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INTRODUCTION

1 Scope

1.1

These requirements cover attachment plugs, receptacles, cord connectors, inlets, current taps

provided with wiring terminals for flexible cord, and flatiron and appliance plugs — 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 devices rated at more than 200 A or for more than 600 V. See 6.1.

1.3 This Sta

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

a) De)ices produced integrally with flexible cord or cable, covered by the Standard

and P

b) Cuy

l/wer-SuppIy Cords, UL 817;

rrent taps and adapters not provided with wiring terminals for flexible cord ¢

Standard for Current Taps and Adapters, UL 498A,;

c) De
496;

vices employing male or female screwshells, covered by the Standard for La

d) Degvices solely intended for direct connection to the(branch circuit in accord

Nation
covere

Type,

e) Si
condu

al Electrical Code, ANSI/NFPA 70, that are providéd with contacts of the pin ar
d by the Standard for Plugs, Receptacles and.Cable Connectors of the H
L 1682;

hgle and multipole connectors intended“for factory assembly to copper o
Ctors or printed wiring boards for uses>in data, signal, control and power app

and bgtween electrical equipment, covered by the Standard for Component Conneg

Data,

f) De

Bignal, Control and Power Applications, UL 1977;

ices intended for installation-and use in hazardous (classified) locations in ag

the National Electrical Code, ANSI/NFPA 70, covered by the Standard for Explos

Dust-I
g D
Stand

h) De
Groun

hnition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations

ices intended-for use with telecommunications networks, covered by thg

v
Inform}tion Technology Equipment — Safety — Part 1: General Requirements, UL 6

rd for Communications Circuit Accessories, UL 1863;

vices-incorporating ground-fault circuit interruption circuitry, covered by thg
H-Fault Circuit Interrupters, UL 943;

for Cord Sets

overed by the

mpholders, UL

ance with the
d sleeve type,
in-and-Sleeve

- copper alloy
ications within
tors for Use in

cordance with
ion-Proof and
UL 1203;

Standard for
0950-1, or the

Standard for

i) Single- or two-outlet direct plug-in devices incorporating transient voltage surge suppression
circuitry, covered by the Standard for Surge Protective Devices, UL 1449;

j) Single- or two-outlet direct plug-in devices incorporating electromagnetic interference filter
circuitry, covered by the Standard for Electromagnetic Interference Filters, UL 1283;

k) 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

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

1.4 This Sta

ndard contains the following supplements:
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a) Supplement SA — Enclosure Types for Environmental Protection
b) Supplement SB — Marine Shore Power Inlets
c) Supplement SC — Hospital Grade Devices
d) Supplement SD — Weather-Resistant Receptacles
e) Supplement SE — Receptacles with Integral Power Supply with Class 2 Output Connectors
f) Supplement SF — Recessed Outlet Kit Assembly
2 Glossary
2.1 For the purposes of this Standard, the following definitions apply.

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

2.3 APPLIANCE PLUG - An appliance coupler type of device having a cord guar
configuration gpecified for use with heating or cooking appliances.

2.31
factory assentbly to utilization equipment for the purpose, of:connection to a luminaire
suspended fan support receptacle.

ATTAGHMENT FITTING — A male (load connected only) component device inten

A

[«

2.4 ATTACH
cable to a recs

ENT PLUG - A male contact device\for the temporary connection of a fl
ptacle, cord connector, flanged equipment power outlet, or other outlet device.

2.5 BULK Sk
unit container.

1IPMENT — Any packaging container having more than one receptacle not p

2.5.1 CONFIGURABLE PLUG —A male contact device employing repositionable blades|
the temporary|connection of a flexible cord or cable to a receptacle, cord connector, or powe
corresponding mating device configuration.

2.6 CONFIGURATION;)LOCKING — A device having a configuration that requires a motio
straight push gr pull o, connect or separate it when used with its mating part.

exible cord as

i and a slot

led solely for
nd/or ceiling-

pxible cord or

ovided with a

| intended for
I outlet, of the

n other than a

2.7 CORD NNECTOR — A female contact device to be wired on flexible cord for use ag

an extension

from an outlet 10 make a detachable electrical connection to an attachment plug or, as
coupler, to an equipment inlet.

an appliance

2.8 CURRENT TAP - A device provided with one set of male blades, one or two female outlets, and

wiring terminals for flexible cord intended either for factory or field wiring.

2.9 ELECTRICAL (FUNCTIONAL) INSULATION — The insulation necessary for the proper

functioning of

the product and for basic protection against electrical shock. This includes all parts relied upon to support
live parts in place, all internal barriers necessary to maintain spacings, and the outlet face portion of all

female devices.

2.10 ENCLOSURE - That part of the device that renders inaccessible all or any parts of the device that

may otherwise present a risk of electric shock, retards propagation of flame initiated
disturbances occurring within, or both.

by electrical
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211 FIXTURE, EQUIPMENT, OR APPLIANCE OUTLET - A receptacle outlet device for mounting on
utilization equipment.

2.12 FLATIRON PLUG - An appliance coupler type of a device having a cord guard and a slot
configuration specified for use with heating or cooking appliances.

2.13 GROUNDING-CONDUCTOR PATH — A path between the grounding pin, blade, or contact and the
grounding terminal or, if the device has no grounding terminal, the point at which the path makes contact
with a part of the metal raceway system, such as a box, box cover, or the raceway itself.

2.14 GROUNDING DEVICE — A device having a 5-15, 5-20, 5-30, 5-50, 6-15, 6-20, 6-30, 6-50, 7-15, 7-

20, 7-30, 7-50, 14-15, 14-20, 14-30, 14-50, 14-60, 15-15, 15-20, 15-30, 15-50, 15-60, L5-15

L5-20, L5-30,

L6-15, L6-20,
L16-20, L16-3
the standard

1681, or a nopstandard configuration that employs one blade, pin, or contact exclusively for

L6-30, L7-15, L7-20, L7-30, L8-20, L8-30, L9-20, L9-30, L14-20, L14-30,L
0, L17-30, L21-20, L21-30, L22-20, L22-30, L23-20, L23-30, TT-R, or MLi2R
configuration illustrated in Figure C1.1 of the Standard for Wiring Device-Con

5-20, L15-30,
configuration,
igurations, UL
grounding.

2.15 HOUSING ADAPTER, ANGLE — A part that is intended to replace a‘portion of an aftachment plug

or cord conng
the device.

ctor housing so that the flexible cord exits the strain relief.in-the same plane

as the face of

2.16 HOUSING ADAPTER, SHROUD - A part that is intended{o be assembled onto an aftachment plug

or cord conne

217 INLET
provide an inf

2.18 POLAFH
that connects

2.18.1 REC
secured to a4
suspended fa

2.19 RECEH
flush-device a

2.20 RECEH
and closure p

ctor to extend the housing beyond the plane of the.face of the device.

— (Motor Attachment Plug) A male contagt device to be mounted on utilization
bgral blade configuration for the connection of an appliance coupler or cord co

IZED DEVICE — A device constructed for connection to a mating device only
related poles of an electrical cireuit.

EPTACLE, CEILING-SUSPENDED FAN SUPPORT — A type of receptacle i

ceiling outlet box. Provides electrical connection and mechanical suppori
h by a factory installed attachment fitting secured to a ceiling-suspended fan.

PTACLE, CLOCK — A flush receptacle having a recessed cord-storage space
over plate;;commonly used with wall clocks.

PTACLE, DISPLAY — A flush receptacle provided with a flush device plate or o

equipment to
hnector.

in the position

ntended to be
I of a ceiling-

in an integral

Litlet box cover
bns where the

lughof plugs that is intended for use in show window floors and similar locati

device is not |

2.21

ketytobesubjectedtoscrubwater:

flush mounting in a plane surface.

RECEPTACLE, DUPLEX - A receptacle having two contact devices on a single mounting yoke for

2.22 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.

2.23 RECEPTACLE, INTERCHANGEABLE or MODULAR - A flush receptacle which is assembled as a
single, duplex or triplex outlet in the field from a system of individual outlet modules, mounting yokes, or
flush device cover plates.

2.24 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.
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2.241

electronic components that produce light. Two basic types:

RECEPTACLE, LIGHTED - A receptacle employing an integral lens (jewel) and electrical or

a) Power Indicator type — llluminates to indicate power is on.
b) llluminated/Nightlight — llluminates when power is on and may not when controlled by a
photoelectric sensor.

2.24.2 RECEPTACLE, LUMINAIRE SUPPORT - A type of receptacle intended to be secured to a ceiling
outlet box. Provides electrical connection and mechanical support of a luminaire by a factory installed

attachment fitting secured to the luminaire.
225 RECE TACLE, PE?‘I‘DA?‘;T = PUIIU‘dllt |cbcptabica illbiuu‘c dll I |uiuamc VVitil CUVCI Pi
relief means, iptended to be assembled at the end of flexible cord, for use in branch circuit ap

2.26 RECER
outlet box, an
intended to be

2.27 RECEHRA
receptacle, ou
up receptacle
with one or mg

2.28 RECER

means intendéd for flush mounting without the use of a separate flush-device or other outl

connection to
National Elect
recreational vd

2.29 RECEHA
provide for ele

2.30 RECER
electrically sef

2.31 RECEFR
means intend
National Elect

TACLE, POP-OUT — A retractable flush mount receptacle intended for mounti
outlet-box cover, or a flush device plate for fixed installation on a 'branch circ
installed in a wall and other vertical surfaces.

TACLE, POP-UP ASSEMBLY — An assembly consisting of a retractable
Hlet box and flush device cover plate intended for fixed installation on a branch
assembly is suitable for installation in a kitchen or bathroom countertop. They
re receptacle outlets. The outlets are retractable forstorage below the counter

TACLE, SELF-CONTAINED — A receptaclg, which includes an enclosure

pne or more nonmetallic sheathed cables containing copper conductors in ac
rical Code, ANSI/NFPA 70. A self-contained receptacle is primarily used in n
hicles, manufactured buildings, and on-site frame construction.

TACLE, SELF-GROUNDING — A receptacle which includes a spring clip of
ctrical continuity between the grounded device yoke and the mounting screw.

TACLE, SPLIT +A-duplex receptacle having line terminals which are cap
arated.

TACLE,-SURFACE-MOUNT - A receptacle which includes an enclosure
bd for ‘surface mounting without the use of a separate outlet box in accord
ical.Code, ANSI/NFPA 70.

ate and strain
plications.

ng in oron an
it and is only

flush mount
circuit. A pop-
are provided
surface.

hnd mounting
bt box and for
cordance with
hobile homes,

other part to

able of being

and mounting
ance with the

2.32 RECEPTACLE, TAMPER-RESISTANT — A receptacle which by its construction is intended to limit
improper access to its energized contacts in accordance with the National Electrical Code, ANSI/NFPA 70.

2.33 RECEPTACLE, WEATHER-RESISTANT — A flush-type receptacle which by its construction is
intended to provide resistance to the effects of outdoor exposure when installed in accordance with Article
406 of the National Electrical Code, ANSI/NFPA 70.

2.34 SELF-HINGE - A thin molded portion of an enclosure intended to bend during the assembly of a
wiring device to a flexible cord.

2.35 TABLE TAP — A cord connector having more than one outlet and intended to rest on a horizontal
surface while in use.
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2.36 TERMINAL, INSULATION-DISPLACEMENT — A terminal having a contacting member that forces
the conductor insulation aside and presses against the side of the conductor to make contact.

2.37 TERMINAL, PIN-TYPE (INSULATION-PIERCING) — A terminal having a contact pin that punctures
the conductor insulation to contact the current-carrying conductor.

2.38 TERMINAL, PRESSURE-WIRE — A terminal which establishes a connection between one or more
conductors and a terminal plate by means of mechanical pressure without the use of solder. A pressure-

wire terminal may be either of the following types:

a) Clamp-Type — A pressure-wire terminal in which the conductor is held under a pressure plate or
saddle clamp by one or more screws. This type of terminal may be provided in combination with a
wire-b[nding screw terminat.

b) Sejtscrew-Type — A pressure-wire terminal in which the pressure is appliéd)by
screw pearing on the conductor, either directly or through a wire-protecting pad:

c) C

bination Wire Binding/Pressure-Type — A wire binding screw with an integ

pressyre ring. Pressure ring terminals accept both single and multiple.conductors tha
under [the machine formed pressure ring. These terminals may¢be-wired with a sir

using

2.39 TERMI
terminal and

2.39.1 TERI
inserted into
mechanism, |

2.40 TERMI
and is clampe

2.41
mechanical |
the receptac
branch circuit

242 THRO
to a common

he conventional 3/4 loop around the wire-binding screw.

NAL, PUSH-IN — A terminal where the strippedwend of a conductor is pu
e clamping pressure is maintained by a spring mechanism, without the use of

MINAL, SPRING ACTION CLAMP — A terminal where the stripped end of
he terminal and a manually operated .integral lever applies clamping presst
ithout the use of screws.

NAL, WIRE-BINDING SCREW ~"A terminal in which the conductor is bent arg

d directly under the head of the screw when it is tightened.

ching mechanism(s)* It consists of permanently attached pins or tabs located
and is capable of receiving a special purpose connector with leads for cor

TERM%NAL ASSEMBLY, SEPARABLE — A two-piece terminal assembly provided w
I

UGH-WIRING — A wiring method which permits a group of receptacles to be w
branch Circuit.

the end of the

ally machined
t are captured
gle conductor

shed into the
screws.

h conductor is
re to a spring

und the screw

ith an integral
on the body of
nection to the

ired in parallel

243 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.

3 Components

3.1

Except as indicated in 3.2, a component of a product covered by this Standard shall comply with the

requirements for that component. See Appendix A for a list of standards covering components generally

used in the pr

oducts covered by this Standard.

3.2 A component is not required to comply with a specific requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or
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b) Is superseded by a requirement in this standard.

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

3.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain

temperatures not exceeding specified limits, and shall be used only under those specific conditions.

4 Units of Measurement

4.1 When a
value is the re

5 References

5.1
interpreted as

CONSTRUCT]

ALL DEVICE$S

6 General

6.1
maximum am

such as cord g

6.2 A device
the letters "ac'

7 Configura

7.1 The NEN
Standard are i
included in Af
configurations

The ratin

alue for measurement is followed by a value in other units in parentheses, t

e first stated

uirement.

Any undated reference to a code or standard appearing in the requirements of this sta

referring to the latest edition of that code or standard.

ON

gs mentioned throughout this Standardiincluding those mentioned in Table 19
bacity and maximum operating potential in volts for receptacles and other
onnectors or current taps.

is considered to be for use.on either alternating or direct current unless the r
to restrict the use to alternating current.

tions

IA configurations of various attachment plug and receptacle combinations refg
h accordance with Wiring Devices — Dimensional Specifications, ANSI/NEMA
pendix.B’for ease of reference. The figures referenced as Section C1 conta
and.are found in the Standard for Wiring Device Configurations, UL 1681.

ndard shall be

12.1 represent
putlet devices

ating includes

renced in this

WDG6, and are
in non-NEMA

7.2 The PLASA configurations of various attachment plugs and receptacle combinations referenced in
this Standard are in accordance with Entertainment Technology Dimensional Requirements for Stage Pin
Connectors, ANSI/ESTA E1.24.

8 Insulating Materials

8.1 General

8.1.1 All parts that act as the electrical insulation or enclosure of a device shall be made of an insulating
material intended for the particular application and shall comply with the requirements in 8.2.1 — 8.4.1.
Hard rubber shall not be employed.

Exception No. 1: The internal insulating systems of components where component requirements exist are
not required to comply with the requirements in 8.2.1— 8.4.1.
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Exception No. 2: A small part meeting all of the following criteria is not required to comply with the

requirements

a) Its

in821-84.1:

volume does not exceed 0.122 cubic inch (2 cm®),

b) lts maximum dimension does not exceed 1.18 inches (3 cm), and

c) lts 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.

8.1.2 A poly
accordance W

Exception: A
and where n
requirement.

meric material used for electrical insulation or enclosure of live parts shall’b
ith the Standard for Polymeric Materials — Fabricated Parts, UL 746D.

polymeric material that is fabricated in the same location where final’assemf
b blending or compounding operations are involved is not required to co

8.2 Flammgdbility

8.2.1 Anpoly
rating of HB,

for Tests for H
rating of the 1

/-2, V-1, V-0, VTM-2, VTM-1, or VTM-0 in accordance with the requirements 0
lammability of Plastic Materials for Parts in Devices and Appliances, UL 94. T
haterial shall be judged at the minimum thickness employed at the walls and

e fabricated in

ly takes place
mply with this

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

f the Standard
he flame class
barriers in the

device which pre critical to the functioning of the insulation or enclosure of the device.

Exception No| 1:

40.1.

Insulating materials employed in a self-contained receptacle shall instegd comply with

Exception No
flammability
Evaluations,

2: A polymeric materiallthat complies with either the 12 mm or 20 mm (3
est described in the Standard for Polymeric Materials — Use in Electric
UL 746C, need not-have a flammability class rating.

/4-inch) flame
al Equipment

8.3 Electricpl properties

8.3.1 A pol
Comparative

meric\material used for electrical insulation or enclosure of live parts|shall have a
Tracking Index (CTI) rating of 175 V or greater or a performance level class of Tt least 3.

Exception No. 1: A polymeric material used for electrical insulation or enclosure of live parts is not
required to comply with this requirement if it complies with the Comparative Tracking Index Test, Section
60.

Exception No. 2: 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 this requirement.

8.3.2 A polymeric material used for electrical insulation or enclosure of live parts shall have Hot Wire
Ignition (HWI) and High-Current Arc Resistance to Ignition (HAI) ratings or performance level classes of at
least those shown in Table 8.1 for the flame class rating determined in accordance with 8.2.1. For
materials with other than VTM flammability classifications, the HWI and HAI ratings of the material shall be
evaluated using the specimen thickness employed in the end product or nominal 1/8 inch (3.2 mm)
thickness, whichever is greater.
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Exception No. 1: A polymeric material used for electrical insulation or enclosure of live parts is not
required to comply with the HWI requirements if it complies with the Glow Wire Test, Section 61.

Exception No. 2: A polymeric material used for electrical insulation or enclosure of live parts is not
required to comply with the HAI requirements if it complies with the High-Current Arc Resistance to Ignition
Test, Section 62.

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.

Exception Nol|5: Insulating materials employed in a self-contained receptacle shall insteafl comply with
40.1.

Hot wire ignition (HWI) and high-current a-ll'-gt::eesiss-:ance to ignition (HAI) ratings of ihsulating
materials
HwIP4 HAIc¢
Flammability Mean ignition time
classifi¢ation? (sec) PLC Mean no. of arcs PLC
V-0, VIM-0 7andupto 15 4 15 and up to 30
V-1, VIM-1° 15 and up to 30 3 15 and up to 30 B
V-2, VTM-2 15 and up to 30 3 15 and up to 30 B
HB 30 or more 2 60 or more

a Flammabi|ity classification — Described inthe 'Standard for Tests for Flammability of Plastic Materials for Parts in
Devices andl Appliances, UL 94.
b Hot Wire Resistance to Ignition — Deseribed in the Standard for Polymeric Materials — Short Term Property Ejaluations,
UL 746A.
¢ High-Currént Arc Resistance(to Ignition — Described in UL 746A.

4 Mean ignifion time and mean ho. of arcs to be used to evaluate Filament Wound Tubing, Industrial Laminates,
Vulcanized Fiber, and similar polymeric materials only. All other materials are to be judged using the performapce level
class valueg.
¢ polymeric material subjected to the flammability test with either the 12 mm or 20 mm (3/4-inch) flame in accofdance
with Exceptlon‘Ne.2 to 8.2.1 shall comply with the PLC for a V-1 rating.

8.4 Thermal properties

8.4.1 A polymeric material used for electrical insulation or enclosure of live parts shall have the relative
thermal index 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 inch (3.2 mm)thickness, whichever is greater.

Exception: The 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 23.0 +2.0°C (73.4 +3.6°F)) are acceptable for
use at 60°C (140°F) based on their successful completion of the appropriate accelerated aging test
described in Accelerated Aging Tests, Section 66:

a) Ethylene/Propylene/Diene (EPDM)
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b) Natural Rubber (NR)

c) Neoprene (Chloroprene Butadiene) Rubber (CBR)

d) Nitrile Rubber (NBR)

e) Polyvinyl Chloride (PVC) and its copolymers

f) Silicone Rubber (SIR)

g) Styrene (Butadiene) Rubber (SBR)

h) Thermo Elastomeric [TEE; includes Thermoplastic Elastomers (TPE) and Ethylene Propylene

Therr Up;dotib Rubber (EPTR)]
Table 8.2
Minimumn relative thermal indices of insulating materials used in insulation and enclosure
applications
Minimum relative thermal index®, Degrges C
Mechanical with Meghanical

Application Electrical impact® withgut impact
Permanenily-wired devices (including appliance, fixture
and equiprent outlets, inlets, and receptacles 80¢ 60° 80¢
Cord-conngcted devices (including attachment plugs,
cord conngctors, and current taps) 60° 60° 60°
@ Relative Thermal Index — Described in the Standard for Polymeric Materials — Long Term Property Evaluati¢pns, UL
746B.
b For indudtrial laminates, vulcanized fiber, and similar polymeric materials, the material's minimum RTI for Mechanical
shall be evialuated using the values specified for MeChanical Without Impact.
¢ For devices containing fuses, the minimum thefmal indices shall be the values shown above or the temperafure
measured pn the insulating material during{he.Fuseholder Temperature Test, whichever is greater. See Sectjons 78, 88,
99, and 12f1.

8.5 Vulcaniged fiber
8.5.1 Vulcanized fiber is:not prohibited from being used for insulating washers, separatorg, and barriers,

but shall not g

8.5.2 Vulcar

e used as¢he sole support of live parts.

ized fiber shall comply with the requirements in 8.2.1 — 8.4.1 and shall be moi

in accordanc

sture-resistant

with 64.1 and 64.2

8.6 Sealing

compounds

8.6.1 A sealing compound shall be insulating, waterproof, and shall not soften at a temperature of 65°C
(149°F). The softening point is to be determined using the Standard Test Methods for Softening Point of
Resins Derived from Naval Stores by Ring-and-Ball Apparatus, ASTM E28.

8.6.2 Sulphur shall not be employed as a sealing compound.

8.7 Fuse enclosures

8.7.1 A fuse enclosure shall be of a moisture-resistant material in accordance with 64.1 and 64.2. Fiber
and similar absorptive materials shall not be used for the enclosure of a fuse.
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8.7.2 A polymeric material classified as Type V-0, V-1, or V-2 is considered as having flammability
properties acceptable for use as the enclosure of a fuse.

9 Enclosure

9.1 General

9.1.1
assembled usi

ng 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 co

ply with this requirement.

Exception No
outlet box wh
requirement.

9.1.2 Accesq
grounding-con

Exception: Ac
to comply withj

9.1.3 Access
and wiring oth
failure of wirin
strand length
accordance w

9.1.4 In ordg
assembled in
(described in

opened or ren
(13.3 N) to an
angled before
or dead-metal

a) The

2: Exposed wiring terminals or other live parts enclosed within equipmeén
en the device is installed in the intended manner are not required [fo cor

ible dead-metal parts of a grounding device shall be conductively conr
ductor path through the device.

Cessible dead-metal parts electrically insulated froni.current-carrying parts ar
this requirement.

ible dead-metal parts of a nongrounding deyvice shall be electrically insulated 1
er than the complete flexible cord so thatithey are unable to be energized by
g terminals (such as loosening of screws), or damaged or broken wiring. W
affects whether a device complies\With this requirement, the device shall
th Reference No. 3 to Table 193.1, See 9.1.7.

r to judge the accessibility._of a live or dead-metal part, the device is to

accordance with the manufacturer's instructions, except that any none
D.1.6) that are able {o" be opened or removed by the user without using a

noved. The probe-shown in Figure 9.1 is to be applied with a force of not m
y depth that recessing will permit. The probe is to be rotated, changed in co
during, and after application to any position that is necessary to examine the
part is determined to be accessible when:

part-is-contacted by the probe, or

b) The

{ or within an
nply with this

ected to the

b not required

rom live parts
stray strands,
hen the stray
be marked in

be wired and
5sential parts
ool are to be
ore than 3 Ibf
hfiguration, or
device. A live

part is located in a hole larger than 7.1 mm (9/32 inch) in diameter and reces

sed less than

4.8 mm (3/16 inch).


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

MAY 31, 2023 UL 498

25

Figure 9.1

Articulate probe with web stop
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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 or current tap;

b)

removed for wiring;

c) Mechanically secures flexible cord to pin-type terminals; or

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

Encloses or completes the enclosure of the flexible cord from which the jacket has been

9.1.6 A sepd
essential for th
latch or detent

a) Pro

b) Eng
plug or

c) Pro
9.1.7 With rd

two insulated
insulated cond

rable part (such as an insulating face cover, disc or strain relief clamp) is)n
e operation of the device if it can be removed without the use of a tool or-withg
and if it performs any of the following functions:

ides strain relief;

pt considered
ut defeating a

loses wiring terminals that would otherwise be exposed on-the*male face of an attachment

current tap; or

ides access to a fuse through the male face of an attachment plug or current t

spect to 9.1.5(b), the enclosure of a flexible cotd is not considered to be co
conductors of a parallel-type cord are split apart or where the jacket is rem
uctors of a jacketed-type cord.

9.2 Male faces and wire terminations

9.2.1 The wi
when the devi

e terminations of a 15 or 20.A attachment plug or current tap shall be comple
Ce is wired on flexible cord.and assembled as intended, using only those part

the operation

f the device (dead-front{construction). See 9.1.5 and 9.1.6.

9.2.2 An exposed live part on/theface of an attachment plug or current tap rated other th
shall be provifled with an insulating disc or face cover that is at least 0.028 inch (0.71 n
completely colers all exposed live parts. Any unfilled openings on a face cover or disc
multiple clearance openings to enable its use with a number of blade arrangements are
opposite the anticipateéd)insulating face of the corresponding outlet device.

.

mplete where
bved from the

tely enclosed
5 essential for

an 15 or 20 A
hm) thick and
provided with
to be located

9.2.3 An insylating disc or face cover intended to be opened or removed to provide acces

5 to the wiring

terminals shall be mechanically secured after wiring by one or more screws, latches, or detents that
cannot be unintentionally opened or removed. A cover that is held in place by only friction without any
positive detent action is not considered mechanically secured and is to be subjected to the Secureness-

Of-Cover Test

described in Section 72.

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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¢) 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 used to determine compliance shall either:

a) Have an ampacity at least equal to the rating of the device configuration;
b) Be 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
device

9.2.6 An att
cover attache|

hchment plug or current tap with a separable face cover or disc shall belshjpped with the

1 to the device but not necessarily mechanically secured.

10 Current{Carrying Parts

10.1 General

10.1.1 Iron pr steel, plated or unplated, shall not be used for parts that are depended|upon to carry
current.

Exception No| 1: Stainless steel may be employed for a part not subject to arcing.

Exception Ng
cadmium plaf
screws if thes

Exception Nd.

prohibited wh

10.1.2 A cu
mounted if su

10.1.3 Unin
required in 14

. 2: A steel that is corrosion-resistant (stainless) or is protected agains
ing, zinc plating, or an equivalent protective coating, may be used for wire-bil
e parts are not depended upon to-carry current.

3: Iron or steel current-gatrying parts employed on a flatiron or applianc
bn protected against corresion by a metallic plating or other metal coating. See

frent-carrying part )shall be restricted from turning relative to the surface
ch turning would adversely affect the performance of the device.

bulated Jlive, parts shall be secured in place so that a reduction in the spacing
.1 is notlikely.

10.2 Contad

corrosion by
hding nuts and

b plug are not
52.1.

bn which it is

s below those

ts

10.2.1 Female contacts and associated live parts in the contact opening of an outlet device that can be
touched by the probe illustrated in Figure 10.1 shall be recessed from the plane of the opening 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: A cord-connector having a 1-15R configuration shall comply with 23.1.1.
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Exception No. 2: Devices having openings that close upon removal of the attachment plug are not
required to comply with this requirement.

Exception No. 3: Specific-purpose devices intended only for disconnecting use (see 192.6), are not
required to comply with this requirement.

Figure 10.1
Probe

1/4 INCHpip —

(6.4 mm)
e — _;%L}_

e CONVENIENT — <" mf |=— 1/8 INCH
LENGTH (3.2 mm)

PA190

11 Grounding and DeadMetal Parts

11.1  The follpwing gfounding parts shall be of copper or of a copper-base alloy:

a) Thelgreunding pin, blade, or contact,

b) The grounding-conductor path through an attachment plug, current tap 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 other mounting
means.

Exception: A rivet, bolf, 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.
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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 101.

11.4 The grounding pin, blade, or contact, of a grounding device shall be permanently attached to the
body of the device.

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

use for equiy
grounding cg
Dimensional
1681. The gr(
is readily recq
Marking of Te

11.7 Dead-n

Exception: D4
cords (see 9.1

11.8 Acond
of being grou
grounding de
wiring terming

Exception: A

contact, but w
is not prohibi
connection be

11.9 Dead n
and wiring otH

ment grounding. For devices having one of the standard grounding,conf
ntact is identified by the letter "G" in the corresponding figuredin Wiri
Bpecifications, ANSI/NEMA WD6, and in the Standard for Wiring|Pevice Con
unding terminal shall be permanently identified in accordance with 194.1.1 in
gnizable during installation. See also 19.1, 24.1, 29.1.2, and-Section 194, Ide
‘minals.

bad-metal parts isolated from current-carrying parts and wiring other than co
.7) are not required to comply with this requirement.

Lictive connection between a blade;pin, or contact, and an exposed dead-met
nded in service, such as the mounting strap, yoke, or body armor, shall be pro
vice. A nongrounding device;with exposed dead-metal parts shall not be p
| identified for an equipment'grounding conductor. See also 19.4 and 24.2.

honstandard-configuration device that does not employ a dedicated grounding
hich uses body-armor or similar exposed metal parts as an equipment groun
fed from being provided with an equipment grounding terminal only when 1
tween the-grounding terminal and the exposed metal parts is obvious to the in

netal parts of a device for use in nongrounding applications shall be insulated
er‘than the complete flexible cord so that stray strands, failure of wiring termi

is intended for
gurations, the
ng Devices —
igurations, UL
a manner that
ntification and

hetal parts of a grounding device shall be conductively’connected to the groundling-conductor
path through {he device. See 9.1.2.

mplete flexible

bl part capable
vided only in a
rovided with a

y blade, pin, or
ing conductor
he conductive
staller.

from live parts
nals, or failure

dead-maetal narie-—Saoan QO 41 2

of wiring shall

11.10

not anaorai—oa o ihla
NTOT OOz atll SSToC U adThCtarpants T T I 1 O7

against corrosion.

Iron or steel other than machine screws, washers, nuts, and stainless steel parts shall be protected

Exception: Parts determined to comply with 31.2.4 and 52.1, are not required to comply with this

requirement.

12 Terminals

12.1

12.11

General

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-
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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?).

Exception: Other forms of construction, such as push-in or insulation-displacement terminals, may be
accepted if the mechanical features and current-carrying capability are equivalent to those of the
connections mentioned above. See also 20.1.1, 25.1, 30.2.1, and 30.3.1.

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.

12.2 Wire-binding screw terminals

12.2.1 A wiripg terminal that involves a wire-binding screw shall have upturned lugs, ot the|equivalent, to
hold a wire ungler 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 irjch (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 (076 mm) thick,
may have the metal extruded at the tapped hole to provide two full threads for the binding screw.

12.2.3 A wirg-binding screw shall thread into metal.

12.2.4 The minimum size and maximum number of threads per inch (per 25.4 mm) for & wire-binding
screw shall be|as indicated in Table 12.1.

Table 12.1
Sizes of/terminal screws
Maximum number of threads per
Rating|of device in amperes Minimum size of screw inch (per 25.4 mm)
15 or less 6° 36°
20 8P 32°
30 8 32

@ No. 5-40 4crews may bewsed on devices intended only for other than outlet-box use.

® No. 6-36 gcrews with-a{0.296 inch diameter (7.52 mm) or larger head may be used for terminals on attachmént plugs
and cord cdnnectors: \On the device with a 5-20 configuration, the terminal screw that is used for connecting the
grounding gonducter to the outlet box shall not be smaller than No. 6-36.

®No. 8 or Igrger screws having more than the number of threads per inch (per 25.4 mm) indicated may be usegd for

terminals whetrtheassembly compties withrthe Tighteming Torque Test, Section 69:

12.2.5 Areceptacle or inlet rated 30 A or less and employing wire-binding screw terminals for connection
to copper branch circuit conductors only, shall comply with the general performance requirements for
receptacles, Sections 110 — 125, or the general performance requirements for inlets, Sections 85 — 88, as
applicable.

12.2.6 In addition to the requirements in Sections 110 — 125, a receptacle rated 15 or 20 A and
employing wire-binding screw terminals for connection to copper and/or aluminum branch circuit
conductors shall comply with the CO/ALR Type requirements contained in 35.1.

12.2.7 The tightening torque for the wire-binding screw terminals shall be specified by the device
manufacturer and shall be marked as described in Reference No. 4 of Table 193.2 for inlets and
Reference No. 18 of Table 193.4 for receptacles.
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12.3 Soldering lugs

12.3.1 A terminal plate for a soldering lug shall be at least 0.050 in (1.27 mm) thick and shall not have
fewer than two full threads in the metal for a terminal screw.

12.4 Pressure-wire terminals

12.4.1 A terminal plate for a pressure-wire terminal shall be at least 0.030 inch (0.76 mm) thick and shall
not have fewer than two full threads in the metal for a terminal screw.

12.4.2 A pressure-wire terminal intended for the connection of branch circuit conductors to an inlet or
receptacle shallhe investigated in accordance with Table 12 2

Table 12.2
Pressure-wire terminals used in receptacles and inlets

Pressure-wire

Use Current rating terminal type Reference paragraphs
<30A Clamp 89.2,1268
Copper wife only Setscrew 12.4:3,89.1, 126.2
>35A Clamp 12043, 89.1, 126.3
Setscrew 12.4.3,89.1,126.3
Copper or pluminum
wire All All 12.4.3,36.1, 126.1

12.4.3 The {ightening 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 193.2 for inlets
and Referencg No. 18 of Table 193.4 for regeptacles. The specified tightening torque shall npt be less than
90 percent ofthe value employed in thestatic heating test in the Standard for Equipment W{ring Terminals
for Use with Aluminum and/or Copper.Conductors, UL 486E, for the maximum wire size cofresponding to
the ampere rgting of the device.

Exception: A fesser torque valueé is not prohibited when the connector is investigated in aqcordance with
the Standard for Wire Connectors, UL 486A-486B or UL 486E using the lesser assigned torque value.

12.5 Combination.wire binding/pressure-wire terminals

12.5.1 A redeptacle or inlet employing a combination wire binding/pressure-type terminal ghall be limited
to 10, 12 or 14 AWG conductors. The terminals shall comply with the applicable performance
requirements as specified in the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E.

12.5.2 A receptacle or inlet employing a combination wire binding/pressure-wire terminal for connection
to copper branch circuit conductors only, shall comply with the general performance requirements for
receptacles, as specified in Sections 110 — 125 and 90, Combination Wire Binding/Pressure Wire-Type
Terminals, or the general performance requirements for inlets, Sections 85 — 88, and 90 as applicable.

12.5.3 In addition to the requirements in 12.5.2, a receptacle rated 15 or 20 A and employing a
combination wire binding/pressure-type terminal for connection to aluminum branch circuit conductors
shall also comply with the CO/ALR Type requirements contained in 35.1.
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12.6 Spring action clamp terminals

12.6.1 In addition to the requirements contained in this standard, a device employing a spring action
clamp terminal shall also comply with the applicable requirements, as specified in the Standard for
Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors, UL 486E. All tests shall be
investigated with minimum and maximum conductor AWG size and for each type of conductor (solid and
stranded), for each device construction.

Exception: The spring-action clamp terminals of a Hospital Grade attachment plug or cord connector
complying with Strain Relief Tests in Supplement SC — Hospital Grade Devices, shall not be subjected to
the mechanical sequence (Secureness and Pullout) of the Standard for Equipment Wiring Terminals for
Use with Aluminum and/or Copper Conductors, UL 486E.

12.6.2 A receptacle or inlet employing spring action clamp terminals are intended for-eith¢r stranded or
solid or both, qopper wire only.

12.6.3 A recgptacle or inlet employing spring action clamp terminals are intended for the cpnnection of a
single conducfor only.

12.6.4 An atjachment plug or cord connector employing spring action-clamp terminals ar¢ intended for
the connectior] to flexible cord only.

12.7 Attachment fitting

12.7.1 An atjfachment fitting may only be factory assembled to utilization equipment for the purpose of
connection to g luminaire and/or ceiling-suspended farisupport receptacle of the same manufacturer.

12.7.2 An attachment fitting shall have securement redundancy when inserted into eith¢r a luminaire
and/or ceiling-puspended fan. Compliance is checked by visual inspection.

12.7.3 An atfachment fitting when fully/inserted as intended into either a luminaire or ceiling-suspended
fan receptacle|shall bond all dead metal to the receptacle grounding terminal.

12.7.4 An atjachment fitting_shall be configured in such a manner as to prevent interchangeability with
differently rated receptacles.\t shall not be possible to mate an attachment fitting with either ja luminaire or
ceiling-suspended fan support receptacle having a lower rating as identified in Table 12.3.

Table 12.3
At H T H 1 oy
Laal1] L\1LJ IU
Attachment fitting load Intended receptacle Receptacle rating
rating
50 Ib. Luminaire Support Receptacle Luminaire/Fixture 50 Ib Minimum
Luminaire Support
351b. Ceiling-suspended Fan Support Receptacle # Fan Support 35 Ib. Minimum Luminaire/Fixture
Fan Support 50 Ib. Minimum
50 Ib. Ceiling-suspended Fan Support Receptacle # Fan Support 50 Ib. Minimum Luminaire/Fixture
Fan Support 50 Ib. Minimum
70 Ib. Ceiling-suspended Fan Support Receptacle ? Fan Support 70 Ib. Minimum Luminaire/Fixture
Fan Support 70 Ib. Minimum
2 |dentified load rating shall be specified by the manufacturer and so marked. See Table 193.1 and Table 193.4 for marking details.
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12.7.5 An attachment fitting and luminaire or ceiling-suspended fan support receptacle which utilizes
slip-ring contacts shall comply with the slip-ring connection requirements in accordance with the UL 335,
Standard for Cord Reels. Slip-ring testing shall be performed on the complete assembly consisting of the
attachment fitting and luminaire or a ceiling-suspended fan support receptacle.

12.7.6 An attachment fitting shall comply with the applicable attachment plug requirements contained in
this standard. The attachment plug fitting shall also comply with the UL 514A, Standard for Metallic Outlet

Boxes as a component of either a luminaire or ceiling-suspended fan support receptacle.

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
strain relief m
102.

Exception: TH
a flexible corg
restrict a pul
conductors ar

13.2 A devig
to the conduc

a) We

b) So
that a

13.3 A devi
provided with

a) An
b) A

c) S
knot

n[eans for snubbing,/or
p

the flexible cord will not be transmitted directly to the wiring terminations. Aece
eans shall be determined by the test described in Integrity of Assembly Test,

e strain relief provided on a device intended solely for factory assembly to the
shall be subjected to the Integrity of Assembly Test, SectionsX1 or 98, but is
on the flexible cord from being transmitted directly to the-wiring terminat

e terminated as described in 13.2(a).

e intended solely for factory assembly to the condctors of a flexible cord is td
ors by:

Iding, riveting, crimping, or the equivalent, of:

bull on the conductor will not be transimitted directly to the connection.

ce intended for use with Type SP, SPT, or other parallel-conductor flexible
one of the following means-for securing the individual conductor insulation:

integral strain relief, not external to the body of the device,

ce within the\device for a strain-relief knot. If a knot is to be used, all surface
ay bear-shall be smooth and well-rounded.

ptability of the
Sections 75 or

conductors of
not required to
ons when the

be connected

dering, when an offset or one or moretright-angle bends in the conductor ar¢ employed so

cord, shall be

5 on which the

le provided on

not be longer

13.4 The diameter of a round cord-entry hole or the minor axis of an oblong cord-entry ho
a device intewwmmmmwm

than 1/4 inch (6.4 mm).

13.5 A metal-covered device intended for connection to a flexible cord shall be provided with an
insulating bushing of porcelain, phenolic or cold-molded composition, or other insulating material with
equivalent properties.

Exception No. 1: Hard fiber is acceptable for the bushing if the fiber is not less than 3/64 inch (1.2 mm)
thick, and it is so formed and secured in place that it will not be affected by ordinary conditions of moisture.

Exception No. 2: If the metal covering (armor) of a device is not in proximity to the cord-entry hole, and the
insulating material of which the plug is made serves as a smooth, well-rounded bushing for a flexible cord,
a separate insulating bushing is not required.
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Exception No. 3: A metal-covered device with a metal cord grip infended specifically for use with a
Jacketed type of flexible cord, such as Type S or SJ is not required to have an insulating bushing.

14 Spacings

14.1 The spacings maintained through air or over surface shall be a minimum 3/64 inch (1.2 mm) for a
device rated 250 V or less, and a minimum 1/8 inch (3.2 mm) for a device rated more than 250 V, between

the following:

a) Uninsulated live parts of opposite polarity;

b) An uninsulated live part and a dead-metal part that is likely to be grounded or exposed to

contac
device

Exception No
requirements

Exception No.

Exception No.
inch (7.1 mm)

IUy MCISUITS VV;IUII t;lc dUVibU ;D ;IIDtd“CU‘ as iIItCIIUICUI, ;Ilbiuulillg d IIIUtai Dul_fabt
is mounted in the intended manner or a metal face plate used with a flush rece

1: The grounding terminal of a flush receptacle shall instead comply wit
n 31.2.1.

2: A self-contained receptacle shall instead comply with thexspacing requirem

3: A dead-metal screw head, rivet, or the like, which iSdocated in a hole not la
in diameter and recessed not less than 3/16 inch (4,8/mm) is not considered

on which the
ptacle.

h the spacing

ents in 44.1.

rger than 9/32
0 be exposed

to contact by pgersons after the device is installed in the intended.manner.
14.2 In mea
polarity, or bef
spacing by ar
measurement

suring a spacing, an isolated dead-metal-part interposed between live parts of opposite
ween a live part and a grounded or exposed dead-metal part, is considered [to reduce the
amount equal to the dimension of-the isolated dead-metal part in the difection of the

15 Assembly

15.1 General

15.1.1 A devjce shall be capable of being readily wired as intended.
15.1.2 Electy

current-carryir

ical contaet'shall be reliably maintained at any point at which a connection is made between

g partsy

15.1.3 An oy
outlet is asse

tlet\device shall have live parts protected against exposure to contact by perdons when the

hihlasd oA tnotallad oo intanAad
orTcUanrnuirrsStancU asS mTitcTiacar

15.1.4 When internal connections exist in a multiple-outlet device, similar and corresponding contacts of
individual outlets shall be connected together.

15.1.5 A device having female contacts shall be constructed so that a standard attachment plug of the
same configuration and with maximum length blades is capable of seating properly without exposure of
the blades between the plane of the face of the plug and the plane of the rim of the female contact device.

Exception: Exposure of the wide side of the blade for a distance of 1/32 inch (0.8 mm) or less (measured
along the length of the blade) is acceptable, and exposure of the narrow side of the blade is acceptable if
the exposed area is recessed for a distance not shorter than the length (measured along the blade) of the
exposed area.
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15.2 Grounding and polarization

15.21 A grounding outlet device shall be so constructed that the grounding member of the
corresponding attachment plug cannot be inserted by hand into any outlet slot to touch the live contact.

15.2.2 A device consisting of two or more pieces shall be such that polarization cannot be defeated by
improper assembly during installation.

15.2.3 A cord connector or current tap having a 1-15R nonpolarized configuration shall not
accommodate an attachment plug having polarized blades to the extent that the wider (polarized) blade
can make electrical contact with either outlet device contact. Compliance shall be determined by the test

described in Improper Insertion Test, Section 100.

15.2.4 A coid connector or current tap having a 1-15R polarized configuration shall netiac

attachment pl
(polarized) b
Compliance ¢

15.3 Mating

15.3.1 A ge
Specifications
Entertainmen
be constructs
established a

Exception No
Exception Ng
increase the

comply with th

15.3.2 Ano
intended for u

15.3.3 A ma3
device of an

Lig having polarized blades in other than the intended orientation to the lextent
ade can make electrical contact with the contact of the narrower (non-p
hall be determined by the test described in Improper Insertion TestxSection 10

and interchangeability

heral-use device, including any configuration illustrated in Wiring Devices
, ANSI/NEMA WD6, the Standard for Wiring_ Device Configurations, UL
Technology Dimensional Requirements for Stage Pin Connectors, ANSI/EST
bd so that electrical continuity between respective and similarly markec
Itomatically when the mating plug and outlet'device are connected together.

1: A 2-pole non-polarized device is.fiot required to comply with this requireme
. 2: A special-purpose device for use in equipment where intermixed conn
risk of fire, electric shock,_injury to persons, or damage to equipment, is n

is requirement.

Litlet device shall ngt accommodate an attachment plug other than one that
se with the outlet,

ommodate an
that the wider
olarized) slot.
D.

- Dimensional

1681, or the
A E1.24, shall
| terminals is

nt
ections do not

ot required to

is specifically

le or female-device that is capable of making a conductive connection with a female or male

established general-use design shall be constructed and rated for comple

interchangealbility with the established design. An established general-use design is consids

e and correct
pred to include

any of the foll

bWing:

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

WDG6;

b) Any of the configurations outlined in the Standard for Wiring Device Configurations, UL 1681;

c) Any of the configurations identified in Entertainment Technology Dimensional Requirements for

Stage

Pin Connectors, ANSI/ESTA E1.24;

d) Another configuration that is an American National Standard configuration; or

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

compli

es with the National Electrical Code, ANSI/NFPA 70.

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-
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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) Wiri

b) The

ng Devices — Dimensional Specifications, ANSI/NEMA WDG6;

Standard for Wiring Device Configurations, UL 1681;

c) Entertainment Technology Dimensional Requirements for Stage Pin Connectors, ANSI/ESTA

E1.24;

r

d) Oth

15.3.5 Attaclhment plugs, cord connectors, current taps, and receptacles that-have diffe

ratings shall n

Exception No.
single and ide

Exception No
configuration

installation in
be used on cin

Exception No.
with fuses, thd
from mating w

Exception No.
and 5T100) a
intended for u

15.3.6 An o
attachment plu

Exception: Th

br American National Standard.

bt be interchangeable with one another.

ptical voltage rating only.

2: A special-purpose configuration that will “aof mate with a standard
bhall be permitted to have multiple current and oltage ratings if the device i
acilities where it will be serviced only by qualified personnel, and where the co
Cuits with one of the device's rated currents,oltages and frequencies through

3: Plugs, cord connectors, and curfent taps for use on flexible cords, or tha
t have a lower current rating, as_described in Exception No. 1 to 192.1, are
th corresponding devices with the’standard current rating and the identical vol

4: Devices of the ANSIVESTA E1.24 Standard, Type 5 configurations (5T2(
‘e identified as dual-rated voltage devices ("125 — 250 V"). These configura
be on grounded-neuatral electrical circuits.

Litlet device thaving a nongrounding configuration shall not accept a g
g.

b Jockinig grounding device illustrated in Standard for Wiring Device Configurat]

Figure C1.1 a

rent electrical

1: A 20-A outlet device is not prohibited from accommodating a 15-A attachment plug for a

general-use
5 intended for
nfiguration will
but the facility.

are provided
not prohibited
age rating.

, 5T30, 5T60
tions are only

rounding-type

fons, UL 1681

d mdrked "Hospital Only" shall be permitted to be interchangeable with other

nongrounding

general-use deviceswhichare 1ot SO Tmarked:

15.4 Fuseholders

15.4.1
components.

An enclosure shall be provided for the fuse or fuses in a device intended to accommodate such

15.4.2 A fuse enclosure shall reduce the risk of persons unintentionally contacting uninsulated live parts
of the fuse and fuseholder.

15.4.3 A fuse enclosure shall confine the effects of a fuse rupture to the interior of the enclosure.

15.4.4 A device intended for use with a branch-circuit type fuse shall not be capable of accommodating a
fuse or fuses that have a rating lower than the maximum rating in volts for the device.
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15.4.5 In a fusible device, there shall be provision for a fuse in each ungrounded conductor, but there
shall be no provision for a fuse in any other conductor.

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 Wiring Devices —
Dimensional Specifications, ANSI/NEMA WD6, or in the Standard for Wiring Device Configurations, 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 193.1.

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.

15.5 Switches
I General-Use
ssembly as a
hces — Part 1:

1551 A sw
Snap Switch
component o
General ReqU

tch provided as a part of a wiring device shall comply with the\Standard fo
ps, UL 20. A switch provided as part of a device intended.for factory a
end-use equipment shall comply with the Standard for Switches for Applia
irements, UL 61058-1.

ATTACHMENT PLUGS AND INLETS

16 Insulating Materials

16.1  An insutilating plate employed for the backing ef an inlet shall not be less than 1/32]inch (0.8 mm)

thick and sha
material is ac
mm) thick, is
depended up
17 Enclosu
171

1711

17.1.2 A2
face of the plU

General

A general-use@ttachment plug shall not be provided with more than one cord-outlet

| be moisture-resistant in accordance“with 64.1 and 64.2. Phenolic compositi
ceptable for the insulating plate. Fiber may be employed if it is not less than
mpregnated to resist the absorption of moisture in accordance with 64.1 and 6
bn (by itself) to hold contactsor other live parts in place.

re

olesattachment plug shall have a 2-inch (51-mm) or shorter overall length mea

bn or a similar
1/16 inch (1.6
4.2, and is not

hole.

sured from the

gitto include any handle grip.

Exception: A 2-5/8 inch (66.7 mm) (maximum) overall length is acceptable for an attachment plug or
current tap if the device:

a) Weighs less than 6 oz (170 g),

b) Is torsionally balanced about an axis that is perpendicular to the pin face and that is centered
between the blades or pins, and

¢) Has a center of gravity located on this axis no further than 1 inch (25.4 mm) from the pin face.

17.1.3 A 50-A attachment plug with a molded phenolic shell enclosing the wiring terminals is not
acceptable in an application in which the attachment plug is likely to be subject to severe mechanical
abuse.
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17.1.4 The body of an inlet employing a combination wire binding/pressure wire-type
employ integrally formed channels/guides within the body to:

a) Properly position individual conductor; and

terminal shall

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.
Compliance shall be determined by the Terminal Strength Test, Section 123.
17.2 Grip

17.2.1  An atfachment piug

her (SV, SVO,

g g
SVOO, SVT, BVTO, SVTOO, SVE, SVEO, and SVEOO) type flexible cord shall have-g surface that

facilitates gripping between the thumb and forefinger or some equivalent fingen ‘gri
independent
Grip Tests, Seftion 74.

17.3 Face size

17.3.1 The

area equal to ¢r larger than that indicated in Figure 17.1.

Figure 17.1

Minimum attachment plug face dimensions

7
3§-R MAX.

V£
@

| NG J

pping means

the cord to provide for easy insertion and withdrawal from an outlet. Sée Attachment Plug

rimeter of the face of an attachment plug having a 1-15P configuration shall gncompass an

~—— 975 MIN, ——==

BLADES CENTERED
SA1945

inch 7/32 0.730 0.975
mm 5.6 18.5 24.8
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17.4 Configurable Plug

17.4.1 A configurable attachment plug may only be of the Standard for Wiring Devices — Dimensional

Specifications, ANSI/NEMA WD6 configurations as shown in Table 17.1.

Table 17.1
Configurable Attachment Plug Configurations

1742 A co:l\figurable attachment plug shall comply with all dimensions.identified in ANSI/N
the configuration(s) as specified by the manufacturer.

17.4.3 Blad¢s and associated terminals of a configurable attachment plug shall be uniqu
identified to pfevent interchangeability of blades into positions reserved exclusively for eithe
or grounding ferminal and blade/pin profile.

17.4.4 A configurable attachment plug shall have“live parts protected against expost
assembled uging all essential parts when fully inserted into a mating contact device for ¢
configuration.

17.4.5 If a |configurable attachment\pldg identified by the manufacturer includes b
configurationg (“L”-shaped and flat-shaped) blades and/or configurations for grounding, it s
necessary terminals and blade/pintconstruction for the identified configuration(s).

17.4.6 A configurable attachment plug shall be marked with the electrical rating and blade

ANSI/NEMA WD6 No. of Poles No. of Wires Ampere, A Voltage, V
Configuration
5-30P/5-50P 2 3 30/50 125
6-30P/6-50P 2 3 30750 250
10-30P/10-50P 3 3 30/50 125/250
14-30P/14-50P114-60P 3 4 30/50/60 125/250
15-30P/15-50P115-60P 3 4 30/50/60 450V, 3-ph
18-30P/18-50P118-60P 4 4 30/50/60 1204208 V, 3-ph Y
IEMA WD6 for

ely keyed and
" the grounded

re when fully
pach identified

oth grounded
hall include all

(ANSI/NEMA)
device with an

configuration,|for each identified configuration. It shall not be possible to misassemble the
incorrect rating for the.configured blades. In the case where a separable face disk is used,
face disk sha|l be marked with the electrical rating, configuration identifier (i.e. ANSI/NEM
be individually cenfigured to the specific blade profile for each configuration. Each fac
provided with|aumechanical means (i.e. screw) for securement to the plug face enclosure.

ach individual
14-50P), and
disk shall be
dhesives are

not permitted.

17.4.7 The enclosure (housing) of a configurable attachment plug that is secured to the terminal housing

by a threading action shall not be relied upon to hold the blade/pin terminals in position.

