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INTRODUCTION

1 Scope

1.1

These requirements cover plugs, socket outlets (receptacles), couplers, cord connectors, and inlets,

with arcuate contacts (locking-type configurations), rated 20 or 30 A grounding type only. All intended for
connection to a branch circuit for use in accordance with the National Electrical Code, ANSI/NFPA 70.

1.2 These requirements do not cover plugs, socket outlets (receptacles), couplers, cord connectors, and
inlets with arcuate contacts (locking-type configurations) rated 20 and 30 A non-grounding type, or devices
rated 15, 50 or 60 A grounding or non-grounding type, refer to UL 498D Standard.

1.3 These llequirements do not cover devices rated at more than 200 A or for more than-60(

1.4 This St

a) St
Stand

b) Attachment plugs, receptacles, cord connectors, and inlets with arcuate contacts

config

c) Inlgts with arcuate contacts (locking-type configuratiohns) — Marine Shore Power Inlg

d) De
and H

e) Cu
Stand

f) De
496;

g) Ds
Natio

coven
Type,

hndard does not directly apply to, but supplements the following standards:

raight-blade attachment plugs, receptacles, cord connectors, and inlets, co
ard for Attachment Plugs and Receptacles, UL 498;

urations) — Enclosure Types for Environmental Protection,” UL 498E;

vices produced integrally with flexible cord or‘cable, covered by the Standard
ower-Supply Cords, UL 817;

rrent taps and adapters not provided-with wiring terminals for flexible cord cq
ard for Current Taps and Adapters, UL 498A,;

ices employing male or female“screwshells, covered by the Standard for Lan

vices solely intended* for direct connection to the branch circuit in accords
nal Electrical CodeSANSI/NFPA 70, that are provided with contacts of the pin an
ed by the Standard for Plugs, Receptacles and Cable Connectors of the Pi
UL 1682;

h) Si

cond
and 4etween electrical equipment, covered by the Standard for Component Connect
Data,|Signal, Control and Power Applications, UL 1977;

ngle and\multipole connectors intended for factory assembly to copper or
ctors_or-printed wiring boards for use in data, signal, control and power appli

V. See 6.1.

vered by the

(locking-type

ts, UL 498M;

for Cord Sets

vered by the

pholders, UL

nce with the
i sleeve type,
n-and-Sleeve

copper alloy
cations within
prs for Use in

i) Devices intended for installation and use in hazardous (classified) locations in accordance with
the National Electrical Code, ANSI/NFPA 70, covered by the Standard for Explosion-Proof and
Dust-Ignition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations, UL 1203;

j) Devices intended for use with telecommunications networks, covered by the Standard for
Information Technology Equipment — Safety — Part 1: General Requirements, UL 60950-1, or the
Standard for Communications Circuit Accessories, UL 1863;

k) Devices incorporating ground-fault circuit interruption circuitry, covered by the Standard for
Ground-Fault Circuit Interrupters, UL 943;

[) Single- or two-outlet direct plug-in devices incorporating transient voltage surge suppression
circuitry, covered by the Standard for Surge Protective Devices, UL 1449;
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m) Single- or two-outlet direct plug-in devices incorporating electromagnetic interference filter
circuitry, covered by the Standard for Electromagnetic Interference Filters, UL 1283;

n) Cord-connected, relocatable power taps intended only for indoor use as a temporary extension
of a grounding alternating-current branch circuit for general use, covered by the Standard for
Relocatable Power Taps, UL 1363; or

0) Single pole locking-type separable connectors, covered by the Standard for Single Pole Locking-
Type Separable Connectors, UL 1691.

2 Components

a) Comply with the requirements for that component as specified in this Standard;

2.1 Acomp
b) Be
c) Be
2.2 A comg

component re

a) Invi
produ

b)lss

c)ls g
used v

2.3 Specific
capabilities.
temperatures

24 Acomp
fault circuit-in
comply additi

those functions.

bnent of a product covered by this Standard shall:

ised in accordance with its rating(s) established for the intended conditions of us

Ised within its established use limitations or conditions of acceptability.

onent of a product covered by this Standard is not required to comply wi
quirement that:

plves a feature or characteristic not required in ‘the application of the comp
Ct;
Lperseded by a requirement in this Standard; or

eparately investigated when formingpart of another component, provided the ¢
vithin its established ratings and limitations.

components are incomplete in construction features or restricted in
Such components are jntended for use only under limited conditions, suc
not exceeding specified limits, and shall be used only under those specific cond

pnent that is alsolinfended to perform other functions such as overcurrent proteg
terruption, surge/suppression, any other similar functions, or any combination
pnally with.the requirements of the applicable UL standard(s) that cover devices

3 Units of lYleasurement

e; and

h a specific

onent in the

omponent is

performance
h as certain
tions.

tion, ground-
hereof, shall
that provide

3.1
approximate i

nformation.

4 Referenced Publications

4.1

interpreted as referring to the latest edition of that code or standard.

4.2 The following publications are referenced in this Standard:

ANSI/NEMA WD6, Wiring Devices — Dimensional Specifications
ANSI/NFPA 70, National Electrical Code

Values stated without parentheses are the requirement. Values in parentheses are explanatory or

Any undated reference to a code or standard appearing in the requirements of this Standard shall be
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ASTM A90, Standard Test Method for Weight [Mass] of Coating on Iron and Steel Articles with Zinc or
Zinc-Alloy Coatings

ASTM A653, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM D570, Test Method for Water Absorption of Plastics

ASTM E28, Standard Test Methods for Softening Point of Resins Derived from Naval Stores by Ring-and-
Ball Apparatus

ASTM G151, Standard Practice for Exposing Nonmetallic Materials in Accelerated Test Devices that Use
Laboratory Light Sources

ASTM G153, Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure of
Nonmetallic Materials

ASTM G155, Standard Practice for Operating Xenon Arc Lamp Apparatus for Exposure of Materials

UL 20, Standard for General-Use Snap Switches
UL 94, Standard for Tests for Flammability of Plastic Materials for Parts in Devices and Applignces
UL 98, Standard for Enclosed and Dead-Front Switches
UL 486A-486B, Standard for Wire Connectors

UL 486E, Standard for Equipment Wiring Terminals for Use with Aluminum and/er{Copper Cgnductors
UL 496, Starjdard for Lampholders

UL 498, Standard for Attachment Plugs and Receptacles
UL 498A, Standard for Current Taps and Adapters

UL 498D, Standard for Attachment Plugs, Cord Connectors and Receptacles with Arcuate (Locking Type)
Contacts
UL 498E, Sfandard for Attachment Plugs, Cord Connectors{and Receptacles — Enclosiyre Types for
Environmentgal Protection

UL 498M, Standard for Marine Shore Power Inlets

UL 514A, Standard for Metallic Outlet Boxes

UL 514B, Standard for Conduit, Tubing, and Cable Fittings

UL 514C, Standard for Nonmetallic Outlet Boxes, Eltish-Device Boxes, and Covers
UL 746A, Standard for Polymeric Materials — Sheort Term Property Evaluations

UL 746B, Standard for Polymeric Materials — Long Term Property Evaluations

UL 746C, StIndard for Polymeric Materials — Use in Electrical Equipment Evaluations
UL 746D, Standard for Polymeric Matetials — Fabricated Parts

UL 796, Standard for Printed-Wiring Boards

UL 817, Standard for Cord Sets and Power-Supply Cords

UL 943, Standard for Ground-Fatilt Circuit Interrupters

UL 969, Standard for Marking and Labeling Systems

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

UL 1283, Stgndard.for)Electromagnetic Interference Filters
UL 1363, Stgndard.for Relocatable Power Taps

UL 1449, Stgndard for Surge Protective Devices

UL 1681, StarmdardforWirimrgDevice Configuratiorns

UL 1682, Standard for Plugs, Receptacles and Cable Connectors of the Pin-and-Sleeve Type

UL 1691, Standard for Single Pole Locking-Type Separable Connectors

UL 1863, Standard for Communications Circuit Accessories

UL 1977, Standard for Component Connectors for Use in Data, Signal, Control and Power Applications
UL 4248-1, Standard for Fuseholders — Part 1: General Requirements

UL 4248-4, Standard for Fuseholders — Part 4: Class CC

UL 4248-5, Standard for Fuseholders — Part 5: Class G

UL 4248-6, Standard for Fuseholders — Part 6: Class H

UL 4248-8, Standard for Fuseholders — Part 8: Class J

UL 4248-9, Standard for Fuseholders — Part 9: Class K

UL 4248-11, Standard for Fuseholders — Part 11: Type C (Edison Base) and Type S Plug Fuse

UL 4248-12, Standard for Fuseholders — Part 12: Class R

UL 4248-15, Standard for Fuseholders — Part 15: Class T

UL 60950-1, Standard for Information Technology Equipment — Safety — Part 1: General Requirements
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UL 61058-1, Standard for Switches for Appliances — Part 1: General Requirements
5 Glossary
5.1 For the purposes of this Standard, the following definitions apply.

5.2 APPLIANCE COUPLER - A single-outlet, female contact device for attachment to a flexible cord as
part of a detachable power-supply cord to be connected to an inlet (motor attachment plug).

5.3 ATTACHMENT PLUG — A male contact device for the temporary connection of a flexible cord or
cable to a receptacle, cord connector, flanged equipment power outlet, or other outlet device.

5.4 BULK §HIPMENT - Any packaging container having more than one receptacle not pr(I)vided with a
unit containern,

5.5 CONFIGURATION, LOCKING — A device having a configuration that requires a motion|other than a
straight push for pull to connect or separate it when used with its mating part.

5.6 CORD CONNECTOR - A female contact device to be wired on flexible cord for use as an extension
from an outl¢t to make a detachable electrical connection to an attachment plug or, as an appliance
coupler, to anfequipment inlet.

5.7 ELECTRICAL (FUNCTIONAL) INSULATION — The insulation necessary for the proper functioning of
the product ahd for basic protection against electrical shock» This includes all parts relied uppn to support
live parts in place, all internal barriers necessary to maintain spacings, and the outlet face [portion of all
female devicgs.

5.8 ENCLOPBURE - That part of the device that renders inaccessible all or any parts of thg device that
may otherwise present a risk of electric 'shock, retards propagation of flame initiated [by electrical
disturbances jpccurring within, or both.

5.9 FIXTURE, EQUIPMENT, OR APPLIANCE OUTLET — A receptacle outlet device for [nounting on
utilization equipment.

5.10 GROUNDING-CONDUCTOR PATH — A path between the grounding pin, blade, or coptact and the
akes contact

iguration, the
-Type Locking
Devices Rated 20 A, 125V, F|gure C1.1 of UL 1681, or a nonstandard configuration that employs one
blade, pin, or contact exclusively for grounding.

5.12 HOUSING ADAPTER, ANGLE — A part that is intended to replace a portion of an attachment plug
or cord connector housing so that the flexible cord exits the strain relief in the same plane as the face of
the device.

5.13 HOUSING ADAPTER, SHROUD — A part that is intended to be assembled onto an attachment plug
or cord connector to extend the housing beyond the plane of the face of the device.

5.14 INLET — (Motor Attachment Plug) A male contact device to be mounted on utilization equipment to
provide an integral blade configuration for the connection of an appliance coupler or cord connector.
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5.15 POLARIZED DEVICE — A device constructed for connection to a mating device only in the position
that connects related poles of an electrical circuit.

5.16 RECEPTACLE, DUPLEX — A receptacle having two contact devices on a single mounting yoke for
flush mounting in a plane surface.

5.17 RECEPTACLE, FLUSH - A receptacle which is intended for mounting in or on an outlet box, an
outlet-box cover, or a flush-device cover plate for fixed installation on a branch circuit.

5.18 RECEPTACLE, ISOLATED GROUND - A receptacle having the grounding terminal electrically
isolated from the system ground when installed in a metallic outlet box or raceway system.

5.19 RECHPTACLE, LIGHTED — A receptacle employing an integral lens (jewel) and electrical or
electronic components that produce light. Two basic types:

a) Poyer Indicator type — llluminates to indicate power is on.

b) llluminated/Nightlight — llluminates when power is on and may'hot when coptrolled by a
photgelectric sensor.

5.20 RECHPTACLE, PENDANT — Pendant receptacles include an,enclosure with cover plate and strain
relief means/intended to be assembled at the end of flexible cords.for use in branch circuit applications.

5.21 RECHPTACLE, SELF-GROUNDING - A receptacle.which includes a spring clip or|other part to
provide for electrical continuity between the grounded deyice yoke and the mounting screw.

5.22 RECHPTACLE, SPLIT — A duplex receptacle having line terminals which are capgble of being
electrically s¢parated.

5.23 RECHPTACLE, SURFACE-MOUNT_— A receptacle which includes an enclosure gnd mounting
means intended for surface mounting.\without the use of a separate outlet box in acgordance with
ANSI/NFPA Y0.

5.24 TERMINAL, PRESSURE-WIRE — A terminal which establishes a connection between one or more
conductors gnd a terminal plate by means of mechanical pressure without the use of soldef. A pressure-
wire terminallmay be eitherof the following types:

a) Clamp-Type - A pressure-wire terminal in which the conductor is held under a pregsure plate or
saddle clamp’ by one or more screws. This type of terminal may be provided in comhbination with a
wire-tfinding screw terminal.

b) Setscrew-Type — A pressure-wire terminal in which the pressure is applied by the end of the
screw bearing on the conductor, either directly or through a wire-protecting pad.

c) Combination Wire Binding/Pressure-Type — A wire binding screw with an integrally machined
pressure ring. Pressure ring terminals accept both single and multiple conductors that are captured
under the machine formed pressure ring. These terminals may be wired with a single conductor
using the conventional 3/4 loop around the wire-binding screw.

5.25 TERMINAL, SPRING ACTION CLAMP - A terminal where the stripped end of a conductor is
inserted into the terminal and a manually operated integral lever applies clamping pressure to a spring
mechanism, without the use of screws.

5.26 TERMINAL, WIRE-BINDING SCREW - A terminal in which the conductor is bent around the screw
and is clamped directly under the head of the screw when it is tightened.
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5.27 TERMINAL ASSEMBLY, SEPARABLE - A two-piece terminal assembly provided with an integral
mechanical latching mechanism(s). It consists of permanently attached pins or tabs located on the body of
the receptacle and is capable of receiving a special purpose connector with leads for connection to the
branch circuit.

5.28 THROUGH-WIRING — A wiring method which permits a group of receptacles to be wired in parallel
to a common branch circuit.

5.29 UNIT CONTAINER — The smallest carton, package, or container, in which a receptacle is
packaged. A unit container may contain more than one receptacle if they are not intended to be removed
from the container for individual sale.

CONSTRUCTION
6 All Devices

6.1 The ratings mentioned throughout this Standard including those mentioned in Table 83.1 represent
maximum ampacity and maximum operating potential in volts for receptacles and other outlet devices
such as cord fonnectors or current taps.

6.2 A deviceg is considered to be for use on either alternating or direct current unless the rdting includes
the letters "ad" to restrict the use to alternating current.

7 Configurations

7.1 The NEMA configurations of various attachment plug and receptacle combinations refefenced in this
Standard are|in accordance with ANSI/NEMA WD6,"and are included in Annex A for ease pf reference.
The figures rgferenced as Section C1 contain nor-NEMA configurations and are found in UL 1681.

8 Insulating Materials
8.1 Genera|

8.1.1 All pafts that act as the electrical insulation or enclosure of a device shall be made of fan insulating
material intended for the particular application and shall comply with the requirements in §.2.1 — 8.4.1.
Hard rubber ghall not be)employed.

Exception Nd. 1: The'internal insulating systems of components where component requireménts exist are
not required tp.comply with the requirements in 8.2.1 — 8.4.1.

Exception No. 2: A small part meeting all of the following criteria is not required to comply with the
requirements in 8.2.1 - 8.4.1:

a) Its volume does not exceed 0.122 cubic inch (2 cm®),
b) Its maximum dimension does not exceed 1.18 inches (3 cm), 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.

Exception No. 3: Fiber or similar material that is equal to or less than 0.010 inch (0.25 mm) thick is not
required to comply with the requirements in 8.2.1 — 8.4.1.
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8.1.2 A polymeric material used for electrical insulation or enclosure of live parts shall be fabricated in
accordance with UL 746D.

Exception: A polymeric material that is fabricated in the same location where final assembly takes place
and where no blending or compounding operations are involved is not required to comply with this

requirement.
8.2 Flamm

8.21

ability

A polymeric material used for electrical insulation or enclosure of live parts shall have a flame class

rating of HB, V- 2 V-1, V-0, VTM 2, VTM-1, or VTM-0 in accordance W|th the requirements of UL 94. The

flame class F

barriers in the

Exception: A

2] deV|ce WhICh are cr|t|cal to the functlomng of the |nsulat|on or enclosure of they

\ polymeric material that complies with either the 3/4-inch (12 mm\or 2

flammability test described in UL 746C, need not have a flammability class rating!

8.3 Electri¢al properties

8.3.1 A polymeric material used for electrical insulation or enclosure of live parts
Comparative| Tracking Index (CTI) rating of 175 V or greater or a petformance level class of a

Exception N¢. 1: A polymeric material used for electrical insulation or enclosure of live parts i

to comply wi

Exception N
1/32 inches
required to ¢

8.3.2 A pol
Ignition (HW
least those

materials wit
evaluated us

h this requirement if it complies with the Comparative Tracking Index Test, Secti

D. 2: A polymeric material used in an enclosure that is separated through air

levice.

) mm) flame

shall have a
least 3.

5 not required
bn 35.

by more than

0.8 mm) from uninsulated live parts.and' more than 1/2 inch (12.7 mm) from arcing parts is not

bmply with this requirement.

ymeric material used for electrical insulation or enclosure of live parts shall h
) and High-Current Arc Resistance to Ignition (HAI) ratings or performance leve
shown in Table 8.1 for the flame class rating determined in accordance w

thickness, whichever is greater.

Exception N¢. 1: A polymeric material used for electrical insulation or enclosure of live parts i

to comply wi

h thesHWI requirements if it complies with the Glow Wire Test, Section 36.

ave Hot Wire
classes of at
th 8.2.1. For

n other than VTM flammability classifications, the HWI and HAI ratings of the mgterial shall be
ing the specimen Jthickness employed in the end product or nominal 1/8 inch

(3.2 mm)

5 not required

fs not required

E t' l\l 2 A _naoluwaario-matarial aad faor ol v Linaulaftion ar analaciiea oFf Ih /o o oefa
XCep 1on NO—=—+A POTyTTTCTTCTTITAatCTTar Ao CUTOT- CIC GO o UratrorT O CTTCIOSUT C-UT TV G OaOT to™1

to comply with the HAI requirements if it complies with the High-Current Arc Resistance to Ignition Test,
Section 37.

Exception No. 3: A polymeric material used in an enclosure of an attachment plug or cord connector which
does not enclose live parts, or which encloses insulated live parts where the insulation thickness is greater
than 0.028 inches (0.71 mm), is not required to comply with the HWI requirements.

Exception No. 4: A polymeric material used in an enclosure that is separated through air by more than
1/32 inches (0.8 mm) from uninsulated live parts and more than 1/2 inch (12.7 mm) from arcing parts is not
required to comply with the HWI and HAI requirements.
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Table 8.1
Hot Wire Ignition (HWI) and High-Current Arc Resistance to Ignition (HAI) Ratings of Insulating
Materials
Hw|> HAI®
Flammability classification® Mean ignition time (sec) PLC Mean no. of arcs PLC
V-0, VTM-0 7andupto 15 4 15 and up to 30 3
V-1, VTM-1¢ 15 and up to 30 3 15 and up to 30 3
V-2, VTM-2 15 and up to 30 3 15 and up to 30 3
HB 30 or more 2 60 or more 1
@ Flammability classification — Described in UL 94.
b Hot Wire Resistance to Ignition — Described in UL 746A.
¢ High-Current Arc Resistance to Ignition — Described in UL 746A.
4 Mean ignition fime and mean no. of arcs to be used to evaluate Filament Wound Tubing, Industrial Lamirates, Vul¢anized Fiber,
and similar polymeric materials only. All other materials are to be judged using the performance level class values.
¢ A polymeric nfaterial subjected to the flammability test with either the 3/4-inch (12 mm or 20 mm) flame in accordance with

Exception No. 2

to 8.2.1 shall comply with the PLC for a V-1 rating.

8.4 Thermal properties

8.4.1
thermal index

A polymeric material used for electrical insulation or enclgsure of live parts shall have the relative
ratings shown in Table 8.2 for the specific application of the insulating material.

For materials

with other than VTM flammability classifications, the material shall be evaluated using the specimen
thickness employed in the end product or nominal 1/8 inchi*(3.2 mm) thickness, whichever is gfeater.

