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Preface

This is the harmonized ANCE, CSA Group, and UL Standard for Plugs, Receptacles, and Cable
Connectors of the Pin and Sleeve Type. It is the First edition of NMX-J-719-ANCE, the Fifth edition of CSA
C22.2 No. 182.1, and the Fifth edition of UL 1682. This edition of CSA-C22.2 No. 182.1 supersedes the
previous edition published in February 2014. This edition of UL 1682 supersedes the previous edition
published on February 7, 2014. This harmonized standard has been jointly revised on March 11, 2022. For
this purpose, CSA Group and UL are issuing revision pages dated March 11, 2022, and ANCE is issuing a
new edition dated March 11, 2022.

This harmonized Standard was prepared by the Association of Standardization and Certification, (ANCE),

CSA Group, II(.I‘I UI IdUI ALl ItGl ] Labul atul ;UD :I oo (UL)

The efforts and support of the Technical Harmonization Subcommittee, 23H, on the Harnonization of
Electrotechn|cal Standards of the Nations of the Americas (CANENA), are gratefully,acknowlgdged.

This Standard is considered suitable for use for conformity assessment within”the stated|scope of the
Standard.

The present Mexican standard was developed by the CT 23 — Accesorios eléctricos (Artefaclos eléctricos)
from the Comite de Normalizacion de la Asociacion de Normalizacion y Certificacion, A.CJ, CONANCE,
with the collgboration of the plugs, receptacles and conductors fmanufacturers and users.

This Standard was reviewed by the CSA Integrated Commitiee on Wiring Devices under thel|jurisdiction of
the CSA Teghnical Committee on Wiring Productssand the CSA Strategic Steering Gommittee on
Requirements for Electrical Safety, and has been formally approved by the CSA Technical Committee.
This standarfl has been developed in compliancewith the Standards Council of Canada requirements for
National Stapdards of Canada. It has been published as a National Standard of Canada by CISA Group.

Application jof Standard

Where refer¢nce is made to a _specific number of samples to be tested, the specified number is to be
considered g minimum quantity.

Note: Althoupgh the intended primary application of this standard is stated in its scope, it i$ important to
note that it rgmains thedresponsibility of the users of the standard to judge its suitability for their particular
purpose.

Level of harmonization

This Standard is published as an equivalent Standard.

An equivalent Standard is a Standard that is substantially the same in technical content, except as follows.
Technical deviations are allowed for Codes and Government Regulations and 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.
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Reasons for Differences From IEC
There is no corresponding IEC standard.
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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1 Scope

1.1 This standard applies to pin and sleeve type plugs, receptacles, power inlets, and connectors, rated
up to 800 amperes and up to 600 volts ac or dc, and which may include up to eight pilot contacts. These
devices are intended to provide power from branch circuits, or are for direct connection to the branch
circuit in accordance with the Canadian Electrical Code Part |, the National Electrical Code (NEC),
ANSI/NFPA 70, and the Mexican Electrical Code, NOM 001 SEDE, using copper conductors, for use in
either indoor or outdoor nonhazardous locations. In Canada, the terminals of a device intended to
accommodate aluminum conductors also comply with CSA C22.2 No. 65.

1.2 This standard does not apply to single conductor pin and sleeve devices. Single pole locking-type
separable connectors are covered by CSA C22.2 No. 1691/UL 1691

1.3 This stgndard does not apply to:

a) Deyices molded integrally with flexible cord or cable that are covered by,UL: 817, CEA C22.2 No.
21, apd NMX-J-195-ANCE;

b) Ggneral and special use devices, such as attachment plugs;receptacles, cordl connectors,
inlets| current taps, flatiron and appliance plugs, that are covered by UL 498, CSA €22.2 No. 42,
CSA [C22.2 No. 57, CSA C22.2 No. 182.2, NMX-J-412-ANCE, NMX-J-412/2-1-AINCE, NMX-J-
412/2+2-ANCE, NMX-J-412/2-3-ANCE, NMX-J-412/2-4-ANCE, NMX-J-412/2-5-ANCE, and NMX-
J-412/2-6-ANCE;

c) Single and multi-pole connectors intended for connection to copper conductors, fdr use in data,
signa|, control and power applications within and’between electrical equipment, where exposed,
that are covered by UL 1977 and CSA C22.2 No."182.3;

d) Devices intended for use in hazardous\(Classified) locations that are covered by|UL 1203 and
CSA £22.2 No. 159; and

e) Prgducts such as switched inteflocks that are covered by UL 508 and CSA C22.2 No. 14.
2 Definitiohs
2.1 For the|purposes of this standard, the following definitions apply.

2.2 CONNECTOR (EABLE CONNECTOR) — A portable receptacle that is intended to pfovide power,
with means fpr attachment of flexible cord or cable and not intended for permanent mounting

2.3 CONTACI - A conductive element in a component that mates with a correspondirlg element to
provide an electrical path.

2.4 CONTACT, PILOT - A conductive element intended to carry an indicating or controlling signal.

2.5 DELAYED ACTION - An arrangement that delays the separation of device housings which is
intended to reduce the likelihood of exposure of arcing contacts during the breaking of the circuit when the
plug is withdrawn.

2.6 ENCLOSURE - The case or housing into which the insulator and contacts are assembled. The
enclosure system can be composed of elements such as outlet boxes, mounting panels, receptacles,
plugs, and connectors.

2.7 GROUNDING/BONDING CONDUCTOR - In the U.S. and Mexico, a conductor that is defined in the
National Electrical Code (NEC), ANSI/NFPA 70, and the Mexican Electrical Code, NOM 001 SEDE, as an
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Equipment Grounding Conductor, and in Canada, a conductor that is defined in the Canadian Electrical
Code Part |, C22.1, as a Bonding Conductor.

2.8 GROUNDING/BONDING PATH — A path between the grounding/bonding pin, or contact and the
grounding/bonding terminal or, if the device has no grounding/bonding terminal, the point at which the path

makes contact with a part of the metal raceway system, such as a box, box cover, or the raceway itself.

2.9 GROUNDING/BONDING TYPE DEVICE - A device having a grounding/bonding path.

2.10

and for basic protection against electrical shock.

INSULATION, ELECTRICAL — The insulation necessary for the proper functioning of the product

2.11 INSUL

212 INTER
mechanical, {
with the plug,
are energized

2.13 LOCKI
position whe
withdrawal. It

2.14 MOTO
full load locke

In Mexico, a
voltage assig

2.15 PIN Al
generally are
the mating dg

2.16 PLUG
or connector,
the conductor

2.17 POWE

ATOR — That portion of a device that provides for separation and support of gont

| OCKED RECEPTACLE (OUTLET) — An outlet having a device, €ither
hat is intended to reduce the likelihood of energizing the contacts beforé proper
and that either is intended to reduce the risk of the plug being withdrawn whilg
or deenergizes the line contacts before separation.

G RETAINING MEANS — A mechanical arrangement(that holds a plug or
it is in proper engagement and is intended to reduce the likelihood of its
can also facilitate environmental sealing.

R RATING - In Canada and the United States;\a'rating expressed in horsepows
d-rotor current and voltage assigned to a devVice that is intended to control a mot

ating expressed in horsepower (hp) (kilowatts (kW) and/or full load locked-roto
ned to a device that is intended to control a motor load.

ND SLEEVE DEVICE - A.plug, receptacle, power inlet, or connector utilizing
cylindrical or circular and telescoping and are shrouded by an extension of the
vices.

(ATTACHMENT-RLUG) — A device intended to receive power when inserted in
which establishes connection between conductors of the attached flexible cord

s connected-to the receptacle or cable connector.

R INEET — A permanently mounted plug intended to receive power from a cable

acts.

electrical or
engagement
b its contacts

connector in
unintentional

r (hp) and/or
or load.

I current and

contacts that
enclosure of

a receptacle
or cable and

connector.

2.18 RECEPTACLE(OUTLET)—Adevice that s intended toprovide power to-aminserted plug, and that

is installed as

a fixed outlet or on equipment.

219 SWITCHED RECEPTACLE — An outlet with an associated or integral switching device to
disconnect the supply from the receptacle contacts.

2.20 TERMINAL — A conductive part provided on a contact for connecting a conductor.

2.21

between the terminal lug and a conductor by compressing the lug onto the conductors.

TERMINAL, CRIMP TYPE — A terminal in which an electro-mechanical connection is made

2.22 TERMINAL, FIELD WIRING - A terminal to which power supply, load, control, or grounding/bonding
connections will be made in the field when the device is installed.
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2.23 TERMINAL, INSULATION-DISPLACEMENT — A terminal having a contacting member that forces
the conductor insulation aside and presses against the side of the conductor to make contact.

2.24 TERMINAL, PIN-TYPE (INSULATION-PIERCING) — A terminal having a contact pin that punctures

the conducto

r insulation to contact the current-carrying conductor.

2.25 TERMINAL, PRESSURE-WIRE — A terminal in which the conductor is clamped under a pressure

plate or sadd

le by one or more screws or nuts.

2.26 TERMINAL, SET SCREW - A terminal in which the clamping pressure is applied by the end of the
screw bearing directly on the conductor.

INAL, WIRE-BINDING SCREW - A terminal in which the conductor is bent ar0||md the screw

2.27 TERM
and is clampgd directly under the head of the screw when it is tightened.
3 General
3.1 Compgnents
3.1.1 Except as indicated in Clause 3.1.2, a component of a product covered by this gtandard 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 cdmply with the
ANCE, CSA pr UL standards as appropriate for the country where the product is to be used.
3.1.2 A component is not required to comply with a specific requirement that:
a) Inyolves a feature or characteristic not;required in the application of the component in the
product covered by this standard, or
b) Is guperseded by a requirementin_this standard.
3.1.3 A component shall be used in~accordance with its rating established for the intended conditions of
use.
3.1.4 Specific components Jare incomplete in construction features or restricted in|performance
capabilities. |Such compeonents are intended for use only under limited conditions, su¢h as certain
temperatureg not exceeding specified limits, and shall be used only under those specific conditions.
3.1.5 For products intended for use in Canada, general requirements are given in CAN/C$A-C22.2 No.
0, General Requirements — Canadian Electrical Code, Part |l

3.2 Reference publications

3.2.1

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

as appropriate for the country where the product is to be used. When the product is intended for use in
more than one country, the product shall comply with the installation codes and standards for all countries
where it is intended to be used.
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3.2.2 Where reference is made to any Standards, such reference shall be considered to refer to the
latest editions and revisions thereto available at the time of printing, unless otherwise specified.

ANCE Standards

NOM 001 SEDE,

Mexican Elec

trical Code

NMX-J-005-ANCE-2005,

General Use Switches for Fixed Electrical Installations — General Requirements and Test Methods

NMX-J-009/4

NAQ/4 ANILOL O9N000

Low Voltage

NMX-J-009/4
Low Voltage

NMX-J-009/4
Low Voltage

NMX-J-009/4
Low Voltage

NMX-J-009/4
Low Voltage |

NMX-J-009/4
Low Voltage

NMX-J-009/4
Fuseholders -

NMX-J-009/4
Low Voltage

NMX-J-009/4
Low Voltage

NMX-J-162-A

O/ TTAAINUVILL"aUUJ,

Fuseholders — Part 1: General Requirements

D48/4-ANCE-2009,
Fuseholders — Part 4: Fuseholders Class CC

P48/5-ANCE-2009,
Fuseholders — Part 5: Fuseholders Class G

D48/6-ANCE-2009,
Fuseholders — Part 6: Fuseholders Class G

D48/8-ANCE-2009,
Fuseholders — Part 8: Fuseholders Class J

D48/9-ANCE-2009,
Fuseholders — Part 9: Fuseholders Class K

P48/11-ANCE-2007,
- Part 11: Type C (Edison Base) and Type S Plug Fuse

D48/12-ANCE-2009;
Fuseholders — Part-12: Fuseholders Class R

D48/15-ANCE-2009,
Fusehaolders — Part 15: Fuseholders Class T

NCE-2014,

Enclosed and Dead-Front Switches

NMX-J-195-ANCE-2006,

Power Supply Cords and Extension Cord Sets for Electrical Appliances — Specifications and Test Methods

NMX J 235/2-

Enclosures —

ANCE-2014,

Enclosures for Electrical Equipment, Environmental Considerations

NMX-J-266-ANCE-2014,

Molded-Case

Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures

NMX-J-412-ANCE-2008,

Attachment Plugs and Receptacles — General Specifications and Test Methods
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1

NMX-J-412/2-1-ANCE-2008,
Attachment Plugs — Specifications and Test Methods

NMX-J-412/2-2-ANCE-2008,

Receptacles

— Specifications and Test Methods

NMX-J-412/2-3-ANCE-2009,
Cord Connectors — Specifications and Test Methods

NMX-J-412/2-4-ANCE-2009,

Current Taps

and Adapters — Specifications and Test Methods

NMX-J-412/2
Flat Iron and|

NMX-J-412/2
Hospital Gra

NMX-J-515-1
Distribution g

NMX-J-565-1
Safety Requ

NMX-J-565/4
Fire Hazard

NMX-J-565/3
Safety Requ
Methods

NMX-J-565/6
Safety requir

NMX-J-565/1
Safety requin]

NMX-J-597/1

-5-ANCE-2009,
Appliance Plugs — Specifications and Test Methods

-6-ANCE-2009,
e Devices — Specifications and Test Methods

ANCE-2008,
nd Control Equipment — Safety General Requirements - Specifications and Test|

ANCE-2004,
rements — Humidity Conditioning - Test Conditiohing

-10-ANCE-2010,
festing — Part 2-10: Glowing / Hot-Wire Based

-ANCE-2006,
irements — Flammability of Plastic Materials for Parts in Devices and Appli
-ANCE-2007,

ements — Hot wire_fesistance to ignition — Test method

-ANCE-2007;
ements —High-current arc resistance to ignition — Test method

-ANCE-2007,

Methods

ances — Test

irements and

Insulation Cda

ordination for Equipment within Low Voltage Systems — Part 1: Principles, Reqy

Tests

NMX-T-024-SCFl,
Rubber Industry — Determination of Shore "A" Hardness — Tests Methods

NMX-T-144-SCFl,
Rubber Industry — Raw Materials — Softening Point — Ring and Ball Test Method

CSA Group Standards

C22.1-15,

Canadian Electrical Code, Part |
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CAN/CSA-C22.2 No. 0-10 (R2015),
General Requirements — Canadian Electrical Code, Part I/

C22.2 No. 0.2-16,
Insulation Coordination

CAN/CSA-C22.2 No. 0.4-04 (R2013),

Bonding of El

C22.2 No. 0.1

ectrical Equipment

5-15,

Adhesive Labels

CAN/CSA-CZ
Evaluation of|

C22.2 No. 4-1
Enclosed ang

C22.2 No. 5-1
Molded-Cas¢

C22.2 No. 14
Industrial Con

C22.2 No. 21
Cord Sets an

C22.2 No. 42
General Use

C22.2 No. 57
Appliance PIY

C22.2 No. 65
Wire Connec

CAN/CSA-CZ
Special Purpq

2.2 No. 0.17-00 (R2013),
Properties of Polymeric Materials

6,
Dead-Front Switches

6!
Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures

13,
trol Equipment

14,
f Power Supply Cords

10,
Receptacles, Attachment Plugs;and Similar Wiring Devices

15,
gs for Heater Cord Sets

13,
ors

2.2 No.94-M91 (R2011),
se.Enclosures

C22.2 No. 94.2-75,
Enclosures for Electrical Equipment, Environmental Considerations

C22.2 No. 111-10 (R2015),

General-Use

Snap Switches

C22.2 No. 158-10 (R2014),
Terminal Blocks

C22.2 No. 159-M1987 (R2014),
Attachment Plugs, Receptacles, and Similar Wiring Devices for Use in Hazardous Locations, Class |,

Groups A, B,

C, and D; Class Il, Group G, in Coal or Coke Dust, and in Gaseous Mines
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C22.2 No. 182.2-M1987 (R2014),

Industrial Locking Type, Special Use Attachment Plugs, Receptacles and Connectors

C22.2 No. 182.3-M1987 (R2014),
Special Use Attachment Plugs, Receptacles and Connectors

C22.2 No. 1691-12,
Single Pole Locking-Type Separable Connectors

CAN/CSA-C22.2 No. 4248-1-07 (R2012),

Fuseholders

— Part 1: General Requirements

CAN/CSA-C
Fuseholders

CAN/CSA-C
Fuseholders

CAN/CSA-C
Fuseholders

CAN/CSA-C
Fuseholders

CAN/CSA-C
Fuseholders

CAN/CSA-C
Fuseholders

CAN/CSA-C
Fuseholders

CAN/CSA-C
Fuseholders

UL Standarg

P2.2 No. 4248-4-07 (R2012),
— Part 4: Class CC

P2.2 No. 4248-5-07 (R2012),
— Part 5: Class G

P2.2 No. 4248-6-07 (R2012),
— Part 6: Class H

P2.2 No. 4248-8-07 (R2012),
— Part 8: Class J

P2.2 No. 4248-9-07 (R2012),
— Part 9: Class K

p2.2 No. 4248-11-07 (R2012),
— Part 11: Type C (Edison Base).and Type S Plug Fuse

P2.2 No. 4248-12-07 (R2012),
— Part 12: Class R

P2.2 No. 4248-15-07 (R2012),
— Part 15: Class'T

S

UL 20

General-Use

UL 50E

Snap Switches

Enclosures for Electrical Equipment, Environmental Considerations

UL 94

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

UL 98

Enclosed and Dead-Front Switches

UL 486E

Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors

NMX-J-719-ANCE ¢ CSA C22.2 No. 182.1:17 + UL 1682
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UL 489
Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures

UL 498
Attachment Plugs and Receptacles

UL 508
Industrial Control Equipment

UL 746A
Polymeric Materials — Short Term Property Evaluations

UL 746B
Polymeric Mgterials — Long Term Property Evaluations

UL 746C
Polymeric Mgterials — Use in Electrical Equipment Evaluations

UL 817
Cord Sets angl Power-Supply Cords

UL 840
Insulation Coprdination Including Clearances and Creepage Distances for Electrical Equipment

UL 969
Marking and Labeling Systems

UL 1203
Explosion-Prgof and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classifiegl) Locations

UL 1686
Pin and Sleeye Configurations

UL 1691
Single Pole Lpcking-Type Separable Connectors

UL 1977
Component Gonnectors for Use in Data, Signal, Control and Power Applications

UL 4248-1
Fuseholders — Part 1: General Requirements

UL 4248-4
Fuseholders — Part 4: Class CC

UL 4248-5
Fuseholders — Part 5: Class G

UL 4248-6
Fuseholders — Part 6: Class H

UL 4248-8
Fuseholders — Part 8: Class J
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UL 4248-9
Fuseholders

UL 4248-11
Fuseholders

UL 4248-12
Fuseholders

UL 4248-15
Fuseholders

— Part 9: Class K

— Part 11: Type C (Edison Base) and Type S Plug Fuse

— Part 12: Class R

—Part 15: Class T

ANSI' Stand

ANSI/NFPA
National Eleq

ANSI/IEEE Q
Test Procedd

ASTM* Stan

ASTM D 570
Standard Tes

ards

70-20112
trical Code

37.09-1999 (2007)*
re for AC High-Voltage Circuit Breakers Rated on a Symmetrieal Current Basis

dards

98 (2010)
t Method for Water Absorption of Plastics

ASTM E 28-99 (2009)

Standard Te
Apparatus

IEC® Standa

IEC 60664-1
Insulation Cd
Tests

IEC 60695-2
Fire Hazard
Common Tes

st Methods for Softening Point of{Resins Derived from Naval Stores by

rds

(2007)
ordination for Equipment within Low-Voltage Systems Part 1: Principles, Reqy

10 (2013)
Testing = Part 2-10: Glowing/Hot-Wire Based Test Methods — Glow-Wire A
t Procedure

Ring-and-Ball

irements and

pparatus and

" American N

' L Q4 Al ol ] faide o4
atuldr otarnmudairudsS1rTiStutatey

2 National Fire Protection Association.

3 Institute of Electrical and Electronics Engineers, Inc.

4 American Society for Testing and Materials.

5 International Electrotechnical Commission.

3.3 Units of measurement

3.3.1

information purposes only.