18 Current-Carrying Parts

18.1 The folded-over blades of 15- or 20-A attachment plugs shall be formed from stock that is 0.028 —

0.032 inches (0.71 — 0.81 mm) thick.

Exception: Folded-over blades may be formed from stock less than 0.028 inches (0.71 mm)

thick provided

the stock is not less than 0.020 inch (0.561 mm) thick and both ends of the blade are securely retained

within the body of the device, such that the overall thickness is maintained.
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18.2 The profiles of the blades employed in an attachment plug having a 1-15P, 2-15P, 2-20P, 5-15P, 5-
20P, 6-15P, or 6-20P configuration shall comply with the dimensional requirements of the Standard for

Attachment Plug Blades for Use in Cord Sets and Power-Supply Cords, UL 1659.

19 Grounding and Dead Metal Parts

19.1

The grounding terminal mentioned in 11.6 and its corresponding contact shall be conductively

connected to the mounting means (yoke or strap) of a flanged inlet and to the armor of an armored

attachment plu

g.

Exception: The conductive connection is not required to be provided in a flanged inlet provided all of the
following conditions are met:

a) The
b) The

c) The

19.2 Forag
respective figl
construction g
contact betwe
between the o

19.3 A groun
discontinuities|
outlet device.
specifically prd

a) The

b) Th
contac

mounting bracket, yoke, strap, or flange is constructed of an insulating materia
lack of grounding continuity to the mounting means is obvious to the-installer.

device is plainly marked in accordance with Reference No. 3 of Table 193.2.

rounding device, the blade to be used for grounding (G inithe figures) shall G
res) than the other blades. For an attachment plug with"a nonstandard con
f the plug shall be such that, when the plug is insérted into its correspondir
en the grounding blade and the corresponding outlet contact will be made |
her blades and their corresponding contacts.

ding blade or pin of a 15- or 20-A nonlocking type attachment plug shall not ¢
that would tend to interfere with insertion or withdrawal from a grounding
Abrupt surface transitions such as gaps, steps, offsets, detents, holes or sharp
hibited in the following areas shown'in Figure 19.1:

shaft, and

b transition zone between the tip and the shaft which is likely to engage f
during insertion orwithdrawal.

~

e longer (see

figuration, the

g receptacle,
efore contact

bntain surface

contact of an
chamfers are

he grounding
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Figure 19.1

Grounding pin profiles

TIP T T
ST 7ONE TRANSITION ZONE P

194 Forat
wiring terming
cord.

Exception: If
conductively

attachment p
is provided), {
dead metal of

SHAFT SHAFT

S4166

hree- or four-pole attachmentpltig that requires the connection of a groundin
| for the grounding blade arcontact is necessary if the device is intended for u

the device is intended for use with armored cable, and if the grounding [
tonnected to the armor, no wiring terminal is necessary. If on such a device th
Lig is conductively connected to the grounding pin or blade (whether or not a

he electrical-connection between the armor and the pin or blade is to be readily
the device is to be marked in accordance with Reference No. 3 of Table 193.2

19.5 Thegr

g conductor, a
e with flexible

in or blade is
e armor of the
wiring terminal

visible, or the

buinding 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.

20 Terminals and Leads

20.1

20.1.1

Terminals

A pin-type terminal of an attachment plug intended for field assembly on a flexible cord may be

accepted for a current-carrying connection only if it complies with the requirements in Sections 80 — 84. An
attachment plug with pin-type terminals shall have a 1-15P configuration. See Reference No. 5 to Table

193.1.
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20.1.2 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.

Exception: If tinsel cord is employed, the conductors may be secured to the blades under the heads of
rivets or by an equivalent means.

20.2 Leads

20.2.1 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 a general-use
device|and Type SF, SFF, or an equivalent type of wire for a device intended for-uge in a fixture,
and

b) Not|smaller in size than indicated in Table 20.1.

Table 20.1
Smallest acceptable sizes of inlet leads
Copper circuit leads - Copper grounding lejads —
Curfent rating of inlet AWG (mm?) AWG (mm?)
15A 16% or 14 (1.3% or 2.) 16% or 14 (1.3% or 2{1)
20 12 (3.3) 12(3.3)
30 10 (5:3) 10(5.3)
50 6(13.3) 10(5.3)
60 4(21.1) 10(5.3)
@16 AWG dircuit and grounding leads are acceptabl€ only if the inlet is intended for mounting in an appliance.

20.2.2 For an inlet:
a) An integral grounding pigtail lead shall not be shorter than 6 inches (152 mm), and

b) Intepral circuit leads shall not be shorter than 4 inches (102 mm).

Exception: Foy an inlet intended for mounting in an electric lighting fixture or appliance, |the length of
integral leads |s not Specified.

20.3 Attachment plug and inlet with spring action clamp terminal

20.3.1 Aninlet 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 91A.

20.3.2 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 77A.

21 Assembly

21.1 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:


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

MAY 31, 2023

UL 498

43

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

b) Not less than 1/16 inch (1.6 mm) thick, and

c) Acceptably secured in the plug.

21.2 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.

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

214 Lives
1/2 inch (

ew heads or nuts on the underside of a base ntended for suriace mounting. s
12.f mm) or more through air from the mounting surface and staked, upset
restricted from loosening.

Exception No|
sealing comp

Exception No
minimum of 1

contact the
requirement.

21.5 An atts
the blades c4
use with such

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

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

Surface upon which the receptacle is mounted,™are not required to cof

chment plug intended for connections to‘radio-antenna, ground, or both sha
nnot be inserted to touch the live contacts of a conventional outlet device n
a plug. See Figure 21.1 for an example of a radio-antenna plug configuration.

hall be spaced
or otherwise

covered with a
uirement.

covered with a

16 inch (1.6 mm) thick sealing compound, where the.Séaling compound complies with 8.6.1
and 8.6.2 an{l the underside of the supporting base is recessed\so that the sealing com|

ound will not
nply with this

| be such that
bt intended for
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Figure 21.1

Example of a radio-antenna plug configuration

G - GROUND
A - AERIAL/ANTENNA

sSMeSe

inch 0.055 0.065 0.240 0.260 0.365 0.472

mm 1.4 1.7 6.1 6.6 9.3 12.0
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22 Weatherproof Type
221 Fiber and similar absorptive materials shall not be used in a weatherproof attachment plug.

22.2 A lead wire provided as part of a weatherproof attachment plug, and intended to be exposed after
installation, shall be:

a) A stranded RH, RHW, TW, or an equivalent type of wire,
b) Not smaller than 14 AWG (2.1 mm?), and

c) Not less than 4-1/2 inches (114 mm) long.

CORD CONIJECTORS
23 Enclosufe
23.1 General

23.1.1 A cord connector having a 1-15R configuration intended for*use on general-lse cord sets
employing parallel or vacuum cleaner (SV, SVT, SVO, SVE, SVEQ,8VEOO, SVOO, SVTQ| and SVTOO)
type flexible gord shall have their contacts and other live parts spaced not less than 1/4 ipch (6.35 mm)
behind the fgce when measured from the plane of each slot opening through air and ¢ver insulating
surfaces. The|plane of the slot opening is defined as follows:

a) Fof slot openings that are bevelled to facilitate.the entrance of a plug blade, the plane of the slot
openir|g is that plane nearest the face of the device in which the minor dimensions ¢f the slots are
no mofe than twice the value specified for the’' 1-15R slot configuration, as shown in Higure 23.1.

b) For slot openings without bevels, the-plane of the slot opening is the plane of the ¢ord connector
face.
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23.2 Face size

23.2.1 The d
insertion of an
indicated devi

utlet face of a cord copnéctor having a 5-20R or 6-20R configuration sha

attachment plug having a’'6-20P or 5-20P configuration, respectively, to the ¢

pin to the outs

a) Haye the minimum size and shape indicated as the shaded portions of Figure
dimengion shall be-at least 0.531 inch (13.5 mm) for a cord connector molded of a m

a hard
materid
scale o

de of the face whén attempting to insert the line blades. The obstruction shall:

ness of\9Q0 or greater, and at least 0.625 inch (15.9 mm) for a cord connecto
| having a hardness of less than 90, where the material hardness is measured
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Figure 23.1
Typical slot cross section (with bevel)
DEVICE FACE
< N
— N\ 5
VAl
\\ A+B= 1/4 INCH [MINIMUM
(6-35mm)
TYPICAL CONTACT
SA1815

| obstruct the
extent that the

Les cannot be mated'by deliberate manual force including manipulation to deflg¢ct the ground

23.2. The "A"
aterial having
r molded of a

using the "A"

n.a‘Shore Durometer; and

b) Be coplanar with the face or recessed by not more than 3/32 inch (2.4 mm).
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Figure 23.2

Faces of outlet devices showing locations and minimum dimensions of obstructions

8 |< 3
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"

OBSTRUCTION
SB1947
inch 3/32 3/16 3/8
mm 2.4 4.8 9.5
Dimension A Shore durometer hardness
inch (mm) (scale A)
0.625 (15.9) less than 90

0.531 (13.5) 90 or more
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23.2.2 The outlet face of a cord connector having a 1-15R configuration shall have a perimeter that
encompasses an area equal to or larger than that indicated in Figure 23.3, and shall obstruct the insertion
of an attachment plug having a 5-15P configuration to the extent that the grounding attachment plug
cannot be mated by deliberate manual force including manipulation to deflect the ground pin to the outside
of the face when attempting to insert the line blades. The obstruction shall:

a) Have the minimum size and shape indicated as the shaded portions of Figure 23.2. The "A"
dimension shall be at least 0.531 inch (13.5 mm) for a cord connector molded of a material having
a hardness of 90 or greater, and at least 0.625 inch (15.9 mm) for a cord connector molded of a
material having a hardness of less than 90, where the material hardness is measured using the "A"
scale on a Shore Durometer; and

b) Be caplanar with the face or recessed by not more than 3/32 inch (24 mm)
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Figure 23.3

Minimum outlet face dimensions

L

R MAX.

16|:\>7 37 —= |=—35 MAX.
|
o2
A 4 7|?< T
' i 0.730
| MIN. S
A \_ J l
1 ‘@ o
0.975
MIN.
CONTACTF
SA1946 SLOTS CENTERED

Dimension A

Shore durometer hardness

inch (mm) (scale A)
0.625 (15.9) less than 90
0.531 (13.5) 90 or more
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24 Grounding and Dead Metal Parts

241 The grounding terminal mentioned in 11.6 and 24.2 and its corresponding contact shall be
conductively connected to the armor of an armored cord connector.

24.2 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.

Exception: If the device is intended for use with armored cable, and if the grounding contact is
conductively connected to the armor, a wiring terminal is not required. If on such a device the armor of the
cord connector is_conductively connected to the grounding contact (whether or not a wiring terminal is

provided), the
metal of the de

24.3 The grag
path of electri
continuity is e
This groundin
connector.

25 Terminalg

25.1 A pin-ty
accepted for g
A cord conneg

25A Cord Copnnector with Spring Action Clamp Terminal

25A.1 A cordl connector that is provided,with spring action clamp terminal shall be pr
positive meang to prevent unintentional ;separation of the conductor from the terminal and
with the Spring Action Clamp Terminal Pull Test described in Section 99A.

26 Assembly

26.1 General

26.1.1 In a pord connector, an assembly screw, rivet, or the like that is visible and

electrical connection between the armor and the contact is to be readily visibl
vice is to be marked in accordance with Reference No. 11 of Table 193.3.

unding contact in a grounding-type cord connector shall be located.and form
al continuity to the grounding pin or blade of a mating attachment«plug is con
tablished between any other contact and its respective pin orblade on the att
g path shall be substantial when the attachment plugcis—properly seatec

pe terminal of a cord connector intended for field assembly on a flexible
current-carrying connection only if it complies with the requirements in Sectio
tor with pin-type terminals shall have a 1-15R configuration.

connected to

e, or the dead

ed so that the
pleted before
hchment plug.
| in the cord

cord may be
ns 105 — 109.

bvided with a
shall comply

is electrically

bny live part shall be located in a hole not larger than 9/32 inch (7.1 mm) in

diameter and

recessed not less than 3/76 inch (4.8 mm).

26.1.2 When internal connections exist in a multiple-outlet cord connector, similar and corresponding
contacts of individual outlets shall be connected together.

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

26.1.4 The construction of a cord connector intended for use on a household appliance shall be such
that the set of pins described in 55.1 and Table 55.1 cannot, without distortion or forcing, be made to seat
properly in the female contacts.

Exception: A conventional flatiron or appliance plug for use on a household heating appliance is not
precluded by this requirement.


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

MAY 31, 2023 UL 498 51

26.1.5 A general-use cord connector including a table tap, shall be constructed with only one hole or
breakout for the cord (not for through-cord wiring).

26.1.6 A cord connector shall not be provided with more than three outlets and shall not employ any
screw shell outlets.

26.1.7 A table tap shall not be provided with an assembly-screw hole extending through the device from
front to back, a mounting-screw hole, or other means by which it can be mounted permanently. If binding-
screw terminals are employed, only one set shall be provided, and there shall be means provided for
gaining access to them.

26.1.8 A cord connector shall comply with the requirements in 13.1 — 13.5 for strain relief, bushings, and
cord grips.

26.2 Outleti|separation

26.2.1 Cord
insertion of a

Figure 17.1.

ide for the full
re indicated in

connectors having two or more outlets of the 1-15R configuration shall proy
tachment plugs in all outlets simultaneously using plugs having the face siz

RECEPTACLES
26A Generjl

26A1
50°C.

15 arld 20 amp straight blade receptacles are suitable for use in an ambient temperature up to

27 Insulating Materials
27.1 A surfg

an application

ce-type 50-A receptacle with’an enclosure of insulating material is not acceptable for use in
in which the receptacle ‘islikely to be subject to severe mechanical abuse.

27.2 An ins
enclosure sh{
than 1/32 inch
be employed
absorption of
contacts or of|

Llating plate employed for the backing of a receptacle used to form all or
Il employ insulating materials that comply with 8.2.1 — 8.4.1. The material sh
(0.8 mm) thick and shall be moisture-resistant in accordance with 64.1 and 6
n an insulating plate if it is not less than 1/16 inch (1.6 mm) thick, is impregnat
moisture/in accordance with 64.1 and 64.2 and is not depended upon (byj|
her.live parts in place.

a part of the
all not be less
4.2. Fiber may
bd to resist the
itself) to hold

28 Enclosu

28.1

re

If the dimensions of a 1-15R, 2-15R, or 2-20R receptacle face are smaller than shown in Figure

28.1 for the particular configuration used, the receptacle face shall not project more than 3/16 inch (4.8
mm) beyond the flush mounting surface for which it is intended, or less than 3/32 inch (2.4 mm) when the
mounting surface is of metal.

28.2 The body of a receptacle employing a combination wire binding/pressure wire-type terminal shall
employ integrally formed channels/guides within the body to:

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.
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Compliance shall be determined by the Terminal Strength Test, Section 123.

Figure 28.1

Dimensional limits for the face of a receptacle
16 ‘ 16 ' 16 1 * 1 1 *
2 N .
_ 9 | s
I
| a1
It

R
- |_I: !

5”
32

"

i oF
B Zu " 4
8 - 7 -
S0892
inch 5/32 1/4 5/16 9/16 5/8 3/4 7/8 1 1-1/4 1-5/16
mm 4.0 6.4 79 14.3 15.9 19.1 22.2 254 31.8 33.3

29 Grounding and Dead Metal Parts

29.1 Generdl

29.1.1 The rpquirement_ifk11.6 does not preclude the acceptance of a flush receptacle fthat does not
include a groupding terminal provided:

a) Thq receptacle can be used only in a metallic wiring system (such as with rigid metal conduit,
electrigal metallic tubing, surface metal raceway, or the like); and

b) The connection between the grounding contact and the metal raceway is automatically
completed as the receptacle is installed.

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

Exception No. 1: The conductive connection is not required to be provided in an appliance or fixture outlet
or a flush receptacle if all the following conditions are met:

a) The mounting means is formed of an insulating material;
b) The lack of grounding continuity to the mounting means is obvious to the installer; and

c) The device is marked in accordance with Reference No. 8 of Table 193.4.
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Exception No. 2: The conductive connection is not required to be provided in an isolated ground
receptacle if it is marked in accordance with Reference No. 9 of Table 193.4.

Exception No. 3: The conductive connection is not required to be provided in surface-mount receptacles,
self-contained receptacles, or any other receptacles for use only with a nonmetallic wiring system (not
adaptable to a metallic wiring system).

29.1.3 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.

29.1.4 Onlyjone grounding terminal shall be provided on a grounding-type receptacle.

ation may be
g conductor if

1. A surface-mount or self-contained receptacle of the 5-15R ‘configu
two grounding terminals to permit through-wiring of the equipment groundir
f the device also disconnects the power to the downstream circuits;

Exception Naq.
provided with
the removal o
Exception No| provided with
its own groun

2: Each outlet module of an interchangeable or modulaf:.receptacle may beg
Hing terminal.

29.1.5 "Push-In" grounding terminations shall not be used.
29.2 Flush receptacles
29.2.1 All d¢ad-metal parts of a flush receptacle, including the grounding terminal, shall ot have sharp

edges or poinfs that may be forced against the witing during installation in an outlet box.

29.2.2 Aflu
outlet box or {

Exception: A

5h receptacle shall be constructed so that a metal flush plate will be bonde
he receptacle grounding terminal when the receptacle is installed as intended.

receptacle with an integral nonmetallic flush plate that cannot be replaced wit

d to the metal

h a metal flush

plate is not required to comply with'this requirement.

30 Termina|s and Leads

30.1 General

30.1.1 The ljne-wiring terminals of a receptacle intended for mounting in an outlet box shall be located or
protected so that, upon installation, they will not be forced against the wiring in the box. See also 29.2.1.

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

30.1.2 A receptacle 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.

30.2 Push-in terminals

30.2.1 A push-in terminal may be accepted for a current-carrying connection in a 5-15R or 6-15R
receptacle only if it meets the tests described in Pullout Test, Section 132, and Temperature Test, Section
133, for factory-wired devices and Sections 134 — 137 for field-wired devices.
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30.2.2 A flush receptacle having a 5-15R or 6-15R configuration employing "Push-In" line terminations
intended for field wiring shall accept a 14 AWG (2.1 mm?) solid conductor and shall reject a 12 AWG (3.3
mm?) solid conductor. The opening provided for the conductor shall reject a No. 48 drill rod, 0.076 +0.0003
inch (1.981 £0.0076 mm) in diameter. The rod is to be applied with 5 Ibf (22 N). The receptacle shall be
marked in accordance with Reference No. 23 of Table 193.4.

30.2.3 A "Push-In" terminal shall not be used with stranded wire.

30.2.4 A flush receptacle having a 5-15R or 6-15R configuration employing "Push-In" terminations for
field wiring and provided with a means to release the conductors shall not permit entry of a 14 AWG (2.1
mm?) or larger solid conductor into any opening in the insulating body provided to engage the release
mechanism behind the plane of the mounting means. The wire release means, if provided, shall be
subjected to thHe tests in Temperature Test, Push-In Terminals, Section 137.

30.2.5 A relgase mechanism shall be located or guarded so that it cannot be unintentionally actuated
during installation. The release mechanism may be guarded by recessing, ribs, barriers, or the like.

30.3 Pin-type or insulation-displacement terminals

30.3.1 A pin{type or insulation-displacement terminal of a fixture, equipment, or appliance dutlet intended
for factory asgembly on copper conductors may be accepted forza\current-carrying connegtion only if it
complies with the requirements described in the Heat Cycling and Vibration Tests, Section 151.

—_

30.4 Open wiring on insulators

30.4.1 Circuit wires entering a receptacle intended for open wiring on insulators:

a) Shdll not be closer than 1/2 inch (12.7-mm) to the surface wired over if the device |s rated 250 V
less, and

b) Shall not be closer than 1 inchi(25.4 mm) to the surface wired over if the devicel|is rated more
than 250 V.

30.5 Leads

30.5.1 Integnal grounding=‘and supply-conductor leads of a receptacle shall be of copper ar{d shall be:

a) Type RH orFW wire or an equivalent rubber- or thermoplastic-insulated wire for g general-use
receptacle.and Type SF, SFF, or an equivalent type of wire for a fixture type of receptdcle, and

b) Not smaller in size than indicated in Table 30.T 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.

Table 30.1
Smallest acceptable sizes of receptacle leads
Copper supply leads — Copper grounding leads —
Current rating of receptacle AWG (mm?) AWG (mm?)
15A 16% or 14 (1.3% or 2.1) 16% or 14 (1.3% or 2.1)
20 12 (3.3) 12(3.3)

Table 30.1 Continued on Next Page
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Table 30.1 Continued

Copper supply leads — Copper grounding leads —
Current rating of receptacle AWG (mm?) AWG (mm?)
30 10(5.3) 10(5.3)
50 6 (13.3) 10(5.3)
60 4(21.1) 10(5.3)

@16 AWG supply and grounding leads are acceptable only if the receptacle is intended for mounting in an appliance.

30.5.2 Fora

general-use receptacle:

a) An

b) Intg

Exception: Fo

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

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

r an appliance or fixture receptacle outlet, the length of integral leads'is not spe

30.6 Separgble terminal assembly

30.6.1 Ase

barable terminal assembly shall consist of permanently attached pins or tabs

body of the feceptacle and shall be capable of receiving a special purpose connector

connection to

the branch circuit.

30.6.2 Ase

a) Be

arable terminal assembly shall:

rovided with a mechanical means stich as a lock, latch or similar means,

uninteptional separation when in the smated condition, and shall comply with
Mechgnism Test described in Section\159,

b) Be freliably keyed by a physical-or mechanical means to maintain correct polari
consistent with the intended use! The terminals shall be marked identifying the tern
and identifying the unidentified (hot), grounded (neutral) and grounding terminal. Q
integral wire leads is anacceptable means of terminal identification,

c) Be 1eliably keyedito limit interconnection to only like voltage, and

d) The grounding-conductor terminals shall connect before mating supply condd

beified.

ocated on the
with leads for

vhich prohibits
the Latching

ly and voltage
ninal positions
olor-coding of

ctor terminals

conneft whentwo or more connectors are mated as intended. During disconneg
conneftors,” the supply-conductor terminals shall disconnect before the groun

tion of mating

terminkldisconnects.

Ting-conductor

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

30.7 Receptacle with spring action clamp terminal

30.7.1

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 128A.
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31 Assembly
311 General
31.1.1 When internal connections exist in a multiple-outlet receptacle, similar and corresponding

contacts of individual outlets shall be connected together.

31.1.2 For a duplex receptacle that includes a break-off jumper between the two halves of a set of
unidentified terminals, to provide for a separation that would enable the connection of each outlet to one of
the respective ungrounded conductors, and to the grounded conductor of a 3-wire branch circuit, a
minimum spacing, based on the maximum potential of the branch circuit (for example, 250 V for 125 V
receptacle), is to exist between parts of opposite polarity that are present when the jumper is removed for

such use. Seeg|

31.1.3 Arec
that is in accq
shown in the 1
WD6.

31.1.4 Arec
the contacts o

for an example of a radio-antenna plug configuration.

31.2 Flush rpceptacles

31.21 Theg
mm) from any
contactby ag
box are consi
illustrated in §
conductive su
They shall be
conductor as i
to receive a gr

14.1.

pptacle having a 1-15R configuration that is intended for fixed installationin a
rdance with the National Electrical Code, ANSI/NFPA 70, shall be)of the
-15R configuration illustrated in Wiring Devices — Dimensional Specifications

bptacle shall be such that the blades of a radio-attachmentplug cannot be ins
f a receptacle other than one specifically intended foruse with such a plug. Se

rounding terminal of a grounding-type flush receptacle shall be spaced at leas

ungrounded live part (associated ‘with other than a white grounded terming
founding conductor in the outlet box: Live parts accessible from within the cav
lered exposed to contact by a*grounding conductor if they can be contacted
Figure 31.1. The spacings shall be measured through air and over both i
faces with the receptacle wired as intended with the maximum anticipated c
measured from any pointon the grounding terminal that may contact the clamy
n the case of a wiresbinding screw terminal, or from any point on the perimeter
bunding conductar in the case of an enclosed terminal.

wiring system
olarized type
ANSI/NEMA

erted to touch
e Figure 21.1

t 1/4 inch (6.4
[) exposed to
ty of an outlet
by the probe
nsulating and
bnductor size.
ed grounding
of an opening
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Figure 31.1
Flat probe
0.045 INCH
(1.14mm) —
3/16 INCH 3/32 INCH
(4.8mm) (2.4mm)7
_ N |
) |
—~—— ANY
CONVENIENT
LENGTH
PA215A
inch 0.045 3/32 3/16
mm 1.14 24 438
31.2.2 A flugh receptacle shall be provided with means for mounting in a standard flush-dgvice box or on

a standard ou

31.23 Ayo
thick.

Exception No
may be broke

Exception No

tlet box cover.

of 0.040 inch

hick (1.02 mm) steel.

e, strap, or mounting ears shall be formed of steel that is a minimum 0.040 i

1: The minimum thickness at scores or perforations provided so that extensi
n off when ot needed is not required to comply with this requirement.

2:~If nonferrous metal is used, it shall provide mechanical strength and rigidi

nch (1.02 mm)

bn plaster ears

y equal to that

31.2.4 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 the Standard for Metallic Outlet Boxes, UL 514A, or other coatings
determined to possess equivalent corrosion protection properties are not required to comply with this

requirement.

31.2.5 A screw provided with a receptacle for use in mounting the device to an outlet box or other
enclosure shall not project more than 7/8 inch (22.2 mm) beyond the strap or cover and shall have a flat or
blunt end. The end of the screw may have thread-cleaning slots or grooves but shall not have any burrs,
fins, or other sharp edges that could damage wiring.
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31.2.6 A receptacle that is provided with an adjustable screw, or screws if more than one is provided, or
any other adjustment hardware shall not project more than 7/8 inch (22.2 mm) beyond the plane of the
mounting yoke where secured to the outlet box. The end of the adjustable hardware shall have a flat or
blunt end. If an adjustment screw is provided, it may have thread-cleaning slots or grooves but shall not
have any burrs, fins, or other sharp edges that could damage wiring.

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

31.3 Surface-mount receptacles

31.3.1
connected to
recessed not |

31.3.2 Mean
supporting bas

31.3.3 Asup
for mounting s

31.3.4 Live 3
spaced 1/2 ing
restricted from

Exception No.
minimum of 1
to comply withj

Exception No.
minimum of 1
and 8.6.2 and
contact the 9
requirement.

32 Flush Plates

In a 9

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

5 shall be provided for securely attaching the body of a sutface-mount rec
e. When assembled, the body shall be restricted from turning-with respect to t

porting base intended for surface mounting shall be-previded with no fewer t
crews.

crew heads or nuts on the underside of a_base intended for surface mou
h (12.7 mm) or more through air from thexmounting surface and staked, upset
loosening.

1: Live parts that are countersunk-not less than 1/8 inch (3.2 mm) and then ¢
8 inch (3.2 mm) thick sealing compound that complies with 8.6.1 and 8.6.2 arj

this requirement.

2: Live parts that are countersunk not less than 1/8 inch (3.2 mm) and then d
16 inch (1.6 mm) thiek sealing compound, where the sealing compound comp

urface upony which the receptacle is mounted, are not required to con

is electrically
diameter and

pptacle to the
e base.

han two holes

nting shall be
, or otherwise

overed with a
e not required

overed with a
ies with 8.6.1

the underside of_the supporting base is recessed so that the sealing compound will not

ply with this

32.1  Aflush

1ents for flush

plates in the Standard for Metallic Outlet Boxes, UL 514A, or the Standard for Nonmetallic Outlet Boxes,
Flush-Device Boxes, and Covers, UL 514C.

33 Self-Grounding Receptacles

33.1
comply with th

34

341

e Fault Current Test, Section 130.

Isolated-Ground Receptacles

requirements for isolated-ground receptacles specified in Reference No. 9 of Table 193.4.

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

An isolated-ground receptacle shall be identified in accordance with the marking and instruction
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35 CO/ALR

35.1

Type

conductors shall:

a) Have only wire-binding screw terminals,

b) Be
c) Be

d)

intended for mounting in an outlet box,

marked in accordance with Reference No. 12 of Table 193.4, and

A receptacle rated 15 or 20 A and which is intended for use with both copper and aluminum

Meet the performance requirements for receptacles and switches in the Standard for

Receptacles and Switches Intended for Use with Aluminum Wire, UL 1567, in addition to the

applic:lzble requirements in this Standard.

36 AL-CU Type

36.1 A rece

btacle rated 30 A or greater and which is intended for use with beth copper

conductors shall comply with the Temperature Test, Section 118, the general performancq

for receptacls
marking requi

s employing pressure-wire terminals contained in Section_126, and either o
rements as applicable:

a) Reference No. 13 of Table 193.4 for conductors rated 60%C (140°F), or

b) Reference No. 14 of Table 193.4 for conductors rated 75°C (167°F).

37 Tamper-

371 Atamp
and comply w
Standard.

38 Weather

38.1
other applical

39 Pendant

39.1 The en

Resistant Receptacles

er-resistant receptacle shall be marked in accordance with Reference No. 16
ith the requirements in Sections @89 — 142, and with all other applicable requi

-Resistant Receptacles

A weather-resistant receptacle shall comply with the requirements in Supplement §

le requirements.in this Standard.

and aluminum
requirements
f the following

of Table 193.4
ements in this

D and with all

d comply with

the requirem

Receptacles

closure and cover plate of a pendent receptacle shall be non-metallic only ar
ntas f th Qi Aoy for Nl atallis AVt DAV Dol Navins DAavacs o
Mo Ul uie vwarniuaryu 7ot TNUTITTIow|dainv  Uulivl DJUAUCTY, T TUOITTUJUVIVLL DUACU O, Al

514C, in addition to the applicable requirements in this Standard.

d Covers, UL

39.2 The strain relief means of a pendant receptacle shall be non-metallic only and comply with the
requirements for the Standard for Conduit, Tubing, and Cable Fittings, UL 514B, in addition to the
applicable requirements in this Standard.

39.3 A pendant receptacle shall have no more than four outlets (2-duplex receptacles) per each
enclosure.

39.4 A pendant receptacle shall be capable of assembly to the flexible cords with which it is intended to
be used without damage to the housing, terminals, or any other damage that may increase the risk of fire
or electric shock.
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40 Pop-Out

40.1

Receptacle

A pop-out receptacle shall be marked in accordance with Reference No. 34 of Table 193.4 and

comply with the Mechanical Endurance and Mechanical Loading Tests in Sections 147 and 148, and with
all other applicable requirements in this Standard.

41

411

Pop-Up Receptacle Assembly

Sections 147 and 149, and with all other applicable requirements in this Standard.

42 Rotatable

421 A receq
cover plate or
Standard for N

Exception: A fi
when a suita
193.1.10.

42A Lighted
42A.1

42A.2 The lg
Use in Electri

followed by th¢ Dielectric Voltage Withstand test,

Exception No
described in Tj

Exception No.
required to co

A lighted receptacle shall additionally comply with 42A.2 through 42A.4.

2 Qutlets

A pop-up receptacle assembly shall comply with the Mechanical Endurance and Spill Tests in

tacle that is provided with a rotatable outlet or outlets shall be provided with
outlet box cover that complies with the Standard for Metallic Outlet Boxes, Ul
onmetallic Outlet Boxes, Flush-Device Boxes, and Covers, UL 514G

ush device cover plate or outlet box cover is not required to.be'provided with
ble coverplate is commercially available and the receptacle is marked as

Receptacle

al Equipment Evaluations, UL 746C;“Resistance to Impact testing, conditiorn

hble 193.4 Reference No. 39 (“Indoor Use Only’).

2: A lighted receptacle where removal of all lens (jewel) material complies w.
mply with this réequirement.

A flush device
L 514A, or the

he receptacle
identified in

ns (jewel) of a lighted receptacle shallicomply with the Standard for Polymefic Materials —

ed to -35 °C,

1: A lighted receptacle-when conditioned to a temperature of 0°C shall be marked as

th 9.1.4 is not

42A.3 Conduyctor leads{of a lamp, resistor/lamp combination, or leads from a printed circuit board shall

be mechanica
spacings desd

ly secured. The conductor leads shall be positioned within the receptacle eng
ribed in Section 14 (Spacings) are not reduced.

losure so that

42A.4 Conductor leads shall not be connected to any dead metal or any part of the grounding terminal or
contact.

42A.5 When a printed wiring board is used, shall comply with the Standard for Printed-Wiring Boards, UL
796, having a maximum operating temperature of at least 105°C and a minimum flammability rating of HB
as determined by the applicable tests in the Standard for Tests for Flammability of Plastic Materials for
Parts in Devices and Appliances, UL 94.

42B Luminaire or Fan Support Receptacle

42B.1 A luminaire or ceiling-suspended fan support receptacle shall comply with the applicable
receptacle requirements contained in this standard.
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42B.2 Additionally, a luminaire or ceiling-suspended fan support receptacle shall also comply with
applicable requirements contained in the UL 514A Standard for Metallic Outlet Boxes.

42B.3 An attachment fitting and luminaire or ceiling-suspended fan support receptacle shall be subjected
to the loading test as described in the UL 514A Standard for Metallic Outlet Boxes, except as modified
below.

Table 42B.1
Luminaire or ceiling-suspended fan loading test
Type of load (luminaire or ceiling- . Applied load
su led fan)? UL 514A, Sections Ihf (N)
Luminaire or Celiling-suspended fan 12.17,12.5 See UL 514A, Paragraphs 12.14.1.1
support Table 10 and 12.54 fot gpplied loads

@ See Table 193.1 and Table 193.4 for marking details.

42B.4 At thg conclusion of the load test identified in Table 42B.1, there shall be no cracking, breaking, or
any visible damage to either the attachment fitting or luminaire and/or.ceiling-suspendgd fan support
receptacle.

42B.5 Testing shall be performed on three complete assemblies)of'an attachment fitting amd/or luminaire
or ceiling-suspended fan support receptacle.

42B.6 The lminaire and/or a ceiling-suspended fan support receptacle shall be installed using a suitable
outlet box attgched to an appropriate bar hanger having-a suitable applied load rating.

42C Ceiling-Suspended Fan Test

42C.1 An attachment fitting and ceiling-suspended fan support receptacle shall also comply with the UL
514A, Standard for Metallic Outlet Boxes, Ceiling-suspended fan support test.

42C.2 The attachment fitting and, ceiling-suspended fan support receptacle shall be investigated with a
fan weighing gither 35 Ib. (15,9.kg), or 50 Ib. (23 kg), or 70 Ib. (32 kg) as specified by the mapufacturer and
so marked.

42C.3 The feiling-suspended fan support test shall be performed on three complete assemblies
consisting of @an attachment fitting and ceiling-suspended fan support receptacle.

42C.4 The ceitit 1g=StsSpet rcted-fan ouppui‘t lcucptaulc shattbe-instattedn-a-stitable-outtetHox attached to

an appropriate bar hanger having a suitable applied load rating.

42C.5 Atthe conclusion of the ceiling-suspended fan support test there shall be no cracking, breaking, or
any visible damage to either the attachment fitting or luminaire or a ceiling-suspended fan support
receptacle.

42D Receptacle Installation Instructions

42D.1 Installation Instructions shall be provided and include procedure for proper installation and use
including a list of compatible mating attachment fittings(plugs) if not supplied with the receptacle. Required
outlet box rating shall be specified based on receptacle rating, identified in Table 42D.1.
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Table 42D.1
Receptacle and outlet box rating

Receptacle rating Outlet box rating

Luminaire suppo

Fan Support — 35 Ib.
Fan Support — 50 Ib.
Fan Support —70 Ib.

rt— 50 Ib. Luminaire support 50 Ib. Minimum
Fan Support — 35 Ib. Minimum

Fan Support — 50 Ib. Minimum

Fan Support — 70 Ib. Minimum

SELF-CONTAINED RECEPTACLES FOR USE WITHOUT A SEPARATE OUTLET BOX

43 General

43.1
receptacles ra

The reg

43.2 Self-contained receptacles shall comply with the applicable consttuCtion require

Standard as nj
44 Spacings

441 The sp

grounded mefal parts shall be at least 1/16 inch (1.59 mm) through air and 1/8 inch (3

surfaces.

45 Insulatin

45.1 The mg
which any part

a) Molged phenolic or ureaformaldehyde that complies with 8.2.1, 8.3.1 and 8.3.2, o
b) Another insulating\.material determined to be acceptable by means of a
investixation which shaltinclude all of the following requirements:

fed 15 and 20 A, 125 and 250 V.

p Materials

uirements in Sections 43 — 49 and 168 — 180 are applicable to self-containe

odified by the requirements in Sections 44 — 49.

pcings maintained between live parts of opposite polarity and between |

of the cable covering has-been removed shall be either:

1) The-material shall have a minimum V-2 flammability classification or co
requirements of the Specimen Flammability Test, Section 180. The flame clas
material shall be judged at the nominal minimum thickness employed at

barriers in the device which are critical to the functioning of the insulation or en

device.

2) The material shall have a high-ampere arc ignition (HAI) performance level
or better (at least 30 arcs).

3) The material shall have a hot-wire ignition (HWI) performance level cat
better (at least 15 seconds).

d general-use

ments of this

ve parts and

18 mm) over

terial used for the support, insulation, and overall enclosure of live parts and cable from

N appropriate

mply with the
s rating of the
he walls and
closure of the

category of 2

egory of 3 or

4) The material shall comply with the relative thermal index requirements in 8.4.1.

46 Enclosures

46.1
removed shall

be fully enclosed in the insulating body. This does not preclude:

All current carrying parts and that part of the cable from which any part of the covering has been


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

MAY 31, 2023 UL 498

63

a) Slot openings for the receptacle outlet,
b) Cable openings to be filled in use, or

c) Assembly joints designed to butt.
46.2 The overall insulating enclosure shall be at least 0.100 inches (2.54 mm) thick.

Exception No. 1. An enclosure less than 0.100 inches (2.54 mm) thick in the receptacle

outlet face or

internal barriers that do not form part of the enclosure that is equivalent to an outlet box or flush device

cover plate is not prohibited.

T An enclosure 1ess thamn U. inches (2.
is equivalent to an outlet box or flush device cover plate is not prohibited

wh
with the 3/4 inch-flame outlet box flammability test in Non-Metallic Outlet Boxes, Flush-Devi
Covers, UL 514C.

Exception Nof 3: Knockouts to be removed for the installation of cable that.have a reduceq
not prohibited when they comply with the test described in Knockouts TestySection 177.

Exception No} 4: An enclosure less than 0.100 inches (2.54 mm)_thick in the areas that fg
enclosure that is equivalent to an outlet box or flush device coverplate is not prohibited wh
with the Flame Penetration and Flammability tests in the Standard for Cover Plates for |
Wiring Devicgs, UL 514D. The Flame Penetration and Flatnmability tests shall be conduci
102 mm (4 x 4 in) square or 114 mm (4.5 in) diameter specimens of the enclosure material.
of the specimens shall be equal to the minimum thickness of the enclosure in the areas thg
of the enclosyre that is equivalent to an outlet box or.fltish device cover plate.
47 Mounting Means

471 A self-
construction

contained receptacle shallzbe provided with a means for mounting to wal
rackets.

47.2 Bracke
flush device may be readily mounted to the bracket.

47.3 Self-contained-r&ceptacles shall be constructed so that they cannot readily be
standard flush device box using the two threaded openings in the box provided for mountin
flush devices.

rm part of the
en it complies
ce Boxes, and

thickness are

rm part of the
en it complies
Flush-Mounted
ed with 102 x
The thickness
t form the part

s or to frame

ts for mounting a(seélf-contained receptacle shall not have holes located such that a standard

mounted in a
j conventional

47.4 A mounting bracket for fastening a self-contained receptacle to a structural member
frame construction shall either be:

a) Constructed integral with the device, or

b) Packaged with the device along with installation instructions.
See Frame-Construction Mounting Brackets, Section 48, for requirements for mounting brac
48 Frame-Construction Mounting Brackets

48.1
shall comply with all of the following provisions:

in the walls of

kets.

Mounting brackets used to fasten self-contained receptacles to studs or joists of frame construction


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

64

UL 498

MAY 31, 2023

a) The support or mounting means shall be outside the enclosed interior of the insulating body of
the self-contained receptacle.

b) Ferrous material other than stainless steel shall be protected against corrosion with a cadmium
or zinc coating having a minimum thickness of 0.0005 inch (0.013 mm) or its equivalent. Cut edges

and tapped openings are not required to be protected.

¢) A means shall be provided for the temporary retention of the nonmetallic sheathed cable at the
bracket so that the cable will be accessible during installation of the self-contained receptacle.
Clips or open hooks integral with the bracket are acceptable.

48.2 The mounting bracket shall also comply with the Mounting Strength Test, Section 172.

49 Field Re;llacement

49.1 Self-comtained receptacles marketed as replacement devices shall be ccapable
p of special tools.

without the us

49.2 Those {
shall be marke

CURRENT TAPS

50 General

50.1 In addif
comply with f{
Standard and

Table 50.1

Construction requirements for current taps

elf-contained receptacles which require replacement with specific devices of
d in accordance with Reference No. 17 of Table 193.4.

on to the requirements described in this‘section, a current tap wired to flexi
he requirements for attachment plugs and cord connectors located else
5pecified in Table 50.1.

Construction requirement Reference
Male face'size 17.3.1
Current=carrying parts 18.1,18.2

Greunding and dead-metal parts

Terminals
Assembly

20.1.1,20.1.2, 25.1
211

bf installation

similar design

ble cord shall
iwhere in this

50.2 A current tap wired to flexible cord shall not accommodate more than two plugs.

50.3 A current tap shall employ blades on the line side only.

Recess of live parts

Female face size

23.1.1
23.2.1,23.2.2

50.4 When internal connections exist in a multiple-outlet current tap, similar and corresponding contacts
of individual outlets shall be connected together.

50.5 Current taps having 2 outlets of the 1-15R configuration shall provide for the full insertion of
attachment plugs in all outlets simultaneously using plugs having the face size indicated in Figure 17.1.
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50.6 When the outlet contacts of a current tap are polarized, the blades shall be polarized and the
internal connections between the blades and the contacts shall maintain the polarization.

FLATIRON AND APPLIANCE PLUGS

51 General

51.1

appliance plugs rated 15 and 20 A, 125 and 250 V.

The requirements in Sections 52 — 58 and Sections 183 — 191 are applicable to flatiron and

51.2 Flatiron and appliance plugs shall comply with the applicable construction requirements of this

Standard as n

nodified by the requirements in Sections 52 — 58

52 Current-

521 lron of
corrosion by
prohibited for
not prohibited

Exception: S
terminals in a

53 Cord Guard

53.1 Anhelic
a flatiron or 4
abrade the cd
or bushing is

53.2 The gu
plug body. Th
restriction or

the free end 0

53.3 The gu
of the cord in
191.1.

Carrying Parts

a metallic plating or other metal coating. Copper coating and-“oxidized fir
use on contacts and their integral screw terminals on flatironyand appliance
for use on contacts and wiring terminals that are integral with the steel contact

eel shall not be used for current-carrying parts of a"switching mechanisn
flatiron or appliance plug that includes a switching mechanism

ppliance plug to protect the heater cord from any sharp edges, burrs, or the
rd. The guard shall be held securely in place in the assembled plug. If a sep
bmployed, it shall be held securely in place in the guard.

ard shall extend from 1-1/2 to 2-1/2 inches (38.1 — 63.5 mm) from the flatiro
e wireway in the guard shall be large enough in diameter to accommodate th
innecessary looseness. A smooth metal grommet or an equivalent bushing is
f a spring guard.

service.without producing a sharp bend at or near the point of attachment to

steel current-carrying parts of a flatiron or appliance plug shal’be profected against

ishes are not
plugs. Steel is
S,

or for wiring

bl wire spring or an equivalently protective part shall be provided at the cord-entrance hole of

like that may
brate grommet

h or appliance
e cord without
acceptable at

ard supplied-with a flatiron or appliance plug shall be flexible so as to conform to the motion

the plug. See

Exception: A rigid guard is acceptable if it demonstrates protection equivalent to a flexible cord guard. See

191.1.

54 Strain Relief

54.1

The construction of a flatiron or appliance plug shall be such that a force exerted on the flexible cord

will not be transmitted to binding-screw terminals or wiring connections. All parts of the plug with which the
cord may come in contact shall be smooth and well rounded.

55 Female Contacts

55.1

Female contacts shall be held securely, but not necessarily rigidly, within the flatiron or appliance

plug body. The configuration and dimensions of the contacts shall be such that the pins detailed in Table

55.1 are acco

mmodated.
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Table 55.1
Pins of appliances and flatiron plugs
Configuration of pins Dimensions of pins
Spacing
Type and rating of plu between
thyar; accommogates thge centers, Diameter, Length,
pins Number Arrangement inch (mm) inch (mm) inch (mm)
Appliance plug rated 5 A 2 In line 1/2 0.156 +0.005 9/16 — 5/8
2250 Vand 10 Aat125 (12.7) (4.0£0.13) (14.3-15.9)
Flatiron plug rated 5 A at 2 Inline 11/16 0.188 +0.005 3/4-7/8
250 Vand {o-A-ai426-¥ 175) @8 T0.13) 9P —22.2)
Jumbo appliance plug 2 In line 1-1/16 0.188 +0.005 34 -7/8
rated115° A(* :t122%°\ya”d (27.0) (4.8 £0.13) (19.p —22.2)
Reversibleplug (for two- 3 Inline 7/8 0.188 +0.00% 34 -7/8
ahte;; ;i’/”;rné) {gtzda:? 2‘}) (22.2) (4.8 £013) (19.p - 22.2)
\F
Reversible[plug (for two- 3 One pin at apex 7/8 0.188 +0.005 34 -7/8
or three-Heat control) of an equilateral 292 4.8+013 19.0-222
rated 10 Alat 250 V and triangle (22.2) (4.820.13) (1s. 2)
15 A4t 125V°
@ Usually thfs plug is made without a contact in one of the holes.
55.2 Contacis are not required to be rigidly attached>to the flatiron or appliance plug body; a slight

amount of flog|
with male pins

55.3
accommodate]

56 Terminals

56.1 A flatirg
following size

a) 18/

b) 16 A

the male pins.

stranded conductors:

AWG (1.3 mm?) if the rating is 15 A.

AWG (082 mm?) if the maximum current rating of the plug is 10 A, and

ting is acceptable so that the contacts may be somewhat self-aligning with res

In a flatiron or appliance plug body,-holes for female contacts shall be no larger than

n or appliance_plug shall be provided with wiring terminals that will accg

bect to their fit

necessary to

mmodate the

Exception: A plug that is intended for factory assembly to a flexible cord is not required to be provided with
wiring terminals.

56.2 A wire-binding screw shall not be smaller than No. 5 (3.2 mm in diameter) with no more than 40
threads per inch (per 25.4 mm).

57 Spacings

57.1

a) Uninsulated live parts of opposite polarity,

There shall be a 3/64 inch (1.2 mm) or larger spacing through air or over the surface between:

b) An uninsulated live part and a dead-metal part that is likely to be grounded or exposed to
contact by persons while the device is being used as intended, and
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¢) An uninsulated live part and any exterior surface of the flatiron or appliance plug.

57.2 A dead-metal screw head, rivet, or the like is not considered exposed to contact by persons after
the device has been installed in the intended manner if the dead metal is located in a hole not larger in
diameter than 9/32 inch (7.1 mm) and is recessed not less than 3/16 inch (4.8 mm).

57.3 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 reduces the spacing by an
amount equal to the dimension of the isolated dead-metal part in the direction of the measurement.

58 Assembly

58.1 Electrigal contact shall be maintained at each connection between current-carryingpgrts.

58.2 A metal band, guard, assembly plate, or other sheet-metal part on the_outside pf the molded
composition Body of a flatiron or appliance plug shall not be closer at any point than' 1/16 ingh (1.6 mm) to
the plane of the end of the plug at which the female contacts are located.

PERFORMANCE
GENERAL
59 Representative Devices

59.1 Unless|stated otherwise, six representative devices are to be used for each test.
59.2 Attachinent plugs are to be subjected to the appropriate tests outlined in Table 59.1.
59.3 Inlets (motor attachment plugs) are td-be subjected to the appropriate tests outlined ir] Table 59.2.
59.4 Cord cpnnectors are to be subjeet to the appropriate tests outlined in Table 59.3.

59.5 Receplacles are to be subjected to the appropriate tests outlined in Table 59.4 and Taple 59.5.

59.6 Current taps intended to be wired to flexible cord are to be subjected to the appropriate tests
outlined in Table 59.6¢

59.7 Flatiron andvappliance plugs are to be subjected to the tests outlined in Table 59.7.

Table 59.1
Summary of tests

General grade attachment plugs

Section Test Sequences No. of Details
devices?
60 Comparative Tracking Index 5 Materials to be evaluated in accordance with Exception No.
1108.3.1.
61 Glow Wire 3 Materials to be evaluated in accordance with Exception No.
1108.3.2.

Table 59.1 Continued on Next Page
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Table 59.1 Continued

Section Test Sequences No. of Details
devices?
62 High-Current Arc Resistance to 3 Materials to be evaluated in accordance with Exception No.
Ignition 2t08.3.2.

65 Dielectric Voltage-Withstand 6 All plugs.

63 Mold Stress Relief Plugs employing thermoplastic material.

65 Dielectric Voltage-Withstand Plugs subjected to Mold Stress Relief Test.

(Repeated)

64 Moisture Absorption Resistance 3 Conducted on vulcanized fiber, fuseholders and insulating
backplates. Use insulating material portion of device only.

66 Agcelerated Aging 6 Materials to be evaluated in accordancewitl the Exception
to 8.4.1.

71 S¢curity of Blades Plugs rated 15 A or less and 250 V/ orless.

67 Inpulation Resistance 6 Conducted on devices moldedof rubber or gimilar
materials, or any material cantaining enough free carbon to
render the material grey.or black.

68 Conductor Secureness 6 Plugs employing wire leads only.

69 Tightening Torque 6 Plugs with wire-binding screws with pitch gr¢ater than that
specified in Table 12.1.

YAl Sécurity of Blades 6 Plugs rated 15 A or less and 250 V or less that are not
subjected to the Accelerated Aging Test.

72 S¢cureness of Cover 6 Plugs with separable face covers as described in
Enclosure, Section 9.

73 Ciushing 6 Plugs having a 1-15P, 2-15P, 5-15P, or 6-15P configuration
only.

74 Attachment Plug Grip 3 Plugs having a 1-15P configuration for use @n parallel or
vacuum cleaner type cord as specified in 17}.2.1.

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

76 S¢lf-Hinge Flexing 18 Plugs employing self-hinges in the enclosuré.

77 Tdrminal Temperature 6 Not conducted on plugs with soldered, braz¢d. or welded
cord connections or with wire-binding, pressure-wire or
solder terminals.

77A Spring Action<Clamp Terminal Pull 6 Conducted on attachment plugs with spring jaction clamp
terminals only

78 Fyseholder Temperature 6 Plugs with fuseholders only.

80 Agsembly 12 Plugs employing pin-type terminals. Numbef of devices
indicated assumes plug accommodates 18 AWG Type
SPT-1 wire only. Total number of devices will vary
depending upon the number of sizes and types of flexible
cord intended for use with the plug. See 81.2.

81 Temperature

84 Dielectric Voltage-Withstand

80 Assembly 12 Plugs employing pin-type terminals. Number of devices
indicated assumes plug accommodates 18 AWG Type
SPT-1 wire only. Total number of devices will vary
depending upon the number of sizes and types of flexible
cord intended for use with the plug. See 82.2.

82 Strain Relief

Table 59.1 Continued on Next Page
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Table 59.1 Continued

Section Test Sequences No. of Details
devices?

80 Assembly 6 Plugs employing pin-type terminals. Number of devices
indicated assumes plug accommodates 18 AWG Type
SPT-1 wire only. Total number of devices will vary
depending upon the number of sizes and types of flexible
cord intended for use with the plug.

83 Fault Current

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

Table 59.2
Summary of tests

Inlets (motor attachment plugs)

Section Tést sequences No. of Details
devices?

60 Cpmparative Tracking Index 5 Materials to be evaltated in accordance with Exception
No. 1t08.3.1.

61 Glow Wire 3 Materials to berevaluated in accordance with Exception
No. 1t0 83.2.

62 H|gh-Current Arc Resistance to 3 Materialsto be evaluated in accordance with Exception

Ignition No. 2t08.3.2

65 D|electric Voltage-Withstand 6 All inlets.

63 Mold Stress Relief Inlets employing thermoplastic materials.

65 Djelectric Voltage-Withstand 6 Inlets subjected to Mold Stress Relief Test

(Repeated)

64 Moisture Absorption Resistance 6 Conducted on vulcanized fiber, fuseholderg and insulating
backplates. Use insulating material portion| of device only.

66 Agcelerated Aging 6 Materials to be evaluated in accordance with the Exception
to 8.4.1.

86 Sgcurity of Blades 6 Inlets rated 15 A or less and 250 V or less.

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

68 Cpnductor Secureness 6 Inlets employing wire leads only.

69 Tightening.Jerque 6 Inlets with wire-binding screws with pitch greater than that
specified in Table 12.1.

86 Sgcurity of Blades 6 Inlets rated 15A or less and 250 V or less that are not
subjected to the Accelerated Aging Test.

87 Terminal Temperature 6 Not conducted on inlets with soldered, brazed, or welded
cord connections or with wire-binding or solder terminals.

88 Fuseholder Temperature 6 Inlets with fuseholders only.

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

91 Strength of Insulating Base 6 Inlets with pressure wire 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 59.3
Summary of tests
Cord connectors
Section Test sequences No. of devices? Details

60 Comparative Tracking Index 5 Materials to be evaluated in accordance with Exception No.
1t08.3.1.

61 Glow Wire 3 Materials to be evaluated in accordance with Exception No.
1t08.3.2.

62 High-Current Arc Resistance to 3 Materials to be evaluated in accordance with Exception No.

Ignition 2t08.3.2.

