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PREFACE

This is the harmonized CSA Group and ULSE standard for Nonmetallic Surface Raceways and Fittings. It
is the second edition of CSA C22.2 No. 62.1, and the fourth edition of UL 5A. This edition of CSA C22.2
No. 62.1 supersedes the previous edition(s) published in 2003. This edition of UL 5A supersedes the
previous edition(s) published on July 18, 2003.

This harmonized standard was prepared by CSA Group and ULSE Inc. (ULSE). The efforts and support of
the Technical Harmonization Subcommittee 23A SNR Working Group on the Harmonization of

Electrotechnical Standards of the Nations of the Americas (CANENA), are gratefully acknowledged.

This standard

is_considered suitable for use for conformity assessment within_the state

d scope of the

standard.

This standard
jurisdiction of
Committee on
Committee.

This standard
National Stand

Application of Standard

Where referer
considered a1

Note: Although th
responsibility of th

Level of Harmonization

This standard

This standard
a standard th

differences ar¢ allowed/for codes and governmental regulations as well as those recogniz

accordance W

was reviewed by the CSA Subcommittee ICCMO05 — Surface Raceway, Syst
the CSA Technical Committee on Wiring Products and the €SA Strg
Requirements for Electrical Safety, and has been formally approved by the

has been approved by the American National Standards Institute (ANSI) 3
ard.

ce is made to a specific number of samples to be tested, the specified n
ninimum quantity.

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

uses the IEC formatbut is not based on, nor is it considered equivalent to, an

s published.as an equivalent standard for CSA Group and ULSE. An equiva
at is substantially the same in technical content, except as follows: Teg

ith NAFTA Article 905, for example, because of fundamental climatic,

bms, under the
tegic Steering
CSA Technical

s an American

Limber is to be

hat it remains the

IEC standard.

ent standard is
hnical national
ed as being in

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

The THSC determined the safe use of electrical surface raceway and fittings is dependent on the design
and performance of the raceway and cable systems with which they are intended to be installed.
Significant investigation is required to assess safety and system compatibility issues that may lead to
harmonization of traditional North American electrical raceway and fittings with those presently addressed
in the known IEC standards. The THSC agreed such future investigation might be facilitated by completion
of harmonization of the North American standards for electrical surface raceway and fittings.
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Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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Nonmetal

1 Scope

1.1

lic Surface Raceways and Fittings

These requirements cover nonmetallic raceways and fittings. These products are for use as surface

wiring systems in accordance with the Rules of the Canadian Electrical Code, Part 1, and NFPA 70,
National Electrical Code.

1.2 Raceways that are all nonmetallic and of any thickness are intended to enclose circuits operating at
potentials not exceeding 600 V between conductors.

1.3 Nonmetd
accordance w

1.4 Thesere

2 Definition$

2.1 Forthep

ACCESSORY|

llic raceways with metal covers are intended to enclose circuits operating
th Table 1 or Table 1A.

quirements do not cover surface metal raceways, cable trays, or Wireways.

urpose of this Standard, the following definitions apply:

— a part that may be added to a raceway system.for a special purpose (for ex

hangers, retai

FITTING, RACEWAY — a part used to connect, change direction, or terminate a surfac
example, a transition coupler, an end cap, a corner,‘a tee, an adapter, or a box) or a systen

device that co

FIXTURE BO

GROUNDING
(NEC) as an H
Code (CE Cod

NONMETALLI

SURFACE N

ers).

pletes the system.

BONDING CONBUETOR - a conductor that is defined in the National B

e), Part I, as ‘a Bonding Conductor.

C — a polymeric part.

at potentials in

ample, guards,

e raceway (for
specific wiring

— a box used for the suppeort of a lighting fixture, lampholder, or other equipment intended
for similar installation.

Flectrical Code

quipment Grounding Conductor, and a conductor that is defined in the Canadian Electrical

DNMETALLIC RACEWAY — a raceway for surface or suspension mg

unting with a

nonmetallic base and a nonmetallic or metal cover.

SURFACE RACEWAY SYSTEM - a system consisting of a surface raceway and associated fittings, which

may include w

iring devices and accessories.

WIRING DEVICE - a part of an electrical system intended to carry, provide a means of connection to, or
provide control of electrical energy within a raceway system (for example, switches or receptacles).

3 General
3.1 General

3.11

requirements

No. 0, General Requirements — Canadian Electrical Code, Part Il.

For products intended for use in Canada, general requirements are given in CSA Standard C22.2
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3.2 Components

3.21

component. A component need not comply with a specific requirement that:

A component of a product covered by this Standard shall comply with the requirements for that

a) involves a feature or characteristic not needed in the application of that component in the

product

covered by this Standard, or

b) is superseded by a requirement in this Standard.

3.2.2 A component shall be used in accordance with its rating established for the intended conditions of

use.

3.2.3 Specifig
capabilities. S
temperatures n

components are incomplete in construction features or restricted, \in
ich components are intended for use only under limited conditions,"sy
ot exceeding specified limits, and shall be used only under those specific con

3.3 Units of measurement

3.3.1 The va

ues given in Sl (metric) units shall be normative. Anyl.other values give

information purposes only.

3.4 Referenc

3.4.1 Where

e publications

reference is made to other publications, sdch reference shall be considered

latest edition and all amendments published to that\ edition up to the time when this

approved.

CSA Group Standards

C22.1-12
Canadian Elec

C22.2 No. 0.15
Adhesive Labe

C22.2 No. 0.17
Evaluation of R

rical Code, Part |

01
s

00
roperties of Polymeric Materials

performance
ch as certain
ditions.

h shall be for

to refer to the
Standard was

C22.2 No. 42-

0

General Use Receptacles, Attachment Plugs, and Similar Wiring Devices

C22.2 No. 62-93 (R2013)
Surface Raceway Systems

C22.2 No. 111-

10

General Use Snap Switches

C22.2 No. 211.

0

General Requirements and Methods of Testing for Nonmetallic Conduit
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UL Standards

UL5
Surface Metal

UL 20

Raceways and Fittings

General-Use Snap Switches

UL 94

Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 498

Attachment Pl

UL 746A
Polymeric Maf

UL 746C
Polymeric Maf

UL 969
Marking and L

ANSI/NFPA' §

NFPA 70-2014
National Elect

ASTM? Standards

D 648-07
Standard Tes
Position

D 5025-12
Standard Spe

D 5207-09

igs and Receptacles

erials — Short Term Property Evaluations

erials — Use in Electrical Equipment Evaluations

pbeling Systems

tandards

ical Code®

Method for Deflection Temperature of Plastics Under Flexural Load in

bificationfor Laboratory Burner Used for Small-Scale Burning Tests on Plastig

Standard Pra

tice for Confirmation of 20-mm ‘/Rn |/|/) and - 125.mm 500 W Test Elames 1

Burning Tests

on Plastic Materials

NRCC: Publication

National Building Code of Canada, 2010

1 American National Standards Institute / National Fire Protection Association
2 American Society for Testing and Materials
3 National Research Council Canada

the Edgewise

Materials

r Small-Scale
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3.5 Installation
3.5.1 The method of installation, as outlined in the instructions accompanying the raceway and fittings,

shall be practical and feasible under the conditions likely to be met in practice.

