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

a) De)ices produced integrally with flexible cord or cable, covered by the Standard for Cord Sets
and Power-Supply Cords, UL 817;

b) Cdrrent taps and adapters not provided with wiring terminals for flexible ‘cord dovered by the
Standard for Current Taps and Adapters, UL 498A;

c) Deyices employing male or female screwshells, covered by the Standard for Lanpholders, UL
496;

d) Devices solely intended for direct connection to the{branch circuit in accordance with the
National Electrical Code, ANSI/NFPA 70, that are providéd with contacts of the pin and sleeve type,
covergd by the Standard for Plugs, Receptacles and.Cable Connectors of the Hin-and-Sleeve
Type, UL 1682;

e) Sihgle and multipole connectors intended“for factory assembly to copper of copper alloy
condugtors or printed wiring boards for usesin data, signal, control and power applications within
and between electrical equipment, covered by the Standard for Component Connegtors for Use in
Data, Hignal, Control and Power Applications, UL 1977;

f) Deyices intended for installation-and use in hazardous (classified) locations in agcordance with
the National Electrical Code, 'ANSI/NFPA 70, covered by the Standard for Explogion-Proof and
Dust-lgnition-Proof Electrical Equipment for Use in Hazardous (Classified) Locations{ UL 1203;

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

h) Devices-inCorporating ground-fault circuit interruption circuitry, covered by the Standard for
Grounf-Fault Circuit Interrupters, UL 943;

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 Standard contains the following supplements:
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a) Supplement SA — Enclosure Types for Environmental Protection
b) Supplement SB — Marine Shore Power Inlets
¢) 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 detaghable 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.

2.3.1 ATTACQHMENT FITTING — A male (load connected only) component device inten
factory assenibly to utilization equipment for the purpose, ofsconnection to a luminaire 3
suspended fanp support receptacle.

2.4 ATTACH
cable to a recq

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 CONFI
the temporary
corresponding

GURABLE PLUG —A"male contact device employing repositionable blades|
connection of a flexible cord or cable to a receptacle, cord connector, or powe
mating device configuration.

2.6 CONFIG
straight push ¢

URATION,LOCKING — A device having a configuration that requires a motio
r pull to_connect or separate it when used with its mating part.

exible cord as

il and a slot

ded solely for
nd/or ceiling-

pxible cord or

ovided with a

| intended for
I outlet, of the

h other than a

2.7 CORD CONNECTOR - A female contact device to be wired on flexible cord for use as

an extension

from an outlet 1o make a detachable elecirical connecfion f0 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-]
the standard

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 ML{2R
configuration illustrated in Figure C1.1 of the Standard for Wiring Device-Con

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

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

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

or cord conne
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 int

2.18 POLAH
that connects

2.18.1 REC
secured to a
suspended fa

2.19 RECEH
flush-device

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
egral blade configuration for the connection of an appliance coupler or cord co

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

EPTACLE, CEILING-SUSRPENDED FAN SUPPORT — A type of receptacle i
ceiling outlet box. Provides electrical connection and mechanical suppor
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
lug\of plugs that is intended for use in show window floors and similar locati

equipment to
nector.

in the position

ntended to be
I of a ceiling-

in an integral

Litlet box cover
bns where the

device is not |

2.21

kely tobesubjectedtoscrubwater:

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 fitt

ing secured to the luminaire.

TAOCLLE DA AT D

2.25 RECE
relief means, i

2.26 RECEPR
outlet box, an
intended to be|

2.27 RECER
receptacle, ou
up receptacle
with one or mq

2.28 RECERA

Cl |C|'a| It IUL;UIJtdL;iUD il |biuu'c dll Tl IL::UOUI C VVit: I'COUVCTI p:
ntended to be assembled at the end of flexible cord, for use in branch circuit ap

TAULL, TLINUAINT = 1T

TACLE, POP-OUT — A retractable flush mount receptacle intended fer 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

means intendgd 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 RECER
means intend
National Elect

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

TACLE, SELF-GROUNDING — A receptacle which includes a spring clip or
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
icahCode, ANSI/NFPA 70.

ate and strain
plications.

ngin oron an
it and is only

flush mount
circuit. A pop-
are provided
surface.

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

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

c) C

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, V

240 TERMI
and is clampe

2.41
mechanical |

the receptacl
branch circuit

242 THRO
to a common

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

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

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

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

41 When a
value is the re

5 Referencds

5.1
interpreted as

CONSTRUCT]

ALL DEVICES

6 General

6.1 The ratin
maximum am
such as cord @

6.2 A device
the letters "ac'

7 Configura

7.1 The NEN
Standard are i
included in Ag
configurations

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 altermating current.

tions

IA configurations of various attachment plug and receptacle combinations refe
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

2.1 represent
butlet devices

pting includes

renced in this

WD6, and are
in non-NEMA

7.2 The ESTA 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

in821-84.1:

a) Its 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 shalllb
ith the Standard for Polymeric Materials — Fabricated Parts, UL 746D.

bolymeric 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 A poly|
rating of HB,
for Tests for F
rating of the 1
device which

Exception No
40.1.

Exception Ng
flammability
Evaluations,

8.3 Electric

8.3.1 A pol
Comparative

/-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 DPevices and Appliances, UL 94. T
haterial shall be judged at the minimum thickness employed at the walls and
bre critical to the functioning of the insulation or enclosure of the device.

1: Insulating materials employed in a self-contained receptacle shall insteg

. 2: A polymeric material that 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.

al properties

meric\material used for electrical insulation or enclosure of live parts

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

d comply with

/4-inch) flame

al Equipment

shall have a

lracking 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
required to co

Exception No.
40.1.

8 mm) from uninsulated live parts and more than 1/2 inch (12.7 mm) from arci
mply with the HWI and HAI requirements.

5: Insulating materials employed in a self-contained receptacle shall instea

ng parts is not

0 comply with

Table 8.1
Hot wire ignition (HWI) and high-current arc resistance to ignition (HAI) ratings of ihsulating
materials
HwIPH HAI®¢
Flammability Mean ignition time
classificati¢n® (sec) PLC Mean no. of arcs PLC
V-0, VTM-p 7and up to 15 4 15 and up to 30 3
V-1, VTM-1¢ 15 and up to 30 3 15 and up to 30 3
V-2, VTM-R 15 and up to 30 3 15 and up to 30 3
HB 30 or more 2 60 or more 1
2 Flammability clpssification — Described in the (Standard for Tests for Flammability of Plastic Materials for Parts in [Devices and

4.

® Hot Wire Resisfance to Ignition — Descfibed in the Standard for Polymeric Materials — Short Term Property Evalug
T46A.

¢ High-Current A

9 Mean ignition t
and similar polyn

Appliances, UL
tions, UL

Fc Resistance tognition — Described in UL 746A.

Ime and mean,ng* of arcs to be used to evaluate Filament Wound Tubing, Industrial Laminates, Vu
heric materials only. All other materials are to be judged using the performance level class values.

canized Fiber,

¢ polymeric matg
Exception No. 2

rial subjected to the flammability test with either the 12 mm or 20 mm (3/4-inch) flame in accordange with

0 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) Na

tural 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

Therrr upl’aaﬂu Rabbet (EPTR/‘]
Table 8.2
Minimumn relative thermal indices of insulating materials used in insulation and epclosure
applications
Minimum relativethermal index® Dejgrees C
Mechanical with Mechanical
Application Electrical impact® without impact

Permanently-wifed devices (including appliance, fixture and
equipment outlgts, inlets, and receptacles 8Q° 60° 80°¢
Cord-connected devices (including attachment plugs, cord
connectors, and current taps) 60° 60° 60°
@ Relative Therrpal Index — Described in the Standard for Polymetic Materials — Long Term Property Evaluations, UL 746B.
® For industrial lhminates, vulcanized fiber, and similar polymeric’materials, the material's minimum RTI for Mechahical shall be

evaluated using

¢ For devices cd
insulating mate

the values specified for Mechanical Withoutimpact.

ntaining fuses, the minimum thermal indices shall be the values shown above or the temperature
ial during the Fuseholder Temperature-Test, whichever is greater. See Sections 78, 88, 99, and 12

Ineasured on the
1.