65 Dielectric Voltage-Withstand 6 All cord connectors.

63 Mpld Stress Relief Cord connectors employing thermoplastic materials.

65 Digelectric Voltage-Withstand Cord Connectors subjected to Mold Stress Relief Test.

(Hepeated)

64 Mpisture Absorption Resistance 3 Conducted on vulcanized fiber,-fuseholders|and insulating
backplates. Use insulating material portion of device only.

66 Adgcelerated Aging 6 Materials to be evaluated in accordance with the Exception
to 8.4.1.

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

68 Conductor Secureness 6 Cord connectors employing wire leads only.

69 Tightening Torque 6 Coftd\connectors with wire-binding screws with pitch
greater than that specified in Table 12.1.

93 Retention of Plugs 6° Cord connectors having a 1-15R, 5-15R, 5-ROR, 6-15R, or
6-20R configuration.

94 Oyerload Test based on current rating.

95 Tgmperature

96 Reétention of Plugs (Repeated) Cord connectors having a 1-15R, 5-15R, 5-ROR, 6-15R, or
6-20R configuration.

97 Résistance to Arcing Not required for devices employing phenoli¢, urea or
melamine in the outlet face.

94 Oyerload (horsepower) 6 Conducted only on cord connectors with hofsepower
ratings.

98 Lgtching Mechanisi Tests 12 Cord connectors employing a spring-actuated latching
mechanism only.

99 Fyseholder. Temperature 6 Cord connectors with fuseholders only.

99A Spring,Action Clamp Terminal Pull 6 Conducted on cord connectors with spring action clamp
terminals only

100 Improper Insertion 12 Cord connectors having a 1-15R configuration only.

101 Potential Drop in Grounding 6 Cord connectors with grounding connections secured by

Connections means other than riveting, bolting, welding or equivalent.

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

103 Self-Hinge Flexing 12 Cord connectors employing self-hinges in the enclosure.

105 Assembly 12 Cord connectors employing pin-type terminals. Number of

devices indicated assumes connector accommodates 18
AWG Type SPT-1 wire only. Total number of devices will
vary depending upon the number of sizes and types of
flexible cord intended for use with the connector. See

106.2.

Table 59.3 Continued on Next Page
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Table 59.3 Continued

Section Test sequences No. of devices? Details

106 Temperature

109 Dielectric Voltage-Withstand

105 Assembly 12 Cord connectors employing pin-type terminals. Number of
devices indicated assumes connector accommodates 18
AWG Type SPT-1 wire only. Total number of devices will
vary depending upon the number of sizes and types of
flexible cord intended for use with the connector. See
107.2.

107 Strain Relief

m ASS!:lll'uiy O Cord-cormectors clllpiuyillg p;ll'llypc termimals. Number of
devices indicated assumes connector.acegmmodates 18
AWG Type SPT-1 wire only. Total number ¢f devices will
vary depending upon the numberof'sizes and types of
flexible cord intended for use with the conngector.

108 Fault Current

@ A set of repres
® For a cord con

entative devices may be used for more than one group of tests if agreeable to.all concerned.
nector with a spring-activated latching mechanism, see 92.2.

Table 59.4
Summary of tests

Receptacles

Section Test sequences No. of devices? Details

60 Cpmparative Tracking Index 5 Materials to be evaluated in accordance with Exception
No. 1t08.3.1.

61 Glow Wire 3 Materials to be evaluated in accordance with Exception
No. 1t08.3.2.

62 H{gh-Current Arc Resistance to 3 Materials to be evaluated in accordance with Exception

Ighition No.21t08.3.2.

65 Dfelectric Voltage-Withstand 6 All receptacles.

63 Mpld Stress Relief Receptacles employing thermoplastic matégrials.

65 Dfelectric Voltage-Withstand Receptacles subjected to Mold Stress Relief Test.

(Repeated)

64 Mpisture Absorption Resistance 3 Conducted on vulcanized fiber, fuseholderg and insulating
backplates. Use insulating material portion| of device only.

66 Agcelérated Aging 6 Materials to be evaluated in accordance with the Exception
to 8.4.1.

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

68 Conductor Secureness Receptacles employing wire leads only.

69 Tightening Torque 6 Receptacles with wire-binding screws with pitch greater
than that specified in Table 12.1.

1 Retention of Blades 6 Flush and self-contained receptacles having a 5-15R, 5-
20R, 6-15R, or 6-20R configuration. Sections 111 — 115 are
superseded by the tests required by Sections 116 — 120 for
all other receptacles.

112 Overload

13 Temperature

Table 59.4 Continued on Next Page
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Table 59.4 Continued
Section Test sequences No. of devices? Details

114 Retention of Blades (Repeated)

115 Resistance to Arcing

116 Retention of Plugs 6 Receptacles having a 1-15R, 5-15R, 5-20R, 6-15R or 6-
20R configuration and not of the flush or self-contained
type.

"7 Overload Test based on current rating.

118 Temperature

119 Retention of Plugs (Repeated) Receptacles having a 1-15R, 5-15R, 5-20R, 6-15R or 6-
20R-cenfiguration-and-retefthe-fusherself-contained
type.

120 Rgsistance to Arcing Not required for devices employing pheroli¢, urea or
melamine in the outlet face.

118 Tenperature (Terminal) 6 Flush and self-contained receptacles having a 5-15R, 5-
20R, 6-15R, or 6-20R configuration. Condufted when a 15
A receptacle is not represented by a 20 A r¢ceptacle.

117 Oyerload (horsepower) 6 Conducted only on¢greceptacles with horseppwer ratings
and receptacles having the NEMA configurations specified
in Table 192.2,

121 Fupeholder Temperature 6 Receptagles with fuseholder only.

122 Faplt Current 2 Flush\and self-contained receptacles having a 5-15R, 5-
20R;6~15R, or 6-20R configuration.

123 Tefminal Strength 3 Flush and self-contained receptacles having a 5-15R, 5-
20R, 6-15R, or 6-20R configuration.

124 Aspembly Security

125 Grpunding Contact 6 Receptacles having a 5-15R, 5-20R, 6-15R}, 6-20R, 7-15R,
14-15R or 15-15R configuration only.

126 Préssure-Wire Terminals (General) 6 Receptacles with pressure-wire terminals oply.

128 Stilength of Insulating Base and 6 Receptacles with pressure-wire terminals oply.

Support
128A Spring Action Clamp Terminal Pull 12 6 samples wired with the largest conductor gize
Tet 6 samples wired with the smallest conductqr size.
For devices intended for both solid and stranded conductor
size, 3 samples using solid and the remainipg 3 samples
using stranded conductor
All terminals.

130 Faplt Current 6 Self-grounding receptacles only.

132 Pullout 6 Factory-wired push-in terminals only.

133 Temperature 6 Factory-wire push-in terminals only.

134 Conductor Insertion and Retention 6 Flush and self-contained receptacles having a 5-15R, 5-
20R, 6-15R, or 6-20R configuration with push-in terminals
with wire release mechanism.

135 Conductor Push-In

136 Terminal Abuse

134 Conductor Insertion and Retention 6 Flush and self-contained receptacles having a 5-15R, 5-
20R, 6-15R, or 6-20R configuration with push-in terminals
without wire release mechanism.

135 Conductor Push-In 6 Flush and self-contained receptacles having a 5-15R, 5-

20R, 6-15R, or 6-20R configuration with push-in terminals
without wire release mechanism.

Table 59.4 Continued on Next Page
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Table 59.4 Continued

Section Test sequences No. of devices? Details
136 Terminal Abuse 6 Flush and self-contained receptacles having a 5-15R, 5-
20R, 6-15R, or 6-20R configuration with push-in terminals
without wire release mechanism.
137 Temperature 8 Flush and self-contained receptacles having a 5-15R, 5-
20R, 6-15R, or 6-20R configuration with push-in terminals.
139 Probe 6 Tamper-resistant receptacles only.
140 Impact
139 Probe (repeated)
142 Dielectric \/nlfngn_\l\lifhefand
139 Ptobe 6 Tamper-resistant receptacles only.
141 Mechanical Endurance
139 Probe (repeated)
142 Dielectric Voltage-Withstand
143 Bonding (Non-Metallic Outlet Box 12 Flush receptacle provided with adjustable jnounting means
Fault Current) Test
144 Bonding (Metallic Outlet Box Fault 12 Flush receptacle‘provided with adjustable mounting means
Ctirrent) Test
145 Mpunting Yoke Resistance Test 6 Flush receptacle provided with adjustable mounting means
147 Mechanical Endurance 12 Pop-eut receptacle and pop-up receptaclefassembly.
148 Mechanical Load same 6 Pop-out receptacle only.
149 Spill same 6 Pop-up receptacle assembly only.
151 Heat Cycling and Vibration 6 Pin-type or insulation-displacement termingls only.
153 Retention of Tab Connection Test 6 Flush receptacle provided with separable terminal
assembly
154 S¢parable Connector Pull Test 6 Flush receptacle provided with separable terminal
assembly
155 Mpld Stress Relief Test 6 Flush receptacle provided with separable terminal
assembly
156 Dielectric Voltage-Withstand Test Same 6 Flush receptacle provided with separable terminal
assembly
157 Gfounding CoptactiTemperature Same 6 Flush receptacle provided with separable terminal
Tqst assembly
158 Resistaneeslest Same 6 Flush receptacle provided with separable terminal
assembly
159 | fr‘hing Mechanism Test (o) Flush rnr‘nlnfnr‘lp Inrn\/idnd with eppnrnhln terminal
assembly
160 Short Circuit Test 1 Flush receptacle provided with separable terminal
assembly
161 Continuity Impedance Test 1 Flush receptacle provided with separable terminal
assembly
163 Rotational Endurance 6 Flush receptacle provided with a rotatable outlet or outlets.
164 Temperature Same 6 Flush receptacle provided with a rotatable outlet or outlets.
165 Dielectric Voltage-Withstand Same 6 Flush receptacle provided with a rotatable outlet or outlets.
166 Resistance Same 6 Flush receptacle provided with a rotatable outlet or outlets.
167 Fault Current Same 6 Flush receptacle provided with a rotatable outlet or outlets.

2 A set of representative devices may be used for more than one test sequence if agreeable to all concerned.



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

74 UL 498 MAY 31, 2023

Table 59.5
Summary of tests?

Self-contained receptacles

Section Test sequences No. of Details
devices®
169 Heat Cycling and Vibration 10 Test to be conducted on separate sets of devices rated 15 A

and 20 A. Not required if crimp, wire-binding screw or
pressure-wire terminal intended for use with copper wire

only is used.

170 Cable Pullout 6 Test to be conducted on separate sets of devices rated 15 A
and 20 A.

171 Conductor Pullout 3 Test to be conducted on separate sets of devices rated 15 A
and 20 A.

172 Meounting Strength 6 Test to be conducted on separate sets‘of deyices if
mounted in paneling or mounted to-frame cgnstruction by
bracket.

173 WalI-Mounting Secureness 6

174 Agsembly Security 9

175 Figld Replacement 1

176 F4ult Current Withstand 3

177 Krjockouts 3

178 Creep 6

179 Mpld Stress 6 May be,combined with the Mold Stress Religf Test in
Section 63. See Table 59.4.

180 Spgecimen Flammability 15 Only conducted on materials having less thgn a V-2 flame

rating. Insulating material specimens measuring 5.0 in by
0.5in (127 by 12.7 mm) are used for this test.

@ To be conductgd in addition to any applicable tests specified\in Table 59.4.

b A set of representative devices may be used for more than one test sequence if agreeable to all concerned.

Table 59.6
Summary of tests
Current taps
Section Test séquence No. of devices? Details
60 Comparative Tracking Index 5 Materials to be evaluated in accordance with Exception
No. 110 8.3.1.
61 GlowWire 3 Materials to be evaluated in accordance with Exception
No. 1t08.3.2.
62 High-Current Arc Resistance to 3 Materials to be evaluated in accordance with Exception
Ignition No. 210 8.3.2.
65 Dielectric Voltage-Withstand 6 All devices
63 Mold Stress Relief Devices employing thermoplastic materials.
65 Dielectric Voltage-Withstand Devices subjected to Mold Stress Relief Test.
(Repeated)
64 Moisture Absorption Resistance 3 Conducted on vulcanized fiber, fuseholders and insulating
backplates. Use insulating material portion of device only.
66 Accelerated Aging 6 Materials to be evaluated in accordance with the
Exception to 8.4.1.
71 Security of Blades Devices rated 15 A or less and 250 V or less.

Table 59.6 Continued on Next Page
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Table 59.6 Continued

Section Test sequence No. of devices? Details

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

68 Conductor Secureness 6 Devices employing wire leads only.

69 Tightening Torque 6 Devices with wire-binding screws with pitch greater than
that specified in Table 12.1.

71 Security of Blades 6 Devices rated 15 A or less and 250 V or less that are not
subjected to the Accelerated Aging Test.

72 Secureness of Cover 6 Devices for wiring onto flexible cord that employ separable
face covers as described in Enclosure, Seption 9.

75 Inptegrity of Assembly 6 Devices for wiring onto flexible cord.only: Illot conducted
on devices employing pin terminals;.strainfrelief knots, or
certain strain relief constructions. Refer to|test description.

76 Self-Hinge Flexing 18 Devices employing self-hinges in the enclgsure only.

182 Jontact Security 6 Devices having 1-15Rconfiguration bladeg only.

93 Hetention of Plugs 6 Devices having al-15R, 5-15R, 5-20R, 6-15R or 6-20R
configuration.

94 Qverload

95 Temperature

96 Retention of Plugs (Repeated) Devices having a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R
configuration.

97 Resistance to Arcing Not required for devices employing phenolic, urea, or
melamine in the outlet face.

99 Huseholder Temperature 6, Devices with fuseholders only.

100 Improper Insertion 12 Devices with a 1-15R outlet face configurdtion only.

105 Assembly 12 Devices employing pin-type terminals. Number of devices
indicated assumes device accommodates|18 AWG Type
SPT-1 wire only. Total number of devices will vary
depending upon the number of sizes and tiypes of flexible
cord intended for use with the device. See|102.2.

106 Temperature

109 Oielectric Voltage-Withstand

105 Assembly 12 Devices employing pin-type terminals. Number of devices
indicated assumes device accommodates|18 AWG Type
SPT-1 wire only. Total number of devices Will vary
depending upon the number of sizes and tiypes of flexible
cord intended for use with the device. See|103.2.

107 Stram Rettef

105 Assembly 6 Devices employing pin-type terminals. Number of devices
indicated assumes device accommodates 18 AWG Type
SPT-1 wire only. Total number of devices will vary
depending upon the number of sizes and types of flexible
cord intended for use with the device.

108 Fault Current

2 A set of representative devices may be used for more than one group of tests if agreeable to all concerned.
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Table 59.7
Summary of tests

Flatiron and appliance plugs

Section Test sequences No. of gevices Details
60 Comparative Tracking Index 5 Materials to be evaluated in accordance with Exception No.
1t08.3.1.
61 Glow Wire 3 Materials to be evaluated in accordance with Exception No.
1t08.3.2.
62 High-Current Arc Resistance to 3 Materials to be evaluated in accordance with Exception No.
Ignition 2t08.3.2.
65 Dielectric Voltage-Withstand 6 All plugs.
63 Meold Stress Relief Plugs employing thermoplastic materials.
65 Diklectric Voltage-Withstand Plugs subjected to Mold Stress Relief Te'st.
(Repeated)
64 Mgisture Absorption Resistance 3 Conducted on vulcanized fiber fuseholders|and insulating

backplates. Use insulating material portion ¢f device only.

67 Ingulation Resistance 6 Conducted on devices molded of rubber or $imilar
materials, or any material containing enough free carbon to
render the material.grey or black.

68 Conductor Secureness 6 Plugs empldying wire leads only.

69 Tightening Torque 6 Plugs withiwire-binding screws with pitch grgater than that
specified'in Table 12.1.

184 Millivolt Drop 6

185 Oyerload

186 Heating

187 Millivolt Drop (Repeated)

188 Ciushing 6

189 Mechanical Endurance 6 Not required for thermostatically-controlled appliance
plugs.

190 Adcelerated Aging 6 Devices employing rubber cord guards.

191 Cord Guard 6

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

All Devices

60 Comparitive Jracking Index Test

60.1 A polymeric material used for electrical insulation or enclosure of live parts, evaluated in
accordance with Exception No. 1 to 8.3.1 and tested in accordance with the Comparative Tracking Index
and Comparative Tracking Performance Level Class of Electrical Insulation Materials test described in the
Standard for Polymeric Materials — Short Term Property Evaluations, UL 746A, shall have a performance
level class value not greater than 3.

61 Glow Wire Test
61.1 A polymeric material used for electrical 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 requirements of 61.2 in
order to determine its resistance to ignition from overheated conductors caused by circuit overloads.

61.2 Devices are to be subjected to the Glow-Wire End-Product Test described in the Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C. As a result of this test, there
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shall not be ignition of the insulating material during 30 seconds of application of the probe at a glow-wire
temperature of 650°C for all devices.

62 High-Current Arc Resistance to Ignition Test

62.1 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 62.2 — 62.6, shall not ignite within
the number of arcs specified in Table 62.1 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 97 or 120, as appropriate, is not required to be
subjected to this test.

ice of a female
br applications

Exception No
outlet device
without being

2: An insulating material that has previously been accepted for use inlthe fa
as specified in Exception No. 1 may be judged acceptable for uisé in othé
subjected to this test.

Table 62.1
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
62.2 When preparing devices for test, the condition that will cause the greatest arcing negar the material
being tested ip the device is to be simulated as follows:
a) If the live parts are in diréct contact with the polymeric material or located less than 1/32 inch
(0.8 mm) from the polymetie material, the moving electrode is to be positioned on the surface of the

materi

bl. The test arcgiste be established between a live part acting as the fixed eleg

trode and any

adjacgnt part where.breakdown is likely to occur. For example, if the material being|tested is used
in the face of an-attachment plug, one line blade is to be connected to the test circlit as the fixed
electrqde.

b) If th mm) from the
materi surface of the
material at a distance equal to the minimum spacing between the live part and the material.

e liverparts are located at least 1/32 inch (0.8 mm) but less than 1/2 inch (12.7
al ~bath the fixed and mn\/ing electrodes are to be paositioned ahaove the

62.3 The test circuit is to provide test currents and test voltages equal to the current and voltage ratings
of the device to be tested, but not exceeding 30 A or 240 V ac in any case. The test arc is to be established
between a fixed electrode and a moving electrode consisting of a copper or stainless steel conductive
probe. Each device is to be positioned with the electrodes making initial contact. The circuit is to be
energized and the cyclic arcing started. The electrodes are to be drawn apart a distance not exceeding
either 3/64 inches (1.2 mm) for a device rated 250 V or less and 1/8 inch (3.2 mm) for a device rated more
than 250 V. The arc is to be used to attempt to ignite materials forming parts of the enclosure or to ignite
materials located between the parts of different potential. The moving electrode is to be used to break
through insulation, create arc tracking or create a carbon build-up across the surface of the insulating
material at a rate of 30 to 40 arc separations per minute.
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62.4 Immediately following the completion of the arcing portion of the test, the device is to be subjected
to a 50 to 60 Hz essentially sinusoidal potential applied as described in 62.5 between live parts of opposite
polarity and between live parts and dead metal parts. The test potential is to equal twice the rated voltage
of the device plus 1000 V.

62.5 The device is to be tested by means of a 500 VA or larger capacity transformer whose output
voltage is essentially sinusoidal and can be varied. The applied potential 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.

62.6

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

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

63 Mold Stréss Relief Test

63.1 Asare

or other distor{ion that results in any of the following:

a) Malj
to cont

b) Def
to thei

c) Inte
a fems
configu

d) A
applicq

e) A
parts a

f) Any

Exception: De
including ther
ethylene/propy

sult of temperature conditioning specified in 63.2, there shall not be ‘any warp3

ing uninsulated live parts, other than exposed wiring terminals, or internal wiri
bet, by the probe illustrated in Figure 9.1.

bating the integrity of the enclosure so that acceptable mechanical protection i
nternal parts of the device.

Iference with the operation, function or installation of the device. The outlet sl
le device shall be capable of receiving a fully inserted attachment plug of
ration.

condition that results in the device not complying with the strain relief re
ble.

eduction of spacings between uninsulated live parts of opposite polarity, un
Nd accessible dead or.grounded metal below the minimum acceptable values.

pther evidence(©f,damage that could increase the risk of fire or electric shock.

vices employing only thermosetting materials are not required to be subjectg
nosetting/elastomeric materials such as neoprene (chloroprene butadiene)
lene/diene (EPDM), natural rubber (NR), nitrile rubber (NBR), styrene (buta

ge, shrinkage

ng accessible

s not afforded

bt openings of
the intended

quirements, if

insulated live

d to this test,
ubber (CBR),
diene) rubber

(SBR), and sil

cone rubber (SIR).

63.2 The devices are to be placed in a circulating air oven maintained at a temperature of 70°C (158°F)
for 7 hours. The devices are to be removed from the oven and allowed to cool to room temperature before
determining compliance.

63.3 Immediately following the completion of this test, the devices are to be subjected to a repeated
Dielectric Voltage-Withstand Test as described in Section 65. The devices are not required to be subjected
to the humidity conditioning described in 65.1.2.

64 Moisture Absorption Resistance Test

64.1 Moisture-resistant insulating materials shall not absorb more than 6% of water by mass.

64.2 The material is to be:
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a) Dried at 105 +5°C for 1 hour;

b) We

ighed (W);

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

d) Removed from the distilled water and the excess surface moisture wiped off; and

e) Reweighed (W,).

The moisture

absorbed by the material is to be calculated as:

W, — W.

Exception: A
570) describg
required to be

65 Dielectric Voltage-Withstand Test

65.1

65.1.1 Devi
outlets, inlets
potential app
described in §

a) Liv

b) Liv
the mq

Exception: De
or elastomeriq

65.1.2 Matir
the six devicg

Devicgs for fixed or permanent installation

—1 1000
100

imaterial tested in accordance with Test Method for Water Absorption of Pla
d in the Standard for Polymeric Materials — Short Term Property Eyaluations, (
tested.

es intended for fixed or permanent installation including appliance, fixture
and receptacles, shall withstand without breakdown a 50 — 60 Hz essenti
ed as described in 65.1.3 for one minute, immediately following the humidi
5.1.2, between the following:

b parts of opposite polarity, and

unting means of an isolated-ground receptacle.

vices employing(polymeric materials consisting wholly of ceramic, thermoset
materials are hot required to be subjected to the humidity conditioning.

g attachment plugs with solid blades are to be inserted into the contact openi

following contritions:

s. Thexdevices are then to be placed into an environmental chamber and su

btics (ASTM D
L 746A, is not

or equipment
ally sinusoidal
y conditioning

e parts and grounding or.déad metal parts including both the equipment grounding path and

thermoplastic

ngs of three of
bjected to the

a) 4 hours at a temperature of 75 £1°C (167 +1.8°F) at a relative humidity of 92 +3 percent.

b) 16 hours at a temperature of 75 +1°C (167 +1.8°F) at a relative humidity of 40 +3 percent.

c) 4 hours at a temperature of 30 £1°C (86 +£1.8°F) at a relative humidity of 60 3 percent.

65.1.3 Upon completion of the humidity conditioning, the device is to be tested by means of a 500 VA or
larger capacity transformer whose output voltage is essentially sinusoidal and can be varied. The applied
potential 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. The test potential is to be 2000 V for devices rated
300 V or less and 3000 V for devices rated greater than 300 V.
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65.1.4 The mating attachment plugs used in 65.1.2 are to be capable of withstanding the application of a
2500 V potential for devices rated 300 V or less and a 3500 V potential for devices rated greater than

300 V.

65.1.5

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

65.1.6

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

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 65.1.3. A test potential of 2000 V is
then to be applied again across the two adjacent line terminals.

65.2 Cord-c

65.2.1
and current ta

the rated volts

live parts and
66 Accelera
66.1

66.1.1 A de
insulation or e

66.2 Rubbel

66.2.1
and no greate

66.2.2 Aco
the average

Devic

General

A deV

onnected devices

es intended for installation on flexible cords including attachment plugss, cor
bs, shall be capable of withstanding the application of an ac potential of|17000
ge applied for a period of one minute between live parts of opposite polarity|
jrounding or dead metal parts.

kted Aging Tests

ice employing one of the insulating materials\tabulated in the Exception f
nclosure application shall be subjected to ong, of the following tests as applicab

, EPDM, and TEE compounds

ce employing a rubber, EPDM, or TEE compound shall not show any apparen
change in hardness than ten units as a result of the test described in 66.2.2 —

plete device is to be used'for this test. The hardness of the material is to be ¢
five readings with an appropriate gauge, such as the Rex hardness gauge

d connectors,
V/ plus 2 times
and between

t deterioration
66.2.4.

letermined as
or the Shore

durometer. The device is to besplaced in a full-draft air-circulating oven for 70 hours at a
100°C (212°F). The device iS o be allowed to rest at room temperature for four or mo
removal from [the oven. The hardness is to be determined again as the average of five

difference betyeen the dverage original hardness reading and the average reading taken aft
the change in hardness.

emperature of
e hours after
eadings. The
Br exposure is

r bars of the
6.4 mm) thick

Exception: Aq an) alternative to testing on a complete device, representative plaques g
insulating material which- measure a minimum of T inch (25.4 mm]) in diameter by 1/4 inch
are to be used.

66.2.3 Following the accelerated aging conditioning described in 66.2.2, a device having male blades
supported by the material under test shall be capable of withstanding the applicable Security of Blades
Test described in Section 71 or 86.

66.2.4 The accelerated-aging tests described in 66.2.1 — 66.2.3 are to be made on each color of material
and on each basic rubber, EPDM, or TEE material employed for the device.

66.3 PVC compounds and copolymers

66.3.1 A device employing polyvinyl chloride or one of its copolymers shall not show any cracks, severe
discoloration, or other visible signs of deterioration of the molding material as a result of this test.
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66.3.2 The device is to be placed in a full-draft air-circulating oven for 96 hours at a temperature of
100°C (212°F). The device is to be allowed to rest at room temperature for at least one hour after removal
from the oven. Warping or distortion of the device housing that occurs as a result of the oven conditioning
shall not be considered to be a sign of deterioration.

Exception: As an alternative to testing on a complete device, representative plaques or bars of the
insulating material which measure a minimum of 1 inch (25.4 mm) in diameter by 1/4 inch (6.4 mm) thick
are to be used.

67

67.1

Insulation Resistance Test

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

megohms bet
a) Liv

b) Li

grounded in service, and

c) Liv
may b

67.2 The ins

Other materid
or black.

67.3 To detq
by a magneto|

67.4 The us

However, in mmeasuring insulation resistance to the surface of an insulating material, it is

apply an elect

67.5 A quan
is to be place
shot could en
immersed in t
to be applied.

ween:
b parts of opposite polarity,
e parts and dead-metal parts that are exposed to contact by‘persons o

b parts and any surface of insulating material that is exposed to contact by p
P in contact with ground in service.

ulation resistance measurement is to be made on‘tubber and similar materia
Is are to be tested if they contain free carbon in.such quantity that it renders th¢

rmine compliance with the requirementin 67.1, the insulation resistance is tg

e of a megohmmeter between“metal parts requires no special clarification

rode to the insulating material as described in 67.5.

tity of No. 7 lead or nickel-plated lead drop shot (approximate diameter 0.10 in
d in a containerthat is open at the top. After cord holes or other openings thrg
er have been carefully plugged with a high-resistance insulating material, the
he shot sa that the shot serves as an electrode in contact with the surface to w

67.6 All rub

that may be

ersons or that

s of any color.
e material grey

be measured

megohmmeter that has an open-cirguit output of 500 V or by equivalent equipinent.

or instruction.
necessary to

ch or 2.5 mm)
ugh which the
device is to be
hich the test is

per parts are to be kept for at least 48 hours at room temperature before bein

g subjected to

the test mentioned in 67.3.

68 Conductor Secureness Test

68.1

If a conductor or lead is connected to an element (male blade or female contact) of a device before

the element has been assembled into the device, the connection shall not break under a pull applied for 1
minute between the element and the conductor before the element has been assembled into the device. A
force of 20 Ibf (89 N) is to be applied if the conductor is 18 AWG (0.82 mm?) or larger in size. If a smaller
conductor is used, the force is to be 8 Ibf (36 N).

68.2 While the test mentioned in 68.1 is being performed, the angle between the element and the
conductor or lead is to be that used in the completely assembled device. The force is to be applied
gradually.
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69 Tightening Torque Test

69.1 A No. 8 or larger wire-binding screw having more than 32 threads per inch (per 25.4 mm) shall be
capable of withstanding the torque application described in 69.2 without stripping either the screw threads
or the terminal plate threads or damaging the slot in the head of the screw.

69.2 Six devices are to be tested. Solid 14 AWG (2.1 mm?) copper wire is to be placed under the screw
head and wrapped 2/3 — 3/4 turn around the screw. The screw is then to be tightened with a clutch-type

torque screwd

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

ATTACHMENT PLUGS

ALL DEVICES
70 General

70.1 The pe
described in S

71 Security
71.1
7111 Theb
of withstandin
(when, for exg
3/32inch (2.4

Exception: Th

General

formance of an attachment plug is to be investigated by means of the ap

of Blades Test

ades and pins of an attachment plug rated 15 A or less, and 250 V or less, sh
j a pull of 20 Ibf (89 N) for 2 minutes withiQut loosening. In a device of nonrigi
mple, a soft, molded material is used)-a‘residual displacement of either blade
m) measured 2 minutes after the removal of the weight is not acceptable. Se

s requirement does not apply to~a special-purpose attachment plug that is int|

only with a cofresponding cord connector.and that is not interchangeable with any of the atta

illustrated in F
Dimensional S

71.1.2 Thed
with the bladq
through which
assembled to
length.

gure C1.1 of the Standard)for Wiring Device Configurations, UL 1681 or in Wi
pecifications, ANSI/NEMA WD6.

evice is to be wired in the intended manner and then supported on a horizon

the blades;-pins, or both will be permitted to pass through. A device whose f
the blades at the factory is to be tested with a cord approximately 6 inches

ections 60 — 69, and 71 — 84. For Hospital Grade Devices, see Stpplement SG.

plicable tests

bll be capable
I construction
of more than
b 66.2.3.

ended for use
chment plugs
ing Devices —

tal steel plate

s, pins, or.both projecting downward through a single hole with the smallgst dimension

exible cord is
(150 mm) in

71.1.3 A weight that exerts a force of 20 Ib (89 N) is to be supported by each blade or pin in succession.
The pull is to be gradually applied.

71.1.4

If parallel blades are involved and the connection of wiring to the blades in the field requires

disassembly of the blades from the body so that the secureness of each blade is dependent to some
degree on the assembly of the other blade, the two blades are also to be tested together. A rigid pin is to
be placed in holes that may be drilled in the blades if not provided, and a weight that exerts a force of 20 Ib
(89 N) is to be placed on the rigid pin, centered between the blades.

71.2 Self-hinged plugs

71.2.1 If the attachment plug employs a self-hinge that is relied upon to hold the plug face in place, the
tests described in 71.1.1 — 71.1.4 are to be repeated with the hinges cut. The device under test is to be
supported such that the separation of the plug face from the enclosure is not restricted. If unacceptable
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results are obtained, a separate set of six devices is to be subjected to the Self-Hinge Flexing Test
described in Section 76.

72 Secureness-Of-Cover Test

72.1 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 72.2.

72.2 Prior to testing, the disc or separable cover is to be subjected to 85 15 percent relative humidity at
30.0 £2.0°C (86.0 +£3.6°F) for 24 hours.

73 Crushing Test

73.1 An attachment plug having a 1-15P, 2-15P, 5-15P, or 6-15P configuration_shall pe capable of
withstanding for 1 minute a crushing force of 75 Ibf (334 N) applied in any direction.perpg¢ndicular to its
major axis.

73.2 Any testing equipment that can apply a steady force of 75 Ibf (334 N)\te'the plug may be employed.
The plug is tq be tested between two 1/2-inch (13-mm) or thicker parallel flat maple blocks| The crushing
force is to be applied gradually.

74 Attachment Plug Grip Tests

74.1 An attgchment plug having a 1-15P configuration:is to be tested as described in this section to
determine cofnpliance with 17.2.1.

74.2 Prior tq testing, the reference plug shown in‘Figure 74.1 is to be cleaned with a metal cleaner. The
reference plug, the test plugs, and the hands of, each individual conducting the test are to be washed with
soap and water, rinsed, and then dried.

74.3 The te$t apparatus is to consist.of a spring scale equipped with a means to securely attach both the
reference plupg and test devices in_a-manner that reduces the likelihood of rotational moyement during
pulls. A simulated face plate, having an opening for the plug blades, is to be secured tp the movable
member. The[mounting arrangement for the plug being tested is to be such that the face of the plug is flush
with the face plate. A typicalapparatus is shown in Figure 74.2.
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Figure 74.1
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Figure 74.2
Typical test apparatus
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74.4 A test plug, without cord installed, is to be securely attached to the test apparatus. The individual
performing the test is to grip the test plug with either hand in a manner intended to apply the maximum pull
force. A steady straight pull is to be applied until the plug pulls free from the individual's hand. The
individual applying the force is not to view the force indicator during the pull. The maximum pull force
applied during the pull is to be recorded. Immediately following the pull test, the reference plug is to be
attached to the test apparatus and a comparison pull made using the same hand. The maximum pull force
is to be recorded. The ratio of the force for the test plug to the reference plug is to be calculated and
recorded.

74.5 The comparison pull procedure described in 74.4 is to be repeated on the same plug an additional
two times by the same individual. The ratio for each pair of pulls (test/reference) is to be calculated and
recorded.

74.6 Each individual is to test three plugs as described in 74.4 and 74.5 with the ratio fof each pair of
pulls being calculated and recorded for all three plugs.

74.7 Two additional individuals are to test three plugs each (for a total of.9 comparison pulls per
individual), as|described in 74.4 — 74.6. The ratio for each pair of pulls (test/reference) is to|be calculated
and recorded.

74.8 The reslults are considered acceptable if all of the following cenditions are met:

a) Thelratio for each pair of pulls (test/reference) is 0.55.0r larger for at least two pulls (of the three
pulls pIrformed) on each plug,
b) At lgast two (of the three) plugs tested by eachiindividual comply with (a), and

c) Atlgast two individual's test results comply)with (b).

74.9 If only pne individual obtains results that comply with 74.8(b), at the manufacturer's request, two
individuals not previously involved in the testing may test three plugs each as described in 74.4 — 74.6.

The results ar¢ considered acceptable(if both individual's test results comply with 74.8 (a) and (b).
75 Integrity of Assembly Test
75.1 Generdl

75.1.1  An atfachment plug shall not experience breakage or separation of the device body, detachment
of any cord c¢nductor, or any other damage that could increase the risk of fire or electrid shock, when
tested as descTribed in this section.

Exception No. 1: A device intended for use with a strain-relief knot as described in 13.3 is not required to
be subjected to this test.

Exception No. 2: A strain-relief that consists of a cord clamp located outside the wiring compartment and
that is tightened by one or more screws is not required to be subjected to this test.

Exception No. 3: Attachment plugs employing pin-type terminals instead shall be subjected to the Strain
Relief Test, Section 82.

Exception No. 4: Hospital Grade attachment plugs shall instead be subjected to the Strain Relief Tests,
Section SC5.


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

MAY 31, 2023 UL 498 87

75.1.2 A field-wired device is to be wired in accordance with the manufacturer's instructions using 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. 4 of Table 193.1.

75.1.3 The device is to be anchored securely by the blades 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, and

b) 20 Ibf (89 N) for a cord with conductors smaller than 18 AWG (0.82 mm?),

for 1 minute in the direction perpendicular to the plane of the cord entrance.

75.2 Self-hiLged plugs

75.2.1 If thg attachment plug employs a self-hinge that is relied upon to hold thg, flexible|cord in place,
the tests des¢ribed in 75.1.1 — 75.1.3 are to be repeated with the hinges cut. (f-Unacceptaple results are
obtained, a separate set of six devices is to be subjected to the Self-Hinge Flexing Tedt described in
Section 76.

76 Self-Hinge Flexing Test

76.1 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 expetience other damage as a resulf of this test.

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

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

76.3 The hinge of each device-shall be completely opened and closed for 100 cycles of opgration.

77 Termina| Temperature Test

77.1  When {ested\as described in this section, the temperature rise of an attachment plug for use with a
flexible cord shall)not be more than 30°C (54°F).

Exception: An attachment plug employing wire-binding screws, pressure wire terminals or soldering lugs,
or with factory-wired cord connections that are soldered, brazed, or welded, is not required to be subjected
to this test.

77.2 The plug is to carry the current corresponding to the capacity of the maximum size of cord that the
device is intended to accommodate. The maximum size of cord that the device is intended to
accommodate anticipates the use of cord with ampacity that does not exceed the maximum current rating
of the device. If the device can accommodate a cord with an ampacity that exceeds its maximum ampere
rating, the test is to be made at maximum rated current of the device with conductors no larger than
necessary to carry that current.

77.3 Temperatures are to be measured by means of thermocouples attached to 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.

77.4 Temperature readings are to be obtained by means of thermocouples consisting of 28 — 32 AWG
(0.08 — 0.032 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 will be used if a referee measurement of temperature is necessary.

77A Spring Action Clamp Terminal Pull Test

77AA1

conditions as specified in 77A.2 — 77A.6.

An attachment plug employing spring action clamp terminals shall be subjected to the test

77A.2 Upon
mechanism. T]|
any damage,

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

77A.3 Each
wired with the
conductor siz
enclosure hou

77A4 The ¢
according to

terminal as intended. The lever of the spring action clamp shall then be operated to the ful

locked positio
repeated for a

77A.5 Follow

and the lever placed in the latched andtocked position as intended. A static pull force as spe

77A.1 shall be
under test, ten

completion of this test, there shall not be any damage to the terminakop it
he spring action clamp shall remain capable of functioning as intended., Ther
arcing or dielectric breakdown during application of the test potential. The ¢

smallest AWG conductor size of the intended flexible-cord and wired wi
b of the intended flexible cord, as specified by thesmanufacturer. The att
5ing and strain relief clamp shall not be used.

onductor insulation shall be prepared by _removing the insulation from t
manufacturer’s instructions (strip length)x@hd then inserted into the spring

N and back to the unlatched and unlocked position. This sequence of oper,
total of 100 cycles.

ing the 100 cycles, the conductor shall be reattached to the spring action ¢

applied to the conductorfor 1 minute in a direction perpendicular to the plane
ding to remove the«canductor.

5 securement
e shall not be
bnductor shall

ferminal of each device (three terminals minimum) shall be tested. Each terminal shall be

h the largest
bchment plug

he conductor
action clamp
y latched and
htion shall be

amp terminal
cified in Table
of the device

Table 77A.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

77A.6 Each device is then to be subjected to a 50 — 60 Hz essentially sinusoidal potential equal to twice
the rated voltage plus 1000 V applied between live parts of opposite polarity and between live 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 potential for 1
minute.
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78 Fuseholder Temperature Test

78.1

a fuseholder shall not exceed the following:

a) 30°
b) 85°

C (54°F) on the fuse clips when tested with a dummy fuse;

C (153°F) on the fuse clips when tested with a live fuse;

When tested as described in this section, the temperature rise of an attachment plug incorporating

c) 30°C (54°F) at the wiring terminals or cord connections at any time (see 78.7); and

d) The relative thermal index of the surrounding insulating material, minus an assumed ambient of
25°C (77°F), at any time (see 78.7).

78.2 The tes
with either a li

Exception: TH

agreeable to all concerned.

78.3 The de
the shortest
device being

type of flexibl¢ cord that has an ampacity at least equal to that.ef the device. Wire of the inte

is to be used

78.4 Tempe

bt is to be conducted on a set of six previously untested devices. The test.may
ve fuse or a dummy fuse (see 78.6 and 78.7).

e test may be conducted in conjunction with the Terminal Temperature Test
vices are to be wired in a series circuit with the blades of the attachment plugs
bossible length of solid copper wire soldered across)the blades. Each con

tested is to be made by means of a 12-inch (300~-mm) or greater length of t

egardless of the size of the cord which is intended to be used with the device.

ratures are to be measured by means, of thermocouples attached to the

be conducted

Section 77, if

connected by
nection to the
ne appropriate
hded ampacity

use clips, the

insulating material of the device body in proximify) to the fuseholder, and the wiring terminals or cord

connections.

Exception: If
thermocouple

78.5 The tes

he wiring terminals or cord connections are not accessible for mounting thern

bt is to continue untilistabilized temperatures are attained. A temperature is co

stabilized wh
ambient tem

78.6

If the test is tolbé conducted with a live fuse, the devices are to be tested with the I3
rated fuse intgnded-for use with the device installed and subjected to a test current equal to
fuse ampere fating:

n three consecutive readings, taken at 5 minute intervals, indicate no further
rature.

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

nocouples, the

nsidered to be
rise above the

rgest ampere-
the maximum

78.7

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 R is to be as specified in the Standard for Fuseholders — Part 1: General
Requirements, UL 4248-1, the Standard for Fuseholders — Part 4: Class CC, UL 4248-4, the Standard for
Fuseholders — Part 5: Class G, UL 4248-5, the Standard for Fuseholders — Part 6: Class H, UL 4248-6, the
Standard for Fuseholders — Part 8: Class J, UL 4248-8, the Standard for Fuseholders — Part 9: Class K,
UL 4248-9, the Standard for Fuseholders — Part 11: Type C (Edison Base) and Type S Plug Fuse, UL
4248-11, the Standard for Fuseholders — Part 12: Class R, UL 4248-12, and the Standard for Fuseholders
—Part 15: Class T, UL 4248-15. The dummy fuse size for devices employing miscellaneous, miniature and
micro fuses is to be as indicated in Table 78.1. To represent the heating of a live fuse, 20°C (36°F) is to be
added to the recorded temperature rise on the wiring terminals, cord connections, and surrounding
insulating materials.
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Table 78.1
Nominal dimensions of dummy fuses for miscellaneous, miniature and micro fuses

Dimensions
Size of fuse
Outside diameter Wall thickness Length
5x20 mm 5mm 1.2mm 20 mm
(0.2x 0.8 inches) (0.2 inches) (0.047 inches) (0.8 inches)
1/4 x 1-1/4 inches 0.25 inches 0.049 inches 1-1/4 inches
(6.4 x 31.8 mm) (6.4 mm) (1.2 mm) (31.8 mm)

78.8 The thermocouples are to consist of 28 — 32 AWG (0.08 — 0.032 mm?) iron and constantan wires. It

is a common
wires with a
measurement

PIN-TYPE TE

79 General

79.1  In addit

pin-type terminals shall comply with the requirements in Sections'80~ 84.

80 Assembly Test

80.1 An atta
cords with whi

80.2 The de
will physically

shall be deterr

Exception: Th
excluded by th

81 Tempera

81.1 The ten

practice to employ thermocouples consisting of 30 AWG (0.05 mm?) iron.ar
potentiometer type of indicating instrument. This equipment will be_Used
of temperature is necessary.

RMINALS

on to the general performance requirements for attachment plugs, an attachn

chment plug with pin-type terminals shall be able to be readily assembled
ch it is intended to be used.

ice shall be assembled and. tested with each of the sizes and types of flexibl
accommodate following the€ jinstructions provided by the manufacturer. Pro
hined by visual examination-and compliance with the tests described in Sectior

e device is not required to be assembled and tested with those cord typ
e marking specified in item (c) of Reference No. 5 of Table 193.1.

ture Test

hperature rise shall not be more than 30°C (54°F) when an attachment plug

d constantan
if a referee

nent plug with

o the flexible

e cords that it
per assembly
s71-84.

es and sizes

with pin-type

terminals is ca

rrying the current corresponding to the ampacity of the size cord that the devi

Ce is intended

to accommodate.

81.2 The testis to be conducted on devices assembled to flexible cords selected as follows:

a) For an attachment plug intended to be used with 18 AWG (0.82 mm?) Types SP-1 and SPT-1
flexible cord, two sets of six devices each are to be assembled. One set is to be assembled using
18 AWG (0.82 mm?) polyvinyl chloride insulated Type SPT-1 cord having a maximum width of
0.205 inch (5.21 mm) and a maximum overall thickness of 0.110 inch (2.79 mm). The second set is
to be assembled using 18 AWG (0.82 mm?) polyvinyl chloride insulated Type SPT-1 cord having a
minimum overall width of 0.210 inch (5.33 mm).

b) For an attachment plug intended for use with other types of flexible cord, consideration is to be
given to the need for testing different types of cords and the effects of variations on insulation
material and thickness for each type of flexible cord.
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c) For an attachment plug intended for use with more than one size of flexible cord, the
temperature test is to be repeated for each size wire.

81.3 Each set is to be tested for temperature rise following assembly. Thermocouples are to be attached
to the male blades of the attachment plug at points as close as possible to the male face. The assemblies
are to be tested for 15 days without interruption. The device temperature is to be measured at the end of
each working day.

81.4 Following the completion of this test, three assemblies using each of the flexible cord sizes and
types specified in 81.2 are to be selected and subjected to the Dielectric Voltage-Withstand Test described

in Section 84.

82 Strain Relief Test

82.1 When
withstand the
evidence of d

82.2 The tes

a) Fo
flexibl
indica
b) W
assen

the effects of anticipated variations in cord insulation material and thickness in sele|

the tes

size and type cord.

82.3 One s¢t of devices for each cord'size and type is to be subjected to the test deg

following asse
full-draft air-ci

82.4 While {
cord for 1 min

a) 30

b) 20

k

straight pull described in this section without detachment of any cord conduct
bmage that increases the risk of fire or electric shock.

- an attachment plug intended to be used with 18 AW (0.82 mm?) Types SH
cord, two sets of six devices each are to be assembled using the smaller of
din 81.2.

nen cords other than 18 AWG (0.82 mm?) Types SP-1 and SPT-1 are to be
blies representing each size and type cord are to be tested. Consideration is

ts. Two sets with a minimum of three‘assemblies are to be tested using each

mbly in the as-received 'condition. The second set is to be tested after being ¢
rculating oven for 30tdays at 67.0°C (152.6°F).

he attachment plug is securely supported by the blades, a pull is to be applied
Lute of either:

bf (133(N) When the conductors are 18 AWG (0.82 mm?) or larger, or

bf (89 N) when the conductors are smaller than 18 AWG (0.82 mm?).

t is to be conducted on devices assembled to flexible cords.selected as follows:

hssembled to the intended flexible cord, an attachment plug with pintiype {erminals shall

Dr or any other

p

P-1 and SPT-1
the two cords

used, device
to be given to
cting cords for
representative

cribed in 82.4
bnditioned in a

to the flexible

The direction

83 FaultCu

83.1

of the force is to be perpendicular to the plane of the cord entrance.

rrent Test

When assembled to the intended flexible cord, an attachment plug with pin-type terminals shall

withstand the applied fault current without ignition of the cotton or cord insulation. The circuit breaker shall

operate when

83.2

the test circuit is closed.

The test is to be conducted on devices assembled to flexible cords selected as follows:

a) For an attachment plug intended to be used with 18 AWG (0.82 mm?) Types SP-1 and SPT-1
flexible cord, three sets of two devices each are to be tested using the larger of the two flexible
cords described in 77.2.


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

92

UL 498

MAY 31, 2023

b) For an attachment plug intended to be used with other cord sizes and types, device assemblies
representing each size and type of cord are to be tested. Consideration is to be given to the effects
of variations in cord insulation material and thickness in selecting cords for the tests. Three sets of
two devices each are to be tested using each representative size and type of cord.

83.3 The attachment plugs are to be assembled to a 2-ft (0.6 m) length of each size and type of flexible
cords twisted and soldered at the end.The assemblies are to be tested as follows:

a) The first set is to be subjected to the test described in 83.4 following assembly in the as-
received condition.

b) The second set is to be subjected to the test described in 83.4 after being subjected to a 15 Ibf

(67 N)

otrain raliaf tact for 1 miniito
ptaHEHe eSO HALRe-

c) The
67.0°C

834 Astand
wired in a cird
testing termina
wire. A therm
terminals. The
breakers. Cot
attachment plu
means of an e

84 Dielectric

84.1 The as
withstanding W
potential of 12
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84.2 The teg
output is esse
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indicated by th

third set is to be subjected to the test described in 83.4 after being conditioneg
(152.6°F) for 30 days.

ard screw terminal receptacle of the 5-15R configuration (2-pole, 3<wire, 15A,
uit capable of delivering 1000 A rms at 125 V when the system is short ¢
Is. The receptacle is to be wired to the testing terminals by‘4 ft(1.2 m) of 12 A
pl-type 20-A circuit breaker is to be connected betweer’ the receptacle an
circuit breaker is to be calibrated and found to meetthe calibration requirem
on is to be placed around the attachment plug b€ing tested. The male
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kternal switching device.
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50 V between the two conductors of the flexible cord. Three assemblies are
prature test specified in Temperature Test, Section 81.
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INLETS

ALL DEVICES

85 General

85.1 The performance of an inlet is to be investigated by means of the applicable tests described in
Sections 60 — 69, and 86 — 91.

86 Security of Blades Test

86.1 The blg P, 6-15P, or 6-
20P configurg t loosening.
86.2 The inlet is to be supported in a horizontal plane with the blades or pin projecting downward. If a
hole is not prqvided in the blade, one may be drilled through the blade in order tolsupport thg test weight. A
weight that exerts a force of 20 Ibs (89 N) is to be supported by each blade or pin‘in successjon. The pull is

to be graduall
87 Termina

87.1
binding screw
conductors, W
device is carr

87.2 Tempe
the inlet.

Exception: W
are to be afta

87.3 The te
considered tg
further rise ab

87.4 The g¢
possible. Eac

The tenperature rise of an inlet intended for mountingsin‘or on an outlet box and e

y applied.

Temperature Test

, clamp terminals, or spring action clamp terminals for field connection to
hen measured at the points described in 87:2, shall not be more than 30°C (5
ing its maximum rated current.

ratures are to be measured by means’ of thermocouples attached to the wirir

hen the wiring terminals ate-not accessible for mounting thermocouples, the
bhed to the blades as close as possible to the face of the inlet.

be stabilized (when three consecutive readings, taken at 5-minute interva
ove the ambient temperature.

neration-of heat from sources other than the wiring terminals is to be minimiz
h cennection to the device being tested is to be made by means of a 12-inc

mploying wire-
branch-circuit
4°F) when the

g terminals of

hermocouples

Mmperature test is™tor continue until stabilized temperatures are attained. A {emperature is

s, indicate no

ed as much as
N (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 60°C (140°F) from Table 310-16 of the National Electrical Code, ANSI/NFPA 70.

87.5 The blades of the inlet are to be short-circuited by means of the shortest feasible lengths of solid
copper wire soldered to the plug blades.

87.6 The terminals are to be tightened to the marked torque limit or, if no tightening torque is specified, to
9 in-Ibf (1.0 N-m) for devices rated 15 A or less or 14 in-Ibf (1.6 N-m) for devices rated greater than 15 A.

87.7

If an inlet incorporates both wire-binding screw and clamp-type pressure-wire terminals, three inlets

are to be tested using the wire-binding screw terminals and three inlets are to be tested using the clamp

terminals.
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87.8 The thermocouples are to consist of 28 — 32 AWG (0.08 — 0.32 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 will be used if a referee measurement
of temperature is necessary.

88 Fuseholder Temperature Test

88.1 When tested as described in this section, the temperature rise of an inlet incorporating a fuseholder
shall not exceed the following:

a) 30°C (54°F) on the fuse clips when tested with a dummy fuse;

b) 850 : (1\’.-)\)OF) Ul t;l(: fu:n:: b“pb VV; ICT1 tUDtUU‘ VVitil d “VU fuoc,
c) 30°C (54°F) at the wiring terminals or cord connections at any time (see 88.7);and

d) Therelative thermal index of the surrounding insulating material, minus,an assumed ambient of
25°C (17°F), at any time (see 88.7).

88.2 The tes} is to be conducted on a set of six previously untested devices. The test may |be conducted
with either a liye fuse or a dummy fuse (see 88.6 and 88.7).

Exception: The test is not prohibited from being conducted in conjunction with the Terminal Temperature
Test, Section §7.

88.3 The deyices are to be wired in a series circuit with{he blades of the inlets connected Wy the shortest
possible length of solid copper wire soldered across the blades. Type RH, Type TW, or equiyalent building
wires 12 inchgs (300 mm) long or greater are to be €onnected to the wiring terminals. Wire of the intended
ampacity is to pe used regardless of the size of the' cord which is intended to be used with thg device.

88.4 Temperptures 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 terninals or cord
connections.

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.

88.5 The tes} is to continue until stabilized temperatures are attained. A temperature is co:rsidered to be
stabilized when thrée consecutive readings, taken at 5-minute intervals, indicate no further fise above the
ambient temp¢ratyre.

88.6 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.

88.7 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 R is to be as specified in the Standard for Fuseholders — Part 1: General
Requirements, UL 4248-1, the Standard for Fuseholders — Part 4: Class CC, UL 4248-4, the Standard for
Fuseholders — Part 5: Class G, UL 4248-5, the Standard for Fuseholders — Part 6: Class H, UL 4248-6, the
Standard for Fuseholders — Part 8: Class J, UL 4248-8, the Standard for Fuseholders — Part 9: Class K,
UL 4248-9, the Standard for Fuseholders — Part 11: Type C (Edison Base) and Type S Plug Fuse, UL
4248-11, the Standard for Fuseholders — Part 12: Class R, UL 4248-12, and the Standard for Fuseholders
— Part 15: Class T, UL 4248-15. The dummy fuse size for devices employing miscellaneous, miniature and
micro fuses is to be as indicated in Table 88.1. To represent the heating of a live fuse, 20°C (36°F) is to be
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added to the recorded temperature rise on the wiring terminals, cord connections, or surrounding

insulating ma

terials.

