITTINGS and conduit entries
5.8.1 General
5.8.1.1 The external threads of a FITTING shall be straight or tapered and the thread form shall comply

with NMX-J-554-ANCE or ANSI/ASME B1.20.1. Internal threads of a fitting or conduit entry shall be
straight or tapered and comply with Clauses 5.8.1.2, 5.8.1.3, 5.8.1.4, and 8.37.

5.8.1.2 Internal threads of a fitting or conduit entry shall comply with NMX-J-554-ANCE, CSA C22.2 No.
0.5, or ANSI/ASME B1.20.1 and use National Standard Straight (NPS) or modified National Standard Pipe
Taper (NPT) thread. For NPT threads, the entries shall be threaded to a gauging tolerance of L1 + 1/2 to
L1+50naw

rlnnn l\IDT nlua astao
gt prag-gauge:

5.8.1.3 Delgted

5.8.1.4 Thre
provide prote
in Table 1. F
accordance W
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carry a fault
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Note: N

aded openings of a fitting for the connection of conduit shall be smooth ang
ction to the conductors. The throat diameter of an opening shall be within the lin
br NPT threaded entries, the minimum depth to an integral bushing or end sto
ith Table 42.

[TING that has external threads other than as specified.n Clause 5.8.1.1 and is in
a sheet metal box shall be provided with a LOCKNUT:

external thread projection of a FITTING, when measured from the shoulder stop
ng the axis of the FITTING, shall not be’less than that specified in Table 12.

al continuity of FITTINGS, enclosures, cables, and raceways

C FITTINGS intended for(€aonnection of metallic raceway or metal-sheathed cab

5t described in Clause 8.9.

current, the FITTING shall comply with the current test described in Clause 8.1
be a nonrgrounding type shall not be required to be subjected to this test.

equipm

| rounded to
hits specified
p shall be in

tended to be

to the end of

e to a metal

bll provide a continuous electrical bonding (to ground) connection, and shall comply with the

ded upon to
0. A FITTING

designated as

on- ground|ng type flttlngs are those intended only for use W|th raceways or cables that are no|

Canadian Electrical Code (CE Code) Part|.

ection 10 of the

5.9.3 All metal parts of a FITTING that are capable of becoming energized shall be bonded together to
ground unless located so that they are unable to be contacted.

5.10 Offset

5.10.1

5.10.1.1

and ANGLE FITTINGS

Offset FITTINGS

An offset FITTING intended to change the position of the axis of a raceway system shall have a

removable cap or cover to facilitate the installation of wires when the offset is greater than 25.4 mm (1 in)
or when the axis of the offsetting section is at any angle greater than 35 degrees from the axis of the
raceway.
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