8.5 Vulcani

8.5.1 Vulcar
but shall not 4

8.5.2 Vulcar
in accordance

red fiber

ized fiber is not prohibited from being used for insulating washers, separatorg
e used as the'sole support of live parts.

ized fiber'shall comply with the requirements in 8.2.1 — 8.4.1 and shall be moi
with 64.1 and 64.2.

, and barriers,

sture-resistant

8.6 Sealing

8.6.1

compounds

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 Fuseen

8.7.1

closures

and similar absorptive materials shall not be used for the enclosure of a fuse.

A fuse enclosure shall be of a moisture-resistant material in accordance with 64.1 and 64.2. Fiber
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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 with

9.1.3 Accesq
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 front.current-carrying parts ar
this requirement.

ible dead-metal parts of a nongrounding device shall be electrically insulated 1
er than the complete flexible cord so thatithey are unable to be energized by

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:

partis-contacted by the probe, or

b) The

t or within an
nply with this

ected to the

b not required

rom live parts
stray strands,

g terminals (such as loosening of screws), or damaged or broken wiring. When the stray

pbe 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).
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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 requi

res 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;

¢) 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 rg

two insulated
insulated cond

9.2 Male fac

9.21 The wi
when the devi

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-he*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 cord is not considered to be co
conductors of a parallel-type cord are split @part or where the jacket is rem
uctors of a jacketed-type cord.

es and wire terminations

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

the operation

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

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

f the device (dead-fronticonstruction). See 9.1.5 and 9.1.6.

hp.

mplete where
pved from the

tely enclosed
5 essential for

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

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

9.2.5 A device with a separable face cover shall be capable of being properly wired with the maximum
size of the heaviest-duty type of flexible cord intended without inhibiting the full seating of the cover. The
flexible cord 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 attachment plug or current tap with a separable face cover or disc shall belshjpped with the
cover attache 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 Nq. 2: A steel that is corrosion-resistant (stainless) or is protected against corrosion by
cadmium platfng, zinc plating, or an equivalent protective coating, may be used for wire-binding nuts and
screws if thesg parts are not depended upon to-carry current.

Exception Nd. 3: Iron or steel current<carrying parts employed on a flatiron or appliance plug are not
prohibited when protected against corresion by a metallic plating or other metal coating. See 52.1.

10.1.2 A cufrent-carrying pafrtshall be restricted from turning relative to the surface pn which it is
mounted if sufh turning would adversely affect the performance of the device.

10.1.3 Uninsulated live parts shall be secured in place so that a reduction in the spacings below those
required in 14{1 is not'likely.

10.2 Contacts

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 INCH
/c/A DIA_\

oo e \

\U.'I‘ IIIIII}
ANY
—~s+——— CONVENIENT ————= 1/8 INCH
LENGTH (3.2 |mm)

PA190D
11 Grounding and Dead Metal Parts

11.1  The follpwing grounding parts shall be of-copper or of a copper-base alloy:
a) Thelgrounding pin, blade, or contact,

b) The grounding-conductor path through an attachment plug, current tap or cdrd connector,
exceptffor a metal housing.orarmor, and

c) The grounding-conductor path through a receptacle up to the strap, yoke, or other mounting
means

Exception: A rjvet, bolt;-or clamp that is used to secure parts in the grounding-conductor path, but which is
not an essentigl cenductor in the grounding-conductor path, may be of steel or its equivalent.

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

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

Exception: Another form of connection employed in a cord connector is not prohibited when the
connection complies with the requirement in Potential Drop in Grounding Connections Test, Section 101.

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

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

11.6 The grounding terminal of a grounding device shall be connected to the contact that is intended for
use for equipment grounding. For devices having one of the standard grounding configurations, the
grounding contact is identified by the letter "G" in the corresponding figure in Wiring Devices —
Dimensional Specifications, ANSI/NEMA WD6, and in the Standard for Wiring Device Configurations, UL
1681. The grounding terminal shall be permanently identified in accordance with 194.1.1 in a manner that

is readily recq
Marking of Te

11.7 Dead-n

gnizable during installation. See also 19.1, 24.1, 29.1.2, and Section 194, Ide
minals.

netal parts of a grounding device shall be conductively connected to.the groung

path through {he device. See 9.1.2.

Exception: D¢
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 Deadn
and wiring ot
of wiring shall

11.10 lIrono
against corros

Exception: P

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 contactiand 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 condactor. 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 ah equipment grounding terminal only when 1
tween the grounding terminaland 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
not energize accessible dead metal parts. See 9.1.3.

[ steel otherthan machine screws, washers, nuts, and stainless steel parts sha
ion.

bris,determined to comply with 31.2.4 and 52.1, are not required to co

ntification and

ling-conductor

mplete flexible

bl part capable
vided only in a
rovided with a

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

from live parts
nals, or failure

Il be protected

mply with this

requirement.

12 Terminals

12.1 General

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

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

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

12.2.3 A wirg-binding screw shall thread into metal.

12.2.4 The minimum size and maximum number of threads per inch (per 254)/Mm) for & wire-binding
screw shall belas indicated in Table 12.1.

Table 12.1
Sizes of terminal screws
Maximum number of threads per inch
Rating of glevice in amperes Minimum size of screw (per 25.4 mm)
5orless 62 36°
20 8d 32°
30 8 32

2 No. 5-40 screz:E may be used on devices intended only for other than outlet-box use.

® No. 6-36 screwfs with a 0.296 inch diameter (7.52 mm) orTarger head may be used for terminals on attachment plligs and cord

connectors. On the device with a 5-20 configurationsthe terminal screw that is used for connecting the grounding cpnductor to the
outlet box shall rjot be smaller than No. 6-36.
°No. 8 or larger pcrews having more than the number of threads per inch (per 25.4 mm) indicated may be used for fterminals when
the assembly comnplies with the TighteningiTorque Test, Section 69.

12.2.5 A rec¢ptacle or inlet rated 30 A or less and employing wire-binding screw terminals for connection
to copper brapch circuits€enductors only, shall comply with the general performance requirements for
receptacles, Sections 410 — 125, or the general performance requirements for inlets, Sections 85 — 88, as
applicable.

12.2.6 In additicn—to-therequirements—in—Sections—H0 - 1253 receptacle—rated—45/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.

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.
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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 shall be investigated in accordance with Table 12.2.

Table 12.2
Pressure-wire terminals used in receptacles and inlets
Ude Current rating Pressure-wire terminal type Reference paragraphs

<30A Clamp 89.2, 126.3
Copper wire only Setscrew 12.4.3,89.1, 126.2
>35A Clamp 124.3, 89.1, 126.3
Setscrew 12.4.3,89.1, 126.3
Copper or alum{num wire All All 12.4.3, 36.1, 126.1

12.4.3 The f{ightening torque for the pressure-wire terminals designated in Table 12.2 shall be specified

93.2 for inlets
bt be less than
ring Terminals

manufacturer and shall be marked as described inRéeference No. 4 of Table
e No. 18 of Table 193.4 for receptacles. The specified tightening torque shall n
the value employed in the static heating test in\the Standard for Equipment W

by the device
and Referenc
90 percent of

for Use with A
the ampere rz

Exception: A
the Standard

12.5 Combination wire binding/pressure-wire terminals

12.51
to 10,
requirements

A red

for Wire Connectors, UL 486A-486B or UL 486E using the lesser assigned torq

12 of

luminum and/or Copper Conductors, UL 486E, for the maximum wire size co
ting of the device.

esser torque value is not prohibitéd when the connector is investigated in ad

eptacle or inlet employing a combination wire binding/pressure-type terminal s
14 AWG conductors. The terminals shall comply with the applicable
as specified in the Standard for Equipment Wiring Terminals for Use with Alu

rresponding to

cordance with
ue value.

hall be limited
performance
minum and/or

Copper Condjctors, UL486E.
for connection
juirements for
ure Wire-Type
pplicable.