Table 88.1

Nominal dimensions of dummy fuses for miscellaneous, miniature and micro fuses

Dimensions
Size of fuse
Outside diameter Wall thickness Length
5x20 mm 5mm 1.2mm 20 mm
(0.2 x 0.8 inches) (0.2 inches) (0.047 inches) (0.8 inches)
1/4 x 1-1/4 inches 0.25 inches 0.049 inches 1-1/4 inches
(6.4 k 31.8 mm) (6.4 mm) (1.2 mm) (31.8)mym)
88.8 The thIrmocoupIes are to consist of 28 — 32 AWG (0.08 — 0.32 mm?) iron and constamtan wires. It is
a common practice to employ thermocouples consisting of 30 AWG (0.05 mm?)iron and cohstantan wires

with a potenti
of temperatur

PRESSURE-WIRE TERMINALS

89 General

89.1 In add
mounting in g
with the appli

P iS necessary.

Aluminum angl/or Copper Conductors, UL 486E:

a) Arn
conne

b) An
for fiel

The copper tg

Table 89.1

Copper test conductor sizes

bmeter type of indicating instrument. This equipment will be used if a referee| measurement

tion to the requirements in Sections 85 =488, the following types of inletq, intended for
r on an outlet box, shall comply with the Strength of Insulating Base Test, Section 91, and
able performance requirements in the;Standard for Equipment Wiring Termingls for Use with

inlet rated less than 30 A .and”employing setscrew-type pressure-wire terminals for field
ction to copper branch circuit.conductors only.

inlet rated 35 A or greater and employing setscrew- or clamp-type pressureqwire terminals
] connection to copper branch circuit conductors only.

st conductors.to be used in these tests are to be selected in accordance with Table 89.1.

Device rating, A

Conductor size, AWG

15

20

30

14 solid
14 stranded
12 solid
12 stranded

12 solid
12 stranded

10 solid
10 stranded

Table 89.1 Continued on Next Page
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Table 89.1 Continued
Device rating, A Conductor size, AWG

50 6 stranded

60 4 stranded

100 1 stranded

200 30 stranded
89.2 An inlef rated less than 30 A, intended for mounting in or on an outlet box, and empgloying clamp-
type pressurejwire terminals for use on copper alloy branch circuit conductors only, shall eqmply with the
general requirements for inlets contained in Sections 85 — 88, only.
90 Combindtion Wire Binding/Pressure Wire-Type Terminals
90.1 In addifjon to the requirements as specified in Sections 85 — 88, an-inlet rated less than 20 A and

also employing a combination wire binding/pressure wire-type terminal for field connect
branch circuit lconductors, intended for mounting in or on an outlet-béx, shall comply with th
Insulating Base Test, Section 91, and with the applicable performance requirements in thg
Equipment Wifing Terminals for Use with Aluminum and/or Copper Conductors, UL 486E:

90.2 The co
90.1.

per test conductors to be used in these {ests are to be selected in accordar

Table 90.1
Copper test conductor sizes

on to copper
e Strength of
Standard for

ce with Table

Device rating, A

Conductor size, AWG

15
20

14 solid 14 stranded 12 solid 12 stra
12 solid 12 stranded 10 solid10 strar

hded
ded

91 Strength

91.1 Aninlet
connection to

tightening tor

of Insulating Base Test

intended for mounting in or on an outlet box and employing pressure-wire terr
branch circuit conductors, shall not be damaged when 110 percent of the spe

hinals for field
cified terminal

uaie annliad tn tha wira cacutrina means-of the nrassure-wira tarminal whic
15— pprHea1oReWiHEe—SecuHRgHeaRS— B e—presSSHre-WiHexera— WG

h secures the

maximum intended size conductor.

91.2 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.

91.3 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. 4 of Table 193.2.

91A Spring Action Clamp Terminal Pull Test

91AA1

specified in 91A.2 - 91A.6.

An inlet employing spring action clamp terminals shall be subjected to the test conditions as
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91A.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.

91A.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.

91A.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 spring action clamp shall then be operated to the fully latch¢d and locked
position and Hack to the unlatched and unlocked position. This sequence of operation shalle repeated for
a total of 100 pycles.

91A.5 Following the 100 cycles, the conductor shall be reattached to the spring action ¢lamp terminal
and the lever|place in the latched and locked position as intended. A static pull force as spgcified in Table
91A.1 shall bg applied to the conductor for 1 minute in a direction perpendicular to the plgne of the inlet
body, tending|to remove the conductor.

Table 91A.1
Test values for spring action clamp terminal pull test

Size of conductor Pullout force
AWG Ibf (pounds)
16 9
14 1.5
12 13.5
10 18.0
20.5
21
4 30

91A.6 Each|device isthen to be subjected to a 50 — 60 Hz essentially sinusoidal potential{equal to twice
the rated voltage plus_1000 V applied between live parts of opposite polarity and between|live parts and
grounding or dead ‘metal parts. The test voltage is to be increased at a uniform rate and gs rapidly as is
consistent withits Value being correctly indicated by a voltmeter, and maintained at the test| potential for 1
minute.

CORD CONNECTORS
ALL DEVICES
92 General

92.1 The performance of a cord connector is to be investigated by means of the tests described in
Sections 60 — 69 and 93 — 109. For Hospital Grade Devices, see Supplement SC.

92.2 A cord connector with a latching mechanism shall be subjected to the tests described in Sections 93
— 97 with the mechanism defeated.
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92.3 Devices of the ANSI/ESTA E1.24 Standard, Type 5 configurations (5720, 5T30, 5T60 and 5T100)
shall be subjected to all the applicable tests at a voltage rating of 250V. All other ANSI/ESTA E1.24
Standard configurations shall be subjected to all applicable tests at their identified and marked voltage

rating.

93 Retention of Plugs Tests

93.1

The contacts of a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration cord connector shall retain an

attachment plug so that a force greater than 3 Ibf (13 N) is required to withdraw the plug when tested as
described in this section.

93.2 Deleted

93.3 Each o
standard solid
with Wiring D¢

which the plug is to be fully reinserted into the device. The mating plugs are|to’have the

indicated in T4

six devices is to be subjected to ten conditioning cycles of insertion andw
Fblade attachment plug that has American National Standard detent’ holes i
vices — Dimensional Specifications, ANSI/NEMA WD8, in rigidly mounted bla

ble 93.1. A pull of 3 Ibf (13 N) in a direction perpendicular to the plane of the fg

thdrawal of a
n accordance
des, following
configuration
ce of the cord

connector and tending to withdraw the plug from the device is then to be applied to the plug for 1 minute.
The displacement of the plug shall not be greater than 0.079 inch (2 mmj.
Exception: Cohnectors may instead be subjected to the Retentiotyof Blades Test, Section 111.2 and 111.3
(conditioning gnd 3 Ib retention).
Table 93.1
Mating plug configurations for plug retention
Dpvice under test Mating plug No. of devices tested
1-15R 1-15P 6
5-15R 1-15P 6
5-20R 1-15P 3
5-20P? 3
6-15R 2-15P 6
6-20R 2-15P 3
6-20P? 3
@ Shall have the ground)blade removed.

94 Overload Tests

94.1 General

94.1.1 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 192.6.
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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.

94.1.2 Deleted

94.1.3 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.

Exception: Any metal armor on a nongrounding device is to be electrically positive with respect to the
nearest arcing point of the device.

94.1.4 The fuse in the grounding conductor is to be:

a) A1

b) A3
The fuse in th

94.1.5 The

Devices rateq
having other

multi-phase 1
example, a 12
a 60 Hz supp
Hz.

94.1.6 Each
attachment p
For devices w
configurationg
being tested,
connected to

5 A fuse if the device being tested is rated 30 A or less; or

0 A fuse if the device being tested is rated more than 30 A.

e test circuit is to have the next higher standard fuse rating than the value of th

b test current.

potential of the test circuit is to be from 95 to 105 percent(of the rating of the dlevice in volts.

250 V are to be tested on circuits with a potential-t6¢ ground of 125 V. Cg
oltage ratings are to be tested on circuits involving full rated potential to grou
hted devices which are to be tested on circuits, consistent with their volta
0/208 V, 3-phase device, is to be tested on a eireuit involving 120 V to ground
y voltage may represent testing using a higher frequency supply voltage not

of six devices is to be tested by\machine or manually by inserting and w
ug having rigidly secured solid.blades that are connected through a flexible
ith the 1-15R, 5-15R, 5-20R6-15R or 6-20R configurations, the mating plugs
specified in Table 94.1. \When an equipment-grounding connection is provide
a grounding-type attachment plug is to be used and the grounding blad
the grounding contact of the device being tested. The grounding contact

rd connectors
nd, except for
pe ratings (for
. Testing using
exceeding 400

ithdrawing an
cord to a load.
shall have the
d in the device
e of the plug
is then to be

grounded thrqugh a fuse as specified in 94.1.4.
Table 94.1
Mating plug configurations for overload testing
Device under test Mating plug No. of devices tegted

1-15R 1-15P 6
5-15R 5-15P 6
5-20R 5-15P 3

5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3

6-20P 3

94.1.7 For a device rated 20 A or less, the test machine is to withdraw and insert an unrestricted
attachment plug with an average velocity of 30 £3 inches/s (760 £75 mm/s) in each direction during a 2-1/2
inch (64 mm) stroke measured from the fully inserted position. The velocity is to be determined without the
outlet device installed on the machine to eliminate restrictions on the plug motion.
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94.1.8 For a device rated more than 20 A the test machine unrestricted plug velocity and stroke length
are to be adjusted as necessary to obtain the maximum mating time required in 94.1.9.

94.1.9 The device is then to make and break the required test load for 50 cycles of operation at a rate no
faster than 10 cycles per minute. The blade of the attachment plug is to mate with the female contact of the
device for no more than 1 second for straight-blade devices, and 3 seconds for locking devices during
each cycle. For locking devices, each cycle of operation is to include rotation of the test plug to the full lock
position after insertion, and back to the unlocked position before withdrawal.

94.1.10 Blades or contacts are not to be adjusted, lubricated, or otherwise conditioned before or during
either test. The attachment plug used for either test may be changed after 50 cycles.

94.1.11 In the event that unacceptable results are obtained in the machine testing describgd in 94.1.7 or
94.1.8, refereg tests may be conducted manually under conditions similar to those describgd in 94.1.7 or
94.1.8.

94.2 Current overload test

94.2.1 The tgst 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 Wiring Devices — Dimensional $pecifications,
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. Forl devices with
nonstandard donfigurations, the test is to be conducted usingdirect current with a resistivg load, except
that alternating current is to be used if the device is rated for‘alternating current only. Wheneyer alternating
current is used for the test, the power factor of the load isto“be from 0.75 to 0.80.

94.2.2 Testirg of a device that has a dual voltagerrating and a dual current rating is to be| performed at
the maximum Jrating in volts and with 150 percent of the rated current that corresponds to the maximum
voltage rating.

Exception: A test on alternating currentis-not required when equivalent results have been obtained from a
direct potential that is equal to or greaterthan the alternating-potential rating.

94.3 Horsepgower overload-test

94.3.1 If a s¢parate hersepower 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 tp phase (L-L)
and phase to LTeutral (L-N) horsepower rating, the test for each rating is to be conducted on a separate set

of previously Untéested devices.

94.3.2 For devices with standard configurations illustrated in Wiring Device — Dimensional
Specifications, ANSI/NEMA WDB8, the test current corresponding to the AC horsepower rating shall be as
specified in Table 94.2. 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: Devices having a L9-20R, L9-30R, L13-30R, L17-30R, L20-20R, L20-30R, L23-20R, L23-30R,
SS1-50R, SS2-50R, TT-R, ML-1R, ML-2R, or ML-3R configuration in Wiring Devices — Dimensional
Specifications, ANSI/NEMA WDG6 or one of the configurations illustrated in Figures C1.1 — C1.5 of the
Standard for Wiring Device Configurations, UL 1681 do not have assigned horsepower ratings and are not
required to be subjected to the horsepower overload test.
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Table 94.2
Test current (locked rotor amperes) for horsepower rated NEMA configuration cord connectors

AC HP LRA AC test

NEMA configuration rating? (amperes) voltage
1-15R 0.5 58.8 125
2-15R 1.5° 60 250
66 208
2-20R 20 72 250
79.2 208
[Z-OUR Lk 4 £Z0U
79.2 208
5-15R 0.5 58.8 125
5-20R 96 125
5-30R 144 125
5-50R 144 125
6-15R 1.5° 60 250
66 208
6-20R 2v 72 250
79.2 208
6-30R 2° 72 250
79.2 208
6-50R 3° 102 250
112.2 208
7-15R 2 59.8 277
7-20R 2 59.8 277
7-30R 3 84.7 277
7-50R 5 139.4 277
0-20R 2L-LP 72 250
79.2 208
1L-N 96 125
0-30R 21-L° 72 250
79.2 208
2L-N 144 125
10-50R 3L-LP 102 250
112.2 208
2L-N 144 125
11-15R 2 50 250
11-20R 3 64 250
11-30R 3 64 250
11-50R 7.5 132 250

Table 94.2 Continued on Next Page
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Table 94.2 Continued

AC HP LRA AC test

NEMA configuration rating® (amperes) voltage
14-15R 1.5L-LP 60 250
66 208
0.5L-N 58.8 125
14-20R 2L-LP 72 250
79.2 208
1L-N 96 125
1 2L-L7 2 2950
79.2 208
2 LN 144 125
1 3L-LP 102 250
112.2 208
2 LN 144 125
1 3L-LP 102 250
112.2 208
2L-N 144 125
1 50 250
1 64 250
1 64 250
1 75 132 250
1 10 168 250
1 55 208
1 55 208
1 71 208
1 75 1452 208
1 75 1452 208
0.5 58.8 125
2P 72 250
79.2 208
L5-15R 0.5 58.8 125
L5-20R 1 96 125
L5-30R 2 144 125
L6-15R 1.5° 72 250
79.2 208
L6-20R 2P 72 250
79.2 208
L6-30R 20 72 250
79.2 208

Table 94.2 Continued on Next Page
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Table 94.2 Continued

AC HP LRA AC test

NEMA configuration rating? (amperes) voltage
L7-15R 2 59.8 277
L7-20R 2 59.8 277
L7-30R 3 84.7 277
L8-20R 3 51 480
L8-30R 5 84 480
L10-20R 2L-LP 72 250
9.2 208
1L-N 96 125
10-30R 2L-L° 72 250
79.2 208
2L-N 144 125
U11-15R 2 50 250
U11-20R 3 64 250
U11-30R 3 64 250
12-20R 5 45.6 480
112-30R 10 84 480
J14-20R 2L-L° 72 250
79.2 208
1L-N 96 125
114-30R 2'LLP 72 250
79.2 208
2L-N 144 125
J15-20R 3 64 250
J15-30R 3 64 250
116-20R 5 45.6 480
116-30R 10 84 480
18-20R 2 55 208
L18-30R 3 71 208
L19-20R 5 45.6 480
L19-30R 10 84 480
L21-20R 2 55 208
L21-30R 3 7 208
L22-20R 5 45.6 480
L22-30R 10 84 480

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

94.3.3 For all devices with nonstandard configurations, the test current corresponding to the horsepower
rating is to be as specified in the Standard for General-Use Snap Switches, UL 20, for a device having an
alternating-current rating of 2 horsepower or less and as specified in the Standard for Enclosed and Dead-
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Front Switches, 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.

95 Temperature Test

95.1 The temperature rise of a cord connector measured at the points described in 95.3 shall not be
more than 30°C (54°F) when the device is carrying its maximum rated current.

95.2 Deleted

95.3 Each of six devices is to be tested. Temperatures are to be measured by means of thermocouples

attached to thewiring terminals or cord connections

Exception: WH
or when the de
of the mated a

954 The ten
until stabilized
consecutive re

en the wiring terminals or cord connections are not accessible for mounting t
vice does not have any wiring terminals, the thermocouples are to be attached
ttachment plug as close as possible to the face of the device

hperature test is to be made following the overload test on, the“devices and

hermocouples
to the blades

s to continue

temperatures are attained. A temperature is considered to be stabilized when three

adings, taken at 5-minute intervals, indicate no further rise-above the ambient

95.5 The ge

possible. Eachy connection to the device being tested is to bexmade by means of a 12-inch
greater length| of the appropriate type of flexible cord that,has an ampacity at least equal

device. The
rating from Ta

956 The co

attachment pllig. For devices with the 1-15R,"5-15R, 5-20R, 6-15R and 6-20R configuratio

plugs shall hg
blades, and th

eration of heat from sources other than the female{contacts is to be minimizg

re size and type are to be determined using the appropriate value for the dg
le 400.5(A) or 400.5(B) of the National:Electrical Code, ANSI/NFPA 70.

htacts of the device being tested are to be connected together by mean

ve the configurations specified in Table 95.1. The plug is to have rigidly
e terminals of the plug are,to be short-circuited by means of the shortest feas

emperature.

d as much as
(300 mm) or
to that of the
vice's current

A

5 of a mated
s, the mating
ttached solid

ble lengths of

the appropriate flexible cord as described in 95.5.
Table 95.1
Mating plug configurations for temperature testing
Dpvice under test Mating plug No. of devices tested

IBR 1-15P 6
5=45R 5=45P 6
5-20R 5-15P 3

5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3

6-20P 3

95.7 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 9 in-Ibf (1.0 N-m) for devices rated 15 A or less and 14 in-Ibf (1.6 N-m)
for other ratings.

95.8 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
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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.

96 Retention of Plugs Test (Repeated)
96.1 General
96.1.1 After completion of the Overload Tests, Section 94, and the Temperature Test, Section 95, the

contacts of a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration cord connector shall retain an
attachment plug so that when tested as described in this section:

a) A force greater than 3 Ibf (13 N) is required to withdraw the plug, and

b) A chrce of 15 Ibf (67 N) is capable of withdrawing the plug.
96.1.2 Delejed
96.2 Plug ré¢tention

96.2.1 Each| of six devices is to be tested. A standard solid-blade attachment plug that|has American
National Stapdard detent holes, in accordance with Wiring DeviCes — Dimensional Specifications |,
ANSI/NEMA WD6, in rigidly mounted blades is to be fully inserted/into the device. The test plugs are to
have the conflguration specified in Table 96.1. A pull of 3 Ibf (13\N) in a direction perpendicular to the plane
of the face ofthe cord connector and tending to withdraw the-plug from the device is then t¢ be applied to
the plug for 1 minute. The displacement of the plug shall net be greater than 0.079 inch (2 mm).

Exception: Cpnnectors may instead be subjected;to the Retention of Blades Test, Sectipn 111.3 (3 Ib
retention).

Table 96.1
Mating plug configurations for plug retention
Device under test Mating plug No. of devices tegted

1-15R 1-15P 6
5-15R 1-15P 6
5-20R 1-15P 3

5-20P? 3
6-15R 2-15P 6

6-20P? 3

@ Shall have the ground blade removed.

96.3 Plug withdrawal

96.3.1 Each of six devices is to be tested. Following the application of the 3 Ibf (13 N), the pull is to be
increased to 15 Ibf (67 N), using test plugs having the configuration specified in Table 96.2, and the plug
shall be withdrawn by the force.

Exception: Connectors may instead be subjected to the Retention of Blades Test, Section 111.4 (15 Ib
withdrawal).
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Table 96.2
Mating plug configurations for plug withdrawal

Device under test Mating plug® No. of devices tested
1-15R 1-15P 6
5-15R 5-15P 6
5-20R 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3
6-20P 3
2 Shall have-AmericamNationat-Standard-detent-hotesimaccordance-with-Wiring-Devices—Bimenstonat-Speifications,
ANSI/NEMA WDS.
97 Resistange to Arcing Test
97.1 If a material is used in the construction of the face of a cord connector in'a way that {he material is

likely to be ex
the overload t
additional 200
the repetition
indication of

cycles of operation under the overload-test conditions following the temper.
if required — see 93.3) of the retention-of-plugs and.gripping tests. There sh
blectrical tracking, formation of a permanent carbon conductive path or i

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

97.2 Alternalively one set of devices may be subjected\to the 50 cycles of operation in the

described in (
determine res

Dverload Tests, Section 94, followed by*the temperature test on the devices
stance to arcing, a second, previously untested set of devices may be sub

cycles of operation under the overload-test conditions.

osed to arcing while in service, the devices that were subjected to 50 cycles ¢f operation in
pst described in Overload Tests, Section 94, shall perform-acceptably when siibjected to an

ture test and
all not be any
pnition of the

overload test
and then, to
jected to 250

echanism for
contacts shall

98 Latching|Mechanism Tests

98.1 General

98.1.1 A 1-1BR, 5-15R, 5-20R, 6-15R, or 6-20R cord connector employing a latching
locking a matdgd attachment\plug in place after its blades have been inserted into the female
be subjected tp the testsdn-this section.

98.2 Cycling test

98.2.1 Deleted

98.2.2 Deleted

Table 98.1

Mating plug configurations for cycling testing
Table deleted

98.2.3 Deleted

98.2.4 Deleted
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98.3 Pull test

98.3.1 After completion of this test, there shall not be any damage to the cord connectors or the blades of
the attachment plugs or other evidence of increased risk of injury or electric shock. The latching means
shall remain functional. There shall not be any loosening of the plug blades or displacement between the
blades at the attachment plug face, nor compression of the folded blades below the minimum allowable
thickness for the configuration. The attachment plug shall be capable of being inserted into a standard
mating receptacle. There shall not be any damage, arcing, or dielectric breakdown during application of
the test potential. The retention of blades test, Section 96 is to be repeated.

98.3.2 Previously untested devices are to be used. With the device firmly secured in place, a mating
attachment plug is to be inserted into the device and the latching mechanism activated to lock the plug in
place. The n;Fting plugs are to have the configurations shown in Table 98.2. A pull of 20 [bf (89 N) in a

direction perpendicular to the plane of the face of the cord connector and tending to withdraw the plug from
the device is fhen to be applied to the plug and the plug shall be withdrawn by the force. The force is then
to be removgd from the plug and the latching mechanism activated to releasethe plug] and the plug
removed from the outlet. This is to be repeated for a total of 250 cycles. Threg“devices afe to be tested
using attachment plugs with rigidly mounted solid blades with standard detent holes. Three|devices are to
be tested usirjg attachment plugs with folded blades and standard detent holes.

Table 98.2
Mating plug configurations for pull testing
Qevice under test Mating plug No. of devices tegted

1-15R 1-15R. 6
5-15R 1-15P 6
5-20R 1-15P 3

5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3

6-20P 3

98.3.3 Each device is then/to-be subjected to a 50-60 Hz essentially sinusoidal potential[equal to twice
the rated voltage plus 1000,V applied between live parts of opposite polarity and between|live parts and
grounding or dead metal parts. The test voltage is to be increased at a uniform rate and gs rapidly as is
consistent with its value being correctly indicated by a voltmeter, and maintained at the tesf| potential for 1
minute. A maling attachment plug capable of withstanding a 2500 V potential is then to be inserted into the
outlet and thejapplication of the test potential is to be repeated.

99 Fuseholder Temperature Test

99.1 When tested as described in this section, the temperature rise of a cord connector incorporating a
fuseholder shall not exceed the following:

a) 30°C (54°F) on the fuse clips when tested with a dummy fuse;
b) 85°C (153°F) on the fuse clips when tested with a live fuse;
c) 30°C (54°F) at the wiring terminals or cord connections at any time (see 99.7); and

d) The relative thermal index of the surrounding insulating material, minus an assumed ambient of
25°C (77°F), at any time (see 99.7).
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99.2 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 99.6 and 99.7).

Exception: The test is not prohibited from being conducted in conjunction with the Temperature Test,
Section 95, when agreeable to all concerned.

99.3 The cord connectors are to be wired in a series circuit as described in the Temperature Test,
Section 95.

99.4 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 mountingthermocouples, the
thermocouple$ are to be attached to the blades as close as possible to the face of the device

99.5 The test is to continue until stabilized temperatures are attained. A temperature is co:rsidered to be
stabilized wheh three consecutive readings, taken at 5-minute intervals, indicate no further fise above the
ambient tempegrature.

99.6 If the tgst is to be conducted with a live fuse, the devices aréto be tested with the lafgest ampere-
rated fuse intgnded for use with the device installed and subjectéd to a test current equal to the maximum
fuse ampere rating.

99.7 If the tgst is to be conducted with a dummy fuse;he devices are to be subjected to|a test current
equal to the mlaximum ampere rating of the intended fuse. The dummy fuse size for devices|incorporating
Class CC, G,|H, J, K, or R is to be as specified’in the Standard for Fuseholders — P4rt 1: General
Requirements| UL 4248-1, the Standard for Fuseholders — Part 4: Class CC, UL 4248-4, the Standard for
Fuseholders | Part 5: Class G, UL 4248-5, thé.Standard for Fuseholders — Part 6: Class H, UL 4248-6, the
Standard for Huseholders — Part 8: ClassdJ,-UL 4248-8, the Standard for Fuseholders — P3rt 9: Class K,
UL 4248-9, the Standard for Fuseholders — Part 11: Type C (Edison Base) and Type S Rlug Fuse, UL
4248-11, the §tandard for Fuseholders = Part 12: Class R, UL 4248-12, and the Standard foy Fuseholders
— Part 15: Clags T, UL 4248-15. The'dummy fuse size for devices employing miscellaneous, [miniature and
micro fuses is|to be as indicated in Table 99.1. To represent the heating of a live fuse, 20°C (36°F) is to be
added to the| recorded temperature rise on the wiring terminals, cord connections, of surrounding
insulating materials.

Nomihal dimensions of dummy fusegaf‘gl!%giggellaneous, miniature and micro quses
Size of fuse Dimensions
Outside diameter Wall thickness Length
5x20 mm 5mm 1.2mm 20 mm
(0.2 x 0.8 inches) (0.2 inches) (0.047 inches) (0.8 inches)
1/4 x 1-1/4 inches 0.25 inches 0.049 inches 1-1/4 inches
(6.4 x 31.8 mm) (6.4 mm) (1.2 mm) (31.8 mm)

99.8 The thermocouples are to consist of 28 — 32 AWG (0.08 — 0.032 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 will be used if a referee
measurement of temperature is necessary.
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99A Spring Action Clamp Terminal Pull Test

99A.1 A cord connector employing spring action clamp terminals shall be subjected to the test conditions
as specified in 99A.2 — 99A.6.

99A.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.

99A.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 sige of the intended flexible cord, as specified by the manufacturer. Theycprd connector
enclosure hoysing and strain relief clamp shall not be used.

99A.4 The fonductor 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 positign and back to the unlatched and unlocked position. This sequence of opefation shall be
repeated for g total of 100 cycles.

99A.5 Folloying the 100 cycles, the conductor shall be reattached to the spring action ¢lamp terminal
and the lever placed in the latched and locked position as intended. A static pull force as spécified in Table
99A.1 shall b¢ applied to the conductor for 1 minute in a direction perpendicular to the plan¢ of the device
under test, tepding to remove the conductor.

Table 99A.1
Test values for spring action clamp terminal pull test
Size of conductor Pullout force
AWG Ibf (pounds)
16 9
14 1.5
12 13.5
10 18.0
20.5
6 21
30

99A.6 Each device is then to be subjected to a 50 — 60 Hz essentially sinusoidal potential equal to twice
the rated voltage plus 1000 V applied between live parts of opposite polarity and between live 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 potential for 1
minute.

100 Improper Insertion Test

100.1 To determine compliance with 15.2.3 and 15.2.4, a cord connector having a 1-15R configuration
shall obstruct the attempted insertion of the test blades illustrated in Figure 100.1, when tested as
described in 100.2 and 100.3.
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Figure 100.1
Improper Insertion Test Blades
TEST BLADE 1
1.40-1.52 mm MAX. 0.13mm R (0.005 INCH R) ALL EDGES
(0.055-0.060")
™\ 152£013mm
s (0.060+0.005 INCH)
7.80-7.92 mm
(0.307-0.312")
45°+30'
MATERIAL: TOOL STEEL
TEST BLADE 2 MAX. 0.13mm R (0.005 INCH R) At EDGES
1.40-1.52 mm
(0.055-0.060") /
= 400¢,0.13mm R
5(32 +0.005" R
7.80-7.92 mm
(0.307-0.312")
soiss0e MATERIAL: TOOL STEEL
100.2 Each pf 12 cord connectors is to.be*“tested while being supported on a flat stegl plate. Rigid
spacing materals may be used to support.a cord connector that because of its shape does|not lie flat on

the steel plate
influence test
slot of the corg
separately.

, provided that by doing _so, pressure is not exerted against the cord conn

connector beingAested. Each contact slot of a non-polarized cord connector

100.3 Each

gradually incr
connectors ar
shall be obstr

est blade€ is*to be inserted into the non-polarized contact slot with a force
ased from zero to a 35 Ibf (156 N). The force is to be maintained for one mi

ector that will

results. The test blades shall be supported and centered above the non-polarized contact

s to be tested

that is to be
hute. Six cord

to _be tested using test blade 1, and six using test blade 2. In each case, t
cted'to the extent that they do not make electrical contact with the device con

e test blades

Tact relating to

the non-polarized siot.

101 Potential Drop in Grounding Connections Test

101.1

A pressure connection that is secured by a means other than riveting, bolting, or welding in the

grounding path of a cord connector grounding device (see 2.14) shall not show a drop in potential of more
than 30 mV from the grounding contact or blade to the grounding terminal while a direct current equal to
the maximum rated current of the device is flowing in the grounding path.
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102
102.1 Gene

102.1.1

Integrity of Assembly Test

ral

A cord connector shall not experience breakage or separation of the device body, detachment of

any cord conductor, or any other damage that could increase the risk of fire or electric shock, when tested
as described in this section.

Exception No. 1: A device intended for use with a strain-relief knot as described in 13.3 is not required to
be subjected to this test.

Exception No
that is tighten

Exception No
Relief Test, S

Exception No

Section SC19.

102.1.2 Afi

inch (305 mm) lengths of the sizes and types of flexible cord‘Chosen to represent the r

intended for ul

102.1.3 The

a) 30

b) 20
for 1 minute ir
102.2 Self-t
102.2.1 If th
the tests desqg

obtained, a §
Section 103.

> A strain-relief iots of » | outside the wiri

bd by one or more screws is not required to be subjected to this test.

3: A cord connector employing pin-type terminals instead shall be_subjecte
pction 107.

4: A Hospital Grade cord connector shall instead be subjected to the Strali

bld-wired device is to be wired in accordance with_the manufacturer's instruc

se with the device. See Reference No. 5 to Table.193.3.

device is to be anchored securely and the'cord is to be pulled steadily as follo
bf (133 N) for a cord with 18 AWG (082 mm?) or larger conductors, and

bf (89 N) for a cord with conductors smaller than 18 AWG (0.82 mm?),
the direction perpendicutar'to the plane of the cord entrance.
inged cord connectors

e cord connector employs a self-hinge that is relied upon to hold the flexible
ribed in 102:1.1 — 102.1.3 are to be repeated with the hinges cut. If unacceptq
eparate’ Set of six devices is to be subjected to the Self-Hinge Flexing Teg

npartment and

d to the Strain

n Relief Tests,

tions using 12
ange of cords

<

S:

cord in place,
ble results are
t described in

103 Self-Hi

103.1

Tge Flexing Test

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.

103.2 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 100°C (212°F); and

c)

temperature.

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

103.3 The hinge of each device shall be completely opened and closed for 100 cycles of operation.
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PIN-TYPE TERMINALS
104 General

104.1 In addition to the general performance requirements for cord connectors, a cord connector with
pin-type terminals shall comply with the requirements in Sections 105 — 109.

105 Assembly Test

105.1 A cord connector with pin-type terminals shall be able to be readily assembled to the flexible cords
with which it is intended to be used.

105.2 The dJavice shall be assembled and tested with each of the sizes and types of flexible cords that it
will physicallyjaccommodate following the instructions provided by the manufacturer:Proper assembly
shall be deterrpined by visual examination and compliance with the tests described in Sections 93 — 109.

Exception: THe device is not required to be assembled and tested with those cord typges and sizes
excluded by tHe marking specified in item (c) of Reference No. 6 of Table 193.83:

106 Temperpture Test

106.1 The tgmperature rise shall not be more than 30°C (54°F) when a cord connector| with pin-type
terminals is cqrrying the current corresponding to the ampacity,of the size cord that the devige is intended
to accommodate.

t is to be conducted on devices assembled to flexible cords selected as follows:

a) For a cord connector intended to be Used with 18 AWG (0.82 mm?) Types SP}1 and SPT-1
cord, two sets of six devices each are to be assembled. One set is to be asgembled using
(0.82 mm?) polyvinyl chloride insulated Type SPT-1 cord having a maximum width of
0.205 ipch (5.21 mm) and a maximum overall thickness of 0.110 inch (2.79 mm). The|second set is
to be assembled using 18 AWG (0.82 mm?) polyvinyl chloride insulated Type SPT-1 |cord having a
minimym overall width of 8:210 inch (5.33 mm).

b) Fora cord connector intended for use with other types of flexible cord, consideration is to be
given to the needtfor testing different types of cords and the effects of variations|on insulation
materigl and thickness for each type of flexible cord.

c) Forla cord connector intended for use with more than one size of flexible cord, th¢ temperature
test is fo'be repeated for each size wire.

106.3 Each set is to be tested for temperature rise following assembly. Thermocouples are to be
attached to the male blades of an attachment plug inserted in the outlet of the cord connector, as close as
possible to the male face of the attachment plug. The assemblies are to be tested for 15 days without
interruption. The device temperature is to be measured at the end of each working day.

106.4 Following the completion of this test, three assemblies using each of the flexible cord sizes and
types specified in 106.2 are to be selected and subjected to the Dielectric Voltage-Withstand Test
described in Section 109.
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107 Strain Relief Test

107.1 When assembled to the intended flexible cord, a cord connector with pin-type terminals shall
withstand the straight pull described in this section without detachment of any cord conductor or any other
evidence of damage that increases the risk of fire or electric shock.

107.2 The testis to be conducted on devices assembled to flexible cords selected as follows:

a) For a cord connector intended to be used with 18 AWG (0.82 mm?) Types SP-1 and SPT-1
flexible cord, two sets of six devices each are to be assembled using the smaller of the two cords
indicated in 106.2.

b) Wi - = = » used, device
assemblies representing each size and type cord are to be tested. Consideration is|to be given to
the effects of anticipated variations in cord insulation material and thickness.in ‘sélecting cords for
the tegts. Two sets with a minimum of three assemblies are to be tested using-€ach fepresentative
size and type cord.

107.3 One get of devices for each cord size and type is to be subjected {0 the test desgribed in 107.4
following assembly in the as-received condition. The second set is to be-tested after being cpnditioned in a
full-draft air-circulating oven for 30 days at 67.0°C (152.6°F).

107.4 While|the cord connector is securely supported by the bedy, a pull is to be applied to the flexible
cord for 1 minute of either:

a) 30 |bf (133 N) when the conductors are 18 AWG (0.82 mm?) or larger, or

b) 20 |bf (89 N) when the conductors are smaller than 18 AWG (0.82 mm?).
The direction pf the force is to be perpendicular-to the plane of the cord entrance.
108 Fault Current Test

108.1 When assembled to thetintended flexible cord, a cord connector with pin-type ferminals shall
withstand the|applied fault current without ignition of the cotton or cord insulation. The circuit breaker shall
operate when|the test circuit isclosed.

108.2 The tg¢stis tolbe conducted on devices assembled to flexible cords selected as follows:

-1 and SPT-1
he two flexible

a) For.a\cord connector
flexiblé—eerd—three—se
cords described in 106.2.

intended to b

b) For a cord connector intended to be used with other cord sizes and types, device assemblies
representing each size and type of cord are to be tested. Consideration is to be given to the effects
of variations in cord insulation material and thickness in selecting cords for the tests. Three sets of
two devices each are to be tested using each representative size and type of cord.

108.3 The cord connectors are to be assembled to a 2-ft (0.6 m) length of each size and type of flexible
cords wired at one end to an attachment plug having screw terminals. A second attachment plug having
screw terminals shorted by a 12 AWG (3.3 mm?) wire is to be plugged into the cord connector. The
assemblies are to be tested as follows:

a) The first set is to be subjected to the test described in 108.4 following assembly in the as-
received condition.
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b) The second set is to be subjected to the test described in 108.4 after being subjected to a 15 Ibf
(67 N) strain relief test for 1 minute.

¢) The third set is to be subjected to the test described in 108.4 after being conditioned in an oven
at 67.0°C (152.6°F) for 30 days.

108.4 A standard screw terminal receptacle of the 5-15R configuration (2-pole, 3-wire, 15A, 125V) is to
be wired in a circuit capable of delivering 1000 A rms at 125 V when the system is short circuited at the
testing terminals. The receptacle is to be wired to the testing terminals by 4 ft (1.2 m) of 12 AWG (3.3 mm?)
wire. A thermal-type 20 A circuit breaker is to be connected between the receptacle and the testing
terminals. The circuit breaker is to be calibrated and found to meet the calibration requirements for circuit
breakers. Cotton is to be placed around the cord connector being tested. The male blades of the
attachment plyg=a f f f he receptacle
and the test cifcuit is to be closed by means of an external switching device.

Cc UUPDU C CIIU U JIY dli© U DT Cl lCU U Ullla U

109 Dielectric Voltage-Withstand Test

a)

-

109.1 The dgssembly of a cord and cord connector with pin-type terminals shall b
withstanding without breakdown, for a period of 1 minute, the application of 2 60 Hz essenti
potential of 1250 V between the two conductors of the flexible cord. Three assemblies are 1
from the tempegrature test specified in Temperature Test, Section 106¢

109.2 The tgst potential is to be supplied from a 500 V-A or\larger capacity testing trans
output is esseptially sinusoidal and can be varied. The applied potential is to be increased f]
the required tgst voltage is reached, and is to be held at that, voltage for a period of 1 minute
in the applied |potential is to be at uniform rate and as rapid as is consistent with its value b
indicated by the voltmeter.

RECEPTACLES
ALL DEVICES
110 Genera

110.1 The performance of a-receptacle is to be investigated by means of the applicable tg
in Sections 60 — 69 and-144"— 161 as specified in Table 59.4. For Hospital Grade recepta
General, Sectlon SC20.6f Hospital Grade Devices, Supplement SC. For self-contained reg
also General, Bection.168.

capable of
blly sinusoidal
o be selected

former whose
rom zero until
The increase
eing correctly

sts described
Cles, see also
eptacles, see

110.2 Flush © elf-contained receptacles having a 5- =20R R_aor 6-20R config

Fation shall be

subjected to the series of tests described in Sections 111 — 115 and other receptacle types to Sections 116
— 120 along with other additional sections as indicated in Table 59.4. The Retention of Plugs Test, Section
116, and the Retention of Plugs Test (Repeated), Section 119, is only required for receptacles having a 1-
15R, 5-15R, 5-20R, 6-15R or 6-20R configuration and not of the flush or self-contained type.

Exception: A receptacle having a 1-15R, 5-15R, 5-20R, 6-15R, or 6-20R configuration and not of the flush
or self-contained type may instead be subjected to the Retention of Blades Test, Section 111, and the
Retention of Blades Test (Repeated), Section 114, as applicable. See Sections 116 and 119 for
requirements.

110.3 Devices of the ANSI/ESTA E1.24 Standard, Type 5 configurations (5T20, 5T30, 5T60 and 5T100)
shall be subjected to all the applicable tests at a voltage rating of 250V. All other ANSI/ESTA E1.24
Standard configurations shall be subjected to all applicable tests at their identified and marked voltage
rating.
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111 Retention of Blades Test

111.1 A flush or self-contained receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration shall be
subjected to the retention of blades test described in this Section.

Exception: A receptacle having a 1-15R, 5-15R, 5-20R, 6-15R, or 6-20R configuration and not of the flush
or self-contained type may instead be subjected to the Retention of Plugs Test, Section 116.

111.2 Receptacles having the break-off tab, when provided, removed from one nonidentified terminal are
to be subjected to ten conditioning cycles of manual insertion and withdrawal of a standard gauge, see
Figure 111.1. Each of six devices is to be tested. The gauge is to be configured as outlined in Table 111.1.
The force applied to insert the gauge for any of the conditioning cycles is not to exceed 40 Ibf (178 N). The
gauge is to have the dimensions indicated in Figure 111.1 but is not to have holes in the Quter ends of the
blades.
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Figure 111.1

Test gauge
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A @'169 - R,193 {0.84] .059
DETAILB 4 0.76 .
SCALE2: THEORETICAL 033
INTERSECTION SECTION A 030
SCALE 5: 1 BLADE DETAIL
su2739
NOTES

1) Pin and blades shall be made of tool steel, Rockwell Hardness C58 to C60.

2) Sharp edges of the blades shall be removed to radius of 0.016 to 0.020” [0.40 mm to 0.50 mm]. Ends of all flat blades bevelled
as shown in the end of blade detail.

3) Blade surfaces shall have a maximum of 32 microinch [813 nm] surface finish in a direction 90° to major axis. Finish is to be
determined visually using a comparative method and 10X optical magnification.

4) “R” designates radius.

5) Grounding pin and flat blades shall be removable and fit in hole/slot with maximum clearance of 0.002” [0.05 mm].

6) All dimensions are in inches. Dimensions in bracket are in mm.

7) Flat blade position in relation to main axis shall be used to suit configurations 1-15R, 5-20R, 5-20RA, 6-20A, 6-20RA.

8) General tolerance not otherwise specified is £0.012” [+0.3 mm].
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Table 111.1
Test gauge configurations for conditioning

Device under test Test gauge No. of devices tested
5-15R 5-15P 6
5-20R 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3
6-20P 3

111.3 The sfandard gauge is o be configured as shown in Table T11.2 using the Tine blade
and with the grounding blade removed. The gauge is then to be inserted in the receptacle af]
(13.3 N) (inclyding the weight of the gauge), which tends to remove the gauge from the.rece

b without holes
d a static 3 Ibf
ptacle, is to be

applied for a period of 1 minute in a direction normal to the plane of the face of the)receptadle. There shall
not be more tihan 0.079 inch (2 mm) displacement of the gauge.
Table 111.2
Test gauge configurations for retention testing
Device under test Test gauge No. of devices tegted
5-15R 1-15P or 5-15P3 6
5-20R 1-15P or 5-15p4 3
5-20P2 3
6-15R 2-15P.or6-15P2 6
6-20R 2-15P or 6-15P? 3
2:20P or 6-20P? 3
@ Test gauge having grounding blade removed.

1114 Thes
the end and
described in H

andard gauge is to be configured as shown in Table 111.3 using the line blade
with the grounding:blade in place. The test is to be conducted using the
igure 111.1A. The-gauge is attached to the apparatus as shown. The apparaty
principal masfs, and a supplementary mass. The supplementary mass is 1.5 Ibs (6.7 N)
mass, togethgr with the-supplementary mass, the Gage and any hardware equals 15 Ibs (6
gage is inserfed fully‘into the device. The principal mass and associated hardware is hun
without jolting. The~gage shall not remain in the receptacle. If the gage does not

s with holes in
apparatus as
s consists of a
The principal
7 N) total. The
g on the gage
withdraw the
ipal mass one

supplementary mass is raised and allowed to fall from a height of 2 in (51 mm) onto the pring
time. The ga i A
supplementary mass and

incorporate a
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Gage

Figure 111.1A
15 Ib test fixture

Receptacle
Under Test

0007,

vV

77

- =1

N 5 D v
% 2in (51 mm)
T

/

Supplementary
Mgss
1.51bs |(6.7N)

L —— Principal Mass

+ Supplementary
Mass + (Gage + all
Hardware =
15 Ibg (67N)

su3384
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Table 111.3
Test gauge configurations for withdrawal testing

Device under test Test gauge No. of devices tested
5-15R 5-15P 6
5-20R 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3
6-20P 3

111.5 Each pftheTine contacts of the receptacles is 10 be tesied using the test blade illusifated in Figure
111.2. Each lipe contact shall be capable of withstanding for 1 minute a static 0.5 Ibf (22 N} applied to the
test blade in @ direction normal to the plane of the face of the specimen and in a directiof that tends to
remove the tgst blade, when the test blade is fully inserted in the contact opening.cThere shall not be more
than 0.079 ing¢h (2 mm) displacement of the test blade.
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Figure 111.2

Test blade

0.750 * .010 DIA.

ﬁ-
L
}—
O
Z
I 0 10 o N0
! NN n ¥ <
© © SO
| oN®] oNe
_ 1 -~ 1
0.061 [}
0.251 0.059
0.249 0.033
0.030
SEE NOTE 8
GRIND THIS
B e ]
DIRECTION
S3635A
Inch (mm) Inch (mm)
0.01d 0.25 0.061 1.55
0.030 0.76 0.203 5.16
0.033 0.84 0.249 6.33
0.045 1.14 0.251 6.37
0.047 1.19 0.625 15.88
0.059 1.50 0.628 15.95
0.750 19.05

NOTES

1) Dimensions are in inches.

2) Metric equivalents are given for general information only and are based upon 1.00 inch = 25.4 mm.

3) Axis of blade and axis on holder must have a combined concentricity and axial alignment tolerance of 0.006 inch (0.15 mm)

maximum T.I.R.
4

~N O O

Length to suit total tool weight of 0.50 pounds.

The blade is to be fastened to the handle in a rigid manner.

)
)
) Sharp edges shall be removed to a maximum radius of 0.015 inch (0.38 mm).
)

The blade shall be of steel having a Rockwell Hardness of C58 to C60. The handle shall be cold rolled steel.

8) The blade surfaces shall not exceed a 32 microinch finish grind in a direction perpendicular to the major axis. Finish is to be
determined visually using a comparative method and 10 X optical magnification.
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112 Overload Test

112.1 A flush or self-contained receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration shall be
subjected to the overload test described in this Section. There shall not be any electrical or mechanical
failure of the device nor pitting or burning of the contacts that would affect the intended function.

Exception: All other receptacles shall instead be subjected to the Overload Test, Section 117.

112.2 The test is to be conducted using direct current with a resistive load. If a receptacle employs
electronic components or if the receptacle is a tamper-resistant type with internal switching contacts, the
test is to be conducted while bypassing those components.

112.3 Each pf six receptacles is to be tested, by machine or manually, as outlined in 1124 and 112.5, by
inserting and [withdrawing an attachment plug of the configuration specified in Table-112.1 having rigidly
secured solid blades that are connected through a flexible cord to a suitable load.”A drounding type
attachment plug is to be used and the grounding blade of the attachment plug istto be copnected to the
grounding comtact of the receptacle under test. The grounding contact of the receptacle under test is to be
connected through a fuse to the ground. The receptacle is to be caused to make and break [150 percent of
rated current ffor 100 cycles of operation at a rate not faster than 10 cycles’per minute. THe blade of the
attachment plug is to mate with the contact of the receptacle for not moreithan 1 second during each cycle.
The attachmeént plug used for this test is able to be changed after. 50 cycles. In the cage of a duplex
receptacle, ofly one set of contacts of each receptacle is to bevetloaded; half of the receptacles are to
be tested at ope contact position and half at the other contact pesition.

Table 112.1
Mating plug configurations for overload testing
Device under test Mating plug No. of devices tegted
5-15R 5-15P 6
5-20R 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3
6-20P 3

112.4 If conducted by machine, it is to withdraw and insert an unrestricted attachment plug with an
average velog¢ity 0f\30 +3 inches/s (760 £75 mm/s) in each direction during a 2-1/2 inch (64 mm) stroke

measured fropn.the fully inserted position. The velocity is to be determined without the receptacle installed
on the machirmmmmmmW

112.5 In the event of failures during machine testing, referee tests may be conducted manually under
conditions similar to those described in 112.4.

112.6 The open circuit voltage of the test circuit shall not exceed 105 percent of the rated voltage and the
closed circuit voltage shall not be less than 95 percent of the rated voltage. At the option of the
manufacturer the open circuit voltage may exceed 105 percent of the rated voltage.

112.7 Neither the blades nor the contacts are to be adjusted, lubricated, or conditioned, other than as
required by Retention of Blades Test, Section 111, before or during the test.

112.8 The receptacle is to be mounted and wired to represent service conditions. If the receptacle is
intended for use with a face plate or the like, it is to be mounted with a suitable metal plate as in service.
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The metal parts that are intended to be grounded shall be connected through a fuse to ground.The frame
(yoke) and enclosure, if any, are to be positive with respect to the nearest arcing point of the receptacle.

112.9 The fuse in the grounding circuit is to be a 15 A-fuse. The fuses in the test circuit are to have the
next higher standard fuse rating than the value of the test current. If either the line fuse or the grounding
fuse opens during the test, the results are not acceptable.

113 Temperature Test

113.1 The contact temperature rise of a flush or self-contained receptacle having a 5-15R, 5-20R, 6-15R,
or 6-20R configuration shall not be more than 30°C (54°F) when the receptacle is carrying its maximum
rated current.

/1

Exception: All pther receptacles shall instead be subjected to the Temperature Test, Section

113.2 Each receptacle provided with means for through-wiring on a branch circuit'is also td
to a terminal t¢mperature test at a current of 20 A. The temperature rise on the terminals shg
than 30°C (541F), except as noted in 113.9.

be subjected
Il not be more

Exception No.
test.

1. Self-contained receptacles are not required to bessubjected to a termingl temperature

Exception No.
Test, Push-In

2: Devices employing "Push-In" terminals are t0'be subjected to the tests in
ferminals, Section 137.

Temperature

Exception No.|3: If a device employs both "Push-In"terminals and either pressure-wire, cla
or wire-binding screw terminals, the "Push-In" tetmmihals are to be subjected to the tests i Temperature
Test, Push-In| Terminals, Section 137. The remaining terminals are to be subjected tq the terminal
temperature tgst in this section. Such receptacles shall be marked to identify the intended use of each
terminal in acqordance with Reference No(256 of Table 193.4.

mp, set screw

and terminal
mm?) solid or

t represented
and terminal
e to be wired

est which is to
3'mm?) solid or

stranded copper building wire for the termlnal temperature test.

113.5 For receptacles of configurations 5-15R and 6-15R not intended for through-wiring, the contact
temperature and terminal temperature tests are to be combined. The receptacle is to be wired with 14
AWG (2.1 mm?) solid or stranded copper building wire.

113.6 The temperature measurement mentioned in 113.1 is to be taken at points as close to the face of
the receptacle as possible on the male blades of an attachment plug inserted in the outlet. The
temperature measurement mentioned in 113.2 is to be made on the wiring terminals of the receptacle if
they are accessible for the mounting of thermocouples.

113.7 When testing receptacles with wire leads that are intended for through-wiring on a branch circuit or
with terminals that are inaccessible for mounting thermocouples, the terminal temperature is to be
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measured on the conductor as close as possible to the entry (exit) of the conductor to (from) the
receptacle.

113.8 When testing receptacles with wire binding screws, screw actuated clamp type or spring action
clamp terminations, the terminal temperature is to be measured on the terminations in a manner such that
the thermocouple does not interfere with the termination.

113.9 When conducting the terminal temperature test on a receptacle provided with break-off tabs the
test current is to pass through one break-off tab (the tab between the identified terminals of a 125 V
receptacle) and a thermocouple affixed to the tab shall not indicate a temperature rise at the tab of more
than 40°C (72°F).

113.10 The
are to contin
when three ¢
temperature.
overload test.

113.11 The

emperature test(s) are to be conducted following the overload test on sixre

nte until stabilized temperatures are attained. A temperature is considered, 1q

bnsecutive readings, taken at 5-minute intervals, indicate no further riSe-abo
The contact temperatures are to be measured at the contacts previously su

pverloaded contacts of individual receptacles are to be connected together

ceptacles and

be stabilized
e the ambient
bjected to the

by means of a

shorted attaclhment plug of the configuration shown in Table 113.1. A standard solid blade aftachment plug

is to be used.
wire that has
to the plug ten

The terminals of the plug are to be short-circuited by, meéans of the shortest fea
an ampacity at least equal to that of the receptacle) The shorting wire is able
minals in order to minimize the generation of heat\from sources other than the

sible length of
o be soldered
contacts.

Table 113.1
Mating plug configurations for temperature testing
Qevice under test Mating plug No. of devices tegted
5-15R 5-15P 6
5-20R 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3
6-20P 3

113.12 The
specified in 1]
connected in

receptacles under test are to be connected in series in the test circuit with b
13.4 or 113.5 using lengths of no less than 20 inches (500 mm). The receptze

Lilding wire as
cles are to be
rthest from an

a.manner such that the current path enters the receptacle at the terminal fu

overloaded ¢

ntact (IT more than one terminal per contact IS proviaed), passes througn the

reak-off tab (if

a break-off tab is provided), passes through one overloaded contact, the shorted plug and the other
overloaded contact, and then exits the receptacle through the terminal closest to the other overloaded
contact.

113.13 Wire binding terminal screws and screw actuated clamp type terminals on the receptacle under
test are to be tightened using a torque of 9 in-Ibf (1.0 N-m) for receptacles wired with 14 AWG (2.1 mm?)
conductor and 14 in-Ibf (1.6 N-m) for receptacles wired with 12 AWG (3.3 mm?) conductor.

114 Retention of Blades Test (Repeated)
114.1 Following the temperature test(s) the overloaded contacts of a flush or self-contained receptacle

having a 5-15R, 5-20R, 6-15R, or 6-20R configuration are to be subjected to a repeated Retention of
Blades Test in accordance with Section 111.
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Exception: A receptacle having a 1-16R, 5-15R, 5-20R, 6-15R, or 6-20R configuration and not of the flush
or self-contained type may instead be subjected to a repeated Retention of Plugs Test in accordance with
Section 116.