The values given in S| (metric) units shall be normative. Any other values given shall be for
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4 Construc

41

411

tion

General

The ratings mentioned throughout this standard, including those mentioned in Clause 6.1.2,

represent the maximum ampacity and voltage for a device. A device is considered to be for use with either
alternating or direct current unless the rating includes a marking to restrict the use to alternating current.
See Clause 7.1.6.1.

4.2 Configurations

421 Comb
Standardized
4.3 Insulati

4.3.1 A bag

' £ + pu | 1 44 lo 4 l <l 4 l ol lo 4
Nnautvurioco Ul Pt diid SICT VT attdUriTicrmn }JlUHO dliiu 1Tl pyLlduICTo dit CUVTITU Uy U

configurations of attachment plugs and receptacle combinations are locategd\in A

hg material

e or body in or on which live parts are mounted shall be of ceramic or oth

material meefing the requirements of this standard.

4.3.2 Vulcanized fiber or rubber may be used for insulating washers, separators, and barrie

the sole supp

4.3.3 A pol
electrical cleg
HB, V-2, V-1
CAN/CSA-CZ
actual minimy

4.3.4
for permaner
CAN/CSA-C?
current-carryi

In Mexico and
435

permanent ir
CAN/CSA-C2

prt for live parts. The material shall be moisture resistant in accordance with Cla

meric material used for electrical insulation,~an internal barrier necessary
rances and creepage distances, or enclosure of live parts shall have a flame ¢

2.2 No. 0.17, or NMX-J-565/3-ANCE. The flammability classification shall be |j
m thickness employed within 0.8 mm(;1/32 inch) of live parts within the device.

In Capada, insulating materials in contact with current-carrying parts of devices that

t installation shall have a minimum flammability classification of V-2 in acc
2.2 No. 0.17, in a thickness of 1.6 mm or in the minimum thickness in cont
hg part, whichever thickness is greater.

the United States,this requirement does not apply.

In Caada, insutating materials in contact with current-carrying parts of devices not

stallation) shall have a minimum flammability classification of HB in accq
2.2 No~0.17.

is standard.
UL 1686.

er insulating

rs, but not as
ise 5.7.

to maintain
ass rating of

V-0, VTM-2, VTM-1, VTM-0, 5VA, or 5VB\in accordance with the requirements of UL 94,

udged at the

are intended
brdance with
act with that

intended for
rdance with

In Mexico an

4.3.6

the United-States, this Tequirement does not appty.

In Canada, as an alternative to the requirements of Clause 4.3.4, a thermosetting material may be

used as an insulating material in contact with current-carrying parts of devices intended for permanent
installation, provided that such material has the characteristics specified in (a) and (b) below:

a) A minimum flammability classification of HB in accordance with CAN/CSA-C22.2 No. 0.17; and

b) The continuous use temperature index (mechanical without impact) is a minimum of 100°C, in
accordance with CAN/CSA-C22.2 No. 0.17.

In Mexico and the United States, this requirement does not apply.

4.3.7 The internal insulating systems of components for which component requirements exist need not
have a flame class rating.
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4.3.8 A small part meeting all the following criteria need not have a flame class rating:

a) Its volume does not exceed 2 cm? (0.122 cubic inch);

b) Its maximum dimension does not exceed 3 cm (1.18 inches); and

c) Its location is such that it cannot propagate flame from one area to another or act as a bridge
between a possible source of ignition and other ignitable parts.

4.3.9 Fiber and similar material that is equal to or less than 0.25 mm (0.010 inch) thick need not have a
flame class rating.

4310 A p
electrical cle
in Clauses 5

4311 Apd
of 3 or a mini

4312 Apq
for the applic

4313 Ap
values show

4.3.14 The

comply with §
4.3.15 A sn
5.3-5.5
a) It
b) Its
c) Its
betwg

4.3.16 Fibe
with the requ

arances and

DIVTY al used T1or a glation, a al Darr d
creepage distances, or enclosure of live parts shall comply with-the

3 -5.10.

lymeric material having a maximum comparative tracking index (CEl)performan
mum CTI value of 175 need not comply with Clause 5.3.

lymeric material having hot wire ignition (HWI) correspondingto the values shqg
able flammability classification need not comply with Clause 5.4.

blymeric material having high-current arc resistance to ignition (HAI) corresp
N in Table 1 for the applicable flammability classification need not comply with ClI

to maintain
requirements

ce level class

wn in Table 1

bnding to the
huse 5.5.

internal insulating systems of components. for which component requirements ¢xist need not

he requirement in Clauses 5.3 —5.5.

nall part meeting all the following.criteria need not comply with the requiremer

volume does not exceed 2.cm? (0.122 cubic inch);
maximum dimensien does not exceed 3 cm (1.18 inches); and

location is such that it cannot propagate flame from one area to another or a
en a possible'source of ignition and other ignitable parts.

r and similar material that is equal to or less than 0.25 mm (0.010 inch) thick ne¢
rements in Clauses 5.3 — 5.5.

ts in Clauses

ct as a bridge

ed not comply

4.3.17 A polymeric material used for electrical insulation, an internal barrier necessary to maintain
electrical clearances and creepage distances, or enclosure of live parts shall have the temperature index
ratings shown in Table 2 for the specific application of the insulating material.

4.4 Resistance to corrosion

4.4.1

accordance with Clause 5.28.

Parts of iron or steel other than stainless steel parts shall be protected against corrosion, in
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4.5 Enclosures
451 General

4.5.1.1 An enclosure shall be constructed to reduce the risk of unintentional contact with uninsulated live
parts, as indicated in Clause 4.8.1, and to provide internal parts with protection from specified external
conditions. Additional items used to form an enclosure, such as adapters, hoods, covers, and the like, may
be permanently secured to the device. In Canada, elements of metallic enclosure systems such as outlet
boxes and mounting panels shall be provided with a bonding terminal.

4.5.2 Mechanical strength

4521 An «anlosure shall have adequate strength and rigidity in accordance with Clauges 5.13 and
5.14.

4.5.3 Nonnietallic enclosures

4.5.3.1 A ngnmetallic enclosure or a nonmetallic part of an enclosure shall- comply with the applicable
requirements|in UL 746C, CAN/CSA-C22.2 No. 94, or NMX-J-/2-ANCE for‘Special Purpose Enclosures.

4.5.3.2 In Cpnada and the United States, if a nonmetallic enclosure is identified as being intended to be
exposed to specific chemicals, oils, acids, solvents, cleaning agents, and the like, the perfornance of the
enclosure mgterial shall not be adversely affected by such subistances as determined by applicable tests
as described jn UL 746A or CAN/CSA-C22.2 No. 0.17.

In Mexico, this requirement does not apply.

4.5.3.3 Pliable, molded natural or synthetic rubber, or a combination thereof, or a pliable composition, the
basic constityent of which is vinyl chloride or‘a:copolymer of vinyl chloride and vinyl acetate, in the finished
device that complies with Clause 5.2, may,be employed as an insulating material for the englosure of an
attachment plug or a cord connector.

4.5.3.4 In Mexico, a product with*a nonmetallic enclosure or a nonmetallic part of an enclosure shall
comply with the applicable tests.of this standard.

4.5.4 Metallic enclosures

4541 In Cpnadaand the United States, an enclosure may be constructed of iron, steel, cppper, brass,
zinc, aluminum, or their alloys. Aluminum alloys containing less than 80 percent aluminum| shall not be
used. Magnesiumand itsattoys shaftmot be used:

In Mexico, an enclosure may be constructed of iron, steel, copper, brass, zinc, aluminum, or their alloys.
Magnesium and its alloys shall not be used. Aluminum alloys containing less than 80 percent aluminum
shall not be used - this shall be determined by manufacturer's declaration.

4.54.2 Zincor a zinc-based alloy shall not be used for an enclosure or parts of an enclosure which are in
the primary grounding/bonding path.

4.5.5 Attachment plugs

4.5.5.1 An attachment plug shall not be provided with more than one multiconductor cord-outlet hole.
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4.5.6 Specific enclosures

4.5.6.1 An enclosure marked with one or more environmental enclosure type designations shall comply
with the applicable requirements in Clauses 5.30 and 7.1.14.

4.6 Current-carrying parts

4.6.1 A current-carrying part shall be of silver, copper, a copper alloy, or other material acceptable for the
application. Plated iron or steel shall not be used for parts that are depended upon to carry current.

4.6.2 Stainless steel may be employed for a part not subject to arcing.

4.6.3 Press

4.6.4 Iron (
screws, plate

that such parts are not the primary current-carrying members.

4.6.5 Suita

ure wire terminal screws and wire binding screws may be made of plated iren or|

r steel, if protected against corrosion by zinc, tin, or equivalent plating, may
s, Yokes, or other parts that are employed as a means of clampingtthe condu

ble means shall be provided for retaining live parts within sdchimits of alignmen

steel.

be used for
ctor, provided

t as to ensure

that plugs will enter receptacles, connectors, and the like in the intended’manner.

4.6.6 Uning
required in Cj

ulated live parts shall be secured in place to ensure the clearances and creepage distances
auses 4.7.1 and 4.7.3 are maintained.

n which it is
e values.

4.6.7 A cufrent-carrying part shall be prevented fiom turning relative to the surface d
mounted if sdich turning would result in a reduction of'spacings below the minimum acceptabl

4.7 Clearances and creepage distances

4.7.1 The dearances and creepage distances shall be not less than 6.4 mm (1/4 inch) between:

a) Figld wiring terminals of opposite polarity; and

b) A fleld wiring terminal and any other uninsulated metal part of a different polarity.
4.7.2 For field wiringAtetminals intended for solder connections using solid or tin dipped gtranded wire
only, the minimum clearances and creepage distances between the terminals shall be as specified in UL
840, CSA C22.2 Ne~0.2, or NMX-J-597/1-ANCE. See Clause 7.1.12.2.
4.7.3 In all ‘eiretits-otherthan-at-field vv;|;||3 tcnn;na:o, the auucptab;“ty of-the—clearances-and creepage

distances between an uninsulated live part and any other uninsulated metal part not of the same polarity
shall be as specified in UL 840 or IEC 60664-1 or CSA C22.2 No. 0.2 or NMX-J-597/1-ANCE.

4.7.4 The dead metal mentioned in Clause 4.7.3 includes a metal surface on which the device is
mounted in the intended manner. A dead-metal screw head, rivet, or the like, shall not be considered to be
exposed to contact by persons after the device is installed in the intended manner if it cannot be contacted
by the probe illustrated in Figure 1.

4.7.5 Clearances and creepage distances shall be measured in accordance with UL 840 or IEC 60664-1
or CSA C22.2 No. 0.2 or NMX-J-597/1-ANCE. In determining the pollution degree and overvoltage
category, the end-use application may be considered for a higher pollution degree and may modify those
characteristics given in Clauses 4.7.8 and 4.7.9.
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4.7.6 Clearances and creepage distances shall be measured in all conditions of use, both with and
without mating devices of the intended configuration installed and any movable parts displaced to the
position of a minimum spacing.

4.7.7 The clearances and creepage distances required in Clause 4.7.1 shall be measured through air
and over insulating and conductive surfaces with the device wired as intended with the maximum
anticipated conductor size. They shall be measured from any point on the terminal that can contact the
clamped conductor as in the case of a wire-binding-screw terminal, or from any point on the perimeter of

an opening to receive a conductor in the case of an enclosed terminal.

4.7.8
equipment sh

all comply with the requirements for pollution degree 4, unless protection is

Indoor use equipment shall comply with the requirements for pollution degree 3. Outdoor use

fforded by a

suitable encldg
The interior o
requirements
requirements

4.7.9 Plugs
and receptac
defined in UL

4.8 Access
4.8.1 To req

uninsulated li
4.8.6.

4.8.2 The contacts of an outlet device need not be evaluated for accessibility.

483 Thep
shall be rotat
that is necess

484 The p
accessibility
probe shall b

4.8.5 During
Clause 4.8.1,

!

sure appropriate for the installation in which case a lower pollution degree can
equipment with enclosure Types 3, 3S, 4, 4X, 6 and 6P or Marine Type shall.co
for pollution degree 3. Hermetically sealed or encapsulated enclosures shall co
for pollution degree 1.

connectors, inlets, and other cord connected devices shall be rated overvoltag

be achieved.
mply with the
mply with the

e Category Il

es and other devices connected to fixed wiring shall be rated”overvoltage Category Il as

840 or IEC 60664-1 or CSA C22.2 No. 0.2 or NMX-J-597/1:ANCE.
bility of live parts

uce the likelihood of unintentional contact that can involve a risk of electrid
ve parts, a live part shall not be contacted by the probe illustrated in Figure 1

robe illustrated in Figure 1 shall be applied to any depth that the recessing wi
ed, changed in configuration“or angled before, during, and after application to
ary to examine the device:

robe mentioned (in) Clause 4.8.1 shall be used as a measuring instrument
rovided by the.récessing and not as an instrument to judge the strength of a
applied with.a force of 13 N (3 Ibf) to determine accessibility.

the.examination of a product to determine whether it complies with the red
the device shall be wired and assembled in accordance with the manufacturer'g

Any other p4g

shock from
See Clause

| permit, and

any position

to judge the
material. The

uirements in
instructions.

rirthat can be opened or removed by the user without using a tool shall b

e opened or

removed.

4.8.6 Mating devices shall not have exposed live contacts when fully mated or during engagement or

withdrawal.

4.8.7 Compliance with Clause 4.8.6 shall be determined with the use of the probe shown in Figure 1 in
every possible position. See Clause 4.8.3.

4.8.8 The probe shall not be applied to holes in the shroud provided for locking if they do not exceed 10.2
mm (0.400 inch) in diameter.
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4.9 Grounding/bonding and dead-metal parts

491 A grounding/bonding type device shall have a separate contact for interconnection of the
grounding/bonding conductor. In Canada, the means for providing bonding shall comply with CAN/CSA
C22.2 No. 0.4.

4.9.2 The grounding/bonding terminal or lead and its corresponding contact of a male inlet or equipment
outlet intended for permanent installation shall be conductively connected to the mounting means,
housing, hood, shell or other dead-metal parts of a device that can come into contact with the equipment
enclosure.

493 |n theUnited-States-and l\llnvir\n7 the conductive connection-need not he prn\/ir’lnd if. the mounting
means, housing, hood, or shell is constructed of an insulating material and the lack of groundl continuity to
the equipment enclosure is readily apparent.

In Canada, this requirement does not apply.

4.9.4 In the
marked in ac

United States and Mexico, the conductive connection need.not be provided iff the device is

cordance with Clause 7.1.3.1.

In Canada, this requirement does not apply.

4.9.5 A deMice that has a metal shell used as the grounding/bending contact member shall lbe as follows:
a) The surface of the shell that is depended upon'for grounding/bonding continuity shiall not have a
non-gonductive coating or otherwise be subjected to conditions that can resdlt in loss of
grounding/bonding continuity;

b) One or more separate spring~ type components shall be incorporated to provide
grounding/bonding path continuity;

c) The grounding/bonding components shall be protected against damage; and

d) Injthe United States and*Mexico, the shell shall comply with the requirements of Clause 5.16. In
Canafa, this requirement does not apply.

4.9.6 The grounding/bonding contact shall be located and formed so the path of electrical
the groundinfg/bonding, contact of the mating plug is completed before continuity is establig
any other coftactand’its respective contact on the plug.

| continuity to
hed between

49.7 Thed e device is of
the interlocked type, which requires disconnection of the supply circuit before the plug can be inserted or
removed.

N H [ A H + % a + ] $ + bhaf o $ daf &
TUUTIUTTTYrvuUridinTy LUITmavt TictU TTUL TTIARNT LUTTIALl UTTUTT dily UUITCT Lulitiaot 1t

4.9.8 The grounding/bonding contact path, except for the metal housing or mounting, shall be of copper
or a copper alloy or equivalent material. If a metal housing is a part of the primary grounding/bonding path,
it shall not be of zinc or a zinc-based alloy.

4.9.9 A copper-base alloy rivet that is used to hold parts together in the grounding/bonding-contact path
or forms a part of the grounding/bonding path shall not contain less than 80 percent copper.

4.9.10 A connection in the grounding/bonding-contact path shall be secured by riveting, bolting,
clamping, or welding or by an equivalent mechanical means of securement, capable of complying with the
requirements of Clause 5.16.
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4.9.11 In mating devices provided with a grounding/bonding contact, the grounding/bonding contact shall
not be capable of touching a line-side phase contact, independent of any polarization feature of the
enclosure. This requirement is applicable only to devices rated 100 A and less, with four or fewer power
contacts, excluding grounding/bonding contacts. Such devices shall comply with the requirements of
Clause 5.27.

4.9.12 All exposed non-current-carrying metal parts of a device that are likely to become energized shall
be conductively connected to the ground/bond.

4.9.13 Grounding/bonding and other dead-metal parts shall be secured in place so that the spacings
required in Clause 4.7 are maintained.

4.10 Grounldinglbonding connections

4.10.1
Table 3.

The

4.10.2 Anin
inches).

4.10.3 Ater

a) Em
the wi

b) Be
411 Termirn

4.11.1 Devi

C22.1,orNO

411.2 Inth
conductors fq
terminals of g
terminals of
requirements

hrounding/bonding conductors of a device shall not be smaller in size than ag

tegral grounding/bonding pigtail lead for field connection shall'not be shorter tha

Minal provided for the field connection of a grounding/ending conductor shall:

ploy a mechanical clamping means that does nét depend upon solder for the ¢
e; and

capable of securing a conductor of the minimum size indicated in Table 3.

al parts

M-001-SEDE, as applicable. See Clauses 7.1.1.2-7.1.1.5.

e United States, pressure wire and set screw terminals used with single or mu
r fixed wiring shall comply with the applicable requirements in UL 486E. In

a devicedintended to accommodate 8 AWG or larger conductor shall com
of Supplement SB, Equipment Wiring Terminals for Use with Copper Conductor

4.11.3 The fightening torque for the field wiring terminals of the devices mentioned in Claus

indicated in

n 150 mm (6

onnection of

es shall be provided with suitable terminals or leads for the connection of condlictors having
an ampacity not less than the current rating for which they are intended in accordance with N

FPA 70, CEC

Itiple copper
Canada, the

device shall . comply with the applicable requirements of CSA C22.2 No. 158. In Mexico, the

ply with the

-

D.

b 4.11.2 shall

be specified by the device manufacturer and shall be marked as described in Clause 7.1.12.1.