Exception: TH

e following generic materials having readings of 65 or less on the Shore Durometer D scale

(when measured for 5 seconds at an ambient temperature of 73.4 +3.6°F (23.0 £2.0°C ) are acceptable for
use at 140°F (60°C) based on their successful completion of the appropriate acceleratdd aging test

described in Accelerated Aging Tests, Section41:

a) Ethylene/Propylene/Diene (ERDM)

b) Natural Rubber (NR)

¢) Neaprene (Chloroprene Butadiene) Rubber (CBR)

d) Nitrjle Rubber(NBR)

e) Pol

f) Silic

vinyl"Chloride (PVC) and its copolymers

0o QLD
rC INXUvUCT (OITN)

g) Styrene (Butadiene) Rubber (SBR)

h) Thermo Elastomeric [TEE; includes Thermoplastic Elastomers (TPE) and Ethylene Propylene
Thermoplastic Rubber (EPTR)]
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Table 8.2
Minimum Relative Thermal Indices of Insulating Materials Used in Insulation and Enclosure
Applications
Minimum relative thermal index® Degrees C
Mechanical with Mechanical without
Application Electrical impact® impact

Permanently-wired devices (including appliance,
fixture and equipment outlets, inlets, and receptacles 80° 60° 80°¢
Cord-connected devices (including attachment plugs,
and cord connectors) 60° 60° 60°
@ Relative Thermal Index — Described in UL 746B.
® For industrialllaminates, vulcanized fiber, and similar polymeric materials, the material's minimum RTI for Mechanjcal shall be

evaluated usin|

¢ For devices d
insulating matg

O the values specified for Mechanical Without Impact.

ontaining fuses, the minimum thermal indices shall be the values shown above or the temperature
rial during the Fuseholder Temperature Test, whichever is greater. See Sections 50, 53{ 62 and 71.

easured on the

8.5 Vulcan

8.5.1

8.5.2 Vulcdnized fiber shall comply with the requirements in8.2.1 — 8.4.1 and shall be moig

in accordan

8.6 Sealing compounds

8.6.1 A sed
(149°F). The

8.6.2 Sulph
8.7 Fusee
8.7.1 Afus

and similar a

8.7.2 A po
properties aqg

Vulcanized fiber is not prohibited from being used for insulating-washers, separators,
but shall not pe used as the sole support of live parts.

zed fiber

with 39.1 and 39.2.

ling compound shall be insulating;-waterproof, and shall not soften at a temper
softening point is to be determined using ASTM E28.

ur shall not be employed-as-a sealing compound.

hclosures

bsorptive materials shall not be used for the enclosure of a fuse.

ymeric-material classified as Type V-0, V-1, or V-2 is considered as having
ceptable for use as the enclosure of a fuse.

and barriers,

ture-resistant

ature of 65°C

b enclosure shall’'be of a moisture-resistant material in accordance with 39.1 and 39.2. Fiber

flammability

9 Enclosure

9.1

9.1.1
assembled u

General

sing all essential parts (described in 9.1.5) and installed in the intended manner.

A device shall have live parts protected against exposure to contact by persons when fully

Exception No. 1: Male blades which are energized only when mated with the corresponding outlet are not
required to comply with this requirement.

Exception No. 2: Exposed wiring terminals or other live parts enclosed within equipment or within an outlet
box when the device is installed in the intended manner are not required to comply with this requirement.
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9.1.2 Accessible dead-metal parts of a grounding device shall be conductively connected to the
grounding-conductor path through the device.

Exception: Accessible dead-metal parts electrically insulated from current-carrying parts are not required
to comply with this requirement.

9.1.3 Accessible dead-metal parts of a non-grounding device shall be electrically insulated from live
parts and wiring other than the complete flexible cord so that they are unable to be energized by stray
strands, failure of wiring terminals (such as loosening of screws), or damaged or broken wiring. When the
stray strand length affects whether a device complies with this requirement, the device shall be marked in
accordance with Reference No. 3 to Table 89.1. See 9.1.7.

9.14 In orcier to judge the accessibility of a live or dead-metal part, the device is t6’fle wired and
assembled ip accordance with the manufacturer's instructions, except that any nenésgential parts
(described in[9.1.6) that are able to be opened or removed by the user without using a tgol are to be
opened or removed. The probe shown in Figure 9.1 is to be applied with a force 6f not mgre than 3 Ibf
(13.3 N) to apy depth that recessing will permit. The probe is to be rotated, changed in configuration, or
angled beforg, during, and after application to any position that is necessary to’examine the ¢levice. A live
or dead-meta] part is determined to be accessible when:

a) The part is contacted by the probe, or

b) The part is located in a hole larger than 9/32 inch (7.4/mm) in diameter and recess$ed less than
3/16 inch (4.8 mm).
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Figure 9.1
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9.1.5 A separable part is considered essential for the operation of the device if it employs a latch or
detent or requires use of a tool to remove, and if it performs any of the following functions:

a) Encloses or completes the enclosure of current-carrying parts other than those on the male face
of an attachment plug;

b) Encloses or completes the enclosure of the flexible cord from which the jacket has been
removed for wiring;

c) Provides for the placement and removal of a fuse.

9.1.6 A separable part (such as an insulating face cover, disc or strain relief clamp) is not considered

essential for the-operationof-thedeviceiftcamberemoved-without-theuseof a-tootor-withor

latch or deten
a) Pro

b) En
plug o

c) Pro

9.1.7 With n
two insulated
insulated con

9.2 Male fa

9.21 The W
wired on flexi
device (dead;

9.2.2 Anex
an insulating
exposed live
openings to €
insulating fac

9.2.3 Anins
terminals sh4
cannot be un

t and if it performs any of the following functions:
vides strain relief;

loses wiring terminals that would otherwise be exposed on the male’face of a
I current tap; or

vides access to a fuse through the male face of an attachmentplug.

espect to 9.1.5(b), the enclosure of a flexible cord i§™not considered to be cor
conductors of a parallel-type cord are split apart\or where the jacket is remo
Huctors of a jacketed-type cord.

ces and wire terminations

ire terminations of a 20 A attachmentplug shall be completely enclosed when
ble cord and assembled as intended, using only those parts essential for the op
front construction). See 9.1.5 and™9.1.6.

posed live part on the faceof an attachment plug rated other than 20 A shall be
disc or face cover that is at least 0.028 inch (0.71 mm) thick and completg
parts. Any unfilled:-openings on a face cover or disc provided with multip
nable its use with:a’number of blade arrangements are to be located opposite th
b of the corresponding outlet device.

ulating disc or face cover intended to be opened or removed to provide access
Il be“mechanically secured after wiring by one or more screws, latches, or
intentionally opened or removed. A cover that is held in place by only frictior]

it defeating a

n attachment

hplete where
ved from the

the device is
pration of the

provided with
ly covers all
le clearance
e anticipated

to the wiring
detents that
without any

positive dete

Ttaction s ot Ttonsidered mechanicatty secured—and 15 to be subjectedto the

Of-Cover Test described in Section 47.

Secureness-

9.2.4 An insulating disc or face cover shall enclose the wiring terminal compartments with a fit at the
periphery that will not permit the entrance of a 0.030 inch diameter (0.76 mm) probe.

Exception: A notch may be provided in the cover to facilitate removal but only in areas remote from wiring
terminals so that unclamped live strands cannot reach the opening. The notch is to comply with all of the

following:

a) It shall not be deeper than 1/8 inch (3.2 mm) from the periphery;

b) It shall not be wider than 3/8 inch (9.5 mm) along the periphery of the cover; and
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c) It shall not be located within 3/8 inch (9.5 mm) of the binding screw head as measured from the
closest point in the notch periphery.

9.2.5 A device with a separable face cover shall be capable of being properly wired with the maximum
size of the heaviest-duty type of flexible cord intended without inhibiting the full seating of the cover. The

flexible cord
a) Ha

b) Be

used to determine compliance shall:
ve an ampacity at least equal to the rating of the device configuration;

of the type and size marked on the device; or

c) Be of the maximum size that can be accommodated by the cord-entrance opening into the

devic

9.26 Anat
the device b

10 Current
10.1

Gene

10.1.1
current.

Iron

Exception N¢. 1: Stainless steel may be employed for a part'not subject to arcing.

Exception N
cadmium pla
screws if the

10.1.2 Ac

mounted if slich turning would adversely affect the performance of the device.

10.1.3  Unin
required in 14

10.2 Contdcts

10.2.1 Fenm
touched by t

E .

achment plug with a separable face cover or disc shall be shipped with the cov
t not necessarily mechanically secured.

-Carrying Parts
al

or steel, plated or unplated, shall not be used for parts that are depended

0. 2: A steel that is corrosion-resistant (stainless) or is protected against
ting, zinc plating, or an equivalent protective coating, may be used for wire-bin
se parts are not depended upon to carry current.

irrent-carrying part shall .bérestricted from turning relative to the surface g

sulated live parts—shall be secured in place so that a reduction in the spacings
1.1 is not likely.

alecontacts and associated live parts in the contact opening of an outlet devig
pe.probe illustrated in Figure 10.1 shall be recessed from the plane of the openi

pr attached to

ipon to carry

corrosion by

Hing nuts and

n which it is

below those

e that can be
hg a distance

not less than 1/4 of the maximum straight-line dimension of the opening, or 3/64 inch (1.2 mm), whichever
is larger. That plane nearest the face of the device having the minimum opening for the pin or blade
clearance is to be used to determine the minimum recess. Bevels, tapers, or other expansions of the
opening to the face of the device do not affect the measurement. The probe in Figure 10.1 is to be inserted
point first as far as possible in the opening without distorting the perimeter of the opening. The maximum
straight-line dimension is the maximum-length straight-line that will fit within the opening at the plane of
measurement.

Exception No. 1: Devices having openings that close upon removal of the attachment plug are not required
to comply with this requirement.

Exception No. 2: Specific-purpose devices intended only for disconnecting use (see 88.5), are not required
to comply with this requirement.
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Figure 10.1
Probe
1/4 INCH
(6.4 mm)DlA'
ANY
<=———— CONVENIENT ————= === "1 /B INCH

LENGTH (312 mm)
PA190

11 Grounding and Dead Metal Parts

11.1  The foljowing grounding parts shallbe of copper or of a copper-base alloy:
a) Thg grounding pin, blade, or contact,

b) Theg grounding-conductor path through an attachment plug or cord connector, except for a metal
housing or armor, and

c) The grounding=conductor path through a receptacle up to the strap, yoke, or othher mounting
means.

Exception: Ativet, bolt, or clamp that is used to secure parts in the grounding-conductor path| but which is
not an essential conductor in the grounding-conductor path, may be of steel or its equivalent.

11.2 A copper-base-alloy rivet that is used to secure parts in the grounding-conductor path, or that forms
a part of the grounding-conductor path, shall not contain less than 80 percent copper.

11.3 The grounding-conductor path connections in a grounding device shall be secured by riveting,
bolting, welding, or equivalent means.

Exception: Another form of connection employed in a cord connector is not prohibited when the
connection complies with the requirement in Potential Drop in Grounding Connections Test, Section 63.

11.4 The grounding pin, blade, or contact, of a grounding device shall be permanently attached to the
body of the device.
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Exception: A device in which the grounding member is mounted in soft rubber or similarly flexible material
is not precluded by this requirement. The requirement contemplates that the element is to be secured in a
manner so that it is not readily removable or movable.

11.5 Grounding and other dead metal parts shall be secured in place so that a reduction in spacings
below those required in 14.1 is not likely.

11.6 The grounding terminal of a grounding device shall be connected to the contact that is intended for
use for equipment grounding. For devices having one of the standard grounding configurations, the
grounding contact is identified by the letter "G" in the corresponding figure in ANSI/NEMA WD6, and in UL
1681. The grounding terminal shall be permanently identified in accordance with 91.1.1 in a manner that is
readily reco ing i i i tification and

Marking of Tirminals. o

11.7 Dead-
path through

metal parts of a grounding device shall be conductively connected to the'ground
the device. See 9.1.2.

ng-conductor

Exception: [ plete flexible

cords (see 9.

ead-metal parts isolated from current-carrying parts and wiring other than con
1.7) are not required to comply with this requirement.

11.8 A condluctive connection between a blade, pin, or contact, and an exposed dead-meta
of being groynded in service, such as the mounting strap, yokesor.body armor, shall be prov
grounding dg¢vice. A non-grounding device with exposed dead*metal parts shall not be pr
wiring termingl identified for an equipment grounding condugctor. See also 18.3 and 22.2.

part capable
ided only in a
pvided with a

Exception: A
contact, but
is not prohib
connection b

11.9 Dead

nonstandard-configuration device that does not employ a dedicated grounding
Which uses body armor or similar exposed metal parts as an equipment ground
ited from being provided with an_equipment grounding terminal only when th
etween the grounding terminal aqd the exposed metal parts is obvious to the ins

metal parts of a device for\use in non-grounding applications shall be insulated f

blade, pin, or
ing conductor
e conductive
faller.

fom live parts

and wiring ofher than the complete flexible cord so that stray strands, failure of wiring terminals, or failure

of wiring sha(l not energize accessible dead metal parts. See 9.1.3.

11.10 Iron ¢r steel other than machine screws, washers, nuts, and stainless steel parts shal| be protected

against corrgsion.

Exception: Parts determined to comply with 28.2.4 are not required to comply with this requir¢gment.

12 Terminals

12.1 General

12.1.1 When a device is intended for the connection of conductors, a means shall be provided for
connection such as a wire-binding screw or pressure-wire type wiring terminal, or a lead that is factory-
assembled by means of soldering, welding, riveting or crimping. A wire-binding screw terminal shall not be
used for the connection of circuit wires to a device rated more than 30 A and intended for connection to
conductors greater than 10 AWG (5.3 mm?).

12.1.2 A terminal provided for the field connection of a grounding conductor shall employ a mechanical
clamping means that does not depend upon solder for the connection of the wire.
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12.2 Wire-binding screw terminals

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

12.2.2 A terminal plate that has a tapped hole for a wire-binding screw shall be of 0.030 inch (0.76 mm)
or thicker metal and shall not have fewer than two full threads in the metal. A binding screw that has 32 or
more threads per inch (per 25.4 mm) with a terminal plate formed from stock 0.030 inch (0.76 mm) thick,

may have the metal extruded at the tapped hole to provide two full threads for the binding screw.

12.2.3 A wire-binding screw shall thread into metal.

12.2.4 The
screw shall b

minimum size and maximum number of threads per inch (per 25.4 mm) fora
e as indicated in Table 12.1.

wire-binding

Table 12.1
Sizes of Terminal Screws
Maximum number of threads per inch
Rating ofl device in amperes Minimum size of screw (per 25.4 mny)
20 8a 32b
30 8 32

@No. 6-36 scre
connectors. On|
outlet box shall
® No. 8 or large
the assembly ¢

vs with a 0.296 inch diameter (7.52 mm) or larger head may-be'used for terminals on attachment plu
the device with a 5-20 configuration, the terminal screw that"is used for connecting the grounding co
not be smaller than No. 6-36.

screws having more than the number of threads perinch (per 25.4 mm) indicated may be used for {|
bmplies with the Tightening Torque Test, Section.44.

hs and cord
hductor to the

Erminals when

12.2.5 Areq

eptacle or inlet rated 30 A or less.and employing wire-binding screw terminals fd

to copper branch circuit conductors only,\shall comply with the general performance reqy

receptacles, §

12.2.6 The
manufacturer
No. 18 of Tab)

12.3 Soldel

12.3.1  Atern

bection 67 or the generalperformance requirements for inlets, Section 51 as app

tightening torque for\the wire-binding screw terminals shall be specified b
and shall be marked as described in Reference No. 4 of Table 89.2 for inlets ar
e 89.4 for receptacles.

ing lugs

minalplate for a soldering lug shall be at least 0.050 inch (1.27 mm) thick and s

r connection
irements for
licable.

the device
d Reference

hall not have

fewer than tw

fiillthraade in tha matal for 4 tarminAal coranay
et e ot oot Toaterar-SGrovws

12.4 Pressure-wire terminals

12.41

not have fewer than two full threads in the metal for a terminal screw.

A terminal plate for a pressure-wire terminal shall be at least 0.030 inch (0.76 mm) thick and shall

12.4.2 A pressure-wire terminal intended for the connection of branch circuit conductors to an inlet or

receptacle sh

all be investigated in accordance with Table 12.2.
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Table 12.2
Pressure-wire Terminals Used in Receptacles and Inlets

Use

Current rating

Pressure-wire terminal type

Reference paragraphs

Copper wire only

<30A

Clamp

Setscrew

54.4,72.5

12.4.3,54.1,72.2

12.4.3 The tightening torque for the pressure-wire terminals designated in Table 12.2 shall be specified
by the device manufacturer and shall be marked as described in Reference No. 4 of Table 89.2 for inlets
and Reference No. 18 of Table 89.4 for receptacles. The specified tightening torque shall not be less than
90 percent of the value employed in the static heating test in UL 486E, for the maximum wire size

correspondin]

Exception: A
UL 486A-48¢

12.5 Comb

1251 Are
to 10, or 12 A
specified in |

1252 Are

to copper branch circuit conductors only, shall complycwith the general performance req

receptacles,
general perfq

12.6 Sprin

1261 Ina
clamp termin

be investigated with minimum and maximum conductor AWG size and for each type of co

and stranded

12.6.2 Are
solid or both,

12.6.3 Are

g to the ampere rating of the device.

lesser torque value is not prohibited when the connector is investigated in ac
B or UL 486E using the lesser assigned torque value.

ination wire binding/pressure-wire terminals

Ceptacle or inlet employing a combination wire binding/pressure-type terminal s
WG conductors. The terminals shall comply with the applicable performance req
L 486E.

ceptacle or inlet employing a combination wire.binding/pressure-wire terminal fi

as specified in Section 67, CombinationsWire Binding/Pressure Wire-Type Ter
rmance requirements for inlets, Section-61 as applicable.

j action clamp terminals

ddition to the requirementsicontained in this standard, a device employing a
al shall also comply with.the applicable requirements, as specified in UL 486E.

), for each device-construction.

ceptacle or.inlet employing spring action clamp terminals are intended for eithe
copper wire-only.

ceptacle or inlet employing spring action clamp terminals are intended for the cq

ordance with

hall be limited

uirements as

br connection
Lirements for
minals, or the

spring action
All tests shall
nductor (solid

r stranded or

nnection of a

single condu

ctoronly.

12.6.4 An attachment plug or cord connector employing spring action clamp terminals are intended for
the connection to flexible cord only.

13 Cord Entry and Strain Relief

13.1

A device intended for connection to flexible cord shall be provided with a means of strain relief so

that a pull on the flexible cord will not be transmitted directly to the wiring terminations. Acceptability of the
strain relief means shall be determined by the test described in Integrity of Assembly Test, Sections 48 or
64.

Exception: The strain relief provided on a device intended solely for factory assembly to the conductors of
a flexible cord shall be subjected to the Integrity of Assembly Test, Section 46, but is not required to restrict
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a pull on the flexible cord from being transmitted directly to the wiring terminations when the conductors
are terminated as described in 13.2(a).

13.2 A device intended solely for factory assembly to the conductors of a flexible cord is to be connected
to the conductors by:

a) Welding, riveting, crimping, or the equivalent, or

b) Soldering, when an offset or one or more right-angle bends in the conductor are employed so

that a

pull on the conductor will not be transmitted directly to the connection.

13.3 The diameter of a round cord-entry hole shall not be longer than 1/4 inch (6.4 mm).

134 A met
insulating bu
equivalent pr

Exception Ng
thick, and it is

Exception No
insulating ma
a separate in

Exception Ng
Jacketed type

14 Spacings

14.1 The sq
device rated !
the following:

a) Uni

b) An

hl-covered device intended for connection to a flexible cord shall be-prov
5hing of porcelain, phenolic or cold-molded composition, or other insdlating
bperties.

. 1: Hard fiber is acceptable for the bushing if the fiber is not less than 3/64 i
so formed and secured in place that it will not be affected by ordinary conditiong

2: If the metal covering (armor) of a device is not in proximity to the cord-entry
ferial of which the plug is made serves as a smooth,‘well-rounded bushing for a
Sulating bushing is not required.

. 3: A metal-covered device with a metal>cord grip intended specifically fo
of flexible cord, such as Type S or SJ is not required to have an insulating bushi

acings maintained through air_or over surface shall be a minimum 3/64 inch (1
P50 V or less, and a minimum’1/8 inch (3.2 mm) for a device rated more than 25

hsulated live parts-Of-opposite polarity;

Lininsulated live'part and a dead-metal part that is likely to be grounded or expos|

by persons when,the device is installed as intended, including a metal surface on whi

is moy

Exception Nq.

nted inithé intended manner or a metal face plate used with a flush receptacle.