115 Resistance to Arcing Test

115.1 If an insulating material is used in the construction of the face of a flush or self-contained
receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration in a way that the material is likely to be
exposed to arcing while in service, the outlets that were subjected to 100 cycles of operation in the
Overload Test described in Section 112 shall perform acceptably when subjected to an additional 150
cycles of operation under the overload test conditions following the temperature test and the repeated

retention of blades test.

Exception: A n
or self-contain

115.2 Alternatively, one set of receptacles may be subjected to the 100 cycles of op

Overload Test
test on the req
receptacles m

115.3 The aftachment plug used for this test may be changed after every 50 operations. T|

be any sustai
electrical trach
breakdown, ag
for one minute

116 Retention of Plugs Test

116.1 The c(
flush or self-c
required to wit

Exception: A
in the female ¢

pceptacle having a 1-15R, 5-15R, 5-20R, 6-15R, or 6-20R configuration.andm
2d type shall instead be subjected to the Resistance to Arcing Test, Section 12

described in Section 112, followed by the temperature test and.repeated reter
eptacles and then, to determine resistance to arcing, a second, previously u
Ay be subjected to 250 cycles of operation under the overload-test conditions.

ned flaming of the material in excess of five seconds duration. There shg
ing or the formation of a permanent carbon“conductive path which results
determined by the application of a 60 Hzessentially sinusoidal potential of 1
between live parts of opposite polarity and-between live parts and dead metal

ntacts of a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration receptacle,
bntained type, shall retainyan attachment plug so that a force greater than 3
hdraw the plug when tested as described in this section.

bceptacle that has.provision for locking the plug in place after the blades have
ontacts (such as’a rotating collar) is not required to be subjected to this test.

116.2 Each ¢
standard solid
with Wiring Deg

which the plug

f six devices is to be subjected to ten conditioning cycles of insertion and wj
blade-attachment plug that has American National Standard detent holes i
V|ces - D|men3|onal SpeC|f|cat|ons ANSI/NEMA WD6 in r|g|dly mounted bla

ot of the flush
0.

ration in the
tion of blades
htested set of

here shall not
Il not be any
n a dielectric
500 V applied
parts.

bther than the
Ibf (13 N) is

been inserted

thdrawal of a
n accordance
des, following

e! configuration

indicated in Table 116.1. A puII of 3 Ibf (13 N)ina d|rect|on perpendlcular to the plane of the face of the
receptacle and tending to withdraw the plug from the device is then to be applied to the plug for 1 minute.
The displacement of the plug shall not be greater than 0.079 inch (2 mm).

Exception: Receptacles of this type may instead be subjected to the Retention of Blades Test, Section
111.2 and 111.3 (conditioning and 3 Ib retention).
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Table 116.1
Mating plug configurations for plug retention

Device under test Mating plug No. of devices tested

1-15R 1-15P 6
5-15R 1-15P 6
5-20R 1-15P 3

5-20P? 3
6-15R 2-15P 6
6-20R 2-15P 3

6-20P? 3

@ Shall ha

il o loloal ol
e grotmaoiaae TeMovVeGT

117 Overload Test

117.1 Gene
11711 Arrsg
test as descr
performing ad

ral

ceptacle shall be capable of performing acceptably when¢subjected to the cu
bed in this section. A receptacle additionally rated in horsepower shall also
ceptably when subjected to the horsepower overload‘test as described in

either case, there shall not be any electrical or mechanical failure of the device, openir

grounding fug
intended func

Exception No
is not requireq

Exception Ng
obvious that d

117.1.2 The
for use with a
at 250 Vor le
the test circui

e, welding of the contacts, nor burning or pitting of the contacts that wq
lion of the device.

1: A receptacle that is intended for disconnecting use only and not for curre
l to be subjected to this test. See also192.6.

. 2: Either the current overload”test or horsepower overload test may be
ne test is fully represented bythe other.

device is to be mounted and wired to represent service conditions. If the dev
face plate or the like;\it is to be mounted with a metal plate as in service. If the
S, the metal plate.is to be connected through a fuse to ground, to the grounde
, or to a circuit eonductor that differs from at least 125 V in potential from one

remaining conpductors insthe circuit. If the device is rated more than 250 V, the plate is to

similarly to a
conductors in
to the nearest

Circuit conductor that differs by at least the rated potential from one or more of
the circuit. The frame (yoke) and enclosure, if any, are to be electrically positi
arcing point of the device.

rrent overload
be capable of
his section. In
g of a line or
uld affect the

nt interruption,

omitted if it is

ce is intended
device is rated
d conductor of
or more of the
be connected
the remaining
e with respect

117.1.3 The

a) A1

fuse in the grounding conductor is to be:

5 A fuse if the device being tested is rated 30 A or less; or

b) A 30 A fuse if the device being tested is rated more than 30 A.

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

117.1.4 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.
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117.1.5 Each of six devices is to be tested by machine or manually by inserting and withdrawing an
attachment plug having rigidly secured solid blades that are connected through a flexible cord to a load.
For devices with a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration, the mating plugs shall have the
configurations specified in Table 117.1. When an equipment-grounding connection is provided in the
device being tested, a grounding-type attachment plug is to be used and the grounding blade of the plug
connected to the grounding contact of the device being tested. The grounding contact is then to be
grounded through a fuse as specified in 117.1.3.

Table 117.1
Mating plug configurations for overload testing

Dpviteundertest Mating-pitg Noofdevicestested

1-15R 1-15P 6
5-15R 5-15P 6
5-20R 5-15P 3

5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3

6-20P 3

117.1.6 For p device rated 20 A or less, the test machine.is<to withdraw and insert an unrestricted

during a 2-1/2
bd without the

attachment plyg with an average velocity of 30 £3 inches/s (76075 mm/s) in each direction
inch (64 mm) s$troke measured from the fully inserted position: The velocity is to be determin
outlet device ipstalled on the machine to eliminate restrictions on the plug motion.

117.1.7 For a device rated more than 20 A the test machine unrestricted plug velocity and
are to be adjugted as necessary to obtain the maximum mating time required in 117.1.8.

stroke length

117.1.8 The
no faster than
the device for
each cycle. Fg
position after i

117.1.9 Blad

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

device is then to make and break the required test load for 50 cycles of oper
10 cycles per minute. The pblade of the attachment plug is to mate with the fem
no more than 1 second for straight-blade devices, and 3 seconds for locking g
r locking devices,eagch cycle of operation is to include rotation of the test plug
hsertion, and back-to the unlocked position before withdrawal.

s or contacts are not to be adjusted, lubricated, or otherwise conditioned be

117.1.10 Int

ne_event that unacceptable results are obtained in the machine testing descri

ption at a rate
ale contact of
evices during
to the full lock

fore or during

bed in 117.1.6

or 117.1.7, referee tesis may be conducted manually under conditions similar to those descri

or117.1.7.

117.2 Current overload test

117.21

bed in 117.1.6

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 illustrated in Wiring Devices — Dimensional
Specifications, 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.
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117.2.2 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.

117.3 Horsepower overload test

117.3.1 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

117.3.2 For
Specificationg

specified in Table 117.2. The load for an alternating current horsepower rating is:to have a

0.40 — 0.50.
horsepower r
250 Vac and

Exception No
30R, SS1-50
Specificationy
Standard for

required to be

Exception No
not to be subj

Exception No
Dimensional |

Iintested devices.

devices with standard configurations illustrated in Wiring DevVices -
, ANSI/NEMA WD8, the test current corresponding to the AC horsepower rat

For devices with a voltage rating of 250 volts, the overload\test for the p
bting is to be conducted at both 208 V ac and 250 V ac. A single test may be
At the test current for 208 V ac, if agreeable to all parties.

1: Devices with a L9-20R, L9-30R, L13-30R, L17*30R, L20-20R, L20-30R,
R, SS2-50R, TT-R, ML-1R, ML-2R, or ML-3R canfiguration in Wiring Devices
, ANSI/NEMA WDG6 or one of the configuratiens illustrated in Figures C1.1
Wiring Device Configurations, UL 1681 do.noPhave assigned horsepower ratin
subjected to the horsepower overload test.

bcted to the horsepower overload-test.

3: Receptacles havingra 1-15, 5-15, 5-20, 6-15, or 6-20 configurations in Wi
bpecifications, ANSI/NEMA WD6 shall not to be subjected to the horsepower o

f

Dimensional
ng shall be as
ower factor of
ase to phase
conducted at

| 23-20R, L23-
— Dimensional
— C1.5 of the
gs and are not

2: Appliance, equipment or fixture-outlets do not have assigned horsepower fatings and are

ring Devices —
verload test.

Table 117.2
Test curfent (locked rotor amperes) for horsepower rated NEMA configuration re¢eptacles
NEMA Eonfiguration AC HP LRA AC tegt
rating® (amperes) voltaqe
1.15R Q5 588 1')RI

2-15R 1.5° 60 250

66 208

2-20R 2° 72 250

79.2 208

2-30R 2b 72 250

79.2 208

5-15R 0.5 58.8 125

Table 117.2 Continued on Next Page
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Table 117.2 Continued

NEMA configuration AC HP LRA AC test
rating® (amperes) voltage
5-20R 1 96 125
5-30R 144 125
5-50R 144 125
6-15R 1.5° 60 250
66 208
6-20R 2° 72 250
(9.2 2006
5-30R 2° 72 250
79.2 208
5-50R 3P 102 250
112.2 208
F-15R 2 59.8 277
F-20R 2 59.8 277
F-30R 3 84.7 277
F-50R 5 1394 277
10-20R 2L-LP 72 250
79.2 208
1L-N 96 125
10-30R 2L-LP 72 250
79.2 208
2N 144 125
10-50R 3L-LP 102 250
112.2 208
2L-N 144 125
11-15R 2 50 250
11-20R 64 250
11=30R 3 64 250
11-50R 7.5 132 250
14-15R 1.5L-LP 60 250
66 208
0.5L-N 58.8 12
14-20R 2L-LP 72 250
79.2 208
1L-N 96 125
14-30R 2L-LP 72 250

Table 117.2 Continued on Next Page
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Table 117.2 Continued

NEMA configuration AC HP LRA AC test

rating? (amperes) voltage
79.2 208
2L-N 144 125
14-50R 3L-L° 102 250
112.2 208
2L-N 144 125
4-0UR o L-L” 102 290
112.2 208
2L-N 144 125
[15-15R 2 50 250
[15-20R 3 64 250
15-30R 3 64 250
[15-50R 7.5 132 250
[15-60R 10 168 250
[18-15R 2 55 208
[18-20R 2 55 208
18-30R 3 71 208
18-50R 7.5 145.2 208
[18-60R 7.5 145.2 208
| 1-15R 0.5 58.8 125
| 2-20R 20 72 250
79.2 208
| 5-15R 0.5 58.8 125
| 5-20R 1 96 125
| 5-30R 2 144 125
| 6-15R 1.5° 72 250
79.2 208
L6-20R 20 72 250
79.2 208
L6-30R 20 72 250
79.2 208
L7-15R 2 59.8 277
L7-20R 2 59.8 277
L7-30R 3 84.7 277
L8-20R 3 51 480
L8-30R 5 84 480

Table 117.2 Continued on Next Page
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Table 117.2 Continued

NEMA configuration AC HP LRA AC test

rating® (amperes) voltage
L10-20R 2L-LP 72 250
79.2 208
1L-N 96 125
L10-30R 2L-L° 72 250
79.2 208
2L-N 144 125
L{I1-15R 50 250
L[I1-20R 64 250
L[11-30R 64 250
L[12-20R 5 45.6 480
L[12-30R 10 84 480
L[14-20R 2L-LP 72 250
792 208
1L-N 96 125
L[14-30R 2L-LP 72 250
79.2 208
2L-N 144 125
L[I5-20R 3 64 250
L[15-30R 64 250
L[16-20R 5 45.6 480
L[16-30R 10 84 480
L[I8-20R 2 55 208
L[I8-30R 71 208
L[19-20R 5 45.6 480
L[19:-30R 10 84 480
L21-20R 55 208
L21-30R 71 208
L22-20R 5 45.6 480
L22-30R 10 84 480
L25-30R 2 72 240
79.2 208
L26-30R 7.5 84 415

@ The phase to phase horsepower ratings are noted by "L-L". The phase to neutral ratings are identified by "L-N".
b Also suitable for 208 V motor applications at the indicated horsepower rating.
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117.3.3 For all devices with nonstandard configurations, the test current corresponding to the
horsepower rating is to be as specified in the Standard for General-Use Snap Switches, UL 20, for a
device having an alternating-current rating of 2 horsepower or less and as specified in the Standard for
Enclosed and Dead-Front Switches, 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.

118 Temperature Test
118.1

Contact and terminal temperature

118.1.1  The temperature rise of a receptacle measured as at the points described in 118.1.2, shall not be
more than 30°C (54°F) when the device is carrying its maximum rated current.

118.1.2 Eac
thermocouple
thermocouple

Exception: W
is not provide
attachment p

118.1.3 The
until stabilize
consecutive r
temperature.

118.1.4 The
as possible. B
greater length
determined u
Electrical Cod

a) Anm
Aorle

b) An
greate]

c) Am

h of six devices is to be tested. Temperatures are to be measuted

S.

hen the wiring terminals are not accessible for mounting thermocouples or wi
d with wiring terminals, the thermocouples are to be attachied to the blades
/g as close as possible to the face of the device.

temperature test is to be made following the overlead test on the devices ang
 temperatures are attained. A temperature is.;‘considered to be stabilize
padings, taken at no less than 5-minute intervals, indicate no further rise abo

generation of heat from sources othéf than the female contacts is to be minin
ach connection to the device being-tested is to be made by means of a 12-ing
of Type RH, Type TW, or othét-equivalent building wire. The wire size and

e, ANSI/NFPA 70, as follows:

s for use on copper'conductors only.

hpacities for.Copper conductors temperature rated at 75°C (167°F) for a re
r than 100 A-for use on copper conductors only.

pacities” for copper conductors temperature rated at 75°C (167°F) for a re

by means of

s attached to the wiring terminals of the device when they are accessible for the mounting of

nen the device
of the mated

is to continue
d when three
e the ambient

hized as much
h (300-mm) or
type are to be

5ing the appropriate value, forthe device's current rating from Table 310-16 of the National

pacities for copper.conductors temperature rated at 60°C (140°F) for a receptacle rated 100

ceptacle rated

ceptacle rated
in accordance

greate

rthan 30A, and 100 A or less, for use on copper conductors only and marked

with T.

bie 1934

d) Ampacities for copper conductors temperature rated at 60°C (140°F) for an AL-CU receptacle.

e) Ampacities for copper conductors temperature rated at 60°C (140°F) for a CO/ALR receptacle.

Exception: An AL-CU receptacle identified for use on 75°C (167°F) wire is to be wired with the conductors
specified in Table 118.1.
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Table 118.1
Test conductor sizes for AL-CU receptacles identified for use on 75°C (167°F) wire
Device rating, A Test conductor type and size, AWG (mm?)
30 aluminum, 10 (5.3)
50 copper, 8 (8.4)
60 copper, 6 (13.3)

118.1.5 The contacts of the device being tested are to be connected together by means of a mated
attachment plug. For devices with a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration, the mating plugs
shall have the configurations specified in Table 118.2. The plug is to have rigidly attached solid blades and
the terminalsr;rf the plug are to be short-circuited by means of the shortest feasible length df flexible cord

that has an anppacity at least equal to that of the device. The wire size and type are to be determined using
the appropriafe value for the device's current rating from Table 400.5(A) or 400.5(B) of the National
Electrical Codg, ANSI/NFPA 70.

Table 118.2
Mating plug configurations for temperature testing
Dpvice under test Mating plug No. of devices tested

1-15R 1-15P 6
5-15R 5-15P 6
5-20R 5-15P 3

5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3

6-20P 3

118.1.6 The fterminals are to be tightened to the marked torque limit or, when a tightening torque is not
provided, the {forque used is to be 9 in-Ibf (1.0 N-m) for devices rated 15 A or less and 14 in-Ibf (1.6 N-m)
for other ratings.

118.1.7 Temperature readings are to be obtained by means of thermocouples consisting of|28 — 32 AWG
(0.8 — 0.032 mm?) ironand constantan wires with a potentiometer type of indicating instrument. This
equipment is tp be uséd)when a referee measurement of temperature is necessary.

118.2 Feed-through terminal temperature

118.2.1 The temperature rise of the terminals of a receptacle that has a current rating of 15 or 20 A at
125 or 250 V and that is provided with wiring terminals for through connection, shall not be more that 30°C
(54°F) when a current of 20 A is passed through both terminals.

Exception: A receptacle that employs the conventional form of terminal plate with two wire-binding screws
or pressure-wire connectors is not required to be subjected to this test.

118.2.2 The testis to be made in accordance with 118.1.2 — 118.1.6 but without a load on the receptacle
contacts. Approximately 12-inch (300-mm) lengths of 12 AWG (3.3 mm?) wire are to be used for
connections.
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118.2.3 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.

119 Retention of Plugs Test (Repeated)

119.1

119.1.1

General

After completion of the Overload Test, Section 117, and the Temperature Test, Section 118, the

contacts of a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration receptacle, other than the flush or self-
contained type, shall retain an attachment plug so that when tested as described in this section:

a) A force greater than 3 Ibf (13 N) is required to withdraw the plug, and

b) A force of 15 Ibf (67 N) is capable of withdrawing the plug.

Exception: A
in the female

119.2 Plug

119.21 Eac

National Stapdard detent holes, in accordance with Wiring, Devices — Dimensional

ANSI/NEMA
have the con
plane of the f4
the plug for 1

receptacle that has provision for locking the plug in place after the.blades have
contacts (such as a rotating collar) is not required to be subjected to this test.

retention

h of six devices is to be tested. A standard solid-blade attachment plug that

VD6, in rigidly mounted blades is to be fully inserted into the device. The te
iguration specified in Table 119.1. A pull_ ofZ3 Ibf (13 N) in a direction perpe
ce of the receptacle and tending to withdraw the plug from the device is then t
minute. The displacement of the plug shall not be greater than 0.079 inch (2 m

been inserted

has American
Specifications,
5t plugs are to
ndicular to the
b be applied to
Mm).

Exception: Re¢ceptacles of this type may instead be subjected to the Retention of Bladeq Test, Section

111.3 (3 Ib retention).

Table 119.1
Mating plug configurations for plug retention

Qevice under test Mating plug No. of devices tegted

1-15R 1-15P 6
5-16R 1-15P 6
5-20R 1-15P 3

5-20pP2 3
6-15R 2-15P 6
6-20R 2-15P 3

6-20P? 3

@ Shall have the ground blade removed.

119.3 Plug withdrawal

119.3.1 Each of six devices is to be tested. Following the application of the 3 Ibf (13 N), the pull is to be
increased to 15 Ibf (67 N), using test plugs having the configuration specified in Table 119.2, and the plug
shall be withdrawn by the force.

Exception: Receptacles of this type may instead be subjected to the Retention of Blades Test, Section
111.4 (15 Ib withdrawal).
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Table 119.2
Mating plug configurations for plug withdrawal
Device under test Mating plug® No. of devices tested
1-15R 1-15P 6
5-15R 5-15P 6
5-20R 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R 6-15P 3
6-20P 3
a Shall havgAmericamiNationat-Standard-detentirotesimaccordance-withrArir 4e) Devices—Dimenstomat spck iﬁCatiOnS,
ANSI/NEMA WD6.
120 Resistanhce to Arcing Test
120.1 If a material is used in the construction of the face of a receptacle in a way that the material is likely

to be exposed
overload test
additional 200
the repetition
indication of

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

120.2 Alternatively one set of devices may be subjected . to the 50 cycles of operation in the

described in (
determine res

cycles of operation under the overload-test conditions.

121 Fuseho

121.1 When
fuseholder sh4

a) 30°
b) 85°
c) 30°

to arcing while in service, the devices that were subjected‘t0)50 cycles of of
described in Overload Test, Section 117, shall perform acceptably when su

if required — see 116.2) of the retention-of-plugs and gripping tests. There sh
blectrical tracking, formation of a permanent carbon conductive path or i

Dverload Test, Section 117, followed by*the temperature test on the devices
stance to arcing, a second, previously untested set of devices may be sub

der Temperature Test

tested as describeduin‘this section, the temperature rise of a receptacle in
Il not exceed the following:

C (54°F) on the fuse clips when 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 121.7); an

eration in the
bjected to an

cycles of operation under the overload-test conditions following the temperature test and

all not be any
pnition of the

overload test
and then, to
jected to 250

corporating a

d

d) The relative thermal index of the surrounding insulating material, minus an assumed ambient of
25°C (77°F), at any time (see 121.7).

121.2 The testis 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 121.6 and 121.7).

Exception: The test may be conducted in conjunction with the Temperature Test, Section 113, if agreeable
to all concerned.

121.3 The receptacles are to be wired in a series circuit as described in the Temperature Test, Section

113.
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121.4 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.

121.5 The 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.

121.6

If the test is to be conducted with a live fuse, the devices are to be tested with the largest ampere-

rated fuse intgnded for use with the device installed and subjected to a test current equaHo
fuse ampere fating.

121.7 |If the [test is to be conducted with a dummy fuse, the devices are to be subjected tq
equal to the maximum ampere rating of the intended fuse. The dummy fuse sizge for device
Class CC, G| H, J, K, or R is to be as specified in the Standard for Fuseholders — P
Requirementg, UL 4248-1, the Standard for Fuseholders — Part 4: Class.C€C, UL 4248-4, th
Fuseholders + Part 5: Class G, UL 4248-5, the Standard for Fuseholders— Part 6: Class H,

Standard for Fuseholders — Part 8: Class J, UL 4248-8, the Standard for Fuseholders — P
UL 4248-9, the Standard for Fuseholders — Part 11: Type C (Edison Base) and Type S

4248-11, the $tandard for Fuseholders — Part 12: Class R, Ulx4248-12, and the Standard fq
— Part 15: Class T, UL 4248-15. The dummy fuse size for devices employing miscellaneous,
micro fuses ig to be as indicated in Table 121.1. To represent the heating of a live fuse, 20
be added to the recorded temperature rise on the wiring terminals, cord connections, an

the maximum

a test current
5 incorporating
art 1: General
e Standard for
L 4248-6, the
art 9: Class K,
Plug Fuse, UL
r Fuseholders
miniature and
"C (36°F) is to
d surrounding

insulating mafterials.
Table 121.1
Nomjnal dimensions of dummy fuses for miscellaneous, miniature and micro fuses
Dimensions
Size of fuse
Outside diameter Wall thickness Length
5x 20 mm 5 mm 1.2mm 20 mm
(0.2 x 0.8 inches) (0.2 inches) (0.047 inches) (0.8 imches)
1/4 x 144" inches 0.25 inches 0.049 inches 1-1/4 jnches
(6.4%31.8 mm) (6.4 mm) (1.2 mm) (31.4 mm)

121.8 The thermocouples are to consist of 28 — 32 AWG (0.08 — 0.032 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 will be used if a referee
measurement of temperature is necessary.

122 Fault Current Test

122.1  When a flush or self-contained receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration is
tested as described in this section, the circuit breaker shall operate when the test circuit is closed. The
grounding path shall retain its integrity as demonstrated by a continuity check after removing and
reinserting the attachment plug.

122.2 Each receptacle is to be tested at rated voltage on a circuit capable of delivering 1000 A rms at
125 V to ground through shorted bus bars. The line and ground terminals of each receptacle are to be
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wired to the supply terminals using a total of 4 ft (1.22 m) of 12 AWG (3.3 mm?) wire with the receptacle
installed in a flush device box with a metal faceplate. A 20 A circuit breaker for branch circuit protection is
to be connected between the receptacle line terminal and one supply terminal. The circuit is to be
completed by the insertion into the energized receptacle of a standard solid blade grounding-type
attachment plug with a 2-ft (0.61-m) length of flexible cord having 14 AWG (2.1 mm?) conductors with the
bared ends of the ungrounded and grounding conductors twisted together, soldered, and insulated. Each
receptacle is to be tested once. Duplex receptacles are to be tested using one set of contacts for half of
the test and the other set of contacts for the remainder of the test.

Exception: When testing a receptacle intended to be used only on a 15-A branch circuit and so marked, it
is to be wired to the test terminals using a total of 4 ft (1.22 m?) of 14 AWG (2.1 mm?) solid copper wire and
a 15-A circuit breaker is to be employed.

123 TerminJI Strength Test

123.1 A flush or self-contained receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration, when
tested as desdribed in this section, shall not exhibit:

a) Damage to the receptacle including but not limited to breakage‘ofithe housing, m{salignment of
contacfts, or stripping of the terminal plates or screws;

b) Vis|ble displacement of the wires relative to the terminals’ following the pull tes} described in
123.7;

c) Interference with the insertion of a mating attachment plug or its seating against the receptacle
face;

d) Forges in excess of 40 Ibf (178 N) required;to seat a standard gauge against the r¢ceptacle face
during the conditioning described in 123.3\0r during the plug retention and withdrawpl evaluations
descried in 123.8 and 123.9;

e) Dis;rlacement of the standard-gauge of more than 0.079 inches (2 mm) during the |plug retention

evaluation described in 123.8; or

f) Inabjlity to release the.standard gauge during the plug release evaluation described in 123.9.

123.2 Previously untested:receptacles are to be used for this test as follows:

a) Three receptacles if the device employs wire-binding screws alone or in combinat{on with push-
in term|nals:

b) Three'réceptacles if the device employs pressure-wire terminals only: or |

c) Six receptacles if the device employs wire-binding screws in combination with pressure-wire
terminals.

123.3 The contacts of the receptacle are to be subjected to ten conditioning cycles of manual insertion
and withdrawal of the standard gauge shown in Figure 111.1. In the case of a duplex receptacle, both sets
of contacts are to be conditioned. The gauge is to be assembled with the grounding pin and with the line
blades without the holes in the outer ends of the blades. A receptacle rated 20 A with the "T" slot contact is
to be subjected to the conditioning cycles with the gauge assembled in the 15 A configuration. If the
receptacle is provided with breakoff tabs, one tab is to be removed from one line terminal on each device
prior to the conditioning. The receptacle shall comply with 123.1 (a), (c), and (d) upon completion of this
conditioning.
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123.4 After the receptacle contacts have been conditioned, one line terminal and one neutral terminal on
each outlet of a receptacle rated 125 V, or one line terminal on each pole on each outlet of a 250 V
receptacle, are to be wired as outlined in Table 123.1 for single receptacles or in Table 123.2 for duplex
receptacles.

Table 123.1
Terminal testing configurations single receptacles

Terminals to be wired on each device

Terminal type No. of devices (see 123.4)
Wire-binding screw (alone or in 3 Two wire-binding screw terminals
combinatignwith push-in terminals)
Pressure-yire terminal only, 3 Two pressure-wire terminals

1 wire entry per terminal

Pressure-wire terminal only, 1 Two pressure-wire terminals wired using
2 wire entrles per terminal Configuration\No. 12
1 Two pressure-wire terminals wired using

Configuration No. 22

1 Two pressure-wire terminals wired using
Configuration No. 32

Combinatipn wire-binding screw and 3 Two wire-binding screw termina
pressure-wire terminal,
1 wire entry per terminal

[

3 Two pressure-wire terminals
Combinatipn wire-binding screw and 3 Two wire-binding screw terminals
pressure-wire terminal,
2 wire entrles per terminal
1 Two pressure-wire terminals wired using
Configuration No. 12
1 Two pressure-wire terminals wired using
Configuration No. 22
1 Two pressure-wire terminals wired using

Configuration No. 32

@ The wirinjg configurations for pressure-wire terminals with two wire entries per terminal are shown in Figure [123.1.

Table 123.2
Terminal testing configurations duplex receptacles

Terminal type No. of Outlet tested Terminals to be wired on each
devices device (see 123.4)
Wire-binding screw (alone orin 3 Both Two wire-binding screw terminals

combination with push-in terminals)

Pressure-wire terminal only, 3 Both Two pressure-wire terminals
1 wire entry per terminal

Table 123.2 Continued on Next Page
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Table 123.2 Continued

Terminal type No. of Outlet tested Terminals to be wired on each
devices device (see 123.4)
Pressure-wire terminal only, 1 Both Two pressure-wire terminals wired
2 wire entries per terminals using Configuration No. 12
1 Both Two pressure-wire terminals wired
using Configuration No. 22
1 Both Two pressure-wire terminals wired
using Configuration No. 32
Combination wire-binding screw and 3 Upper Two wire-binding screw terminals
pressure-w{re termmar,
1 wire entry| per terminal Lower Two pressure-wire tefminal
3 Upper Two pressure-wire terminal
Lower Two wire-binding’screw terminals
Combinatioh wire-binding screw and 1 Upper Twowire=binding screw terminals
pressure-wjre terminal,
2 wire entrig¢s per terminal Lower Two pressure-wire terminals wired
using Configuration No. 12
1 Upper Two wire-binding screw terminals
Lower. Two pressure-wire terminals wired
using Configuration No. 22
1 Upper Two wire-binding screw terminals
Lower Two pressure-wire terminals wired
using Configuration No. 32
1 Upper Two pressure-wire terminals wired
using Configuration No. 12
Lower Two wire-binding screw terminals
1 Upper Two pressure-wire terminals wired
using Configuration No. 22
Lower Two wire-binding screw terminals
1 Upper Two pressure-wire terminals wired
using Configuration No. 32
Lower Two wire-binding screw terminals

2 The wirind configurations for pressure-wire terminals with two wire entries per terminal are show in Figure 143.1.
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NO WIRE

1 WIRE
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S3636

123.5 Each

tightening tor;ﬂ

specified in t
placing the s
Pressure-wirg
is to be seate

Figure 123.1

Wiring configurations for back-wired terminals

NFIGURATION #1

1 WIRE

2 WIRES

NO WIRE

CONFIGURATION #2

CONFIGURATION #3

terminal is to be wired with (12" AWG (3.3 mm?) solid copper conductor b
ue as specified in Table 128.3 to the terminal screw. The wire is to be strippe|
e manufacturer's installation instructions. Wire-binding screw terminals are
ripped conductor under the screw head and wrapping it 2/3 — 3/4 turn aroynd the screw.
terminals are to be'wired by placing the stripped conductor into the terminal.
J to follow any wire’guides or other openings provided to align the conductor w

applying the
d to the length
0 be wired by

The conductor
ith the back of

the receptacle housing. The terminal screw is to be tightened with a clutch-type torque scrgwdriver which

has been cali
upon complet

on of this)procedure.

brated and preset to release at the specified value. The receptacle shall compl

Table 123.3

with 123.1(a)

Terminal screw tightening torque

Tightening torque

Screw size pound-inches (N-m)
No. 6 or less 12(1.4)
No. 8 or greater 14 (1.6)

123.6 Each termination is then to be disassembled and the assembly and torquing repeated once using
newly stripped wire. The receptacle shall comply with 123.1(a) upon completion of this procedure.
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123.7 Following the last torquing, each terminal is to be subjected to a straight 20-Ibf (89-N) pull applied
to each wire for 1 minute perpendicular to the plane of the back cover of the receptacle. The receptacle
shall comply with 123.1 (a) and (b) upon completion of this procedure.

123.8 The standard gauge shown in Figure 111.1 assembled without the grounding pin and with the line
blades without holes in the outer ends of the blades is then to be inserted into each outlet of the receptacle
while measuring the insertion force. A receptacle rated 20 A with the "T" slot contact is to be tested with
the gauge assembled in the 15 A configuration. A static 3 Ibf (13.3 N) is then to be applied for a period of
one minute in a direction perpendicular to the plane of the face of the receptacle that tends to remove the
gauge from the outlet. The receptacle shall comply with 123.1 (a), (c), (d), and (e) upon completion of this
procedure.

123.9 The sfandard gauge is then to be reconfigured with the grounding pin and with line blades with
holes in the oyter ends of the blades and inserted into each outlet of the receptacle. A réceptacle rated 20
A with the "T"[slot contact is to be tested with the gauge assembled in the 15 A configuratign. A static 15
Ibf (67 N) is fo be applied to the gauge in a direction perpendicular to the plane of the face of the
receptacle that tends to remove the gauge from the outlet. The receptacle shall}comply with|123.1 (a), (c),
(d), and (f) upgn completion of this procedure.

124 Assembly Security Test

1241 A flusl receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R-configuration is to be mounted in the
fixture describgd in Figure 124.1, and 50 Ibf (220 N) is to be applied, as shown in Figure 124.p, for a period
of 10 s by means of a push-out tool inserted into the slots of'the receptacle. The push-out topl required for
configuration $-15R is to be as shown in Figure 124.3. Théool used for configurations 5-20R, 6-15R, and
6-20R is to haye the same design but is to be modified to-fit the slots. For a single receptacle] the push-out
tool (see Figure 124.3) is to be modified to have a single set of blades.

Exception: A delf-contained receptacle having.a5-15R, 5-20R, 6-15R, or 6-20R configuratiof shall instead
be subjected tp the Assembly Security TestSection 174.
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Figure 124.1
Receptacle test fixture
l l l
| | |
3.286
3.276
2.937 0% =
[y— " —_—
9932 500 —==ss]
——i'“—i 156 DIA | 250 | |
+.005
2 PLACES rh rh
| HARD DOWEL | r I
125R q:_ 1.750
i A 1 1 N e e e =]
| .500
| f
3.938 ‘
+.020
SB1276A
Inches mm
0.005 0.13
0.020 0.51
0.125 3.18
0.156 3.96
0.250 6.35
0.500 12.70
1.000 25.40
1750 44 .45
2932 7447
2.937 74.60
3.276 83.21
3.286 83.46
3.938 100.03
NOTES
1) Dimensions are in inches.
2) Metric equivalents are given in general information only and are based upon 1.00 inch = 25.4 mm.
3) Unless otherwise specified, tolerance is £0.010 inch (0.25 mm).

4)

The fixture shall be of cold rolled steel.
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Figure 124.2

Assembly security test method

APPLIED FORCE
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124.2 There
separation of
force. There

incapable of fU

124.3 The rg
applied, as sh
criteria of 124.

1244 The re
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57

shall not be any mechanical “breakage of the receptacle that exposes
he face and body by more.than 1/16 inch (1.6 mm), measured after removal
shall not be any permanent deformation of the yoke that would render t
nctioning as intended.

ceptacle is thef to'be placed in an inverted position in the test fixture and the
bwn in Figure\124.4, for a period of 10 s by means of a bridge as shown in Figu
P shall apply

live parts or
of the applied
ne receptacle

50 Ibf (220 N)
re 124.5. The

ceptacle shall maintain grounding continuity between the grounding termin

pin. An indicat

| and ground

ing device such as an ohmmeter, a battery-and-buzzer combination, or similar device is to

be used to determine compliance. Additionally it shall be capable of retaining without displacement in
excess of 0.079 inch (2 mm) for 1 minute after insertion, the fully inserted test pin illustrated in Figure
125.3. For this test, each receptacle is to be placed with its face horizontal so that the downward force
exerted by the pin is perpendicular to the plane of the receptacle face and tends to withdraw the pin.
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Figure 124.3

Pushout tool

¢ T {—-— 1750 .020

|
|

T T v5s

i | | | .056

1.500 +.010 ' ' '(F_ i 5>
| | m
i i |
L ] A
I

3.000 - .375 MIN
+.020
SB1277A

Inches mm
0.010 0.25
0.020 0.51
0.055 1.40
0.056 1.42
0.240 6.10
0.242 6.15
0.375 9.52
0.499 12.67
0.501 12.73
1.500 38.10
1.530 38.86
1.532 38.91
1.750 44.45
3.000 76.30

NOTES

1)
2)
3)
4)
5)
6)
7
8)

Dimensions are in inches.

Metric equivalents are given for general information only and are based upon 1.00 inch = 25.4 mm.

Blades to be parallel to each other and perpendicular to the base within 0.006 inch (0.15 mm) T.I.R.

Blades are to be fastened to the base in a rigid manner.

Sharp edges shall be removed to a maximum radius of 0.015 inch (0.38 mm).

The blade shall be of steel having a Rockwell Hardness of C58 to C60. The handle shall be of cold rolled steel.
The fixture shall be of cold rolled steel.

The 1.532/1.530 inch blade location and orientation is capable of being varied to accommodate the construction of

the device under test.

9)

The 3 inch dimension of the tool size represents a nominal value and is capable of being varied to suit the device

under test.
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Figure 124.4

Assembly security test method (inverted)
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Figure 124.5
Bridge

=— 525 = —— 250

. 750

230

S3638

Inches mm

0,250 5.35

0.500 12.70

0.625 15.88

0.750 19.05

1.125 28.58
NOTES
1) Dimensions are in inches.
2) Metric equivalents are given for general information only and are based upon 1.00 inch = 25.4 mm.
3) Unless otherwise specified, tolerance is £0.005 inch (0.13 mm).
4) The 0.625 inch (15.88 mm) is capable of being varied so that the tool clears the strap of the receptacle.
5) The shape of the bridge is capable of being varied to suit the back of the device being tested.
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125 Grounding Contact Test

125.1 Grounding receptacles having a 5-15R, 5-20R, 6-15R, 6-20R, 7-15R, 14-15R or 15-15R
configuration are to be subjected to the tests in this section.

125.2 Previously untested devices are to be used. Each device is to be mounted in a flush device box, or
as otherwise intended, with its face in a vertical plane. A nonmetallic faceplate is to be installed if intended.
A solid 14 AWG (2.1 mm?) copper conductor is to be connected to the receptacle grounding terminal.

125.3 With the receptacle oriented to create the maximum contact displacement (possible distortion of
contact affecting its contact ability), the test pin A, Figure 125.1 is to be fully inserted in the grounding
contact. A 5 Ib (2.27 kg) weight is to be gradually suspended form the test pin 6 inches (152 mm) from the

face of the receptacle. The weight is to be applied for 1 minute, following which, theswgight is to be
removed. Thel| application of the weight is to be repeated with the receptacles rotated 90,/ 180 and 270
degrees for a ftotal of four applications. Usually the test is started with the grounding)pin ogening directly
above, below ¢r on either side of the line slots.
Figure 125.1
Test pin A
9.g8 0.0, BETWEEN
A RING AND TIP
- 6
1 RADIUS
P \ {
\R1ING SToP, t fo0. |:
%;gs | 75THICK, £0D. D
™ ATTACHMENT
FOR WHIGHT
71
I 8 1
SB1609A
Pin material-tool steel, Rockwell Hardness C58 to C60
inch 1/16 1/8 3/16 0.186 0.188 7/16 0.750 0.752 6 7-7/8
mm 1.6 3.2 4.8 472 477 1.1 19.05 19.10 152 200

125.4 As a result of the test described in 125.3, there shall not be any breakage of the outlet face of the
receptacle that would expose live parts to contact by 1/16 inch (1.6 mm) diameter rod. In addition, there
shall not be any breakage or distortion of the insulating body of the receptacle that results in reduction of
electrical spacings to values less than those required for the receptacle. The conditioning pin shall remain
in place without extraneous support for the required 1 minute in each position.

Exception: If breakage occurs at the base of the grounding contact opening in a controlled manner so that
the breakage is clean and does not expose live parts or break internal barriers, minimal extraneous
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support of the conditioning pin is not prohibited to complete the stress conditioning on the grounding
contacts.

125.5 Each device is then to be tested for electrical continuity between the receptacle grounding contact
and the fully inserted test pin B, Figure 125.2. There shall not be a loss of contact while the pin is moved
by hand, without exerting undue pressure, so as to touch all internal walls and surfaces. The stop ring of
the pin is to remain continuously in contact with the face of the receptacle. An indicating device, such as
an ohmmeter, a battery-and-buzzer combination, or other similar device, is to be used.

Figure 125.2
Test pin B

0.D. BETWEEN
RING AND TIP

7 /‘ggNENECTOR
1
\ERAE'US A N i

( e

=)
.

K]

o
P~

_\ L 3 0ye \
0.D.
RING STOP —
JTHICK, 20.0. ™ COPPERm
0790 _ | 16 16
0.792
7
) ’g 1
SB1610
Pin material: Solid Brass Rod
inch 1/16 1/8 3/16 0.183 0.185 7/16 0.750 0.752 7-7/8
mm 1.6 3.2 4.8 4.65 4.70 1.1 19.05 19.10 200

125.6 Each|device'is then to be positioned with the receptacle outlet facing down in a horizontal position.
The receptacle shall support the 2 and 4 oz. (57 and 113 g) grounding pin illustrated in Figure 125.3 and
Figure 125.4, for 1 minute each when fully inserted in the grounding pin opening.
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Figure 125.3
2 0z (57 g) ground pin

SEE NOTE 2

I
)

e

SEE NOTE 4 .797 INCH (20.24mm)
(=) .792 INCH (29:12mm)
GRIND IN THIS '

DIRECTION

T

0.5 INCH (12.7mm)
DIAMETER

i

FULL
SPERICAL
RADIUS 1845 INCH (4.69mm)
ON TIP 1840 INCH (4.67mm)
DIAMETER
SB0O704E

Material: Pin-Stee], Rockwell Hardness C58 to C60.
Handle — cold roll¢d steel

NOTES
1)  The ground pin is te-be fastened to handle in rigid manner.
2) Length not specified. Total tool weight 2 oz (57 g).

3)  Axis of blad i

4) The blade surfaces shall not exceed a 32 microinch finish grind in a direction perpendicular to the major axis. Finish is to be
determined visually using a comparative method and 10 X optical magnification.

p of pin.

inch 0.1840 0.1845 0.792 0.797 0.5
(mm) 4.694 4.686 20.12 20.24 12.7
microinch 32

(nanometer) 813
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Material: Pin-Ste
Handle — cold rol
NOTES

1)  The ground
2) Length not

Figure 125.4
4 0z (113 g) ground pin

SEE NOTE 2
R
N
i
SEE NOTE 4 .797 INCH (20.24mm)
(_——) .792 INCH (2012mm)
GRIND IN THIS

f

DIRECTION

FULL

!

0.5 INCH
DIAM

(12.7mm)
ETER

1

SPERICAL
RADIUS
ON TIP

SB1622E

b, Rockwell Hardness C58 to C60.
ed steel

pin is to-be fastened to handle in rigid manner.
pecified. Total tool weight 4 0z (113 g).

1875 INCH

~ .1870 INCH

(4.76mm)
(4.75mm)

DIAMETER

3) Axis of blad

c dlld d)(ib Ui- ;IdllU‘iC, |||uai ;IdVC l.;UIIIILJiIIUl.]I bUIIbEIIiI Ibli.y dlIU‘ d)(idi d“ylllllelli~ Ur U.UVUO IIIdXiIIIUIII dl

ip of pin.

4) The blade surfaces shall not exceed a 32 microinch finish grind in a direction perpendicular to the major axis. Finish is to be
determined visually using a comparative method and 10 X optical magnification.

inch 0.1870 0.1875 0.792 0.797 0.5
(mm) 4.750 4.762 20.12 20.24 12.7
microinch 32
(nanometer) 813
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PRESSURE-WIRE TERMINALS
126 General

126.1 In addition to the requirements in Sections 110 — 125, a receptacle rated 30 A or greater and
employing pressure-wire terminals for field connection to both copper and aluminum branch circuit
conductors shall comply with the Strength of Insulating Base Test, Section 128, and with the applicable
performance requirements in the Standard for Equipment Wiring Terminals for Use with Aluminum and/or
Copper Conductors, UL 486E. The test conductors and currents used in the heat cycling tests in UL 486E
shall be selected in accordance with Table 126.1. The copper and aluminum test conductors to be used for
all other tests in UL 486E shall be selected in accordance with Table 126.2 and Table 126.3 respectively.

Exception: The¢ copper test conductors for an AL-CU range and dryer receptacle intended for use with both
copper and alyminum conductors rated 75°C (167°F) shall be selected in accordance with Tgble 126.4.

Table 126.1
Heat cycling test parameters

Device rat|ng, A Aluminum test conductor size, AWG Heat cycling test currpnt, A
30 8 45
50 6 85
60 4 105
100 1 175
200 250 kCmil 350

Table 126.2
Copper.test conductor sizes
Device Rating, A Conductor size, AWG
15 14 stranded
14 solid
12 stranded
12 solid
20 12 stranded
12 solid
30 10 stranded
10 solid
50 6 stranded
60 4 stranded
100 1 stranded
200 3/0 stranded
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Table 126.3
Aluminum test conductor sizes
Device rating, A Conductor size, AWG
30 10 stranded
10 solid
8 stranded
50 6 stranded
4 stranded
60 4-stranded
3 stranded
100 1 stranded
1/0 stranded
200 250 kCmil stranded
Table 126.4
Coppepr test conductors for AL/CU receptacles identified for use on 75°C (167°F) wire
Device rating, A Conductor size, AWG
30 10 stranded
10 solid
50 8 stranded
6 stranded
60 6 stranded
4 stranded

126.2 In adgition to the. requirements in Sections 110 — 125, the following types of regeptacles shall
comply with fhe Strength of Insulating Base Test, Section 128, and with the applicabl¢ performance
requirements|in the 'Standard for Equipment Wiring Terminals for Use with Aluminum and/or Copper
Conductors, YL 486E:

a) A reteptacteTatedtesstham30Aandemploying setscrew-type pressure=wire terminals for field
connection to copper branch circuit conductors only.

b) A receptacle rated 35 A or more and employing setscrew- or clamp-type pressure-wire
terminals for field connection to copper branch circuit conductors only.

The copper test conductors to be used in these tests shall be selected in accordance with Table 126.2.

126.3 A receptacle 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 for receptacles
contained in Sections 110 — 125, only.
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127 Combination Wire Binding/Pressure Wire-Type Terminals

127.1 In addition to the requirements in Sections 110 — 125, a receptacle rated less than 20 A and also
employing a combination wire binding/pressure wire-type terminal for field connection to copper branch
circuit conductors shall comply with the Strength of Insulating Base Test, Section 128, and with the
applicable performance requirements in the Standard for Equipment Wiring Terminals for Use with
Aluminum and/or Copper Conductors, UL 486E.

127.2 The copper test conductors to be used in these tests shall be selected in accordance with Table
127.1.

Talal 497 4
rapre—TZ7-1

Copper test conductor sizes

Conductor size, AWG

14 solid 14 strandedyd2/solid 12 stra
12 solid 12 stranded 10 solid10 stra

Device rating, A

15
20

hded
ded

128 Strength of Insulating Base Test

128.1 A recgptacle employing pressure-wire terminals for field.connection to branch circuiit conductors

shall not be d
securing mear

128.2 Dama
insulating bas
less than thos
of the device.

128.3 Thete

hmaged when 110 percent of the specified terminal tightening torque is appli
s of the pressure-wire terminal which secures'theé maximum intended size con

je is considered to have occurred if any\cracking, bending, breakage or displa
b, current-carrying parts, assembly parts, or device enclosure reduces electric
b required, exposes live parts, or otherwise impairs the intended secure instal

rminal tightening torque to,be used for this test is to be that assigned by the m

ed to the wire
ductor.

cement of the

al spacings to
ation and use

anufacturer in

accordance with 12.4.3 and marked in accordance with Reference No. 18 of Table 193.4.

128A Spring Action Clamp-Terminal Pull Test

128A.1 Areq conditions as

specified in 12

eptacle employing spring action clamp terminals shall be subjected to the test
BA.2 — 128A.6.

128A.2 Up04r|| 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.

128A.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.

128A.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 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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128A.5 Following the 100 cycles, the conductor shall be reattached to the spring action clamp terminal
and the lever place in the latched position as intended. A static pull force as specified in Table 128A.1 shall
be applied to the conductor for 1 minute in a direction perpendicular to the plane of the receptacle body,
tending to remove the conductor.

Table 128A.1
Test values for spring action clamp terminal pull test

Size of conductor Pullout force
AWG Ibf (pounds)
16 9
12 11.5
12 13.5
10 18.0
8 205
21
4 30

128A.6 Each device is then to be subjected to a 50 - 60 Hz essentially sinusoidal potentiallequal to twice
the rated voltage plus 1000 V applied between live parts of oppdsite polarity and between|live parts and
grounding or dead metal parts. The test voltage is to be increased at a uniform rate and gs rapidly as is
consistent with its value being correctly indicated by a voltmeter, and maintained at the test potential for 1
minute.

SELF-GROUNDING RECEPTACLES
129 Generdl

129.1 In addglition to the general performance requirements for receptacles, a self-grounding receptacle
shall comply With the requirements in Section 130.

130 Fault Current Test
130.1 When tested as described in this section, the cotton surrounding the mounting screy and the self-

grounding deyice shallknot ignite. Electrical continuity between the mounting yoke and the metal test outlet
box shall be maintaihed. The circuit breaker shall operate as a result of this test.

Exception: Thistest is not required for isolated-ground recepfacles 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 the National Electrical
Code, ANSI/NFPA 70.

130.2 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.

130.3 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.
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130.4 Each receptacle is to be tightly installed in a metal test outlet box using the mounting screws
provided with the receptacles or steel flat-headed No. 6-32 mounting screws when mounting screws are
not provided. Each receptacle is then to be removed from the outlet box and replaced three times without
removing the mounting screws from the mounting yoke or self-grounding device. The installations and
removals are to be made using a screwdriver or other tool and engaging the screw threads in the mounting
hole and self-grounding device in the intended manner.

130.5 Each receptacle is then to be removed from the outlet box. A 4 foot (1.22 m) length of copper wire
sized in accordance with Table 130.1 is to be connected to the grounding terminal of the receptacle and a
second 4 foot (1.22 m) length is to be connected to the grounding terminal of the outlet box. Each
receptacle is then to be installed in the outlet box as shown in Figure 130.1, so that the mounting yoke and
all other grounded parts except the mounting screw passing through the self-grounding device are fully
isolated from fhe outlet box. To Isolate the box, the mounting screw passing through the self-grounding
device is to bg tightened to seat the yoke securely against the outlet box, then backed off|until the yoke
and the outlet pox are separated by 1/4 inch (6.4 mm). The mounting screw and self-grounding device are
to be loosely qovered with cotton. The other end of the yoke is to be secured to the outlet box by a plastic
mounting screw.

Table 130.1
Grounding conductor sizes
Receptacle rating, A Grounding conductor size, AWG (mm?
15 14 (2.1)
20 12 (3.3)
30 10 (5.3)
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Figure 130.1

Fault current assembly

Cotton

Grounding
Device

Steel Mounting
S

Receptacle Face ———— >

Receptacle Yoke

Nonconductive
(Plostic) Mounting
Screw

= =

[

1/4 .in (6.4 mm)
Sp799A separation

NOTES

1)  The test ouflet box dimensions may vary to fit receptacle under test.

Metal Flush(Devi
Test Outlet ‘Bo

2)  The test odtlet box shall beyeither an outlet box that complies with the Standard for Metallic Outlet Boxes,
fixture made of sheet metal otheérthan aluminum, not less than 0.0625 inch (1.59 mm) and shall employ threaded 1

6-32 screws with|a minimum_ef 2-full threads in the metal.

UL 514A, or a test
crewholes for No.



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

156 UL 498 MAY 31, 2023

130.6 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.

130.7 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.

PUSH-IN TERMINALS

131 General

131.1 In add
shall comply w

131.2 Tests
opening at a ti

132 Pullout

1321 A pus
conductors is
solid and strar]
maximum and
accordance w

132.2 When

gripping area as intended without exposure of stray strands or reduction of required spacingq.

132.3 A pus
any strand of {

132.4 Sixco
accordance w
of each type a
increased to 5

ition to the general requirements for receptacles, receptacles employing. pus|
ith the requirements in Sections 132 — 137.

with receptacles that contain wire release mechanisms that activate more
me, are to be tested with all single and multiple intended condugtor combinatio

Test

h-in (screwless) terminal for a factory-wired device for use with both solid
fo be tested as described in this Section and . in~Jemperature Test, Section 13
ded conductors. Tests with stranded condugtors are to include separate cond
minimum numbers of strands available in‘the wire sizes intended for use with
th the manufacturer's instructions.

tested with stranded conductors, "all strands of the conductor must entel

N-in (screwless) terminal shall withstand without pullout or breakage of the cg
he conductor, the application of a straight pull for 1 minute as described in 132

hductors of thedntended size, either solid or stranded are to be connected to th
th the manufacturer's instructions. If both solid and stranded conductors are t
re to be tested. Each assembily is to be subjected to a pull on the wire that is t
Ibf (22 N))

h-in terminals

han one wire
ns.

and stranded
83, using both
uctors for the
he terminal in

the terminal

nductor, or of
4.

e terminals in
D be used, six
b be gradually

133 Temperlature Test

133.1

A push-in (screwless) terminal, for a factory-wired device, when tested as described in this

Section, shall be capable of functioning without the temperature rise exceeding 30°C (54°F) based on an
ambient temperature of 25°C (77°F).

133.2 For a factory-wired device, the size and type of conductors used are to be in accordance with the
manufacturer's instructions. The maximum rated current is to be passed through the assemblies.

133.3 The assemblies described in 133.2 are to be tested for 30 days without interruption. The device

temperature is

to be measured at the end of each working day.

133.4 The test described in this section may be conducted in conjunction with the Temperature Test
described in Section 113.
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134 Conductor Insertion and Retention Test

134.1

A flush or self-contained receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration and

provided with push-in terminals, when tested as outlined in 134.2 — 134.7 shall be capable of being wired
properly without:

a) Physical damage to the receptacle, including the terminals,

b) Damage to the electrical insulation, or

c) A reduction in spacings.