3.5.2 The raceway, fittings, and any wiring devices or accessories are to be installed as intended and
examined with regard to the feasibility of installation, as well as for compliance with the construction, test,
and marking requirements in this Standard. Items that require particular care on the part of the installer
shall be specifically mentioned in the installation instructions.

3.5.3 Nonmetallic surface raceways are not suitable for use as equipment grounding/bonding
conductors.

3.6 Metal parts

3.6.1 A meta
applicable requ

cover, fitting, or other metal part of a nonmetallic surface raceway-shall comply with the

irements in UL 5 or CSA C22.2 No. 62.
4 Constructipn
4.1 General

4.1.1 The thi

determined by

41.2 Inthe U
with Table 1.

In Canada, the

4.1.3 A surfd
raceway disting

414 The su
against damag

tkness of a nonmetallic part is not specified. Fhe suitability of a nonmetalli
the applicable tests.

nited States, the minimum thickness-of 'a metal cover of a raceway or fittin

minimum thickness of a metal-cover of a raceway or fitting shall comply with ]

ce raceway shall consist’ of one or more pieces formed and constructed
uishable from electrical conduit, electrical nonmetallic tubing, and other race

face raceway shall provide a complete enclosure that protects the wires in
b. To acconiplish this, each of the following apply:

C part shall be

g shall comply

[able 1A.

to make the
vay systems.

stalled therein

a) Ther
accessi

b shallnet be any openings that exceed 1.59 mm (1/16 in) in width on suffaces that are
ble following installation of the system.

b) A knockout or breakaway tab shall completely cover the opening in which it is located, and the
clearance between the knockout or breakaway tab and the opening shall not be more than
0.76 mm (0.030 in).

¢) Mounting holes having a maximum diameter of 7.1 mm (9/32 in), or slotted openings of 25.4 mm
(1 in) maximum length and 7.1 mm (9/32 in) maximum width, may be provided on the raceway
base or fitting base surface installed flush with the mounting surface.

d) A partition in a multiple channel raceway system shall not permit accidental or unintentional
passage of circuit conductors between channels. A gap of any length but not wider than 2.0 mm
(0.080 in) shall be permitted. If the manufacturer provides mechanical wire retainers, the gap shall
be permitted to exceed 2.0 mm (0.080 in) but shall not exceed 3.2 mm (0.125 in). The
manufacturer's recommended installation interval for the wire retainers shall be provided in the
installation instructions.
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4.1.5 The interior surface of the raceway system shall have a smooth finish free from faults such as
projections, sharp edges, burrs or fins likely to damage wires when installed as intended.

4.1.6 For raceways using conductors larger than 6 AWG (13.30 mm?), the Short Circuit Test of Clause
5.16 shall be performed on conductors in the raceway to determine whether the cover is secure.

4.1.7 Raceway or fitting covers shall be constructed such that the use of a tool (such as the prying action
of a screwdriver) or two simultaneous deliberate actions are necessary for their removal for gaining access
to internal areas of the raceway after installation.

4.2 Mounting

421 Provisi
provide for se
secured to thg
result in dama
screws or bolt

4.2.2 Mounti
installation ins
means shall b

4.2.3 An adf
installation pr
Clauses 4.2.1
only, as defin
Code, Part |,

4.2.4 Provisi
not more than

securely fix th¢ cover in place in accordance with Clause 4.1.7.

425 In the
capable of bei

In Canada, thi

4.3 Partition

bn shall be made for attaching the raceway to the mounting surface. Su
curing the raceway at intervals of not more than 1.22 m (4 ft). If the base] is

mounting surface by screws or bolts extending from the inside, thecarrang
e to the conductors. This can be accomplished through the use ofireund-he
5, washers that serve to protect the head of the screw or bolt, or other approp

ng hardware such as screws or bolts shall either be packaged with the r
tructions packaged with the raceway or fittings shall contain a statement thg
b appropriate for the application.

esive strip, if provided on the raceway, may.serve only as a positioning
pbcess. The raceway shall also have provisions for mechanical fastening
and 4.2.2. An adhesive strip provided onla raceway marked for use with

ay be used as the sole means of securement.

bn shall be made for securing the cover to the base of a two-piece raceway
1.22 m (4 ft). A cover that.iSsheld in place by continuous grooves, flanges,

United States, a,eover for a raceway or fitting shall be constructed and in
ng removed or opened.

5 requirement does not apply.

S

h means shall
esigned to be

ment shall not
hd or pan-head
iate means.

hceway, or the
t the mounting

aid during the
as required in
Class 2 circuits

d in Article 725 of the National Electrical Code or Section 16 of the Canagdian Electrical

at intervals of
pr the like shall

stalled so it is

4.3.1

strength necessary to support the maximum wire fill by weight.

A partition provided in a raceway or fitting shall be secured in position. The partition shall have the

4.3.2 A partition shall comply with the same requirements as the raceway. The compliance of the
partition shall be determined with the base and cover assembled as intended in actual use.

4.4 Knockouts

4.41

A knockout shall have a diameter that accommodates the corresponding trade sizes of conduit

specified in Table 2. The diameter of the knockout shall be measured at points other than where a tab

remains after t

he knockout has been removed.

4.4.2 Other than as noted in Clause 4.4.3, a knockout intended for use with a locknut provided in a
raceway or fitting for a 16 (1/2) or larger trade size conduit shall be surrounded on both the inside and



https://ulnorm.com/api/?name=UL 5A 2024.pdf

12 CSA C22.2 No. 62.1:15 ¢« UL 5A APRIL 18, 2024

outside surfaces by a concentric flat surface to permit proper installation of the locknut. Flat surfaces
surrounding a knockout on both the inside and outside of a raceway or fitting shall extend beyond the edge
of the knockout in all directions for at least the distance given in Table 2 and shall comply with Clause
4.4.3. There shall be not be any projections or indentations in the flat surface area; however, holes shall
not be prohibited. The flat surface areas of adjacent knockouts that partially or wholly overlap meet the
intent of this requirement.

4.4.3 Compliance of the flat surface that surrounds the knockouts near a radius shall be determined
using a test gauge, as shown in Figure 1. To apply the test gauge, a knockout shall be removed and, when
required, the remaining tab shall be filed or ground flush with the inside and outside surface as well as at
the edge surrounding the opening. An appropriate trade size test gauge shall be used, offset from the
center of the knockout, in a direction opposite to the area to be tested. When testing knockouts located

adjacent to a rpditsa—steetHeelergatge 8-+ mm—(6-605-rthick-and-2-5-mm—(0-46-m)
the space between the inner surface and the flat surface of the test gauge,
est gauge shall not be canted or tilted to make the required contact, wit
prtion of the steel feeler gauge between the surface and the test gauge surfa
ius encroaches on the required flat surface and is not in comipliance.

ortions of knockouts located away from any radius between two adjacent

used to verify
Figure 2.The f
Successful ins
the corner rag
knockouts or p

wide, shall be

as shown in
h the surface.
Ce verifies that
When testing
valls, the steel

feeler gauge shall not be used.