KNTh

ded with an
material with

ch (1.2 mm)
of moisture.

hole, and the
flexible cord,

I use with a
ng.

.2 mm) for a
D V, between

ed to contact
th the device

the spacing

e grounding terminal of a flush receptacle shall instead comply with
4

a0
T ZO"

requirements'

Exception No. 2: A dead-metal screw head, rivet, or the like, which is located in a hole not larger than 9/32
inch (7.1 mm) in diameter and recessed not less than 3/16 inch (4.8 mm) is not considered to be exposed
to contact by persons after the device is installed in the intended manner.

14.2

In measuring a spacing, an isolated dead-metal part interposed between live parts of opposite

polarity, or between a live part and a grounded or exposed dead-metal part, is considered to reduce the
spacing by an amount equal to the dimension of the isolated dead-metal part in the direction of the
measurement.
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15 Assembly

15.1

15.1.1

General

A device shall be capable of being readily wired as intended.

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

15.1.3 An outlet device shall have live parts protected against exposure to contact by persons when the
outlet is assembled and installed as intended.

15.1.4 Whsg
individual ou

lets shall be connected together.

15.1.5 A dgvice having female contacts shall be constructed so that a standard>attachme

same config

hration and with maximum length blades is capable of seating properly withou

the blades bg¢tween the plane of the face of the plug and the plane of the rim.of the female co

15.2 Grounding and polarization

1521 A d
correspondir]

rounding outlet device shall be so constructed that the grounding me
g attachment plug cannot be inserted by hand into-any outlet slot to touch the liv

n internal connections exist in a multiple-outlet device, similar and correspondirlng contacts of

ht plug of the
L exposure of
htact device.

mber of the
e contact.

15.2.2 A dgvice consisting of two or more pieces shallbe such that polarization cannot b¢ defeated by

improper asq
15.3 Matin

15.3.1 A ge
be construc
established 4

Exception: A
the risk of fin
this requiremn

embly during installation.
g and interchangeability

neral-use device, including@ny configuration illustrated in ANSI/NEMA WD6, U
ed so that electrical Continuity between respective and similarly marked
utomatically when the mating plug and outlet device are connected together.

special-purpose device for use in equipment where intermixed connections dd
e, electric shock, injury to persons, or damage to equipment, is not required t
ent.

15.3.2 An
intended for

se with the outlet.

L 1681, shall
terminals is

not increase
b comply with

s specifically

tljutlet device shall not accommodate an attachment plug other than one that

15.3.3 A male or female device that is capable of making a conductive connection with a female or male
device of an established general-use design shall be constructed and rated for complete and correct
interchangeability with the established design. An established general-use design is considered to include

any of the fol

lowing:

a) Any of the configurations outlined in Wiring Devices — Dimensional Specifications, ANSI/NEMA

WDG6;

b) Any of the configurations outlined in UL 1681;

c¢) Another configuration that is an American National Standard configuration; or

d) A special-purpose configuration that is acceptable for use in one of the wiring systems that

comp

lies with ANSI/NFPA 70.
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Exception: A special-purpose receptacle configuration that will not accept any standard general-use plugs
shall be permitted to accept a modified general-use plug that will also be accepted by the mating general-
use receptacle. (For example, a receptacle for use in a hazardous location that is intended to supply
hazardous-location equipment provided with a modified plug that may be used in either an ordinary or
hazardous location.)

15.3.4 A male or female device of an established general-use design shall comply with the dimensions,
spacings, and the relative arrangement of blade and contact slots required by one of the following:

a) ANSI/NEMA WDG6;
b) UL 1681;

c) Other American National Standard.

15.3.5 Attag
be interchang

hment plugs, cord connectors, and receptacles that have different electrical rat
eable with one another.

ngs shall not

general-use
intended for

Exception Np. 1: A special-purpose configuration that will not mate-with a standard

configuration
installation in
be used on ¢

Exception No

have a lower]
correspondin

15.4 Fuseh

15.4.1 An ¢
components.

15.4.2 A fud
of the fuse an

15.4.3 A fus

1544 Ade
fuse or fuses

shall be permitted to have multiple current and voltage ratings if the device is
facilities where it will be serviced only by qualified personnél, and where the con
rcuits with one of the device's rated currents, voltages-ahd frequencies througho

2: Plugs, and cord connectors for use on flexible-cords, or that are provided w.

h devices with the standard current rating and’the identical voltage rating.

olders

hclosure shall be provided for the' fuse or fuses in a device intended to accom

e enclosure shall reduce the risk of persons unintentionally contacting uninsula
d fuseholder.

e enclosure shall confine the effects of a fuse rupture to the interior of the enclog

Vice inténded for use with a branch-circuit type fuse shall not be capable of acco
that have a rating lower than the maximum rating in volts for the device.

figuration will
Ut the facility.

(h fuses, that

current rating, as described in Exception No.“1-to 88.1, are not prohibited frony mating with

modate such

ted live parts

ure.

mmodating a

1545 Ina

usible device, there shall be provision for a fuse In each ungrounded conduc

shall be no provision for a fuse in any other conductor.

or, but there

15.4.6 The construction of a fusible device that has male pins or blades shall be such that the fuse or
fuses will not be removable when the pins or blades are in a receptacle.

Exception: A fusible attachment plug having a configuration that is not illustrated in ANSI/NEMA WD6, or
in UL 1681, may be provided with a fuse or fuses which is removable when the pins or blades are in a
receptacle when the attachment plug is marked in accordance with Reference No. 12 of Table 89.1.

15.4.7 A fusible outlet device, such as a receptacle or a cord connector, shall not have live parts exposed
to contact by persons when a fuse is being removed or replaced.
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15.5 Switches

15.5.1 A switch provided as a part of a wiring device shall comply with UL 20. A switch provided as part
of a device intended for factory assembly as a component of end-use equipment shall comply with UL
61058-1.

ATTACHMENT PLUGS AND INLETS
16 Insulating Materials

16.1  An insulating plate employed for the backing of an inlet shall not be less than 1/32 inch (0.8 mm)
thick and sh f ; ; i 5 5 ; ittgn or a similar

material is agceptable for the insulating plate. Fiber may be employed if it is not less than)]/16 inch (1.6
mm) thick, islimpregnated to resist the absorption of moisture in accordance with 39.1.and"39.2, and is not
depended ugon (by itself) to hold contacts or other live parts in place.

17 Enclosyre
17.1 General
17.1.1 A ggneral-use attachment plug shall not be provided withyrmore than one cord-outlet hole.

17.1.2 The|body of an inlet employing a combination wite* binding/pressure wire-type ferminal shall
employ integfally formed channels/guides within the body to:

a) Prgperly position individual conductor; and

b) Prpvide a means to reduce the likelihood of the conductor(s) being displaced from under the
termimpal ring when conductor(s) are tobe installed.

17.2 Configurable plug

17.2.1 A cqgnfigurable attachment plug may only be of the ANSI/NEMA WD6 configurationg as shown in
Table 17.1.

Table 17.1
Configurable Attachment Plug Configurations

L5-20P/L5-30P 2 3 20/30 125
L25-30P 2 3 30 240
L6-20P/L6-30P 2 3 20/30 250
L7-20P/L7-30P 2 3 20/30 277
L24-20P 2 3 20 347
L8-20P/L8-30P 2 3 20/30 480
L9-20P/L9-30P 2 3 20/30 600
L14-20P/L14-30P 3 4 20/30 125/250
L15-20P/L15-30P 3 4 20/30 250 3 ph
L16-20P/L16-30P 3 4 20/30 480 3 ph

Table 17.1 Continued on Next Page
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Table 17.1 Continued
ANSI/NEMA WD6 . Ampere, Voltage,
Configuration No. of poles No. of wires A vV

L17-30P 3 4 30 600 3 ph
L21-20P/L21-30P 4 5 20/30 120/208 3 ph
L26-30P 4 5 30 240/415 3 ph
L22-20P/L22-30P 4 5 20/30 277/480 3 ph
L23-20P/L23-30P 4 5 20/30 347/600 3 ph

WD6 Standa

ANSI/NEMA

17.2.3 Blades and associated terminals of a configurable attachment plug shall be uhiquely keyed and
identified to prevent interchangeability of blades into positions reserved exclusivelyor either {he grounded

or grounding ferminal and blade/pin profile.

17.2.4 A canfigurable attachment plug shall have live parts protected-/against exposurg when fully
assembled uging all essential parts when fully inserted into a mating_contact device for edch identified

configuration

17.2.5 A cqgnfigurable attachment plug identified by thexmanufacturer shall include gl necessary
terminals and blade and pin construction for the identified configuration(s).

18 Grounding and Dead Metal Parts

18.1 The gfounding terminal mentioned in 16 and its corresponding contact shall be [conductively
connected tol the mounting means (yoke or'strap) of a flanged inlet and to the armor off an armored

attachment plug.

Exception: The conductive connection’is not required to be provided in a flanged inlet provigled all of the

following condlitions are met:
a) Thg mounting bracket, yoke, strap, or flange is constructed of an insulating material.
b) Thq lack of greunding continuity to the mounting means is obvious to the installer.

¢) Thg deviceis plainly marked in accordance with Reference No. 3 of Table 89.2.

18.2 For a grounding device, the blade to be used for grounding (G in the figures) shall be longer (see
respective figures) than the other blades.

18.3 For a three- or four-pole attachment plug that requires the connection of a grounding conductor, a
wiring terminal for the grounding blade or contact is necessary if the device is intended for use with flexible

cord.

18.4 The grounding pin of an attachment plug shall be secured rigidly and perpendicular to the plane of
the face. The grounding pin shall not incorporate, or be provided with, a means to pivot, deflect, or bend
after being inserted into a mating outlet device. Compliance is checked by visual inspection.
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19 Terminals and Leads
19.1 Terminals

19.1.1 If an attachment plug is not provided with wire-binding-screw terminals and employs a soft-rubber
compound molded around the blades and attached conductors, the conductors shall be soldered or
welded to the blades or attached by means of pressure-wire connectors.

19.2 Leads

19.2.1 Integral grounding and circuit conductor leads of an inlet shall be of copper and shall be:

a) Type RH or TW wire or an equivalent rubber- or thermoplastic-insulated wire for Jl general-use
device and Type SF, SFF, or an equivalent type of wire for a device intended forvuse in a fixture,
and

b) Nof smaller in size than indicated in Table 19.1.

Table 19.1
Smallest Acceptable Sizes of Inlet,Léads

Copper circuit leads — Copper grounding leads —
Curr¢nt rating of inlet AWG (mm?) AWG (mm1)
20 12(3.3) 12(3.3)
30 10 (5%3) 10 (5.3)

19.2.2 For aninlet:
a) Anlintegral grounding pigtail lead:shall not be shorter than 6 inches (152 mm), and

b) Intggral circuit leads shall netbe shorter than 4 inches (102 mm).

Exception: Hor an inlet intended for mounting in an electric lighting fixture or appliance, |the length of
integral lead$ is not specified.

19.3 Attachment plugand inlet with spring action clamp terminal

19.3.1 Anipletthat is provided with spring action clamp terminal shall be provided with a pgsitive means
to prevent u hintentional Qpparatinn of the conductor from the terminal and shall r‘nmply with the Spring

Action Clamp Terminal Pull Test described in Section 57.

19.3.2 An attachment plug that is provided with spring action clamp terminal shall be provided with a
positive means to prevent unintentional separation of the conductor from the terminal and shall comply
with the Spring Action Clamp Terminal Pull Test described in Section 49A.

20 Assembly

20.1 Blades and terminals shall be held securely in place. If they are mounted on a disc of insulating
material separate from the rubber compound, the disc shall be:

a) Of a material acceptable for the mounting of current-carrying parts,

b) Not less than 1/16 inch (1.6 mm) thick, and
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c) Acceptably secured in the plug.

20.2 Means shall be provided for securely attaching the body of an inlet to the supporting base of an
inlet. When assembled, the body shall be restricted from turning with respect to the base.

20.3 A supporting base of an inlet intended for surface mounting shall be provided with no fewer than
two holes for mounting screws.

20.4 Live screw heads or nuts on the underside of a base intended for surface mounting shall be spaced
1/2 inch (12.7 mm) or more through air from the mounting surface and staked, upset, or otherwise

restricted from loosening.

Exception Ng
sealing comp|

Exception Ng
minimum of 1
and 8.6.2 an
contact the

requirement.

21 Weathel
21.1 Fiber g

21.2 Alead
installation, s

a) A sfranded RH, RHW, TW, or an equivalent type of wire,

b) Nof

c) Not

CORD CONN

22 Grounding and Dead Metal Parts

221 The g
conductively

. 1: Live parts that are countersunk not less than 1/8 inch (3.2 mm) and then Cc
pund that complies with 8.6.1 and 8.6.2 are not required to comply with thi§ requ

. 2. Live parts that are countersunk not less than 1/8 inch (3.2 mm)‘and then cq

16 inch (1.6 mm) thick sealing compound, where the sealing compound compl
o the underside of the supporting base is recessed so that.the sealing comp
Surface upon which the receptacle is mounted, are not.required to com
proof Type

nd similar absorptive materials shall not be uséd’in a weatherproof attachment p

wire provided as part of a weatherproof attachment plug, and intended to be {
nall be:

smaller than 14 AWG (2.1.min?), and

less than 4-1/2 inches (114 mm) long.

ECTORS

vered with a
rement.

vered with a
es with 8.6.1

bund will not
bly with this

lug.

xposed after

rounding terminal mentioned in 11.6 and 22.2 and its corresponding con
connected to the armor of an armored cord connector.

tIact shall be

22.2 For a three- or four-pole cord connector that requires the connection of a grounding conductor, a
wiring terminal for the grounding blade or contact is necessary if the device is intended for use with flexible
cord.

22.3 The grounding contact in a grounding-type cord connector shall be located and formed so that the
path of electrical continuity to the grounding pin or blade of a mating attachment plug is completed before
continuity is established between any other contact and its respective pin or blade on the attachment plug.
This grounding path shall be substantial when the attachment plug is properly seated in the cord
connector.
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23 Assembly

23.1
to any live part shall be located in a hole not larger than 9/32 inch (7.1 mm) in diameter and
less than 3/16 inch (4.8 mm).

In a cord connector, an assembly screw, rivet, or the like that is visible and is electrically connected

recessed not

23.2 When internal connections exist in a multiple-outlet cord connector, similar and corresponding

contacts of individual outlets shall be connected together.

23.3 A cord connector shall not accommodate an attachment plug other than one that
intended for use with the outlet.

is specifically

23.4 A cord connector shall not be provided with more than three outlets and shall not emp
shell outlets.

23.5 A cord connector shall comply with the requirements in 13.1 — 13.4 for strain relief, I
cord grips.

23A Cord Connector with Spring Action Clamp Terminal

23A.1 A cqrd connector that is provided with spring action clatmp terminal shall be prq
positive medns to prevent unintentional separation of the conductor from the terminal and
with the Sprihg Action Clamp Terminal Pull Test described in Section 62A.

RECEPTACLES

24 Insulating Materials

241 An ingulating plate employed for thevbacking of a receptacle used to form all or
enclosure shall employ insulating materials that comply with 8.2.1 — 8.4.1. The material sha
than 1/32 ingh (0.8 mm) thick and shall,be moisture-resistant in accordance with 39.1 and 39
be employed in an insulating plate if it is not less than 1/16 inch (1.6 mm) thick, is impregnate
absorption of moisture in accordance with 39.1 and 39.2 and is not depended upon (by
contacts or other live parts in-place.

25 Enclosure

25.1 The bpdy of a receptacle employing a combination wire binding/pressure wire-type
employ integfally, formed channels/guides within the body to:

oy any screw

ushings, and

vided with a
shall comply

a part of the
Il not be less
.2. Fiber may
d to resist the
tself) to hold

ferminal shall

a) Properly position individual conductor; and

b) Provide a means to reduce the likelihood of the conductor(s) being displaced from under the

terminal ring when conductor(s) are to be installed.
26 Grounding and Dead Metal Parts
26.1

General

26.1.1 The grounding terminal mentioned in 11.6 and its corresponding contact shall be
connected to the mounting means (yoke or strap) of a receptacle.

conductively
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26.1.2 The grounding contact in a grounding-type receptacle shall be located and formed so that the
path of electrical continuity to the grounding pin or blade of a mating attachment plug is completed before
continuity is established between any other contact and its respective pin or blade on the attachment plug.
This grounding path shall be substantial when the attachment plug is properly seated in the receptacle.

26.1.3 Only one grounding terminal shall be provided on a grounding-type receptacle. The grounding
terminal of a grounding-type receptacle shall only accept a single grounding conductor and shall not serve
as a connection point for two separate grounding conductors.

26.1.4 "Push-In" grounding terminations shall not be used.

26.2 Flush

26.2.1 All dead-metal parts of a flush receptacle, including the grounding terminal, shall’'ndt have sharp
edges or points that may be forced against the wiring during installation in an outlet box.

26.2.2 A flush receptacle shall be constructed so that a metal flush plate will-be bonded|to the metal
outlet box or fhe receptacle grounding terminal when the receptacle is installed as intended.

Exception: A freceptacle with an integral nonmetallic flush plate that cahhot be replaced with @ metal flush
plate is not required to comply with this requirement.

27 Termin
27.1 Generpl

27.1.1 The line wiring terminals of a receptacle intended for mounting in an outlet box shall pe located or
protected so {hat, upon installation, they will not be forced against the wiring in the box. See also 26.2.1.

Exception: Exposed wiring terminals on. @ receptacle intended solely for mounting in a box irftended to be
supported bylrigid conduit may be located on the back of the receptacle.

27.1.2 A regeptacle shall provide a substantial clearance between each terminal and the metal of a
standard box|of the type in whicH'it is intended to be installed.

27.2 Leads

27.2.1 Intedral grounding- and supply-conductor leads of a receptacle shall be of copper and shall be:

a) Typ T i = TC i general-use
receptacle and Type SF, SFF, or an equivalent type of wire for a fixture type of receptacle, and

b) Not smaller in size than indicated in Table 27.1 for a receptacle that employs other than a
separable terminal assembly and not smaller than 12 AWG for a receptacle that employs a
separable terminal assembly.
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Table 27.1
Smallest Acceptable Sizes of Receptacle Leads

Copper supply leads — Copper grounding leads —
Current rating of receptacle AWG (mm?) AWG (mm?)
20 12(3.3) 12(3.3)
30 10(5.3) 10 (5.3)

27.2.2 For a general-use receptacle:

a) An

b) Int

Exception: Fi

27.3 Separable terminal assembly

27.3.1 A sq
body of the
connection t(

27.3.2 Assd

a) Be

integral grounding pigtail lead shall not be shorter than 6 inches (152 mm), and

pgral supply leads shall not be shorter than 4 inches (102 mm).

br an appliance or fixture receptacle outlet, the length of integral leads<s not spe

parable terminal assembly shall consist of permanently attached pins or tabs |
receptacle and shall be capable of receiving a special purpose connector
the branch circuit.

parable terminal assembly shall:

provided with a mechanical means such(as a lock, latch or similar means, w

unint

Mechianism Test described in Section 85,

b) B

consistent with the intended use. The terminals shall be marked identifying the term
and igentifying the unidentified (hot), grounded (neutral) and grounding terminal. C

integ
c) Be

d) Th
conn
conn
termi

i

ntional separation when in the matéd condition, and shall comply with

reliably keyed by a physical or\mechanical means to maintain correct polarit

| wire leads is an acceptable means of terminal identification,
reliably keyed to limit interconnection to only like voltage, and

e groundingseonductor terminals shall connect before mating supply condu
ct when4wo or more connectors are mated as intended. During disconnect
ctors,. the" supply-conductor terminals shall disconnect before the ground
al disconnects.

bified.

pcated on the
vith leads for

hich prohibits
the Latching

and voltage
inal positions
blor-coding of

tor terminals
on of mating
ng-conductor

27.3.3 The contacts of the special purpose connector, when not mated 10 a receptacle, shall not be
accessible to contact by the probe in Figure 9.1.

27.4 Receptacle with spring action clamp terminal

2741

A receptacle that is provided with spring action clamp terminal shall be provided with a positive

means to prevent unintentional separation of the conductor from the terminal and shall comply with the
Spring Action Clamp Terminal Pull Test described in Section 75.
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28 Assembly
28.1 General
28.1.1 When internal connections exist in a multiple-outlet receptacle, similar and corresponding

contacts of individual outlets shall be connected together.