4.11.4 A terminal plate that has a tapped hole for a soldering lug or pressure-wire connector shall be at
least 1.27 mm (0.050 inch) thick and shall have no fewer than two full threads in the metal for a terminal
screw.

4.11.5 Wiring terminals of a receptacle or power inlet shall be located or protected such that they cannot
be forced against the wiring in the terminal box or compartment during installation.

4.11.6 Crimp type terminals may be provided with an inspection hole at the end of the crimp well to
assure the full insertion of the conductor. Devices with crimp terminals shall be provided with
manufacturer's installation instructions and be used with stranded conductors only and marked in
accordance with Clause 7.1.12.3.
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4.11.7 Wire binding screws used in making electrical connections shall not be smaller than as indicated
in Table 4. Wiring terminal screws shall have no fewer than two threads of engagement into metal.

4.11.8 A No. 8 or larger binding screw that has more than the number of threads per inch indicated in
Table 4, with a terminal plate formed from stock 0.76 mm (0.030 inch) thick, may have the metal extruded
at the tapped hole to provide the two full threads of minimum engagement for the binding screw. To
determine compliance with note b of Table 4, six devices shall be used. Solid 14 AWG (2.1 mm?) copper
wire shall be placed under the screw head and wrapped 2/3 — 3/4 turn around the screw. The screw shall
then be tightened with a clutch-type torque screwdriver which has been calibrated and preset to release at
1.8 N-m (16 Ibf in).

4.11.9 A wiring terminal that involves a wire-binding screw shall have upturned lugs, or the equivalent, to
hold a wire upder the head of the screw.

4.11.10 Terminal parts that are depended upon to carry current and that come into icontagt with branch
circuit conductors other than the grounding/bonding conductor shall not have la coating of zinc or
cadmium.

4.11.11 Forna receptacle or an inlet, the integral supply leads shall not pe.shorter than 10 cnp (4 inches).

412 Pin-type (insulation-piercing) or insulation-displacementterminals

4.12.1 In agdition to the general performance requirements;.an attachment plug or cord qonnector that
employs either pin-type (insulation-piercing) or insulation-displacement terminals shall als¢ comply with
the requiremgnts in Clause 5.31.

4.12.2 Attachment plugs or cord connectors>that employ either pin-type (insulation-piercing) or
insulation digplacement terminals shall not be rated more than 30 amperes.

413 Assembly
4131 General

4.13.1.1 A|device incorperating two or more pieces shall be of such design that gany intended
grounding/bgnding contact polarization will not be defeated by improper assembly during installation.

4.13.1.2 Means shall ‘be provided for securely attaching the body of an inlet to the supporting base.
When assenbled;ithe body shall be prevented from turning with respect to the base.

4.13.1.3 Screwsuponm whichTthe permanent assempty of a device depends shattnotfoosen under normal
use.

4.13.1.4 A device shall be capable of being readily wired as intended and shall be capable of accepting a
flexible cord, cable, or Appliance Wiring Material (AWM) having an ampacity at least equal to the rating of
the device and of the type and size specified by the manufacturer.

4.13.1.5 Electrical contact shall be reliably maintained at any point at which a connection is made
between current-carrying parts.

4.13.1.6 A sealing compound, if used, and in contact with live parts, shall be of an insulating, waterproof
material that will not melt or flow at a temperature lower than the temperature rating of the conductors.
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4.13.1.7 In Canada and the United States, the determination of the softening point of a sealing
compound shall be made in accordance with ASTM E 28. In Mexico, the determination of the softening
point of a sealing compound shall be made in accordance with NMX-T-144-SCFI.

4.13.1.8 Sulphur shall not be not acceptable as a sealing compound.
4.13.2 Mating and intermateability

4.13.2.1 A device, including any configuration illustrated in Figures C1 — C5 of UL 1686, shall be
constructed so that electrical continuity between respective and similarly marked terminals is established
when the mating plug and outlet device are connected together.

4.13.2.2 Anjoutlet device shall not permit an attachment plug other than one that is specifidally intended
for use with the outlet to be inserted to the extent that electrical contact is made.

4.13.2.3 Attachment plugs, cord connectors, power inlets, receptacles, and-othéer devices that have
different elecfrical ratings or are intended to be wired with conductors having different tempefature ratings
shall not be irnfterchangeable with one another. See Clauses 5.24.2,7.1.1.3,;and 7.1.1.4.

4.14 Interldcks

4.14.1 An interlocked switch or circuit breaker employed <in Yan outlet-plug combinatjon shall be
constructed do the plug cannot be withdrawn from the outlet:while the contacts are alive, of be inserted
when the swifch or circuit breaker is in the “On” position.

2

4.14.2 The interlocked switch or circuit breaker shallbreak all ungrounded supply conductori
4.14.3 The interlocking mechanism shall comply with the requirements of Clause 5.19.

4.14.4 A pilpt contact switch shall comply with the applicable requirements for auxiliary devices in UL
508, CSA C2P2.2 No. 14, or NMX-J-515-ANCE.

4.14.5 A swjtch shall comply with‘the applicable requirements in the following:
a) NM[X-J-162-ANGE/ESA-C22.2 No. 4/UL 98,
b) UL p08, CSA€22.2 No. 14, or NMX-J-515-ANCE, or
¢) NMK-J=005-ANCE /CSA C22.2 No. 111/UL 20.

4.14.6 An interlock employing a circuit breaker shall comply with the applicable requirements in NMX-J-
266-ANCE/CSA C22.2 No. 5/UL 489.

4.15 Devices intended to accommodate a fuse

4.15.1 Devices shall be constructed so that they will accommodate an enclosed fuse or fuses having a
voltage rating not less than the voltage rating of the device.

4.15.2 The arrangement for holding the fuse shall comply with the requirements in NMX-J-009/4248/1-
ANCE/CSA C22.2 No. 4248.1/UL 4248-1, in conjunction with any of the associated Standards tabulated
below, as applicable for the class of fuseholder:

a) NMX-J-009/4248/4-ANCE/CSA C22.2 No. 4248.4/UL 4248-4,
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b) NMX-J-009/4248/5-ANCE/CSA C22.2 No. 4248.5/UL 4248-5,

c) NMX-J-009/4248/6-ANCE /CSA C22.2 No. 4248.6/UL 4248-6,

d) NMX-J-009/4248/8-ANCE/CSA C22.2 No. 4248.8/UL 4248-8,

e) NMX-J-009/4248/9-ANCE/CSA C22.2 No. 4248.9/UL 4248-9,

f) NMX-J-009/4248/11-ANCE/CSA C22.2 No. 4248.11/UL 4248-11,

g) NMX-J-009/4248/12-ANCE/CSA C22.2 No. 4248.12/UL 4248-12, or

h) NMX-J-009/4248/15-ANCE/CSA C22.2 No. 4248.15/UL 4248-15.

4.15.3 A dg
any provisior

4154 The
contact.

4.15.5 The
engaged in 3

4.15.6 An 4
components

a)lts

b) It s
fuse &

c)lts

d)Its

4.15.7 Poly

vice shall include provision for a fuse in each ungrounded conductor, but'ther
for a fuse in any other conductor.

removal or replacement of a fuse shall not expose any live parisyin a devic

construction of a plug shall ensure that a fuse or fuses will-not be removable wh
n outlet.

nclosure shall be provided for the fuse or fuses.in‘a device intended to accon
An enclosure shall comply with all of the following:

hall be of a moisture-resistant material in.aceordance with Clause 5.7.

1) Fiber and similar absorptive materials shall not be considered as hav
absorptive properties acceptable-for use as the enclosure of a fuse.

2) Molded phenolic and sirmilar thermosetting polymeric materials shall be ¢
having moisture-absorptive-properties acceptable for use as the enclosure of &

hall reduce the likelihood of persons unintentionally contacting uninsulated liv
nd fuse holder.

hall confine the &ffects of a fuse rupture to the interior of the enclosure.

hall comply with the requirements for insulating materials in Clauses 4.3.3 — 4.3

merje’materials used as the enclosure of a fuse shall have a flame class rating
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4.16 Cord or cable grip

4.16.1

A cord or cable grip shall be provided on a plug or cord connector to:

a) Permit the flexible supply cord or cable to be readily replaced; and

N

b) Prevent a stress from being transmitted to the conductor connections within the terminal
enclosure.

4.16.2 Devices provided with a suitable flexible conduit adapter or threaded inlet need not comply with
the requirement of Clause 4.16.1.
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4.16.3 If the cord or cable grip is threaded to the enclosure, it shall form a tight engagement. When
assembled in the intended manner, the cord or cable entry shall not turn or loosen. The grip and cord or
cable entry shall be smooth and free from sharp edges that can damage the jacket of the flexible cord or
cable.

4.16.4 The strain relief means shall be capable of being easily tightened or assembled on the specified
flexible cords to grip both the jacket and individually insulated conductors so that forces exerted on the
cord (pushing or pulling) are not transmitted to the wiring terminal.

4.16.5 Devices intended to accommodate more than 2-pilot pins or contacts shall employ a strain relief
means capable of being assembled on the specific Appliance Wiring Material (AWM) style number as
identified by the manufacturer

4.16.6 Deviges having two or fewer pilot contacts which are also intended and so identified for use with
an AWM cord or cable shall employ a strain relief means capable of being assembled orn the specific
Appliance Wifing Material (AWM) style number as identified by the manufacturer.

4.16.7 The ¢ord or cable grip shall comply with the requirements of Clause.5.12.

5 Tests

5.1 Representative devices

5.1.1 Prior fo initial electrical testing all devices shall be assembled or installed in accordance with the
manufacturer|s instructions. Testing with the use of a 60~z supply voltage may represent testing with the
use of a highgr frequency supply voltage not exceeding400 Hz. A 60 Hz test current at 110 gercent of the
rated current |s considered to represent a 50 Hz rating.

5.1.2 Unles$ stated otherwise, the test potential of a test circuit shall not be less than the test potential in
volts correspgnding to the voltage rating of'devices as indicated in Table 5.

5.1.3 Unles$ indicated for use at-a higher ambient temperature, the tests shall be conducted at any
ambient temperature within thesrange of 10 — 40°C (50 — 104°F). The ambient temperafure shall be
determined using either thermometers or thermocouples placed in the vicinity of the equipment being
tested. See Clause 7.1.1.1.,

5.1.4 Tempgrature readings shall be obtained by means of thermocouples consisting of 28 — 32 AWG
(0.08 — 0.03p mm?2).iron and constantan wires. It is a common practice to employ thermocouples
consisting of| 30 AWG (0.05 mm?) iron and constantan wires with a poten‘uometer type |of indicating
instrument. This-equipment shall be usec areferee measurement of temperature is necess dry.

5.1.5 Unless stated otherwise, three representative devices shall be used for each test. A lesser number
of complete devices may be used if:

a) The test can be repeated using different portions of a previously tested device; and

b) Agreeable to all parties concerned.

5.1.6 Devices shall be subjected to the appropriate tests outlined in Table 6.
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5.2 Accelerated aging

5.2.1 Rubber compounds

5.21.1 A molded-rubber attachment plug, or cord connector, or parts shall not show any apparent
deterioration and no greater change in hardness than five numbers as the result of exposure for 70 hours
in a full-draft circulating-air oven at a temperature of 100.0 £1.0°C (212.0 £1.8°F).

5.2.1.2 If possible, the molded rubber device shall be used complete. The hardness of the rubber shall
be determined as the average of five readings with an appropriate gauge, such as the Rex hardness

gauge or the Shore Durometer. The device shall be allowed to rest at room temperature for four or more
hours after removalfrom-the—oven—The-hardness—shall be-determined—again—as—the—a\

readings. Th
after exposu

In Mexico, th

5.2.1.3 The
of rubber ang

5.2.2 PVC
5221 Ad
thermoplasti
or other vis

oven atate

In Mexico, th

i

J
e difference between the average original hardness reading and the average
e to the heat conditioning is the change in hardness.

e Shore Durometer is described in NMX-T-024-SCFI.

accelerated-aging tests mentioned in Clauses 5.2.1.1 — 5.2.1:2 shall be made
on each basic rubber compound employed for the device.

compounds

bvice having a body of molded plasticized polyvinyl chloride or a polyvinyl chlori
elastomer having a hardness of Shore D65 or.fess shall not show any cracks,
le signs of deterioration as the result of.exposure for 96 hours in a full-draft
perature of 100.0 £1.0°C (212.0 £1.8°F).

e Shore Durometer is described in NMX-T-024-SCFI .

5.3 Compagrative tracking index

531 A po
electrical cle
746A, CAN/(
of 3 or a mini

ymeric material used’ for electrical insulation, an internal barrier necessary
prances and creepage distances, or enclosure of live parts, tested in accord
LSA-C22.2 No. 0.47, or NMX-J-597/1-ANCE, shall have a minimum Performanc
mum CTI voltage’of 175.

5.4 Glow Wire

541 A po
electrical cle

ymeric material used for electrical insulation, an internal barrier necessary

erage of five
eading taken

pn each color

de copolymer
discoloration,
circulating-air

to maintain
ance with UL
e Level Class

to maintain

rances ana creepage distances, or enciosure of tive parts snall be tested mac

ordance with

the requirements of Clause 5.4.2 to determine its resistance to ignition from overheated conductors
caused by circuit overloads.

5.4.2 Three finished devices, or fewer, if appropriate, shall be subjected to the glow wire ignition test
described in UL 746C, IEC 60695-2-10, or NMX-J-565/2-10-ANCE. There shall not be ignition of the
insulating material during 30 seconds of application of the probe at 750 °C + 10 °C.

5.5 High-current arc resistance to ignition

5.5.1

A polymeric material used for electrical insulation, an internal barrier necessary to maintain

electrical clearances and creepage distances, or enclosure of live parts, when tested as described in
Clauses 5.5.4 — 5.5.7 shall not ignite within the number of arcs specified in Table 7 for the flame class of
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the insulating material. In addition, there shall not be dielectric breakdown caused by formation of a
permanent carbon conductor path.

5.5.2 An insulating material used in the face of an outlet device that has been subjected to the test in
Clause 5.26 need not be subjected to the test in Clause 5.5.1.

5.5.3 An insulating material that has previously been accepted for use in the face of an outlet device in
accordance with Clause 5.5.2 shall be acceptable for use in other applications without being subjected to
the test in Clause 5.5.1.

5.5.4 Three fully assembled devices shall be tested. When preparing devices for test, the condition that

will cause th

if the material
the test circui

5.5.5 Thetq
of the device
between the

attempt to ign
different pote
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build-up acro
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C22.2 No. 0.2
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indicated in G
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include a volt

5.6 Mold st

Immedliately following the completion of the arcing portion of the test, the device shall
1z essentially sinusoidal potential applied as described in Clause 5.5.7 between live parts of

areatest nrning nearthe material hnihg tested-in-the-deVice-shallbe-simulated-

being tested is used in the face of an attachment plug, one line contact shall be
described in Clause 5.5.5.

st circuit shall provide test currents and test voltages equal to the current and v
o be tested but not exceeding 30 A or 240 V ac in any case. The testarc shall b
ive parts and any adjacent part where breakdown is likely to accur. The arc sha
ite materials forming parts of the enclosure or to ignite materials located betwee
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e probe shall be used to break through insulation, cfeate arc tracking, or cre
5s the surface of the insulating material at the rate of 30 — 40 arc separations pe
veloped with the probe shall not exceed the creepage distances specified in

, or NMX-J-597/1-ANCE.

rity and between live parts and nen=current-carrying parts. The test potentia
lause 5.10. Humidity conditioning-shall not be applied.

pvice shall be tested by means of a 500 VA or larger capacity transformer v
entially sinusoidal and can’be varied. The applied potential shall be increased f1
est level is reached, and shall be held at that level for one minute. The increase
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5.6.1
shrinkage, or

other distortion that results in any of the following:

As a result of temperature conditioning specified in Clause 5.6.3, there shall not be any warpage,

a) Making uninsulated live parts, other than exposed wiring terminals, or internal wiring accessible
to contact by the probe illustrated in Figure 1. See Clause 4.8.3;

b) Defeating the integrity of the enclosure so that acceptable mechanical protection is not afforded

to the

c) Inte

internal parts of the device;

rference with the operation, function or installation of the device;

d) A condition that results in the device not complying with the strain relief requirements, if
applicable;
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e) A reduction of clearances and creepage distances between uninsulated live parts of opposite
polarity, uninsulated live parts, and accessible dead or grounded/bonded metal below the minimum
acceptable values; and

f) Any other evidence of damage that could increase the risk of fire or electric shock.

5.6.2 Devices employing only thermosetting materials need not be subjected to the mold stress relief
test.

5.6.3 The devices shall be placed in a circulating-air oven maintained at a temperature of at least 10°C
(18°F) higher than the maximum temperature of the device measured during the temperature test
described in Clause 5.25, but not less than 70°C (158°F). The devices shall remain in the oven for 7 hours,
then be remgved from the oven and allowed to cool to room temperature before determining gompliance.

5.6.4 Immediately following the completion of this test, the devices shall be subjectefd to the test
described in Clause 5.10.

5.7 Moistufe absorption resistance
5.7.1 Moisture-resistant insulating materials shall not absorb more than'6 percent of water iy mass.

5.7.2 The material shall be:
a) Dried at 105 £5°C for 1 hour;
b) Wgighed (W,);
c) Imnersed in distilled water at 23 +1°C fop24 hours;
d) Removed from the distilled water and the excess surface moisture wiped off; and

e) Refveighed (W,).
5.7.3 The moisture absorbed by'the material shall be calculated as:

M=M  oo%
0
m

5.7.4 In Capada and the United States, a material tested in accordance with ASTM D 570|and having a
value of 6 pefcent or less need not be tested.

In Mexico, a material tested in accordance with NMX-J-565-ANCE and having a value of 6 percent or less
need not be tested.

5.8 Humidity
5.8.1 Devices shall not be adversely affected by humid conditions which may occur in anticipated use.
5.8.2 Cabile entries, if any, shall be left open. If knock-outs are provided, one of them shall be opened.

5.8.3 Previously untested devices, wired as intended, shall be used for this test. A mating attachment
plug shall be inserted into the contact openings of one of the mating devices. Covers which can be
removed without the aid of a tool shall be removed and subjected to the humidity conditioning with the
main part; spring lids shall be open during this conditioning.
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5.8.4 The devices shall be placed for 7 days (168 hours) into an environmental chamber maintained at a

minimum rela

tive humidity of 90 +2 percent, and at a temperature (t) of 35 £2°C (95 +3.6°F).

5.8.5 After this conditioning, the devices shall be subjected to the tests described in Clauses 5.9 and

5.10.
5.9

5.9.1

Insulation resistance

than 5 megohms.