4.4.4 For the|requirement in Clause 4.4.2, a knockout shall effectively cover the opening in which it is
located, and the clearance between the knockout and the opening’shall not be greater Ihan 0.40 mm
(0.016 in). It fis not necessary that the raceway be constructed so that conduit cap be installed
simultaneously]in adjacent knockouts.

4.5 Materialg

451 A nonmetallic part of a raceway or raceway\fitting that serves as an enclosure or prqvides direct or

indirect suppor in accordance

with UL 746C g

t for an uninsulated live part shall.comply with the values specified in Table 3
r CAN/CSA C22.2 No. 0.17,

4.5.2 A nonm
(IR) test.

etallic material used in araceway or fitting shall be subjected to the Infrared| Spectroscopy

In the United
Differential Sca
No. 0.17.

Btates, the material shall additionally be subjected to the Thermogravimetry (TGA), and
nning Calorimetry (DSC) tests. These tests are specified in UL 746A or CAN/CSA C22.2

4.5.3 A nonm
of the installed

g the integrity

etallic materlal used in a part or feature that can be removed W|thout affecti

454 A nonmetallic part shall be electrically nonconductive but shall not be considered part of the
insulation required on wiring or elsewhere in the raceway system.

4.6 Fittings
4.6.1 A fitting provided with means for the support of a fixture shall have strength and rigidity for the

purpose as determined by the tests described in Clauses 5.2.1 — 5.2.6. A nipple intended only for the
connection of a lampholder or the like shall not be a means for the support of the fixture.

4.7 Wiring devices

4.7.1 A wiring device or device assembly shall be secured to the raceway base by a positive means such
as two screws or rivets. A snap-fit or other non-positive means of securement may be used if the
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securement complies with the tests described in Clauses 5.3.1 — 5.3.4. A wiring device or device assembly

may be mount

ed by the center screw if it is identified for the purpose.

4.7.2 A receptacle shall comply with all of the applicable requirements in UL 498 or CSA C22.2 No. 42. A
flush switch shall comply with all of the applicable requirements in UL 20 or CSA C22.2 No. 111.

4.7.3

provided with more than one securement point for the receptacle.

In Canada, this requirement does not apply.

4.8 Electrical continuity

In the United States, a wiring device cover constructed to support a flush duplex receptacle shall be

4.8.1 Electriq
system while t

4.8.2 All mefal parts of a nonmetallic surface raceway system that are likely to' become

be bonded to
requirement.

4.9 Groundi

49.1 Agrou
a) be N
b) havg

c)bep

49.2 Agrou
threads and s
capable of rets

4.9.3 A sheeg

4.9.4 With rg
lieu of a grour
the raceway ig

hg/Bonding

al continuity shall be provided between all metal parts of a surface nohm
he parts are installed in the intended manner. See Electrical resistance} Claus

ground. Mounting hardware that is not exposed after installation need not ¢

nding/bonding screw provided in a metal raceway cover or fitting cover shall:
0. 10 or larger,
a green-colored head that is slotted.@r hexagonal, or both, and

ated steel, stainless steel, copper; or copper alloy.

nding/bonding screw shall engage the metal cover specified in Clause 4.9.1
nall be used in conjunction with upturned lugs, a cupped washer, or an equ
ining a 10 AWG (5:3.tm?) conductor under the head of the screw.

t metal screw.shall not be used for the connection of a grounding/bonding cor

spect to the requirement in Clause 4.9.1 and 4.9.2, a grounding/bonding W
dingf/honding screw shall be sized in accordance with the maximum size of
intended to be used and shall be solid copper not smaller than 14 AWG (2.1

btallic raceway
eb.7.

bnergized shall
pmply with this

At least two full
ivalent method

ductor.

ire provided in
wire for which
mm?).

In the United States, a solid aluminum grounding/bonding wire not smaller than 12 AWG (3.3 mm?), and
127 — 152 mm (5 — 6 in) long may be optionally used.

4.9.5 One end of a grounding/bonding wire shall be secured to the metal raceway cover or fitting by a
screw complying with Clause 4.9.1 or by a permanent means, such as welding, or by means of a copper,
copper alloy, or stainless-steel rivet if the wire is copper. If insulated, the color of the surface of the
insulation shall be green, with or without one or more yellow stripes.

In the United States, securement of the grounding/bonding wire may be optionally achieved by means of
an aluminum or stainless-steel rivet if the wire is aluminum.
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5 Tests

5.1 General

5.1.1 Unless otherwise specified, all tests shall be conducted at a room temperature of 23 +2°C (73
+4°F).

5.2 Fixture box support

5.21

Screws used to secure the cross bar to the box shall not require a torque greater than 2.3 N-m (20

Ibf-in) for removal and shall not pull out more than 6.3 mm (0.25 in) when subject to each of the following:

a) a difect pull Torce equal to 4 times the manufaciurer's recommended maximym load to be

support

d by the fixture box, when tested in accordance with Clauses 5.2.3 and 512'4;

b) a dir¢ct pull force equal to the manufacturer's recommended maximumdJoad to bg supported by

the fixtd

c) a be
Clause

5.2.2 Each te
maximum load

5.2.3 The fixt
steel bracket 4
maximum load

re box, when tested in accordance with Clause 5.2.5; and

nding force equal to the manufacturer's rated loading, when tested in ag
b.2.6.

st shall be performed on a separate fixture assembly. The manufacturer's
to be supported by the fixture box shall not exceéd 223 N (50 Ibf).

Lire box shall be mounted as intended for service, and a direct pull shall be ag
ttached to the fixture-support studs on, the fixture box. A weight that equ
recommended by the manufacturer shall be suspended from the bracket at

between the fixture-support studs for a period of 5.min.

5.2.4 The no|
secured to the
be conditioned
(221.0 +1.8°F
maximum load
bracket.

cordance with

recommended

plied to a rigid
Is 4 times the
point midway

hmetallic fixture box shall bé-mounted as intended, and a rigid steel bracket shall be

fixture-support studs on,thefitting. The assembly of the fixture box and bra
for 7 h in a full-draft, circulating-air oven maintained at a temperature of]
. With the assembly.maintained at this temperature, a weight that equa
recommended hy“the manufacturer shall be suspended for 5 min from the

cket shall then
105.0 £1.0°C
s 4 times the
center of the

525 The no
installed on th

hmetallic.fixture box shall be mounted as intended, and a rigid steel br.

cket shall be

fitting.as indicated in Clause 5.2.3. The assembly of the nonmetallic fixtune box and the

bracket shall b} supported in the oven described in Clause 5.2.4, and a weight that equals| the maximum
load recommepded by the manufacturer, up to 223 N (50 Ibf), shall be suspended from thé center of the
bracket. The complete assembly shall then be maintained for 24 h at a temperature of 105.0 £1.0°C (221.0
+1.8°F).