28.2 Flush receptacles

28.2.1

The grounding terminal of a grounding-type flush receptacle shall be spaced at least 1/4 inch (6.4

mm) from any ungrounded live part (associated with other than a white grounded terminal) exposed to

contact by a groundingconductorintheouttet-box—tivepartsaccessibte-fromwithimthe—cavit

box are cons|
illustrated in

conductive sl
They shall be]
conductor as
toreceive ag

dered exposed to contact by a grounding conductor if they can be contacted

Figure 28.1. The spacings shall be measured through air and over both”in
rfaces with the receptacle wired as intended with the maximum anticipatéd co|
measured from any point on the grounding terminal that may contact-the clamp
in the case of a wire-binding screw terminal, or from any point on the perimeter ¢
rounding conductor in the case of an enclosed terminal.

Figure 28.1
Flat Probe

0.045 INCH
(1.14mm)

3/16 INCH
(4.8mm)

3432 INCH
(2.4mm)

_H_

—— ANY

CONVENIENT

y of an outlet
by the probe
sulating and
hductor size.
bd grounding
f an opening

PA215A
inch 0.045 3/32 3/16
mm 1.14 2.4 4.8

28.2.2 A flush receptacle shall be provided with means for mounting in a standard flush-device box or on
a standard outlet box cover.

28.2.3 A yoke, strap, or mounting ears shall be formed of steel that is a minimum 0.040 inch (1.02 mm)

thick.
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Exception No. 1: The minimum thickness at scores or perforations provided so that extension plaster ears
may be broken off when not needed is not required to comply with this requirement.

Exception No. 2: If nonferrous metal is used, it shall provide mechanical strength and rigidity equal to that
of 0.040 inch thick (1.02 mm) steel.

28.2.4 A steel yoke, strap, or mounting ears shall be protected against corrosion by a copper-plated or
oxidized finish.

Exception: A zinc or cadmium coating not less than 0.00015 inch (0.0038 mm) thick as determined in
accordance with the requirements in UL 514A, or other coatings determined to possess equivalent

corrosion protestion-properies-are-notreguiredto-comphrwith-this roguirement.

box or other
have a flat or
ve any burrs,

28.2.5 A s¢rew provided with a receptacle for use in mounting the device to an. Qutlet
enclosure shill not project more than 7/8 inch (22.2 mm) beyond the strap or cover-and’shall
blunt end. The end of the screw may have thread-cleaning slots or grooves but&hall not ha
fins, or other|sharp edges that could damage wiring.

28.2.6 Are

any other ad
mounting yo

ceptacle that is provided with an adjustable screw, or screws.if more than one i
justment hardware shall not project more than 7/8 inch (22.2 mm) beyond thg
e where secured to the outlet box. The end of the adjustable hardware shall

5 provided, or
plane of the
have a flat or
but shall not

blunt end. If fan adjustment screw is provided, it may have thread-Cleaning slots or grooves
have any bufrs, fins, or other sharp edges that could damage.wiring.

28.2.7 The|adjustment means of an adjustable receptacle shall not permit installation in gn application
where the front edge of the installed outlet box, plaster ring, extension ring, or outlet box ektender is set
back from the finished surface (e.g. drywall) more~than a 1/4 inch (6.0 mm). Compliance is checked by
measuremerjt.

28.3 Surfage-mount receptacles
28.3.1 In a
connected td
recessed nof

surface receptacle, an “assembly screw, rivet, or the like that is visible and
any live part shall.be located in a hole not larger than 9/32 inch (7.1 mm) in
less than 3/16 inch)(4.8 mm).

is electrically
diameter and

28.3.2 Meg
supporting b

ns shall besprovided for securely attaching the body of a surface-mount recg
hse. When‘assembled, the body shall be restricted from turning with respect to t

ptacle to the
e base.

28.3.3 Asu
for mounting

pporting base intended for surface mounting shall be provided with no fewer t
SCIre\\sS.

tllan two holes

28.3.4 Live screw heads or nuts on the underside of a base intended for surface mounting shall be
spaced 1/2 inch (12.7 mm) or more through air from the mounting surface and staked, upset, or otherwise
restricted from loosening.

Exception No. 1: Live parts that are countersunk not less than 1/8 inch (3.2 mm) and then covered with a
minimum of 1/8 inch (3.2 mm) thick sealing compound that complies with 8.6.1 and 8.6.2 are not required
to comply with this requirement.

Exception No. 2: Live parts that are countersunk not less than 1/8 inch (3.2 mm) and then covered with a
minimum of 1/16 inch (1.6 mm) thick sealing compound, where the sealing compound complies with 8.6.1
and 8.6.2 and the underside of the supporting base is recessed so that the sealing compound will not
contact the surface upon which the receptacle is mounted, are not required to comply with this
requirement.
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29 Flush Plates
29.1 Aflush plate provided as an integral part of a receptacle shall comply with the requirements for flush

plates in UL 514A or UL 514C.

30 Self-Grounding Receptacles

30.1

comply with the Fault Current Test, Section 77.

31 Isolated

-Ground Receptacles

A self-grounding receptacle shall not be rated greater than 30 A or 150 V to ground and shall

31.1 Aniso
requirements

32 Pendant

321 The er
the requirems

32.2 The st
requirements

ated-ground receptacle shall be identified in accordance with the marking, an
for isolated-ground receptacles specified in Reference No. 9 of Table 89.4:

Receptacles

closure and cover plate of a pendent receptacle shall be non-metallic only and
nts of UL 514C, in addition to the applicable requirements in this Standard.

rain relief means of a pendant receptacle shall be{ngn-metallic only and con
for UL 514B, in addition to the applicable requirements in this Standard.

d instruction

comply with

nply with the

32.3 A penfant receptacle shall have no more than-four outlets (2-duplex receptaclgs) per each
enclosure.
32.4 A pendant receptacle shall be capable of assembly to the flexible cords with which it is intended to

be used withput damage to the housing, termjnals, or any other damage that may increase t

or electric shq
33 Lighted
33.1

33.2 Thele

ck.

Receptacle

A lightéd receptacle shaltadditionally comply with 33.2 through 33.4.

s (jewel) of a.lighted receptacle shall comply with UL 746C, Resistance to In

conditioned t¢ minus 34°F(minus 35 °C), followed by the Dielectric Voltage Withstand test.

Exception Nc
described in ]

. s A lighted receptacle when conditioned to a temperature of 0°C shall b

he risk of fire

pact testing,

b marked as

[able 89.4 Reference No. 39 (“Indoor Use Only”).

Exception No. 2: A lighted receptacle where removal of all lens (jewel) material complies with 9.1.4 is not
required to comply with this requirement.

33.3 Conductor leads of a lamp, resistor/lamp combination, or leads from a printed circuit board shall be
mechanically secured. The conductor leads shall be positioned within the receptacle enclosure so that
spacings described in Section 14 (Spacings) are not reduced.

33.4 Conductor leads shall not be connected to any dead metal or any part of the grounding terminal or
contact.

33.5 When a printed wiring board is used, shall comply with UL 796, having a maximum operating
temperature of at least 221°F (105°C) and a minimum flammability rating of HB as determined by the
applicable tests in UL 94.
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PERFORMANCE

34 Representative Devices

34.1 Unless stated otherwise, six representative devices are to be used for each test.

34.2 Attachment plugs are to be subjected to the appropriate tests outlined in Table 34.1.

34.3 Inlets (motor attachment plugs) are to be subjected to the appropriate tests outlined in Table 34.2.

34.4 Cord connectors are to be subject to the appropriate tests outlined in Table 34.3.

34.5 Receq

Summary of Tests: General Grade Attachment Plugs

tacles are to be subjected to the appropriate tests outlined in Table 34.4.

Table 34.1

Section Test Sequences No. of devices? Details

35 Comparative Tracking Index 5 Materials to be evaluated in agcordance with
Exception No. 1to 8.3.1.

36 Glow Wire 3 Materials to be evaluated in adqcordance with
Exception No. 1 to 8.3.2.

37 High-Current Arc Resistance to 3 Materials to be evaluated in aqcordance with

Ignition Exception No. 2 t0 8.3.2.

40 Dielectric Voltage-Withstand 6 All plugs.

38 Mold Stress Relief Plugs employing thermoplasti¢ material.

40 Dielectric Voltage-Withstand Plugs subjected to Mold Stres$ Relief Test.

(Repeated)

39 Moisture Absorption Resistance 3 Conducted on vulcanized fiber|, fuseholders
and insulating backplates. Usg insulating
material portion of device only.

41 Accelerated Aging 6 Materials to be evaluated in aqcordance with
the Exception to 8.4.1.

42 Insulation Resistance 6 Conducted on devices molded of rubber or
similar materials, or any matenal containing
enough free carbon to render {he material
grey or black.

43 Conductor Secureness 6 Plugs employing wire leads orly.

44 Tightening Torque 6 Plugs with wire-binding screwg with pitch
greater than that specified in Table 12.1.

47 Secureness of Cover 6 Plugs with separable face covers as
described in Enclosure, Section 9.

48 Integrity of Assembly 6 Not conducted on Hospital Grade plugs or
plugs employing pin terminals, strain-relief
knots, or certain strain relief constructions.
See test description.

48.3 Self-Hinge Flexing 18 Plugs employing self-hinges in the enclosure.

49 Terminal Temperature 6 Not conducted on plugs with soldered,

brazed. or welded cord connections or with

wire-binding, pressure-wire or
terminals.

solder

Table 34.1 Continued on Next Page
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Table 34.1 Continued

Section Test Sequences No. of devices? Details

49A Spring Action Clamp Terminal Pull 6 Conducted on attachment plugs with spring
action clamp terminals only.

50.1 Fuseholder Temperature 6 Plugs with fuseholders only.

@ A set of representative devices may be used for more than one group of tests if agreeable to all concerned.

Table 34.2
Summary of Tests: Inlets (Motor Attachment Plugs)

Section Test sequences No. of devices? Details
35 Comparative Tracking Index 5 Materials to be evaluated in ac¢ordance with
Exception No. 1 to0,8.3.1~
36 Glow Wire 3 Materials to be évaluated in acgordance with
Exception No,'1.to 8.3.2.
37 High-Current Arc Resistance to 3 Materials\to be evaluated in ac¢ordance with
Ignition Exception No. 2 t0 8.3.2
40 Dielectric Voltage-Withstand 6 Allinlets.
38 Mold Stress Relief 6 Inlets employing thermoplastic materials.
40 Dielectric Voltage-Withstand 6 Inlets subjected to Mold Stress|Relief Test.
(Repeated)
39 Moisture Absorption Resistance 6 Conducted on vulcanized fiber,|/fuseholders

and insulating backplates. Uselinsulating
material portion of device only.

41 Accelerated Aging 6 Materials to be evaluated in acgordance with
the Exception to 8.4.1.

42 Insulation Resistance 6 Conducted on devices molded pf rubber or
similar materials, or any materigl containing
enough free carbon to render thhe material

grey or black.

43 Conductor Secureness 6 Inlets employing wire leads only.

44 Tightening Torque 6 Inlets with wire-binding screws fwith pitch
greater than that specified in Tdble 12.1.

52 Terminal Temperature 6 Not conducted on inlets with sqldered,
brazed, or welded cord connecfions or with
wire-binding or solder terminalg.

53 Fuseholder Temperature 6 Inlets with fuseholders only.

54 Pressure-Wire Terminals — 6 Inlets with pressure wire terminals only.
General

56 Strength of Insulating Base 6 Inlets with pressure wire terminals only.

57 Spring Action Clamp Terminal Pull 6 Inlets with spring action clamp terminals only.

@ A set of representative devices may be used for more than one groups of tests if agreeable to all concerned.
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Table 34.3

Summary of Tests: Cord Connectors

Section Test sequences No. of devices? Details

35 Comparative Tracking Index 5 Materials to be evaluated in accordance with
Exception No. 1 t0 8.3.1.

36 Glow Wire 3 Materials to be evaluated in accordance with
Exception No. 1 to 8.3.2.

37 High-Current Arc Resistance to 3 Materials to be evaluated in accordance with

Ignition Exception No. 2 to 8.3.2.

40 Dielectric Voltage-Withstand 6 All cord connectors.

38 Motd-StressRetef Sanre6 Cordconmectorsen |p:Uy;| o) thr ,rmoplastic
materials.

40 Dielectric Voltage-Withstand Same 6 Cord Connectors subjected to|Mold Stress

(Repeated) Relief Test.

39 Moisture Absorption Resistance 3 Conducted on vUicanized fibel, fuseholders
and insulating.backplates. Usq insulating
material portion of device only

41 Accelerated Aging 6 Materials t0 be evaluated in agcordance with
the Exception to 8.4.1.

42 Insulation Resistance 6 Conducted on devices molded of rubber or
similar materials, or any matenjal containing
enough free carbon to render the material
grey or black.

43 Conductor Secureness 6 Cord connectors employing wire leads only.

44 Tightening Torque 6 Cord connectors with wire-bindling screws
with pitch greater than that spgcified in Table
12.1.

59 Overload 6 Test based on current rating.

60 Temperature Same 6

61 Resistance to Arcing 6 Not required for devices emplqying phenolic,
urea or melamine in the outletface.

59 Overload (horsepower) 6 Conducted only on cord conngctors with
horsepower ratings.

62 Fuseholder Temperature 6 Cord connectors with fuseholders only.

62A Spring Action Clamp Terminal Pull 6 Conducted on cord connector$ with spring
action clamp terminals only

63 Potential*Drop in Grounding 6 Cord connectors with groundirjg connections

Connections secured by means other than fiveting, bolting,
welding or equivalent.

64 Inteqrity of Assembly 6 Not conducted on connectors employing pin
terminals, strain relief knots, or certain strain
relief constructions. Refer to test description.

66 Self-Hinge Flexing 12 Cord connectors employing self-hinges in the

enclosure.

® For a cord connector with a spring-activated latching mechanism, see 58.2.

@ A set of representative devices may be used for more than one group of tests if agreeable to all concerned.



https://ulnorm.com/api/?name=UL 498F 2023.pdf

40 UL 498F AUGUST 15, 2023
Table 34.4
Summary of Tests: Receptacles
Section Test sequences No. of devices? Details

35 Comparative Tracking Index 5 Materials to be evaluated in accordance with
Exception No. 110 8.3.1.

36 Glow Wire 3 Materials to be evaluated in accordance with
Exception No. 1 t0 8.3.2.

37 High-Current Arc Resistance to 3 Materials to be evaluated in accordance with

Ignition Exception No. 2 to 8.3.2.

40 Dielectric Voltage-Withstand 6 All receptacles.

@ Motd-StressRettef Same6 Rcucptqu:cb clllp:uyil o) thrermoplastic
materials.

40 Dielectric Voltage-Withstand Same 6 Receptacles subjected {o\Mold|Stress Relief

(Repeated) Test.

39 Moisture Absorption Resistance 3 Conducted on vdlcanized fiber,|fuseholders
and insulating'backplates. Usefinsulating
material portioh of device only.

41 Accelerated Aging 6 Materials\fo'be evaluated in acgordance with
the Exception to 8.4.1.

42 Insulation Resistance 6 Conducted on devices molded pf rubber or
similar materials, or any materifl containing
enough free carbon to render thhe material
grey or black.

43 Conductor Secureness 6 Receptacles employing wire leads only.

44 Tightening Torque 6 Receptacles with wire-binding $crews with
pitch greater than that specifieq in Table 12.1.

68 Overload 6 Test based on current rating.

69 Temperature Same 6

70 Resistance to Arcing Same 6 or 6 new Not required for devices emplo}ing phenolic,

samples. See 70.2. urea or melamine in the outlet face.

69 Temperature (Terminal) 6 Flush and self-contained receptacles having
a 5-15R, 5-20R, 6-15R, or 6-20R
configuration. Conducted wherja 15 A
receptacle is not represented by a 20 A
receptacle.

68 Overload (harsepower) 6 Conducted only on receptacleg with
horsepower ratings and receptfcles having
the NEMA configurations specified in Table
88.2.

71 Ruseholder Temperature 6 Receptacles with fuseholder orly.

72 Pressure-Wire lerminals (General) [§) Receptacles with pressure-wire terminals
only.

74 Strength of Insulating Base and 6 Receptacles with pressure-wire terminals

Support only.

75 Spring Action Clamp Terminal Pull 6 Receptacles with spring action clamp
terminals only.

77 Fault Current 6 Self-grounding receptacles only.

79 Retention of Tab Connection Test 6 Flush receptacle provided with separable
terminal assembly.

80 Separable Connector Pull Test 6 Flush receptacle provided with separable

terminal assembly.

Table 34.4 Continued on Next Page
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Table 34.4 Continued
Section Test sequences No. of devices® Details
81 Mold Stress Relief Test 6 Flush receptacle provided with separable
terminal assembly.
82 Dielectric Voltage-Withstand Test Same 6 Flush receptacle provided with separable
terminal assembly.
83 Grounding Contact Temperature Same 6 Flush receptacle provided with separable
Test terminal assembly.
84 Resistance Test Same 6 Flush receptacle provided with separable
terminal assembly.
& | ::\fr\hing Mechanism Test 2} Elush rnr\npfnrln prn\/irlnr\l with separab|e
terminal assembly.
86 Short Circuit Test 1 Flush receptacle provided WitH separable
terminal assembly.
87 Continuity Impedance Test 1 Flush receptacle)provided witt] separable
terminal assembly.
@ A set of reprdsentative devices may be used for more than one test sequence if agreeable to all‘concerned.
ALL DEVICES
35 Comparative Tracking Index Test
35.1 A polymeric material used for electrical insulation” or enclosure of live parts, [evaluated in
accordance yith Exception No. 1 to 8.3.1 and tested in~accordance with the Comparative Tracking Index
and Compargtive Tracking Performance Level Class\of'Electrical Insulation Materials test dgscribed in UL
746A, shall have a performance level class value not greater than 3.
36 Glow Wire Test
36.1 A polymeric material used far glectrical insulation or enclosure of live parts and|evaluated in
accordance With Exception No. 1 _of 8.3.2, shall be tested in accordance with the requiremgnts of 36.2 in
order to detefmine its resistanceta‘ignition from overheated conductors caused by circuit ovgrloads.
36.2 Devicegs are to be subjected to the Glow-Wire End-Product Test described in UL 746(. As a result
of this test, there shallnet be ignition of the insulating material during 30 seconds of application of the
probe at a glpw-wire{temperature of 1202°F (650°C) for all devices.
37 High-CTrrent Arc Resistance to Ignition Test

37.1

A polymeric material used for electrical insulation or enclosure of live parts and evaluated in

accordance with Exception No. 2 to 8.3.2, when tested as described in 37.2 — 37.6, shall not ignite within
the number of arcs specified in Table 37.1 for the flame class of the insulating material. In addition, there
shall not be dielectric breakdown caused by formation of a permanent carbon conductor path.

Exception No. 1: An insulating material used in the face of a female outlet device that has been subjected
to the Resistance to Arcing Test described in Section 61 or 70, as appropriate, is not required to be

subjected to

this test.

Exception No. 2: An insulating material that has previously been accepted for use in the face of a female
outlet device as specified in Exception No. 1 may be judged acceptable for use in other applications
without being subjected to this test.
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Table 37.1
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 15

V-0, VTM-0 15

37.2 When preparing devices for test, the condition that will cause the greatest arcing near the material
being tested in the device is to be simulated as follows:

a) If the live parts are in direct contact with the polymeric material or located less th
(0.8 mm) from the polymeric material, the moving electrode is to be positioned on-the s
materjal. The test arc is to be established between a live part acting as the fixed elect
adjacent part where breakdown is likely to occur. For example, if the matetial being t¢sted is used
in the [face of an attachment plug, one line blade is to be connected to|the test circui

electr

b) If th
mater
mater

37.3 The te
of the device
between a fi
probe. Each
energized an
either 3/64 in
than 250 V.

materials loc
through insul
material at a

37.4 Immed
toa 50 to 60
polarity and b
of the device

de.
e live parts are located at least 1/32 inch (0.8 mm) but less)than 1/2 inch (12.7

al, both the fixed and moving electrodes are to be‘positioned above the s
al at a distance equal to the minimum spacing between the live part and the mat

5t circuit is to provide test currents and test voltages equal to the current and vg

an 1/32 inch
urface of the
ode and any

as the fixed

m) from the
rface of the
brial.

Itage ratings

fo be tested, but not exceeding 30 A or 240.Vac in any case. The testarcistob
ed electrode and a moving electrode consisting of a copper or stainless ste

b established
| conductive

device is to be positioned with the electrodes making initial contact. The cifcuit is to be
i the cyclic arcing started. The electrodes are to be drawn apart a distance npt exceeding

Ches (1.2 mm) for a device rated250 V or less and 1/8 inch (3.2 mm) for a devi

he arc is to be used to attempt to ignite materials forming parts of the enclosu
ted between the parts of different potential. The moving electrode is to be u
btion, create arc tracking or create a carbon build-up across the surface of t
ate of 30 to 40 arc separations per minute.

iately following(the completion of the arcing portion of the test, the device is to
Hz essentially.sinusoidal potential applied as described in 37.5 between live part
etween live-parts and dead metal parts. The test potential is to equal twice the
plus 1000/V.

rated more
e or to ignite
5ed to break
ne insulating

be subjected
s of opposite
rated voltage

hose output

37.5 The dgvice is to be tested by means of a 500 VA or larger capacity transformer

voltage is essentially sinusoidal and can be varied. The applied potential is to be increased from zero until
the required test level is reached and is to be held at that level for one minute. The increase in the applied
potential is to be at a uniform rate and as rapid as is consistent with its value being correctly indicated by a

voltmeter.