The insulation resistance of a device, after conditioning as indicated in Clause 5.8, shall not be less

59.2 Comp
cabinet or in
of covers whi
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he room in which the devices were brought to the prescribed temperature, afte|
ch may have been removed.

the humidity
I reassembly

5.9.3 For thg purpose of these tests, the neutral contact and pilot contact are eactnconsidergd as a pole.
5.9.4 The ifsulation resistance shall be measured with a dc voltage of approeximately 500 V applied, the
measurement being made 1 minute after application of the voltage.
5.9.5 Forregeptacles and connectors, the insulation resistance shall be measured consecutjvely:
a) Beteen all poles connected together and the body."The measurement shall be mpde with and
withodt a plug in engagement;

b) Bet
engag

c) Bet
lining,

edge of the lining.

5.9.6 Forpl
a) Bet
b) Bet

c) Bet
lining,

ween each pole in turn and all others, these being connected to the body, W
ement; and

ween any metal enclosure and metal foil in contact with the inner surface of
if any, a gap of approximately 4-mm (0.15 inches) being left between the mets

igs, the insulation resistance shall be measured consecutively:
veen all poles cennected together and the body;
veen each.pole in turn and all others, these being connected to the body; and

ween_any metal enclosure and metal foil in contact with the inner surface of
if any,"a gap of approximately 4 mm (0.15 inches) being left between the mets

edge o¢f'the lining.

ith a plug in

its insulating
| foil and the

its insulating
| foil and the

5.9.7 The term “body” includes all accessible metal parts, metal foil in contact with the outer surface of
external parts of insulating material, other than the engagement face of connectors and plugs, fixing
screws of bases, enclosures and covers, external assembly screws, and grounding/bonding terminals, if
any.

5.10 Dielectric withstand

5.10.1 Devices intended for permanent or fixed installation shall withstand without breakdown a 50 — 60
Hz essentially sinusoidal potential applied as described in Table 8 for one minute between live parts of
opposite polarity and between live parts and grounding/bonding or non-current carrying immediately
following the humidity conditioning and insulation resistance measurements described in Clause 5.8 and
Clause 5.9.
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5.10.2 Each device shall be tested by means of a 500 VA or larger capacity transformer whose output
voltage is essentially sinusoidal and can be varied. The applied potential shall be increased from zero until
the required test level is reached and shall be held at that level for one minute. The increase in the applied
potential shall be at a uniform rate and as rapid as is consistent with its value being correctly indicated by a
voltmeter.

5.10.3 If the output of the test-equipment transformer is less than 500 volt-amperes, the equipment shall
include a voltmeter in the output circuit to indicate the test potential directly.

5.10.4 Devices intended for other than fixed or permanent installation and devices intended for
installation on flexible cords shall be capable of withstanding the application of an ac potential of 1000V

plus 2 times

he rated voltage applied for a period of one minute between live parts of opposi
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Conductor secureness

onductor of a flexible cord or cable is connected to an element (male or female

device beforg the element has been assembled into the dévice, the connection shall not breg

applied for 1
the device.

5.11.2 Whil
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Table 9 shall

5.11.3 Dev
5.11.1 and
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e the test mentioned in Clause 5(11.1 is being performed, the angle between the
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5.11.2, except using the Appliance Wiring Material (AWM) style as iden

manufacturel.
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5.12 Cord or cable secureness

5.12.1

A cord or cable connected device shall not show any evidence of damage to the flexible cord or

cable, the enclosure of live parts, the strain relief means, or grounding/bonding means after the force
specified in Table 10 is applied and removed. It shall be tested using both the maximum and minimum
diameter flexible cord or cable that the cable grip is designed to accommodate. After being subjected to
each test described and with the force removed, there shall be no axial displacement of the supply
conductors, conductor insulation, or outer jacket of the flexible cord or cable from the assembled condition
exceeding the maximum allowed displacement as specified in Table 10.

5.12.2 The device shall be assembled as intended onto a 30 cm (12 inch) or longer length of flexible cord
or cable placed in the device with its conductors positioned as if the conductors were to be connected to
the terminals. Screws, nuts, or other hardware shall be tightened according to the manufacturer's
instructions. The flexible cord or cable shall be cut at a right angle to its major axis (but not stripped).
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5.12.3 The cord or cable clamp shall be held firmly in place. The force shall be applied gradually and
sustained for a period of 1 minute to the flexible cord or cable, at a point not less than 15 cm (6 inches)
from the cord or cable grip, in a direction perpendicular to the plane of the opening and in line with the
flexible cord or cable.

5.12.4 After the force in Table 10 is applied and removed, a torque shall be applied to the flexible cord or
cable at a point 15 cm (6 inches) from the cord or cable grip (as specified in Table 10) for 1 minute in the
direction least favorable to the clamp construction.

5.12.5 Devices employing more than 2-pilot pins or contacts shall be tested as described in Clauses
5.12.1 — 5.12.4, except using the Appliance Wiring Material (AWM) style as identified by the manufacturer.

5.12.6 Deviges having two or fewer pilot contacts that are also intended for use with anf AWM cord or
cable shall be additionally tested as described in Clauses 5.12.1 — 5.12.4 using the\appliance wiring
material (AWM) style as identified by the manufacturer.

5.13 Impact (plugs and connectors)

5.13.1 A rewireable plug or a connector shall be fitted with a length of the-maximum size flgxible cord or
cable, as spefified in the manufacturer's instructions, that corresponds to the rating of the devjce.

5.13.2 The free end of the cord or cable, which shall be appraXimately 2250 mm (90 inchejs) long, shall

be fixed to a V

5.13.3 The
concrete flool

vall at a height of 750 mm (30 inches) above thedleor, as shown in Figure 2.

device shall be held so that the cord or eable is horizontal and then allowe
eight times. The cord or cable shall be rotated through approximately 45° at its

H to fall to a
boint of fixing

each time.

5.13.4 A ddvice employing a nonmetallicxenclosure or an enclosure of a zinc-based a
conditioned for 6 hours in air maintained at=25 +1°C (-13 £1.8°F) prior to the test. Imnmedia

lloy shall be
fely following

removal from the conditioning chamber;, the devices shall be subjected to the impacts as|described in
Clauses 5.13|1 - 5.13.3.
5.13.5 As 4 result of the applied impacts specified in Clause 5.13.3, there shall be ng cracking or

breakage, deformation, loasening or detachment of parts, or other adverse effect that results|in any of the
following:
a) Making uninsulated live parts or internal wiring accessible to contact by the probelillustrated in
Figurd 1..See Clause 4.8.3;

b) Defeating the integrity of the enclosure so that acceptable mechanical protection is not afforded
to the internal parts of the device or polarization of the device is defeated. Cracks, chips, and dents
that do not adversely affect the protection against electric shock or moisture shall be disregarded;

c) Interference with the operation, function, or installation of the device. The locking retaining
means used to hold mating devices together is not prohibited from sustaining damage if it does not
interfere with the operation or function of the devices or if it is obvious that they are damaged and
must be replaced;

d) A condition that results in the device not complying with the strain relief requirements, if
applicable;

e) A reduction of clearances and creepage distances between uninsulated live parts of opposite
polarity, uninsulated live parts and accessible dead or grounded/bonded metal below the minimum
acceptable values; and
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f) Any other evidence of damage that could increase the risk of fire or electric shock.

5.13.6 Immediately following the completion of this test, the devices shall be subjected to a repeated
Dielectric Voltage-Withstand Test as described in Clause 5.10.

5.14 Crush

5.14.1 Devices intended to be wired onto flexible cord shall be placed between flat rigid horizontal steel
plates which are large enough to cover the device with the cable installed. A crushing force shall be
applied, increased gradually to a value of 1113 N (250 Ibf) and held for one minute. The force shall then be

gradually removed. Each device shall be oriented in a natural resting position before applying the force.

5.14.2 The
product by th

5143 A d
conditioned f
removal from
Clauses 5.14

5144 As 3
breakage, dg
a) M3
Figur

b) Dej
to the

flexible cord used to wire the device shall be the minimum size specified,fon
e manufacturer. See Clause 7.1.1.2.

or 6 hours in air maintained at =25 £1°C (=13 +1.8°F) prior to thé.lest. Immedia
the conditioning chamber, the devices shall be subject to the\crushing force as
.1—-5.14.2.

result of the applied force specified in Clause 5.14.4, there shall not be an
formation, or other adverse effect that results in angofthe following:
p 1. See Clause 4.8.3.

feating the integrity of the enclosure soithat acceptable mechanical protection i
internal parts of the device or polarization of the device is defeated.

use with the

bvice employing a nonmetallic enclosure or an enclosure of a Zinc‘based alloy shall be

tely following
5 described in

y cracking or

king uninsulated live parts or internal wiring accessible to contact by the probg illustrated in

5 not afforded

c) Intgrference with the operation, furiction or installation of the device. The locking refaining means

used
or fun

fo hold mating devices together may sustain damage if it does not interfere with
ction of the devices or it is obvious they are damaged and must be replaced.

the operation

d) A |condition that results. in the device not complying with the strain relief requirements, if
appligable.
e) A reduction of.cClearances and creepage distances between uninsulated live parts of opposite

polarity, uninsulated live parts and accessible dead or grounded/bonded metal below|the minimum
acceptable values.
f) Any| ether evidence of damage that could increase the risk of fire or electric shock.
5.14.5 Immediately following the completion of this test, the devices shall be subjected to a repeated
Dielectric Voltage-Withstand test as described in Clause 5.10.
5.15 Withdrawal force
5.15.1 The pressure exerted by mating contacts of a plug with a receptacle or connector shall be

sufficient to keep it from working out of the receptacle or connector in normal use. The circuit shall not be
disconnected by the application of a force less than the value shown in Table 11. The force shall be
applied for one minute.

5.15.2

of Clause 5.15.1 shall not apply.

If the plug, receptacle, and connector are of the mechanically interlocked type, the requirements
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5.156.3 Compliance shall be checked with the device fully engaged as intended, mounted so the axis of
the contacts are vertical with the device openings facing downward. During the test, any manually
operated locking retaining devices shall not be engaged.

5.16 Grounding path current (In Mexico and the United States only)

5.16.1 The assembly of mating grounding devices shall carry the current specified in Table 12 for the
time specified in that table. The current shall be based on the minimum size grounding conductor required
for the ampere rating of the device. See Table 12. The components in the grounding path shall not crack,
break, or melt.

device, with t
manufacture
copper buildi
flexible cord
passed throu

5.16.3 After]
assembly wh

5.16.4 Any
used to deter

5.17 Short
5171

51711 A
tests in acco
Clauses 5.17

Geng¢ral

he terminals employed to hold the conductor tightened using a torque as, spq
s instructions. Receptacles and power inlets shall be wired with the minimum 4
g wire conductor. Plugs and connectors shall be wired with flexible, stranded cg
pr cable sized on the basis of the ampere rating of the device,\The test cur
hh the mating devices and grounding wires in series.

having carried the current specified in Clause 5.16.1,~¢ontinuity shall exis
bn measured between the grounding conductors.

ndicating device such as an ohmmeter, battery-and-buzzer combination, or the
mnine whether continuity exists.

Circuit withstand (motor rated devices)

evice having a motor rating-of more than 1 horsepower (746 W) shall be sub
dance with Clauses 5.17.2:5 — 5.17.2.15 when protected by a fuse or in acc
2.1 and 5.17.2.2 when.protected by a circuit breaker. The overcurrent protective

shall have an
required by C

5171.2 If {
intended for |

interrupting rating.atleast equal to the test current specified in Table 13. See
auses 7.1.13.1 {7)1.13.4.

uch equipment is marked to limit protection to fuses only, it shall not be ¢
se in a eircuit protected by an inverse-time circuit breaker.

ductor of the
nhinal of each
cified by the
llowable size
nductor from
rent shall be

on the test

like, may be

jected to the
brdance with
device used
the markings

bnsidered as

5.17.1.3 Testingwith inverse-time circuit breakers shall not be required if it is shown tha{ the clearing
time of the inverse=time circuit breakers will be less than that of the fuse with which the prnri ct has been
tested.

5.17.2 Protective devices

5.17.2.1

The fuses used for the tests shall be specified as follows:

a) For a device intended for use on general purpose branch circuits, the rating of the fuse used
shall be the ampere rating of the device.

b) For a device intended for use on motor branch circuits, the fuses used for the tests shall be
specified by the manufacturer in accordance with Table 14.

5.17.2.2 An inverse-time circuit breaker used for the test described in Clauses 5.17.2.5 — 5.17.2.15 shall
be specified by the manufacturer in accordance with (a), (b), or (c):
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a) For a device intended for use on general purpose branch circuits, the rating of the inverse-time

circuit breaker shall be the ampere rating of the device.

b) For a device intended for use on motor branch circuits, the inverse-time circuit breaker may be
rated four times the maximum full-load motor-current rating for full-load currents of 100 amperes or
less or three times the maximum full-load motor-current rating for full-load currents greater than
100 amperes. If the calculated value of the circuit breaker is between two standard ratings as
specified in Clause 5.17.2.4, a circuit breaker of the nearest standard rating less than the

calculated value shall be used. If the calculated value of the circuit breaker is

less than 15

amperes, a circuit breaker rated 15 amperes shall be used. No marking of the circuit breaker rating

is required on the product.

c) The-inverse-time—circtitbreakermentioned-abe ve-may+ rat specified in
(b) if the product is marked to indicate the limit of protection.
5.17.2.3 Stpandard ampere ratings for fuses are 15, 20, 25, 30, 35, 40, 45, 50, 606, 70, 80,(90, 100, 110,
125, 150, 175, 200, 225, 250, 300, 350, 400, 450, 500, 600, 601, 700, 800, 1000,1200, 1600, 2000, 2500,
3000, and 4Q00.
5.17.2.4 Standard ampere ratings for inverse-time circuit breakers are, 15; 20, 25, 30, 35, 40, 45, 50, 60,
70, 80, 90, 100, 110, 125, 150, 175, 200, 225, 250, 300, 350, 400, 450, 500, 600, 700, 800, 1000, 1200,

1600, 2000,

51725 A
service.

51726 A
a device inte
of at least 12
for use on ¢
matching the
CEC C22.1,
accordance

allowable wire size shall be used."An attachment plug wired as specified in Clause 5.17.2.

the same siz

5.17.2.7 Fa
The wire, co
CEC C22.1,
conductor siz
intended. Fo

500, 3000, and 4000.

device shall be tested in an enclosure representative of that likely to be efcountered in

eceptacle shall be wired to each of the testing terminals by 1.2 m (4 feet) of wirg per pole. For
ded for use on motor branch circuits;the wire shall be the smallest size having an ampacity
percent of the maximum full-load~motor-current ratings of the device. For a dgvice intended
jeneral purpose branch circuits;’the wire shall be the smallest size having|an ampacity
ampere rating of the device-The wire size shall be determined in accordance with NFPA 70,
or NOM-001-SEDE, as‘applicable, based on the wire temperature rating marked in
vith Clauses 7.1.1.2 and 721.1.3. If the terminal will not receive that size of wire, the maximum
a) and using

—

b wire shall be plugged into the receptacle.

r an attachment plug, cord connector, or inlet, each assembly shall be tested gs assembled.

e,if\applicable, marked on the device. The grounding/bonding conductor shall
this test:

a) An

attachment plug shall be assembled to a 0.6 m (2 ft) length of flexible cord or cable. The load

conductors shall be shorted together at the end. The plug shall then be inserted in a receptacle

wired

as described in Clause 5.17.2.6.

b) A cord connector shall be assembled to a 1.2 m (4 feet) length of flexible cord or cable wired at

one e

nd to the testing terminals. An attachment plug, shorted as described in Clause 5.17.2.6, shall

be plugged into the cord connector.

c) An
0.6m

inlet shall be assembled and installed as intended. The load terminals shall be wired with a
(2 ft) length of flexible cord or cable which is shorted together at the end. The mating cord

connector shall be wired to the testing terminals by 1.2 m (4 feet) of wire.

5.17.2.8 The test wires and cord may exceed the specified length if they are in the circuit during

calibration.


https://ulnorm.com/api/?name=UL 1682 2022.pdf

36 NMX-J-719-ANCE ¢ CSA C22.2 No. 182.1:17 ¢ UL 1682 MARCH 11, 2022

5.17.2.9 The grounding/bonding conductor or the metal enclosure shall be connected through a non
time-delay, 30-ampere cartridge fuse to the electrical supply live pole judged least likely to arc to ground.
The fuse referred to in Clause 5.17.1.1 shall be connected in series with the pole judged most likely to
strike ground. The connection shall be made to the load side of the limiting impedance by a 10 AWG (5.3
mm?) copper wire that is 1.2 — 1.8 m (4 — 6 ft) long.

5.17.2.10 The connection may be made with 12 or 14 AWG (3.3 or 2.1 mm?) copper wire if the branch-

circuit conductors the equipment is intended to be connected to are 12 or 14 AWG, respectively.

5.17.2.11

like, on the outside of the enclosure.

During the test, surgical cotton shall be placed at all openings, covers, flanges, joints, and the

517212 E
alternating-cJ
The open-cirq
except that t
concerned. T
rating when

517213 F
be tested. If a

517.214 A
with Table 13
a resistor, ex
resistor is af
minimum val
calculated by

in which:

E is the voltq
during the sh

5.17.2.15

f

nuipment rated for direct current shall be tested using a direct current elec
rrent equipment shall be tested on a 60 Hertz essentially sinusoidal currenteleg
uit voltage of the test circuit shall be 100 to 105 percent of the voltage rating d
he voltage may exceed 105 percent of the rated voltage with the.concurre
ne test circuit shall be capable of delivering the current specified in‘Table 13 for 3

rical source;
trical source.
f the device,
nce of those

given motor

the system is short-circuited at the testing terminals to which the device dinder test is
connected, and this shall be verified by means of an oscillograph.

br all test operations, the test circuit shall be closed ontthe mated devices. Two
n interlock is provided, the test shall be conducted with/the interlock switch closs

r core type reactors shall be employed in théedine to obtain the power factor in
The reactors may be connected in parallel,Gut no reactor shall be connected in
cept that a reactor in any phase may be shunted by a resistor if the power cons
proximately 0.6 percent of the reactive volt-amperes in the reactor in that
lie of the shunting resistance used:with a reactor having negligible resista
the equation:

ge across’thé reactor with current | flowing as determined by oscillographic n
pri-circuit calibration or by proportion from meter measurements at some lower ¢

a.group of devices having different ratings are of the same construction and ma

devices shall
d.

accordance
parallel with
umed by the
phase. The
nce shall be

neasurement
Lrrent.

erial and are

intended for use with one size of Tuse, tests on the fowestand highest Tatings may be considered to be
representative of that group.

5.17.2.16 After the protective device has cleared the fault, the device shall comply with the following:

a) There shall not be any discharge of parts. The pin and sleeve contacts shall not disintegrate,
evaporate, or weld. There shall not be any damage to the device, the wiring terminals, or other
parts that would impair the function of the device.

b) There shall not be any breakage of insulating bases or supports to the extent that the integrity of
the mounting or insulation of live parts is impaired.

c) There shall not be any ignition of the cotton or cord insulation, or any other risk of a fire, and the

circuit

breaker shall operate when the test circuit is closed.
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d) The fuse connected between the live pole and the grounding/bonding conductor or the

enclo

5.17.3 Cali

5.17.31

5.17.3.1.1

sure shall not open.

bration of test circuits

General

circuit-withstand rating of the device. The frequency of the test circuit shall be 60 +12 Hz.