5.2.6 The nonmetallic fixture box shall be mounted as intended, and a 500 mm (20 in) rigid stem shall be
secured to the fixture-support studs on the fitting. The assembly shall then be mounted to the underside of
a platform that is at an angle of 30° with the horizontal and can be rotated about the axis of the rigid stem.
The bending force shall be applied to the end of the rigid stem, and the fixture shall be rotated for six
complete revolutions during the test period of 1 min. See Figure 3.

5.3 Receptacle secureness

5.3.1 Areceptacle that is secured in place directly or indirectly to the raceway by a snap-fit or any means
other than screws, rivets, or equivalent positive securement shall be tested as described in Clauses 5.3.2
—-5.34.
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5.3.2 Three test assemblies, as detailed below, shall be prepared for this test. A power-supply cord
attachment plug shall be inserted into the receptacle and made mechanically secure. A weight exerting
111 N (25 Ibf) shall be attached to the opposite end of the power-supply cord. The receptacle shall be
attached in the intended manner to the raceway system. With the raceway in the horizontal position
(receptacle face directed towards the ground) and the weight initially resting on a horizontal surface, the
raceway shall be gradually raised vertically until the weight is supported by the receptacle. The weight
shall be supported for 60 s.

5.3.3 Following the 60 s application of the weight perpendicular to the receptacle face as noted in Clause
5.3.2, the procedure shall be repeated with the racewaly tilted so that a line perpendicular to the face of the
receptacle makes an angle of 30° with the vertical cord. The direction of the tilt relative to the receptacle

shall be the direction most likely to cause separation.

534 As ar
secured to the|

5.4 Security

5.4.1 Aforce
means of a 6
mandrel's flat
point most lik
clearance bet
(0.030in) whe|

54.2 Al kn
manufacturer'y

knockout or ta

5.4.3 For my
stage when ar

5.5 Temper3

esult of the tests in Clauses 5.3.2 and 5.3.3, the receptacle or fittingsh
raceway.

of knockout and breakaway tab

of 44.5 N (10 Ibf) shall be applied to three external knockoutsor breakaway
4 mm (0.25 in) diameter mandrel with a flat end. The/force shall be a
end in a direction perpendicular to the plane of thecknoeckout or breakaway
bly to cause movement. The knockout or breakaway tab shall remain in
veen the knockout or breakaway tab and the.epening shall not be more
h measured 60 min after the force has been renioved.

bckouts or breakaway tabs shall be ‘capable of being removed by
b instructions without leaving sharp €dges and without damage to the part
b was removed.

Itiple-stage knockouts or breakaway tabs, there shall not be any displacen
y smaller stage is removedas described in Clause 5.4.1.

ture

bl remain fully

abs for 60 s by
pplied with the
tab and at the
place, and the
than 0.76 mm

following the
from which the

ent of a larger

aximum temperature attained on an interior surface of a nonmetallic racewa

y part shall not

55.2 Alengtt ftal position on a
vertical wall. The raceway shall be filled W|th the maximum number of conductors of the wire size and type
recommended by the manufacturer. The wires shall then be tightly bundled at each end of the raceway
and in the center of the raceway length. The raceway cover shall be installed as intended, and the open
space at each end of the raceway shall be plugged with cotton to prevent through ventilation. If the
manufacturer's installation instructions specify that the conductors are not to be bundled, they shall be
placed loosely in the raceway.

5.5.3 The raceway shall be operated continuously with the current de-rating indicated by the National
Electrical Code or the maximum current rating indicated by the Canadian Electrical Code, Part |, for that
wire fill, until thermal equilibrium is attained. Thermal equilibrium is defined as three consecutive readings
taken 10 min apart with no change in temperature greater than +2°C (x4°F).

For Canada, see Annex A.
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For the United States, see Annex B.

5.5.4 The temperatures shall be measured by thermocouples located on the interior surface of the
raceway base, on the interior surface of the raceway side at the top and bottom, and on the interior surface
of the raceway cover, placed in the center of the raceway length. The test shall be repeated for each wire
fill for which the raceway is intended.

5.6 Deflection under heat and load

5.6.1 The maximum temperature attained on an interior surface of a nonmetallic raceway may exceed
the Relative Thermal Index (Mechanical with Impact) of the material employed if it complies with the
requirements in Clauses 5.6.2 — 5.6.12. A nonmetallic material used in a part or feature that can be
removed withdut affecting the integrity of the installed raceway or fittings need not comply with this
requirement.

5.6.2 The av
the finished n
resulting defle
normal operati
following equat

Irage temperature at which simply-supported, center-loaded bar specimens machined from
nmetallic part deflect under a stress of 455 kPa (66 Ibf/in?) shall be determined. The
Ction temperature establishes the maximum interior temperature for the material during
bn as determined during the Temperature Test described4in Clause 5.5, aqcording to the
ion:

Maximum Interior Temperature in °C = Deflection Témperature in °C — 10°C

In no case shall the material's deflection temperature be less than 70°C (158°F).

5.6.3 At leas{ three rectangular specimens that aret3.2 mm (1/8 in) thick, 12.7 mm (0.50 in) high, and

127 mm (5.0 i

specimens sha

) long shall be machined from the finished nonmetallic part. All adjacent qurfaces of the
Il be mutually perpendicular apnd smooth, flat, and free of scratches andl other visible

imperfections. [If bar specimens of the size required cannot be machined from the finish
part, bar spegimens can be fabricated. from the same material in accordance with /
Lamination of §pecimens shall not be pérmitted.

5.6.4 The apparatus shall consist of a container in which a specimen can be supported
shown in Figure 4 while immersed in a liquid heat-transfer medium as shown in Figure 5. T
of linear thermial expansiontofthe rod through which the load is applied and the vertical
connect the sgecimen sdpports to the upper plate shall be equal. A dial micrometer, with

d nonmetallic
\STM D 648.

bnd loaded as
he coefficients
members that
a scale upon
ng rod for the

5.6.5 The liq
specimen at room or elevated temperatures.

rigidity of the

5.6.6 Animmersion or other heater whose output can be adjusted by a rheostat, variable transformer, or
other means shall be provided for heating the liquid at the rate of 2.00 £0.20°C (3.60 +0.36°F) per minute.
A means shall be provided for stirring or otherwise circulating the liquid continuously during the heating
period.