37.6

include a voltmeter in the output circuit to indicate the test potential directly.

38 Mold Stress Relief Test

38.1

or other distortion that results in any of the following:

If the output of the test-equipment transformer is less than 500 volt-amperes, the equipment is to

As a result of temperature conditioning specified in 38.2, there shall not be any warpage, shrinkage
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a) Making uninsulated live parts, other than exposed wiring terminals, or internal wiring accessible
to contact, by the probe illustrated in Figure 9.1.

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

to the

internal parts of the device.

c) Interference with the operation, function or installation of the device. The outlet slot openings of a
female device shall be capable of receiving a fully inserted attachment plug of the intended
configuration.

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

e)Ar
and 9

f) Any

Exception: [
including thg
ethylene/pro
(SBR), and s

38.2 Thed
for 7 hours. T
determining

38.3 Imme
Dielectric Vo
to the humid

39 Moisture Absorption Resistance Jest

39.1 Moistu
39.2 Them
a) Diri
b) We

ccessible dead or grounded metal below the minimum acceptable values.

other evidence of damage that could increase the risk of fire or electric'shock.

evices employing only thermosetting materials are not required to0 be subjectg
rmosetting elastomeric materials such as neoprene (chloroprene butadiene)
bylene/diene (EPDM), natural rubber (NR), nitrile rubber (NBR), styrene (buta
ilicone rubber (SIR).

pvices are to be placed in a circulating air oven maintained at a temperature of
[he devices are to be removed from the oven and-allowed to cool to room tempe
compliance.

liately following the completion of thistest, the devices are to be subjected f{
tage-Withstand Test as described innSéction 40. The devices are not required to
ty conditioning described in 40.1.2.

re-resistant insulating materials shall not absorb more than 6 percent of water b

aterial is to be:
ed at 105&5%C for 1 hour;

ighed (W+);

c) Immersed in distilled water at 23 +1°C for 24 hours;

d) Re

eduction of spacings between uninsulated live parts of opposite polarity, uninsuliated live parts

d to this test,
Lbber (CBR),
Hiene) rubber

158°F (70°C)
rature before

0 a repeated
be subjected

/ mass.

moved from the distilled water and the excess surface moisture wiped off; and

e) Reweighed (W,).

39.3 The moisture absorbed by the material is to be calculated as:

WM oo
W 0

Exception: A material tested in accordance with Test Method for Water Absorption of Plastics (ASTM D
570) described in UL 746A, is not required to be tested.
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40 Dielectric Voltage-Withstand Test

40.1 Devices for fixed or permanent installation

40.1.1 Devices intended for fixed or permanent installation including appliance, fixture or equipment
outlets, inlets, and receptacles, shall withstand without breakdown a 50 — 60 Hz essentially sinusoidal
potential applied as described in 40.1.3 for one minute, immediately following the humidity conditioning

described in 40.1.2, between the following:

a) Live parts of opposite polarity, and

b) Live parts and grounding or dead metal parts including both the equipment grounding path and

the mounting means of an isolated-ground receptacle.

Exception: D
or elastomeri

40.1.2 Mati
the six devic
following con

a)4dh
b) 16

c)4h

40.1.3 Upof
larger capaci
potential is tg
for one minut
with its value
300 Vor less

40.1.4 The
2500 V poten
V.

!

!

bvices employing polymeric materials consisting wholly of ceramic, thermoset, t
C materials are not required to be subjected to the humidity conditioning:

g attachment plugs with solid blades are to be inserted into the contact openin
s. The devices are then to be placed into an environmental*chamber and sub
jitions:

purs at a temperature of 75 +1°C (167 +1.8°F) at a relative humidity of 92 +3 per
ours at a temperature of 75 £1°C (167 £1.8°F) at\a relative humidity of 40 3 pe

urs at a temperature of 30 £1°C (86 +1.8°F)at a relative humidity of 60 +3 percq

completion of the humidity conditioning, the device is to be tested by means o
y transformer whose output voltage is essentially sinusoidal and can be varied
be increased from zero until therequired test level is reached and is to be held
£, The increase in the applied jpotential is to be at a uniform rate and as rapid as
being correctly indicated by a voltmeter. The test potential is to be 2000 V for ¢
and 3000 V for devices rated greater than 300 V.

mating attachmentplugs used in 40.1.2 are to be capable of withstanding the ap

output of the test-equipment transformer is less than 500 volt-amperes, the eq
meter in the output circuit to indicate the test potential directly.

hermoplastic

hs of three of
jected to the

ent.
rcent.

nt.

a 500 VA or
The applied
at that level
is consistent
evices rated

plication of a

tial for devices(rated 300 V or less and a 3500 V potential for devices rated greater than 300

Lipment is to

40.1.5 If thg
include a volt
40.1.6

If the receptacle is provided with break-off tabs for feed-through wiring, the tabs are to be

removed immediately following the completion of the test described in 40.1.3. A test potential of 2000 V is
then to be applied again across the two adjacent line terminals.

40.2 Cord-connected devices

40.2.1

Devices intended for installation on flexible cords including attachment plugs, cord connectors,

and current taps, shall be capable of withstanding the application of an ac potential of 1000 V plus 2 times
the rated voltage applied for a period of one minute between live parts of opposite polarity and between
live parts and grounding or dead metal parts.
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41 Accelerated Aging Tests

411

41.1.1

General

A device employing one of the insulating materials tabulated in the Exception to 8.4.1 in an

insulation or enclosure application shall be subjected to one of the following tests as applicable.

41.2 Rubber, EPDM, and TEE compounds

41.2.1

A device employing a rubber, EPDM, or TEE compound shall not show any apparent deterioration

and no greater change in hardness than ten units as a result of the test described in 41.2.2 — 41.2.3.

41.2.2 A cqgmplete device is to be used for this test. The hardness of the material is tobe-g
the average |of five readings with an appropriate gauge, such as the Rex hardness-gauge

durometer.

212°F (100°(C). The device is to be allowed to rest at room temperature for.four or morn
fadings. The
r

removal fro

difference bdtween the average original hardness reading and the averagereading taken aft
the change in hardness.

Exception: A

insulating material which measure a minimum of 1 inch (25.4 mmyin diameter by 1/4 inch

are to be uss

41.2.3 The
and on each

41.3 PVC

41.3.1 A dd
discoloration

41.3.2 The
(100°C). The
the oven. W4
not be consigq

Exception: A

he device is to be placed in a full-draft air-circulating oven for 70 hours 'at a t¢

the oven. The hardness is to be determined again as the average of five

s an alternative to testing on a complete device, representative plaques 0|

d.

accelerated-aging tests described in 41.2.4<41.2.3 are to be made on each co
basic rubber, EPDM, or TEE material employed for the device.

ompounds and copolymers

vice employing polyvinyl chlofide or one of its copolymers shall not show any G
or other visible signs of/deterioration of the molding material as a result of this t

device is to be placed'in a full-draft air-circulating oven for 96 hours at a temper¢

device is to be-allowed to rest at room temperature for at least one hour after
rping or distertion of the device housing that occurs as a result of the oven con
ered to besatsign of deterioration.

s arralternative to testing on a complete device, representative plaques o

insulating m

terial’which measure a minimum of 1 inch (25.4 mm) in diameter by 1/4 inch

etermined as
or the Shore
mperature of
e hours after

exposure is

I bars of the
6.4 mm) thick

or of material

racks, severe
pst.

ture of 212°F
removal from
ditioning shall

I bars of the
6.4 mm) thick

are to be usee-

42

421

Insulation Resistance Test

megohms between:

a) Live parts of opposite polarity,

When determined as described in this section, the insulation resistance shall not be less than 100

b) Live parts and dead-metal parts that are exposed to contact by persons or that may be grounded
in service, and

c) Live parts and any surface of insulating material that is exposed to contact by persons or that
may be in contact with ground in service.
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42.2 The insulation resistance measurement is to be made on rubber and similar materials of any color.
Other materials are to be tested if they contain free carbon in such quantity that it renders the material grey
or black.

42.3 To determine compliance with the requirement in 42.1, the insulation resistance is to be measured
by a magneto megohmmeter that has an open-circuit output of 500 V or by equivalent equipment.

42.4 The use of a megohmmeter between metal parts requires no special clarification or instruction.
However, in measuring insulation resistance to the surface of an insulating material, it is necessary to

apply an electrode to the insulating material as described in 42.5.

shot could e
immersed in {
to be applied,

42.6 All rub
the test ment

43 Conduc

43.1
the element H
minute betwe)
force of 20 Ib
conductor is |

43.2 While
conductor or
gradually.

44 Tightening Torque Test

441 A No.
capable of wi
or the terming

442 Six de

If a comductor or lead is connected to an element (maletblade or female contact) of a g

er have been carefully plugged with a high-resistance insulating material (the’d
he shot so that the shot serves as an electrode in contact with the surface.to wh

per parts are to be kept for at least 48 hours at room temperature before being
oned in 42.3.

tor Secureness Test

as been assembled into the device, the connection shall not break under a pull
en the element and the conductor before thé‘element has been assembled into
f (89 N) is to be applied if the conductor 1518 AWG (0.82 mm?) or larger in size
sed, the force is to be 8 Ibf (36 N).

h or 2.5 mm)
gh which the
bvice is to be
ch the testis

subjected to

evice before
applied for 1
he device. A
. If a smaller

the test mentioned in 43.1 isubeing performed, the angle between the elenent and the

lead is to be that used in the completely assembled device. The force is t

B or larger wire-binding screw having more than 32 threads per inch (per 25.4
hstanding-the torque application described in 44.2 without stripping either the s
| plate threads or damaging the slot in the head of the screw.

head and wrapped 2/3 = 3/4 turn around the screw The screw s then ta be tightened with |

ices.are to be tested. Solid 14 AWG (2.1 mm?) copper wire is to be placed ung

b be applied

mm) shall be
crew threads

er the screw

torque screwdriver which has been calibrated and preset to release at 16 Ibf-in (1.8 N-m).

ATTACHMENT PLUGS

45 All Devices

45.1

described in Sections 35 — 44, and 46.

46 Self-Hinged Plugs

46.1

a clutch-type

The performance of an attachment plug is to be investigated by means of the applicable tests

If the attachment plug employs a self-hinge that is relied upon to hold the plug face in place, the

tests described in 48.2.1 are to be repeated with the hinges cut. The device under test is to be supported
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such that the separation of the plug face from the enclosure is not restricted. If unacceptable results are
obtained, a separate set of six devices is to be subjected to the Self-Hinge Flexing Test described in 48.3.

47 Secureness-Of-Cover Test

471

The disc or separable cover of an attachment plug shall remain capable of being mechanically

secured after 5 cycles of removal and replacement and after conditioning as described in 47.2.

47.2 Prior to testing, the disc or separable cover is to be subjected to 85 +5 percent relative humidity at
86.0 £3.6°F (30.0 £2.0°C) for 24 hours.

48 Integrit

48.1 Gene

48.1.1 An 4
of any cord
tested as deg

Exception N
be subjected

Exception N
that is tighter

48.1.2 A fig
inch (305 m
intended for

48.1.3 The
follows:

a) 30

b) 20

N
L

rof Assembly-Tes
al

ttachment plug shall not experience breakage or separation of the,device body
conductor, or any other damage that could increase the risk of ffice or electric

cribed in this section.

. 1: A device intended for use with a strain-relief knot as‘\described in 13.3 is n
to this test.

p. 2: A strain-relief that consists of a cord clamp-.located outside the wiring com
ed by one or more screws is not required to be subjected to this test.

Id-wired device is to be wired in accordance with the manufacturer's instruct
m) lengths of the sizes and types-of'flexible cord chosen to represent the rs
Ise with the device. See ReferencéNo. 4 of Table 89.1.

device is to be anchored securely by the blades and the cord is to be pullg

Ibf (133 N) for a cord With 18 AWG (0.82 mm?) or larger conductors, and

Ibf (89 N) for &_cord with conductors smaller than 18 AWG (0.82 mm?), for 1

direction perpendicular to the plane of the cord entrance.

48.2 Self-hinged plugs

48.2.1 Ifth

, detachment
shock, when

ot required to

partment and

ons using 12
nge of cords

d steadily as

minute in the

b_attachment plllg nmlnlnye a inf.hingn that is relied upon to hold the flexible

cord in place,

the tests described in 48.1.1 — 48.1.3 are to be repeated with the hinges cut. If unacceptable results are
obtained, a separate set of six devices is to be subjected to the Self-Hinge Flexing Test described in 48.3.

48.3 Self-hinge flexing test

48.3.1

A self-hinge that is relied upon to maintain the integrity of the enclosure or strain relief after an

attachment plug is assembled shall not break, crack, or experience other damage as a result of this test.

48.3.2 Three groups of six devices each shall be tested as follows:

a) Group 1 — As received;

b) Group 2 — Oven conditioned for 168 hours at 212°F (100°C); and
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c) Group 3 — Cold conditioned for 2 hours at 14°F (-10°C) and allowed to return to room

tempe

rature.

48.3.3 The hinge of each device shall be completely opened and closed for 100 cycles of operation.

49 Termina

49.1

| Temperature Test

flexible cord shall not be more than 54°F (30°C).

When tested as described in this section, the temperature rise of an attachment plug for use with a

Exception: An attachment plug employing wire-binding screws, pressure wire terminals or soldering lugs,

or with factor
to this test.

49.2 The pl

device is infended to accommodate. The maximum size of cord that the‘/device is

accommodat
of the device
rating, the te
necessary to

49.3 Tempe
cord connecti

Exception: If
thermocouplg

494 Tempsg
(0.08 — 0.03
consisting of
instrument. T

49A Spring

49A.1 An a
conditions as

49A.2 Upor
mechanism. ]

H . L ' ook Lol Lo L loloal i n H L&
~wircu COrkd vuriricCtiorio iriat drc sUIUCTCU, UIdZTU, Ul WCIucu, 15 TTUL TTYUITTU tU

g is to carry the current corresponding to the capacity of the maximum size of

b anticipates the use of cord with ampacity that does not exceed the’maximum
If the device can accommodate a cord with an ampacity that'exceeds its maxi
5t is to be made at maximum rated current of the device“with conductors n
carry that current.

ratures are to be measured by means of thermocouples attached to the wiring
ons.

s are to be attached to the blades as close-as possible to the face of the device.

rature readings are to be obtained-by means of thermocouples consisting of 2
P mm?) iron and constantan “Wites. It is a common practice to employ th
30 AWG (0.05 mm?) iron ahd constantan wires with a potentiometer type

Action Clamp Terminal Pull Test

ttachment plug-employing spring action clamp terminals shall be subjecteq
specified in'49A.2 — 49A.6.

completion of this test, there shall not be any damage to the terminal or itg
[he\spring action clamp shall remain capable of functioning as intended. There

nis equipment will be used'if-a referee measurement of temperature is necessary.

be subjected

cord that the
intended to
turrent rating
um ampere
larger than

terminals or

the wiring terminals or cord connections arenot accessible for mounting thermgcouples, the

8 — 32 AWG
ermocouples
of indicating

to the test

securement
shall not be

ductor shall

any damage,

araLne rdialaotria bheraolcdaonan Aein s o liaati s ~Ff 1 toct notantial T
oy~ o UriCTo oo oTC AU OwWIT U g appPnoatiorT O e oSt poteTra. 1 1o OO

not pull free from the terminal during application of the test force.

49A.3 Each terminal of each device (three terminals minimum) shall be tested. Each terminal shall be
wired with the smallest AWG conductor size of the intended flexible cord and wired with the largest
conductor size of the intended flexible cord, as specified by the manufacturer. The attachment plug
enclosure housing and strain relief clamp shall not be used.

49A.4 The conductor insulation shall be prepared by removing the insulation from the conductor
according to manufacturer’s instructions (strip length) and then inserted into the spring action clamp
terminal as intended. The lever of the spring action clamp shall then be operated to the fully latched and
locked position and back to the unlatched and unlocked position. This sequence of operation shall be
repeated for a total of 100 cycles.
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49A.5 Following the 100 cycles, the conductor shall be reattached to the spring action clamp terminal
and the lever placed in the latched and locked position as intended. A static pull force as specified in Table
49A.1 shall be applied to the conductor for 1 minute in a direction perpendicular to the plane of the device

under test, tending to remove the conductor.

Table 49A.1
Test values for spring action clamp terminal pull test

Size of conductor Pullout force
AWG Ibf (pounds)
16 8
14 11.5
12 13.5
10 18.0
8 20.5
6 21
4 30

49A.6 Each
the rated vol
grounding of]
consistent w
minute.

device is then to be subjected to a 50 — 60 Hz essentially’sinusoidal potential
fage plus 1000 V applied between live parts of oppgsite polarity and between
dead metal parts. The test voltage is to be increased at a uniform rate and as
th its value being correctly indicated by a voltméter and maintained at the test

50 Fuseholder Temperature Test

50.1 When
a fuseholder

a) 54
b) 15
c) 54

d) Th
77°F

50.2 The tg

tested as described in this section, the temperature rise of an attachment plug
shall not exceed the following;

F (30°C) on the fuse clips when tested with a dummy fuse;
B°F (85°C) on the fuse.clips when tested with a live fuse;
F (30°C) at the{wiring terminals or cord connections at any time (see 53.7); and

b relativedhermal index of the surrounding insulating material, minus an assum
25°C),@t)any time (see 53.7).

st is to be conducted on a set of six previously untested devices. The test may

pqual to twice
ive parts and

rapidly as is
botential for 1

incorporating

bd ambient of

be conducted

with either a

Ive Tuse or a dummy tuse (see oU.b and 25J3./7).

Exception: The test may be conducted in conjunction with the Terminal Temperature Test, Section 49, if
agreeable to all concerned.

50.3 The devices are to be wired in a series circuit with the blades of the attachment plugs connected by
the shortest possible length of solid copper wire soldered across the blades. Each connection to the
device being tested is to be made by means of a 12-inch (300-mm) or greater length of the appropriate
type of flexible cord that has an ampacity at least equal to that of the device. Wire of the intended ampacity
is to be used regardless of the size of the cord which is intended to be used with the device.

50.4 Temperatures are to be measured by means of thermocouples attached to the fuse clips, the
insulating material of the device body in proximity to the fuseholder, and the wiring terminals or cord
connections.
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Exception: If the wiring terminals or cord connections are not accessible for mounting thermocouples, the
thermocouples are to be attached to the blades as close as possible to the face of the device.

50.5 The testis to continue until stabilized temperatures are attained. A temperature is considered to be
stabilized when three consecutive readings, taken at 5 minute intervals, indicate no further rise above the
ambient temperature.

50.6 If the test is to be conducted with a live fuse, the devices are to be tested with the largest ampere-
rated fuse intended for use with the device installed and subjected to a test current equal to the maximum
fuse ampere rating.

50.7 If the
equal to the 1
Class CC, G,[H, J, K, or Ris to be as specified in UL 4248-1, UL 4248-4, UL 4248-5, UlC4248-6, UL 4248-
8, UL 4248-9, UL 4248-11, UL 4248-12, and UL 4248-15. The dummy fuse size for|devicgs employing
miscellaneoup, miniature and micro fuses is to be as indicated in Table 50.1. To repfesent thg heating of a
live fuse, 361F (20°C) is to be added to the recorded temperature rise on,the wiring tefminals, cord
connections, pnd surrounding insulating materials.

Table 50.1
Nominal Dimensions of Dummy Fuses for Miscellaneous; Miniature and Micro Fuses
Dimensions
Size of fuse

Outside diameter Wall thickness Lenpth

5x20 mm 5mm 1.2mm 20 (pm
(0.2x 0.4 inches) (0.2 inches) (0.047 inches) (0.8 inkhes)
1/4 x 1-144 inches 0.25inches 0.049 inches 1-1/4 ipches

(6.4 x31.8 mm) (6.4 mm) (1.2 mm) (31.8Jmm)

50.8 The thermocouples are to consjst:0f'28 — 32 AWG (0.08 — 0.032 mm?) iron and constantan wires. It
is a common| practice to employ thermbcouples consisting of 30 AWG (0.05 mm?) iron an§l constantan
wires with a| potentiometer typetof indicating instrument. This equipment will be used|if a referee
measurement of temperature isTnecessary.