12.5.2 A red
to copper bra
receptacles, ¢
Terminals, or the general performance

eptacle’or inlet employing a combination wire binding/pressure-wire terminal
nchCircuit conductors only, shall comply with the general performance re

@uir%nts foﬁmlets, Sections 85-88,and 90 as a

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.

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.


https://ulnorm.com/api/?name=UL 498 2024.pdf

32 UL 498 JUNE 20, 2024

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 either stranded or
solid or both, and type of conductor as specified by the manufacturer.

12.6.3 A receptacle or inlet employing spring action clamp terminals are intended for the connection of a
single conductor only.

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

12.7 Attachment fitting

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

12.7.2 An atfachment fitting shall have securement redundancy when' inserted into eithe¢r a luminaire
and/or ceiling-suspended 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 atfachment fitting shall be configured in_such a manner as to prevent interchampgeability with
differently rated receptacles. It shall not be possibledo mate an attachment fitting with either fa luminaire or
ceiling-susperlded fan support receptacle having a'lower rating as identified in Table 12.3.

Table 12.3
Attachment fitting load rating

Attachment fitting load Intended receptacle Receptacle rating
rating
50 Ib. Luminaire Support Receptacle Luminaire/Fixture 50 lb Minimym
Luminaire|Support

351p. Ceiling-suspended Fan Support Receptacle @ Fan Support 35 Ib. Minimum Lyiminaire/Fixture
Fan Suppart 50 Ib. Minimum

50 I (‘pi]_i_ng-cucpr-\ndr-\d Fan Quppnrf anppfnrlp a EFan Quppnrf A0 1b Minimum | liminaire/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.

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.
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13 Cord Entry and Strain Relief

13.1 A device intended for connection to flexible cord shall be provided with a means of strain relief so
that a pull on the flexible cord will not be transmitted directly to the wiring terminations. Acceptability of the
strain relief means shall be determined by the test described in Integrity of Assembly Test, Sections 75 or
102.

Exception: The strain relief provided on a device intended solely for factory assembly to the conductors of
a flexible cord shall be subjected to the Integrity of Assembly Test, Sections 71 or 98, but is not required to
restrict a pull on the flexible cord from being transmitted directly to the wiring terminations when the
conductors are terminated as described in 13.2(a).

13.2 A devige intended solely for factory assembly to the conductors of a flexible cord isitq be connected
to the conducjors by:

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

b) Soldering, when an offset or one or more right-angle bends in the conductor ar¢ employed so
that a pull on the conductor will not be transmitted directly to the conngection.

13.3 A devite intended for use with Type SP, SPT, or other parallel-conductor flexible |cord, shall be
provided with[one of the following means for securing the individual.conductor insulation:

a) Anfintegral strain relief, not external to the body of the'device,
b) A n[eans for snubbing, or
p

c) Space within the device for a strain-relief-knot. If a knot is to be used, all surfaceg on which the
knot may bear shall be smooth and well-raunded.

13.4 The diameter of a round cord-entry-hole or the minor axis of an oblong cord-entry hgle provided on
a device intended for use on Type SP;"SPT, or other parallel-conductor flexible cord shall| not be longer
than 1/4 inch {6.4 mm).

13.5 A metal-covered device intended for connection to a flexible cord shall be proyided with an
insulating bughing of porcelain, phenolic or cold-molded composition, or other insulatind 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\fermed 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.

Exception No. 3: A metal-covered device with a metal cord grip intended 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;
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b) An uninsulated live part and a dead-metal part that is likely to be grounded or exposed to
contact by persons when the device is installed as intended, including a metal surface on which the
device is mounted in the intended manner or a metal face plate used with a flush receptacle.

Exception No. 1: The grounding terminal of a flush receptacle shall instead comply with the spacing
requirements in 31.2.1.

Exception No. 2: A self-contained receptacle shall instead comply with the spacing requirements in 44.1.

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

14.2 In meapuring a spacing, an isolated dead-metal part interposed between live.parfs of opposite
polarity, or befween a live part and a grounded or exposed dead-metal part, is considered [to reduce the
spacing by anm amount equal to the dimension of the isolated dead-metal partin the difection of the
measurement

15 Assembly
15.1 General
15.1.1 A devjce shall be capable of being readily wired as intended.

15.1.2 Electnical contact shall be reliably maintained at'any point at which a connection is made between
current-carryirlg parts.

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

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

15.1.5 A defice having female contacts shall be constructed so that a standard attachmgnt plug of the
same configuration and with.maximum length blades is capable of seating properly withoyt exposure of
the blades betveen theplane 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 lelss (measured
along the length-of the blade) is acceptable, and exposure of the narrow side of the blade i§ acceptable if
the exposed area is recessed for a distance not shorter than the length (measured along the blade) of the
exposed area.

15.2 Grounding and polarization

15.2.1 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
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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 cord connector or current tap having a 1-15R polarized configuration shall not accommodate an
attachment plug having polarized blades in other than the intended orientation to the extent that the wider
(polarized) blade can make electrical contact with the contact of the narrower (non-polarized) slot.

Compliance shall be determined by the test described in Improper Insertion Test, Section 100.

15.3 Mating and interchangeability

15.3.1

A general-use device, including any configuration illustrated in Wiring Devices — Dimensional

Specifications, ANSI/NEMA WD6, the Standard for Wiring Device Configurations, UL 1681, or the

Entertainment Technology Dimensional Requirements for Stage Pin Connectors, ANSI/ES]

be construct«fa

established a
Exception No
Exception Ng
increase the

comply with th

15.3.2 Ano
intended for ul

15.3.3 A ms3d
device of an

d so that electrical continuity between respective and similarly markeq
Litomatically when the mating plug and outlet device are connected togéther.

1: A 2-pole non-polarized device is not required to comply with thisrequirems

. 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.

Ltlet device shall not accommodate an attachmient plug other than one that
se with the outlet.

established general-use design shdllybe constructed and rated for comple

interchangealility with the established design. An*established general-use design is consids

any of the foll

a) An
WD6;

b) An

c) An
Stage

d) An

bwing:

of the configurations outlined in Wiring Devices — Dimensional Specifications

of the configurations outlined in the Standard for Wiring Device Configuration

of the configurations identified in Entertainment Technology Dimensional Re
Pin Connéctors, ANSI/ESTA E1.24;

ptherconfiguration that is an American National Standard configuration; or

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

e and correct
bred to include

5, ANSI/NEMA

5, UL 1681;

guirements for

e) A
compli

"pnr‘inl-lnllrlnncp r‘nnfignm‘rinn that is nr‘r‘pptthp for use in one of the wirind

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

systems that

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

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

a) Wiring Devices — Dimensional Specifications, ANSI/NEMA WD6;

b) The Standard for Wiring Device Configurations, UL 1681;
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c) Entertainment Technology Dimensional Requirements for Stage Pin Connectors, ANSI/ESTA

E1.24;

or

d) Other American National Standard.

15.3.5 Attachment plugs, cord connectors, current taps, and receptacles that have different electrical
ratings shall not be interchangeable with one another.

Exception No. 1: A 20-A outlet device is not prohibited from accommodating a 15-A attachment plug for a
single and identical voltage rating only.

Exception No. 2: A special-purpose configuration that will not mate with a standard general-use

configuration
installation in f
be used on cir

Exception No.
with fuses, tha
from mating w

Exception No.
and 5T100) a

intended for u

15.3.6 An o
attachment pld

Exception: Th

bhall be permitted to have multiple current and voltage ratings if the device_i
acilities where it will be serviced only by qualified personnel, and where thé\co
Cuits with one of the device's rated currents, voltages and frequencies through

3: Plugs, cord connectors, and current taps for use on flexible cords, or tha
t have a lower current rating, as described in Exception No.{ to 192.1, are
th corresponding devices with the standard current rating and.the identical vol

4: Devices of the ANSI/ESTA E1.24 Standard, Type<d configurations (5T2(
(e identified as dual-rated voltage devices ("125 £)260 V"). These configura
be on grounded-neutral electrical circuits.