5.6.7 A mercury or other accurate thermometer covering a range of at least 20 — 75°C (68 — 167°F) shall
be mounted where its bulb is close to, but not touching, the top surface of a specimen whenever a
specimen is in place. The bulb shall not be farther away from a specimen than 3.2 mm (1/8 in).

5.6.8 If desired, and if the load on a specimen is not affected, devices may be included in the apparatus
to disconnect the heater and energize a lamp, bell, or other indicator as a deflection of 0.25 mm (0.010 in)
occurs.
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5.6.9 A specimen shall be put in place as indicated in Figure 4 and Figure 5 with the presser foot not
touching the specimen. The liquid shall be admitted to the container to cover the thermometer to the level
specified in its calibration. The stirring or circulating device shall be started and the temperature shall be
noted. The apparatus, specimen, and liquid shall be in thermal equilibrium with one another and with the
surrounding air before proceeding further.

5.6.10 The total force, F, to be exerted by the presser foot on a specimen shall be determined from
whichever of the following formulas is applicable. In each case, the weight, W, that is to be added to the
loading rod to make the presser foot bear on a specimen with force F, is equal to F minus the weight of the
loading rod minus the force of the spring in the dial micrometer.

TH‘

111 111

L,

|__|.

66

i

in which:

hickness of the
the measured

he force in grams to stress the specimen to 66 Ibf/in?, T, is the measured t
en in inches, H;, is the measured height of the specimen in inches, and L;, i
e between the centers of the specimen supports in inches.

Fes is {
specim
distand

Tlll 111 Hm 111

F 55 = 303,030,303

mimn

in which:

Fys5is
the sp4q
the me

5.6.11 The p
period is nece|
5 min). The sg
to raise the te
shall continue

he force in newtons to stress the specimen to 455 kN/m?, T, is the measun
cimen in millimeters, H,,, is the measured height of the specimen in millimet
hsured distance between the ¢enters of the specimen supports in millimeters

ed thickness of
ers, and L, is

resser foot shall be lowered gently and left to bear on the specimen for 5 min (no waiting

ssary if it is known that the material the specimen is made of does not creef
ale on the dial micrometer shall then be adjusted to zero and the heater sh
mperature of theJliquid at the rate of 2.00 +0.20°C (3.60 +0.36°F) per min

which point th

5.6.12 The

temperatdre shall be noted and recorded.

rocedure i in Clauses 5.6.9 — 5.6.11 shall be repeated on two more specimen

Uj

until the mierometer indicates that the specimen has been deflected 0.25 mm

appreciably in
Il be energized
e. The heating
(0.010 in), at

5. The material

5.7 Electrical resistance

5.7.1 Measu

5.7.1.1

red on individual pieces

The electrical resistance per unit length of a complete (cover in place) individual section of

nonmetallic raceway provided with a metal cover, and of each complete (cover in place) metal coupling or
other fitting, shall not be greater than indicated in Table 4.

5.7.2 Measu

5.7.2.1

red across joints

The electrical resistance of the connection between adjacent sections of a nonmetallic surface

raceway provided with a metal cover, and the connection between a raceway cover and any metal fitting,
internal or external to the raceway, shall not exceed 0.005 ohm.
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5.7.2.2 The raceway and fittings shall be installed in the intended manner and a direct current of 30 A
shall be passed between adjacent sections of raceway cover, and between raceway cover and fittings.
The resulting voltage drop shall be measured between a point (file mark) on the raceway 2 mm (1/16 in)
from the connection and a similar point on the far end of an adjacent piece of raceway or on the fitting if it
is of the end-fitting type. In the case of a feed-through type fitting, the resulting voltage drop shall be
measured between points on the two adjacent pieces of raceway cover 2 mm (1/16 in) from the
connections. The resistance shall be calculated by dividing the measured voltage drop by the current

passing through the raceway.

5.8 Resistance to thermal degradation

5.8.1

The material of which a nonmetallic part is made shall be resistant to thermal degradation at the

highest tempe
of the procedu
characteristics

5.8.2 A nonm
of the installed

ature to which the finistiedpart s exposed i the mormmat intended use of the
res indicated in Table 5 shall be used in judging the acceptability ofcthe
of the material.

raceway or fittings need not comply with the requirement in Clause 5.8.1.

5.9 Mold stress

5.9.1 A finish
entrance of theg
shall not be ad

5.9.2 Three 4
intended onto

in a full-draft c
nonmetallic pa
determined as
The test specin

5.10 Crush

5.10.1 Afinis
1334 N (300 Ib

5.10.2 One4
as intended on

ed nonmetallic part shall not develop any holes; cracks, or other open
probe illustrated in Figure 6 to a depth greater than 3.2 mm (1/8 in), and co\
ersely affected when tested as described in Clause 5.9.2.

}60-mm (18-in) lengths of the complete raceway or three complete fitting

rculating-air oven for 7 h at a temperature equal to the highest temperatur
t is exposed in the normal intended use of the raceway system (this tempe
described in Clause 5.5) plus™0°C (18°F), but not less than 70.0 £1.0°C (
nens shall be secured to@ mounting surface during this test.

) when tested as described in Clauses 5.10.2 — 5.10.5.

50-mm (18-in) length of the raceway cover and base, or one fitting cover and
te. a) 150-mm (6-in) length of raceway, lacking any internal devices or remov.

raceway. One
thermal-aging

etallic material used in a part or feature that can be removed without affecting the integrity

ngs to permit
er secureness

s installed as

50-mm (6-in) lengths of raceway shall cool to room temperature in still air after being aged

e to which the
rature shall be
158.0 +1.8°F).

hed nonmetallic part of a raceway system shall be capable of withstanding & static load of

base, installed
hble partitions,

shall be moun

€d ONto a plece Or plywood that IS nominally 179 mm (s/4 In) thiCK. Device

oxes shall be

tested with a blank face-plate in place. Three of these assemblies shall be prepared and tested.

5.10.3

partitions in place, shall be prepared and tested.

If the raceway or fitting is provided with removable partitions, three additional assemblies, with the

5.10.4 Each of the assemblies shall be tested by being crushed between two flat, horizontal steel plates
in the jaws of a compression machine. The plates shall be 150 mm (6 in) long and wide enough to cover
the raceway or fitting under test. The crushing force shall be applied perpendicular to the mounting surface
at the rate of 12.5 £2.5 mm/min (0.50 £0.10 in/min) until a load of 1334 N (300 Ibf) is reached, held at that
level for 60 s, and then reduced to zero at the same rate.

5.10.5 The nonmetallic raceway cover and/or base or the nonmetallic fitting cover and/or base do not
conform with the requirements in Clauses 5.10.1 — 5.10.4 if, for any of the three assemblies tested:


https://ulnorm.com/api/?name=UL 5A 2024.pdf

APRIL 18, 2024

CSA C22.2 No. 62.1:15 ¢ UL 5A

19

a) there is more than 10% permanent change in any dimension when measured 5 min after
removal of the load,

b) the integrity of the assembly does not remain intact, or

c¢) cracks and openings develop that permit the probe illustrated in Figure 6 to be inserted more
than 3.2 mm (1/8 in) when evaluated 5 min after removal of the load.