INLETS

51 All Deviges

51.1 The perfarmance of an inlet is to be investigated by means af the applicable testsldescribed in
Sections 35-44, and 51 — 56.

52 Terminal Temperature Test

52.1 The temperature rise of an inlet intended for mounting in or on an outlet box and employing wire-
binding screw, clamp terminals, or spring action clamp terminals for field connection to branch-circuit
conductors, when measured at the points described in 52.2, shall not be more than 54°F (30°C) when the
device is carrying its maximum rated current.

52.2 Temperatures are to be measured by means of thermocouples attached to the wiring terminals of
the inlet.

Exception: When the wiring terminals are not accessible for mounting thermocouples, the thermocouples
are to be attached to the blades as close as possible to the face of the inlet.
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52.3 The temperature test is to continue until stabilized temperatures are attained. A temperature is
considered to be stabilized when three consecutive readings, taken at 5-minute intervals, indicate no
further rise above the ambient temperature.

52.4 The generation of heat from sources other than the wiring terminals is to be minimized as much as
possible. Each connection to the device being tested is to be made by means of a 12-inch (300-mm) or
greater length of Type RH, Type TW, or other equivalent building wire. The wire size is to be determined
using the appropriate value for the device's current rating based on the use of copper conductors with a
temperature rating of 140°F (60°C) from Table 310-16 of ANSI/NFPA 70.

52.5 The blades of the inlet are to be short-circuited by means of the shortest feasible lengths of solid

copper wire saldered to the plug blades

52.6 The tgrminals are to be tightened to the marked torque limit or, if no tightening torqué is specified, to
14 in-Ibf (1.6|N-m).

52.7 If an iflet incorporates both wire-binding screw and clamp-type pressure-wire terminals, three inlets
are to be tegted using the wire-binding screw terminals and three inlets are to be tested us|ng the clamp
terminals.

52.8 The tHermocouples are to consist of 28 — 32 AWG (0.08 — 0.32 mm?) iron and constantan wires. It is
a common pfactice to employ thermocouples consisting of 30 AWG (0.05 mm?) iron and corfstantan wires
with a potenfiometer type of indicating instrument. This equipment will be used if a referee measurement
of temperatufe is necessary.

53 Fuseholder Temperature Test

53.1 When
shall not exc

a) 30
b) 85
c) 30

d) Th
25°C

53.2 The tg

tested as described in this section,.the temperature rise of an inlet incorporating
bed the following:

C (54°F) on the fuse clips\whén tested with a dummy fuse;
C (153°F) on the fuse clips when tested with a live fuse;
C (54°F) at the,wiring terminals or cord connections at any time (see 53.7); and

e relative thiermal index of the surrounding insulating material, minus an assum
(77°F), at.any time (see 53.7).

st'is\fo be conducted on a set of six previously untested devices. The test may

a fuseholder

ed ambient of

be conducted

with either a

ivefuse ora dllmmy fuse (an 53 6 and 53 7)

Exception: The test is not prohibited from being conducted in conjunction with the Terminal Temperature
Test, Section 52.

53.3 The devices are to be wired in a series circuit with the blades of the inlets connected by the shortest
possible length of solid copper wire soldered across the blades. Type RH, Type TW, or equivalent building
wires 12 inches (300 mm) long or greater are to be connected to the wiring terminals. Wire of the intended
ampacity is to be used regardless of the size of the cord which is intended to be used with the device.

53.4 Temperatures are to be measured by means of thermocouples attached to the fuse clips, the
insulating material of the device body in proximity to the fuseholder, and the wiring terminals or cord
connections.
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Exception: When the wiring terminals or cord connections are not accessible for mounting thermocouples,
the thermocouples are to be attached to the blades as close as possible to the face of the device.

53.5 The testis to continue until stabilized temperatures are attained. A temperature is considered to be
stabilized when three consecutive readings, taken at 5-minute intervals, indicate no further rise above the
ambient temperature.

53.6 If the test is to be conducted with a live fuse, the devices are to be tested with the largest ampere-
rated fuse intended for use with the device installed and subjected to a test current equal to the maximum
fuse ampere rating.

53.7 If the t
equal to the 1
Class CC, G,[H, J, K, or Ris to be as specified in UL 4248-1, UL 4248-4, UL 4248-5, UlC4248-6, UL 4248-
8, UL 4248-9, UL 4248-11, UL 4248-12, and UL 4248-15. The dummy fuse size for|devicgs employing
miscellaneoup, miniature and micro fuses is to be as indicated in Table 53.1. To repfesent thg heating of a
live fuse, 367F(20°C) is to be added to the recorded temperature rise on,the wiring tefminals, cord
connections, pr surrounding insulating materials.
Table 53.1
Nominal Dimensions of Dummy Fuses for Miscellaneous; Miniature and Micro Fuses
Dimensions
Size of fuse
Outside diameter Wall thickness Length
5x 20 mm 5mm 1.2mm 20 hm

(0.2x 0.4 inches) (0.2 inches) (0.047 inches) (0.8 inkhes)

1/4 x 1-1}4 inches 0.25 inches 0.049 inches 1-1/4 ipches

(6.4 x31.8 mm) (6.4 mm) (1.2 mm) (31.8Jmm)
53.8 The thermocouples are to consist:0f28 — 32 AWG (0.08 — 0.32 mm?) iron and constanthn wires. It is
a common prhctice to employ thermoeouples consisting of 30 AWG (0.05 mm?) iron and congtantan wires
with a potentjometer type of indicating instrument. This equipment will be used if a referee measurement
of temperature is necessary.
54 Pressurp-Wire Terminals
54.1 In addjtion to.the requirements in Sections 51 — 53, the following types of inlets, [intended for
mounting in @r an_an outlet box, shall comply with the Strength of Insulating Base Test, Segtion 56, and
with the appligable performance requirements in UL 486E.

54.2 An inlet rated less than 30 A and employing setscrew-type pressure-wire terminals for field

connection to

copper branch circuit conductors only.

54.3 The copper test conductors to be used in these tests are to be selected in accordance with Table

54.1.

Table 54.1
Copper Test Conductor Sizes

Device rating, A Conductor size, AWG

20 12 solid, 12 stranded

30 10 solid , 10 stranded
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54.4 An inlet rated less than 30 A, intended for mounting in or on an outlet box, and employing clamp-
type pressure-wire terminals for use on copper alloy branch circuit conductors only, shall comply with the
general requirements for inlets contained in Sections 51 — 53, only.

55 Combination Wire Binding/Pressure Wire-Type Terminals

55.1 In addition to the requirements as specified in Sections 51 — 53, an inlet rated less than 20 A and
also employing a combination wire binding/pressure wire-type terminal for field connection to copper
branch circuit conductors, intended for mounting in or on an outlet box, shall comply with the Strength of
Insulating Base Test, Section 56, and with the applicable performance requirements in UL 486E.

55.2 The cpppertest-conductors-to-be-used-in-these-tests-are-to-be-selected-in-aceardance with Table

55.1.

Table 55.1
Copper Test Conductor Sizes

Device rating, A Conductor size, AWG

20 12 solid 12'stranded, 10 solid 10 strapded

56 Strength of Insulating Base Test

56.1 An inl¢t intended for mounting in or on an outlet box*and employing pressure-wire terminals for field
connection t¢ branch circuit conductors, shall not be damaged when 110 percent of the spegified terminal
tightening tofque is applied to the wire securing means of the pressure-wire terminal which secures the
maximum infended size conductor.

56.2 Damape is considered to have occurred if any cracking, bending, breakage, or displagement of the
insulating balse, current-carrying parts, assembly parts, or device enclosure reduces electrical spacings to
less than thgse required, exposes live-parts, or otherwise impairs the intended secure installption and use

56.3 The tgrminal tightening(torque to be used for this test is to be that assigned by the manufacturer in
accordance yith 12.4.3 and‘marked in accordance with Reference No. 4 of Table 89.2.

57 Spring Action Clamp Terminal Pull Test

57.1 An inlet “enmploying spring action clamp terminals shall be subjected to the test fonditions as
specified in

57.2 Upon completion of this test, there shall not be any damage to the terminal or its securement
mechanism. The spring action clamp shall remain capable of functioning as intended. There shall not be
any damage, arcing or dielectric breakdown during application of the test potential. The conductor shall
not pull free from the terminal during application of the test force.

57.3 Each terminal of each device (three terminals minimum) shall be tested. Each terminal shall be
wired with the smallest AWG conductor size and wired with the largest conductor size, as specified by the
manufacturer. If the spring action clamp is also intended for both solid and stranded AWG conductors,
both solid and stranded shall be tested.

57.4 The conductor insulation shall be prepared by removing the insulation from the conductor according
to manufacturer's strip gauge and then inserted into the spring action clamp terminal as intended. The
lever of the sprina action clamp shall then be operated to the fullv latched and locked position and back to
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the unlatched and unlocked position. This sequence of operation shall be repeated for a total of 100
cycles.

57.5 Following the 100 cycles, the conductor shall be reattached to the spring action clamp terminal and
the lever place in the latched and locked position as intended. A static pull force as specified in Table 57.1
shall be applied to the conductor for 1 minute in a direction perpendicular to the plane of the inlet body,
tending to remove the conductor.

Table 57.1
Test Values For Spring Action Clamp Terminal Pull Test

Size of conductor Pullout force
AWG Ibf (pounds) (N)
12 13.5 (60)
10 18.0 (8@1)
8 20.5(97.2)

57.6 Each device is then to be subjected to a 50 — 60 Hz essentially_sinusoidal potential gqual to twice
the rated voltage plus 1000 V applied between live parts of opposite polarity and between ljve parts and
grounding or|[dead metal parts. The test voltage is to be increas€d)at a uniform rate and as|rapidly as is
consistent with its value being correctly indicated by a voltmeterdand maintained at the test gotential for 1
minute.

CORD CONNECTORS
58 All Deviges

58.1 The p¢rformance of a cord connector’is to be investigated by means of the tests [described in
Sections 35444 and 62 — 69.

58.2 A cord connector with a spring-activated latching mechanism shall be subjected [to the tests
described in Sections 62 — 63 with the mechanism defeated. If compliance with any of thg tests in the
sequence is ynable to be determined, a new set of devices is to be subjected to the test sequénce with the
mechanism ¢ngaged. The\cord connector shall then be subjected to the Latching Mechanism Test,
Section 85.

59 Overloar Tests

59.1 General

59.1.1 A cord connector shall be capable of performing acceptably when subjected to the current
overload test as described in this section. A cord connector additionally rated in horsepower shall also be
capable of performing acceptably when subjected to the horsepower overload test as described in this
section. In either case, there shall not be any electrical or mechanical failure of the device, opening of a
line or grounding fuse, welding of the contacts, nor burning or pitting of the contacts that would affect the
intended function of the device.

Exception No. 1: A cord connector that is intended for disconnecting use only and not for current
interruption, is not required to be subjected to this test. See also 88.5.

Exception No. 2: Either the current overload test or horsepower overload test may be omitted if it is
obvious that one test is fully represented by the other.
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59.1.2 A cord connector with a spring-activated latching mechanism shall be subjected to this test with
its mechanism defeated. See 58.2.

59.1.3 The device is to be mounted and wired to represent service conditions. Any metal armor is to be
connected to the grounding conductor of the test circuit.

59.1.4 The fuse in the grounding conductor is to be a 15 A fuse if the device being tested is rated 30 A or

less.

59.1.5 The fuse in the test circuit is to have the next higher standard fuse rating than the value of the test

current.

59.1.6 The
Devices rate
having other
multi-phase

example, a 1

potential of the test circuit is to be from 95 to 105 percent of the rating of the
d 250 V are to be tested on circuits with a potential to ground of 125.\/\Co
voltage ratings are to be tested on circuits involving full rated potential to’grou
rated devices which are to be tested on circuits consistent with dheir voltag
20/208 V, 3-phase device, is to be tested on a circuit involving 120,V to ground).

a 60 Hz supply voltage may represent testing using a higher frequency supply voltage not e

Hz.

59.1.7 Eac
attachment
When an e
attachment g
the device b
59.14.

59.1.8 For
attachment p
inch (64 mm
outlet device

59.1.9 For
are to be adj

59.1.10 Th
no faster tha
the device fo
cycle of oper
the unlocked

n of six devices is to be tested by machine or manually by inserting and w
lug having rigidly secured solid blades that are connected through a flexible ¢
uipment-grounding connection is provided in<the device being tested, a g
lug is to be used and the grounding blade ofthe plug connected to the ground
eing tested. The grounding contact is thento be grounded through a fuse a

a device rated 20 A or less, the \test machine is to withdraw and insert an
lug with an average velocity of 303 inches/s (760 £75 mm/s) in each direction

installed on the machine to.eliminate restrictions on the plug motion.

p device rated moretthan 20 A the test machine unrestricted plug velocity and
Isted as necessary\to obtain the maximum mating time required in 59.1.9.

N 10 cyclés per minute. The blade of the attachment plug is to mate with the fem
I no mere’than three seconds for locking devices during each cycle. For locking
ation js to include rotation of the test plug to the full lock position after insertion

d}avice in volts.
d connectors

nd, except for
e ratings (for
Testing using
xceeding 400

thdrawing an
brd to a load.
ounding-type
ng contact of
5 specified in

unrestricted
juring a 2-1/2

stroke measured from the fully ihserted position. The velocity is to be determingéd without the

stroke length

b device is then to make and break the required test load for 50 cycles of operation at a rate

ale contact of
Hevices, each
, and back to

pesition before withdrawal.

59.1.11

either test. The attachment plug used for either test may be changed after 50 cycles.

59.1.12

Blades or contacts are not to be adjusted, lubricated, or otherwise conditioned before or during

In the event that unacceptable results are obtained in the machine testing described in 59.1.7 or

59.1.8, referee tests may be conducted manually under conditions similar to those described in 59.1.7 or

59.1.8.
59.2 Curre

59.2.1

nt overload test

The test current shall be 150 percent of the rated current of the device. For devices with standard

configurations rated 125 V, 250 V, or 125/250 V ANSI/NEMA WD6, the test is to be conducted on direct
current. All other devices with standard configurations denoted as "AC" or "3-phase" are to be tested on
alternating current. For devices with nonstandard configurations, the test is to be conducted using direct
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current with a resistive load, except that alternating current is to be used if the device is rated for
alternating current only. Whenever alternating current is used for the test, the power factor of the load is to
be from 0.75 to 0.80.

59.2.2 Testing of a device that has a dual voltage rating and a dual current rating is to be performed at
the maximum rating in volts and with 150 percent of the rated current that corresponds to the maximum
voltage rating.

Exception: A test on alternating current is not required when equivalent results have been obtained from a

direct potential that is equal to or greater than the alternating-potential rating.

59.3 Horse]

59.3.1 Ifas
be conducted
and phase to
of previously

59.3.2 For
correspondin
current horse|
volts, the ovel
250Vac.As
parties.

Exception: De
SS1-50R, SS
Specification
do not have 4
test.

power-overload-test

on separate sets of previously untested devices. For devices with a phase tg
neutral (L-N) horsepower rating, the test for each rating is to be conducted on a
Lintested devices.

devices with standard configurations illustrated in ANSIINEMA WD6, the
j to the AC horsepower rating shall be as specified in Table*59.1. The load for g
power rating is to have a power factor of 0.40 — 0.50, Far devices with a voltage
rload test for the phase to phase horsepower ratingyis/to be conducted at both

ngle test may be conducted at 250 V ac and at the test current for 208 V ac, if ag

bvices having a L9-20R, L9-30R, L13-3QR,"L17-30R, L20-20R, L20-30R, L23-2
62-50R, TT-R, ML-1R, ML-2R, or ME=3R configuration in Wiring Devices —
5, ANSI/NEMA WDG6 or one of the configurations illustrated in Figures C1.1 - C1.
ssigned horsepower ratings and@re not required to be subjected to the horsepo

eparate horsepower overload test is conducted, the tests for the horsepower fatings are to

phase (L-L)
separate set

test current
n alternating
rating of 250
P08 V ac and
reeable to all

DR, L23-30R,
Dimensional
5 of UL 1681
wer overload

Tabl A
Test Cprrent (Locked Rotor Amperes) foarbH%?s?epower Rated NEMA Configuration Cord
Connectors

NEMA configuration AC HP rating® LRA (amperes) AC test poltage
L5-20C 1 96 125
L5-30C 2 144 125
L6-20C 2° 72 250
79.2 208
L6-30C 2° 72 250
79.2 208
L7-20C 2 59.8 277
L7-30C 3 84.7 277
L8-20C 3 51 480
L8-30C 5 84 480
L14-20C 2L-LP 72 250
79.2 208
1L-N 96 125
L14-30C 2L-L° 72 250

Table 59.1 Continued on Next Page
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Table 59.1 Continued

NEMA configuration AC HP rating? LRA (amperes) AC test voltage
79.2 208
2L-N 144 125
L15-20C 64 250
L15-30C 64 250
L16-20C 45.6 480
L16-30C 10 84 480
L21-20C 55 208
L21-30C 71 208
L22+20C 45.6 480
L22430C 10 84 480
@ The phase to|phase horsepower ratings are noted by "L-L". The phase to neutral ratings is identified by "L-N".
® Also suitable[for 208 VV motor applications at the indicated horsepower rating.

59.3.3 For
rating isto b
less and ag
horsepower.

60 Tempern

60.1
more than 54

60.2 Each
attached to t

Exception: W
or when the
of the mated

60.3 The tg

until stabiliz¢d temperatures are attained. A temperature is considered to be stabilizeg
readings, faken at 5-minute intervals, indicate no further rise above the ambient {emperature.

consecutive

604 Theg

The temperature rise of a cord connector measured at the points described in 60.2

Bl devices with nonstandard configurations, the test current corresponding to th
e as specified in UL 20, for a device having an alternating-Current rating of 2 h
specified in UL 98, for a device having an alternating-current rating of

[The load for an alternating current horsepower rating.is¢o have a power factor o

ature Test

°F (30°C) when the device is carrying its maximum rated current.

Df six devices is to be tested. Temperatures are to be measured by means of
e wiring terminals or cord connegtions.

hen the wiring terminals™ofcord connections are not accessible for mounting tt
levice does not have any wiring terminals, the thermocouples are to be attached
attachment plug as:close as possible to the face of the device.

mperature test;is to be made following the overload test on the devices and

bneration of heat from sources other than the female contacts is to be minimize|

b horsepower
orsepower or
more than 2
F 0.40 — 0.50.

| shall not be

ermocouples

ermocouples
to the blades

s to continue
when three

d as much as

possible. Ea

1 e Py ] H lore 4 PR -y I ol I £ 4.0 . 1
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(300 mm) or

greater length of the appropriate type of flexible cord that has an ampacity at least equal to that of the
device. The wire size and type are to be determined using the appropriate value for the device's current
rating from Table 400.5(A) or 400.5(B) of ANSI/NFPA 70.

60.5 The contacts of the device being tested are to be connected together by means of a mated
attachment plug. The plug is to have rigidly attached solid blades, and the terminals of the plug are to be
short-circuited by means of the shortest feasible lengths of the appropriate flexible cord as described in

60.4.

60.6 The terminals are to be tightened to the marked torque limit or, when a tightening torque is not
provided, the torque used is to be 14 in-Ibf (1.6 N-m).
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60.7 Temperature readings are to be obtained by means of thermocouples consisting of 28 — 32 AWG
(0.08 — 0.03 mm?) 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 potentiometer type of indicating instrument. This
equipment is to be used when a referee measurement of temperature is necessary.

61 Resistance to Arcing Test

61.1 If a material is used in the construction of the face of a cord connector in a way that the material is
likely to be exposed to arcing while in service, the devices that were subjected to 50 cycles of operation in

the overload test described in Overload Tests, Section 59, shall perform acceptably when subjected to an
additional 200 cycles of operation under the overload-test conditions following the temperature test. There

shall not be

ny indication of electrical tracking, formation of a permanent carbon condu

ctive path or

ignition of the|

61.2 Alternag
described in
determine re
cycles of ope

material. The attachment plug used for this test may be changed after every 50

tively one set of devices may be subjected to the 50 cycles of operation in the
Overload Tests, Section 59, followed by the temperature test on the.devices
bistance to arcing, a second, previously untested set of devices'may be subj
ation under the overload-test conditions.

62 Fuseholder Temperature Test

62.1 When
fuseholder sh

a) 54°
b) 153
c) 54°

d) The
77°F (

62.2 Thete
with either a |

Exception: T
Section 60, W

62.3 The cq

fested as described in this section, the temperature rise of a cord connector in
all not exceed the following:

F (30°C) on the fuse clips when tested with a-dummy fuse;
°F (85°C) on the fuse clips when tested.with a live fuse;
- (30°C) at the wiring terminals or cerd connections at any time (see 62.7); and

relative thermal index of the.surrounding insulating material, minus an assums
P5°C), at any time (see 62.7)-

5t is to be conducted'on a set of six previously untested devices. The test may K
ve fuse or a dummy fuse (see 62.6 and 62.7).

ne test is ot prohibited from being conducted in conjunction with the Temp
hen agreeable to all concerned.

rdheonnectors are to be wired in a series circuit as described in the Temp

bperations.

pverload test
and then, to
bcted to 250

corporating a

d ambient of

e conducted

prature Test,

brature Test,

Section 60.