5.17.3.2 Available current of 10,000 amperes or less

5.17.3.2.1
power factor

a) Fo
comp

determine the power factor.

b) Fg
Figur
direct
To oh
reco

deter
half o
facton

pointsg.

5.17.3.3 A

5.17.3.3.1

be determingd in accordance with the requirements in Clauses 5.17.3.3.2 — 5.17.3.3.8. In

used to mesd
5.17.3.4.1 -

The available current capacity of the circuit shall be at least the value required for the short-

For an alternating-current circuit intended to deliver 10,000 amperes or less) th
shall be determined as follows:

a 3-phase test circuit, the current shall be determined by averagingthe’rms val
ete cycle of current in each of the three phases; the voltage to-heutral sh3

r a single-phase test circuit, the current shall be the rms value of the first compl
b 3) when the circuit is closed to produce an essentially symmetrical current w
Lcurrent component shall not be added to the valugiobtained when measured
tain the desired symmetrical waveform of a single-phase test circuit, control
mended, although random closing methods “may be used. The power fa
ined by referring the open-circuit voltage wave to the two adjacent zero poir
f the first complete current cycle by transposition through a suitable timing way
shall be computed as an average of the values obtained by using these twa

ailable current more than 10,000 amperes

For circuits intended to deliver more than 10,000 amperes, the current and pow

sure test circuits-of-over 10,000 amperes shall comply with the requiremen
b.17.3.4.11.

5.17.3.3.2
measuring th

frequency timming wave — after the initiation of the short-circuit.

The rms symmetrical current shall be determined, with the supply terminals sho

e alternating-current component of the wave at an instant 1/2 cycle — on the ba

e current and

les of the first
Il be used to

bte cycle (see
aveform. The
as illustrated.
ed closing is
ctor shall be
ts at the end
e. The power
current zero

er factor shall
strumentation
s in Clauses

rt-circuited by
sis of the test

In Canada and the United States, the current shall be calculated in accordance with Figure 7 in ANSI/IEEE

C37.09.

In Mexico, the current shall be calculated in accordance with Figure 4 of this Standard.

5.17.3.3.3 For a 3-phase test circuit, the rms symmetrical current shall be the average of the currents in
the three phases. The rms symmetrical current in any one phase shall not be less than 90 percent of the

required test

current.

5.17.3.3.4 The test circuit and its transients shall be such that:

a) 3 cycles after initiation of the short-circuit, the symmetrical alternating component of current will
not be less than 90 percent of the symmetrical alternating component of current at the end of the
first 1/2 cycle; or
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b) The symmetrical alternating component of current at the time at which the overcurrent-protective
device will interrupt the test circuit is at least 100 percent of the rating for which the device is being
tested.

In 3-phase circuits, the symmetrical alternating component of current of all three phases shall be
averaged.

5.17.3.3.5 The power factor shall be determined at an instant 1/2 cycle - on the basis of the test
frequency timing wave - after the short-circuit occurs. The total asymmetrical rms amperes shall be
measured in accordance with Clause 5.17.3.3.2, and the ratio M, or M, shall be calculated as follows:

(<] I v

Average 3 phases — Symmetrical rms Amperes

M, (3 phase) =

Asymmetrical rms Amperes

M,, (1ph =
w (1phase) Symmetrical rms Amperes

Using ratio Mj, or My, the power factor shall be determined from Table 15«

5.17.3.3.6 Tlhe power factor of a 3-phase circuit may be calculated by using controlled clpsing so that
upon subseqlient closings a different phase will be caused to“have maximum asymmetrical conditions.
The power factor of each phase could then be determined using the method described for [single-phase
circuits in Clause 5.17.3.3.5. The power factor of the 3-phase circuit shall be considered to bg the average
of the power factors of each of the phases.

5.17.3.3.7 The recovery voltage shall be at least €qual to the rated voltage of the device. The peak value
of the recovefy voltage within the first complete half-cycle after clearing and for the next five successive
peaks shall be at least equal to 1.414 times the rms value of the rated voltage of the device| Each of the
peaks shall npt be displaced by more than £10 electrical degrees from the peak values of thg open-circuit
recovery voltage - that is, the displacement of the peak from its normal position on a sinusoidal wave. The
instantaneous values of recovery voltage for each of the first six half-cycles [measured at
the 45° and 135° points on the wave shall be not less than 85 percent of the rms value of the fated voltage

the first six hglf-cycles shall net be less than 75 percent of the rms value of the rated voltage of the device.

5.17.3.3.8 If there ismo attenuation or phase displacement of the first full cycle of the recgvery voltage
wave when gompared with the open-circuit secondary voltage wave before current flow in|a circuit that
employs secandary closing, the detailed measurement of recovery voltage characteristics as indicated in

5.17.3.4 Instrumentations for test currents above 10,000 amperes

5.17.3.4.1 The galvanometers in a magnetic oscillograph employed for recording voltage and current
during circuit calibration and while testing shall be of a type having a flat (+5 percent) frequency response
from 50 to 1200 Hz. For fast acting fuses, current limiters, or motor-short-circuit protectors, a
galvanometer may need to have a flat frequency response from 50 to 9000 Hz, or an oscilloscope may be
needed to obtain accurate values of peak current, (I,), and energy let-through, (1%).

5.17.3.4.2 Galvanometers shall be calibrated as described in Clauses 5.17.3.4.3-5.17.3.4.6.

5.17.3.4.3 When a shunt is used to determine the circuit characteristics, a direct-current calibrating
voltage is normally used. The voltage applied to the oscillograph galvanometer circuit shall result in a
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deflection of the galvanometer approximately equivalent to that which is expected when the same
galvanometer circuit is connected to the shunt and the nominal short-circuit current is flowing. The voltage
shall be applied to cause the galvanometer to deflect in both directions. Additional calibrations shall be
made using approximately 50 percent and approximately 150 percent of the voltage used to obtain the
deflection indicated above, except that if the anticipated maximum deflection is less than 150 percent,
such as a symmetrically closed single-phase circuit, any other suitable calibration point shall be chosen.
The sensitivity of the galvanometer circuit in volts per millimeter (or volts per inch) shall be determined
from the deflection measured in each case, and the results of the six trials averaged. The peak amperes
per millimeter (or amps per inch) shall be obtained by dividing the sensitivity by the resistance of the shunt.
This multiplying factor shall be used for the determination of the rms current as described in Clause

5.17.3.3.2.

5.17.3.4.4
same geners

517.345

current shal
galvanomete
is expected
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\ 60 Hz sine-wave potential may be used for calibrating the galvanometer eirg
I method described in Clause 5.17.3.4.3. The resulting factor shall be multiplied

be used to calibrate the galvanometer circuit. The value 6fycurrent a
r circuit shall result in a deflection of the galvanometer approximately equivalen
vhen the same galvanometer is connected to the secondaryof'the current tra
rt-circuit current is flowing in the primary. Additional< calibrations shall
y 50 percent and approximately 150 percent of the current used to obtain
pve except that if the anticipated maximum deflectiah'is less than 150 percent
y closed single-phase circuit, any other suitable calibration point shall be

the galvanometer circuit in rms amperes, per millimeter (or amps per i
h each case and the results averaged. The ‘average sensitivity shall be mu
former ratio and by 1.414 to obtain peakCamperes per millimeter (or amps p
| be used for the determination of the rms Current as described in Clause 5.17.3

\Il the galvanometer elements employed shall line up properly in the oscillo
differences shall be noted and*used as needed.

The sensitivity of the galvanometers and the recording speed shall be such that
pnt, and power factor can be determined accurately. The recording speed shall e at least 1.5

per second.

Vith the test eircuit adjusted to provide the specified values of voltage and curre

(coaxial)¢shunt that has been found acceptable for use as a reference conng
Sts described in Clauses 5.17.3.4.9 and 5.17.3.4.10 shall be conducted to verify
bcturer's instrumentation.

uit, using the
by 1.414.

(Vhen a current transformer is used to determine the circuit characteristics, an alternating

bplied to the
to that which
nsformer and
be made at
he deflection
such as in a
chosen. The
ch) shall be
tiplied by the
er inch). This
13.2.

graph, or the

the values of

nt, and with a
pcted into the
the accuracy

5.17.3.4.9

Viththe seconaary open-circuileo, the transformer shattbe five andthe volta

e at the test

terminals observed to see if rectification is occurring, making the circuit unacceptable for test purposes,
because the voltage and current will not be sinusoidal. Six random closings shall be made to demonstrate
that residual flux in the transformer core will not cause rectification. If testing is done by closing the
secondary circuit, this check may be omitted, provided that testing is not commenced before the
transformer has been live for approximately 2 seconds, or longer if an investigation of the test equipment
shows that a longer time is necessary.

5.17.3.4.10 With the test terminals connected together by means of a copper bar, a single-phase circuit
shall be closed as nearly as possible at the moment that will produce a current wave with maximum offset.
The short-circuit current and voltage shall be recorded. The primary voltage shall be recorded if primary
closing is used. The current measured by the reference shunt shall be within 5 percent of that measured
using the manufacturer's instrumentation, and there shall be no measurable variation in phase relationship
between the traces of the same current. Controlled closing is not required for polyphase circuits.
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5.17.3.4.11 When the verification of the accuracy of the manufacturer's instrumentation is completed, the
reference coaxial shunt shall be removed from the circuit. The reference coaxial shunt shall not be used
during the final calibration of the test circuit nor during the testing of devices.

5.18 Strength of insulating base and support

5.18.1 A device for field connection of fixed wiring shall not be damaged when 110 percent of the
specified terminal tightening torque, as specified in Clause 4.11.3, is applied to the wire securing means of
a pressure wire connector securing the maximum intended size conductor.

5.18.2 Damage shaII be considered to have occurred if any cracklng, bendlng, breakage, or
displacement-of-the-insulating-base current carrying partsasse osure reduces
electrical cledrances and creepage dlstances to Iess than those requwed exposes live parts or otherwise
impairs the infended secure installation and use of the device.

5.19 No-lodd endurance

5.19.1 A pldg, a cable connector, or a receptacle provided with an interlocked switch or circlit breaker or
for disconnegt use only (not for current interrupting) shall be subjected*to’ a no-load endufance test in
which the plup is completely inserted in the receptacle in the intended manner to permit its qperation and
then completg withdrawal, either manually or mechanically, the intedock being locked and uplocked after
each complefe insertion of the plug. The duration of the test shall.be the same number of ¢ycles as the
total cycles (With and without load) for a device of the same rating tested for endurance under load, as in
Clause 5.20,|at a rate no greater than 10 per minute. Dufing this test, there shall be no mechanical or
visible damage to any of the parts, including the interlocking mechanism. These devices shall be marked
in accordancg with Clause 7.1.4.1.

5.19.2 Deviges need not be marked in accordance with Clause 7.1.4.1 if tested in accprdance with
Clause 5.20.

5.19.3 Deviges provided with an interlecking mechanism need not be marked in accordance with Clause
7.1.4.1.

5.20 Endurance with load

5.20.1 Deviges intended-for current interrupting shall withstand, without harmful effects as|described in
Clause 5.20.§, the meehanical, electrical, and thermal stresses occurring in normal use.

5.20.2 Deviges.under test shall be operated manually or mechanically at rated voltage and current at a
rate no great cthan 10 Pyr\lnc per minute

5.20.3 The test shall either be conducted using direct current or be conducted using alternating current if
the device is marked in accordance with Clause 7.1.6.1. When alternating current is used, the power factor
of the load shall be from 0.75 to 0.80.

5.20.4 For dual-rated devices, a test on ac may be waived if acceptable results have been obtained from
an equivalent or higher volt-ampere test at a dc potential that is equal to or greater than the ac potential
rating.

5.20.5 If the test is run mechanically, the rate of operation shall not be greater than 10 cycles per minute,
with an average velocity of 760 £80 mm (30 £3 inches) per second in each direction.

5.20.6 A rate of operation having a lower average velocity may be used if agreeable to all parties
concerned.
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5.20.7 The

total number of operating cycles shall be in accordance with Table 16.

5.20.8 During the test, sustained arcing shall not occur. After the test, the devices shall not show:

a) Wear impairing the further use of the device;

b) Deterioration of enclosures or barriers;

c) Damage to the entry holes for the contacts that impairs proper working; and

d) Loosening of electrical or mechanical connections.

5.21 Overl
5.21.1 Whs
connector arf
requirement
the switch or|

5.21.2 The
contacts tha
grounding/bg

5.21.3 Con
before or du
chamber of
removed for

5214 The
inserting and
a rate not hig

5215 The
the rated cu
current if the
power factor

5216 The

5.21.7 The

padh

n rated for current interrupting in accordance with Clause 6.1.5, a recept
d a plug shall be subjected to the overload test described in Clausess.21.4 —

hcle or cable
5.21.10. This

does not apply to a receptacle interlocked with an integral switch or{cifcuit bre
circuit breaker is opened before the plug can be inserted or withdrawn.

e shall be no electrical or mechanical failure of the device, no burning or
would affect the intended function, and no welding ,of(the contacts. The lin
nding fuse described in Clauses 5.21.9 and 5.21.10 shall not open during the te

acts of the plug or the receptacle shall not be adjusted, lubricated, or otherwis
fing the test. An additional material intended*to’reduce or confine the arcing
a plug and receptacle that decomposes~0F is otherwise affected by the ar
bl of the overload tests.

device under test shall be subjected to the overload condition by manually or
withdrawing the plug into and eut of the receptacle or connector for 50 cycles @
her than 10 cycles per minute:

plugs shall be connectedto a load such that the devices shall make and break 1

device is marked in accordance with Clause 7.1.6.1. When alternating curren
of the load shall-be from 0.75 to 0.80.

potential of the test circuit shall be from 95 to 105 percent of the rating of the de

bker, in which

pitting of the
e fuse or the
5t.

e conditioned
n the contact
cing shall be

mechanically
f operation at

50 percent of

frent. The test shall\be conducted using direct current or be conducted using alternating

t is used, the

ice in volts.

testvon a receptacle and a plug that have multiple voltage and ampere raliings shall be

performed at
a) 15

b) 15

0 percent of the rated current that corresponds to the maximum rated voltage;

0 percent of the maximum rated current at the corresponding rated voltage; and

c) 150 percent of the rated current at the corresponding rated voltage that results in maximum
power per pole.

5.21.8 A test on alternating current may be waived if adequate results have been obtained from an
equivalent or higher volt-ampere test at a direct current potential equal to or greater than the alternating
current potential rating.

5.21.9 The device shall be mounted and wired to represent service conditions. Exposed metal parts shall
be connected through a fuse to:
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a) Ground;
b) The grounded/bonded conductor of the test circuit; or

¢) A circuit conductor that differs by at least the rated potential from one or more of the remaining
conductors in the circuit.

5.21.10 The fuses in the test circuit shall be non time-delay, general-use cartridge type fuses. The fuse in
the grounding/bonding conductor circuit shall have a 15 ampere rating if the device under test is rated at
30 amperes or less. If the device under test is rated at more than 30 amperes, the grounding/bonding fuse
shall have a rating of 30 amperes. For the line fuse, the next higher commercial fuse rating than the value
shall be used.

5.22 Abnor

5.22.1 Whe
receptacle or
5.22.4 — 5.22

mal overload

N rated for disconnecting use only, not for current interrupting.(see Clau
cable connector and a plug shall be subjected to the overload test’ describe
.10. This requirement does not apply to a receptacle interlocked with an integ

circuit breakd
withdrawn.

5.22.2 The
tests. The gr
during the tes

5.22.3 Cont
before or dur

r, in which the switch or circuit breaker is opened before.the plug can bg

jevice need not function after the completion of the t€st,; and shall not be used f

t.

ng the test. An additional material intended to reduce or confine the arcing i

chamber of @& plug and receptacle that decompases or is otherwise affected by the arg

removed for g

5224 The
inserting and
direct current
be subject to

5.22.5 The

Il of the overload tests.

Hevice under test shall be-subjected to the overload condition by manually or
withdrawing the plug intd and out of the receptacle or connector. A device rateq
shall be subject to onecycle of operation. A device rated for use with alternating
hree cycles of opefation at a rate not faster than 10 cycles per minute.

blugs shall bexconnected to a load such that the devices shall make and break 1

the rated current. Thestest shall be conducted using direct current or be conducted usin

current if the
power factor

device (is)marked in accordance with Clause 7.1.6.1. When alternating curren
pf thetload shall be from 0.75 to 0.80.

se 6.1.5), a
d in Clauses
ral switch or
b inserted or

br any further

pund/bond fuse shall not open during the test. The'line fuse is not prohibited from opening

cts of the plug or the receptacle shall not be adjusted, lubricated, or otherwis¢ conditioned

n the contact
ing shall be

mechanically
| for use with
current shall

60 percent of
g alternating
is used, the

5.22.6 The

otentiatof the testTircuitshattbe from 95 to 105 percent orine rating ortne dev

ce in volts.

5.22.7 The test on a receptacle and a plug that have multiple voltage and ampere ratings shall be

performed at:

a) 150 percent of the rated current that corresponds to the maximum rated voltage;

b) 150 percent of the maximum rated current at the corresponding rated voltage; and

c) 150 percent of the rated current at the corresponding rated voltage that results in maximum

power per pole.

5.22.8 A test on alternating current may be waived if adequate results have been obtained from an
equivalent or higher volt-ampere test at a direct current potential equal to or greater than the alternating
current potential rating.
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5.22.9 The device shall be mounted and wired to represent service conditions. Exposed metal parts shall
be connected through a fuse to:

a) Ground;
b) The grounded/bonded conductor of the test circuit; or

c) A circuit conductor that differs by at least the rated potential from one or more of the remaining
conductors in the circuit.

5.22.10 The fuses in the test circuit shall be non time-delay, general use, cartridge type fuses. The fuse
in the groundlng/bondlng conductor circuit shaII have a 15 ampere ratlng |f the dewce under test is rated at
30 amperes ¢ - : v stnding/bonding fuse

shall have a fating of 30 amperes. For the line fuse the next hlgher commercial fuse rating t

of the test cu
5.23 Horse

5.23.1 Ade
the locked-r
electrical or
intended fun

5.23.2 The
current corre

a) NM

b) UL
two h

The load for

rent in the test circuit shall be used.
power rated locked rotor

vice with one or more motor rating(s) shall perform in an ovetload test making
ptor current corresponding to each horsepower rating of the device. Therg
mechanical failure of the device, no burning or pitting, of_the contacts that wo
Ction, and no welding of the contacts.

test shall be conducted in accordance with Clause 5.21, except that the val
sponding to a horsepower rating shall be as specified in:

X-J-005-ANCE/CSA C22.2 No. 111/UL 20-for two horsepower or less; and

508, CSA C22.2 No. 14, or NMX-J:515-ANCE for an alternating-current rating
brsepower.

bn alternating-current horsepoewer rating shall have a power factor of 0.40 — 0.50.