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

b Jocking grounding device illustrated'in Standard for Wiring Device Configurat

Figure C1.1 apd marked "Hospital Only" shallbe permitted to be interchangeable with other

general-use d
15.4 Fusehg

1541 Anern
components.

bvices which are not so marked-

Iders

15.4.2 A fus¢ enclosure shall reduce the risk of persons unintentionally contacting uninsul

of the fuse and

fuseholder.

5 intended for
nfiguration will
but the facility.

are provided
not prohibited
age rating.

, 5T30, 5T60
fions are only

rounding-type

jons, UL 1681
nongrounding

closure shall be provided for the fuse or fuses in a device intended to acconimodate such

nted live parts

15.4.3 Afus

enciosure stattconfine theeffects of a fuseTuptureto thenterior of theenct

ure.

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.

15.4.5

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

In a fusible device, there shall be provision for a fuse in each ungrounded conductor, but there

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

Exception: A fusible attachment plug having a configuration that is not illustrated in Wiring Devices —
Dimensional Specifications, ANSI/NEMA WDG6, or in the Standard for Wiring Device Configurations, UL
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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 Afusible 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

15.5.1 A switch provided as a part of a wiring device shall comply with the Standard for General-Use
Snap Switches, UL 20. A switch provided as part of a device intended for factory assembly as a
component of end-use equipment shall comply with the Standard for Switches for Appliances — Part 1:
General Requirements, UL 61058-1.

ATTACHMENT PLUGS AND INLETS

16 Insulating Materials

16.1 inch (0.8 mm)

bn or a similar

An instilating plate employed for the backing of an inlet shall not be\less than 1/32

thick and sha
material is ac
mm) thick, is
depended up

17 Enclosu
171
17.11

17.1.2 A2
face of the plU

Exception: A
current tap if {

a) We

b) Is
betwe

re
General

A gemeral-use attachment plug shall net 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 contacts or other live parts in place.

ole attachment plug shall have a 2-inch (51-mm) or shorter overall length mea
g to include any handle grip.

2-5/8 inch (66.7¢mm) (maximum) overall length is acceptable for an attac
he device:

ighs lessthan 6 0z (170 g),

orsionally balanced about an axis that is perpendicular to the pin face and tf
b ‘the' blades or pins, and

1/16 inch (1.6
4.2, and is not

hole.

sured from the

hment plug or

at is centered

¢) 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.

17.1.4 The body of an inlet 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.
17.2 Grip

17.2.1 An attachment plug having a 1-15P configuration for use on parallel or vacuum cleaner (SV, SVO,
SVOO, SVT, SVTO, SVTOO, SVE, SVEO, and SVEOO) type flexible cord shall have a surface that
facilitates gripping between the thumb and forefinger or some equivalent finger gripping means
independent of the cord to provide for easy insertion and withdrawal from an outlet. See Attachment Plug
Grip Tests, Section 74.

17.3 Face size

17.3.1 The ;frimeter of the face of an attachment plug having a 1-15P configuration shalkgncompass an
area equal to ¢r larger than that indicated in Figure 17.1.

Figure 17.1

Minimum attachment plug face dimensions

J
37-R MAX:

\
w |

| AN )

~=——.97/5 MIN., ——==

BLADES CENTERED
SA1945

inch 7/32 0.730 0.975
mm 5.6 18.5 24.8

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.
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Table 17.1

Configurable Attachment Plug Configurations

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 30/50 250
10-30P/10-50P 3 3 30/50 125/250
14-30P/14-50P/14-60P 3 4 30/50/60 125/250
15-30P/15-50P/15-60P 3 4 30/50/60 250V, 3-ph
18-30P/18-50P/18-60P 4 4 30/50/60 120/208 V, 3-ph Y

1742 A co:rfigurable attachment plug shall comply with all dimensions identified in ANSI/N

the configura

17.4.3 Bladg¢s and associated terminals of a configurable attachment plug shall be uniqu

identified to p

or grounding ferminal and blade/pin profile.

17.4.4 A co
assembled us
configuration.

1745 If a
configurationg
necessary ter|

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

configuration,
incorrect ratin
face disk sha
be individuall
provided with
not permitted

17.4.7 The ¢nclosure(housing) of a configurable attachment plug that is secured to the te

by a threading

on(s) as specified by the manufacturer.

revent interchangeability of blades into positions reserved exclusively for eithe

hfigurable attachment plug shall have live parts_protected against expost

configurable attachment plug identified\by the manufacturer includes b
(“L"-shaped and flat-shaped) blades and/or configurations for grounding, it §
minals and blade/pin construction farthe identified configuration(s).

for each identified configuration. It shall not be possible to misassemble the
| be marked with the. electrical rating, configuration identifier (i.e. ANSI/NEMA

y configured to thetspecific blade profile for each configuration. Each face
a mechanical means (i.e. screw) for securement to the plug face enclosure.

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

IEMA WD6 for

ely keyed and
" the grounded

re when fully

ing all essential parts when fully inserted into a mating contact device for ¢ach identified

oth grounded
hall include all

(ANSI/NEMA)
device with an

g for the configured blades. In the case where a separable face disk is used, ¢ach individual

14-50P), and
disk shall be
Adhesives are

rminal housing

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.

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 P

lug Blades for Use in Cord Sets and Power-Supply Cords, UL 1659.
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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 mounting bracket, yoke, strap, or flange is constructed of an insulating material.

b) The

lack of grounding continuity to the mounting means is obvious to the installer.

c) The

19.2 Forag
respective figl
construction g
contact betwe
between the o

19.3 A grour
discontinuities|
outlet device.

specifically prd

a) The

b) Th
contac

device is plainly marked in accordance with Reference No. 3 of Table 193,2!

ounding device, the blade to be used for grounding (G in the figures) shall b
res) than the other blades. For an attachment plug with a nonstandard con
f the plug shall be such that, when the plug is inserted 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 t
during insertion or withdrawal.

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 ZONE TRANSITION ZONE TIP
//'M\ A

194 Forat
wiring terming
cord.

Exception: If
conductively
attachment p
is provided), {
dead metal of

SHAFT SHAFT

S4166

hree- or four-pole attachmentplug that requires the connection of a groundin
| for the grounding blade ar.contact is necessary if the device is intended for u

the device is intended for use with armored cable, and if the grounding p
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

g conductor, a
e with flexible

in or blade is
e armor of the
wiring terminal

visible, or the

19.5 The gr

buinding pin of an attachment plug shall be secured rigidly and perpendicular

o 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 Terminals

20.1.1

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) Notlsmaller in size than indicated in Table 20.1.

Table 20.1
Smallest acceptable sizes of inlet leads
Copper circuit leads - Copper grounding leads —
Current rating of inlet AWG (mm?) AWG (mmf)
15A 16% or 14 (1.3% or 2.1) 16% or 14 (1.3% ¢r 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 circuitland grounding leads are acceptable.only if the inlet is intended for mounting in an appliance.

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

b) Intepgral 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:
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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 (
restricted fro

Exception No|
sealing comp

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

21.5 An atts
the blades c3
use with such

12.F mm

€W heads or Nuts on the underside of a base intended for surface mounting s
) or more through air from the mounting surface and staked, upset
loosening.