134.2 Foro

na - half of tha racantacles —one-line-tarminal and-ona-nautral tarminal on-a-r
SO —tHe— ptaereS—-eReHRe-teHadr—aRa-ehe-Reuiar—teHiar—oR—<a

eptacle rated

125 V, or on
receptacles, f
multiwire bra
manufacturer

134.3 Forte
tested in each

a) On
b) On
c) On
1344 Tode

after the last
described in

conditioning dlescribed in 65.1.2. The testipotential of 1000 volts plus twice the rated vq

applied betwe
a) Liv

b) Liv

134.5 Each
1 minute of th

a) Pul

b line terminal on each pole of a 250 V receptacle, are to be tested. On
erminals of the same polarity with the break-off tab between them remeved
nch circuit installation, are to be tested. The receptacles are to_belwired
s instructions. The stripped wire is to be inserted into the terminal as\far as pos

rminals intended to receive one or more wires under the same\spring, the term
of the following wiring configurations:

b terminal with one wire in one wire entrance hole,
b terminal with one wire in the other entrance hole;.and

b terminal with one wire in each of the two entrance holes, at the same time.

ermine compliance with 134.1 each tested terminal and wire combination is t
vire insertion. The receptacles are to'be subjected to a Dielectric Voltage- With
Section 65, except that the receptacles are not required to be subjected t

en:
e parts of opposite palarity, and

b parts and dead metal parts.

tested terminal and wire combination shall then withstand the application of a
e force in'1134.6 without:

out'or breakage of the conductor, or

the remaining
to simulate a
following the
sible.

inals are to be

D be examined
stand Test, as
b the humidity
Itage is to be

straight pull for

b) Any reduction in the electrical spacings at wiring terminals or within the device.

134.6 Each tested terminal is to be subjected to a pull on the wire that is to be gradually increased to 20
Ibf (89 N) for a general-use device, or 5 Ibf (22 N) for a factory-wired device.

134.7 At the completion of the test described in 134.6 there shall not be dielectric breakdown when each
terminal is again tested as described in 134.4.

135 Conductor Push-In Test

135.1

The same flush and self-contained receptacles having a 5-15R, 5-20R, 6-15R, or 6-20R

configuration used for the Conductor Insertion and Retention Test, Section 134, but with the original test
wires removed, are to be tested for conductor push-in as described in 135.2, using newly stripped
conductors as described in 135.3.
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Exception: For receptacles without a wire release mechanism, previously untested receptacles are to be

used.

135.2 As aresult of inserting the test conductors, there shall not be:
a) Interference with the insertion of an attachment plug, or

b) Protruding of the test conductors through the device face or any other openings
body, or

c) Contact with grounding or dead metal parts such as the mounting yoke, or

d) Interference with the electrical connection between the contact and the blades or
a matirjg attachment plug, or

e) Dielectric breakdown when tested as described in 134.4 and 134.5.

135.3 Previously unused lengths of solid copper wire are to be used. Strip 2 inghes of the W
The bare wire|is then to be inserted until the entire length is used or further.insertion is not g

terminal of a r¢ceptacle is to be tested. A force sufficient to fully insert the wire is to be appliedl.

136 Termingl Abuse Test

136.1 The same flush and self-contained receptacles having a 5-15R, 5-20R, 6-15
configuration yised for the conductor insertion and retention“test and the conductor push-in

in the device

ground pin of

ire insulation.
ossible. Each

R, or 6-20R
test are to be

tested as desgribed in this section. The test conductors.uséd in the previous tests are to be femoved from

the receptaclep using the wire release mechanism.

Exception: Fof receptacles without a wire releasesmechanism, previously untested recepta
used.

136.2 As a fesult of the test described.in 136.3, there shall not be any breakage or dis
insulating body of the receptacle that:

a) Wollld expose live parts to contact by a 1/32 inch (0.79 mm) diameter rod, or

cles are to be

tortion of the

b) Redults in reduction of electrical spacings to values less than those required for the receptacle.

plane. The tedt pin shown in Figure 136.2 is then to be fully inserted into the "Push-In" tern

e in a vertical
hinal opening.

136.3 Each ﬂeceptacle is to be mounted in the test fixture shown in Figure 136.1 with its faq

An 8-ounce (J.23’kg) weight is to be gradually suspended from the test pin 6 inches (152

mm) from the

plane of the terminal opening. The weight is to be applied for one minute, following which the weight is to

be removed. The application of the weight is to be repeated with the receptacle rotated 90,
degrees for a total of four applications per receptacle.

180 and 270
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Figure 136.1

Test fixture

O

— 2.812 Inch ——— &=

_@_

—— 2.812 Inch

|<4— 3.281 Inch center—to—center —’—|

_@_

SP3631

NOTE - Holes are tapped for No.6-32 Device Mounting Screws
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Figure 136.2
14 AWG test pin

+0.0003
0.064 ;0003

L
+

6.000+ .010"

S363

NOTE - Pin mate

*Measured from plane of opening in device
ial — tool steel, nominal 1/16 drill rod

137 Temperpture Test

137.1
configuration §
of 25°C (77°F

137.2 Separ
types describe

A push-in terminal of a flush or self-contained receptacle havinga 5-15R, 5-20R, 6-

hall not have a temperature rise exceeding 30°C (54°F) based on an ambien
for each test described in this section.

bte sets of previously unused receptacles are to be assembled with the condu
d in Temperature Test, Section 113.

137.3 For tefminals intended to receive one or more wires under the same spring, the term

tested in each
a) One
b) Ong
c) Onsg

Exception: Fo
(b) need be co

of the following wiring configurations:
terminal with one wire in ong,wire entrance hole,
terminal with one wire-in'the other entrance hole, and

terminal with on€é wire in each of the two entrance holes, at the same time.

- terminals-intended to receive only a single wire under the same spring, only|
nducted-

137.4 Each

5R, or 6-20R
t temperature

ctor sizes and

nals are to be

items (a) and

VG (2.1 mm?)

rminal assembly is to be conditioned by inserting and releasing a solid 14 A\
conductor of t

18 — 24 inches (457 — 610 mm) long, are to be used. The conductors are to be installed in a standard
single gang outlet box, mounted and located as shown in Figure 137.1, and securely clamped at the rear
of the box so that the conductors extend from the box and form pigtail leads, each 6 to 6-1/2 inches (152 —
165 mm) long, measured from the clamp to the ends of the leads. All four pigtail leads are to be inserted in
the push-in wiring terminals. After all the pigtail leads have been installed, each, in turn, is to be released
and removed, then reinserted in the same terminal, prior to releasing the next pigtail lead, until all four
pigtail leads have been released and reinserted. This sequence is to be repeated two additional times
using the pigtail leads. The outlet box is not to be used for the fourth wire insertion described in 137.5.

approximately

Exception No. 1: For devices not intended for through-wiring, only two conductors are to be used.

Exception No. 2: Receptacles without a wire release mechanism are not to be subjected to the repeated
wire insertion and removal conditioning.
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Figure 137.1
Outlet box support fixture
12 x 32 (44x95MM)

SINGLE GANGABLE

WOODEN FRAME SIDES,

OUTLET BOX TOP AND BOTTOM
WITH SQUARE
CORNERS. =
2" WIDE 3" .
LONG AND 3} o [ (5MM)
DEEP. (51x76x ~— 7" f  THICK
9MM) FRONT (1T78MM) 18" HARDBOARD,
QF BOX FLUSH (457MM) FRONTCAND
WITH FACE OF BACK
HARDBOARD "
3 (19MM
PLYWOOD
& 9" BASE
*QSZ’NK;)\ (229MM)

NOTES
1) All dimensiof
2) The outlet bg

s are approximate.

x shall be securely fastened:

3) The fixture igto be placed on the floorduting the test.

16

(SSEHD \\J/ (406MM)
SC0671AM

\
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137.5 A fourth insertion of a newly-stripped, previously unused length of solid 14 AWG (2.1 mm?) wire is
to be made into each terminal and left in place. The length of each wire is to be between 24 — 27 inches
(610 — 686 mm). Following the fourth wire insertion and prior to the temperature test sequence, each wire
is to be subjected to a 20-Ibf (89-N) pull applied in a direction perpendicular to the plane of the wire entry
hole for 1 minute between the conductor and the receptacle without pullout or breakage of the conductor.

137.6 Following the pull test described in 137.5, the receptacles are to be mounted to the test frame
shown in Figure 137.2 and wired in a series circuit as described in 137.7.

Figure 137.2

Test fixture

ALUMINUM HEAT
REFLECTOR

D $ $
| |

5"MIN
I-.(_127 mm_)—I
D ®) ®)
D @) [8)

\ ALUMINUM

/~\ 9-1/2" MIN

(241-mm) —

3-9/32"
(84 mm) ™|

ANGLES
1/8" x 1" 1" y q‘:.

(3 x 25,%x.25 mm)

6-1/2" +1"

&25 mm)
I—=

\

SB1640A
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137.7 The temperature test sequence is to be conducted using the feed-through connections without
passing current through the device contacts. The length of the test wire between terminals is to be 24 — 27
inches (610 — 686 mm) and the test wire is to project straight back from the device terminals for 3-1/2 —
4-1/2 inches (89 — 114 mm), at which point the test wire may continue to project straight back or may be
formed in vertical coils 1 inch (25 mm) in diameter. The spacing between coils is to be varied to permit
connections to terminals.

Exception: A device without provisions for feed-through wiring, such as a single receptacle with provision
for only one wire per terminal, is to be tested using a shorting jumper across the contacts. The shorting
jumper is to consist of an attachment plug having solid blades and of the appropriate configuration whose
terminals are connected together by the shortest possible length of wire of the same size being used to
test the terminals.

137.8 The tlmperature test sequence is to consist of:

a) The temperature rise test described in 137.9 and 137.10,

b) The¢ current cycling conditioning described in 137.11,
¢) The wire disturbance conditioning described in 137.12, and

d) The temperature rise test repeated again.

Each tested r¢ceptacle is to be subjected to the tests in the order described.

137.9 Temp
the insulation
Temperatures

137.10 The
attained. The
intervals of nd

137.11 The
3-1/2 hours w

137.12 Folld
and each cof
disturbance ¢
inches (102 n

bratures are to be measured using thermaocouples attached to a bare conduc
edge when the conductor is stripped. to“the maximum recommended leng
are also to be measured on the break=off tabs, if provided. See 113.9.

test current is to be 15 A. The témperature rise test is to continue until thermal
'mal stabilization is considered to have occurred when three successive reaq
t less than 10 minutes, show no further increases.

current cycling conditioning is to consist of 168 four hour cycles. Each cycle
th current and }/2 hour without current. The cycling current is to be 22.5 A.

wing theeat cycling conditioning, the aluminum heat reflector panels are 1
nected(wire is to be subjected to a wire disturbance conditioning. In condu
bnditioning the test wire connected to each device terminal is to be gripped a
hm), from the terminal. The test wire is then to be moved firmly and with a s

tor adjacent to
h. See 113.7.

stabilization is
ings, taken at

s to consist of

0 be removed
cting the wire
bproximately 4
mooth motion

nial nlan tal . QN A co-thattha

downward fr

a-horiz 7-% athraiial on orn Af S e i o OV,
T OrCTIORZOTma pranca ooy an arC O appPTrUAT I aCry g UGy TS SOtattl

wire assumes

a vertical orientation. The wire is then to be moved upward so that the wire is returned to the horizontal
position. The bending operation is to be repeated, except that the test wire for each set of two receptacles
is to be moved in a different direction from the other sets either left, right, up, or down, and then returned to
the initial position, so that each connection to the receptacle under test is subjected to two successive
applications of a force exerted in one or more directions during manipulation of the test wire. Care is to be
exercised so that during the manipulation, pulling or twisting forces are not applied to the wire and
adjacent receptacles are not disturbed. The heat reflector panels are to be reinstalled after the wire
manipulation has been completed.

TAMPER-RESISTANT RECEPTACLES


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

164 UL 498 MAY 31, 2023

138 General

138.1 In addition to the general performance requirements for receptacles, tamper-resistant receptacles
shall comply with the requirements in Sections 139 — 142.

139 Probe Test

139.1 A tamper-resistant receptacle shall not permit contact to be made between the probes shown in
Figure 139.1 and Figure 139.2 and any live part of the receptacle through the outlet slots when tested as
described in this section.

Figure 1391

Small test probe

0.031£0.002 In. diometer

0.002 In. rodius on corner

?— —é—
b 200%0010 1% 4‘

MATERIAL: Tool Steel, Rockwell Hardness C58 to C60

SM390

inch 0.031.£0.002 2.00+0.010
mm 0.787-+0.051 50.8 +0.25
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Figure 139.2
Large test probe

Front Profile Side Profile

0.030 in £.002
R 0.125in £ .005 0.060 in £ .001
L — 450
0.150 in £ .005
1.00in £.030
su0196
MATERIAL: Tool Steel, Rockwell Hardness C58 to C60
inch 0.030 +0.002 0.060 +0.001 0.125 +0.005 0.150 +0.005 1.00 +£0.030
mm 0.762 +0.508 1.524 +0.0254 3.175+0.127 3.81+0.127 25.4 +0.762
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139.2 Twelve previously untested devices are to be used for this test. The probe shown in Figure 139.1
is to be applied to each of the outlet slot openings of the receptacle with a force of 8 ounces (2.2 N) in an
attempt to bypass the tamper-resistance mechanism. A suitable indicating device (such as an ohmmeter,
battery-and-buzzer combination, or the like) is to be connected between the probe and the wiring terminal
of the outlet slot being tested to determine whether contact is made. The probe is to be manipulated in the
outlet slots in any orientation that may permit access to live parts within the receptacle.

139.3 Twelve devices previously tested in 139.2 are to be used for this test. The probe shown in Figure
139.2 is to be applied to each of the outlet slot openings of the receptacle with a force of 10 pounds (45 N)
in an attempt to bypass the tamper-resistance mechanism. A suitable indicating device (such as an
ohmmeter, battery-and-buzzer combination, or the like) is to be connected between the probe and the
wiring terminal of the outlet slot being tested to determine whether contact is made. The probe is to be

inserted in the|
parts within
directions. Du
moving from o

140 Impact

140.1

140.1.1 Ata
impact descril]
or any other d
receptacle shg

140.1.2 Upo

a) Be
nongro

b) Be §
c) Be g

d) Not
faceplg
live pa
crack t

General

outlet Slots successively In three directions in any orientation that may permit
ne receptacle. The probe is applied for approximately 5 seconds in each
ing each application the gauge shall not be moved or rotated and shall'be 'wi
he direction to the next.

[est

mper-resistant receptacle shall withstand either the’ball-pendulum impact or th
ed in this section without breakage of the receptacle face or tamper-resistang
amage that could increase the risk of fire or‘electric shock as determined in
Il be capable of functioning as intended aftef.completion of the test.

h completion of this test, each device shall:

capable of completely mating with the intended attachment plugs (both g
unding types, rated 15 and 20(A,"where applicable);

ubjected to a repeated Probe Test described in Section 139;
ubjected to the Dielectric Voltage-Withstand Test described in Section 142; an

crack the receptacle face or tamper-resistant mechanism area that protrudg
te such that:a1/32 in (0.8 mm) diameter rod can be inserted through the crag
ts. Additionally, all other receptacle areas with the face plate removed, shall
nat expose live parts or separation of the receptacle face and body halves that

access to live
of the three
hdrawn when

e vertical-ball
e mechanism
140.1.2. The

rounding and

d

s through the
k and contact
not have any
a1/16in (1.6

mm) rod can,be inserted through the crack.

140.1.3 Six devices which were previously subjected to the Probe Test are to be used. One outlet face of
each of the six devices is to be subjected to a single impact by a steel sphere, 2 inches (50.8 mm) in
diameter, and weighing 1.18 Ibs (0.535 kg) by either of the methods specified in 140.2 or 140.3.

140.1.4 In the case of either a pop-up receptacle or pop-out receptacle assembly, three of the six
representative devices shall be tested in the extended position and the remaining three devices tested in
the retracted position.

140.2 Ball-pendulum impact

140.2.1 Each device is to be mounted in a single gangable metallic flush outlet box fastened to a frame
as shown in Figure 140.1. A nonmetallic flush device cover plate is to be installed on the receptacle in the
intended manner. The frame shown in Figure 140.1 is to be clamped firmly in place or otherwise provided
with rigid support to not permit movement during the application of the impact force.
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140.2.2 The steel sphere is to be suspended by a cord and swung as a pendulum as shown in Figure
140.2, dropping through a vertical distance of 51 inches (1295 mm) to strike the outlet face surface of the
receptacle with an impact of 5.0 ft-Ib (6.8 joules). For duplex receptacles, three devices are to be tested
using one outlet, and three using the other.

Figure 140.1
Test frame
123"« 32 (44x95MM)
SINGLE GANGABLE WOODEN FRAME SIDES, 7
SWITCH BpX TOP AND BOTTOM
WITH SQUIARE
CORNERS.
2" WDE 3"
LONG AND 33 SMM)
DEEP. (51x76x ~y— 7" THIQK
89MM) FRONT (178MM) 18" HARDBOARD,
OF BOX FLUSH (457M) FRONT| AND
WITH FACE OF BACK
HARDBOARD
6]~ (22%:\/1M)
~<(152MM)
N <
7 (19Mm)
> | O YWOOD
14 BASE
(356MM) 10—
\\\/(254 MM)
SC06718
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Figure 140.2

Ball-pendulum impact test

L

\ SPHERE
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\ CZD ) \\,_ /// H
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m \ \‘
\ % TEST SPHERE

7/

FRAME IMPACT POSITION

N N N N N N N \ \
RIGID SUPPORTING SURFACE
\\ AN \\ \\ \\ \\ \\ \\ \\ \\

N\ N\

o’

)
<
(N
Q0
O

NOTES
1) Hindicates a vertical distance of 51 inches (1295 mm).
2) For the ball-pendulum impact test the sphere is to contact the device when the string is in the vertical position as shown.

3) The backing surface is to consist of 3/4-inch (19 mm) plywood over a rigid surface of concrete. An equivalent non-resilient
backing surface may be used.
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140.3 Vertical-ball impact

140.3.1 The devices are to be mounted to a cast metal (malleable iron) outlet box and a nonmetallic
flush-device cover plate is to be installed on the receptacle in the intended manner. The receptacle,
faceplate, and box are to be placed on a steel plate at least 1/2 inch (12.7 mm) thick with the outlet facing
upward.

140.3.2 The steel sphere is to be dropped from a height of 51 inches (1295 mm) to impact the center of
each receptacle outlet as shown in Figure 140.3. For duplex receptacles, three devices are to be tested
using one outlet, and three using the other.

Exception: For a receptacle that employs a recessed outlet (such as a clock- hanger receptacle) where the
steel sphere [s unable to impact the outlet slot area an alternative shape consisting ofca_[lin (25.4 mm)
diameter stedl rod with a 1 in (25.4 mm) spherical radius on one end as shown in Figute 140.4, delivering
an impact of §.0 ft-Ib (6.8 joules) is permitted.
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Figure 140.3

Vertical-ball impact test

POSITION
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POSITION

|
|
|
|
|
|
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|
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|
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|
L
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RIGID SUPPORTING SURFACE /
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IP120

NOTES

1) Hindicates a vertical distance of 51 inches (1295 mm).
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Figure 140.4

Vertical rod impact test

1.00"(25.4 mm) SPHERICAL RADIUS

\ \( @ 1.00" (25.4 mm)

su3387

NOTES

1) Dimensions are in inches.

2) Metric equivalents are given for general information only and are based upon 1.00 inch = 25.4 mm.
3) Length to suit total tool weight of 1.18 pounds.

4) Radius tolerance +0.010 inches.
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141 Mechanical Endurance Test
141.1 At the completion of this test, there shall not be any chipping, breaking or loosening of parts that

could adversely affect the functioning of the device as determined in 141.2. The tamper-resistance
mechanism shall be capable of performing its intended function.

141.2 Upon completion of this test, each device shall be:

a)
nongro

unding types, rated 15 and 20 A, where applicable);

b) Subjected to a repeated Probe Test described in Section 139; and

Capable of completely mating with the intended attachment plugs (both grounding and

c) Sub

141.3 Six dg
used. One ol
attachment pl
provided in t
receptacles, th

141.4 The tg
attachment ply
2-1/2 inch (64
without the ou

141.5 Bladeq

ected to the Dielectric-Voltage Withstand Test described in Section 142.

vices which were previously subjected to the Probe Test described in Section
tlet face of each device is to be tested by inserting and withdrawing 5,
g having rigidly secured solid brass blades. When an equipment-grounding

e device being tested, a grounding-type attachment plug\is to be usedq.

ree devices are to be tested using one outlet, and three using the other.

st is to be conducted by machine. The machine is¢to withdraw and insert a
g with an average velocity of 30 £3 inches/sec (760 £75 mm/sec) in each dire
mm) stroke measured from the full insertion ‘position. The velocity is to b

let device installed on the machine to removge restrictions on the plug motion.

, contacts or tamper-resistance mechanisms are not to be adjusted, lubricated

conditioned bgfore or during the test. The attachmént plug used for this test may be chang

1000 cycles.
142 Dielectn

1421 Atam
application of
plus 1000 V. 1
and grounded

142.2 Six de
were previoug

ic Voltage-Withstand Test

per-resistant receptacle-shall withstand without breakdown, for a period of or

139 are to be
D00 times an
connection is
For duplex

n unrestricted
ction during a
e determined

, or otherwise
ed after each

e minute, the

a 60 Hz essentially sinusoidal potential equal to twice the rated voltage of the receptacle

he potential is(to,be applied between live parts of opposite polarity and betw
or dead metalparts, including the mounting yoke of the receptacle.

vices which were previously subjected to the Probe and Impact Tests and six
ly subjected to the Probe and Mechanical Endurance Tests are to be us

leen live parts

Hevices which
ed. A mating

attachment pl

g, with solid brass blades is to be inserted into the contact openings of th

ree of the six

devices. The attachment plug shall be capable of withstanding the application of a 2500 V potential for
devices rated 300 V or less and a 3500 V potential for devices rated greater than 300 V. The test potential
is to be supplied from a 500 VA or larger capacity testing transformer whose output is essentially
sinusoidal and can be varied. The applied potential is to be increased from zero until the required test
voltage is reached and is to be held at that voltage for a period of 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.

RECEPTACLE WITH INTEGRAL ADJUSTABLE MOUNTING YOKE
143 Bonding (Non-Metallic Outlet Box Fault Current) Test

143.1 When tested as described in this section, the cotton surrounding the receptacle with integral
adjustable mounting yoke shall not ignite. Electrical continuity between the cover plate, mounting yoke, or
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any other dead metal, and the grounding terminal shall be maintained. The circuit breaker shall operate as
a result of this test. See 143.9.

143.2 Twelve untested receptacles are to be tested. Six of the twelve are to tested at the maximum
adjustment position and six at the minimum adjustment position.

143.3 Each receptacle shall have a 4 foot (1.22 m) length of 12 AWG solid copper wire connected to the
grounding terminal of the receptacle.

143.4 Each receptacle shall be mounted to a non-metallic outlet box using the mounting screws provided
with the receptacles or steel flat-headed No. 6-32 mounting screws when mounting screws are not
provided.

143.5 The ron-metallic outlet box shall be secured to a simulated wall surface with. the|outlet box set
back 1/4 inch|(6 mm) from the simulated wall surface. See Figure 143.1.
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Figure 143.1

Receptacle installation

\— cotton

Non-metallic —/ Simulated

Outlet Box Wall Surface
1/4 inch (6 mm) Max

su0849

NOTES
1) The test outlet box dimensions may vary to fit receptacle under test.

2) For the Bonding (Non-Metallic Outlet Box Fault Current) Test, Section 143, the test outlet box shall be an outlet box that complies
with the Standard for Non-metallic Outlet Boxes, Flush-Device Boxes, and covers, UL 514C. For the Bonding (Metallic Outlet Box

Fault Current) Test, Section 144, the test outlet box shall be an outlet box that complies with the Standard for Metallic Outlet Boxes,
UL 514A.
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143.6 The adjustable mounting means shall be adjusted to both the maximum and minimum position ten
times.

143.7 Following the tenth cycle of adjustment, a metallic cover plate shall be secured to the receptacle
as intended using the cover plate screws provided with the cover plate or steel flat-headed No. 6-32
screws of a suitable length capable of engaging at least two full threads. A 4-foot (1.22-m) length of 12
AWG stranded copper shall be connected to a ring terminal wire connector and secured under the head of
a cover plate screw. The complete assembly shall be loosely covered with cotton. For a receptacle that
employs a mounting means that is not integrally formed with the grounding terminal, the test shall be
repeated where the ring terminal is connected under the head of the mounting screw.

143.8 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 75,0

circuit breake
less than 20 A

143.9 After
for ignition. E
grounding ter
indicating deV

144 Bonding (Metallic Outlet Box Fault Current) Test

144.1 When
adjustable m
receptacle to
this test. See

144.2 Twelv
adjustment pg

144.3 Each

case of a duplex receptacle, six.receptacles are to be tested with an attachment plug in

upper outlet 3
Each attachni
the grounding

144.4 Each
the receptacle

" intended for branch circuit protection of the same rating as the receptaclé unc
is to be installed in series with the conductor connected to the grounding-term

bubjecting each receptacle to one application of the test current, the-cotton is t
ectrical continuity between the cover plate, mounting yoke, or:any other dead
minal is to be checked using an ohmmeter, battery-and-buzzer combination, ¢
ice.

tested as described in this Section, the cotton surrounding the receptacl
punting yoke shall not ignite. Electrical .coftinuity between the grounding
the metallic outlet box shall be maintained. The circuit breaker shall operate
144.9.

e untested receptacles are to be-tested. Six of the twelve are to be tested at
sition and six at the minimumadjustment position.

receptacle shall have-a mating attachment plug inserted into the receptaclg

nd the remaining_receptacles with a mating attachment plug inserted into th
ent plug shall be’ wired with a 4-foot (1.22-m) length of 12 AWG flexible corg
terminal of'the attachment plug.

receptacle shall be mounted to a metallic outlet box using the mounting screws
s onrsteel flat-headed No. 6-32 mounting screws when mounting screws are n

80 percent. A
jer test but not
inal.

D be examined
metal, and the
r other similar

)

e with integral
contact of the
as a result of

the maximum

outlet. In the
serted into the
e lower outlet.
connected to

provided with
bt provided.

144.5 The metallic outlet box shall be secured to a simulated wall surface with the outlet box set back 1/4
inch (6 mm) from the simulated wall surface. See Figure 143.1.

144.6 A 4-foot (1.22-m) length of 12 AWG solid copper conductor shall be connected to the metallic
outlet box.

144.7 The adjustable mounting means shall be adjusted to both the maximum and minimum position ten
times.

144.8 Following the tenth cycle of adjustment, a metallic cover plate shall be secured to the receptacle
as intended using the cover plate screws provided with the cover plate or steel flat-headed No. 6-32
screws of a suitable length capable of engaging at least two full threads. The complete assembly shall be
loosely covered with cotton.
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144.9 The free ends of the grounding conductors from the mating attachment plug and outlet box 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.

144.10 After subjecting each receptacle to one application of the test current, the cotton is to be
examined for ignition. Electrical continuity between the grounding contact of the receptacle to the metallic
outlet box is to be checked using an ohmmeter, battery-and-buzzer combination, or other similar indicating

device.

145 Mounting Yoke Resistance Test

145.1 The td
the grounding
0.01 ohms wh

145.2 Six p
adjustment sc
maximum and

145.3 Comp
supply of 12

The adjustme
bonding path.
in ohms is to
between the tv
the grounding
and the groun

POP-OUT RE
146 Genera
146.1

146.1.1 In aq
shall also con
Mechanical Ld

Pop-out receptacles

tal resistance between a metallic cover plate, mounting yoke, or any other/de

en tested as described in this Section.

eviously untested receptacles shall be conditioned by tightening and |
rew, or screws if more than one is provided, or any other adjustment mear
minimum position ten times.

iance with 145.1 shall be determined by passing afi/alternating current of 22 A

ht means shall be adjusted to a position resulting in the highest resistance a
The resulting drop in potential is to be measured between these two points. T
be determined by dividing the drop in potential in volts by the current in amj
Vo points. For a receptacle that employs a mounting means that is not integral
terminal, the test shall be repeated ‘between the mounting yoke or any othe
ling terminal of the receptacle.

CEPTACLES AND POP;UP-RECEPTACLE ASSEMBLIES

dition to the general performance requirements for a flush receptacle, a pop-

ading Test of Section 148.

ad metal, and

terminal of a receptacle employing an integral adjustable mounting yoke shall not exceed

posening the
s to both the

from a power

or less from a metallic cover plate and throughithe grounding terminal of the receptacle.

ailable in the
he resistance
beres passing
y formed with
r dead metal,

but receptacle

ply with the Mechanical Endurance Test of Section 147 prior to being subjected to the

146.2 Pop-u

146.2.1

p receptacle assemblies

In addition to the general performance requirements for a flush receptacle, a pop-up receptacle

assembly shall comply with the Mechanical Endurance Test of Section 147 prior to being subjected to the
Spill Test of Section 149.

146.2.2 A pop-up receptacle assembly shall also comply with Supplement SA — Enclosure Types for
Environmental Protection contained in this Standard. The assembly shall have a minimum Type 2 rating.

147 Mechanical Endurance Test

147 1
be tested.

Twelve representative devices each of a pop-out receptacle or a pop-up receptacle assembly shall
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147.2 For a pop-out receptacle, each representative device shall be mounted in an outlet box secured to
a vertical surface.

147.3 For a pop-up receptacle assembly, each representative device shall be secured to a horizontal
surface.

147.4 Power shall not be applied to the device. The retractable means shall initially be extended and
retracted back into the closed latched position. The retractable means shall then be released, fully
extended and then fully retracted for one cycle of operation. The above extension and retraction cycle
shall be repeated for a total of 10,000 cycles at a cycling rate as fast as permitted by the construction of
the unit.

147.5 At the the Dielectric

Withstand Tes

conclusion of the cycling, each representative device shall be subjected-ig
t of Section 65, with no humidity conditioning.

147.6 Six o and Test shall
then be subje

the twelve representative devices previously subjected to Dieleetric Withst
Cted to the Temperature Test of Section 113.

147.7 For a
Mechanical L

pop-out receptacle, the remaining six representative devices“shall then be sybjected to the

pbad Test of Section 148.

-

147.8 For & shall then be

subjected to t

pop-up receptacle assembly, the remaining six representative devices
he Spill Test of Section 149.

148 Mechanical Load Test
148.1

This test shall be conducted on six representative devices of a pop-out receptacle.

148.2 Six rgpresentative devices of a pop=out receptacle shall be mounted in an ouf

secured to a

ertical surface. Power shallinot be applied to the device. The retractable ass

initially exten
be released
portion of th

ed and retracted back into'the closed latched position. The retractable assen
the fully extended,position. A static 220 N (50 Ibf) is to be applied to the
receptacle for 1 minute. The test shall be repeated with the force applied

let box rigidly
embly shall be
nbly shall then
top extended
n each of the

remaining directions.

live parts or
applied force.
acle incapable

148.3 Therg shall netbe any mechanical breakage of the receptacle that exposes
separation of|the assembly more than 1/16 inch (1.6 mm), measured after removal of the
There shall ngt be any permanent deformation of the assembly that would render the recept
of functioning|as intended.

148.4 Each representative device shall be subjected to the Dielectric Withstand Test of Section 65, with
no humidity conditioning.

149 Spill Test

149.1 The same six representative devices subjected to Mechanical Endurance Testing shall be secured
to a counter surface in accordance with the manufacturer's installation instructions. The pop-up receptacle
assembly shall be fully extended. Any covers provided shall be opened to their most disadvantageous
position. Covers that tend to close themselves shall be allowed to fall to their natural resting position. If
more than one outlet is enclosed by such a self-closing cover, a single power supply cord shall be mated
with one of the receptacle outlets and the cord shall exit from behind the cover.
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149.2 A container measuring 7-1/8 in. (181 mm) inner diameter by 9-7/8 in. (251 mm) tall shall be filled
with 1/2 gallon (1.89 I) of saline solution, consisting of 8 grams (0.28 o0z) of table salt per liter of distilled
water. The container shall be placed on the counter surface with its base 12 in. (304.8 mm) from the
representative device, and facing the receptacle. The container shall then tipped over all at once. An effort
shall be made to direct the spill toward the most disadvantageous area of the assembly.

149.3 One minute after the container of water is tipped over, each representative device shall be

subjected to the Dielectric Withstand Test of Section 65, with no humidity conditioning.

149.4 The test shall be repeated with the pop-up receptacle fully retracted in the closed latch position.

PIN-TYPE OR INSULATION-DISPLACEMENT TERMINALS

150 Genera

150.1 In add
type or insulat

ition to the general performance requirements for receptacles, receptacles ¢
on-displacement terminals shall comply with the requirements in Section 151.

151 Heat Cylcling and Vibration Tests

151.1 Gener
151.1.1 Follq
equipment, or|
thermal stabili

100°C (180°F}).

151.1.2 Follg
outlets are to
copper wire is

151.1.3 The
device and wi
conductor, the|

151.1.4 Thrg
than 1/8 by 1-
are to be provi

al

wing the Heat Cycling and Vibration Testsydescribed in this section,
appliance outlet have pin-type or insulation-displacement terminals shall co
y criteria described in 151.5.1 and not have demonstrated a temperature rise

wing the manufacturer's instructions, six representative fixture, equipment,
be assembled onto the wire .of the size and type recommended by the manu
to be used unless otherwise(specified in the instructions.

devices are to be connected with 24 to 27 inches (610 to 686 mm) of cable
red in series so that'the test current passes through the connection point o
device internal(structure, and the exiting conductor.

e of the devices are to be mounted to a test rack constructed of cast-iron ang|
/4 by1<1/4 inch (3.2 by 31.8 by 31.8 mm) welded to form a rigid assembly. M
ded for attachment of the test rack to a vibration platform.

mploying pin-

each fixture,
mply with the
of more than

or appliance
facturer. Solid

between each
f the entering

es not smaller
ounting holes

151.1.5 The contacts of the devices under test are to be connected together by means of an attachment
plug inserted therein. The plug is to have rigidly attached blades, and the terminals of the plug are to be

short-circuited

by means of the shortest feasible lengths of Type T or Type RH wire.

151.2 Heat cycling test

151.2.1

Each heating cycle is to consist of 1-1/2 hours "on" time and 1/2 hour "off" time with a total of 500

cycles on each device. The test current is to equal 200 percent of the current rating of the device.

151.2.2 The temperature rises are to be measured using thermocouples placed on the blades of the
attachment plug, as close as possible to the face of the plug.

151.2.3 Temperature readings are to be obtained by means of thermocouples consisting of 28 — 32 AWG
(0.08 — 0.032 mm?) iron and constantan wires. It is a common practice to employ thermocouples
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consisting of 30 AWG (0.05 mm?) iron and constantan wires with a potentiometer type of indicating
instrument. This equipment is to be used if a referee measurement of temperature is necessary.

151.2.4 The temperature of the connection is to be recorded at the following intervals: commencing with
the 25th cycle and approximately every 25 cycles thereafter for a total of five measurements

(approximately 125 cycles). This yields 5 data points for each device tested.

151.3 Vibration test

151.3.1

Following approximately 125 cycles of heat cycling as described in 151.2.1 — 151.2.4, the three

devices mounted to the test rack are to be disconnected from the circuit and subjected to vibration testing

as described i

n151.3.2.

151.3.2 Eac
the following

a) Sin
with th

b) Vib
hours

151.3.3 At t:l:

to complete t
a total of 500

151.4 Heat

151.4.1 The
the connectio

a) Ap
and th

b) Ap
151.5 Calcu

151.5.1 The

h device mounted to the test rack is to be fastened to a vibration platform_an
onditioning:

nple harmonic motion of amplitude 0.03 inch (0.76 mm), 0.06 inch.{1.52 mm)
e frequency varied uniformly in one minute from 10 to 55 and back to 10 cycleg

ration applied for two hours in each of three mutually perpendicular directions
pf testing.

e conclusion of the vibration conditioning, each device is to be reconnected to
e approximately 375 remaining cycles of the Heat Cycling Test, as described
Cycles.

cycling test (Continued)

d subjected to

peak-to-peak,
per second.

for a total of 6

the test circuit
in 151.4.1, for

remaining 6 data points for each’ device are to be obtained by recording the {emperature of

h at the following intervals:

proximately every 45 cyclés for a total of three measurements (approximate
BN

proximately every:80 cycles for a total of three measurements (approximately 2
lations

thermal stability is to be evaluated as follows: for each thermocouple location

y 135 cycles),

40 cycles).

a) Fir
and

dthe—average temperature Tise for att—ttdatapoimntsobtaimed(from 15122

and 151.4.1),

b) Find the deviation of each of the 11 data points from the calculated average.

None of the 11 data points shall deviate above the average temperature by more than 10°C (18°F). There
shall not be a temperature rise greater than 100°C (180°F) above the room ambient temperature on any
device during the heat cycling test.

RECEPTACLES EMPLOYING A SEPARABLE TERMINAL ASSEMBLY

152 General

152.1 In addition to the general performance requirements for a receptacle, a receptacle that employs a
separable terminal assembly shall also comply with the requirements in Sections 153 — 161.
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153 Retention of Tab Connection Test

153.1 A receptacle employing a separable terminal assembly and having rectangular blade tabs shall be
subjected to the test described in this section. There shall be no displacement more than 0.079 in (2 mm)
for each individual lead terminal and blade tab.

Exception: A separable terminal assembly having a pin construction where the pin is formed in a shape
that provides a self-retaining locking feature is not required to be subjected to this test.

153.2 Representative terminals are to be removed from their enclosure. Once removed, each individual
terminal and lead assembly is to be inserted and attached to the receptacle as intended. The receptacle
shall be supported on a horizontal steel plate with the individual terminal leads projecting downward. A

static 0.5 Ibf (
the plane of
receptacle.

154.1 A recq
this section. T
from the back

154.2 Repre
features defes
inserted and ¢
be supported
shall be applig
the receptacle

155 Mold St

155.1
subjected to t

period at a temperature of 905C\(194°F).

156 Dielectn

156.1 A recq

i}

154 Separable Connector Pull Test

The special purpose connector of a receptacle employing a separable terminal assq

.2 N) shall be applied to individual conductors for one minute in a directione
e receptacle body, tending to remove the individual lead terminal from,th

ptacle employing a separable terminal assembly shall be subjected to the tes
here shall be no displacement more than 0.079 in (2 mm)-of the special purp
bf the receptacle body.

sentative receptacles employing a separable terminal shall have their latch
ted from either the connector or the body of ‘the receptacle. The connector
ttached to the receptacle as intended, but-without the locking feature. The re
on a horizontal steel plate with the connéctor projecting downward. A static
d to all conductors simultaneously forohe minute in a direction perpendicular t
body, tending to remove the conneector from the body of the receptacle.

ress Relief Test

he Mold Stress Relief Test, Section 63, except the test shall be performed

ic VoltagesWithstand Test

rpendicular to
e tab on the

t described in
bse connector

ng or locking
is then to be
ceptacle shall
3 Ibf (13.3N)
o the plane of

mbly shall be
for a 72-hour

ptacle;employing a separable terminal assembly shall withstand without bre

60 Hz essenti
the humidity ¢

a) Live

Hy sihusoidal potential applied as described in 156.3 for one minute, immedi

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.

156.2 The same representative receptacles previously subjected to the Mold Stress Relief Test in
Section 155 are to be used. The devices are then to be placed into an environmental chamber and
subjected to the following conditions:

a) 4 hours at a temperature of 75 +1°C (167 £1.8°F) at a relative humidity of 92 + 3 percent;

b) 16 hours at a temperature of 75 +1°C (167 +1.8°F) at a relative humidity of 40 £3 percent; and

¢) 4 hours at a temperature of 30 £1°C (86 +1.8°F) at a relative humidity of 60 + 3 percent.
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156.3 Upon completion of the humidity conditioning, the special purpose connectors are to be inserted
and assembled to mating receptacles as intended and mating attachment plugs with solid blades are to be
inserted into the contact openings of three of the six receptacles. The device is to be tested by means of a
500 VA or larger capacity transformer whose output voltage is essentially sinusoidal and can be varied.
The applied potential 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. The test potential is to be 2000 V for
devices rated 300 V or less and 3000 V for devices rated greater than 300 V.

156.4 The mating attachment plugs used in 156.2 are to be capable of withstanding the application of a
2500 V potential for devices rated 300 V or less and a 3500 V potential for devices rated greater than 300
V.

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

quipment is to

157 Grounding Contact Temperature Test
157.1 The 4
shall be dem
described in t

cceptability of the grounding path in a receptacle employing*a separable terminal assembly
onstrated by a temperature rise not exceeding 30°C (54°F) when subjected to the test
his section.

157.2 The g
Voltage-Withs
path of the te|
current is to 4
could be con
wire. Attachm
measured aft
to the entry

reduced to 22
equilibrium is|
taken at 5-mi
over room am

158 Resist

158.1
this section.

evices previously subjected to the Mold Stress Relief Test, Section 155, and
tand Test, Section 156, are to be wired in a Series circuit through the ground
sted outlet of each device and a mating attachment plug having solid plug bl
e 25 A (125 percent of the maximum branch-circuit rating to which a 15 or 2
nected). Each receptacle is to be wired using 12 AWG (3.3 mm?) solid or st
ent plugs are to be wired using 12’AWG (3.3 mm?) flexible cord. Temperat
er 1 hour on the grounding contact of the connector or on the conductor as clo
lexit) of the conductor to (from) the special purpose connector. The current
A (110 percent of the maximum branch circuit rating) and the test continue

hute intervals, indicate no further rise above the ambient temperature. The te
bient shall not exceed 30°C (54°F) at any time.

nce Test

the Dielectric
ling conductor
ades. The test
D A receptacle
anded copper
ires are to be
se as possible
is then to be
d until thermal

reached. A temperature-is considered to be stabilized when three consecytive readings,

mperature rise

5t described in

A recgptaclesemploying a separable terminal assembly shall be subjected to the te

he total resistance between the mated attachment plug grounding terminal

Tnd receptacle

grounding lead shall not exceed 0.01 ohms when tested as follows.

158.2 The devices previously subjected to the Grounding Contact Temperature Test, Section 157, are to
be used for this test.

158.3 Compliance with 158.1 is to be determined by passing an alternating current of 22 A from a power
supply of 12 V or less from the attachment plug grounding terminal to the receptacle grounding lead. The
resulting drop in potential is to be measured between these two points. The resistance in ohms is to be
determined by dividing the drop in potential in volts by the current in amperes passing between the two
points.
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159 Latching Mechanism Test

159.1 The latching mechanism used to secure a special purpose connector to a receptacle of a
separable terminal assembly construction shall be subjected to the conditions as specified in 159.3 —
159.5.

159.2 Upon completion of this test, there shall not be any damage to the connector or its latching
mechanism. The latching mechanism shall remain capable of functioning as intended. There shall not be
any damage, arcing or dielectric breakdown during application of the test potential. The connector shall
not pull free from the mated receptacle during application of the test force.

159.3 The latching mechanism shall be operated to lock the special purpose connector to the receptacle.

The locking

receptacle shgll be withdrawn. This sequence shall be repeated for a total of 100 cycles.

159.4 Followling the 100 cycles, the special purpose connector shall be reattachedto the r
locked in placg as intended. A static 89 N (20 Ibf) is to be applied to all conducters of the sp

connector si
tending to re

159.5 Each
the rated volta
grounding or
increased at 4
voltmeter, and

160 ShortC

160.1 A recs
this section. T
cotton.

160.2 The rq
shall be place
test circuit cap

line and neutral terminals, 6f'the receptacle shall be wired to the supply terminals using a tot

m) of 12 AWG

160.3 The o

eans shall then be operated to release the special purpose connectorar

ultaneously for 1 minute in a direction perpendicular to theplane of the red
ve the special purpose connector.

evice is then to be subjected to a 50 — 60 Hz essentially sinusoidal potential
ge plus 1000 V applied between live parts of opposite polarity and between
Head metal parts. An insulated body is to be wrapped in foil. The test vo
uniform rate and as rapidly as is consistent‘with its value being correctly i
maintained at the test potential for 1 minute.

rcuit Test

ptacle employing a separable terminal assembly shall be subjected to the tes
he fuse shall open when the test circuit is closed and there shall not be any

ceptacle is to be installed in a metallic outlet box and metallic cover plate. S
| at all openings-surrounding the cover plate. The receptacle is to be wired as
able of delivering 2000 A rms when the mating attachment plug terminals are

(3.3 mm3wire.

ben\eircuit test voltage shall be between 100 and 105 percent of the voltage

d the mating

bceptacle and
ecial purpose
eptacle body,

equal to twice
ive parts and
tage is to be
ndicated by a

t described in
ignition of the

urgical cotton
intended in a
shorted. The
al of 4 ft (1.22

rating of the

o A o ++ L hlada araiindias A ot

device under fi

atina-atiachmant onlua-cmoalavinacals H=V=1 ach
Sty rratr g ataCrmieT o prog— Crpoioy g~ sOnTu orauCgroaramg -ty poatacrirtt

ment plug with a

2-ft (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.

161 Continuity Impedance Test

161.1 A previously untested receptacle employing a separable terminal assembly shall be subjected to
the test described in 161.2. The voltage drop between the individual conductor leads and blade inserted
into the corresponding outlet contact shall not be greater than 4 volts.

161.2 To determine whether a receptacle employing a separable terminal assembly complies with 161.1,
the receptacle is to be connected to a nominal 60 hertz source capable of continuously delivering 20 A
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through the individual conductor leads and blade inserted into the corresponding outlet contact for 4
minutes. Immediately following the 4 minutes, the voltage measurement shall be recorded.

RECEPTACL

ES EMPLOYING ROTATABLE OUTLETS

162 General

162.1

rotatable outlet or outlets shall also comply with the requirements in Sections 163 — 167.

163 Rotational Endurance Test

In addition to the general performance requirements for a receptacle, a receptacle that employs a

163.1 Six rg
load at rated

163.2 Whilg|
rate of not m
alternated be]
consist of a fu

163.3 Imme
breakage or
acceptance o

163.4 Atthsg
respective co

buzzer combi
intended to cd

164 Tempe

164.1 Folloy
be subjected

165 Dielect

165.1  Follov

Il range rotation. Each complete rotation is considered a cycle regardless of di

diately following endurance rotation, the representative devices are to be
cracking. Additionally, the receptacle outlet shall accept a mating attachmen
the mating plug of the applicable configuration.

ntact shall be checked using a suitablesindicating device (such as a ohmmetg
hation, or similar device). Each receptacle outlet (upper and lower) shall be slq
nfirm that continuity is maintained, in all possible positions.

ature Test

ving the Rotational Endurance Test, Section 163, the same six representative
o the Temperature-Jest, Section 113.

ric Voltage-Withstand Test

ving the-Temperature Test, Section 113, the same six representative de

subjected to

and betweenT

50.—60 Hz essentially sinusoidal potential applied between live parts of op

presentative receptacles employing a rotatable outlet or outlets are to be 'copnected to the
oltage and current. A mating plug cap is to be inserted into tested swiveloutle{.

energized, the rotatable outlet is to be rotated mechanically for 10,000 complete cycles at a
ore than ten operations per minute without interruption. The direction of rofation is to be
fween a clockwise and a counter clockwise direction for each rotation. Egch cycle is to

ection.

examined for
plug to verify

conclusion of the 10,000 cycles, continuity.between each terminal, including ground, and its

r, battery-and-
wly rotated as

devices shall

ices shall be
posite polarity

live parts and grounding or dead metal parts, in accordance with the Diel

betric Voltage-

Withstand Test, Section 65.

166 Resistance Test

166.1

Following the Dielectric Voltage Withstand Test, Section 65, the same six representative devices

shall be subjected to the Resistance Test, Section SC23. The resistance shall be measured between the
plug grounding pin and the receptacle grounding terminal with current flowing through the ground path.

167 FaultC

167.1

urrent Test

subjected to the Fault Current Test, Section SC24.

SELF-CONTAINED RECEPTACLES

Following the Resistance Test, Section SC23, the same six representative devices shall be
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168 General
168.1 In addition to the general performance requirements, a self-contained receptacle shall comply with

the requirements in Sections 169 — 180 as specified in Table 59.5.

168.2 For self-contained receptacles employing insulation displacement terminals, the Temperature

Test, Section 1
169 HeatCy

169.1

113 is to be performed following the Pullout Test in Section 170.

cling and Vibration Tests

General

169.1.1 Follg
receptacle shg

a) Mes

b) Not

Exception: Se
or pressure-wi

169.1.2 Ten

nonmetallic sheathed cable with ground and copper conductors. Ten devices rated 20

assembled on

169.1.3 The
device and wi
conductor, the
splice and non

169.2 Heat ¢

169.2.1
cycles on eac
and 40 A for tH

169.2.2 The

Each heating cycle js to/consist of 1-1/2 hours "on

wing the Heat Cycling and Vibration Tests described in this section, @
Il

t the thermal stability criteria described in 169.4.1 and

have displayed a temperature rise of more than 100°C (180°F).

f-contained receptacles for connection to only copper wiré_employing crimp,
'e connector constructions are not required to be testedfor heat cycling or vibr

self-contained receptacles rated 15 A are to berassembled onto two cond(
o two-conductor 12 AWG nonmetallic sheathiéd cable with ground and copper
devices are to be connected with 24¢to6' 27 inches (610 to 686 mm) of cable

red in series so that the test current passes through the connection point o
device internal structure, and‘the exiting conductor. See 169.2.2 and 169.2.

self-contained

s¢rew-terminal,

ation.

ctor 14 AWG
A are to be
conductors.

between each
f the entering
B (mentioning

splice connections). See 169:3:2 — 169.3.4 for devices to be vibration tested.

ycling test

" time and 1/2 hour "off" time with
n device. The, test current is to be 53 A for those devices being tested with 1
ose devicesbeing tested with 14 AWG cable.

temperature rises are to be measured using thermocouples placed on the

ucture, as close as practlcable to the wire termmatlon pomt If the deS|gn of

a total of 500
2 AWG cable

internal wire
the device is

to be so wired

using the minimum number of possible connection pomts for each wire (a splicing connector is where the
incoming wires terminate in the device and a second set of conductors originate in the same device).

169.2.3 If a splicing connection is not intended, modified devices may be necessary so that unrelated
variables will not influence the test results. For example, the line and neutral wire terminations may have to
be jumped by a 14 AWG (2.1 mm?) copper wire soldered in place or 12 AWG (3.3 mm?) copper wire for
devices tested with No. 12 wire, or an equivalent means. Modifications are not to provide any increase in
overall thermal or electrical conductivity, mechanical strength, and so forth, beyond that of the basic
unmodified device construction.

169.2.4 The temperature of the connection is to be recorded at the following intervals, which may be
approximate:


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

MAY 31, 2023

UL 498

185

a) Commencing with the 25th cycle and every 25 cycles thereafter for a total of five measurements

(125 ¢

ycles),

b) Then every 45 cycles for a total of three measurements (135 cycles), and finally

c) Every 80 cycles for a total of three measurements (240 cycles).

This yields a total of 11 data points for each device tested.

169.2.5 Temperature readings are to be obtained by means of thermocouples consisting of 28 — 32 AWG
(0.08 — 0.032 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. Tirsequipment-wittbeusedifarefereemeasurementoftemperaturetsmecessary.

169.3 Vibra

169.3.1 Foll
devices from

vibration cong

169.3.2 Fivd
special test rz
31.8 mm) weg
vibration platf]
— 8 inches (1!

the mounting

169.3.3 The

methods of m

169.3.4 The
21 inch squar
the device. T
paragraphs b
on each side
they exit the g

169.3.5 Eac

tion test

bwing approximately 125 cycles of heat cycling (as describedyin2169.2.1

- 169.2.5), six

bach group of ten (for a total of 12) are to be disconnected from their circuit an
itioning.

of each of the six devices are to be mounted (prior tothe start of the Heat Cy
ck constructed of cast-iron angles not smaller than-1/8’by 1-1/4 by 1-1/4 inch
Ided to form a rigid assembly. Mounting holes are to be provided for atta
prm. Insulating strips or clamps are to be provided to secure the wires betwee
b2 — 203 mm) from the point at which they exit the device, and located in the
means for the device.

devices are to be rigidly mountedto the fixture by their mounting mea
punting such as bolting or clamping the devices to the frame may be used.

sixth device of each group:is’to be mounted by its normal mounting means in
e (533 mm square) piece-of panel board having the minimum intended thickne

Lt sized so that theypanel board is supported around its periphery (approxima

. Clearance holes through the test rack are to be provided for the test wires g
evice. Additional support for the test wire is not to be provided.

h device-is then to be subjected to the following vibration conditioning.

d subjected to

cling Test) to a
3.2 by 31.8 by
chment to the
n devices at 6
same plane as

ns. Equivalent

the center of a
ss for use with

he panel board is_then to be bolted to a test rack similar to that described in previous

tely 21 inches
pposite where

a) Simple harmonic motion of amplitude 0.03 inch (0.06 inch peak-to-peak) with

varied

the frequency

uniformly between 10 and 55 and back to 10 cycles per second in one minute.

b) Vibration applied for two hours in each of three mutually perpendicular directions for a total of 6

hours

of testing.

169.3.6 At the conclusion of the Vibration Test in 169.3.1 — 169.3.5, all test devices are to be
reconnected to their respective circuits to complete the remaining 375 cycles of the Heat Cycling Test (for

a total of 500

cycles).

169.4 Calculations

169.4.1

The thermal stability is to be evaluated as follows: for each thermocouple's location;

a) Find the average temperature rise for all 11 data points obtained (from 169.2.4) and


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

186 UL 498 MAY 31, 2023

b) Find the deviation of each of the 11 data points from the calculated average.

None of the 11 data points shall deviate above the average temperature by more than 10°C (18°F). There
shall not be a temperature rise greater than 100°C (180°F) above the room ambient temperature on any

device during the Heat Cycling Test.