5.24 Elect

5.24.1

The|pilot contacts of a plug, connector, inlet, and receptacle for controlling a contac

omagnetic (pilot contacts)

other magnetically operated device shall perform satisfactorily when subjected to an
consisting of|50 operations, making and breaking the inrush current based on the contact ra
by 6,000 opdrations.at'normal rated current, in a circuit of 110 percent of the test potential in
Table 17. The load'shall be as indicated in Table 17 and shall consist of an electromagnet 1
of the load thiat-the device is intended to control.

an the value

and breaking
shall be no
uld affect the

e of the test

of more than

or, a relay, or
pverload test
ting, followed
licated test in
epresentative

5.24.2 Aload other than one of those described in Table 17 may be used after due consideration of:

a) The need for a device to control an electromagnetic load having other characteristics;

b) The means utilized for matching the rating of the device to that of the load; and

¢) The manufacturer's markings.

5.24.3 Devices employing more than 2-pilot pins or contacts shall be tested as described in Clauses
5.24.1 and 5.24.2, using the Appliance Wiring Material (AWM) style as identified by the manufacturer and
tested simultaneously with multiple supply and loads present to represent actual service conditions.
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5.24.4 Devices having two or fewer pilot contacts that are also intended for use with an AWM cord or
cable shall be additionally tested as described in Clauses 5.24.1 and 5.24.2 using the appliance wiring
material (AWM) style as identified by the manufacturer and employing multiple supply and loads

simultaneous

ly as required to represent actual service conditions.

5.25 Temperature rise

5.25.1

If the tests are conducted at an ambient temperature of other than 25°C, the results shall be

adjusted to an ambient temperature of 25°C by adding the appropriate variation between 25°C and the

ambient.

5.25.2 The

exceed 30°C
devices inten

5253 A te
conductors siEed based on the ampacity of wire rated 75°C or higher, and so marked. Devices
uctors rated 75°C or higher and so marked shall not intermate with similar devices not so

use with con
marked. See

5254 A de
intended to in
its maximum

5.25.5 The {femperature measurement shall be made onithe wiring terminals of the equipme

accessible fq
inaccessible,
plug contacts

5.25.6 The

continue for 4
occurred whe
increases. Ea
inches) of the

the device tightened using (a jtorque as specified by the manufacturer's instructions. In

connector bo
is intended to

nmpnrahlrn rise-of a device measuraed at the pnlnfe described-in-Clause-5.25.5 shall not

when the device is carrying its maximum rated current. This temperature rise
jed to be wired with conductors rated 60°C.

perature rise of 45°C shall be permitted when the device is intended to b

Clauses 7.1.1.3and 7.1.1.4.

termate with devices not so marked, shall not exceed/30°C rise when the devi
rated current, when wired with 75°C ampacity conductors. See Clause 7.1.1.5.

r mounting thermocouples. If the equipment has no wiring terminals or|
temperatures shall be measured as close as possible to the face of the equi
inserted in the receptacle.

temperature test shall be made following the overload test on the equipme
h or until thermal stabilization is attained. Thermal stabilization shall be consid
n three successive readings, taken at intervals of not less than 10 minutes, sh
ch connection to thé\equipment under test shall be made by means of at leas
intended type and-size of wire or cord (see Clauses 4.11.1 and 7.1.1.2) with th

ly, conducters-of the indicated ampacity shall be used regardless of the size of
be usedwith the device. The contacts of equipment under test shall be conne

by means of

short-circuitetf by.means of the shortest feasible lengths of the wire as previously described.

hn inserted plug. A previously untested plug may be used. The terminals of the

!

is based on

e wired with
intended for

vice intended for use with conductors sized based onthe ampacity of wire rated 75°C, and

be is carrying

nt, if they are
if they are
ment on the

nt, and shall
ered to have
bw no further
t 0.46 m (18
terminals of
e case of a
the cord that
cted together
plug shall be

5.25.7 For devices employing more than 2-pilot pins or contacts, the temperature test as described in
Clauses 5.25.1 — 5.25.6, shall be conducted using the Appliance Wiring Material (AWM) style as identified
by the manufacturer and with all pilot pin and contacts fully energized based upon their maximum rated
current when wired with their maximum AWM conductor size.

5.25.8 Devices having two or fewer pilot contacts that are also intended for use with an AWM cord or
cable shall be additionally tested as described in Clauses 5.25.1 — 5.25.6 using the Appliance Wiring
Material (AWM) style as identified by the manufacturer and with the pilot pin and contacts fully energized
based upon their maximum rated current when wired with their maximum AWM conductor size.

5.26 Resistance to arcing

5.26.1 If a material, other than ceramic, is used in the construction of the face of an outlet device in a way
that the material is likely to be exposed to arcing while in service, the devices that were subjected to 50


https://ulnorm.com/api/?name=UL 1682 2022.pdf

MARCH 11, 2022 NMX-J-719-ANCE ¢ CSA C22.2 No. 182.1:17 + UL 1682 45

cycles of operation in the overload test described in Clause 5.21 shall perform acceptably when subjected
to an additional 200 cycles of operation under the overload-test conditions following the temperature test.
There shall be no electrical tracking, formation of a permanent carbon conductive path, or ignition of the
material. The attachment plug used for this test may be changed after every 50 operations. If a contact
failure occurs after the first 50 operations, the contact may be replaced to permit the remainder of the test
operations to be completed.

5.26.2 An interlocked receptacle (outlet) or a device identified as not intended for interrupting current
need not be subjected to this test; see Clause 7.1.4.1.

5.26.3 Alternatively, one set of devices may be subjected to the 50 cycles of operation in the overload

test describ

d in Clause 5.21, followed by the temperature test on the devices, and then

to determine

resistance tg
operation un

5.27 Polar

5.27.1 Con

device assembled in its intended housing with the polarization feature.removed. With th

mating devid
grounding/bg

5.28 Resis

5.28.1 Ferr
5.28.2 Con
be tested, by
then be imm
temperature

5.28.3 The
and their surf

arcing, a second set of devices, previously untested, may be subjected to
Her the overload-test conditions.

zation integrity

pliance with the requirements specified in Clause 4.9.11 shall be determined

es aligned, the devices shall not be able to mate in any,"manner that would
nding feature of the device when a force of 180 N (40 Ibf) is applied.

fance to corrosion

bus parts, including enclosures, shall be adequately protected against corrosion

immersion in ethyl acetone, acetene, or methylethyl ketone for 10 minutes. T
brsed for 10 minutes in a 10 per€ent solution (by weight) of ammonium chloridsg
pf 20 £5°C.

parts shall then be dried-for 10 minutes in a heating cabinet at a temperature
aces shall not show._any signs of rust.

P50 cycles of

by using the
e axis of the
energize the

pliance shall be checked by the following test. All grease shall be removed from the parts to

he parts shall
in water at a

of 100 +5°C,

5.28.4 Tradges of rust on sharp edges and yellowish film removable by rubbing shall be ignofed.
5.28.5 Smdll helical\'springs and the like, and inaccessible parts exposed to abrasjon, shall be
considered protected against corrosion by a coating of grease. Such parts shall be tested ¢nly when the

effectiveness

ofithe grease film is in doubt, and the test shall then be made without previo

the grease.

s removal of

5.29 Moisture resistance

5.29.1

5.29.11

Details

Marine-type and water-tight plugs, receptacles, and connectors requiring a degree of moisture

protection shall not permit the entrance of water when subjected to the tests associated with their

classification

s, as described in Clauses 5.29.2 and 5.29.3. Water shall not:

a) Enter the devices to any appreciable extent;

b) Collect on the interior of the box;

c) Interfere with the intended performance of the device; or
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d) Reach live parts.

5.29.1.2 When tested as described in Clause 5.29.2.1, a device or assembly of parts (hereinafter
referred to as the test assembly), as mentioned in Clause 5.29.1.3, shall comply with Clause 5.29.2.1.

5.29.1.3 The test assembly shall be fitted with cable or conduit and installed as intended in actual service
in accordance with the assembly and installation instructions. Receptacles shall be mounted on a vertical

surface, with any drains present in the lowest position.

5.29.2 Marine type (shipboard use)

5.29.2.1 Thq
mm (1.0 in) i
shall be direc

52922 Ift
shall be cond

P v/ cl W O O O

nside diameter and under a pressure of 103 kPa (15 pounds-per-square-inch
ed at the test assembly from a distance of 3.05 m (10 ft) for 5 minutes.

ne device employed in the test assembly is an outlet, the test described in Cla
Licted both with and without an attachment plug in the outlet.

5.29.3 Watgrtight

5.29.31 Th
mated conne
mating device

529.3.2 Th
highest point
longitudinal a

p test assembly shall consist of a mated plug and receptacle, a mated plug and
ctor and power inlet, an individual device with a €ap“or cover, or any other cg
S.

b test assembly shall be immersed for 24chours in water at a temperature of
of the assembly being approximately 51 mm (2.0 in) below the water I
Kis being parallel to the surface of theiwater.

5.30 Envirgnmental enclosure type designators

5.30.1 Ade
NMX-J-235/2
applicable to
7.1.14.5.

vice marked with an enclosure type designation shall be subjected to the test
LANCE/CSA C22.2 No.,94.2/UL 50E and shall comply with the construction
Bn enclosure of thettype number or numbers with which it is marked. See Claus

5.30.2 A wdtertight connection at conduit entrances shall be a conduit hub or the equivale

knockout or
intended man
235/2-ANCE

fitting, located so that when conduit is connected and the enclosure is mo
ner, therenclosure is found to be acceptable when subjected to the tests specifi
CSAC22.2 No. 94.2/UL 50E.

¢ss than 25.4

. The nozzle

use 5.29.2.1

connector, a
mbination of

P5 +5°C, the
bvel and the

5 specified in
requirements
es 7.1.14.1 —

nt, such as a
unted in the
ed in NMX-J-

5.30.3 When a panel mounted device is tested, it shall be mounted on a panel of the appropriate
enclosure type, in accordance with the manufacturer's instructions.

5.31

5.31.1

5.31.1.1

Pin-type (insulation-piercing) or insulation-displacement terminals

General

In addition to the general performance requirements for attachment plugs and cord connectors,

an attachment plug or cord connector employing either pin-type (insulation-piercing) or insulation-

displacement

terminals shall comply with the requirements in Clauses 5.31.2 - 5.31.7.
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5.31.2 Assembly

5.31.2.1 An attachment plug or cord connector with pin-type (insulation-piercing) or insulation-
displacement terminals shall be able to be readily assembled to the flexible cords or cables with which it is
intended to be used.

5.31.2.2 Except as noted in Clause 5.31.2.3, twenty-four unmated devices shall be subjected to this test.
Twelve of the 24 devices shall be assembled and tested with the minimum diameter flexible cord or cable
and the remaining 12 shall be assembled and tested with the maximum diameter flexible cord or cable as
specified by the manufacturer. For other types of flexible cord or cable, consideration shall be given to the
need for testing different types of cords or cables and the effects of variations on insulation material and
thickness for_each type of flexible cord or cable. Proper assembly shall be determined by visual

examination pnd compliance with the tests described in Clauses 5.31.3 — 5.31.7.
5.31.2.3 THe device is not required to be assembled and tested with those cord or cable types and sizes
excluded by the marking specified in item (d) of Clause 7.1.1.2.

5.31.3 Temperature test

5.31.3.1 Th
connector w
current corr

accommodate.

5.31.3.2 TH
cord or cablé

5.31.3.3 Si
Thermocoup
interruption.

5.31.3.4 Fg
and types sp
Test describg

5.31.4 Strain relief test

53141 W
with either p

e temperature rise shall not be more than 30°C (54°F)when an attachment
th either pin-type (insulation-piercing) or insulation-displacement terminals is
psponding to the ampacity of the size cord or)‘cable that the device is

e test shall be conducted on devices assembled to the minimum and maximur
as specified by the manufacturer.

of the 24 devices from the -Assembly Test shall be tested for temp
es shall be attached to the terminals. The assemblies shall be tested for 15
he device temperature shall\be measured at the end of each working day.

llowing the completion. of-this test, the same six devices using each of the flexi
ecified in Clause 5.31:2.2 shall be selected and subjected to the Dielectric Voltd
d in Clause 5.316.

nen assembled to the intended flexible cord or cable, an attachment plug or ¢
n-type (insulation-piercing) or insulation-displacement terminals shall withstan

plug or cord
carrying the
intended to

h size flexible

erature rise.
days without

ble cord sizes

ge-Withstand

brd connector
d the straight

pull describe

i’ Clause 5 31 4 4 without detachment of any cord or cable conductor or any

her evidence

of damage that increases the risk of fire or electric shock.

5.31.4.2 The test shall be conducted on devices assembled to the minimum and maximum size flexible
cord or cable as specified by the manufacturer.

5.31.4.3 Twelve of the 24 devices from the Assembly Test shall be subjected to this test. One set of six
devices, three assembled to the minimum flexible cord or cable size and three assembled to the maximum
flexible cord or cable size, shall be subjected to the test described in Clause 5.31.4.4 following assembly in
the as-received condition. The second set of six devices, three assembled to the minimum flexible cord or
cable size and three assembled to the maximum flexible cord or cable size, shall be tested after being
conditioned in a full-draft air-circulating oven for 30 days at 67.0°C (152.6°F).
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5.31.4.4 While the attachment plug or cord connector is securely supported by the pins or contacts
respectively, a pull of 133 N (30 Ibf) shall be applied to the flexible cord or cable for 1 minute. The direction
of the force shall be perpendicular to the plane of the cord entrance.

5.31.5 Fault current test

5.31.5.1

When assembled to the intended flexible cord or cable, an attachment plug or cord connector

with either pin-type (insulation-piercing) or insulation-displacement terminals shall withstand the applied
fault current without ignition of the cotton or cord insulation. The circuit breaker shall operate when the test
circuit is closed.

5.31.5.2 The
size and typg

variations in ¢
two devices €

5.31.5.3 Th
size and type
follows:

a) The
as-reo

b) The
to a 61

c) The
in an

5.31.54 A
connector be
the device un
wired to the t
shall be conn
NMX-J-266-A
connector be
intended. The

5.31.6 Dielgctric.voltage-withstand test

of cord as specified by the manufacturer. Consideration shall be given_{o
ord insulation material and thickness in selecting cords or cables for the tests.
ach shall be tested using each representative size and type of cord or cable.

b attachment plugs and cord connectors shall be assembled to a.0.6 m (2-ft) le
of flexible cord or cable twisted and soldered at the end. The.assemblies shall

first set shall be subjected to the test described in Clatise 5.31.5.4 following as
eived condition.

second set shall be subjected to the test described in Clause 5.31.5.4 after be
N (15 Ibf) strain relief test for 1 minute.

third set shall be subjected to the test described in Clause 5.31.5.4 after being
ven at 67.0°C (152.6°F) for 30 days.

nating receptacle (in the case of\a plug being tested) or a mating inlet (in the ¢
ng tested), shall be wired in a'circuit capable of delivering 1000 A rms at the vol

bsting terminals by 1.2.m+(4 ft) of 10 AWG (6 mm?) wire. A thermal-type 30-A ¢
bcted between the receptacle and the testing terminals. The circuit breaker shal
NCE/CSA C22.2(No. 5/UL 489. Cotton shall be placed around the attachment

test circuitsshall be closed by means of an external switching device.

senting each
e effects of
Three sets of

ngth of each
be tested as

sembly in the

ng subjected

y conditioned

hse of a cord
age rating of

der test when the systemis short-circuited at the testing terminals. The receptacle shall be

rcuit breaker
comply with
plug or cord

ng tested. The_representative device shall be mated to corresponding mating device as

5.31.6.1 Th

b same six devices from the Tnmlr_\nrnhlrn Test err_\nr‘ifinrl inClause 531 34 sh

Il be capable

of withstanding without breakdown, for a period of 1 minute, the application of a 60 Hz essentially
sinusoidal potential of 1000 V plus 2 times the rating of the device or 1500 V (whichever is greater)
between individual conductors of the flexible cord or cable.

5.31.6.2 The test potential shall be supplied from a 500 VA or larger capacity testing transformer whose
output is essentially sinusoidal and can be varied. The applied potential shall be increased from zero until
the required test voltage is reached, and shall be held at that voltage for a period of 1 minute. The increase
in the applied potential shall be at uniform rate and as rapid as is consistent with its value being correctly
indicated by the voltmeter.
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5.31.7 Heat cycling and vibration tests

5.31.7.1 General

5.31.7.1.1 Following the Heat Cycling and Vibration Tests described in this Clause, an attachment plug
or cord connector employing either pin-type (insulation-piercing) or insulation-displacement terminals shall
comply with the thermal stability criteria described in Clause 5.31.7.5 and not have demonstrated a
temperature rise of more than 100°C (180°F).

5.31.7.1.2 Following the manufacturer's instructions, six representative attachment plugs or cord
connectors shall be assembled onto the maximum size flexible cord or cable as specified by the

manufacturef

5.31.71.3
between ead
the entering

5.31.7.1.4
a vibration pl

5.31.7.15
mating devig
flexible cord

The devices shall be connected with 610 to 686 mm (24 to 27 inches) of flexible

h device and wired in series so that the test current passes through thelconne
conductor, the device internal structure, and the exiting conductor.

Three of the six devices shall be rigidly supported and secured\to.a mounting ra

htform.

The pins or contacts of the devices under test shall b& mated as intended to ¢

cord or cable
ction point of

tk attached to

orresponding

e. The mating device shall be assembled to thehortest feasible length of mpaximum size

Dr cable.

5.31.7.2 Hgeat cycling test (initial)

5.31.7.2.1
consist of 1-
current shall

The six devices shall be subjected-to’the Initial Heat Cycling Test. Each heati

/2 hours "on" time and 1/2 hour "off"time with a total of 500 cycles on each de
equal 200 percent of the current rating of the device.

g cycle shall
vice. The test

5.31.7.2.2 The temperature rises shall'\be measured using thermocouples placed on the terminals.
5.31.7.2.3 Temperature readirgs shall be obtained by means of thermocouples consisting of 28 — 32
AWG (0.08 4 0.032 mm?) ireh-and constantan wires. It is a common practice to employ thermocouples
consisting of 30 AWG (0.05'mm?) iron and constantan wires with a potentiometer type| of indicating
instrument.

5.31.7.2.4 The temperature of the connection shall be recorded at the following intervals: commencing
with the 25th _cyele and approximately every 25 cycles thereafter for a total of five measurements

[N 2|

P o)

(approximate

L _aval \Thicwialdae O dAota aainto £ bh-davi $ +
r«v UyULITO ). TTIO YyITIUS v Udtd PUITTLO TUT ©TAUIT UTVILT 1TOolCTU.

vy

5.31.7.3 Vibration test

5.31.7.3.1

Following approximately 125 cycles of heat cycling as described in Clause 5.31.7.2, the three

devices mounted to the test rack shall be disconnected from the circuit and subjected to vibration testing
as described in Clause 5.31.7.3.2. Vibration shall be applied for two hours in each of three mutually
perpendicular directions for a total of 6 hours of testing.