5.11

5.111

Cold impact

A finished nonmetallic part of a raceway system shall be capable of withstanding the impact

applied as described in Clauses 5.11.2 and 5.11.3. The probe illustrated in Figure 6 shall not be capable of

being inserted

maorethan 3 2 mm (1 /8 in) into any crack or other n'r_\nning

5.11.2 Each
cover and bas
of raceway. P3
mounted on a
in circulating 4
for 3 h.

5.11.3 Thec
floor with the
assemblies. V|
subjected sep
The impact sh
shall be smoot

5114 Anas
its uppermost
surface. See H

5.11.5 For an outlet box or switch'box fitting, the three assemblies to be impacted with the|

horizontal oriq
mounting hole

511.6 A rac
samples impa

of six specimens for this test shall consist of one 460-mm (18-in) length
e, or one fitting cover and base installed as intended onto 150 mm_(6 in) mir

piece of plywood that is nominally 19 mm (3/4 in) thick. The six assemblies
ir to a temperature of 0.0 £2.0°C (32.0 £3.6°F) and shall be"maintained at th

hilled assemblies shall then be removed from the/cold chamber and placed
plywood horizontal for three of the assemblies and vertical for the th
Vithin 15 s after removal from the cold chamber, each of the six assen

bll be delivered by a solid steel sphere falling through a distance of 1.3 m (51
h, shall be 50.8 mm (2 in) in diameter,-and shall weigh 535 g (1.18 Ib).

surface, shall be impacted\with the steel sphere positioned tangential tq
igure 7.

ntation shall be (impacted on the exposed area of the box in the vicinity
5. Knockouts of breakaway tabs shall not be subjected to the impact.

A

g

eway or-fitting that is provided with removable partitions shall have an
cted in‘the horizontal orientation with the partitions removed.

5.12 Low temperature handling

5.121
accordance wi

th Clause 5.12.2.

bf the raceway

imum sections

rtitions, if provided, shall be in place in each specimen. In each casé, the spgcimen shall be
shall be cooled
at temperature

on a concrete
ree remaining

nblies shall be
brately to an impact directed vertically downward onto the center of the uppeérmost surface.

n). The sphere

sembly that, with the plywood in the vertical orientation, cannot be impacted ¢n the center of

the mounting

plywood in the
of the device

dditional three

Assembled nonmetallic raceways or nonmetallic covers shall not crack or shatter when tested in

5.12.2 After being conditioned for 3 h at minus 34 +1°C (minus 29 +1.8°F), and within 15 s of removal
from the conditioning chamber, three assembled sections of raceway base and covers, 762 mm (30 in) in
length, shall be dropped from 1.5 m (5 ft), with the cover down, onto a concrete floor without being
damaged. For the first drop, the raceway shall be approximately 45° to the horizontal so that the edge of
the raceway strikes the floor first. For the second drop, the raceway shall be approximately parallel to the
floor so that the face strikes the floor first.
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5.13 Flammability

5.13.1 A nonmetallic part shall be tested as described in Clauses 5.13.4 — 5.13.10. As a result of the
tests, the finished nonmetallic part shall not:

a) develop one or more openings or be completely consumed at any time during the test,

b) emit flaming or glowing particles or flaming drops at any time that ignite the cotton on the burner
wedge or floor of the enclosure. Flameless charring of the cotton is to be ignored, or

c¢) continue to flame longer than 10 s following the final application of the test flame.

5.13.2 A nonmetalli

a) is of ja nonmetallic material classified as 5VA. This rating shall be in accordance|with UL 94 or
CAN/C$A C22.2 No. 0.17, and

b) is of| at least the same thickness in which the material qualified with'the flammability rating
specified in ltem a).

5.13.3 If the minimum thickness of the nonmetallic part is 3.2 mm (1/8-in) or less, the clapsification at a
thickness of 3.2 mm may be used.

5.13.4 Three|305 mm (12 in) lengths of the complete finished nonmetallic part shall| cool to room
temperature in|still air after being aged in a full-draft circulating-air oven for 168 h at 70.0}£1.0°C (158.0
+1.8°F). The specimens need not be aged if it is determinedthat the nonmetallic material offwhich the part
is made does hot increase in flammability as a result 'of long-term thermal aging. In the cpse of a small
molded part sfich as a raceway fitting, the test -may be conducted with the part assembled onto the
raceway section.

5.13.5 The tgst shall be conducted in a.three-sided metal enclosure in an exhaust hood gr cabinet. The
metal enclosurg shall be 305 mm (12 in) wide, 355 mm (14 in) deep, 610 mm (24 in) high, ahd the top and
front shall be dpen. A specimen as mentioned in Clause 5.12.2 shall be secured with its longitudinal axis
vertical in the penter of the enclosure, its transverse axis parallel to the rear of the enclgsure, and the
inside surface [of the part facing_the front of the enclosure. A flat horizontal layer of untreated surgical
cotton 6 — 25 mm (1/4 — 1 in) thick shall cover the floor of the enclosure. The upper surfacg of the cotton
shall be 229 —[241 mm (9%=9-1/2 in) below point B, which is the point at which the tip of|the blue inner
cone of the tesf flame touches the specimen. See Figure 8.

5.13.6 A burrer conformmg to ASTM D 5025 having a bore of 9 5mm (3/8 in) and a Iengtr of 100 mm (4
in) from the toj s s hich meets the
calibration of ASTM D 5207 shaII supply the flame Whlle the barrel is vertlcal and the burner is well away
from the specimen, the overall height of the flame shall be adjusted to approximately 100 — 125 mm (4 —
5 in) The blue inner cone shall be 38 mm (1-1/2 in) high and the temperature at its tip shall be 816°C
(1500°F) or higher as measured using a chromel-alumel (nickel-chromium and nickel-manganese-
aluminum) thermocouple. Without disturbing the adjustments for the height of the flame, the valve
supplying gas to the burner flame and the separate valve supplying gas to any pilot flame shall be closed.

5.13.7 A wedge (acceptable dimensions are shown in Figure 9) to which the base of the burner can be
secured (see Figure 8) shall be provided for tilting the barrel 20° from the vertical while the longitudinal
axis of the barrel remains in a vertical plane. The burner shall be secured to the wedge, and the assembly
shall be placed in an adjustable support jig. A layer of untreated surgical cotton 6 — 25 mm (1/4 — 1 in) thick
shall be placed on the wedge and around the base of the burner. The jig shall be adjusted toward one side
or the other of the enclosure to place the longitudinal axis of the barrel in the vertical plane that contains
the longitudinal axis of the specimen. The plane shall be parallel to the sides of the enclosure. The jig shall
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also be adjusted toward the rear or front of the enclosure to position the point A, which is the intersection
of the longitudinal axis of the barrel with the plane of the tip of the barrel, 38 mm (1-1/2 in) from the point B
at which the extended longitudinal axis of the barrel meets the interior surface of the specimen. Point B is
the point at which the tip of the blue inner cone shall touch the center of the inside back surface of the
specimen. The specimen shall be adjusted vertically to keep point B from being any closer than 76 mm
(3 in) to the support for the specimen.