170 Cable Pullout Test
170.1 After being subjected to the Cable Pullout Test in 170.2, a self-contained receptacle shall not
exhibit:
a) Any visible indications of conductor pullout,
b) Damage to the cable insulation, or
¢) Anylloosening of the assembly that would enable the cable to be removed by flexing or bending
following the removal of the test force.
170.2 Six repeptacles rated 15 A are to be installed onto two-conductory14 AWG copger cable with
ground, and gix receptacles rated 20 A installed onto 12 AWG copper. cable with ground. The cable
installation is {o be in accordance with the manufacturer's instructions. Wiring terminals ha

actuated clam
test force. Eac
of the cable ¢
mounting mea

171 Condug

171.1  Follow
connections tg

171.2 Three
connected to
AWG copper |
of 20 Ibf (89 N
sustained for 1

172 Mountin

bing means are to be fully tightened and then loosened one full turn before apy

bntrance (along the wire) for five minutes. Devices are to be rigidly supp
hs during testing.

tor Pullout Test

ing the test pull described in 1742, no conductor shall be displaced from its
a self-contained receptacle.

devices rated 15 A are 'to/be installed with a single 14 AWG (Type TW) cop
each terminal. Three.devices rated 20 A are to be similarly installed but wit
['ype TW conducter,connected to each terminal. Each conductor is to be subjg
gradually applied"perpendicular to the plane of the wire entrance hole (along
minute. Any'parts necessary for proper installation of wire in the termination g

g Strength Test

172.1 Gener

ving a screw-
lication of the

h cable is then to be subjected to a force of 60 Ibf (267 N) applied perpendicular to the plane

prted by their

connection or

per conductor
h a single 12
pcted to a pull
the wire) and
re to be used.

al

172.1.1

Following the testin 172.4.1, a self-contained receptacle shall not exhibit:

a) A permanent displacement of more than 1/8 inch (3.18 mm) from the plane of the wall; or

b) Any

damage which might adversely affect the intended function of the device.

172.2 Receptacles mounted directly in panels

172.21

Six self-contained receptacles that are intended to be directly mounted in paneling are to be

installed in a test wall made using paneling of the minimum thickness for which the device is intended. The
paneling is to be supported (typically with a stud) 6 inches (152 mm) from one edge of the opening in
which the device is to be installed. Each of the receptacles is then to be tested as described in 172.4.1.
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172.3 Receptacles supported by mounting brackets

172.3.1

mounting bracket is to be installed as intended and tested as described in 172.4.1.

172.4 Testing

172.4.1

Testing is to be accomplished as follows:

Each of six self-contained receptacles that is intended to be supported from a frame construction

a) A 50 Ibf (222 N) is to be applied for a period of 5 minutes to each of two devices in a direction
perpendicular to the face of the mounting surface along the center line of the receptacle, tending to
push it into the mounting opening.

b) A§
(a)ab

c) A
untest

173 Wall-M

173.1 A sel
construction 1

remain securg to the extent that there is no displacement of:the*device, with respect to the

1/4 inch (6.35

173.2 Three
Figure 173.1
perpendicular
installed, to th
be fastened t

I

0 Ibf (222 N) is to be applied to each of two previously untested receptacles-g

0 Ibf (267 N) is to be applied to the nonmetallic sheathed cable ©f-each of
bd devices in a downward direction from where the cables exit.

bunting Secureness Test

-contained receptacle intended to be installed in~a_wall without the suppo
hounting bracket is to be tested as described in this section. After testing, ea

mm).

devices are to be tested following their installation, as shown, in the test ws
Three devices are to be tested similarly but with the receptacle installed
to that of the first 3 devices. Each device is to be attached, without the norn
e test wall in accordance with the instructions provided by the manufacturer.
b the face of the device forthe purpose of attaching the test wire and applying

The eyelet m

the eyelet proyided that it does not.affect test results.

173.3 Aforge of at least 22(bf(97.8 N) is to be applied consecutively in opposite directions
30 =2 degreep from the fate-of the wall as illustrated in Figure 173.2. The force is to be a
within 0.10 geconds dnd* maintained for at least 0.40 second before it is abruptly
consecutive pulls, one jin each direction, constitute one test cycle. The test is to be cond
cycles at a rafe of 30~ 60 cycles per minute.

y be bolted, cemented,(on otherwise fastened. The device may be altered to

s described in

ve but in the opposite direction (tending to pull the receptacle out of the\epening).

two previously

rt of a frame-
h device shall
all, exceeding

Il illustrated in
in a direction
metallic cable
An eyelet is to
the test force.
accommodate

at an angle of
bruptly applied

:Lemoved. Two

cted for 5000
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Figure 173.1

Test wall

PLASTERBOARD

24 INCHES/>\

(610mm)

3/8 INCH (9.5mm)
THICK TYPICAL

48 INCHES
(1.22m)

2 INCH BY 4 INCH STUBDING
(50 BY 100mm)

S3334
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Figure 173.2
Wall mounting secureness test
COUNTER SOLENDID
DOUBLE-ACTING VALVES
AIR CYLINDER
®)
AN
N\
N
\ N
PULLEY SPRINGS IS

NOTE - The springs shown above have the following characteristics:

a) Free (unexpanded) length of 4 inches (102 mm),

b) Outer diameter of 1 inch (25 mm),
c) Wire diameter of 0.105 inch (2.7 mm), and

d) Spring constant of 11.5 Ib/in (205 g/m).
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174 Assembly Security Test
1741 General
174.1.1 Following the Assembly Security Tests in 174.2 and 174.3 (Methods A and B, respectively) there

shall not be any mechanical breakage of a self-contained receptacle or separation of the face and rear
portions that would interfere with the intended functioning of the device.

174.1.2 The receptacles are to be examined for compliance with 174.1.1 within 5 minutes after the
removal of the force.

174.2 Method A

174.2.1 Threge self-contained receptacles are to be mounted as illustrated in Figure 174:1. A 100 Ibf (445
N) is to be apglied as shown by means of a rigid steel push-out tool, as illustrated in Figure 174.2, inserted
into the slots gf the receptacles.

Figure 174.1

Application of assembly security test

APPLIED .FORCE OF 100 POUNpS

/— PUSH OUT TpOL

/— SUPPORT

S S S S S

S36378B
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Figure 174.2

Fixture for assembly security test

|

| |
(=] (=]
¢ —- : - - : - +-1.750+.020
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| |

(All dimensions in inches)

1.532
1.530

‘ 501

™ .499

242

[ _’| [ .240
0 .056

f ~H 055
1.500+.010

$ | |
| Do
§

a
< 3000 | 375 MIN ¢

+.020

S3336

174.3 Method B

174.3.1 Six |self-contained receptacles rated 15 A are to be installed on two conductor 14 AWG copper
cable with ground and the cable subjected to a 50 Ibf (222 N) applied perpendicular to th¢ cable's entry
into the devicg in a direction tending.to-Separate the rear section from the front section. Six|self-contained
receptacles rated 20 A are to bessimilarly tested using two conductor 12 AWG copper cablgs with ground.
The force is t¢ be applied for one minute.

175 Field Rpplacement: Test

175.1 A self-contained receptacle that is intended to be replaced in the field with a convientional outlet
box and recgptacle is to be installed on a typical wall panel of the minimum thicknegs intended in

accordance withthe-manufacturersinsiructions—Fhe-sel-containedrecepiacle-is-thente-belremoved from
the wall. A conventional outlet box and receptacle are then to be installed.

175.2 Installation of the conventional outlet box and receptacle shall be readily accomplished by using
wall support tabs furnished with the box or "old work" brackets. The opening in the wall around the
replacement outlet box shall be such that it is entirely covered when a standard-sized (not oversized) flush
plate is installed.

176 Fault Current Withstand Test

176.1 After subjecting a self-contained receptacle to the Fault Current Withstand Test described in this
section:
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a) There shall not be any damage to the cable that could render it incapable of being used in the
installation of a similar self-contained replacement-type receptacle or a conventional outlet box and
receptacle; and

b) The circuit breaker shall operate in each case.

176.2 Typical installations of the self-contained receptacle are to be made in the intended manner, using
the maximum and minimum cables (conductor sizes). Each installed device is to be connected using 4 feet
(1.22 mm) of the maximum size wire to a 60 Hz power supply capable of delivering 1000 A at 120 V when
the system is short-circuited at the test terminals. The test circuit is to have a thermal-type or an inverse-
time molded-case type circuit breaker connected in one ungrounded line between the test terminals and
the receptacle. The breaker rating should correspond to the rating of the wire used in the test. Each of

three devices
attachment pl
to be repeated

177 Knockouts Test

177.1  Knock|
(44.5 N) for or
means of a m

displace the kmockout.

177.2 Knock|
sharp edges b
conventional t

178 Creep T

178.1 A self
Section 170 fg

178.2 Self-contained receptacles\employing thermoplastic material are to be assemble

installation on
device is then

179 Mold St

179.1 Follow

\I:g whose terminals are connected using a short length of conductor. Thisprog

on the same devices using a 200 A, 120 V circuit.

puts provided on a self-contained receptacle shall remain jintact when subjec
e minute applied perpendicular to the plane of the knockout. The force is to
andrel with a 1/4 inch (6.4 mm) diameter flat end, at.the point considered

puts shall be readily removable without breakage of the insulating body of thg
ecoming present. Knockouts shall be displaced by means of a screwdriver or
pols.

est

contained receptacle shall be-capable of withstanding the Cable Pullout Tes
llowing the oven conditioning-described in 178.2.

o nonmetallic shéathed cable of the maximum AWG size conductor intended
to be conditionediin an air-circulating oven for 300 hours at 90°C (194°F).

ress Test

ing.the aging conditioning described in 179.2 and once the device has cg

ce opening an
edure is then

ed to a 10 Ibf
be applied, by
most likely to

enclosure or

Dy using other

I described in

d as a splice

for use. Each

oled to room

temperature, 3

self-contained rnrnpfnhln shall not exhibit:

a) A change in any overall dimension greater than 10 percent; or

b) An opening larger than 1/32 inch (0.8 mm) at any joint.

179.2 The self-contained receptacles employing thermoplastic material, unassembled and without cable
installed, are to be conditioned in a circulating-air oven for a period of 7 hours at 90°C (194°F). Upon
cooling to room temperature, the joint openings are to be measured after installation on cable as intended.
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180 Specimen Flammability Test
180.1 General

180.1.1 Insulating materials employed in a self-contained receptacle are to be subjected to this test. A
total of fifteen specimens for each material is to be tested as follows:

a) Five in the as-received state using method A,

b) Five following seven days of conditioning in an air oven at 90.0 +1.0°C (194.0 +1.8°F) using
Method A, and

¢) Fivedntheas-received-stateusingMethod B-

Exception No| 1: Molded phenolic or urea formaldehyde insulating material is not reqfiired tb be subjected
to this test.

Exception Nof 2: An insulating material having a minimum V-2 is not required to be subjected to this test.
See 45.1(b)(1).

180.2 Method A

180.2.1 When tested as described for V-2 material in the Standard for Tests for Flammability of Plastic
Materials for Parts in Devices and Appliances, UL 94, each:5)0 by 0.50 inch (127 by 12.7 mm) specimen
shall:

a) Nat burn with flaming combustion for mare than 30 seconds after each withdrawal of the test
flame.

b) Nof burn with flaming or glowing combustion up to the holding clamp, and

¢) Noj burn with glowing emberfor more than 50 seconds after the second withdrgwal of the test
flame.

180.3 Method B

180.3.1 When tested astdescribed for HB material in the Standard for Tests for Flammability of Plastic
Materials for Parts in/Dévices and Appliances, UL 94, each 5.0 by 0.50 inch (127 by 12.7 mmm) specimen
shall cease tq burn:before the flame reaches the reference mark located 4.0 inches (102 mm) from its free
end.

CURRENT TAPS
ALL DEVICES
181 General

181.1 The performance of a current tap wired to flexible cord is to be investigated by means of the tests
described in Sections 60 — 109 and Section 182, as specified in Table 59.6.

182 Contact Security Test

182.1 The female contacts of a current tap having a 1-15R configuration shall remain inaccessible to
contact after the current tap has been tested as described in this section.
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182.2 The current tap is to be rigidly supported in the blades-up position. The current tap is to be
positioned and supported so as not to restrict possible displacement of the female contacts, breakage of
the enclosure, or both. Each blade, in turn, is to be individually subjected to a force of 30 Ibf (133 N)
applied gradually along the longitudinal axis of the blade in a direction towards the plug face. The 30 Ibf
(133 N) is to be maintained for a period of 1 minute.

182.3 The same devices are to be retested as described in 182.2 subjecting both blades, in combination,

to a single applied force of 40 Ibf (178 N) for a period of 1 minute.
FLATIRON AND APPLIANCE PLUGS

183 General

183.1 The performance of a flatiron or appliance plug is to be evaluated by means of-the’tgsts described
in Sections 60 — 69 and Sections 184 — 191 as specified in Table 59.7 on sets ‘of. Six fepresentative
devices.

183.2 A switching mechanism in a flatiron or appliance plug shall comply. with the requir
Standard for General-Use Snap Switches, UL 20. The devices for the snap=switch tests are
that have not heen subjected to any other tests.

184 Millivol{ Drop Test

184.1 In a previously untested switchless flatiron or appliance plug, the drop in potent
wiring termingl and the corresponding male pin shall not be greater than 50 mV while m
current is flowing. This requirement applies also to a plug that incorporates a switching mech
that the millivalt drop applies only to the female contacts.

184.2 To determine whether a flatiron or appliance plug complies with the requirement in 1|
is to be wired in the intended manner and connected to any convenient d-c potential. The loa
for the plug arg to consist of a pair of standard stainless-steel male pins mounted on a shes

ements in the
to be devices

al between a
aximum rated
anism, except

84.1, the plug
d connections
t of insulating

nnected. The
hs as it would
ential is to be
in a plug with

material and provided with terminals to which an adjustable noninductive load can be cg
dimensions ard spacings of pinstate provided in Table 55.1. With the plug applied to the pi
be in service pnd with maximum/rated current flowing through the circuit, the drop in pot
measured betyveen each witing’terminal of the plug (use the line side of each female contact
a switching mgchanism)and the corresponding terminal on each male pin.

185 Overlodd Test

185.1 A flatirormrorapptiance ptugstattperformacceptabty whermroperated mmanuatty atarate not greater
than 6 cycles per minute for 50 cycles of making and breaking a direct current of 150 percent of the 250 V
current rating for the plug. The device shall remain capable of functioning as intended and there shall not
be any undue pitting or burning of the contacts.

185.2 Devices which have been subjected to the millivolt-drop test are to be tested as described in this
section.

185.3 A pair of pins intended for use with the plug being tested is to be mounted on an insulating support
and connected to a noninductive resistive load that will draw the required test current at the rated voltage.

185.4 Each plug is to be wired with heater cord, connected to a nominal 250 V d-c supply (238 to 262 V),
and then successively applied and withdrawn from the pins as it would be in service until the 50 cycles
have been completed. Neither the plug nor the pins are to be serviced in any manner during the test. The
plug is to be withdrawn each time by the application of a steady pull on the cord.
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186 Heating Test

186.1 The insulating material used in a flatiron or appliance plug shall be capable of withstanding a
temperature of 200°C (392°F) for a period of 72 hours without warping, cracking, blistering, softening, or
showing any other indication of serious deterioration.

186.2 Devices which have been subjected previously to the millivolt-drop and overload tests are to be
subjected to air at the specified temperature. The test devices may be heated in any oven, the
temperature of which can be regulated and measured properly. The oven is to be brought up to the

required temperature before the devices are positioned within on their contact ends.

187 Millivolt Drop Test Repeated

187.1
have been s
between a w
184.1 and 184

188 Crushi

188.1 An aj

crushing forc¢ of 125 Ibf (556 N) for 1 minute as described in this Section without crackin

Other plugs s

188.2 Plugs
184-187. E
The force is t
be transmitte
gradually. Thd

The npillivolt-drop test is to be repeated following the heating test on flatiron or@pplig

}ch untested plug is to be laid flat on a1/2 inch (12.7 mm) or thicker horizonts

Ibjected previously to the millivolt-drop, overload, and heating tests!, The
ring terminal and the corresponding male pin shall not be greater,than 100
1.2

ng Test

pliance plug rated 5 A at 250 V and 10 A at 125V shall be capable of

hall be capable of withstanding a force of 150 Ibf\(667 N) similarly applied.

are to be employed that have not been pféeviously subjected to any of the te

be applied by means of a horizontal:3/4 inch diameter (19.1 mm) round rod.
to the rod by means of the weight-and lever of a testing machine. The force i
rod is to be aligned at right angles to the major axis of the plug, midway betw

nce plugs that
potential drop
mV. See also

vithstanding a
g or breaking.

5ts in Sections
| maple block.
The force is to
5 to be applied
een the points

at which the plug contacts the supporting sutface.
189 Mechanical Endurance Test

that has been
scribed in this

189.1 After
oven conditio
section, it sha

h flatiron or appliance plug that is rated 5 A at 250 V and 10 A at 125V, and
ned at 200°Gy(392°F) for 24 hours, is dropped by machine in the manner dg
[ not:

a) Crack or-break to the extent that it becomes unfit for use or exposes live parts t¢ unintentional

contadqt, or

b) Experience any displacement of current-carrying parts or loosening of the cord at the wiring
terminals.

189.2 If an unacceptable result occurs that is attributable directly to a broken switch handle or a release
button, the test may be repeated to determine whether the handle or button will break on nonoven-
conditioned devices. If the handle or button does not break, and none of the causes for rejection given in
189.1 occur, the mechanical endurance of the plug is acceptable.

189.3 Previously untested devices are to be used. Three plugs that include a switch are to be tested with
the switch in the off position. The three remaining devices are to be tested with the switch in the on
position.

189.4 Although the details of the machinery to accomplish the impacts are not specified, the test is to be
conducted as follows. Each plug is to be wired with 18 AWG (0.82 mm?) Type HPD cord, the free end of
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which is to be passed through and knotted behind a bushing located at the point labeled A in Figure 189.1.
The cord is to be free to rotate in the bushing. Initially, the cord and plug are to hang freely and rest in the
position labeled 1 in Figure 189.1 against the vertical face of the block C, which is a 1-1/2 — 2 inch thick
(38.1 — 50.8 mm) piece of maple that is high and wide enough so that a plug will not strike near one of the
edges of the block. The grain is to run vertically. The plane of the face of block C is to contain point A. The
distance from the bushing to the contact end of the plug is to be 45 inches (1.14 m). Lifting member B of
the machine is to lift the plug by the cord to the position labeled 2 in Figure 189.1. At this point the edge of
member B furthest from point A is to be 38 inches (0.97 m) from the plane of the face of block C on a line
perpendicular to the plane at point A. The cord is to be released from member B and the plug is to fall
freely to strike block C. The machine is to repeat the operation continuously for the required number of
cycles. Screws employed to hold plug halves together are to be replaced and tightened whenever they fall
out. Generally, screws that have been tightened every 200 cycles will not loosen sufficiently to fall out.
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Figure 189.1
Mechanical endurance test
38 —
(965mm)

e Ny

A

45
(11143mm)

v
N
D

NOTES

A — Supporting bushing
B — Lifting Member

C — Maple block

1and 2 - See 189.4
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189.5 A switchless plug is acceptable if the average number of drops without damage is not less than
1000 for the six devices tested without any of the devices determined to be unacceptable within the first
500 drops. In computing the average, 1300 drops is to be used for any device which performs acceptably
for more than 1300 drops.

189.6 A plug incorporating a switch is acceptable if the average number of drops without damage is not
less than 500 for the six devices tested without any of the devices determined to be unacceptable within
the first 250 drops. In computing the average, 650 drops is to be used for any device which performs

acceptably for

more than 650 drops.

190 Accelerated Aging Test

190.1
any visible d
temperature
conditioning,
machine as de

Ifaru

190.2 The g
manner with g
be flexed by m

191 Cord Gliard Test

191.1 To det
weight similar
intended man

indicated in part A of Figure 191.1. Dimension X.is to be measured with the axis of the cq

coincidental W
guard as indic
percent of dim)

Exception: A
provide proted

eierioration after being subjected to accelerated aging in which the guard.is,m

pbber guard is employed in a flatiron or appliance plug, the rubber compound.s

f 120.0 £1.0°C (248.0 £1.8°F) in an oven for a period of 96 hours()Follov
e guard shall not shown any cracks after being subjected to 5000 cycles g
scribed in this section.

hard is to be assembled to the body of the plug, and the assembly wired in
2 — 3t (0.61 —0.91 m) length of heater cord. With the plug held stationary, t
oving the cord back and forth in a plane through an angle of approximately 18(

brmine if a guard complies with the requirement in 53.3 it is to be tested with g
to a plumb bob attached to a short length of heater cord that is wired to t
her. The flatiron or appliance plug ds“to be mounted rigidly in a horizont

ith the axis of the plug with noforce being applied to the cord. The weight
ated in part B of Figure 191, Nunder which conditions dimension Y is to not bg
ension X and dimension Z'is:to not be less than 5/8 inch (15.9 mm).

juard is not required o comply with this requirement if, upon investigation,
fion equivalent to\that provided by a guard that does comply. See also 53.3.

hall not show
pintained at a
ing the oven
f flexing by a

the intended
he guard is to
degrees.

31b (1.36 kg)
e plug in the
| position as
rd and guard
s to bend the
e less than 60

it is found to
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Figure 191.1

Test of cord guard
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RATINGS
192 Details

192.1 A general-use device shall be rated in amperes and volts. When the contact configuration of the
device is one of the configurations illustrated in Wiring Devices — Dimensional Specifications, ANSI/NEMA
WD6, or in the Standard for Wiring Device Configurations, UL 1681, the device shall be given only the
rating shown in the configuration. Otherwise, the device shall be given one or more of the ratings in Table
192.1. See 6.1, 192.4, and 192.5.

Exception No. 1: Plugs, cord connectors, and current taps for use on flexible cords, or that are provided
with fuses, are permitted to have a lower current rating than that shown in the configuration.

Exception No) 2: A device that is a combination of special-use devices as described’in 192.2 is not
required to comply with this requirement.

Table 192.1
Ratings of general-use devices

Ratings
10A, 250V and 15 A, 125V

15A,125V
15 A, 250\
15 A, 2T~V ac
20A, 125V
20A,250V
20A,277Vac
30A, 250V

50 A, 250 V

60 A, 250V

75 A 250V

75 A, 480Vac

75A,600Vac
75 A, 600V

100 A, 250 V
100 A, 480 Vac
100 A, 600 Vac

100 A, 600 V

200 A, 250V

Table 192.1 Continued on Next Page
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Table 192.1 Continued

Ratings

200 A, 480 Vac
200 A, 600 Vac
200 A, 600V

192.2 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.

192.3 A flus
horsepower r
surface-moun

h receptacle or attachment plug of a configuration specified in Table 192.2
bting in accordance with the table. A cord connector, appliance, equipment,o
t receptacle, or current tap of a configuration specified in Table 192.2 ar

¥ shall have a
r fixture outlet,
d assigned a

horsepower rating shall be rated in accordance with the table. See 94.1.1, 94.3(1.—"94.3.8 and 117.1.1,
117.3.1 - 117|3.3.
Table 192.2
Horsepower ratings for NEMA configurations
NEMA configuration AC HP rating?®
1-15 0.5
2-15 1.5
2-20
2-30
5-15 0.5
5-20 1
5-30 2
5-50 2
6-15 1.5
6-20 2
6-30 2
6-50 3
7-15 2
7-20 2
7-30 3
7-50 5
10-20 2L-L
1L-N
10-30 2L-L
2L-N
10-50 3L-L
2L-N

Table 192.2 Continued on Next Page
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Table 192.2 Continued

NEMA configuration AC HP rating?

11-15

11-20

11-30

11-50 7.5

14-15 1.5L-L

0.5L-N

14-20 ZL-L
1L-N

14-30 2L-L
2L-N

14-50 3L-L
2'L-N

14-60 3L-L
2L-N

15-15 2

15-20

15-30 3

15-50 7.5

15-60 10

18-15

18-20

18-30

18-50 7.5

18-60 7.5

L4-15 0.5

L2-20 2

L5-15 0.5

L5-20 1

L5-30 2

L6-15 1.5

L6-20

L6-30

L7-15

L7-20

L7-30

Table 192.2 Continued on Next Page
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Table 192.2 Continued

NEMA configuration AC HP rating?
L8-20
L8-30 5
L10-20 2L-L
1L-N
L10-30 2L-L
2L-N
CTT-15
L11-20
L11-30 3
L12-20
L12-30 10
L14-20 2L-L
1L-N
L 14-30 2L-L
2L-N
L15-20
L15-30
L16-20
L16-30 10
L 18-20
L18-30
L19-20
L19-30 10
L21-20 2
L21-30
L22-20 5
L22-30 10
L25-30R 2
L26-30R 7.5
@ The phase to phase horsepower ratings are noted by "L-L". The phase to neutral ratings are identified by "L-N".

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

192.5 If a two-wire device includes a pilot-lamp lampholder of the candelabra- or miniature-base size, the
overall rating of the device shall not be more than 125 V.
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192.6 A device shall be rated for disconnecting use only, not for current rupturing, if the potential rating is
higher than 250 V dc. A device may be rated for disconnecting use only, not for current rupturing, if the
current rating is greater than 60 A ac, dc, or ac-dc. See 94.1.1 and 117.1.1.

192.7 An appliance or flatiron plug shall be rated 5 A at 250 V and 10 A at 125 V if the spacing between
centers of the contacts is 11/16 inch (17.5 mm) or less. However, if the spacing between centers of the
contacts is more than 11/16 inch (17.5 mm), an appliance plug shall be rated 10 A at 250 V and 15 A at
125V. See 6.1.

MARKINGS AND INSTRUCTIONS

193 General

193.1 Detail

193.1.1
and readily vis

193.1.1.1
etc. may be p
packaging and
(URL - http://
take the user
information. T
apply to mark

ible in the specified location.

Markings and instructions that are alternatively permitted on ‘a stuffer sheet, info

rovided via a manufacturer’'s web site. The web address’shall be marked ¢
/or information sheet. The web address may be in the,form of a Uniform Res
ww.___.com/___/), or as a Quick Response Code (QRcode). The web add
to an internet page containing the required information or a direct link tg
ne file shall be a file format that is commonly used and may be downloadable.
ngs that are specified to be located on the-device or the packaging/contain

stuffer sheet) ut this information may be repeated on the web site.

193.1.2 A marking shall be die stamped, ink stamped, painted, molded, or otherwise applie

determined to
Other contras
requirement.

193.1.3 An 4
Table 193.1.

be indelible in accordance with.the Standard for Marking and Labeling Syst
ting methods providing equivalent prominence and permanence meet the

ttachment plug shati:be provided with all applicable markings and instruction

All markings and instructions required by this section shall be legibly and permanently marked

rmation sheet
n the device,
burce Locator
ress link shall

the required
This does not
er only (not a

d in a manner
ems, UL 969.
intent of the

5 described in
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Table 193.1

Markings and instructions applicable to attachment plugs and attachment fitting

Description

Reference

Marking

Location

All plugs

a) The manufacturer's name, trade name or
trademark, or other descriptive marking by
which the organization responsible for the
device is to be identified. A traceable code is
not prohibited when the device is identified by
the brand or trademark owned by a private
labeler.

b) The catalog number or an equivalent
designation.

On the device where visible
Exception: The catalog num

prohibited from appearing on the unit
container when the product is too small, or
where the legibility is difficult to attain, or
where several catalog numbers use common

parts

after installation.
ber is not

c) The electrical rating in amps and volts.A
device rated for use on alternating current
circuits only shall be identified by one of the
following means:

1) The letters "AC",
2) The words "AC Only",

3) The symbol "/\/",

4) A frequency marking (for example, "60
Hertz"),

5) A phase marking such as "®", the letters
"ph" or "PH", or the word "phase". For.
multiphase devices that are intended/for
use only on a wye system, the marking shall
also include the word "wye", ar'the letter "Y.

Exception No. 1: A fuseless attachment plug
having a 1-15P or 5-15P.cohfiguration is not
required to be markedwith its electrical rating.

Exception No. 2:, An-attachment plug of a
configuration specified in Table 192.2 is not
required to-bexmarked with its horsepower
rating.

Plugs produced
at more than on
factory

A distinctive marking, not prohibited from being
incode, identifying the device as the product of
aparticular factory.

On device

Plugs requiring
strip length

information. Seq
9.1.3.

Strip length information for the intended
conductors.

On the device near the wirin
on a separate instruction sh

g terminals, or
et provided.

Plugs intended

for field wiring

a) The intended flexible-cord types (such as
Type S, SJ, SJT, HPN, and SPT-1). A cord

On the device, on the smallg

bst unit container,

or on a stuffer sheet provide

d with each

identification referring to the generic (trade)
names for each family of cords (such as Hard
Service Cord, Vacuum Cleaner Cord, and
Parallel Cord) is not prohibited when all types
of cords identified in the family can be utilized
with the device.

b) The conductor size or sizes.
c) The total number of conductors.

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

device

Table 193.1 Continued on Next Page
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Table 193.1 Continued

Description

Reference

Marking

Location

The information is not prohibited from being

combined in an abbreviated format (such as

wire sizes 18/3 SV to 14/3 SJ, 0.230 —
0.450 inch diameter). The conductor sizes,
total number of conductors and overall
diameters shall be included individually or
as a range with the appropriate cord types.

Plugs with pin-
type terminals
for field
assembly on
flexible cord

a) Instructions for assembling the device to
the cord. Details shall be provided,
including pictorial representation, to enable

proper assembly by an inexperienced
proy

On an instruction card attached to the device
in such a manner that the device is unable to
be readily removed. The use of a blister pack
ar equivalent securing of the device to the

person.

b) The words "CAUTION — Risk of electric
shock. Do not strip wires. Cut off end of
cord cleanly." or an equivalent wording
following the word CAUTION and any other
specific instructions concerning cord
preparation.

c) Instructions concerning the cord type or
types to be used. A description shall be

provided of any type of cord that may not be

physically excluded but which is not
intended to be used (for example, not.for
use with Type TPT extra-flexible cord.such
as used on electric shavers). There.are
some cord groups that are not
distinguishable by marking and, where one
of these cords is recommended, all shall be
capable of proper use @Pbe physically
excluded.

d) If the device is ‘polarized, the words
"CAUTION ~Risk of electric shock. Proper
polarization‘must be maintained. Examine
the cord carefully before assembling this
product.If one of the wires is marked with
stripes, grooves or ridges on the outer
surface of the insulation, attach that wire to
the white or silver-colored terminal. If

neither wire is marked, strip a small amount

of insulation from the end of both wires and
check to see whether either of the wires is

white in color. If so, the white wire should be

connected to the white or silver-colored
terminal. After identifying the white wire, cut
end of cord cleanly before attaching the

instruction card meets thetin{ent of the
requirement. However, (the-frjction
attachment of a deyice to thg card shall not
be employed.

wires to the terminals." or an equivalent
wording following the word CAUTION.

e) Electrical rating in volts, amperes and
wattage corresponding to the ampacity of
the cord. If more than one size or type of
cord is intended to be used, the electrical
rating shall be indicated for each type cord.

Plugs with
nongrounding
configurations
(other than 1-15,
1-20, 1-30, 2-15,
2-20, 2-30)

"CAUTION: This device is not for grounding
use. Connect only to nongrounding circuits."

On the device where visible during
installation, on the smallest unit container, or
on a stuffer sheet provided with each device

Table 193.1 Continued on Next Page
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Table 193.1 Continued
Description Reference Marking Location
Plugs with 7 "Turn and pull" or an equivalent wording. On the device where visible during use
locking
configurations
Plugs with Fig. 8 "Hospital only." See Exception to 15.3.6. On the device where visible after installation.
C1.1
configuration
located in the
Standard for
Wiring Device
Configurations,
UL 1681
Plugs with Fig. 9 "CAUTION: To Avoid Electric Shock — Review | On the device where visible[during
C1.2-C15 premises carefully and do not use if this slot or | installation, on the smallest pnit container, or
configurations blade configuration (design) is already in a on a stuffer sheet provided With each device
located in the circuit having a rating differing from the rating
Standard for of this device."
Wiring Device
Configurations,
UL 1681
Armored plugs 10 "Cover grounded" or with an equivalent On the device
with grounded statement.
covers Exception No. 1: The marking is not required.if
the grounding connection is readily visible:
Exception No. 2: The marking is not required
for an attachment plug of the type desetibed in
11.6.
Plugs with fuses] | 11 "Use only witha ____ volt fuse."The potential to | On the device where visible[during fuse
(other than plug be used in the marking shallibe the potential replacement
or cartridge type| rating of the fuse for which/the device is
for branch circui intended.
protection)
Plugs with fuses| | 12 "Disconnect power before replacing fuses" or | On the device where visible[during fuse
where the fuse an equivalentwording. replacement
can be removed
after the plug
has been
inserted in
receptacle. See
the Exception to
15.4.6.
Stage plugs 13 "ANSI E1.24" configuration and "type" where On the device.
complying with "type" is as identified in Annex A of ANSI
ANSI/ESTA E1.24, or an equivalent wording.
E1.24
dimensional
requirements
(See 15.3).
Stage plugs of 14 "CAUTION: Risk of Electric Shock — only On the device where visible during
the intended for use on grounded-neutral electrical | installation, or on the smallest unit container,
configurations circuits " or on a stuffer sheet provided with each
5T20, 5T30, device.
5T60 and 5T100
complying with
ANSI/ESTA
E1.24.
Configurable 15 Electrical rating and blade configuration for On the device, in the case where separable

attachment plug

each identified configuration

face disks are used, see 17.4.6 for details.

Table 193.1 Continued on Next Page
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Table 193.1 Continued

Description Reference Marking Location
Configurable 16 Instructions for assembling the device to the On the smallest unit container or on a stuffer
attachment plug cord. Details shall be provided, including sheet provided with each device.

pictorial representation, to enable proper
assembly
Attachment 17 Luminaire Support 50 Ib. Max On the device, on the package or on an
fitting for use Instruction sheet included with the device
with a Luminaire Not removable or interchangeable with another | On the device, visible during installation
Support fixture
Receptacle with
a 50 Ib. support Mate only with Model [model or catalog On the device, visible during installation
rating number]
]

Attachment 18 Fan Support 35 Ib. Max On the device, visible during|installation
\fll\;[ittlﬁgfgeriﬁrig- Not removable or interchangeable with another | On the device, visible'during|installation
suspended fan fixture
support Mate only with Model [model or catalog On the device;wvisible during|installation
receptacle with a number]
35 Ib. support
rating
Attachment 19 Fan Support 50 Ib. Max On\the device, visible during|installation
\f/l\;[it;rr:%for use Not removable or interchangeable with anothér |yOn the device, visible during|installation

o fixture
ceilingsuspend
ed fan support Mate only with Model [model or catalog On the device, visible during|installation
receptacle with a number]
50 Ib. support
rating
Attachment 20 Fan Support 70 Ib. Max On the device, visible during|installation
\fll\}ittlgg;for use Not removable or interchangeable with another | On the device, visible during|installation
ceilingsuspend fixture
ed fan support Mate only with Méadel [model or catalog On the device, visible during|installation
receptacle with a number]
70 Ib. support
rating
Plugs employing|| 21 Installation instructions for assembly of On the smallest unit containgr, or on a stuffer

spring-action
clamp terminals.

conductors to the terminals. Instructions shall
include a pictorial description of the placement
of the stripped conductor within the
channels/guides of the enclosure.

sheet provided with each deyice

193.1.4 An i|||Iet shall be provided with all applicable markings and instructions described in| Table 193.2.

Table 193.2

Markings and instructions applicable to inlets (motor attachment plugs)

Description

Reference

Marking

Location

Allinlets

1

a) The manufacturer's name, trade name or
trademark, or other descriptive marking by
which the organization responsible for the
device is to be identified. A traceable code is
not prohibited when the device is identified by
the brand or trademark owned by a private
labeler.

On the device where visible after installation
Exception: The catalog number is not
prohibited from appearing on the unit
container when the product is too small, or
where the legibility is difficult to attain, or
where several catalog numbers use common
parts

Table 193.2 Continued on Next Page
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Table 193.2 Continued
Description Reference Marking Location
b) The catalog number or an equivalent
designation.
c) The electrical rating. A device rated for use
on alternating current circuits only shall be
identified by one of the following means:
1) The letters "AC",
2) The words "AC Only",
yaX
3) The symbol " \J",
4) A frequency marking (for
example, "60 Hertz"),
5) A phase marking such as "®", the
letters "ph" or "PH", or the word
"phase". For multiphase devices that
are intended for use only on a wye
system, the marking shall also
include the word "wye", or the letter
"Y.
Exception: An inlet of a configuration
specified in Table 192.2 is not required tobe
marked with its horsepower rating.
Inlets produced | | 2 A distinctive marking, not prohibjted.from On the device
at more than being in code, by which the device can be
one factory identified as the product of aiparticular
factory.
Inlets with non 3 "CAUTION — Mounting means not grounded. | On the device where visible during installation
conductive Grounding wire cohpection required” or an
mounting equivalent wording following the word
means. See CAUTION.
19.1and 19.4
Inlets with 4 The value of tightening torque assigned in On the device where visible during installation,
pressure-wiring accordance with 12.4.3 and 12.2.7. on the smallest unit container, or on an
terminals or information sheet packed in the smallest unit
binding screw container
terminals for
field wiring on a
branch circuit
Inlets with 5 "CAUTION: This device is not for grounding | On the device where visible during installation,
nongrounding use. Connect only to nongrounding circuits." | on the smallest unit container or on a stuffer
configurations heet provi with h device
(other than 1-15,
1-20, 1-30, 2-15,
2-20, 2-30)
Inlets with 6 "Hospital only." See Exception to 15.3.6. On the device where visible after installation
Figure C1.1
configuration
located in the
Standard for
Wiring Device
Configurations,
UL 1681
Inlets with 7 "CAUTION: To Avoid Electric Shock — Review | On the device where visible during installation,
Figure C1.2 — premises carefully and do not use if this slot | on the smallest unit container, or on a stuffer
C15 or blade configuration (design) is already in a | sheet provided with each device

Table 193.2 Continued on Next Page
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Table 193.2 Continued

spring-action
clamp terminals

conductors to the terminals. Instructions shall
include a pictorial description of the
placement of the stripped conductor within
the channels/guides of the enclosure.

Description Reference Marking Location

configurations circuit having a rating differing from the rating

located in the of this device."

Standard for

Wiring Device

Configurations,

UL 1681

Inlets with fuses |8 "Use only witha ___ volt fuse." The potential | On the device where visible during fuse
(other than plug to be used in the marking shall be the replacement

or cartridge type potential rating of the fuse for which the

for branch circuit device is intended.

protection)

Stage inlets 9 "ANSI E1.24" configuration and "type" where | On the device.

complying with "type" is as identified in Annex A of ANSI

ANSI/ESTA E1.24, or an equivalent wording.

E1.24

dimensional

requirements

(See 15.3).

Stage inlets of 10 "CAUTION: Risk of Electric Shock — only On thie device where visible dirring installation,
the intended for use on grounded-neutral or of_the smallest unit containgr, or on a
configurations electrical circuits" stuffer sheet provided with ea¢h device.
5T20, 5T30,

5T60 and 5T100

complying with

ANSI/ESTA

E1.24.

Inlets employing || 11 Installation instructions for assembly of See 193.2.5 and 193.2.6

a combination conductors to the terminals. Jnstructions shall

wire include a pictorial description of the

binding/pressure placement of the stripped conductor within

wire-type the channels/ guides of the enclosure

terminals for

field wiring on a

branch circuit

Inlets employing || 12 Installation instructions for assembly of On the smallest unit container] or on a stuffer

sheet provided with each devite.

193.1.5 A cq
Table 193.3.

rd connector shall be provided with all applicable markings and instructiong

described in

Table 193.3

Marking and instructions applicable to cord connectors

which the organization responsible for the
device is to be identified. A traceable code is
not prohibited when the device is identified by
the brand or trademark owned by a private
labeler.

Description Reference Marking Location
All cord 1 a) The manufacturer's name, trade name or | On the device where visible after installation
connectors trademark, or other descriptive marking by Exception: The catalog number is not

prohibited from appearing on the unit
container when the product is too small, or
where the legibility is difficult to attain, or
where several catalog numbers use common
parts.

Table 193.3 Continued on Next Page
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Table 193.3 Continued

Description Reference Marking Location
b) The catalog number or an equivalent
designation.
c) The electrical rating. A device rated for use
on alternating current circuits only shall be
identified by one of the following means:
1) The letters "AC",
2) The words "AC Only",
aX
3) The symbol " \J",
4) A frequency marking (for
example,
5) A phase marking such as "®", the
letters "ph" or "PH", or the word
"phase". For multiphase devices that
are intended for use only on a wye
system, the marking shall also
include the word "wye", or the letter
e
Cord connectorg | 2 A distinctive marking, not prohibited from On the device
produced at being in code, by which the device cante
more than one identified as the product of a particular
factory factory.
Cord connectorq | 3 "For disconnecting use only,"or*Not for On the device where visible during use
intended for current rupturing,” or an equivalent
disconnecting statement.
use only
Cord connectorq | 4 Strip length information for the intended On the device near the wiringterminals or on
requiring strip conductors. a separate instruction sheet grovided with
length each device.
information. Seg
9.1.3
Cord 5 a) The intended flexible-cord types (such as | On the device, on the smallegt unit container,
connections type S, SJ, SJT, HPN, and SPT-1). A cord or on a stuffer sheet provided with each

intended for field
wiring

identification referring to the generic (trade)
names for each family of cords (such as Hard
Service Cord, Vacuum Cleaner Cord, and
Parallel Cord) is not prohibited when all types
of cords identified in the family can be utilized
with the device.

[

device

Tl <l 4 H H
V) TTTC CUTTUULIUT S1IZT UT SIZTo.
c) The total number of conductors.

d) The overall cord diameter range, if the
device is intended to be utilized with a limited
range of the cord diameters available for a
cord type. The information is not prohibited
from being combined in an abbreviated
format (such as wire sizes 18/3 SV to 14/3
SJ, 0.230 — 0.450 inch diameter). The
conductor sizes, total number of conductors
and overall diameters shall be included
individually or as a range with the appropriate
cord types.

Table 193.3 Continued on Next Page
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Table 193.3 Continued

Description

Reference

Marking

Location

Cord connectors
with pin-type
terminals for
field assembly
on flexible cord

6

a) Instructions for assembling the device to
the cord. Details shall be provided, including
pictorial representation, to enable proper
assembly by an inexperienced person.

b) The words "CAUTION — Risk of electric
shock. Do not strip wires. Cut off end of cord
cleanly." or an equivalent wording following
the word CAUTION and any other specific
instructions concerning cord preparation.

c) Instructions concerning the cord type or

On an instruction card attached to the device
in such a manner that the device is unable to
be readily removed. The use of a blister pack
or equivalent securing of the device to the
instruction card meets the intent of the
requirement. However, the friction attachment
of a device to the card shall not be employed.

types to be used. A description shall be
provided of any type of cord that may not be
physically excluded but which is not intended
to be used (for example, not for use with Type
TPT extra-flexible cord such as used on
electric shavers). There are some cord
groups that are not distinguishable by
marking and, where one of these cords is
recommended, all shall be capable of proper
use or be physically excluded.

d) If the device is polarized, the words
"CAUTION - Risk of electric shock. Proper
polarization must be maintained. Examine the
cord carefully before assembling this preduct.
If one of the wires is marked with stripes;
grooves or ridges on the outer surface of the
insulation, attach that wire to the white or
silver-colored terminal. If neither wire is
marked, strip a small amount of insulation
from the end of both wires‘and check to see
whether either of the'wires is white in color. If
so, the white wire sheuld be connected to the
white or silver-golored terminal. After
identifying,the white wire, cut end of cord
cleanly befere attaching the wires to the
terminals.* or an equivalent wording following
the word CAUTION.

e)Electrical rating in volts, amperes and
wattage corresponding to the ampacity of the
cord. If more than one size or type of cord is
intended to be used, the electrical rating shall
be indicated for each type cord.

Cord connectors
with
nongrounding
configurations
(1-15, 1-20, 1-
30, 2-15, 2-20,
2-30)

"CAUTION: This device is not for grounding
use. Connect only to nongrounding circuits."

On the device where visible d{ring installation,
on the smallest unit container,|or on a stuffer
W‘ f fCe

Cord connectors
with locking
configurations

"Turn and pull" or an equivalent wording.

On the device where visible during use.

Cord connectors
with Fig. C1.1
configuration
located in the
Standard for
Wiring Device

"Hospital only." See Exception to 15.3.6.

On the device where visible after installation

Table 193.3 Continued on Next Page
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Table 193.3 Continued

spring-action
clamp terminals

placement of the stripped conductor within
the channels/guides of the enclosure.

Description Reference Marking Location
Configurations,
UL 1681
Cord connectors | 10 "CAUTION: To Avoid Electric Shock — Review | On the device where visible during installation,
with Figure C1.2 premises carefully and do not use if this slot | on the smallest unit container, or on a stuffer
-C15 or blade configuration (design) is already in a | sheet provided with each device
configurations circuit having a rating differing from the rating
located in the of this device."
Standard for
Wiring Device
Configurations,
UL 1681
Armored cord 11 "Cover grounded" or an equivalent statement. | On the device
connectors with Exception No. 1: The marking is not required
grounded cover: if the grounding connection is readily visible.
Exception No. 2: The marking is not required
for a cord connector of the type described in
11.6.
Cord connectorg | 12 A statement instructing the user how to On the device where visible during use
with spring- disengage the latching mechanism so that a
actuated mated attachment plug can be removed from
latching the cord connector outlet.
mechanism
Stage cord 13 "ANSI E1.24" configuration and "type" where | On the device.
connectors "type" is as identified in Annex A of ANSI
complying with E1.24, or an equivalent wording.
ANSI/ESTA
E1.24
dimensional
requirements
(See 15.3).
Stage 14 "CAUTION: Risk of Electric Shock — only On the device where visible during installation,
connectors of intended for useon grounded-neutral or on the smallest unit contaimer, oron a
the electrical circuits" stuffer sheet provided with edch device.
configurations
5T20, 5T30,
5T60 and 57100
complying with
ANSI/ESTA
E1.24.
Cord 15 Installation instructions for assembly of On the smallest unit containef, or on a stuffer
Connectors conductors to the terminals. Instructions shall | sheet provided with each devjce
employing include a pictorial description of the

193.1.6 A receptacle shall be provided with all applicable markings and instructions described in Table

193.4.


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

214 UL 498 MAY 31, 2023
Table 193.4
Marking and instructions applicable to receptacles
Description Reference Marking Location
All receptacles |1 a) The manufacturer's name, trade name or | On the device where visible after installation.
trademark, or other descriptive marking by See 193.2.4 for location details.
which the organization responsible for the Exception No. 1: The catalog number is not
device is to be identified. A traceable code is | prohibited from appearing on the unit
not prohibited when the device is identified by | container when the product is too small, or
the brand or trademark owned by a private where the legibility is difficult to attain, or
labeler. where several catalog numbers use common
b) The catalog number or an equivalent parts. . . o .
designation. Exception No. 2: The installation instructions
for 5-15R, 5-20R, 6-15R, and 6-20R flush
c) The electrical rating. A device rated for use | receptacles shall be located af specified in
on alternating current circuits only shall be 193.2.5. See also Referencel\No. 23 in this
identified by one of the following means: table.
1) The letters "AC",
2) The words "AC Only",
3) The symbol "f\/",
4) A frequency marking (for
example, "60 Hertz"),
5) A phase marking such as/"®",'the
letters "ph" or "PH", or the word
"phase". For multiphase-dévices that
are intended for use only*on a wye
system, the marking:shall also
include the word “wye", or the letter
.
Exception: A receptacle of a configuration
specified in Table 192.2 is not required to be
marked with,its horsepower rating
Receptacles 2 A distinctive marking, not prohibited from On the device
produced at being,in code, by which the device can be
more than one identified as the product of a particular
factory factory.
Receptacles 3 Strip length information for the intended On the device near the wiring ferminals, or on
requiring strip conductors. a separate instruction sheet pfovided with
length each device.
information. See
9.1.3
Receptacles not || 4 "CAUTION — Risk of Electric Shock. Do Not | On the device where visible while the device is
intended for DisconnestUnder Load" or an-eguivalent inthe-mated-condition
interrupting statement following the word "CAUTION".
current
Receptacles 5 "Use only witha ___ volt fuse." The potential | On the device where visible during fuse
with fuses (other to be used in the marking shall be the replacement
than plug or potential rating of the fuse for which the
cartridge type device is intended.
for branch circuit
protection
Receptacles 6 "Recreational Vehicle use only" On the device where visible after installation
with TT-R
configuration
Receptacles 7 A grounding, locking-type receptacle with the | On the device where visible after installation

with Figure C1.1

configuration shown in Figure C3.8 for use in

Table 193.4 Continued on Next Page
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Table 193.4 Continued
Description Reference Marking Location
configuration hospitals only shall be marked "Hospital
located in the only." See Exception to 15.3.6.
Standard for
Wiring Device
Configurations,
UL 1681
Receptacles 8 "CAUTION — Mounting means not grounded. | On the device where visible during installation
with Grounding wire connection required” or an
nonconductive equivalent wording following the word
mounting CAUTION.
means. See
29.1.2.
Isolated-ground| | 9 An orange colored triangle with sides 5/32 On the device where visible dfter the
receptacles inch (4.0 mm) or more in length. The triangle | receptacle and coverplate arg installed
is not required to be a contrasting shade of
orange if the face of the receptacle is orange
colored.
"Isolated Ground" and "CAUTION — Mounting | On the device where visible during installation
means not grounded. Grounding wire
connection required," or with an equivalent
wording following the word "CAUTION."
A statement indicating its intended use to On the device, on the smallest unit container,
reduce electrical noise (electromagnetic or on a stuffer sheet provided with each
interference) by purposely insulating,the device.
grounding circuit from any metallic wiring
system.
Display 10 "Display Receptacle" or equivalent wording. | On the device where visible during installation
receptacles The words "Floor Receptacle™are not
considered to be equivalent.
Receptacles 11 a) Instructions for reléasing the wire from the | On the device where visible during installation
with push-in terminal connection; that shall be located
terminals where readily Visible during wiring and
rewiring,
b) "Solid wire only" unless the terminal is
intended for both solid and stranded wire,
¢)dnstructions to strip the insulation from
conductors a specific length where readily
visible during installation,
d) Instructions for connecting properly sized
wire where readily visible during installation.
CO/ALR 12 "CO/ALR" On the device where visible gfter installation
receptacles
"Replace Only With CO/ALR Device". On the device where visible during installation
AL-CU devices |13 A receptacle rated 30 A or greater which is On the device where visible after installation
intended for use with aluminum conductors or
copper and aluminum conductors shall be
marked "AL-CU".
AL-CU 14 A receptacle rated 30 A or greater which is On the device where visible after installation
receptacles for intended for use with aluminum conductors or
use on 75°C copper and aluminum conductors rated 75 °C
wire (167 °F) shall be marked "AL-CU, 75 °C".
Receptacles 15 A receptacle intended for use with conductor | On the device where visible during installation,

rated greater
than 30A, and
100 A or less for

sizes based on the ampacity of wire rated
75°C, may be marked: “Suitable for use with

or on the smallest unit container, or on an
information sheet packed in the smallest unit
container.

Table 193.4 Continued on Next Page


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

216 UL 498 MAY 31, 2023
Table 193.4 Continued
Description Reference Marking Location
use on copper Conductors sized to 75°C ampacities” or
conductors only, equivalent.
intended for use
with conductor
sizes based on
the ampacity of
wire rated 75°C.
See 118.1.4(d)
Tamper- 16 The phrase "Tamper Resistant" or the letters | On the device where visible after installation
resistant "TR". The letters "TR" shall be a minimum of | with the cover plate removed
receptacles 316 inch (4 8 mm) in height
Self-contained 17 Installation instructions that include the On the smallest unit packagel|tag or stuffer
receptacles following: sheet provided with each dévite.
a) Manufacturer's name and complete
address
b) Catalog number or its equivalent.
c) Intended conductor material, cable type,
and cable size.
d) Limitations for use — for example, "mobile
homes".
e) Necessary installation instructions such ‘as:
1) Wall or ceiling limitations
(material, thickness),
2) Cable preparation\(required slack,
tools),
3) Selection-ef wiring material,
4) Braeket references, and
5).Maximum 2.125-inch (54-mm)
slit length for nonmetallic sheathed
cable being prepared for installation.
A device not capable of being replaced with a | On the device where visible after installation
conventional outlet box and receptacle shall
be marked with:
a) The type of receptacle necessary for
replacement purposes, and
b) Instructions for disassembly prior to
replacement.
Adevice mtendedforreptacementwithr—— [ Omrthedevice where visibteafter installation
similar devices without the use of special
tools shall be specifically marked to indicate
this.
Receptacles 18 The value of tightening torque assigned in On the device where visible during installation,
with pressure- accordance with 12.4.3 and 12.2.7. on the smallest unit container, or on an
wiring terminals information sheet packed in the smallest unit
or binding screw container.
terminals for
field wiring on
branch circuits
Receptacles 19 "CAUTION: This device is not for grounding | On the device where visible during installation,
with use. Connect only to nongrounding circuits." | on the smallest unit container, or on a stuffer
nongrounding sheet provided with each device.
configurations

Table 193.4 Continued on Next Page
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Table 193.4 Continued
Description Reference Marking Location
(other than 1-15,
1-20, 1-30, 2-15,
2-20, 2-30)
Receptacles 20 "CAUTION: To Avoid Electric Shock — Review | On the device where visible during installation,
with Figure C1.2 premises carefully and do not use if this slot | on the smallest unit container, or on a stuffer
-C1.5 or blade configuration (design) is already in a | sheet provided with each device.
configurations circuit having a rating differing from the rating
located in the of this device."
Standard for
Wiring Device
Configurations,
UL 1681
Flush 21 "REPLACEMENT USE ONLY ON EXISTING [ On the smallest unit containel
receptacles with CIRCUITS WITH NO MEANS FOR
1-15R GROUNDING;," or the equivalent.
configuration
15and 20 A 22 a) "Notice — Use only copper or copper-clad | On the device, on a stuffer sheet, or on the
flush wire with this device", smallest unit container for individually
receptacles with| b) "Notice — Connect only copper or copper- packaged devices; on the deyice for devices
wire-binding . . o Y copp PP packed for bulk shipment
clad wire to this device", or
screws, back-
wired pressure c) "Notice — Use only devices marked
plates (clamp CO/ALR with aluminum wire".
terminals), Exception: When the device itself carries.the
and/or push-in marking, one of the following abbreviated
terminals for usqg markings or the symbol shown in Eiqure
with copper wire} 193.1 meets the intent of the requirement.
only " . "
a) "Use copper wire only",
b) "Cu wire only",
c) "Use copper or'eopper-clad wire only", or
d) "Cu and Cugclad wire only".
The marKing on the device shall be legible
with letters at least 1/16 inch (1.6 mm) high.
When*molded, the circles and bar of the
marking described in Figure 193.1 shall be
formed by lines that have twice the width and
thickness of the lines used for the letters "CU"
and "AL" within the circles.
5-15R, 5-20R, 6t | 23 "15 ampere branch circuits only" and "14 On the device where visible during installation
15R and 6-20 R AWG solid copper conductors only", or
flush equivalent wording.
receptacles wit —or
i [FOmthe smattiestunitcontamer
only _push n and with 14 AWG solid copper conductors
terminals " . )
only", or equivalent wording.
24 Installation instructions which include a See 193.2.5 and 193.2.6
reference to the maximum 15 A branch circuit
overcurrent protector rating and limitation to
14 AWG solid copper branch circuit
conductors for a receptacle employing push-
in terminals.
5-15R, 5-20R, 6- | 25 "Push-in terminals for use on 15 ampere On the device where visible during installation

15R and 6-20R
flush
receptacles with
combination
push-in and

branch circuits only and with 14 AWG solid
copper conductors only" or equivalent
wording.