5.31.7.3.2 Each device mounted to the test rack shall be fastened to a vibration platform and subjected
to simple harmonic motion of amplitude 0.76 mm (0.03 inch), 1.52 mm (0.06 inch) peak-to-peak, with the
frequency varied uniformly in one minute from 10 to 55 cycles per second and back to 10 cycles per
second.
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5.31.7.3.3 At the conclusion of the vibration conditioning, each device shall be reconnected to the test
circuit to complete the approximately 375 remaining cycles of the Heat Cycling Test as described in Clause
5.31.7.4.1, for a total of 500 cycles.

5.31.7.4 Heat cycling test (final)

5.31.7.4.1 The remaining 6 data points for each device shall be obtained by recording the temperature of
the connection at the following intervals:

a) Approximately every 45 cycles for a total of three measurements (approximately 135 cycles);
and

b) Apgroximately every 80 cycles for a total of three measurements (approximately 240 cycles).
5.31.7.5 Calculations

5.31.7.5.1 Tlhe thermal stability shall be evaluated as follows for each thermocéuple location:

a) Fin the average temperature rise for all 11 data points obtained\(from Clause 5{31.7.2.4 and
Claus¢ 5.31.7.4.1), and

b) Fingl the deviation of each of the 11 data points from the ecalculated average.

5.31.7.5.2 None of the 11 data points shall deviate above the average temperature by mofe than 10°C
(18°F). Therg shall not be a temperature rise greater than 100°C (180°F) above the rgom ambient
temperature on any device during the Heat Cycling Test.

6 Ratings
6.1 Genera

6.1.1 Devicgs shall be rated in ampefres and in volts, ac or dc, or both. A device may have multiple
voltage and cprrent ratings unless designed for a single voltage and current rating.

6.1.2 If the [contact configuration of the device is one of the configurations illustrated in UL 1686, the
device shall be given only the Tatings shown in the figure.

6.1.3 In Canada and the United States, a device may be rated in horsepower in addition tg the required
ampere rating.

In Mexico, a device may be rated in horsepower/Kilowatts (Hp/kW) in addition to the required ampere
rating.

6.1.4 If a device includes a switch that controls an outlet, the overall rating of the device shall not be
higher than the rating of the switch.

6.1.5 A device shall be rated for disconnecting use only, not for current interrupting, if:
a) The voltage rating is higher than 250 V dc; or

b) The current rating is higher than 250 A for voltages up to 300 V ac, or 200 A for voltages over
300 V ac and for voltages up to 250 V dc. See Clause 5.21.5.
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7 Markings

Advisory Note: In Canada, there are two official languages, English and French, and in Mexico, the
official language is Spanish. Annex B provides translations in French and Spanish of the English
markings specified in this standard. Markings required by this standard may have to be provided
in other languages to conform with the language requirements of the country where the product is
to be used.

7.1 Details

7.1.1 Company name, catalog designation, electrical rating

7.1.1.1 Adevice shall be legibly and permanently marked, where readily visible after installation, with:

a) The manufacturer's name, trade name, trademark, or other descriptive_marking|by which the
orgarfization responsible for the device may be identified. The manufacturer's’ identifi¢ation may be
in a tfaceable code if the device is identified by the brand or trademark owned by a priyvate labeler;

b) The catalog number or an equivalent designation, where practicable. See Clause 7/1.8.1;
c) The electrical rating in both volts and amperes;
d) THe motor rating(s) and associated electrical rating (vOltage, no. of phases, etc.), if|so rated;
e) Whether ac or dc, or both; see Clause 7.1.6.1;
In Mefxico, the symbol "c.a." for AC, the symbolke.d." for DC, or both, as applicable, shall be used.

f) For|devices incorporating either fuses orircuit breakers, the rating of the fuse or gircuit breaker
in rmg symmetrical amperes;

g) Ambient temperature rating, if higher than 40°C or if lower than —25°C; and

h) If intended for a specific location, the type of location in which the device is intended to be used.

7.1.1.2 Adevice intended fof use with flexible cord or cable shall be marked with the following:
a) The intended flexible cord or cable types;
b) Cophductorsize or sizes;

c¢) Total number of conductors; and

d) The overall cord diameter if the device is intended to be utilized with a limited range of cord
diameters available for a cord.

The markings shall be indicated on the smallest unit shipping carton, on an instruction sheet provided in
the carton, or on the device.

7.1.1.3 In Mexico and the United States, if the device is rated 100 A or less and is intended for use with
conductors having 75°C insulation, the device shall be marked with the temperature rating of the
insulation. In Canada, if the device is designed for use with conductors having other than 60°C insulation,
the device shall be marked with the temperature rating of the insulation.

7.1.1.4 If a device is intended for use with conductors having a temperature rating higher than 60°C but
is intended to be used based on 60°C ampacities, the minimum conductor size shall be indicated on the
device, as well as on the smallest unit shipping carton, or on an instruction sheet provided in the carton.
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7.1.1.5

If a device is intended for use with conductors having a temperature rating of 60°C but is

intended to be used based on the conductor’s 75°C ampacity, the minimum conductor size shall be
indicated on the device or on the smallest unit shipping carton, or on an instruction sheet provided in the
smallest unit shipping carton. See Clause 5.25 4.

7.1.1.6 A device employing more than 2-pilot pins or contacts and intended for use with Appliance Wiring
Material (AWM) shall be marked with the following:

a) The intended Appliance Wiring Material (AWM) style number(s);

b) Temperature and voltage rating of the Appliance Wiring Material (AWM);

c)Co

3 " . .
UUCLLIUT SIZT UT SIZLTS,

d) Total number of conductors; and

e) The

The markings
the carton, or

7.1.1.7 Deyv
cable shall bg

7.1.1.8 Dev
contacts that
pilot contact g

overall strain relief diameter.

shall be indicated on the smallest unit shipping carton, on an instruction sheg
on the device.

ces having two or fewer pilot contacts that are also intended for use with an
marked as described in Clause 7.1.1.6.

ces employing more than 2-pilot pins or contacts and devices having two d

t provided in

AWM cord or

r fewer pilot

are also intended for use with an AWM cord’or cable shall be marked to indicate a minimum

onductor size of 18 AWG or some larger'size as specified by the manufacturer.

shall be indicated on the smallest unit shipping cartei;on an instruction sheet provided in the

the device.

7119 Ifm
marking shal
carton, or on

7.1.2 Multig

7.1.21 In tH
cord connect

bre than one pilot circuit rating_is applicable, then all appropriate ratings shall b
be indicated on the smallest unit shipping carton, on an instruction sheet pr
he device.

le factories

e United States, if a manufacturer produces or assembles attachment plugs,
prs, and-the like at more than one factory, each finished device shall have

marking on t

e
particular fac%ry.

device; which may be in code, by which the device can be identified as the

The marking
carton, or on

e given. The
bvided in the

receptacles,
a distinctive
product of a

In Canada and Mexico, this requirement does not apply.

7.1.3 Nonconductive mounting means

7.1.3.1

In Mexico and the United States, a receptacle or a flanged inlet as described in Clause 4.9.4 shall

be plainly marked on the device where visible during installation as follows: “CAUTION - Mounting means
not grounded. Grounding wire connection required” or an equivalent statement following the word
“CAUTION”. See Clause 7.1.5.1.

In Canada, th

is requirement does not apply.
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7.1.4 Disconnecting under load

7.1.4.1

A device not intended for interrupting current shall be marked “CAUTION — Risk of Electric Shock

Do Not Disconnect Under Load”, or an equivalent statement following the word “CAUTION”. This marking

shall be visib

7.1.5 Cauti

7.1.5.1

le while the device is in the mated condition. See Clause 7.1.5.1.

onary marking size

Markings containing the word “CAUTION” shall contrast sharply with the background and shall

appear in lettering of a height not less than specified in Table 18. The word “CAUTION” shall be not less
than twice the height specified in Table 18.

716 ACo

716.1 Ad
means of the
"60 ~"), or a
intended for

In Mexico, th

7.1.7 Enclgsure grounded/bonded devices

7171 An
the groundin
an equivalen

7.1.8 Catalog designation

nly devices

bvice that is intended for use on alternating current circuits only shall be identifig

letters “AC”, or “AC Only”, or an acceptable frequency marking (for.example,
phase marking, which shall be a part of the electrical rating. Forimultiphase de
Ise only on a wye system, the marking shall include the word $\Vye,” or the equi

e symbols ’\) or"c.a." or "AC Only" for AC, as applicable; shall be used.

etallic attachment plug or cord connector in which the enclosure is conductively
p/bonding pin or contact shall be marked-on‘the device, “enclosure grounded/bg
t statement, unless the grounding/bonding connection is readily visible.

bd as such by
“60 Hertz" or
vices that are
valent.

connected to
nded” or with

7.1.8.1 If the product is too small, or.where it would be difficult to legibly provide the conpplete catalog
designation pr an equivalent designation, or where several catalog numbers use commpn parts, the
complete degignation shall appear.on the smallest unit container.

7.1.9 Fusef devices

7.1.9.1 A device inténded to accommodate fuses, other than a plug or cartridge fuse gcceptable for
branch circuit protection, shall be marked “Use only with a ___ volt fuse”. The potential to Qe used in the
marking shall be.the voltage rating of the fuse for which the device is intended.

7.1.10 Locking-type devices

7.1.10.1

An attachment plug required to be given a twisting or turning motion, except for any locking

retaining device, to lock or unlock it after the male contacts have been inserted into the female contacts,
and a cord connector intended to accommodate such an attachment plug, shall be marked on the device,
“Turn and pull” or an equivalent wording or symbol. The marking shall be visible while the device is in use.

7.1.11 Receptacle marking location

7.1.11.1  The markings required in Clauses 7.1.1.1, 7.1.4.1, and 7.1.6.1 shall be visible on the outside of
a receptacle after installation.
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7.1.12 Wiring information — field wiring terminals

7.1.12.1
where readily

a) On
b) On

visible:
the device;

the smallest unit container; or

¢) On an information sheet packed in the smallest unit container.

7.1.12.2 Iffi

tin dipped strar

wire shall be
a) On
b) On
c)On

7.1.12.3 Cri
tool(s) design

a) On
b) On
c)On

7.1.13 Overcurrent protection — motor ratéed devices

7.1.13.1
horsepower (

rms
value for whi

apply:
a) If te

statement:

A dlevice intended for use on~general purpose branch circuits having a motor

eld w

aed V U

O ’
arked where readily visible:

the device;
the smallest unit container; or

AN information sheet packed in the smallest unit container.

mp terminal installations instructions, including conductor size(s) and type(s
ation shall be marked where readily visible:

the device;
the smallest unit container; or

AN information sheet packed in the smallest unit container.

Y46 W) shall be marked “Suitable For Use On A Circuit Capable Of Delivering N
Symmetrical Amperes, Volts Maximum”. The ratings shall not be m
Ch the device was tested in accordance with Clause 5.17. The following requir

sted only‘with non time-delay fuses, the marking shall also include the following

The value of tightening torque assigned in accordance with Clause 4.11.3 shall be marked

ed tinned, or
y of stranded

) and crimp

ating over 1
bt More Than
ore than the
ements shall

or equivalent

“When Protected by Class Fuses”.

b) If tested with a time delay fuse, the marking shall also include the following or equivalent
statement:

“When Protected by Time Delay Class Fuses”.

c) If tested in accordance with Clause 5.17.2.2, the marking shall also include the following or
equivalent statement:

“When Protected by a Circuit Breaker Having an Interrupting Rating Not Less than

Symmetrical Amperes, Volts Maximum?.

rms
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These markings shall be located on the device or in the installation instructions.

7.1.13.2 A motor rated device intended for use on general purpose branch circuits shall also be marked
on the device with one of the following statements:

a) “Maximum Overcurrent Protection Shall Not Exceed the Ampere Rating of This Device” or the

equivalent,

b) “Maximum Overcurrent Protection_ Amperes”,

c) “Protect With Maximum __ Ampere Fuses”, or

d) “Pretect\Alith-Maximum — Ampnrn Time. hnlay Euses™.

The ampereg rating shall not be more than the rating of the device.

7.1.13.3 A/|device intended only for use on a motor branch circuit having{a” motor fating over 1
horsepower (746 W) shall be marked “Suitable For Use On A Circuit Capable Of DPelivering Not More Than

rms$ Symmetrical Amperes, Volts Maximum”. The ratings. shall not be more than the
value for which the device was tested in accordance with Clause 5.17. The following requirements shall
apply:

a) If fested only with non time-delay fuses in accordance with Table 14, the markjng shall also
include the following or equivalent statement:

“When Protected by Class Fuses”.

b) If tested with a time delay fuse in accardance with Table 14, the marking shall algo include the
followling or equivalent statement:

“When Protected by Time Delay Class Fuses”.

c) If fested in accordangée with Clause 5.17.2.2, the marking shall also include th¢ following or
equivplent statement:

“When Protected By A Circuit Breaker Having An Interrupting Rating Not Less Than | rms
Symmetrical Amperes, Volts Maximum”.

These markings shall be located on the device or in the installation instructions.

7.1.13.4 A motor rated device intended only for use on a motor branch circuit shall also be marked with
the following:

a) “Suitable for Use Only on Motor Branch Circuits” or the equivalent, and
b) One of the following:

i) “Maximum Overcurrent Protection _ Amperes”;

ii) “Protect With Maximum __ Ampere Fuses”; or

iii) “Protect With Maximum Ampere Time Delay Fuses”.
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The ampere rating shall not be more than the value for which the device was tested in accordance with
Clause 5.17.2.1 or 5.17.2.2.

These markings shall be located on the device or in the installation instructions.

7.1.14 Envi

7.1.141

ronmental enclosures

A device enclosure type designation marking shall be one of those specified in NMX-J-235/2-

ANCE/CSA C22.2 No. 94.2/UL 50E. The marking shall be visible after installation and shall be permanent.
See Clauses 7.1.14.6 and 7.1.14.7.

7.1.14.2 An
marked with 1

7.1.14.3 De
following add

a)AT

b) AT

71144 Ift
orientation, th

71145 A
where visible
use only with

71146 A
paint-stencile
label secured
including like
equipment sh

71147 In
adhesive sha
C22.2 No. 0.1

In Mexico, thi

l oot L whlatla + 4 £ 4l 4 £ 1
CTICIUOUTT Uialt CUITIPINITS WILNT UTC TCTUUITTITITTILS TUT TTTUTT hiarlt UTic LyPU Ul TI1UIY

hultiple designations.

vice enclosures that comply with the requirements of Clause 5.29 may be prov
tional markings:

pe 4, 4X, 6, or 6P enclosure may be marked “Watertight”.

pe 4X or 6P enclosure may be marked “Corrosion Resistant”.

he acceptability of a Type 2, 3, or 3R enclosure jis~\dependent upon a particy
e device enclosure shall be marked to indicate the required orientation.

blug, receptacle, or connector that provides;enclosure protection shall be le
during intended use with the following or equivalent statement, “To maintain enc
a device with identical marking ” (specific identification).

harking identifying an environmental enclosure type or types shall be molded,
1, stamped or etched metal-that is permanently secured, or indelibly applied |

by adhesive that, upon-investigation, is acceptable for the application. Ord
y exposure to weather and other ambient conditions, handling, storage, and t
all be considered in the determination of the acceptability of the application.

sure may be

ided with the

lar mounting

gibly marked
osure rating,

die-stamped,
ettering on a
inary usage,
he like of the

Canada and the United States, a pressure-sensitive label or a label secured by cement or

| comply with\the applicable requirements for indoor or outdoor use labels in UL
5.

5 requirement is optional.

| 969 or CSA

7.1.15 Moisture-resistant devices

7.1.151

A device that complies with the requirements of Clause 5.29.3 may be marked “Watertight”.

7.1.15.2 A device that complies with the requirements of Clause 5.29.2 may be marked “Marine type”.

7.1.16 Pin-type (insulation-piercing) or insulation-displacement terminals

7.1.16.1

insulation-displacement terminals shall be provided with:

Attachment plugs and cord connectors employing either pin-type (insulation-piercing) or

a) Instructions for assembling the device to the flexible cord or cable. Details shall be provided,
including pictorial representation to enable proper assembly.
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b) The words "CAUTION — Risk of electric shock. Do not strip conductors. Cut off end of
conductors cleanly" or an equivalent wording following the word CAUTION and any other specific
instructions concerning cord preparation.

¢) Instructions concerning the flexible cord or cable type or types to be used.

d) The words "CAUTION — Risk of electric shock. Proper polarization must be maintained. Examine
the cord carefully before assembling this product. The white colored conductor insulation should be
connected to the white-colored terminal. The green—colored conductor insulation should be
connected to the green-colored terminal” or an equivalent wording following the word CAUTION.

7.2

Identification and marking of terminals

7.21 Genelral

7.2.1.1 Wir
circuits, and

7.2.2 Grou
7221 De

grounding/bd
with Table 1

hded/bonded and grounding/bonding

ng terminals shall be marked to indicate the proper connections(for the p
he like, or a wiring diagram coded to the terminal marking shall be provided with

ice wiring terminals intended for connection to grounded/bonded circuit g
nding conductors shall be clearly and permanently. identified on the device i
D or Table 20. The colors or markings specified for this terminal identificatiorn

applied to ofher than the designated terminals. The identifications shall be readily recogrn

wiring and re]

7.2.2.2 Terminals for the grounded/bonded conductors may be permanently identified &

installation b

7223 Ap
readily remo|
suitably stak
permanent a

7.2.3 Other terminals

7.2.3.1 Maiking conventions, other than for those terminals described in Clause 7.2,
provided and shall be.identical to the convention used on the mating device. The marking co
shall be desdribed in the wiring instructions provided with the device.

ate directly to the appropriate terminals.

a distinctive white marking or other-€quivalent means.

art relied upon to provide the terminal identification required in Clause 7.2.2.
vable if it can be replaced(with a similar part of another wiring terminal of
bd terminal screw shall be)considered not readily removable for this purpose. A
bpendage to a wiring.terminal may be used to mark the terminal identification.

ower, control
the product.

onductors or
N accordance
shall not be
izable during

t the time of

| shall not be
he device. A
\ surface of a

2.1, shall be
hvention used
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Table 1
Hot wire ignition (HWI) and high-current arc resistance to ignition (HAI) ratings of insulating

materials

(See Clauses 4.3.12 and 4.3.13)

Flammability HWI*® HAI
classification® Maximum PLC? Minimum value Maximum PLC? Minimum value
V-0, VTM-0 4 7 3 15
V-1, VTM-1, 5VA, 5VB 3 15 3 15
V-2, VTM-2 3 15 3 15
HB 7 30 T ] 60

@ For materials with other than VTM flammability classifications, the performance level class (PLC) for material'shalllbe evaluated
using the specifnen thickness employed in the end product or nominal 3.2 mm (1/8 inch) thickness, whichever'thickness is greater.

b Flammability ¢lassification- Described in UL 94 or CAN/CSA-C22.2 No. 0.17. The flammability classifieatior shall e judged at
the actual miniium thickness employed within 0.8 mm (1/32 inch) of live parts within the device.