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

| the underside of the supporting base is recessed \so that the sealing com
surface upon which the receptacle is mounted,™are not required to cor

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 s€aling compound complies with 8.6.1

oound will not
nply with this

| be such that
bt intended for
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inch

Figure 21.1

Example of a radio-antenna plug configuration

G - GROUND
A - AERIAL/ANTENNA

0.055 0.065 0.240 0.260 0.365 0.472

mm

14 1.7 6.1 6.6 9.3 12.0



https://ulnorm.com/api/?name=UL 498 2024.pdf

JUNE 20, 2024 UL 498 45

22 Weatherproof Type
22.1 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 CONrJECTORS
23 Enclosufe
23.1 General

23.1.1 A cord connector having a 1-15R configuration intended for*use on general-se 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 inch (6.35 mm)
behind the fdce when measured from the plane of each slot opening through air and ¢ver insulating
surfaces. The|plane of the slot opening is defined as followss

a) For slot openings that are bevelled to facilitaté.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 ¢
insertion of an
indicated devi

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

attachment plug havinga’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
dimendion shall He-at least 0.531 inch (13.5 mm) for a cord connector molded of a m

a hard
materig
scale o

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

ness of (90 or greater, and at least 0.625 inch (15.9 mm) for a cord connectog
| having a hardness of less than 90, where the material hardness is measured

n.a‘Shore Durometer; and

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

46 UL 498 JUNE 20, 2024
Figure 23.1
Typical slot cross section (with bevel)
DEVICE FACE
N\ 22X S
___________ Q- —— e ]
< N 2
X
— \ o
VAl
X A+B= 1/4 INCH |MINIMUM
(6:35mm)
TYPICAL CONTACT
SA1815

| obstruct the
bxtent that the

tes cannot be mated'by deliberate manual force including manipulation to deflect the ground

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

using the "A"
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Figure 23.2

Faces of outlet devices showing locations and minimum dimensions of obstructions
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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 (2.4 mm)

Figure 23.3

Minimum outlet face dimensions

L
3 35 R MAX: )
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1
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0.975
MIN.
CONTACT

A1946 SLOTS CENTERED
inch 3/32 3/16 7132 0.730 0.975
mm 2.4 4.8 5.6 18.5 24.8

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), thg electrical connection between the armor and the contact is to be readily visib)
metal of the device is to be marked in accordance with Reference No. 11 of Table 193.3:

24.3 The grpunding contact in a grounding-type cord connector shall be located@nd forn
path of electrical continuity to the grounding pin or blade of a mating attachment plug is cor

e, or the dead

ed so that the
npleted before

continuity is efstablished between any other contact and its respective pin or’blade on the atfachment plug.
This grounding path shall be substantial when the attachment plug, is/properly seated in the cord
connector.

S

25 Termina

251 A pin-i/pe terminal of a cord connector intended_for field assembly on a flexible
accepted for 4@ current-carrying connection only if it complies with the requirements in Sectiq
A cord connegtor with pin-type terminals shall have a_1-15R configuration.

cord may be
ns 105 - 109.

25A Cord GQonnector with Spring Action Clamp Terminal

25A1 A co
positive meais to prevent unintentional'separation of the conductor from the terminal an
with the Spring Action Clamp Terminal Pull Test described in Section 99A.

d connector that is provided* with spring action clamp terminal shall be pfovided with a
j shall comply

26 Assembly

26.1 General

26.1.1 In a|cord ‘connector, an assembly screw, rivet, or the like that is visible and|is electrically
connected to[any live part shall be located in a hole not larger than 9/32 inch (7.1 mm) in diameter and
recessed not [ess than 3776 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.
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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 Outlet separation

26.2.1 Cord
insertion of at

Figure 17.1.

de for the full
e indicated in

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

RECEPTACLES

26A General

26A1
50°C.

15 angl 20 amp straight blade receptacles arexsuitable for use in an ambient temperature up to

27 Insulating Materials

27.1 A surfage-type 50-A receptacle with-an enclosure of insulating material is not acceptable for use in

an application

27.2 An insu

enclosure sha
than 1/32 inch
be employed i
absorption of

in which the receptacle is_likely to be subject to severe mechanical abuse.

lating plate employed for the backing of a receptacle used to form all or
| 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 64
h an insulating plate if it is not less than 1/16 inch (1.6 mm) thick, is impregnats
moisture_in accordance with 64.1 and 64.2 and is not depended upon (by

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

contacts or other live.parts in place.

28 Enclosure

28.1 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.

—\
()

|
jon

Figure 28.1

Dimensional limits for the face of a receptacle
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29 Grounding and Dead Metal Parts

29.1 General

29.1.1 The
include a grou

a) Th
electri

equirement.in.11.6 does not preclude the acceptance of a flush receptacle|that does not
nding terminal provided:

b receptacle can be used only in a metallic wiring system (such as with rigid [metal conduit,

cal métallic 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 Only
terminal of a g
as a connectig

Exception No
provided with
the removal of

Exception No.
its own groung

29.1.5 "Push-
29.2 Flushr
29.21 All de

edges or point

29.2.2 A flus
outlet box or tf

Exception: A
plate is not req

pne grounding terminal shall be provided on a grounding-type receptacley]
rounding-type receptacle shall only accept a single grounding conductor-and s
n point for two separate grounding conductors.

1: A surface-mount or self-contained receptacle of the 5-15R configur;
two grounding terminals to permit through-wiring of the equipment groundin
the device also disconnects the power to the downstream cireuits.

2: Each outlet module of an interchangeable or moedular receptacle may be
ing terminal.

In" grounding terminations shall not be used.
pceptacles

ad-metal parts of a flush receptacle, including the grounding terminal, shall n
5 that may be forced against thewiring during installation in an outlet box.

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

pceptacle with @an‘integral nonmetallic flush plate that cannot be replaced with
uired to comply: with this requirement.

30 Terminalg and Leads

30.1

he grounding
hall not serve

htion may be
j conductor if

provided with

bt have sharp

to the metal

a metal flush

Generdl

30.1.1

The line 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.
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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.

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"PY

30.24 Aflu
field wiring ar

sh-In" terminal shall not be used with stranded wire.

5h receptacle having a 5-15R or 6-15R configuration employing "Push;In" tg
d provided with a means to release the conductors shall not permitentry of 2

rminations for
14 AWG (2.1

mm?) or larger solid conductor into any opening in the insulating body provided to engage the release

mechanism H
subjected to t

30.25 Arrel

ehind the plane of the mounting means. The wire release’means, if prov
he tests in Temperature Test, Push-In Terminals, Section 137:

base mechanism shall be located or guarded so that\it cannot be unintentio

during installdtion. The release mechanism may be guarded by recessing, ribs, barriers, or t

30.3 Pin-type or insulation-displacement terminals

30.3.1 Apin
for factory as|
complies with

Htype or insulation-displacement terminal, of a fixture, equipment, or appliance
sembly on copper conductors may bé accepted for a current-carrying conne
the requirements described in the Heat Cycling and Vibration Tests, Section 1

30.4 Open Wiring on insulators

30.4.1 Circuy

it wires entering a receptacle intended for open wiring on insulators:

a) Sh
less,

Il not be closerthan 1/2 inch (12.7 mm) to the surface wired over if the device
nd

b) Shall not be€loser than 1 inch (25.4 mm) to the surface wired over if the device
than 2p0 V.

30.5 Leads

ided, shall be

nally actuated
he like.

putlet intended
ection only if it
b1.

is rated 250 V

is rated more

30.5.1

Integral grounding- and supply-conductor leads of a receptacle 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
receptacle and Type SF, SFF, or an equivalent type of wire for a fixture type of receptacle, and

b) Not smaller in size than indicated in Table 30.1 for a receptacle that employs other than a
separable terminal assembly and not smaller than 12 AWG for a receptacle that employs a
separable terminal assembly.
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Table 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)
30 10 (5.3) 10 (5.3)
50 6 (13.3) 10 (5.3)
60 4(21.1) 10 (5.3)

216 AWG suppl

and-aroundinaleads-are-acceptableonbif the recentacleis-intended-formountinain-an annlianc
b B g B4 1 B L

30.5.2 Fora
a) Ani

b) Inte
Exception: Fo
30.6 Separa

30.6.1 A sep
body of the r
connection to

30.6.2 Asep

a) Be provided with a mechanicalmeans such as a lock, latch or similar means, W

uninter
Mecha

b) Be

consis
and id
integra

c) Ber¢

general-use receptacle:
htegral grounding pigtail lead shall not be shorter than 6 inches (152'ynm), and

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

ble terminal assembly

arable terminal assembly shall consist of permanently attached pins or tabs |
bceptacle and shall be capable of receiving a special purpose connector
he branch circuit.

arable terminal assembly shall:

tional separation when_in the mated condition, and shall comply with
hism Test described in Section 159,

liably keyed by‘a/physical or mechanical means to maintain correct polarit

wire leads is an acceptable means of terminal identification,

bliably keyed to limit interconnection to only like voltage, and

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

cified.

bcated on the
with leads for

hich prohibits
the Latching

y and voltage

e
i?nt with the intended use. The terminals shall be marked identifying the ternjinal positions
ntifying the“unidentified (hot), grounded (neutral) and grounding terminal. C

blor-coding of

d) The grounding-conductor terminals shall connect before mating supply conductor terminals
connect when two or more connectors are mated as intended. During disconnection of mating
connectors, the supply-conductor terminals shall disconnect before the grounding-conductor
terminal disconnects.