62.4 Temperatures are to be measured by means of thermocouples attached to the fuse clips, the
insulating material of the device body in proximity to the fuseholder, and the wiring terminals or cord
connections.

Exception: If the wiring terminals or cord connections are not accessible for mounting thermocouples, the
thermocouples are to be attached to the blades as close as possible to the face of the device.

62.5 The testis to continue until stabilized temperatures are attained. A temperature is considered to be
stabilized when three consecutive readings, taken at 5-minute intervals, indicate no further rise above the
ambient temperature.
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62.6 If the test is to be conducted with a live fuse, the devices are to be tested with the largest ampere-
rated fuse intended for use with the device installed and subjected to a test current equal to the maximum
fuse ampere rating.

62.7 If the test is to be conducted with a dummy fuse, the devices are to be subjected to a test current
equal to the maximum ampere rating of the intended fuse. The dummy fuse size for devices incorporating
Class CC, G, H, J, K, or Riis to be as specified UL 4248-1, UL 4248-4, UL 4248-5, UL 4248-6, UL 4248-8,
UL 4248-9, UL 4248-11, UL 4248-15. The dummy fuse size for devices employing miscellaneous,
miniature and micro fuses is to be as indicated in Table 62.1. To represent the heating of a live fuse, 36°F
(20°C) is to be added to the recorded temperature rise on the wiring terminals, cord connections, or
surrounding insulating materials.

Table 62.1
Nominal Dimensions of Dummy Fuses for Miscellaneous, Miniature and Micro Fuses
Size ¢f fuse Dimensions
Outside diameter Wall thickness Length
5x 20 mm 5mm 1.2 mm 20mm
(0.2 x 0.8 inches) (0.2 inches) (0.047 inches) (0.8 ipches)
1/4 x 1-4/4 inches 0.25 inches 0.049 inChes 1-1/4 jnches
(6.4 x 31.8 mm) (6.4 mm) (1.2 mm) (31.4 mm)
62.8 The tHermocouples are to consist of 28 — 32 AWG (0:08 — 0.032 mm?) iron and constantan wires. It

is a commor) practice to employ thermocouples consisting of 30 AWG (0.05 mm?) iron ar|d constantan
wires with g potentiometer type of indicating instrument. This equipment will be used if a referee
measuremerjt of temperature is necessary.

62A Spring Action Clamp Terminal Pull Test

62A.1 A cofd connector employing spring action clamp terminals shall be subjected to the test conditions
as specified |n 62A.2 - 62A.6.

62A.2 Uponh completion of this*test, there shall not be any damage to the terminal or ity securement
mechanism. [The spring action clamp shall remain capable of functioning as intended. Therge shall not be
any damagef arcing or dielectric breakdown during application of the test potential. The cgnductor shall
not pull free from the términal during application of the test force.

62A.3 Each terminal of each device (three terminals minimum) shall be tested. Each terminal shall be
wired with thhessmallest AWG conductor _size of the intended flexible cord and wired with the largest
conductor size of the intended flexible cord, as specified by the manufacturer. The cord connector
enclosure housing and strain relief clamp shall not be used.

62A.4 The conductor insulation shall be prepared by removing the insulation from the conductor
according to manufacturer’s instructions (strip length) and then inserted into the spring action clamp
terminal as intended. The lever of the spring action clamp shall then be operated to the fully latched and
locked position and back to the unlatched and unlocked position. This sequence of operation shall be
repeated for a total of 100 cycles.

62A.5 Following the 100 cycles, the conductor shall be reattached to the spring action clamp terminal
and the lever placed in the latched and locked position as intended. A static pull force as specified in Table
62A.1 shall be applied to the conductor for 1 minute in a direction perpendicular to the plane of the device
under test, tending to remove the conductor.
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Table 62A.1
Test values for spring action clamp terminal pull test
Size of conductor Pullout force
AWG Ibf (pounds)
16 9
14 11.5
12 13.5
10 18.0
20.5
21
30
62A.6 Each|device is then to be subjected to a 50 — 60 Hz essentially sinusoidal potential gqual to twice
the rated volfage plus 1000 V applied between live parts of opposite polarity and,between ljve parts and
grounding or|dead metal parts. The test voltage is to be increased at a uniform/rate and as|rapidly as is
consistent with its value being correctly indicated by a voltmeter and maintained at the test gotential for 1
minute.

63 Potentidl Drop in Grounding Connections Test

63.1 A pres

sure connection that is secured by a means other than riveting, bolting, or w

grounding path of a cord connector grounding device (see §:11) shall not show a drop in potg

than 30 mV f
the maximum

64 Integrity
64.1 A cord
any cord con
as described

Exception Ng
be subjected

Exception Ng
that is tighten

rom the grounding contact or blade to the grounding terminal while a direct cur
rated current of the device is flowing in the.grounding path.

of Assembly Test

connector shall not experience breakage or separation of the device body, d
juctor, or any other damage:that could increase the risk of fire or electric shock,
n this section.

fo this test.

. 2: A strain-relief that consists of a cord clamp located outside the wiring comj
ed by .ohe or more screws is not required to be subjected to this test.

elding in the
ntial of more
rent equal to

ptachment of
when tested

. 1. A device intended for use with a strain-relief knot as described in 13.3 is nt required to

partment and

64.2 A field

irdd device is to be wired.i ith 1t : s .

sing 12 inch

(305 mm) lengths of the sizes and types of flexible cord chosen to represent the range of cords intended
for use with the device. See Reference No. 5 to Table 89.3.

64.3 The device is to be anchored securely and the cord is to be pulled steadily as follows:

a) 30 Ibf (133 N) for a cord with 18 AWG (0.82 mm?) or larger conductors for 1 minute in the
direction perpendicular to the plane of the cord entrance.

65 Self-Hinged Cord Connectors

65.1

If the cord connector employs a self-hinge that is relied upon to hold the flexible cord in place, the

tests described in 64.1 — 64.3 are to be repeated with the hinges cut. If unacceptable results are obtained,
a separate set of six devices is to be subjected to the Self-Hinge Flexing Test described in Section 66.
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66 Self-Hinge Flexing Test

66.1 A self-hinge that is relied upon to maintain the integrity of the enclosure or strain relief after a cord
connector is assembled shall not break, crack or experience other damage as a result of this test.

66.2 Three groups of six devices each shall be tested as follows:
a) Group 1 — As received;
b) Group 2 — Oven conditioned for 168 hours at 212°F (100°C); and

c) Group 3 — Cold conditioned for 2 hours at 14°F (-10°C) and allowed to return to room
température.

66.3 The hinge of each device shall be completely opened and closed for 100 cyclesof'opefation.

RECEPTACLES

67 All Devices

67.1 The performance of a receptacle is to be investigated by medns of the applicable test$ described in

Sections 35 -

67.2 Flush
other additio

68 Overload Test

68.1 Gene

68.1.1 Are
test as desc

performing 3
either case,

- 44 and 68 — 87 as specified in Table 34.4.

receptacles shall be subjected to the series of tests described Sections 68 —
nal sections as indicated in Table 34.4.

al

ceptacle shall be capable.ef'performing acceptably when subjected to the cu
fibed in this section. A receptacle additionally rated in horsepower shall also
cceptably when subjected to the horsepower overload test as described in th
there shall not beyany electrical or mechanical failure of the device, openin

/0 along with

Ient overload

e capable of
is section. In
) of a line or

grounding fu
intended fun

se, welding of the contacts, nor burning or pitting of the contacts that wolld affect the
Ction of the device.

Exception N¢. 1: A‘receptacle that is intended for disconnecting use only and not for current i
not required fo be subjected to this test. See also 88.5.

hterruption, is

Exception No. 2: Either the current overload test or horsepower overload test may be omitted if it is
obvious that one test is fully represented by the other.

68.1.2 The device is to be mounted and wired to represent service conditions. If the device is intended
for use with a face plate or the like, it is to be mounted with a metal plate as in service. If the device is rated
at 250 V or less, the metal plate is to be connected through a fuse to ground, to the grounded conductor of
the test circuit, or to a circuit conductor that differs from at least 125 V in potential from one or more of the
remaining conductors in the circuit. If the device is rated more than 250 V, the plate is to be connected
similarly to a circuit conductor that differs by at least the rated potential from one or more of the remaining
conductors in the circuit. The frame (yoke) and enclosure, if any, are to be electrically positive with respect
to the nearest arcing point of the device.

68.1.3 The fuse in the grounding conductor is to be a 15 A fuse if the device being tested is rated 30 A or
less.
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68.1.4 The fuse in the test circuit is to have the next higher standard fuse rating than the value of the test
current.

68.1.5 The potential of the test circuit is to be from 95 to 105 percent of the rating of the device in volts.
Devices rated 250 V are to be tested on circuits with a potential to ground of 125 V. Receptacles having
other voltage ratings are to be tested on circuits involving full rated potential to ground, except for multi-
phase rated devices which are to be tested on circuits consistent with their voltage ratings (for example, a
120/208 V, 3-phase device, is to be tested on a circuit involving 120 V to ground). Testing using a 60 Hz

supply voltage may represent testing using a higher frequency supply voltage not exceeding 400 Hz.

68.1.6 Each of six devices is to be tested by machine or manually by inserting and withdrawing an

68.1.7 For

attachment p
inch (64 mm)
outlet device

68.1.8 For ¢
are to be adjy

68.1.9 The
faster than 1(
device for no
each cycle. F
position after

68.1.10 Bla

ing tested. The grounding contact is then to be grounded through a ‘fuse ag

h device rated 20 A or less, the test machine is to withdraw ‘and insert an
ug with an average velocity of 30 +3 inches/s (760 £75 mm/s) in“each direction g
stroke measured from the fully inserted position. The velacity is to be determing
nstalled on the machine to eliminate restrictions on the/plug motion.

device rated more than 20 A the test machine unrestricted plug velocity and
sted as necessary to obtain the maximum matingtime required in 68.1.8.

Hevice is then to make and break the required test load for 50 cycles of operatio
cycles per minute. The blade of the attachment plug is to mate with the female
more than 1 second for straight-blade devices, and 3 seconds for locking dg

pr locking devices, each cycle of operation is to include rotation of the test plug t

insertion, and back to the unlocked position before withdrawal.

les or contacts are not to.be adjusted, lubricated, or otherwise conditioned bef

rd to a load.
bunding-type
ng contact of
specified in

unrestricted
uring a 2-1/2
d without the

stroke length

h at a rate no
ontact of the
vices during
b the full lock

bre or during

either test. THe attachment plug used-for either test may be changed after 50 cycles.

68.1.11 In the event that unacceptable results are obtained in the machine testing described in 68.1.6 or
68.1.7, referde tests may.be conducted manually under conditions similar to those described in 68.1.6 or
68.1.7.

68.2 CurreTt overload test

68.2.1 The test current shall be 150 percent of the rated current of the device. For devices with standard
configurations rated 125V, 250 V, or 125/250 V illustrated in ANSI/NEMA WD6, the test is to be conducted
on direct current. All other devices with standard configurations denoted as "AC" or "3-phase" are to be
tested on alternating current. For devices with nonstandard configurations, the test is to be conducted
using direct current with a resistive load, except that alternating current is to be used if the device is rated
for alternating current only. Whenever alternating current is used for the test, the power factor of the load is
to be from 0.75 to 0.80.

68.2.2 Testing of a device that has a dual voltage rating and a dual current rating is to be performed at
the maximum rating in volts and with 150 percent of the rated current that corresponds to the maximum
voltage rating.

Exception: A test on alternating current may be waived if equivalent results have been obtained from a
direct potential that is equal to or greater than the alternating-potential rating.
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68.3 Horsepower overload test

68.3.1 If a separate horsepower overload test is conducted, the tests for the horsepower ratings are to
be conducted on separate sets of previously untested devices. For devices with a phase to phase (L-L)
and phase to neutral (L-N) horsepower rating, the test for each rating is to be conducted on a separate set
of previously untested devices.

68.3.2 For devices with standard configurations illustrated in ANSI/NEMA WD6, the test current
corresponding to the AC horsepower rating shall be as specified in Table 68.1. The load for an alternating
current horsepower rating is to have a power factor of 0.40 — 0.50. For devices with a voltage rating of 250
volts, the overload test for the phase to phase horsepower rating is to be conducted at both 208 V ac and
250 V ac. A single test may be conducted at 250 V ac and at the test current for 208 V ac, if agreeable to all
parties.

Exception N9. 1: Devices with a L9-20R, L9-30R, L13-30R, L17-30R, L20-20R, L20-30R, 123-20R, L23-
30R configunation in ANSI/NEMA WD6 or one of the configurations illustrated in Figures C1.1— C1.5 of UL
1681 do not|lhave assigned horsepower ratings and are not required to be subjéected to the horsepower
overload test.

Exception N¢. 2: Appliance, equipment or fixture outlets do not have assigned horsepower rgtings and are
not to be subjected to the horsepower overload test.

Tabl A
Test Current (Locked Rotor Amperes) for Hgll?sgr?gwer Rated NEMA Configuration Receptacles
NEMA configuration AC HP rating? LRA (amperes) AC testvoltage

L5P0R 1 96 1p5
L54830R 2 144 1p5
L6L0R 2b 72 250
79.2 2p8

L6430R 2b 72 250
79.2 2p8

L7P0R 2 59.8 27
L7430R 3 84.7 2y7
L8POR 3 51 480
L8430R 5 84 480
L14120R 2L-LP 72 250
79.2 2p8

TN 96 125

L14-30R 2L-L° 72 250
79.2 208

2L-N 144 125

L15-20R 3 64 250
L15-30R 3 64 250
L16-20R 5 45.6 480
L16-30R 10 84 480
L21-20R 2 55 208
L21-30R 3 71 208
L22-20R 5 45.6 480

Table 68.1 Continued on Next Page
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Table 68.1 Continued

NEMA con

figuration AC HP rating? LRA (amperes)

AC test voltage

L22-30R

10 84 48

0

@ The phase to phase horsepower ratings are noted by "L-L". The phase to neutral ratings is identified by "L-N".
b Also suitable for 208 V motor applications at the indicated horsepower rating.

68.3.3 For all devices with nonstandard configurations, the test current corresponding to the horsepower
rating is to be as specified in UL 20, for a device having an alternating-current rating of 2 horsepower or
less and as specified UL 98, for a device having an alternating-current rating of more than 2 horsepower.
The load for an alternating current horsepower rating is to have a power factor of 0.40 — 0.50.

69 Tem perltu re Test

69.1 Conta
69.1.1 The
more than 54

69.1.2 Each
attached to th

Exception: W
is not providg
attachment p

69.1.3 The
until stabilize
consecutive 1
temperature.

69.1.4 The
as possible. H

ct and terminal temperature

emperature rise of a receptacle measured as at the points described in 69.1.2
’F (30°C) when the device is carrying its maximum rated current:

of six devices is to be tested. Temperatures are to be fmeasured by means of th
e wiring terminals of the device when they are accessible for the mounting of the

hen the wiring terminals are not accessible formounting thermocouples or whe
bd with wiring terminals, the thermocouplesyare to be attached to the blades
ug as close as possible to the face of the'device.

emperature test is to be made following the overload test on the devices and i
d temperatures are attained. Avtemperature is considered to be stabilized
eadings, taken at no less than 5-minute intervals, indicate no further rise above

shall not be

ermocouples
rmocouples.

n the device
bf the mated

5 to continue
when three
the ambient

heneration of heat fromsources other than the female contacts is to be minimigzed as much

Fach connection tothe device being tested is to be made by means of a 12-inch

greater lengt

determined using the appropriate value for the device's current rating from Table 310-16 of AN

as follows:

a) Ampacities*for copper conductors temperature rated at 140°F (60°C) for a recepta
A or Igss for'use on copper conductors only.

of Type RH, Type TW, or other equivalent building wire. The wire size and ty

(300-mm) or
pe are to be
SI/NFPA 70,

Cle rated 100

b) Ampacities for copper conductors temperature rated at 167°F (75°C) for a receptacle rated
greater than 100 A for use on copper conductors only.

¢) Ampacities for copper conductors temperature rated at 167°F (75°C) for a receptacle rated
greater than 30A, and 100 A or less, for use on copper conductors only and marked in accordance
with Table 89.4.

69.1.5 The contacts of the device being tested are to be connected together by means of a mated
attachment plug. The plug is to have rigidly attached solid blades and the terminals of the plug are to be
short-circuited by means of the shortest feasible length of flexible cord that has an ampacity at least equal
to that of the device. The wire size and type are to be determined using the appropriate value for the
device's current rating from Table 400.5(A) or 400.5(B) of ANSI/NFPA 70.
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69.1.6 The terminals are to be tightened to the marked torque limit or, when a tightening torque is not
provided, the torque used is 14 in-Ibf (1.6 N-m).

69.1.7 Temperature readings are to be obtained by means of thermocouples consisting of 28 — 32 AWG
(0.8 — 0.032 mm?) iron and constantan wires with a potentiometer type of indicating instrument. This

equipment is

to be used when a referee measurement of temperature is necessary.

69.2 Feed-through terminal temperature

69.2.1

The temperature rise of the terminals of a receptacle that has a current rating of 20 A at 125 or

250 V and that is provided with wiring terminals for through connection, shall not be more that 54°F (30°C)

when a curr

Exception: A

ntof 20 A is nhassed-throt |gh bhoth tarminals
R=-oO=u-~sP GHHOUHgR-BoRt8H RS-

receptacle that employs the conventional form of terminal plate with two.Wire-b

or pressure-Wire connectors is not required to be subjected to this test.

69.2.2 The
contacts. Ag
connections.

69.2.3 Tem
(0.8 — 0.032
equipment is

test is to be made in accordance with 69.1.2 — 69.1.6 but withdut-a load on t
proximately 12-inch (300-mm) lengths of 12 AWG (3.3 mm?) wire are to

perature readings are to be obtained by means of thefmocouples consisting of
mm?) iron and constantan wires with a potentigteter type of indicating ins
to be used when a referee measurement of temperature is necessary.

70 Resistance to Arcing Test

70.1 Ifam

nding screws

he receptacle
be used for

P8 — 32 AWG
trument. This

terial is used in the construction of.thie face of a receptacle in a way that the m

terial is likely

to be exposqd to arcing while in service, the devices that were subjected to 50 cycles of operation in the
overload tesf described in Overload Test, *Section 68, shall perform acceptably when supjected to an

additional 2

cycles of operation under the-overload-test conditions following the temperatu

shall not be|any indication of electricalstracking, formation of a permanent carbon condy

ignition of th

70.2 Altern
described in
determine rg
cycles of opq

material. The attachment’plugs used for this test may be changed after every 5

htively one set ofidevices may be subjected to the 50 cycles of operation in the

Overload Testy-Section 68, followed by the temperature test on the devices
sistance totarcing, a second, previously untested set of devices may be sub,
ration underthe overload-test conditions.

71 Fusehollder TFemperature Test

e test.. There
ctive path or
D operations.

overload test
and then, to
ected to 250

711

fuseholder shall not exceed the following:

a) 54°

F (30°C) on the fuse clips when tested with a dummy fuse;

b) 153°F (85°C) on the fuse clips when tested with a live fuse;

c) 54°

F (30°C) at the wiring terminals or cord connections at any time (see 71.7); and

When tested as described in this section, the temperature rise of a receptacle incorporating a

d) The relative thermal index of the surrounding insulating material, minus an assumed ambient of
77°F (25°C), at any time (see 71.7).

71.2 The test is to be conducted on a set of six previously untested devices. The test may be conducted
with either a live fuse or a dummy fuse (see 71.6 and 71.7).
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Exception: The test may be conducted in conjunction with the Temperature Test, 69.1, if agreeable to all
concerned.

71.3 The receptacles are to be wired in a series circuit as described in the Temperature Test, 69.1.

71.4 Temperatures are to be measured by means of thermocouples attached to the fuse clips, the
insulating material of the device body in proximity to the fuseholder, and the wiring terminals or cord
connections.

Exception: If the wiring terminals or cord connections are not accessible for mounting thermocouples, the
thermocouples are to be attached to the blades as close as possible to the face of the device.

sidered to be
5e above the

71.5 Thete
stabilized wh
ambient temp

5t is to continue until stabilized temperatures are attained. A temperature is,eon
bn three consecutive readings, taken at 5-minute intervals, indicate no further ri
erature.