5.13.8 In the absence of a gas pilot light on the burner, the support for the burner and wedge shall be
arranged to enable the burner to be quickly removed from and precisely returned to the position described
in Clause 5.13.7 without disturbing the layer of cotton on the floor of the enclosure or the cotton on the
wedge and around the base of the burner.

5.13.9 Ifthe ; bd and the pilot
lit. If the burnef does not have a gas pilot light, the burner shall be supported as indicated/in Clause 5.13.8
in a position gway from the specimen and shall then be lit. This operation and the-remiainder of the test

shall be cond
and fumes, bu

5.13.10
the flame to th
for a total of fi
burner does n
specimen, kef
flame to the sq

5.13.11 Gas

5.13.11.1 A
uniform gas fl
shall be used.

cted under a forced-draft exhaust hood or cabinet operating to provide re
l not having drafts that affect the flame.

If the burner has a gas pilot light, the valve supplying gas to the burner shall be 9

e specimen automatically. This valve shall be held open for 5 s, closed for 5

ve 5 s applications of the gas flame to the specimen; with 5 s between app
bt have a gas pilot light, the burner shall be moveddnte’position to apply the d

t there for 5 s, removed for 5 s, and so forth for.a total of five 5 s applicat
ecimen, with 5 s between applications.

supply

supply of technical grade methane-gas (minimum 98% pure) with regulatol

bw, or natural gas, having a héat’content of approximately 37 +1 MJ/m? (9

5.14 Flame {est in cable trays — FT4 {optional)

5.141
Vertical Flame

Note: TH
construc

Test (FT4) —Conduit or Tubing on Cable Tray in CSA C22.2 No. 211.0.

e FT4 flame, test is a National Building Code of Canada requirement in designated applications
ion buildings.

5.15 Hinge d

veling
4 -y

]

oval of smoke

pened to apply
s, and so forth
lications. If the
as flame to the
ons of the gas

and meter for
D3 +27 Btu/ft®),

For this optional test;\specimens of surface raceway shall be tested in accorflance with the

in noncombustible

5.15.1

test in Clause 5.15.2 without functional damage to the hinge.

A nonmetallic surface raceway provided with a hinged cover shall be capable of withstanding the

5.15.2 One 0.3-m (1-ft) length of raceway, in the as-received condition, shall be mounted in accordance
with the manufacturer's installation instructions. The raceway shall then be opened 90° from its initial
position and closed, without latching, for a total of 100 cycles.

5.16 Short circuit

5.16.1 The cover of a nonmetallic surface raceway system intended for use with conductors larger than
6 AWG (13.30 mm?) shall not loosen from the raceway base after the system is subjected to the test
specified in Clause 5.16.2. There shall not be any openings that exceed 1.59 mm (1/16 in) in width on
accessible surfaces.
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5.16.2 Two of the maximum size conductors with which the raceway system is intended to be used shall
be connected in series with a fuse or circuit breaker and placed in a 6.1 m (20 ft) section of the raceway.
The fuse or circuit breaker shall be of the appropriate rating for the conductor size and shall have a
minimum 10,000 A-interrupting rating. The raceway shall be mounted in accordance with the
manufacturer's installation instructions and the conductors shall be connected to a circuit capable of
delivering 10,000 A at 600 Vac. The short circuit current shall then be passed through the conductors until
the fuse or breaker opens.

5.16.3 The circuit specified in 5.16.2 shall be capable of delivering 10,000 A at 300 Vac if the raceway

cover is marked in accordance with Clause 7.10.

5.17 Pendant-type raceway deflection

5171 Anon

metallic surface raceway intended for pendant mounting shall not deflect)at

than 1/240 of the span when tested in accordance with Clause 5.17.2. See Clause 7 8.

5.17.2 A sect
A concentrated
deflection mea

6 Installatiorn

6.1 The sma

on of raceway of the manufacturer's designated span shall be mounted as g
force equal to the manufacturer's maximum designated load'shall then be 3
sured.

Instructions

lest unit shipping container for raceways and\raceway fittings (including

device boxes, and transition fittings that may be added to the raceway system independent

installation itse|

f) shall be provided with instructions or a:statement indicating where to find

the manufacturer’s website so that proper installation efithe raceway and/or fitting can be ac

6.2 The instry
mounting surfa

6.3 The instr
means for sec
appropriate for

6.4 The instru

positioning aid
means.

6.5 An adhes

ctions shall clearly indicate the method(s) of securing the raceway or racewa
ce and to other fittings and raceway sections.

ictions shall reference the "appropriate type of hardware such as screws,

the application.

ctions shall.indicate that an adhesive strip, if provided on the raceway, may 9

ive strip provided on a raceway marked for use only with Class 2 circuits

midspan more

simple beam.
pplied and the

fixture boxes,
Df the raceway
nstructions on
complished.

y fittings to the

bolts, or other

Iiring the raceway orfitting or shall contain a statement that the mounting means shall be

erve only as a

during the-installation process; the raceway shall be secured by mechafical fastening

as defined in

Article 725 of t
used as the sol

e National Electrical Code or Section 16 of the Canadian Electrical Code,
e means of securement.

art |, may be

6.6 The instructions shall identify raceway fittings that effectively reduce the raceway-system wire fill
capacity. The instructions shall provide necessary special installation recommendations for those fittings.

6.7 The instructions shall indicate the recommended installation interval for the mechanical wire
retainers referenced in the exception to Clause 4.1.4, Item d), if these retainers are provided.

7 Markings

7.1

raceway is mounted.

All markings shall be legible, durable, and visible on the inside after the base of the fitting and
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7.2 A marking required to be durable shall be molded, die-stamped, paint-stencilled, indelibly printed,
stamped, or etched metal that is secured, or shall be indelibly stamped lettering on a pressure sensitive
label secured by adhesive that meets the requirements of Clause 7.3.

7.3 A pressure-sensitive label or a label that is secured by cement or adhesive and required to be

durable shall comply with the applicable requirements in UL 969, or CSA C22.2 No. 0.15.

7.4 Each length of raceway, and each fitting intended for use with the raceway, shall be marked with:

a) the name of the manufacturer or the manufacturer's trade name for the raceway and fittings, or
both, or

b) any

other distinctive markina bv_means of which the oraanization respnonsible f
J J ~J Ll

r the raceway

and fitt

c) if prg

7.5 Therace

ngs can be readily identified, and

cticable, the catalog number or its equivalent.

way shall be marked, on its base or cover (whichever is not interchangeable

with a raceway

of another cat@log number), or on the package or installation instruction sheets, with the number, type, and

size of insulatg

7.6 A fixture
following or th
shall not exce
mounted.

7.7 Each len
of the Nationa
the following g
7.8 Eachlen

7.9
metal cover 1
equivalent.