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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30.8 Receptacles intended for copper-clad aluminum conductor

30.8.1

Unless conductor size (AWG) is otherwise specified on the device, individual package label, or

instruction sheet, terminals of 15 A and 20 A receptacles intended for copper-clad aluminum conductor
shall be capable of being assembled to 10 AWG solid copper-clad aluminum conductor. Compliance shall
be checked by the Terminal Strength Test, Section 123 for receptacles employing:

a) Wire-binding screws alone or in combination with push-in terminals;

b) Pressure-wire terminals; or

¢) Wire-binding screws in combination with pressure-wire terminals.

31 Assemb
31.1

31.1.1 Whe
contacts of in

31.1.2 For §
unidentified te
the respectiv
minimum spal
receptacle), is

such use. Se¢ 14.1.

31.1.3 Areg
that is in acc
shown in the
WD6.

3114 Ared
the contacts ¢

for an exampl

31.2 Flush

’

General

 internal connections exist in a multiple-outlet receptacle, similar and
lividual outlets shall be connected together.

duplex receptacle that includes a break-off jumperbetween the two halv
rminals, to provide for a separation that would enable.the connection of each

a)
>

cing, based on the maximum potential of thecbranch circuit (for example, 25
to exist between parts of opposite polarity that are present when the jumper

eptacle having a 1-15R configuration that is intended for fixed installation in a
prdance with the National Electrical Code, ANSI/NFPA 70, shall be of the
1-15R configuration illustrated.in"Wiring Devices — Dimensional Specificationg

eptacle shall be such.that the blades of a radio-attachment plug cannot be ins
f a receptacle otherthan one specifically intended for use with such a plug. S
e of a radio-antenna plug configuration.

receptacles

31.2.1
mm) from a

The

)

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

corresponding

bs of a set of
butlet to one of

ungrounded conductors, and to the grounded conductor of a 3-wire branch circuit, a

0V for 125V
s removed for

wiring system
polarized type
5, ANSI/NEMA

erted to touch
be Figure 21.1

5t 1/4 inch (6.4

ungrounded live part (associated with other than a white grounded termin

[) exposed to

contact by a grounding conductor in the outlet box. Live parts accessible from within the cavity of an outlet
box are considered exposed to contact by a grounding conductor if they can be contacted by the probe
illustrated in Figure 31.1. The spacings shall be measured through air and over both insulating and
conductive surfaces with the receptacle wired as intended with the maximum anticipated conductor size.
They shall be measured from any point on the grounding terminal that may contact the clamped grounding
conductor as in the case of a wire-binding screw terminal, or from any point on the perimeter of an opening
to receive a grounding conductor in the case of an enclosed terminal.
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Figure 31.1
Flat probe

0.045 INCH
(1.14mm)

3/16 INCH
(4.8mm)

S{BZIN%H
2.4mm ——
)

A
)

31.2.2 Aflus
a standard ouf

31.2.3 A yoK
thick.

Exception No.
may be brokel

Exception No.

—— ANY

CONVENIENT
LENGTH

PAZ215A
inch 0.045 3/32 3/16
mm 1.14 2.4 48
h receptacle shall be provided.with means for mounting in a standard flush-de

let box cover.

e, strap, or mounting:edrs shall be formed of steel that is a minimum 0.040 in

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

2:<Jf nonferrous metal is used, it shall provide mechanical strength and rigidit)

of 0.040 inch t

hick' (1.02 mm) steel

vice box or on

ch (1.02 mm)

n plaster ears

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 Ina
connected to
recessed not

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

is electrically
diameter and

31.3.2 Meat
supporting ba|

s shall be provided for securely attaching the body of a surface-mount regeptacle to the
se. When assembled, the body shall be restricted from turning-with respect to the base.

31.3.3 Asu
for mounting §

pporting base intended for surface mounting shall be-provided with no fewer {han two holes
crews.

31.3.4 Live
spaced 1/2 in

restricted fron

Exception No
minimum of 1

to comply with

Exception No|
minimum of 1
and 8.6.2 an
contact the
requirement.

32 Flush Pl

32.1 Aflush

screw heads or nuts on the underside of a base intended for surface mou
ch (12.7 mm) or more through air from themiounting surface and staked, upse
h 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 cempound that complies with 8.6.1 and 8.6.2 a
this requirement.

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

l the underside-ofthe supporting base is recessed so that the sealing com
Surface upon. which the receptacle is mounted, are not required to cor

ptes

nting shall be
t, or otherwise

covered with a
'e not required

covered with a

16 inch (1.6 mm) thick sealing compound, where the sealing compound complies with 8.6.1

oound will not
nply with this

nents 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 the Fault Current Test, Section 130.

34

34.1
requirements

Isolated-

Ground Receptacles

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 Type

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

a) Have only wire-binding screw terminals,
b) Be intended for mounting in an outlet box,
c) Be marked in accordance with Reference No. 12 of Table 193.4, and

d) 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
applicgble requirements in this Standard.

36 AL-CU Type

36.1 A receptacle rated 30 A or greater and which is intended for use with both copper and aluminum
conductors shill comply with the Temperature Test, Section 118, the general’performance|requirements
for receptacles employing pressure-wire terminals contained in Section126, and either of| the following
marking requittements as applicable:

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

b) Reference No. 14 of Table 193.4 for conductors rated 75°C (167°F).
37 Tamper-Resistant Receptacles

37.1 A tamper-resistant receptacle shall be marked in accordance with Reference No. 16 ¢f Table 193.4
and comply with the requirements in Sections. 139 — 142, and with all other applicable requirements in this
Standard.

38 Weather{Resistant Receptacles

38.1 A weather-resistant receptacle shall comply with the requirements in Supplement SD and with all
other applicable requirements.in this Standard.
39 PendantReceptacles
39.1 The englosuré and cover plate of a pendent receptacle shall be non- metalhc only and comply with

the requiremepnts—of-the—Standard—forNenme - v —and Covers, UL
514C, in addition to the apphcable requwements in this Standard.

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 Receptacle

40.1

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.

4

41.1
Sections 147

42 Rotatable Outlets

421 Arece
cover plate of
Standard for |

Exception: A
when a suitg
193.1.10.

42A Lighte

42A.1 Aligh
42A.2 Thel
Use in Electr
followed by th

Exception Ng
described in 1}

Exception No
required to co

42A.3 Cond
be mechanica
spacings des

Pop-Up Receptacle Assembly

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

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

btacle 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, U
Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers, UL 514C.

[lush device cover plate or outlet box cover is not required to_be-provided with
ble coverplate is commercially available and the receptacle is marked a

il Receptacle
ted receptacle shall additionally comply with42A.2 through 42A.4.

ens (jewel) of a lighted receptacle shall:comply with the Standard for Polyme]
cal Equipment Evaluations, UL 746C; Resistance to Impact testing, conditio
e Dielectric Voltage Withstand test.

. 1. A lighted receptacle.s\when conditioned to a temperature of 0°C shall
able 193.4 Reference No.J39 (“Indoor Use Only”).

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

uctor leads of a lamp, resistor/lamp combination, or leads from a printed cirG
lly secured. The conductor leads shall be positioned within the receptacle en
cribed in Section 14 (Spacings) are not reduced.

a flush device
L 514A, or the

the receptacle
s identified in

ric Materials —
ned to -35 °C,

be marked as

ith 9.1.4 is not

uit board shall
closure 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
a UL 514A, Sections
suspended fan). lbf (N)
Luminaire or Celing-suspended fan 12.17,12.5 See UL 514A, Paragraphrl; 12.14.1.1
support Table 10 and 12.5@ for applied loads
@ See Table 1931 and Table 193.4 for marking details.