¢ Hot Wire Resiptance to Ignition — Described in UL 746A, CAN/CSA-C22.2 No. 0.17, or NMX-J-565/6*ANCE.
4 High-current drc resistance to ignition — Described in UL 746A, CAN/CSA-C22.2 No. 0.17, ohNMX-J-565/7-ANCE

¢ The requiremgnts for hot wire ignition (HWI) performance level class values do not apply. to-a polymeric material uged as an
enclosure of a gortable device that does not enclose live parts or insulated live parts where'the insulation thickness [s greater than
0.7 mm (0.028 |nch).

Table 2
Minimum relative thermal indices, of insulating materials

(See Clause 4.3.17)

Minimum relative thermal index® Degrees C

Application ] Mechanical®
JMrectrical With impact Witholit impact
ELECTRICAL INSULATION
Al devices 80 60 80
ENCLOSURE or parts of an
ENCLOSURE
A. All permanfently wired devices and 80 60 80
other devites containing-fuses
B. A|l other devices 60 60 60

@ Relative thermal index— Described in UL 746B or CAN/CSA-C22.2 No. 0.17. In the United States, for materials with other than
VTM flammabilftysclassifications, the material shall be evaluated using specimen thickness of no more than the thichness
employed in th T ; T i Wi 7 - ; fatswith other than
VTM flammability classifications, the material shall be evaluated using specimen thickness of no more than the thickness
employed in the end product or nominal 1.6 mm (1/16 inch) thickness, whichever is greater.

b For filament wound tubing, industrial laminates, vulcanized fiber, and similar polymeric materials, the minimum RTI for
mechanical shall be the values specified for Electrical.
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Table 3
Minimum acceptable sizes of grounding/bonding conductors

(See Clauses 4.10.1 and 4.10.3)

Device rating, amperes

Copper grounding/bonding conductors® ¢

2

Not exceeding AWG mm
15 14 (2.1)
20 120 (3.3)
30 10 (5.3)
40 10 (5.3)
60 10 (5.3)
100 8 (84
200 6 (13.3)
300 4 (21.2)

400 3 (26.7)
500 2 (33.6)
600 1 (42.4)
800 1/0 (53.5)

b In Canada, th
30 A rated dev

¢In Canada, th
compact coppq

ces.

@ Equivalent mptric cross-sectional area provided for reference only.

e minimum acceptable sizes of grounding/bonding conductors.are 14 AWG for 20A rated devices ar

e terminals of a device intended to accommodate an 8. AWG or larger conductor shall also be capab
r stranded construction.

d 12 AWG for

e of securing a

Table 4
Minimum sizes of wire-binding screws

(See Clauses 4.11.7 and 4.11.8)

installation and rated at 15 A.
® A (No. 8) or larger screw having more than the number of threads per inch indicated may be used for terminals if the assembly is
capable of withstanding a tightening torque of 1.8 N-m (16 Ibf in) applied to the wire-binding screw without stripping either the

screw threads or the terminal plate threads, or damaging the slot in the head of the screw. See Clause 4.11.8.

Maximum|number of
Contact rating, Amperes Minimum size of screw Minimum head diameter threads|per inch
20 or less #6° 0.275in 36
20 or less M3.52 7.0 mm -
up fo 35 #8P 0.315in 32
up fo 35 M4° 8.0 mm s
@ An M3 (No. 6| r permanent
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Table 5
Voltage for tests

(See Clause 5.1.2)

Device rating?, volts Test potential in volts
110 -120, ac 120, ac
110-125, dc 125, dc

208, ac 208, ac
220 - 240, ac 240, ac
220 - 250, dc 250, dc
265 - 277, ac 277, ac

347, ac 347, ac
440 - 480, ac 480, ac
550 - 600, ac 600,.ae
550 - 600, dc 600,,dc

@ |If the rating of|the device does not fall within any of the indicated voltage ranges, it shall be tested at its rated voltage.

Table 6
Applicable tests

(See Clause 5.1.6)

Product

Test

Plugs Connectors Receptacles Inlets

x

X X

x

Accelerated Agrl:ga"j
Comparative Triacking Index?

Glow Wire®
b

High-Current A

Mold Stress?
Moisture Absor|

Humidity®
Insulation Resi
Dielectric Withs

Cord or Cable §

¢ Resistance to Ignition

btion Resistance®®

tance®
tand®

Conductor Seclireness?

ecureness?

X X X X X X X X

X X X X X X X X

Impact?

Crush?®

Withdrawal Forces®
Ground Path Current®®
Short-circuit Withstand®* X
Strength of Insulating Base and Support®

X XX X X X X X X X X X

x
X X X X X[ X X X X X X X X X X

No-Load Endurance’
Endurance with Load’
Overload?

X X X X X X

X X X X

Horsepower Rated Locked Rotor

Table 6 Continued on Next Page
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Table 6 Continued

Product
Test Plugs Connectors Receptacles Inlets
Electromagnetic™ X X
Abnormal Overload" X X
Temperature Rise? X X
Resistance to Arcing® X X
Polarization Integrity®" X X X X
Resistance to Corrosion?® X X X X
Moisture Resigtareedt X X X X
Environmental|lEnclosure Type Designators' X X X X

@ Each of thesq
® Based on pro
° The humidity
4 Factory-wireq
¢ Required for

tests shall be performed on a separate device.

devices only.

fThese tests afe performed alternately on the same device.

9 The overload|
h Mated pairs S
" For device en|
I Pliable rubbe
K Motor rated d
™ For devices
" For marine a

hall be provided.

or pliable vinyl chloride elastomeric devices only.
evices only.

employing pilot contacts.

d watertight devices.

perties of insulating materials. Refer to construction requirements.

Epecific grounding/bonding constructions only. Refer to test description.

Closures identified by a Type no. or nos. for environmental protection.

insulation resistance, and dielectric strength tests shall be performed on the same device.

temperature rise, and resistance to arcing tests shall be performed©n the same device.

Table 7

(See Clause 5.5.1)

High-current arc resistance to ignition test

Arcing criteria

Flame'class No. of arcs
HB 60
V-2, VTM-2 15
V-1, VTM-1, 5VA, 5VB 15
V-0, VTM-0 15

Table 8

Dielectric withstand test voltage

(See Clause 5.10.1)

Device rating, volts

Test voltage, volts

Up to and including 300
Over 300 up to and including 600

2000

3000
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Table 9

Test values for conductor secureness test

(See Clause 5.11.2)

Size of conductor Pullout force
AWG or kcmil mm? N pounds
30 0.05 2.2 0.5
28 0.08 4.5
26 0.13 8.9
24 0.20 13.4
p44 U.5Z ZU 4.
2p 0.52 30 6
18 0.82 30 6.15
16 1.3 40 9
14 2.1 50 1115
1P 3.3 60 1315
1P 5.3 80 180
g 8.4 90 2015
¢ 13.3 94 2
4 21.2 133 3P
K 26.7 156 3p
2 33.6 186 4p
1 424 236 58
1P 53.5 285 64
2P 67.4 285 64
3p 85.0 351 79
40 107 427 96
250 127 427 96
3do 152 441 99
340 177 503 113
4do 203 503 113
5o 253 578 130
6do 304 578 130
7do 355 645 145
790 380 690 195
8qo 405 690 195
9dQ 456 702 158
1000 507 778 175
1250 633 965 217
1500 760 1174 264
1750 887 1347 303
2000 1010 1521 342



https://ulnorm.com/api/?name=UL 1682 2022.pdf

MARCH 11, 2022

NMX-J-719-ANCE ¢ CSA C22.2 No. 182.1:17 + UL 1682

63

Table 10

Cord or cable secureness test values

(See Clauses 5.12.1 and 5.12.4)

. . Maximum
Device rating, Force Torque displacement
amperes

Ibf N ft-lb Nem mm
15 30 133 0.3 0.41 24
16 —-20 30 133 0.4 0.54 2.4
21-35 75 333 0.5 0.68 2.4
3670 150 667 10 14 2.4
71-125 150 667 2.0 2.7 2.4
126 — 200 150 667 4.0 5.4 2.4
201 -400 300 1334 8.0 10.8 4.8
401 - 800 600 2668 12.0 16.3 4.8

Table 11

Minimum withdrawal force

(See Clause 5.15.1)

Devick rating, amperes Minimum withdrawal force®
N Ib
15 18 4
16 —20 22
21-35 27
36-70 67 15
71-125 89 20
126 — 800 111 25

@ The minimun) withdrawal force includes the weight of the test plug. If the weight of the mating plug exceeds the syecified
withdrawal forge, the device shall retain the test plug.

Table 12

Short-time test currents

(See Clause 5.16.1)

Minimum size grounding/bonding conductor
Device rating, (copper)
amperes
AWG mm? Time, seconds Test current, amperes

0-15 14 2.1 4 300

16-20 12 3.3 4 470

21-60 10 5.3 4 750
61-100 8 8.4 4 1180
101 —-200 6 13.3 6 1530
201 -300 4 21.2 6 2450
301 -400 3 26.7 6 3100
401 -500 2 33.6 6 3900
501 - 600 1 42.4 6 4900
601 — 800 1/0 53.5 9 5050
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Table 13

Short-circuit test values

(See Clauses 5.17.1.1,5.17.2.12 and 5.17.2.14)

Device rating, horsepower (kw) Test current amperes? Power factor®
1.5-50 (1.1-37.3) 5,000° 0.70-0.80
51-200 (38— 149) 10,000 0.70-0.80
201 -400 (150 — 298) 18,000 0.25-0.30
401 -600 (299 - 447) 30,000 0.15 or less
601 —-643 (448 — 480) 42,000 0.15 or less

@ Symmetrical rms amperes.

¢ Lower power factors may be used.

® 10,000 amperes at manufacturer's option.

Table 14

Ratings of fuses used for test

(See Clauses 5.17.2.1(b), 5.17.2.5, and 7.1/13.3)

Maximum percent of rated motor

Fuse sizp marking

Type of fuse? Current, amperes full-load current® reqpired
Non timg-delay 0-600 400¢°4 No
Non timg-delay 0-600 <400 but 2 300° es
Non timp-delay 0-600 <300 but > 225f es
Time-flelay 0-600 <2259 es
Non timg-delay 601 — 6000 300" No
Non timg-delay 601 — 6000 < 300 Yes

ampere non time-delay fuses.

time-delay fusep.

4 Tests with 40q percent'non time-delay fuses cover use with 225 percent time delay fuses.

@ Tests with 229 percent full load ampere time'delay fuses are not considered representative of tests with 400 percent full load

b These values fare approximate and shall'be used when the manufacturer does not specify fuse sizes but refers to 4 maximum
percent level, sfich as "Fuse not to,exceed 300 percent of motor full load amps".

°If the calculatgd value of the fuse iS’between two standard ratings as specified in Clause 5.17.2.4, a fuse of the nearest standard
rating but not more than four-times the full-load motor-current rating shall be used. If the calculated value of the fuselis less than 1
ampere, a fusefrated 1 ampere shall be used, and no marking of fuse size shall be required on the product.

¢ Tests with nor| time=delay fuses rated less than 400 percent, but equal to or greater than 300 percent, cover use with 175 percent

delay type.

this limit of protection.

f Tests with less than 300 percent non time-delay fuses require additional testing with 225 percent (or as marked) time-delay fuses.
9 The product is marked to indicate the level of protection and that the branch-circuit protective device may need to be of the time-

M If the calculated value of the fuse is between two standard ratings as specified in Clause 5.17.2.4, a fuse of the nearest standard
rating but not more than three times the full-load motor-current rating shall be used.

" The protective device may be a non time-delay fuse smaller than the size specified in note h if the product is marked to indicate
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Table 15
Short-circuit power factor

(See Clause 5.17.3.3.5)

Short-circuit Short-circuit
power factor, power factor,
percent Ratio My, Ratio M, percent Ratio My, Ratio M,
0 1.732 1.394 30 1.130 1.066
1 1.696 1.374 31 1.121 1.062
2 1.665 1.355 32 1.113 1.057
3 1.630 1.336 33 1.105 1.053
4 1.598 1.318 34 1.098 1.049
5 1.568 1.301 35 1.091 1.046
6 1.540 1.285 36 1.084 1.043
7 1.511 1.270 37 1.078 1.039
8 1.485 1.256 38 NO73 1.036
9 1.460 1.241 39 1.068 1.033
10 1.436 1.229 40 1.062 1.031
11 1.413 1.216 41 1.057 1.028
12 1.391 1.204 42 1.053 1.026
13 1.372 1.193 43 1.049 1.024
14 1.350 1.182 44 1.045 1.022
15 1.330 1171 45 1.041 1.020
16 1.312 1.161 46 1.038 1.019
17 1.294 1.152 47 1.034 1.017
18 1.277 1.143 48 1.031 1.016
19 1.262 1.135 49 1.029 1.014
20 1.247 1127 50 1.026 1.013
21 1.232 1.119 55 1.015 1.008
22 1.218 1.112 60 1.009 1.004
23 1.205 1.105 65 1.004 1.002
24 1.192 1.099 70 1.002 1.001
25 1.481 1.093 75 1.0008 1.0004
26 NI70 1.087 80 1.0002 1.00005
27 1.159 1.081 85 1.00004 1.00002
28 1.149 1.075 100 1.00000 1.00000
29 1.139 1.070
Table 16
Total number of operating cycles
(See Clause 5.20.7)
Cycles with load at rated
Device rating, amperes current and voltage No-load cycles Sequence
15-20 5000 0 -
21-63 1000 1000 Alternately
64 — 250 250 250 Alternately
251 -2800 0 250 -
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Table 17
Standard electromagnet loads®

(See Clauses 5.24.1 and 5.24.2)

Standard duty Heavy duty
Test potential in volts (Codes B and P) (Codes A and N)
Normal current Current inrush Normal current Current inrush
120 ac? 3.0 30 6.0 60
240 ac? 1.5 15 3.0 30
480 ac® 0.75 7.5 1.5 15
600 ac? 08 8 1.2 12
125 dcf 1.1 - 22 -
250 dcf| 0.55 - 1.1 -
600 dcf 0.2 - 0.4 -

@ Power factor .35 or lower.
b Inductive load, as specified in UL 508, CSA C22.2 No. 14, or NMX-J-515-ANCE.
¢ For other valups, see UL 508, CSA C22.2 No. 14, or NMX-J-515-ANCE.

Table 18
Minimum lettering heights

(See Clause 7.1.5)

. . Minimum height of lettering
De¢vice rating amperes

mm inch

Less than 40 1.5 1/16

40 pr more and under 150 3.0 1/8
150]or more and under 400 6.0 1/4
400 or more 12.0 12
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Table 19

Identification of wiring terminals

(See Clause 7.2.2.1 and Figure 5)

Identification by:

Grounded/bonded terminal

Grounding/bonding terminal

All other terminals

Wire-binding screw

White or silver-colored metal or
plating on screw head.®
In Mexico, the letter "N" adjacent
to the wire binding screw may be
used instead.

Hexagonal, green-colored nut®
or slotted screw head.>®
In Mexico, the ground symbol®
adjacent to the wire binding
screw may be used instead.

Other than white,
green circular

silver, gray, or
screw head

Pressure wire

White or silver-colored metal or

Green-colored connector or

Other than white,

silver, gray, or

terminal- concealed

adjacent to wire entrance hole,
or the word "white", or the letter
"W" distinctively marked
adjacent to wire entrance hole.®
In Mexico, the letter "N" adjacent
to the pressure wire terminal
may be used instead.

adjacent to wire entrance hole,
or the word "green" or "ground",
the letters "G" or "GR", or the.
grounding/bonding symbal?
distinctively marked adjacent'to
wire entrance hole®

terminal-visible plaﬁng on.connector.® appnndagn b.e green colored terminal
In Mexico, the letter "N" adjacent In Mexico, the ground symbol®
to the pressure wire terminal adjacent to the wire binding
may be used instead. screw may be used instead.
Pressure ire Distinct white-colored area Distinct green-colored area Other than white} silver, gray, or

green area adjacent to wire
entrancg hole

Set scrgw

Distinct white-colored area
adjacent to wire entrance hole,
the word "white", or the letter
"W" distinctively marked
adjacent to wire entrance hole.®
In Mexico, the letter "N" adjacent
to the set screw may be used

Distinct green-c¢olored area
adjacent to wire entrance hole,
or the word."green" or "ground"”,

the letters¥'G" or "GR", or the
groundihg/bonding symbol
distinctively marked adjacent to
wire entrance hole®

Other than white

silver, gray, or

green area adjacent to wire
entrancg hole

terming

"W", marked on/or directly
adjacent to terminal® or white or
silver-colored metal or plating on

tetminal.
In Mexigo,\the letter "N" adjacent
to the wire’binding screw may be
used instead.

"ground”, or the letters "G" or
"GR"® marked on or directly
adjacent to terminal, or green-
colored terminal, or the
grounding/bonding symbol

green-colorg

instead.
Terminal plate® White or silver-colored metal.or - Other than white} silver, gray, or
plating® green meta| or plating
Insulating enclpsure or The word "white" or the Jetter The word "green”, the word Other than white} silver, gray, or

d terminal

& Only if all ling-terminal binding screws are of the same color.
® Not readily rgmovablé.Sée Clause 7.2.2.2.
°In letters at lgast«J\6,mm (1/16 inch) high.

4 The grounding/bohding symbol shown in Figure 5 is permitted, with orwithoutthecircle. |

¢ The use of terminals in their natural metallic color (i.e., silver) is allowed, provided the Grounded/Bonded and
Grounding/Bonding terminals are identified by means other than terminal screw, setscrew or terminal color.
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Table 20
Identification of leads

(See Clause 7.2.2.1)

Identification by:

Grounded/bonded
conductor

Grounding/bonding
conductor

All other conductors

Color of braid®

Solid white or gray (without
tracer)

Not applicable

White or gray

with tracer in

braid

or

Solid color oth

er than white,

gray, or green? (without

trac

r)

Color other than white, gray or
green, with tracer in braid

Not applicable

Solid color; othi
gray, or(green?®

er than white,
without tracer)

Color of insulation®

Solid white or gray; stripe,
white or gray, on contrasting
color other than green?

Green with or without one or
more yellow stripes

Selid color oth
gray, or

er than white,
green?

Color of spparator®

Solid white or gray

Not applicable

Solid color oth
gray, or

er than white,
green?®

Conductdr tinning®

Tin or other acceptable metal
on all strands of the conductor

Not applicable

No tin or other
the strands of

White metal on
he conductor

@ A green wire, vith or without one or more yellow stripes, shall be used only as a‘grounding/bonding conductor.
b If color of braidl, insulation, or separator is used for identification, all conductors'shall be either tinned or not tinned.
¢ If conductor timning is used for identification, all braids and/or insulation ghall'have the same color and shape.
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Figu
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Articulate probe with web stop
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Figure 2

Impact test equipment

(See Clause 5.13.2)
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Note: All dimensions given are in mm (inches).
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Figure 3
Determination of current and power factor

for circuits of 10,000 amperes and less

(See Clause 5.17.3.2.1)
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Current = 4 ;b rms calibration of instrument element
Power Factor - Cos [(1,+X,) x180°] \ Cos [(¥,+X,) x 180°]

2 2

Where X and X\values are fractions of the 1/2-cycle distance in which they occy
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