In the United S

7.10 In the

d conductors for which the raceway is intended.

box that has been evaluated for compliance with~Clause 5.2 shall be m
b equivalent: "Suitable for a fixture not exceeding kg (Ib)". The specifie
ed 22.7 kg (50 Ib). The marking shall be readily visible after the fixture

gth of surface raceway intended for use*only with Class 2 circuits, as define
Electrical Code or Section 16 of the\€anadian Electrical Code, Part I, shall
r the equivalent: "For Class 2 Circuits Only".

hth of a pendant-type raceway shall be marked with its maximum load and sp|

In Canadla, each length of surface nonmetallic raceway that is all nonmetallic or g

.02 mm (0.040 in),'nominal thickness or greater shall be marked "600 V|

tates, thisdequirement is optional.

nited" States, each length of raceway provided with a metal cover less

arked with the
] fixture weight
box has been

H in Article 725
pe marked with

an.

rovided with a
maximum" or

than 1.02 mm

(0.040in) no

inal'thickness shall be marked "less than 300 V" or equivalent

In Canada, each length of raceway provided with a metal cover less than 1.02 mm (0.040 in) nominal

thickness may

7.11

be marked "300 V maximum" or equivalent.

Each length of raceway shall be marked "FT4" if in compliance with Clause 5.14.
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Table 1

For the United States

Minimum nominal thickness of a metal cover of a raceway or fitting

(See Clause 4.1.2)

Potential between conductors (volts)

Steel, mm (in)

Aluminum, mm (in)

<300 0.64 (0.025) 0.89 (0.035)
300 <V <600 1.02 (0.040) 1.02 (0.040)
Table 1A

Carl o
ror-canacaa

Minimum nominal thickness of a metal cover of a raceway or fitting

(See Clause 4.1.2)

Potential betwgen conductors (volts)

Steel, mm (in)

Aluminum, mm (in)

<300 0.64 (0.025) 0.89 (0.035)
300 <V <600 1.02 (0.040) 1.02 (0.04p)
Table 2

Knockout diameters and width of surrounding flat surface

(See Clauses 4.4.1, 4.4.2y'and Figure 1)

Minimum width of flat

Knockout diameters, mm (in)

Metric designfator surface surrounding
(trade size) of conduit knockout, mm (in) Minimum Nominal Maximum
16 (1/2) 3.38 (0.133) 21.84% (0.860) 22.23 (0.875) 23.01 (0.906)
21 (3/4) 3.68 (0.145) 27.79° (1.094) 28.17 (1.109) 28.96 (1.140)
27 (1) 4.72(0.186) 34.52 (1.359) 34.93 (1.375) 3%.71 (1.406)
35 (1-1/4) 6.457(0:254) 43.66 (1.719) 44.04 (1.734) 44.83 (1.765)

& |n Canada, the

®|n Canada, the

iameter may be'‘reduced to 21.46 mm (0.8 in) on a multiple knockout.

iameter may/be reduced to 27.05 mm (1.1 in) on a multiple knockout.

Table 3

Ratings of nonmetallic materials

(See Clause 4.5.1)

Maximum hot wire

ignition (HWI) Maximum high
Performance level current arc resistance
Flame class Dielectric withstand category (PLC) to ignition (HAI) (PLC) Volume resistivity

50 x 10 Ohm-cm (dry)

5000 V (rms) (dry and 10 x 108 Ohm-cm (after
See Clause 5.13 after 90% humidity) PLC 4 PLC1 90% humidity)
or or
15s 60 cycles

APRIL 18, 2024
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Table 4
Maximum acceptable resistance of individual sections and fittings

(See Clause 5.7.1.1)

Thickness of metal cover Electrical Resistance
Material mm (in) Ohms per meter (Ohms per foot)

Steel At least 0.64 but less (At least 0.025 but less 0.0272 (0.0083)
than 0.91 than 0.036)

At least 0.91 (Atleast 0.036) 0.0115 (0.0035)

Aluminum At least 0.89 but less (At least 0.035 but less 0.0039 (0.0012)
than 1.27 than 0.050)

At least 1.27 (At least 0.050) 0.0020 (0.00060)

Table 5
Basis for thermal acceptability of nonmetallic materials

(See Clause 5.8.1)

Highest tem

erature to which the finished nonmetallic

Means by which the acceptability of the thermal-aging

Over 65°C (149°

Over 75°C (167°

Over 80°C (1769

F) but not over 75°C (167°F)

F) but not over 80°C (176°F)

F)

material is ekposed in the normal intended use of the characteristics of the nonmetallic matdrial shall be
raceway determined
Not over 65°C (149°F) No investigation required but Relative Therma| Index

(mechanical with impact)?® desirable

Relative Thermal Index (mechanical with impagct)? or the
compliance of specimens of the finished nonmietallic part with®
Clauses 5.11 and 5.13 after aging in a full-draff circulating-air
oven for 1000 h at 85.0 £ 1.0°C (185.0 + 1.8°F)) and then
cooling in still air to room temperature

Relative Thermal Index (mechanical with impagct)? or the
compliance of specimens of the finished nonmietallic part with®
Clauses 5.11 and 5.13 after aging in a full-draff circulating-air
oven for 1000 h at 95.0 £ 1.0°C (203.0 + 1.8°F)) and then
cooling in still air to room temperature

Relative Thermal Index (mechanical with impact)?

@ The Relative T
thermal aging.

® Damage (distol
part from perforn

hing.its‘intended function.

ermal Index (mechanical with impact) shall be determined from historical data or from a progranp of long-term

tion, and'the like) to the nonmetallic part during, or as a result of, the heating is acceptable unlesks it keeps the
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Figure 1

Dimensions of test gauges for flat surface surrounding knockout

(See Clause 4.4.3 and Table 2)

B* A¥

——
~

6.5 mm
(0.257in)

6.5 mm ___|

y—————
(0.25 in)
*Tplerance +0.013 mm
S42358
Dimension A Dimension B
Metric desighator (trade size) of Dimension A plus twi¢e width of flat
¢onduit Nominal diameter of conduit mm (in) surface area of Tabje 2 mm (in)
6 (1/2) 21.34 (0.840) 28.1 (1.11P)
P1 (3/4) 26.67 (1.050) 34.0(134)
27 (1) 33.40 (1.315) 42.8 (1.69)
35(1-1/4) 42.16 (1.660) )

55.1 (211
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Figure 2

Method of checking flat surfaces

(See Clause 4.4.3)

e P —
! Radius
/ tangent line
Gauge
Knockout

Steel feeler gauge

/ Gouge

j_

Steel
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Test area gauge
with steel
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