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

42B.5 Testinpg shall be performed on three complete assemblies)of-an attachment fitting and/or luminaire
or ceiling-susgended fan support receptacle.

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

42C Ceiling{Suspended Fan Test

42C.1 An atfachment fitting and ceiling-suspended fan support receptacle shall also comp|y 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 invedtigated with a
fan weighing dither 35 Ib. (15.9 kg), or 50 Ib. (23 kg), or 70 Ib. (32 kg) as specified by the manufacturer and
so marked.

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

42C.4 The ceiting=suspended famrsupportreceptacte shattbeinstattedimasuitableouttet box 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 support — 50 Ib.
Fan Support — 35 Ib.
Fan Support — 50 Ib.
Fan Support — 70 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 There
receptacles rg

43.2 Self-co
Standard as n

44 Spacingps

441 The spacings maintained between live parts of opposite polarity and between
grounded metal parts shall be at least 1/16 inch (1.59 gnm) through air and 1/8 inch (3
surfaces.

45 Insulating Materials

451 The material used for the support,ninsulation, and overall enclosure of live parts 4

which any patt of the cable covering has.been removed shall be either:

a) Mo

b) A
investi

uirements in Sections 43 — 49 and 168 — 180 are applicable to self-containe
ted 15and 20 A, 125 and 250 V.

ntained receptacles shall comply with the applicable constrdction requirg
hodified by the requirements in Sections 44 — 49.

ded phenolic or urea.formaldehyde that complies with 8.2.1, 8.3.1 and 8.3.2, 0

nother insulating—material determined to be acceptable by means of 3
gation whichghall include all of the following requirements:

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

d general-use

ments of this

ive parts and
.18 mm) over

nd cable from

v
n appropriate
mply with the

5s rating of the
the walls and

46 Enclosu

46.1
removed shal

device.

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

2) The material shall have a high-ampere arc ignition (HAI) performance level category of 2

or better (at least 30 arcs).

3) The material shall have a hot-wire ignition (HWI) performance level category of 3 or

better (at least 15 seconds).

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

res

| 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
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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.

Exception No.
enclosure that
with the 3/4 in
Covers, UL 51

Exception No.
not prohibited

Exception No.
enclosure that
with the Flam
Wiring Device
102 mm (4 x 4
of the specimg
of the enclosu

Z._An enclosare 1ess than U. 10U Inches (2.54 mim) thick in the areas that 1o
is equivalent to an outlet box or flush device cover plate is not prohibitedwh
Ch-flame outlet box flammability test in Non-Metallic Outlet Boxes, Flusti-Devic
4C.

3: Knockouts to be removed for the installation of cable that have a reduced
when they comply with the test described in Knockouts Test \Section 177.

4: An enclosure less than 0.100 inches (2.54 mm) thick in the areas that fo
is equivalent to an outlet box or flush device coveryplate is not prohibited wh
b Penetration and Flammability tests in the Standard for Cover Plates for R
5, UL 514D. The Flame Penetration and Flammability tests shall be conduct
in) square or 114 mm (4.5 in) diameter specimens of the enclosure material.
ens shall be equal to the minimum thickness of the enclosure in the areas tha
re that is equivalent to an outlet box orflush device cover plate.

47 Mounting Means

471 A self-q
construction b

47.2 Bracket
flush device m

ontained receptacle shall:be provided with a means for mounting to wall
rackets.

s for mounting a Self-contained receptacle shall not have holes located such t
ay be readily mounted to the bracket.

ym part of the
en it complies
te Boxes, and

thickness are

ym part of the
en it complies
ush-Mounted
ed with 102 x
The thickness
form the part

]

or to frame

at a standard

47.3 Self-comtained ;receptacles shall be constructed so that they cannot readily be fmounted in a

standard flush
flush devices.

device.box using the two threaded openings in the box provided for mounting

conventional

47.4 A mounting bracket for fastening a self-contained receptacle to a structural member in the walls of
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 brackets.

48 Frame-Construction Mounting Brackets

48.1

shall comply with all of the following provisions:

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

c) 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 ReLIacement

49.1

49.2 Those
shall be mark

Self-co
without the us

CURRENT TAPS

50 General

50.1 In addi
comply with
Standard and

ntained receptacles marketed as replacement devices shall bescapable
e of special tools.

self-contained receptacles which require replacement with specific devices of]
bd in accordance with Reference No. 17 of Table 193.4.

tion to the requirements described in thisvsection, a current tap wired to flex
the requirements for attachment pligs and cord connectors located else
specified in Table 50.1.

Table 50.1
Construction requirements for current taps

of installation

similar design

ible cord shall
where in this

Grounding and

Terminals

Assembly

Head-metal parts

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

20.1.1,20.1.2, 251
21.1

Recess of live parts

Female face size

23.1.1
23.2.1,23.2.2

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.

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 The requirements in Sections 52 — 58 and Sections 183 — 191 are applicable to flatiron and
appliance plugs rated 15 and 20 A, 125 and 250 V.

51.2 Flatiron and appliance plugs shall comply with the applicable construction requirements of this
Standard as madified by the requirements in Sections 52 — 58

52 Current-Carrying Parts

52.1 lron or|steel current-carrying parts of a flatiron or appliance plug shall~be protected against
corrosion by @ metallic plating or other metal coating. Copper coating and ‘Oxidized fin[shes are not
prohibited for hse on contacts and their integral screw terminals on flatiron“and appliance plugs. Steel is
not prohibited for use on contacts and wiring terminals that are integral with the steel contacts.

Exception: Steel shall not be used for current-carrying parts of.a switching mechanism| or for wiring
terminals in a flatiron or appliance plug that includes a switching mechanism

53 Cord Guard

53.1 A helicgl wire spring or an equivalently protective part shall be provided at the cord-entrance hole of
a flatiron or appliance plug to protect the heater cord from any sharp edges, burrs, or the|like that may
abrade the cofd. The guard shall be held securely in place in the assembled plug. If a sepdrate grommet
or bushing is gmployed, it shall be held securely in place in the guard.

53.2 The gugrd shall extend from 1-1/2 to 2-1/2 inches (38.1 — 63.5 mm) from the flatiron or appliance
plug body. The wireway in the guard shall be large enough in diameter to accommodate th¢ cord without
restriction or Unnecessary looseness. A smooth metal grommet or an equivalent bushing is|acceptable at
the free end of a spring guard;

53.3 The guard supplied-with a flatiron or appliance plug shall be flexible so as to conform|to the motion
of the cord in pervice'without producing a sharp bend at or near the point of attachment to the plug. See
191.1.

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 accommodated.
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Table 55.1
Pins of appliances and flatiron plugs
Configuration of pins Dimensions of pins
Spacing
between
Type and rating of plug that centers, Diameter, Length,
accommodates the pins Number Arrangement inch (mm) inch (mm) inch (mm)
Appliance plug rated 5 A at 250 V and 2 Inline 1/2 0.156 +0.005 9/16 —5/8
10Aat125V (12.7) (4.0 £0.13) (14.3-15.9)
Flatiron plug rated 5 A at 250 Vand 10 A 2 Inline 11/16 0.188 +0.005 3/4-7/8
at12sy T7-5) @8 E0.T3) (19.0-22.2)
Jumbo appliange plug rated 10 A at 250 2 Inline 1-1/16 0.188 +0.005 3/4-7/8
Vang15Aat125V (27.0) 48%013) | (19.0-222)
Reversible plyg (for two-heat control) 3 In line 7/8 0.188'+0.005 3/4-7/8
rated 10 Aat 260 Vand 15 A at 125 \V? (22.2) (4.80.13) (19.0 - 22.2)
Reversible plup (for two- or three-heat 3 One pin at apex 7/8 0.188 +0.005 3/4-7/8
control) rated 101A253tv2a50 Vand 15 A at of ar;rie;nuglllaeteral (22.2) (4.8 0.13) (19.0 - 22.2)
@ Usually this plyig is made without a contact in one of the holes.

55.2 Contadts are not required to be rigidly attached to<the flatiron or appliance plug [body; a slight
amount of flogting is acceptable so that the contacts may.be somewhat self-aligning with regpect to their fit
with male ping.