Table 193.4 Continued on Next Page
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Table 193.4 Continued

a) The manufacturer's name or trademark.

Description Reference Marking Location
wire-binding "Push-in terminals for use on 15 ampere
screw terminals branch circuits only and with 14 AWG solid
copper conductor only. Do not use push-in
terminals on a 20 ampere branch circuit." On the smallest unit container
5-15R, 5-20R, 6- | 26 Installation instructions which include a See 193.2.5 and 193.2.6
15R and 6-20R reference to the maximum 15 A branch circuit
flush overcurrent protector rating and limitation to
receptacles with 14 AWG solid copper branch circuit
combination conductors for a receptacle employing push-
push-in and in terminals.
wire-binding
screw terminals
5-15R, 5-20R, 6-|| 27 Installation instructions which include See 193.2.5 and 193.2:6
15R, and 6-20R instructions regarding reuse or rewiring for a
flush receptacle employing push-in terminals with a
receptacles with wire-release mechanism.
push-in
terminals with a
wire release
mechanism
5-15R, 5-20R, 6-|| 28 "Push-in terminals not for reuse", or with an On the device where visible d{rring installation
15R, and 6-20R equivalent wording, where visible during
flush installation.
receptacles with || 29 Installation instructions which include, the See 193.1.5 and 193.1.6.
push-in phrase "Do not re-use or rewire push-in
terminals terminals" or equivalent wording fof&
without a wire receptacle employing push-in tetminals that
release are not provided with a wire release
mechanism mechanism.
All 5-15R, 5- 30 Date or other dating period of manufacture On the device
20R, 6-15R and not exceeding any three consecutive months.
6-20 R flush and .
) An abbreviated-date of manufacture or a
self-contained . .
receptacles nat|ona|!y accepted conventional cc_)de or
code affirmed by the manufacturer is not
prohibited provided that the code does not
repeatin less than 20 years, and does not
require reference to the production records of
the manufacturer to determine when the
receptacle was manufactured.
All 5-15R, 5- 31 Installation instructions that contain all of the |See 193.2.5 and 193.2.6
20R, 6-15R and information needed for installation and use as
6-20 R flush intended, including the following:
receptacles

b) The words "To Install”, "Installation
Instructions", or the equivalent.

¢) Branch circuit conductor wire size for each
terminal construction provided on the
receptacle. A reference to sizing the branch
circuit conductors in accordance with the
National Electrical Code meets the intent of
the requirement when the instructions also
contain a cautionary marking restricting
installation to a qualified person. This
information is not required for a receptacle
employing wire leads.

d) Branch circuit conductor strip length. A
strip gauge marked on the device meets the

Table 193.4 Continued on Next Page
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Table 193.4 Continued
Description Reference Marking Location
intent of the requirement; however, when the
installation instructions are provided on a
separate sheet or container, the instructions
shall either reproduce or make specific
reference to the strip gauge marked on the
device. This information is not required for a
receptacle employing wire leads.
e) Wire lead strip length, when the receptacle
is provided with wire leads. This information
is not required when the wire leads are pre-
efriln'npd
f) Directions for attaching the line, grounded
(neutral) and grounding conductors to the
appropriate terminals or leads of the
receptacle. The words "White Wire", white or
silver-colored terminal, "Black Wire", "Bare or
Green Wire", "Equipment Grounding
Conductor", or equivalent identifiers or
abbreviations marked adjacent to the
appropriate terminals on the device oron a
wiring diagram meet the intent of the
requirement.
All Flush 32 "Do Not Disconnect Under Load" or an On the device where visible during installation.
Receptacles equivalent statement.
provided with
separable
terminal
assembly
All Flush 33 “USE ONLY WITH SERIES On both the receptacle and special purpose
Receptacles RECEPTACLE ” or eguivalent statement connector where visible during installation.
provided with where the blank includes the manufacturer’s
separable name and product series designation.
terminal
assembly
Pop-Out 34 "CAUWTION: Risk of Electric Shock. Not On the device where visible during installation
Receptacle intended to be installed in a counter top ora | and also marked on the smallest unit shipping
similar work surface" or an equivalent container.
wording following the word CAUTION.
Pop-Up 35 "Suitable for installation in a counter top or a | On the device where visible during installation
Receptacle similar work surface" or an equivalent and also marked on the smallest unit shipping
Assembly wording. container.
Stage 36 "ANSI| E1.24" configuration and "type" where | On the device.
receptacles "type" is as identified in Annex A of ANSI
complying with ET.Z4, or an equivalent wording.
ANSI/ESTA
E1.24
dimensional
requirements
(See 15.3).
Stage 37 "CAUTION: Risk of Electric Shock — only On the device where visible during installation,

receptacles of
the
configurations
5T20, 5T30,
5T60 and 5T100
complying with
ANSI/ESTA
E1.24.

intended for use on grounded-neutral
electrical circuits"

or on the smallest unit container, oron a
stuffer sheet provided with each device.

Table 193.4 Continued on Next Page
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Table 193.4 Continued

Description Reference Marking Location
Receptacles 38 Installation instructions for assembly of See 193.2.5 and 193.2.6
employing a conductors to the terminals. Instructions shall
combination include a pictorial description of the
wire placement of the stripped conductor within
binding/pressure the channels/ guides of the enclosure
wire-type
terminals for
field wiring on a
branch circuit
Lighted 39 "Indoor Use Only" Marked on device where visible during
Receptacle installation. See 42A.2 Exception No. 1.
Inlets employing || 40 Installation instructions for assembly of On the smallest unit container| or on a stuffer
spring-action conductors to the terminals. Instructions shall | sheet provided with each devige.
clamp terminals. include a pictorial description of the
placement of the stripped conductor within
the channels/guides of the enclosure.
Luminaire 41 Luminaire Support 50 Ib. Max On the device, visible during ifstallation
Support
Receptacle 50
Ib. support rating
Ceiling- 42 Fan Support 35 Ib. Max On the device, visible AFTER|installation
suspended fan
support
receptacle with
a 35 Ib. support
rating
Ceiling- 43 Fan Support 50 Ib. Max On the device, visible AFTER|installation
suspended fan
support
receptacle with
a 50 Ib. support
rating
Ceiling- 44 Fan Support 70 Ib. Max On the device, visible AFTER|installation
suspended fan
support
receptacle with
a 70 Ib. support
rating
Figure 193.1
Non-CO/ALR marking
0.157 inches 0. 094 inches
(4 mm) ( 2.4 mm)
S3918D

NOTE - Alternate methods of marking are not prohibited provided an equivalent prominence is achieved.
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193.1.7 A current tap intended for use on flexible cord shall be provided with all applicable markings and
instructions described in Table 193.5.

Table 193.5

Markings and instructions applicable to current taps wired on flexible cord

Description Reference Marking Location
All current taps | 1 a) The manufacturer's name, trade name or | On the device where visible after installation
trademark, or other descriptive marking by Exception: The catalog number is not
which the organization responsible for the prohibited from appearing on the unit
device is to be identified. A traceable code is | container when the product is too small, or
not prohibited when the device is identified where the legibility is difficult|to attain, or
by the brand or trademark owned by a where several catalog numbers use common
private labeler. parts
b) The catalog number or an equivalent
designation.
c) The electrical rating. A device rated for
use on alternating current circuits only shall
be identified by one of the following means:
1) The letters "AC",
2) The words "AC Only",
3) The symbol /\J
4) A frequency marking (for
example, "60 Hertz"),
5) A phase marking such as "®",
the letters "ph" or "PH", or the word
“phase". For multiphase devices
that are intended for use only on a
wye system, the marking shall also
include the word "wye", or the letter
v
Current taps 2 A distinctive marking, not prohibited from On the device
produced at being in code, by which the device can be
more than one identified as the product of a particular
factory factory.
Current taps 3 Strip length information for the intended a) On the device near the willing terminals, or
requinng strip conductors. b) On a separate instruction lheet provided
information. T h dovi
See 913 with each device.
Current taps 4 a) The intended flexible-cord types (such as | On the device, on the smallest unit container,
intended for type S, SJ, SJT, HPN, and SPT-1). A cord or on a stuffer sheet provided with each
field wiring identification referring to the generic (trade) device.

names for each family of cords (such as
Hard Service Cord, Vacuum Cleaner Cord,
and Parallel Cord) is not prohibited when all
types of cords identified in the family can be
utilized with the device.

b) The conductor size or sizes
c) The total number of conductors.

d) The overall cord diameter range, if the
device is intended to be utilized with a

Table 193.5 Continued on Next Page
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Table 193.5 Continued

Description

Reference

Marking

Location

limited range of the cord diameters available
for a cord type.

The information is not prohibited from being
combined in an abbreviated format (such as
wire sizes 18/3 SV to 14/3 SJ, 0.230 — 0.450
inch diameter). The conductor sizes, total
number of conductors and overall diameters
shall be included individually or as a range
with the appropriate cord types.

Current taps
with pin-type
terminals
intended for
field assembly
on flexible cord

a) Instructions for assembling the device to

On an instruction card attached to the device

the cord. Detalls shall be provided, including
pictorial representation, to enable proper
assembly by an inexperienced person.

b) The words "CAUTION — Risk of electric
shock. Do not strip wires. Cut off end of cord
cleanly." or an equivalent wording following
the word CAUTION and any other specific
instructions concerning cord preparation.

c) Instructions concerning the cord type or
types to be used. A description shall be
provided of any type of cord that may not be
physically excluded but which is not
intended to be used (for example, not for
use with Type TPT extra-flexible cord.such
as used on electric shavers). Thergsare
some cord groups that are not
distinguishable by marking and, where one
of these cords is recommended, all shall be
capable of proper use orte’ physically
excluded.

d) If the device is polarized, the words
"CAUTION - Riskof electric shock. Proper
polarization must be maintained. Examine
the cord carefully before assembling this
product. If one of the wires is marked with
stripes, grooves or ridges on the outer
surface of the insulation, attach that wire to
the white or silver-colored terminal. If neither
wire is marked, strip a small amount of
insulation from the end of both wires and
check to see whether either of the wires is
white in color. If so, the white wire should be
connected to the white-colored terminal.
After identifying the white wire, cut end of

in such a manner that the de\fice is unable to
be readily removed. The-use)pf a blister pack
or equivalent securingof the glevice to the
instruction card meéts the int¢nt of the
requirement. However, the frigtion
attachment of a-device to the [card shall not
be employed.

\.4UI\JI bit}dlliy IUL‘:fUIC aﬁa\.i Iil Y ti 1< Wilb‘b ‘lU
the terminals.” or an equivalent wording
following the word CAUTION.

e) Electrical rating in volts, amperes and
wattage corresponding to the ampacity of
the cord. If more than one size or type of
cord is intended to be used, the electrical
rating shall be indicated for each type cord.

Current taps for
disconnecting
use only

"For disconnecting use only," or "Not for
current rupturing,” or an equivalent
statement.

On the device

Table 193.5 Continued on Next Page
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Description Reference Marking Location
Current taps 7 "Use only witha ____ volt fuse." The potential | On the device where visible during fuse
with fuses to be used in the marking shall be the replacement
(other than potential rating of the fuse for which the
plug or device is intended.
cartridge type
for branch
circuit
protection)
Current taps 8 "Disconnect power before replacing fuses" On the device where visible during fuse

with fuses
where the fuse

or an equivalent wording.

replacement

can be
removed after
the blades
have been
inserted in
receptacle. Se¢]
the Exception
to 15.4.6.

193.1.8 A flatiron or appliance plug shall be provided with all-applicable markings and instructions

described in T

able 193.6.

Marking and instructions applicabletoflatiron and appliance plugs

Table 193.6

Description

Reference

Marking

Location

All flatiron and
appliance plugs|

1

a) The manufacturer's name, trade name or
trademark, or other.descriptive marking by
which the organization responsible for the
device is to\beidentified. A traceable code is
not prohibited when the device is identified
by the brand or trademark owned by a
private labeler.

b)’The catalog number or an equivalent
designation.

c) The electrical rating. A device rated for
use on alternating current circuits only shall
be identified by one of the following means:

1) The letters "AC"

On the device where visible gfter installation.
Exception: The catalog numbper is not
prohibited from appearing or the unit
container when the product is too small, or
where the legibility is difficult|to attain, or
where several catalog numbgrs use common
parts.

2) The words "AC Only",

3) The symbol "/\/",

4) A frequency marking (for
example, "60 Hertz"),

5) A phase marking such as "®",
the letters "ph" or "PH", or the word
"phase". For multiphase devices
that are intended for use only on a
wye system, the marking shall also
include the word "wye", or the letter
"Y.

Table 193.6 Continued on Next Page
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Description Reference Marking Location
Flatiron and 2 A distinctive marking, not prohibited from On the device.
appliance plugs being in code, by which the device can be
produced at identified as the product of a particular
more than one factory.
factory
Flatiron and 3 a) The intended flexible-cord types (such as | On the device, on the smallest unit container,

appliance plugs
intended for
field wiring

type S, SJ, SJT, HPN, and SPT-1). A cord
identification referring to the generic (trade)
names for each family of cords (such as

Hard Service Cord, Vacuum Cleaner Cord,
and Parallel Cord) is not lnrnhihih:d when all

or on a stuffer sheet provided with each

device.

types of cords identified in the family can be
utilized with the device.

b) The conductor size or sizes.
c¢) The total number of conductors.

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

The information is not prohibited from being
combined in an abbreviated format (such as
wire sizes 18/3 SV to 14/3 SJ, 0.230 — 0.450Q
inch diameter). The conductor sizes, total
number of conductors and overall diameters
shall be included individually or as(@range
with the appropriate cord types:

193.1.9 An gngle or shroud adapter for use with-attachment plugs and cord connectors sh3
ble markings and instructions described in Table 193.7.

with all applic3

193.1.10 A rpeceptacle that is provided'with a rotatable outlet or outlets and is not provide
device cover glate or outlet box cover shall be marked where visible during installation with tH

equivalent, "For Use Only With (Cat. No) (Series) Cover Plate, Manufactured by |

Il be provided

d with a flush
e following or

Table 193.7
Marking and instructions applicable to angle and shroud adapters for use with attachment plugs
and cord connectors
Description Reference Marking Location
All devices 1 a) ldentification of the attachment plugs, a) On the device,

cord connectors, or both, on which the angle
or shroud adapter is intended to be installed,
identified by manufacturer name, catalog, or
series designation.

b) The intended flexible-cord types (such as
type S, SJ, SJT, HPN, and SPT-1). A cord
identification referring to the generic (trade)
names for each family of cords (such as
Hard Service Cord, Vacuum Cleaner Cord,
and Parallel Cord) is not prohibited when all
types of cords identified in the family can be
utilized with the device.

c) The conductor size or sizes.

b) On the smallest unit container, or

c) On a stuffer sheet provided with each

device

Table 193.7 Continued on Next Page
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Table 193.7 Continued

Description

Reference Marking Location

d) The total number of conductors.

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

The information in b) through e) is not
prohibited from being combined in an
abbreviated format (such as wire sizes 18/3
SV to 14/3 SJ, 0.230 — 0.450 inch diameter).
The conductor sizes, total number of

conductors and overall diameters shall be
included individually or as a range with the
appropriate cord types.

193.2 Locat

193.21 Anm
shall appear
not installed i

193.2.2 A marking or instruction that is required to be provided on a device where

installation sh
assembling tH

193.2.3 Am
appear on ar
installed in th
is mated with

193.24 Am
shall appear ¢
installed in th
separate piec
the device. O

a) On
plate;

ion of markings and instructions

arking or instruction that is required to be provided on a device without any o
n any surface of the device that will be visible after the deyice is completely
the intended manner.

all appear on any surface of the device thatwill be visible to the installer w
e device in the intended manner.

arking or instruction that is required,to;be provided on a device where visible d
y surface of the device that will be*visible after the device is completely a
b intended manner, but not on aface or other surface that will be obscured w
another.

arking or instruction that'is’required to be provided on a device where visible a
n any surface of the\device that will be visible after the device is completely 3
e intended manner.' The marking is not to appear on plaster ears, whethe
es or are integral with the mounting means, unless the marking also appears
h a receptacle,'such a marking shall appear in one of the following locations:

the frant of the body or mounting yoke of a receptacle intended for use with a

ther restriction
hssembled but

visible during
hile wiring and

uring use shall
ssembled and
hen the device

fter installation
ssembled and
I the ears are
elsewhere on

separate flush

b) On

theoutside of aTeceptacte mountedomametatouttet-boxcover;

c) On the inside of the insulating cover or on the exposed side of the base of a receptacle having
an integral flush plate or outlet-box cover of insulating material; or

d) On a modular receptacle that is intended for installation in a separate mounting yoke, it may
appear on the body of the receptacle.

193.2.5 The installation instructions for 5-15R, 5-20R, 6-15R and 6-20R flush receptacles as specified in
Table 193.4 shall be located as follows:

a) Individually packaged devices intended for field installation — On the device, the unit container,
or on an instruction sheet or card packaged within the unit container. The instructions may be
provided on a separate single instruction sheet or card enclosed in a unit container containing more
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than two receptacles if the container is marked "Individual devices not marked for retail sale" or
equivalent wording.

A display card which serves as the unit container and that is used to provide the required
instructions for individually packaged receptacles shall be attached to the receptacle in such a
fashion that it cannot be accidentally removed or torn free from the receptacle during shipment,
distribution or normal handling. The use of a blister package or an equivalent means of securing
the card to the receptacle is acceptable. Friction alone is not an acceptable method of attaching the

card to

the receptacle.

b) Bulk-shipped devices intended for field installation — On each device or provided in the bulk
shipping container. One set of instructions shall be provided for each device. The instructions may

be bun
contai

c) Bul
the de
shippi
install

193.2.6 Ifan
on an informa
placed. The in
information sh

194 Identifiq

194.1 Grour

194.1.1 Dev
conductors or
device in accd
identification
recognizable ¢

Exception: A ¢
wired in accor

er. The instructions need not be attached to each individual receptacle.

-shipped devices intended for factory installation as a component of other eq

bulk shipping

uipment — On

ice, the unit container, or on a separate single instruction sheet.orycard enclosed in the

g container. The shipping container shall be marked with a statement, "
ion instructions" or equivalent wording.

See enclosed

of the instructions described in 193.2.5 are placed on the unit container or display card or

ion sheet packed in the unit container, then all such-ifformation in its entire|
formation in a marking or instruction shall not bedivided between a unit con
cet. A portion of the information may be repeated.in more than one location.

ation and Marking of Terminals
ded and grounding

ce wiring terminals designated:"W" (white) intended for connection to grg
"G" (green) for grounding eonductors shall be clearly and permanently idg
rdance with Table 194.1or Table 194.2. The colors or markings specified fo
hall not be applied to other than the designated terminals. The identifications s
uring wiring and relate directly to the appropriate terminals.

evice that isdntended only for factory assembly to a flexible cord and that is i
Hance with-Figure 194.1 is not required to comply with this requirement.

Table 194.1

ty shall be so
tainer and an

unded circuit
ntified on the
I this terminal
hall be readily

htended to be

Identification of wiring terminals

Grounded terminal

All other terminals

Identification by:

Grounding terminal

Wire-binding screw

White or silver-colored metal
or plating on circular screw
head

Hexagonal, green-colored
nut® or slotted screw head®

Other than white, silver, grey,
or green circular screw head

Pressure wire terminal-visible

White or silver-colored metal
or plating on connector

Green-colored connector,
screw or appendage®

Other than white, silver, grey,
or green colored terminal

Pressure wire terminal-
concealed

Distinct white-colored area
adjacent to wire entrance
hole, or the word "white", or
the letter "W" distinctively
marked adjacent to wire
entrance hole®

Distinct green-colored area
adjacent to wire entrance
hole, or the word "green" or
"ground", the letters "G" or
"GR"®, or the grounding

Other than white, silver, grey,
or green area adjacent to wire
entrance hole (does not
preclude a white, grey, or
green back cover)

Table 194.1 Continued on Next Page
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Table 194.1 Continued

Identification by:

Grounded terminal

Grounding terminal

All other terminals

symbol distinctively marked
adjacent to wire entrance hole

Terminal plate?

White or silver-colored metal
or plating

Other than white, silver, grey,
or green metal or plating

Insulating enclosure or
terminal

The word " white" or the letter
"W", marked on or directly
adjacent to terminal®, or white
or silver-colored metal or
plating on terminal

The word "green", or
"ground"”, the letters "G" or
"GR"°, or the grounding
symbol® marked on or directly
adjacent to terminal, or green

Other than white, silver, grey,
or green-colored terminal

colored terminal

@ Only when all
® Not readily ren
°In letters at leg

4 The grounding

hovable. See 194.3.1.
st 1/16 inch (1.6 mm) high.

ine-terminal binding screws are of the same color.

symbol shown in Figure 194.2 permitted with or without the circle.

Table 194.2
Identification of leads
Identification Ry: Grounded conductor Grounding conductor All other cpnductors
Color of braid® Solid white or gray (without tracer) Not applicable White or gray with tracer in braid

or

Solid color other
or green? (withoul

han white, gray,
t tracer)

Color other than white, gray or green;
with tracer in braid

Not applicable

Solid color other
or green?® (withoul

han white, gray
t tracer)

Color of insulati

Solid white or gray; stripe, white or
gray, on contrasting color-other than
green?

Green with or without one
or more yellow stripes

Solid color other
or green?®

han white, gray,

Color of separa

Solid white or gray

Not applicable

Solid color other
or green?

han white, gray

Conductor tinni

Tin or otheraeceptable metal on all
strands of'the’conductor

Not applicable

No tin or other wh
strands of the co

ite metal on the
ductor

@ A green wire,
® If color of brai
¢ If conductor tir

vith or without ofie or more yellow stripes, is to be used only as an equipment grounding conductof.
, insulationgot.separator is used for identification, all conductors are to be either tinned or not tinn
ning is used for identification, all braids and/or insulation are to have the same color and shape.

bd.
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Figure 194.1
Identifying cord or lead connections
GREEN GREEN
OTHER THAN
GREEN OR WHITE OTHER THAN
GREEN OR WHITE
WHITE
A B
GREEN
/E(?{( .
O
WHITE
OTHER THAN
C GREEN OR WHITE D
GREEN
] OTHER THAN [
GREEN OR WHITE
J
WHITE
E k
WHITE
OTHER
THAN
WHITE
G corp WITHOUT A GREEN conpuctor H
AB110A
NOTES
A, C, and D — Only caps are illustrated. The-white and other than green or white connections are interchanged on an| outlet.

B and E-H — Each
A-F — One condud
G and H—-No con
A-F —The cross s

G — The cross seq

illustration is representative of an outlet or a cap.
tor is green.

fductor is green.

pction of the'blade to which the green conductor is connected may be U-shaped instead of circular

tion+of the radial blade may be L-shaped instead of rectangular as illustrated.

A, C-F, Gand H —|

White signifies that the conductor is finished to show a white or gray color or is equivalently identif

1) A white or gray separator,

2) A stripe, ridge, or groove on the outside surface of the insulation, or

3) Atin or other white metallic coating on each strand.

A-F — Green signifies that the insulation on the conductor is green with or without one or more yellow stripes.

as illustrated.

ed by:

F — This arrangement also covers three-pole, four-wire, 60-ampere, 125/250-volt devices if the white terminal is rotated 90 degrees.
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Figure 194.2
Grounding symbol
194.2 Other terminals
194.2.1 De\ice wiring terminals other than the grounded and<grounding terminals descriped in 194.1.1

are not requir
according to {

a) Vie
blade
marke

b) Vig
contadg
termin

194.3 Remd

194.31 Ap
removable if
staked termin
appendage tg

d to be identified, but if they are, the letters "X"\Y", and "Z" shall be used fq
he following convention:

wing the blade end of the plug and proceéding counter-clockwise starting from
G), or in the absence of a grounding.blade, the grounded blade (W), the terr
1 in sequence "X", "Y" and "Z."

wing the face end of the receptacle and proceeding clockwise, starting from

t slot (G), or in the absengg of a grounding contact slot, the grounded conta
bls shall be marked in sequence "X", "Y" and "Z."

vable parts

art relied upon. to provide the terminal identification required in 194.1.1 shall

t can bedreplaced with a similar part of another wiring terminal of the dev
bl screw_is considered to be not readily removable for this purpose. A surface ¢
a wiring terminal is not prohibited from being used to mark the terminal identifi

r identification

the grounding
ninals shall be

the grounding
t slot (W), the

not be readily
ce. A suitably
f a permanent
cation.

Exception: A readily removable terminal intended for the equipment grounding conductor meets the intent
of the requirement when the area adjacent to the terminal is also marked with one of the identifications
specified in Table 194.1.

194.3.2

Identification and marking of terminals in general-use devices other than those illustrated in

Section C1 of the Standard for Wiring Device Configurations, UL 1681 and in Wiring Devices —
Dimensional Specifications, ANSI/NEMA WD6, may be accepted on a basis equivalent to that outlined in

194.1.1-194

.3.1. See 15.3.1.
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SUPPLEMENT SA — ENCLOSURE TYPES FOR ENVIRONMENTAL PROTECTION
INTRODUCTION
SA1 Scope

SA1.1 The requirements of this supplement cover an enclosure rating system for attachment plugs,
receptacles, inlets, and cord connectors provided with an enclosure intended for use in various
environmental applications.

SA1.2 A device with an environmental enclosure shall comply with the applicable requirements of this
Standard, UL 498, except as modified by the requirements in this supplement.

SA1.3 The flequirements of this supplement do not cover enclosure type designationsforwiring devices
for use in haz@rdous locations as defined by the National Electrical Code, ANSI/NFPA/0:

SA2 Glossary
SA2.1 For the purposes of this supplement, the following definitions apply.

SA2.2 ENCLOSURE, ENVIRONMENTAL - That portion or those portions of a devide intended to
provide a degree of protection to the contacts, blades, terminals,.and other live parts of tha{ device and of
any adjoining devices or components comprising a complete protective system agginst specified
environmenta] conditions, both when the device is unmated and when it is fully connected to its intended
mating devicg¢. This may include covers, gaskets, boots, and similar protective means. That portion or
portions of g device providing such protection may.differ for the unmated and the fylly connected
conditions.

SA2.3 GASKET- A deformable material clamped between stationary faces to provid¢ a degree of
protection as specified in Table SA6.1. This may include surfaces or features formed integnally from parts
of the environmental enclosure made of deformable material.

SA2.4 SEALING MATERIAL — A ‘pourable or extrudable substance, capable of some degree of
hardening anfd bonding to substrates after application and used as a formed-in-place seal of joints or
openings to r¢duce the likelihood, of the passage of gases, vapors, or liquids.

CONSTRUCTION

SA3 General

SA3.1 Whena receptacle or inlet is provided with or integrates into its design an outlef box, cabinet,
junction box, or other portion of the environmental enclosure which includes a means for connection to a
conduit, raceway, or other wiring system, in addition to the requirements in this supplement, such an outlet
box, cabinet, junction box, or the like, shall comply with the applicable construction and performance
requirements in the Standard for Metallic Outlet Boxes, UL 514A, the Standard for Nonmetallic Outlet
Boxes, Flush-Device Boxes, and Covers, UL 514C, or the Standard for Enclosures for Electrical
Equipment, Environmental Considerations, UL 50E, as appropriate.

SA3.2 When a receptacle or inlet is provided with or integrates into its design an outlet box cover or
cover plate for flush devices, in addition to the requirements in this supplement, such a cover or cover
plate shall comply with the applicable construction and performance requirements in the Standard for
Metallic Outlet Boxes, UL 514A, the Standard for Nonmetallic Outlet Boxes, Flush-Device Boxes, and
Covers, UL 514C, or the Standard for Cover Plates for Flush-Mounted Wiring Devices, UL 514D, as
appropriate.

SA3.3 When a 15- and 20-ampere, 125- and 250-volt nonlocking receptacle is provided with or
integrates into its design an outlet box, cabinet, junction box, or other portion of an environmental
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enclosure that has an environmental rating suitable for use in either a damp or wet location, the receptacle
shall comply with Supplement SD “Weather-Resistant Receptacles” contained in this Standard.

SA3.4 The enclosure of an attachment plug, receptacle, inlet, or cord connector marked with an
enclosure type designation in accordance with SA7.1 shall comply with the construction requirements in
the Standard for Enclosures for Electrical Equipment, Environmental Considerations, UL 50E, that
correspond to the enclosure type. A device that complies with the requirements for more than one type of
enclosure shall comply with the corresponding requirements for each enclosure type. The enclosure type
designation for a device when unmated is not required to be the same as the enclosure type designation of
that device when it is fully connected to its intended mating device.

SA3.5 All parts of an environmental enclosure shall be permanently secured to the wiring device such
that they cannot be completely removed without the use of a tool after the device has been installed as

intended.

Exception: A §
when the encl

SA3.6 ATyp

Exception No.,
device or com
to have provi
container of a

Exception No.
with the provig
how to unbloc

SA3.7 Fora

the mounting means shall be external to the cavity containing live parts.

SA3.8 Arec
knockouts or
in the top and

SA3.9 A Tyj
connected tog
to resist unintg

bart of an environmental enclosure can be completely removable without the
psure type designation required in SA7.1 is marked only on the removable part

b 2 or 3R enclosure shall have provisions for drainage.

1. A device marked with a Type 2 or 3R enclosure rating that depends or
bonent comprising the complete environmental enclostre to provide drainage
sion for drainage on the device itself when the jinstallation instructions or
pevice identifies the intended adjoining device or.component.

2: A Type 2 or 3R enclosure that is also marked as Type 12, 12K, or 13 sh
jon for drainage blocked or closed. Instructions shall be provided with the devj
or open the provision for drainage.

receptacle or inlet marked with a. Type 3, 3S, 4, 4X, 6, 6P, 12, 12K, or 13 en

ptacle or inlet which is marked with a Type 12K enclosure rating and which ing
closed openings for conductor entry shall have such knockouts or reclosed
bottom enclosure walls.

e 4, 4X, 6, or6P environmental enclosure comprised of two mateable
ether shall have enclosure securement means other than blade-and-contact
nded separation initiated solely by the force of hose-directed water.

SA3.10 Tor

enclosure conjprised of two mateable devices fully connected together shall:

duee the risk of unintentional separation while submerged, a Type 6 or 6P ¢

use of a tool

an adjoining
s not required
smallest unit

bll be shipped
jce to indicate

tlosure rating,

ludes conduit
bpenings only

devices fully
btention alone

environmental

a) Employ an enclosure securement means such that the devices cannot be disconnected without
the use of a tool after the devices have been installed as intended, fully connected, and
submerged, or

b) Be marked on each device as indicated in SA7.7.

SA3.11

attachment plugs, receptacles, cord connectors, and inlets.

SA4 Polymeric Enclosures

SA4.1

The Type 6 or 6P environmental enclosure designation shall be limited to grounding-type

Polymeric materials used for Types 3, 3R, 3S, 4 and 4X enclosures, or polymeric materials used

for fastenings or hinges for these enclosure types shall comply with the Ultraviolet Light Exposure Test in
the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.
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Exception No. 1: Compliance of elastomeric materials shall be demonstrated by the absence of any
permanent damage such as distortion of the boot or fitting, or cracking or splitting of the material, following
the exposure to ultraviolet light as described in UL 746C, and the subsequent impact test described in
Section SA6.

Exception No. 2: A part fully internal to the environmental enclosure is not required to comply with this
requirement.

SA4.2 Polymeric materials used for Types 6 and 6P enclosures, or polymeric materials used for
fastenings or hinges for these enclosure types shall comply with the Ultraviolet Light Exposure Test and
the Water Exposure and Immersion Test in the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C.

Exception Nd. 1: Compliance of elastomeric materials shall be demonstrated by the a
permanent dgmage such as distortion of the boot or fitting, or cracking or splitting of the mat
the exposure| to ultraviolet light and water as described in UL 746C, and the subseque
described in $ection SA6.

bsence of any
erial, following
nt impact test

Exception No
requirement.

2: A part fully internal to the environmental enclosure is not required to cqmply with this

SA5 Gaskets

SA5.1 The fequirements in this section apply to gaskets that are required for an electricgl enclosure to
maintain a tight fit or to comply with the enclosure performance requirements when the wiring device is
unmated or fylly connected to its intended mating device.

orce-fit or the
g means shall

SA5.2 A gabket shall be secured with adhesive.'or by mechanical means, including f
combination ¢f the gasket's shape and elastomeri¢’properties. The gasket and its securin
not be damaged when the cover is opened.

SA5.3 The gasket material shall comply with the Standard for Gaskets and Seals, UL 157.
PERFORMANCE

SA6 General

SAB.1 The ¢nclosuref a device shall comply with the requirements and tests specified
for the particlilar envirohmental enclosure type appropriate for the intended use and des
device. Requjrements and test descriptions are contained in the Standard for Enclosure
Equipment, Envirommental Considerations, UL 50E, except as modified in this section. All

n Table SAG6.1
cription of the
5 for Electrical
ests are to be

conducted uslng:

a) One set of representative devices unmated, with shrouds and flap or screw covers in place, and

b) One set of representative devices fully connected to their intended mating devices with any
enclosure securement means engaged or in place. This set of devices consists of connected
combinations of either attachment plugs and receptacles, cord connectors and inlets, or
attachment plugs and cord connectors.

SA6.2 An attachment plug or cord connector is to be wired with the appropriate size and type of flexible
cord in accordance with the manufacturer's instructions. The free ends of flexible cord are to be sealed
against moisture ingress. When assemblies consist of either an attachment plug or cord connector
unmated or of an attachment plug and cord connector fully connected together, the assemblies are to be
mounted to a horizontal board using clamps on the flexible cord within 4 — 10 inches (101 — 250 mm) of the
strain relief of the device.
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SA6.3 A receptacle or inlet is to be mounted to the appropriate representative outlet box, wall or panel
surface and connected to a wiring system in accordance with the manufacturer's instructions. If the device
is provided with a knockout or hub, a short length of the appropriate type of conduit or tubing with its free
end sealed to reduce the likelihood of entrance of moisture is to be connected to the device. To equalize
the pressure between the enclosure cavity interior and exterior during the Rain Test, the Hose and
Hosedown Tests, and the Submersion Test in the Standard for Enclosures for Electrical Equipment,
Environmental Considerations, UL 50E, the conduit or tubing is permitted to be vented to an area outside
of where moisture may enter through the vent. Prior to subjecting the receptacle or inlet to the Rain Test or
the Hose and Hosedown Tests, a self-closing cover that requires positioning or movement in normal use
shall remain functional and comply with the requirements of the Rain Test after 1000 cycles of operation.

Table SA6.1
S
Requirements or qualification‘tests|from UL
Type Intended use and description 50E
2 Indoor use primarily to provide a degree of Corrosion protection (5.3)-er{Rust Resisfance Test,
protection against limited amounts of falling water .
and dirt. Drip Test,
Gaskets,
Gasket Tests
3 Outdoor use primarily to provide a degree of Rain Test;
g;%:zcgsprs%a&f;:;?’i(:sée%tr‘n:v;?ig: lown dust and Dust Jest or the hose test described in the Hose
' and Hesedown Tests,
Icing Test,
Outdoor Enclosures,
Indoor Enclosures,
Corrosion Resistant Enclosures,
Gaskets,
Gasket Tests
3R Outdoor use primarily to provide a'degree of Rain Test,
protection against rain, sleet)and damage from lcing Test
external ice formation. cing lest,
Outdoor Enclosures,
Indoor Enclosures,
Corrosion Resistant Enclosures,
Gaskets,
Gasket Tests
38 Outdoer use primarily to provide a degree of Rain Test,
protection against rain, sleet, windblown dust and
tovprovide for operation of external mechanisms SUtdQSrén.et?ﬁd |?|f the DL(;S;TeStdor th?r 1otse test
| “Wdhen ice laden escribed in the Hose and Hosedown Tgst,
Icing Tests,
Outdoor Enclosures,
Indoor Enclosures,
Corrosion Resistant Enclosures,
Gaskets,
Gasket Tests
4 Indoor or outdoor use primarily to provide a degree | Hosedown test described in the Hose and
of protection against windblown dust and rain, Hosedown Tests,
splashing water, hose-directed water and damage Outdoor Encl
from external ice formation. utdoor Enclosures,
Indoor Enclosures,
Corrosion Resistant Enclosures,

Table SA6.1 Continued on Next Page



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

MAY 31, 2023

UL 498

235

Table SA6.1 Continued

Type

Intended use and description

Requirements or qualification tests from UL
50E

Icing Test,
Gaskets,
Gasket Tests

4X

Indoor or outdoor use primarily to provide a degree
of protection against corrosion, windblown dust
and rain, splashing water, hose-directed water and
damage from external ice formation.

Hosedown test described in the Hose and
Hosedown Tests,

Outdoor Enclosures,
Indoor Enclosures,
Corrosion Resistant Enclosures,

Corrosion Resistance Test,
Icing Test,

Gaskets,

Gasket Test

Indoor use primarily to provide a degree of
protection against settling airborne dust, falling
dirt, and dripping noncorrosive liquids.

Corrosion protection (5!8) or Rust Resigtance Test,
Drip Test,

Indoor settling-airborne dust method of the Dust
Test or the” Atomized Water Test — method B of the
Atomized\Water Test,

Gaskets,
Gasket Tests

Indoor or outdoor use primarily to provide a degree
of protection against hose-directed water, and the
entry of water during occasional temporary
submersion at a limited depth and damage frem
external ice formation.

Hosedown test described in the Hose gnd
Hosedown Tests,

Icing Tests,

Submersion Tests,

Outdoor Enclosures,

Indoor Enclosures,

Corrosion Resistant Enclosures,
Gaskets,

Gasket Tests

6P

Indoor or outdoor use primarily to provide a degree
of protection dgainst hose-directed water, the entry
of water during prolonged submersion at a limited
depth and'damage from external ice formation.

Hosedown test described in the Hose gnd
Hosedown Tests,

Icing Test,
Outdoor Enclosures,
Indoor Enclosures,

Corrosion Resistant Enclosures,

DD I 4
Air-Pressure—Test;
Gaskets,

Gasket Tests

12, 12K

Indoor use primarily to provide a degree of
protection against circulating dust, falling dirt, and
dripping noncorrosive liquids.

Corrosion protection (5.3) or Rust Resistance Test,
Drip Test,

Indoor circulating airborne method of the Dust Test
or the Atomized Water Test — method A of the
Atomized Water Test,

Gaskets,
Gasket Tests

13

Indoor use primarily to provide a degree of
protection against dust, spraying of water, oil, and
noncorrosive coolant.

Corrosion protection (5.3) or Rust Resistance Test,
Oil Test,

Gaskets,

Gasket Test
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SA6.4 When conducting the Rain Test, the Drip Test, the Hose and Hosedown Tests, and the
Submersion Test in the Standard for Enclosures for Electrical Equipment, Environmental Considerations,
UL 50E, talcum powder, a moisture-indicating paste, or other similar moisture indicator is to be used. The
moisture indicator is to be placed within the environmental enclosure in any area where moisture can
come into contact with live parts, and between the faces of the mated devices. Moisture on exposed
blades is acceptable only for an unmated attachment plug or inlet that is not provided with a means to
maintain the integrity of the specified enclosure type in the blade area. Water is permitted on the face of
the device as a result of the Rain Test, the Drip Test, the Hose and Hosedown Tests, and the Submersion
Test.

SA6.5 The Rain Test and the Drip Test are not required to be conducted when the enclosure complies
with the Hose and Hosedown Tests. Table SA6.2 lists other acceptable substitutes for specific qualification
tests from the Standard for Enclosures for Electrical Equipment, Environmental Considerations, UL 50E.

Table SA6.2
Acceptable test substitutes
Qualificption test from UL 50E Acceptable substitute for the Special conditions
qualification test
Rain Test Hose or Hosedown Test Nohe
Drip Test Hose or Hosedown Test None
Dust Test (Putdoor method) Hose test described in Hose or None
Hosedown Test
Dust Test (Indoor circulating airborne | Atomized Water Test— Method A'or None
method the Hose or Hosedown Tests
Dust Test (Indoor circulating airborne | Atomized Water Test— Method B or None
method andg indoor settling airborne the Hose or Hosedown Tests
method
Dust Test Submersion Test Enclosure tested without pipe thread
sealing compound
Dust Test Oil Test None
Drip Test Oil Test None
Air Pressurg Test Submersion Test Enclosure does not have cgnnections

for pressurizing the interior jand the
duration of the submersion fs
increased from 30 minutes fo 24
hours

SA6.6 The Qust Test isinet required to be conducted when the enclosure complies with the Submersion
Test. For the devices coyvered by this supplement, the Submersion Test is not an acceptable substitute for
the Hose and Hosedown Tests.

SA6 7 An attachment T\Illg rnr\npfcr\la |n|a+ orcord-connector-shall-alse r\r\mpl\l withlthe Crush|ng

ot

Resistance Test described in the Standard for Polymeric Materials — Use in Electrical Equment
Evaluations, UL 746C. An inlet or receptacle shall also comply with the ball impact test described in the
Resistance to Impact Test contained in UL 746C while an attachment plug or cord connector shall comply
with the Impact Test (Plugs and Connectors) described in the Standard for Plugs, Receptacles, and Cable
Connectors, of the Pin and Sleeve Type, UL 1682.

SA6.8 The ball impact test mentioned in SA6.7 is to be conducted:
a) At room temperature for all devices,

b) Immediately after being conditioned for three hours in a cold chamber at -35°C (-31°F) for
devices intended for outdoor use, in lieu of conducting the test at room temperature, and

c) Immediately after being conditioned for three hours in a cold chamber at 0°C (32°F) for devices
intended for indoor-use only in locations where the temperature is less than actual room conditions,
such as in an unheated garage.
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MARKINGS

SA7 General

SA7.1 A device with an environmental enclosure rating shall be marked "Enclosure Type(s) "

"Enc. Type(s) ""Enc. " or the equivalent, where the blank is to be filled in with one or
more of the enclosure type designations speC|f|ed in Table SA6.1. An enclosure that complies with the
performance requirements only when its cover or cap is closed and that has a cover or cap which is not
self-closing shall be marked "Enclosure Type When Cover Closed," or the equivalent, where the
blank is to be filled in with the type designation. An enclosure that complies with the performance
requirements only when the device is fully connected to its intended mating device shall be marked
"Enclosure Type When Connected," or the equivalent, where the blank is to be filled in with the
type designation. The markings shall be visible after installation on the outer enclosure of the device or on

the inner or

removable wi
part. (See SA
closing cover
that action wh

SA7.2 Ther
a) Mo
b) Pai
c) Stal

d) Prg
SA7.3 A req
exposure to W

backed label
969, for the e

Exception No|
evaluated.

Exception No

when it is denponstrated thatthe temperature is not exceeded in service.

SA7.4 Fora
instructions o
Mated With _|

uter surface of the cover or cap. When a part of an environmental enclosurg
hout the use of a tool, the enclosure type designation shall be marked onlyjon
13.5). An enclosure that requires an additional locking, latching or defent ac
or cap to comply with the performance requirements shall be additionally mar
ere visible after installation on the outer surface of the cover or cap.

equired markings shall be:

ded or die-stamped,

ht-stenciled or ink-stamped,

mped or etched onto a metal plate that is permanently secured to the outer en

vided on a pressure-sensitive label or a label’'secured by cement or adhesive.

uired marking shall be capable of Wwithstanding the stresses of ordinary us

shall comply with the requirements in the Standard for Marking and Labeling
posure conditions and surface-temperatures indicated in Table SA7.1.

1: The need for expostire tests on forms of marking other than labels shall
2: A rated suffate temperature other than those specified in Table SA7.1 is g

n attachment plug or cord connector with an environmental enclosure rating,
I smallest unit container of the device shall be marked "Enclosure Type |
," or the equivalent, where the first blank is to be filled in with the ty

eather and other ambient conditions, handling, storage, and similar conditions]

is completely
the removable
tion of a self-
ked to indicate

tlosure, or

age, including
An adhesive-
Systems, UL

be individually

ble to be used

the installation
When
be designation

and the seco

Nd Dlank Is 10 be Tilled In with the 1dentirication of the line or mating devices

ntended to be

used with the device in order for that device to comply with the environmental enclosure requirements
corresponding to that type designation.

SA7.5 For a receptacle or inlet with an environmental enclosure rating, the installation instructions or

smallest unit

and Installed With

container of the device shall be marked "Enclosure Type

When Mated With
," or the equivalent, where the first and second blanks are to be

filled in as indicated in SA7.4, and the third blank is to be filled in with the identification of any necessary
outlet box or cabinet, conduit, or cord fitting, sealing material, preparatory or finishing actions, and any
similar information concerning the installation of the device into the overall enclosure, in order for that
device to comply with the environmental enclosure requirements corresponding to that type designation.

SA7.6 A receptacle with an integral outlet box cover is able to be marked "Wet Location," "Damp
Location," or "Wet Location Only When Cover Closed" when the cover complies with SA3.2.
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SA7.7 A Type 6 or 6P disconnectable device that can be disconnected from its intended mating device
without the use of a tool after the devices have been installed as intended, fully connected, and
submerged shall be marked, "CAUTION" and the following or the equivalent: "Risk of Shock. Do not
disconnect while connectors are submerged."

SA7.8 When the acceptability of the environmental enclosure rating of a receptacle or inlet is dependent
upon a particular mounting orientation, the enclosure shall be marked to indicate the required orientation.

Exception No. 1: The enclosure is not required to be marked when the installation instructions or smallest
unit container of the receptacle or inlet indicates the required orientation.

Exception No. 2: The enclosure of a Type 2 or 3R receptacle or inlet dependent upon the particular
mounting orientation of a specific Type 2 or 3R outlet box,or other porfion of the environmental enclosure
which include$ a means for connection to a conduit, raceway, or other wiring system is not.required to be
marked when |the outlet box, cabinet, junction box, or other portion of the environmental eniclosure bears
its own orientation marking and is specifically identified in the installation instructions or| smallest unit
container of the receptacle or inlet.

Exception Nof 3: The enclosure of a Type 2 or 3R receptacle or inlet dependent upon (the particular
mounting origntation of an unspecified outlet box, cabinet, junction~box, or other portion of the
environmental enclosure which includes a means for connection to a c€onduit, raceway, dr other wiring
system, is nof required to be marked when the installation instructions or smallest unit container of the
receptacle or plet indicate the required orientation of the outlet box, cabinet, junction box, of other portion
of the environiental enclosure.

Table SA7.4)
Label exposure-conditions
Enclosuyre type Label exposure conditions Maximum Minimum
number surface surface
temperature °C | tempgrature °C
(°F) (°F)
y Indoor locations-where exposed to high humidity or 60 (140) Q(32)
occasional exposure to water
3,3R, 3S, 4, 4X, 6, 6P Indoor or dutdoor locations where exposed to high 80 (176) -3p (-31)
humidity or occasional exposure to water
5,12, 12K, 13 Indoor 1ocations where exposed to high humidity or 60 (140) q(32)
occasional exposure to water; additional conditions
depending upon the application
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SUPPLEMENT SB — MARINE SHORE POWER INLETS

INTRODUCTION

SB1 Scope

SB1.1

The requirements of this supplement cover marine shore power inlets rated at not less than 20 A

and not more than 50 A, 250 V maximum. These devices are intended for use with marine shore power
cable sets to extend the shore power supply from a shore-installed power outlet to a boat, in accordance
with the applicable requirements in the American Boat and Yacht Council (ABYC) Std. E-8-1985, National
Fire Protection Association Standard for Pleasure and Commercial Motor Craft, NFPA No. 302-1987, and
the United States Coast Guard (USCG) Regulations Title 33, Chapter 1, CFR, Part 183.

SB2 Glossiry

SB2.1

SB2.2 FACH
the male blad

SB2.3 SHO
grounding att

intended to bg used to supply shore power to boats that are moored‘to a dock.

SB2.4 SHO
connection fo

SB3 General

SB3.1 A mg
requirements
Standard for
Cover Plates
requirements

CONSTRUCT

SB4 General

For the purpose of this supplement, the following definitions apply.

E COVER — A threaded or hinged cover intended to restrict water from coming
bs of a shore power inlet when it is not connected to a shore power cable set.

RE POWER CABLE SET — A length of flexible cord oy cable assembled with
bchment plug as a line fitting and a locking-type greunding cord connector a

RE POWER INLET— A boat-mounted inlet (motor attachment plug) intend
" a shore power cable set.

rine shore power inlet shall comply with the requirements for inlets in this Stg
for wet-location cover plates-in the Standard for Metallic Outlet Boxes,

Nonmetallic Outlet Boxes;Flush Device Boxes, and Covers, UL 514C, or th
for Flush-Mounted Wiring Devices, UL 514D, as applicable, except as m
in this supplement.

ION

SB4.1 Ash
L15-30P, L21

T2OP, L21-30P, SS1-50P, or SS2-50P configuration.

re power inlet shall employ a L5-20P, L5-30P, L6-20P, L6-30P, L14-20P, L14

in contact with

a locking-type
5 a load fitting

ed to provide

ndard and the

UL 514A, the

b Standard for
pdified by the

30P, L15-20P,

SB4.2 A shore power inlet shall be provided with a threaded hub and a threaded or hinged face cover.
The hub and the face cover, if threaded, shall have a 2-3/4 — 16, Class 2 thread having at least three full
threads. A shore power inlet shall be dimensioned to couple with a shore power cable set load fitting of a
corresponding configuration. The face cover shall be positively retained in place on the shore power inlet.

See Table SB

4.1 and Figure SB4.1 for the required dimensions.
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Table SB4.1
Dimensions for a shore power inlet as shown in Figure SB4.1
Rating Shore power inlet NEMA WD6
inches (mm) designation
A? B
20A, 125V, 1 Phase, 2 Pole, 3 Wire 1.880 (47.75) 0.921° (23.39) L5-20P
30 A, 125V, 1 Phase, 2 Pole, 3 Wire 1.880 (47.75) 1.000° (25.40) L5-30P
20 A, 250 V, 1 Phase, 2 Pole, 3 Wire 1.880 (47.75) 0.921° (23.39) L6-20P
30 A, 250V, 1 Phase, 2 Pole, 3 Wire 1.880 (47.75) 1.000P (25.40) L6-30P
20 A, 125/250 V, 1 Phase, 3 Pole, 4 Wire 2.000 (50.80) 0.921° (23.39) L14-20P
30 A, 125/2p0 V, 1 Phase, 3 Pole, 4 Wire 2.000 (50.80) 1.000° (25.40) 114-30P
20 A, 250 | 3 Phase, 3 Pole, 4 Wire 2.000 (50.80) 0.921° (23.39) 115-20P
30 A, 250 ] 3 Phase, 3 Pole, 4 Wire 2.000 (50.80) 1.000° (25.40) 115-30P
20 A, 208Y/120 V, 3 Phase, 4 Pole, 5 Wire 2.000 (50.80) 0.921° (2339) 121-20P
30 A, 208Y1120 V, 3 Phase, 4 Pole, 5 Wire 2.000 (50.80) 1.000°(25.40) 121-30P
50 A, 125} 1 Phase, 2 Pole, 3 Wire 2.015(51.18) 1.163° (29.54) S1-50P
50 A, 125/2p0 V, 1 Phase, 3 Pole, 4 Wire 2.015(51.18) 1.163° (29.54) S2-50P
& Minimum glimension.
® Tolerance|of minus 0, plus 0.031 (plus 0.79 mm).
¢ Maximum|dimension.

SB4.3 With the face cover in the closed position, the gonstruction of a shore power inlet shall not permit

water to enter
Test, Section §

pB11.

the inlet and contact the blades or face ‘of the device as determined by the

Water-Spray
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Figure SB4.1
Dimensions of a shore power inlet

ANSI CONFIGURATION

2 3/4-16 THD
CLASS 2 N~ 8B

078" —={f=—
SB1981B (12.7 mm)
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