716 Ifthet
rated fuse int
fuse ampere

71.7 Ifthet
equal to the n
Class CC, G,
8, UL 4248-9
miscellaneou

bnded for use with the device installed and subjected to a testicurrent equal to t
ating.

haximum ampere rating of the intended fuse. The dummy fuse size for devices
H, J, K, or R is to be as specified in UL 4248-1, UL 4248-4, UL 4248-5, UL 4248
, UL 4248-11, UL 4248-12, and UL 4248-15%xThe dummy fuse size for device
5, miniature and micro fuses is to be as indi¢ated in Table 71.1. To represent thg

bst is to be conducted with a live fuse, the devices are to be tested-with the largest ampere-

he maximum

pst is to be conducted with a dummy fuse, the deviceslare to be subjected to & test current

ncorporating
-6, UL 4248-
s employing
heating of a

live fuse, 36
connections,

F (20°C) is to be added to the recorded temperature rise on the wiring tefminals, cord
Bnd surrounding insulating materials.

Table 71.1

Nomipal Dimensions of Dummy Fuses for Miscellaneous, Miniature And Micro Huses

Dimensions

Size of fuse

Len

201
(0.8in

1-1/4 i
(31.8

Wall thickness gth

1.2mm
(0.047 inches)

0.049 inches
(1.2 mm)

Outside diameter

5 mm
(0.2 inches)

0.25inches
(6.4 mm)

5x2
(0.2x0.9

174 x1-1
(6.4x3

hm
Ches)

mm
inches)

hches
mm)

4 inches
.8 mm)

2 .

14

71.8 Theth ntan 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. This equipment will be used if a referee
measurement of temperature is necessary.

72 Pressure-Wire Terminals

721 In addition to the requirements in Sections 67 — 71, a receptacle rated 30 A or greater and
employing pressure-wire terminals for field connection to circuit conductors shall comply with the Strength
of Insulating Base Test, Section 74, and with the applicable performance requirements in UL 486E. The
copper test conductors to be used for all other tests in UL 486E shall be selected in accordance with Table
72.1.
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Table 72.1
Copper Test Conductor Sizes

Device Rating, A Conductor size, AWG
20 12 stranded
12 solid
30 10 stranded
10 solid

72.2 In addition to the requirements in Sections 67 — 87, the following types of receptacles shall comply
with the Strength of Insulating Base Test, Section 74, and with the applicable performance requirements in
UL 486E.

72.3 A recg¢ptacle rated less than 30 A and employing setscrew-type pressure-wire-terminals for field
connection t¢ copper branch circuit conductors only.

72.4 The cppper test conductors to be used in these tests shall be selected in accordance with Table
72.1.

72.5 A recgptacle less than 30 A and employing clamp-type pressure-wire terminals intended for use on
copper branch circuit conductors only shall comply with the. general requirements fo[ receptacles
contained in Sections 67 — 75, only.

73 Combination Wire Binding/Pressure Wire-Type Terminals

73.1 In addition to the requirements in Sections-87 — 75, a receptacle rated less than 20 A and also
employing alcombination wire binding/pressure,wire-type terminal for field connection to cppper branch
circuit condyctors shall comply with the Strength of Insulating Base Test, Section 74, [and with the
applicable pgrformance requirements in UL 486E.

73.2 The cppper test conductors to.be used in these tests shall be selected in accordange with Table
73.1.

Table 73.1
Copper Test Conductor Sizes

Device rating, A Conductor size, AWG
20 12 solid 12 stranded 10 solid 10 strapded

74 Strength of Insulating Base Test

74.1 A receptacle employing pressure-wire terminals for field connection to branch circuit conductors
shall not be damaged when 110 percent of the specified terminal tightening torque is applied to the wire
securing means of the pressure-wire terminal which secures the maximum intended size conductor.

74.2 Damage is considered to have occurred if any cracking, bending, breakage or displacement of the
insulating base, current-carrying parts, assembly parts, or device enclosure reduces electrical spacings to
less than those required, exposes live parts, or otherwise impairs the intended secure installation and use
of the device.

74.3 The terminal tightening torque to be used for this test is to be that assigned by the manufacturer in
accordance with 12.4.3 and marked in accordance with Reference No. 18 of Table 89.4.
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75 Spring Action Clamp Terminal Pull Test

75.1 A receptacle employing spring action clamp terminals shall be subjected to the test conditions as
specified in 75.2 — 75.6.

75.2 Upon completion of this test, there shall not be any damage to the terminal or its securement
mechanism. The spring action clamp shall remain capable of functioning as intended. There shall not be
any damage, arcing or dielectric breakdown during application of the test potential. The conductor shall
not pull free from the terminal during application of the test force.

75.3 Each terminal of each device (three terminals minimum) shall be tested. Each terminal shall be

wired with the

manufacturer
both solid and

75.4 Thecd
to manufactu
lever of the s
the unlatcheq
cycles.

75.5 Follow,
the lever plag
applied to th
tending to ren

smallest-AMG-conductorsize-and-wired-with-the-largest-conductorsize—as-sp
If the spring action clamp is also intended for both solid and stranded AWG
stranded shall be tested.

nductor insulation shall be prepared by removing the insulation fromdhe conduc
rer's strip gauge and then inserted into the spring action clamp.terminal as ir
pring action clamp shall then be operated to the fully latched and locked positior
and unlocked position. This sequence of operation shalk\be repeated for a

ng the 100 cycles, the conductor shall be reattached\to the spring action clamp
e in the latched position as intended. A static pull force as specified in Table
p conductor for 1 minute in a direction perpéndicular to the plane of the recq
nove the conductor.

cified by the
conductors,

or according
tended. The
and back to
total of 100

terminal and
5.1 shall be
ptacle body,

Table 75.1
Test Values for Spring Action Clamp Terminal Pull Test
Size of conductor Pullout force
AWG Ibf (pounds) (N)
12 13.5 (60)
10 18.0 (80.1)

75.6 Each g
the rated vol

grounding or [deadsmetal parts. The test voltage is to be increased at a uniform rate and as
consistent with itswalue being correctly indicated by a voltmeter and maintained at the test g

evice is thento be subjected to a 50 — 60 Hz essentially sinusoidal potential €
ge plus 1000 V applied between live parts of opposite polarity and between |

qual to twice
ve parts and
rapidly as is
otential for 1

minute.

76 Self-Grounding Receptacles

76.1

shall comply with the requirements in Section 77.

77 Fault Current Test

77.1

In addition to the general performance requirements for receptacles, a self-grounding receptacle

When tested as described in this section, the cotton surrounding the mounting screw and the self-

grounding device shall not ignite. Electrical continuity between the mounting yoke and the metal test outlet
box shall be maintained. The circuit breaker shall operate as a result of this test.
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Exception: This test is not required for isolated-ground receptacles or receptacles rated more than 150 V
to ground that are provided with devices intended solely to bond a metal flush plate to the metal test outlet
box. Such devices are not intended for use in lieu of the bonding jumper required by ANSI/NFPA 70.

77.2 When the receptacle is provided with a self-grounding device on each end of the yoke, each self-
grounding device is to be evaluated separately.

77.3 Each of six previously untested receptacles is to be conditioned by completely removing the
mounting screw from the self-grounding device and mounting yoke and replacing it three times. The
mounting screw is to be removed by exerting a straight pull (not by rotating the screw) using a pair of pliers
or other tool and reinserted by exerting a straight push. When mounting screws are not provided, steel flat-

headed No. 6-32 mounting screws are to be used

nting screws
g screws are
times without
allations and
the mounting

77.4 Each Jreceptacle is to be tightly installed in a metal test outlet box using thexmol
provided with the receptacles or steel flat-headed No. 6-32 mounting screws when mountir
not provided| Each receptacle is then to be removed from the outlet box and replaced three
removing the¢ mounting screws from the mounting yoke or self-grounding device. The ins
removals arg to be made using a screwdriver or other tool and engaging the screw threads in
hole and selffgrounding device in the intended manner.

f copper wire

77.5 Each feceptacle is then to be removed from the outlet box. A4 foot (1.22 m) length ¢

sized in accq
second 4 fo
receptacle is
all other gro
isolated froni
device is to
and the outlg
to be loosely

mounting screw.

rdance with Table 77.1 is to be connected to the gfounding terminal of the rec
bt (1.22 m) length is to be connected to the grounding terminal of the outl
then to be installed in the outlet box as shown.in*Figure 77.1, so that the moun
inded parts except the mounting screw passing through the self-grounding dg
the outlet box. To isolate the box, the mounting screw passing through the s
pe tightened to seat the yoke securelytagainst the outlet box, then backed off
t box are separated by 1/4 inch (6.4\mm). The mounting screw and self-groundi
covered with cotton. The other end of the yoke is to be secured to the outlet bg

bptacle and a
et box. Each
ting yoke and
vice are fully
elf-grounding
Lintil the yoke
hg device are
X by a plastic

hm?)

Table 77.1
Grounding Conductor Sizes
Receptacle rating, A Grounding conductor size, AWG (n]
20 12 (3.3)
30 10(5.3)
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Figure 77.1

Fault Current Assembly

Cotton

Grounding
Device

Steel Mounting
Screw

Metal Flush Devics
Receptacle Face ———— > Test Outlet. _Box

Receptacle Yoke

Nonconductive
Plaostic) Mounting
Screw

= =

[—

1/4 in\(6.4 mm)
S3799A separation
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77.6 The free ends of the conductors are to be connected to a source capable of delivering a test current
of 1000 A at the receptacle's rated voltage to ground with a power factor of 75 to 80 percent. A circuit
breaker intended for branch circuit protection of the same rating as the receptacle under test but not less
than 20 A is to be installed in series with the conductor connected to the outlet box.

77.7 After subjecting each receptacle to one application of the test current, the cotton is to be examined
for ignition. Electrical continuity between the self-grounding device and the outlet box is to be checked

using an ohmmeter, battery-and-buzzer combination, or other similar indicating device.

78 Receptacles Employing a Separable Terminal Assembly

78.1 In ad

separable te
79 Retenti

79.1 A recq
subjected to
mm) for each

Exception: A
that provides

79.2 Repre
terminal and
shall be sup
static 0.5 Ibf
the plane of
receptacle.

80 Separa
80.1
this section.

connector frd

80.2 Repre¢

features defg¢ated<from either the connector or the body of the receptacle. The connector

inserted and

A recgptacle employing a-.separable terminal assembly shall be subjected to the tes
There shall be(no displacement more than 0.079 inch (2 mm) of the spegcial purpose

itioh-to-the nannral pnrfnrmonr\n rnqlllrnmnnfe fr\r' a rnr\nnl‘ar\ln a rnr\nnl‘ar\la that employs a

minal assembly shall also comply with the requirements in Sectlons 79 - 87.

bn of Tab Connection Test

ptacle employing a separable terminal assembly and having rectangular blade
the test described in this section. There shall be no displacement more than

individual lead terminal and blade tab.

separable terminal assembly having a pin construction where the pin is formg
a self-retaining locking feature is not required to be subjected to this test.

sentative terminals are to be removed from their enclosure. Once removed, e
lead assembly is to be inserted and attached to the receptacle as intended. T
ported on a horizontal steel plate with the“individual terminal leads projecting

2.2 N) shall be applied to individual egnductors for one minute in a direction pe
the receptacle body, tending to remove the individual lead terminal from th

ble Connector Pull Test

m the back of the receptacle body.

sentativereceptacles employing a separable terminal shall have their latchi

attached to the receptacle as intended, but without the locking feature. The re

be supported

tabs shall be
0.079 inch (2

bd in a shape

hch individual
he receptacle
downward. A
rpendicular to
e tab on the

described in

ng or locking
is then to be
ceptacle shall

an_a horizantal steel plate with the connector proiectina downward. A_static
T T J ~J

B Ibf (13.3 N)

shall be applied to all conductors simultaneously for one minute in a direction perpendicular to the plane of

the receptacl
81

81.1

e body, tending to remove the connector from the body of the receptacle.

Mold Stress Relief Test

The special purpose connector of a receptacle employing a separable terminal assembly shall be

subjected to the Mold Stress Relief Test, Section 38, except the test shall be performed for a 72-hour
period at a temperature of 194°F (90°C).
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82 Dielectric Voltage-Withstand Test

82.1 Areceptacle employing a separable terminal assembly shall withstand without breakdown a 50 — 60
Hz essentially sinusoidal potential applied as described in 82.3 for one minute, immediately following the
humidity conditioning described in 82.2, between the following:

a) Live parts of opposite polarity, and

b) Live parts and grounding or dead metal parts including both the equipment grounding path and
the mounting means of an isolated-ground receptacle.

82.2 The same representative receptacles previously subjected to the Mold Stress Relief Test in Section
81 are to be Used. The devices are then to be placed into an environmental chamber and subjected to the
following conditions:

a)4h
b) 16

c)4h

82.3 Upon
and assembl
inserted into
500 VA or la
The applied
at that level f
is consistent
devices rated

824 The m

!
;

ger capacity transformer whose output voltagejs essentially sinusoidal and can be varied.

purs at a temperature of 75 £1°C (167 +£1.8°F) at a relative humidity of 92 £3 perc
ours at a temperature of 75 £1°C (167 +1.8°F) at a relative humidity of 40 +3 pe

urs at a temperature of 30 £1°C (86 +1.8°F) at a relative humidity of 60 +3 percq

completion of the humidity conditioning, the special purpose connectors are g
d to mating receptacles as intended and mating attachment plugs with solid bla
e contact openings of three of the six receptacles“The device is to be tested b

otential is to be increased from zero until the required test level is reached and
br one minute. The increase in the applied'potential is to be at a uniform rate an
with its value being correctly indicatedy a voltmeter. The test potential is to b
300 V or less and 3000 V for devices<ated greater than 300 V.

pting attachment plugs used in'82.2 are to be capable of withstanding the ap

ent;
rcent; and

nt.

be inserted
Hes are to be
y means of a

is to be held

0 as rapid as
e 2000 V for

plication of a

2500 V poten
V.

tial for devices rated 300 V.6rless and a 3500 V potential for devices rated greater than 300

82.5 If the ¢
include a volt

utput of the test-equipment transformer is less than 500 volt-amperes, the eq
meter in the outputircuit to indicate the test potential directly.

lipment is to

83 Grounding Contact-Temperature Test

83.1 The agceptability of the grounding path in a receptacle employing a separable termi
shall be denmonstrated by a temperature rise not exceeding 30°C (54°F) when subjecte
described in this section.

to the test

xal assembly

83.2 The devices previously subjected to the Mold Stress Relief Test, Section 81, and the Dielectric
Voltage-Withstand Test, Section 82, are to be wired in a series circuit through the grounding conductor
path of the tested outlet of each device and a mating attachment plug having solid plug blades. The test
current is to be 25 A (125 percent of the maximum branch-circuit rating to which a 20 A receptacle could
be connected). Each receptacle is to be wired using 12 AWG (3.3 mm?) solid or stranded copper wire.
Attachment plugs are to be wired using 12 AWG (3.3 mm?) flexible cord. Temperatures are to be
measured after 1 hour on the grounding contact of the connector or on the conductor as close as possible
to the entry (exit) of the conductor to (from) the special purpose connector. The current is then to be
reduced to 22 A (110 percent of the maximum branch circuit rating) and the test continued until thermal
equilibrium is reached. A temperature is considered to be stabilized when three consecutive readings,
taken at 5-minute intervals, indicate no further rise above the ambient temperature. The temperature rise
over room ambient shall not exceed 30°C (54°F) at any time.
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84 Resistance Test

84.1 A receptacle employing a separable terminal assembly shall be subjected to the test described in
this section. The total resistance between the mated attachment plug grounding terminal and receptacle
grounding lead shall not exceed 0.01 ohms when tested as follows.

84.2 The devices previously subjected to the Grounding Contact Temperature Test, Section 83, are to be
used for this test.

84.3 Compliance with 84.1 is to be determined by passing an alternating current of 22 A from a power
supply of 12V or less from the attachment plug groundlng terminal to the receptacle groundlng lead. The

resulting drog
determined §
points.

85 Latching Mechanism Test

85.1 Thel
terminal ass

85.2 Upon
mechanism.
any damage
not pull free 1

85.3 The Igtching mechanism shall be operated to lock the special purpose connector to th

The locking

receptacle shall be withdrawn. This sequence shall be repeated for a total of 100 cycles.

85.4 Follow
locked in pla
connector si
tending to re

85.5 Each
the rated vol
grounding o
increased at|
voltmeter an

py dividing the drop in potential in volts by the current in amperes passing-bet

ching mechanism used to secure a special purpose connector. to a receptacle g
mbly construction shall be subjected to the conditions as specified in 85.3 — 85.4

completion of this test, there shall not be any damage to the connector g
The latching mechanism shall remain capable of flnetioning as intended. Ther

arcing or dielectric breakdown during application of the test potential. The cq
rom the mated receptacle during application of.the test force.

means shall then be operated to.release the special purpose connector an

ing the 100 cycles, the special purpose connector shall be reattached to the rg
Ce as intended. A static 20.1bf (89 N) is to be applied to all conductors of the sp|
multaneously for 1 minute’ in a direction perpendicular to the plane of the rec
move the special purpose connector.

hms is to be
lveen the two

f a separable
.

r its latching
b shall not be
nnector shall

e receptacle.
d the mating

ceptacle and
ecial purpose
eptacle body,

Hevice is then te-be subjected to a 50 — 60 Hz essentially sinusoidal potential ¢qual to twice

fage plus 1000 V applied between live parts of opposite polarity and between
dead metal parts. An insulated body is to be wrapped in foil. The test vol

ive parts and
fage is to be

a uniform rate and as rapidly as is consistent with its value being correctly indicated by a

l maintained at the test potential for one minute.

86 ShortC

ircuit Test

86.1 A receptacle employing a separable terminal assembly shall be subjected to the test described in
this section. The fuse shall open when the test circuit is closed and there shall not be any ignition of the
cotton.

86.2 The receptacle is to be installed in a metallic outlet box and metallic cover plate. Surgical cotton
shall be placed at all openings surrounding the cover plate. The receptacle is to be wired as intended in a
test circuit capable of delivering 2000 A rms when the mating attachment plug terminals are shorted. The
line and neutral terminals of the receptacle shall be wired to the supply terminals using a total of 4 feet
(1.22 m) of 12 AWG (3.3 mm?) wire.

86.3 The open circuit test voltage shall be between 100 and 105 percent of the voltage rating of the
device under test. A mating attachment plug employing solid blade grounding-type attachment plug with a
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2-feet (0.61-m) length of flexible cord having 12 AWG (3.3 mm?) conductors with the bared ends of the
ungrounded and grounded conductors twisted together, soldered, and insulated. A 20-A fuse for branch
circuit protection is to be connected between the receptacle line terminal and one supply terminal. The test
circuit shall be closed on the mated devices.

87 Continuity Impedance Test

87.1 A previously untested receptacle employing a separable terminal assembly shall be subjected to
the test described in 87.2. The voltage drop between the individual conductor leads and blade inserted into
the corresponding outlet contact shall not be greater than 4 volts.

87.2 To det

the receptacl
through the i

b is to be connected to a nominal 60 hertz source capable of continuously./de
hdividual conductor leads and blade inserted into the corresponding outlet!co

phies with 87.1,

ivering 20 A
ntact for four

minutes. Immediately following the 4 minutes, the voltage measurement shall be recorded.
RATINGS
88 Details

ration of the
hall be given
Df the ratings

88.1 A gengral-use device shall be rated in amperes and volts~\When the contact configu
device is one|of the configurations illustrated in ANSI/NEMA WD, ‘er in UL 1681, the device g
only the rating shown in the configuration. Otherwise, the device shall be given one or more
in Table 88.1See 6.1, 88.4, and 88.5.

Exception Ng
with fuses, ar

. 1: Plugs, cord connectors, and current taps for use on flexible cords, or that
e permitted to have a lower current rating than that shown in the configuration.

are provided

Exception No
to comply wit

2: A device that is a combinatior’ of special-use devices as described in 88.2 i
h this requirement.

not required

Table 88.1
Ratings of General-Use Devices

Ratings
20A, 125V
20 A, 250V

20 A, 277 Vac
3UA, 250V

88.2 A special-purpose receptacle or cord connector may be rated in accordance with test performance
results and the anticipated conditions of end use and may be rated in horsepower in addition to the
required ampere rating.

88.3 A flush receptacle or attachment plug of a configuration specified in Table 88.2 shall have a
horsepower rating in accordance with the table. A cord connector, appliance, equipment or fixture outlet,
surface-mount receptacle, or current tap of a configuration specified in Table 88.2 and assigned a
horsepower rating shall be rated in accordance with the table. See 59.1.1, 59.3.1 — 59.3.3 and 68.1.1,
68.3.1 —68.3.3.
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