55.3 In a flatiron or appliance plug body, holes-for female contacts shall be no larger thap necessary to
accommodatg the male pins.

56 Terminals

56.1 A flatirpn or appliance plug*shall be provided with wiring terminals that will accommodate the
following size|stranded conductors:

a) 18 AWG (0.82:mm?) if the maximum current rating of the plug is 10 A, and

b) 16 AWG (4.3'mm?) if the rating is 15 A.

Exception: A plug that is intended for factory assembly to a flexible cord is not required to bg 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 There shall be a 3/64 inch (1.2 mm) or larger spacing through air or over the surface between:

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
contact by persons while the device is being used as intended, and

¢) An uninsulated live part and any exterior surface of the flatiron or appliance plug.
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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 Electrical contact shall be maintained at each connection between current-carrying parts.

58.2 A metal band, guard, assembly plate, or other sheet-metal part on the outside\df the molded
composition bpdy of a flatiron or appliance plug shall not be closer at any point than 1/46lingh (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 ptated otherwise, six representative devices are 10 be used for each test.
59.2 Attachmpent plugs are to be subjected to the appropriate tests outlined in Table 59.1.
59.3 Inlets (motor attachment plugs) are to be subjected to the appropriate tests outlined in[Table 59.2.
59.4 Cord cdnnectors are to be subject torthe appropriate tests outlined in Table 59.3.

59.5 Receptacles are to be subjected'to the appropriate tests outlined in Table 59.4 and Table 59.5.

59.6 Current] taps intended _t0_be wired to flexible cord are to be subjected to the appgropriate tests
outlined in Tahle 59.6.

59.7 Flatironland appliance 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 devices? Details

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

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

62 High-Current Arc 3 Materials to be evaluated in accordance with Exception No. 2 to 8.3.2.
Resistance to Ignition

65 Dielectric Voltage- 6 All plugs.
Withstand

63 Mold Stress Relief Plugs employing thermoplastic material.

Table 59.1 Continued on Next Page
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Table 59.1 Continued

Section Test Sequences No. of devices?® Details
65 Dielectric Voltage- Plugs subjected to Mold Stress Relief Test.
Withstand (Repeated)
64 Moisture Absorption 3 Conducted on vulcanized fiber, fuseholders and insulating backplates.
Resistance Use insulating material portion of device only.

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

YAl Security of Blades Plugs rated 15 A or less and 250 V or less.

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 6 Plugs employing wire leads only.

Sgcureness

69 Tightening Torque 6 Plugs with wire-binding screws with pitch greatet-than fhat specified in
Table 12.1.

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

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

73 Ciushing 6 Plugs having a 1-15P, 2-15P,\5215P, or 6-15P configurgtion only.

74 Aftachment Plug Grip 3 Plugs having a 1-15P ¢onfiguration for use on parallel ¢r vacuum
cleaner type cord as specified in 17.2.1.

75 Integrity of Assembly 6 Not conducted on'Hospital Grade plugs or plugs empldying pin
terminals, strain:relief knots, or certain strain relief congtructions. See
test description.

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

7 Tdrminal Temperature 6 Not.€onducted on plugs with soldered, brazed. or weldgd cord
eonnections or with wire-binding, pressure-wire or solder terminals.

77A Spring Action Clamp 6 Conducted on attachment plugs with spring action clamp terminals only
Tdrminal Pull

78 Fuseholder 6 Plugs with fuseholders only.
Tgmperature

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

81 Tgmperature

84 Dielectric \oltage-

Wthstand

80 Agsembly 12 Plugs employing pin-type terminals. Number of device$ indicated
ASSUMES piug accommodates 18 AWG Type SPT-twite 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

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.
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Table 59.2

Summary of tests
Inlets (motor attachment plugs)

Bape

Section Test sequences No. of devices? | Details

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

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

62 High-Current Arc 3 Materials to be evaluated in accordance with Exception No. 2 to 8.3.2
Resistance to Ignition

65 Dielectric Voltage- 6 Allinlets.
Withstand

63 Mdld Stress Relief 6 Inlets employing thermoplastic materials.

65 Diglectric Voltage- 6 Inlets subjected to Mold Stress Relief Test.
Withstand (Repeated)

64 Mdisture Absorption 6 Conducted on vulcanized fiber, fuseholders@and insulating backplates.
Resistance Use insulating material portion of device.only.

66 Actelerated Aging 6 Materials to be evaluated in accordance with the Excepfion to 8.4.1.

86 Segurity of Blades Inlets rated 15 A or less and 250,V or less.

67 Indulation Resistance 6 Conducted on devices malded of rubber or similar matefials, or any
material containing enaugh free carbon to render the material grey or
black.

68 Conductor 6 Inlets employing wire leads only.

Sefureness
69 Tightening Torque 6 Inlets with wire-binding screws with pitch greater than that specified in
Table 12. %
86 Segurity of Blades 6 Inlets;rated 15A or less and 250 V or less that are not sybjected to the
Accelerated Aging Test.
87 Tefminal Temperature 6 Not conducted on inlets with soldered, brazed, or welded cord
connections or with wire-binding or solder terminals.
88 Fupeholder 6. Inlets with fuseholders only.
Tenperature

89 Pregssure-Wire 6 Inlets with pressure wire terminals only.
Tefminals — General

91 Strength of Insulating 6 Inlets with pressure wire terminals only.

2 A set of repres

bntative devices' may be used for more than one groups of tests if agreeable to all concerned.

Table 59.3

o
ounllllwcf'tests

Cord connectors

Section Test sequences No. of devices? Details

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

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

62 High-Current Arc 3 Materials to be evaluated in accordance with Exception No. 2 to 8.3.2.
Resistance to Ignition

65 Dielectric Voltage- 6 All cord connectors.
Withstand

63 Mold Stress Relief Cord connectors employing thermoplastic materials.

Table 59.3 Continued on Next Page
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Table 59.3 Continued

Section Test sequences No. of devices?® Details
65 Dielectric Voltage- Cord Connectors subjected to Mold Stress Relief Test.
Withstand (Repeated)
64 Moisture Absorption 3 Conducted on vulcanized fiber, fuseholders and insulating backplates.
Resistance Use insulating material portion of device only.
66 Accelerated 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 6 Cord connectors employing wire leads only.
S¢cureness
69 Tightening Torque 6 Cord connectors with wire-binding screws with pitch'greater than that
specified in Table 12.1.
93 Rétention of Plugs 6° Cord connectors having a 1-15R, 5-15R, 5-20R, 6-15R], or 6-20R
configuration.
94 Oyerload Test based on current rating.
95 Tgmperature
96 Retention of Plugs Cord connectors having a,1-15R, 5-15R, 5-20R, 6-15R], or 6-20R
(Hepeated) configuration.
97 Reésistance to Arcing Not required for devices‘employing phenolic, urea or melamine in the
outlet face.
94 Oyerload 6 Conducted only,on cord connectors with horsepower ratings.
(hprsepower)
98 Lgtching Mechanism 12 Cord conhectors employing a spring-actuated latching jnechanism
Tgsts only.
99 Fyseholder 6 Cord connectors with fuseholders only.
Tgmperature
99A Spring Action Clamp 6 Conducted on cord connectors with spring action clamp terminals only
Tdrminal Pull
100 Improper Insertion 12 Cord connectors having a 1-15R configuration only.
101 Potential Drop in 6 Cord connectors with grounding connections secured lpy means other
Gfounding than riveting, bolting, welding or equivalent.
Connections
102 Infegrity of Assembly, 6 Not conducted on connectors employing pin terminals,|strain relief
knots, or certain strain relief constructions. Refer to tes} description.
103 S¢lf-Hinge Elexing 12 Cord connectors employing self-hinges in the enclosur.
105 Agsembly. 12 Cord connectors employing pin-type terminals. Number of devices
indicated assumes connector accommodates 18 AWG|Type SPT-1
f - f T f pon the
number of sizes and types of flexible cord intended for use with the
connector. See 106.2.
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

Table 59.3 Continued on Next Page
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Table 59.3 Continued

Section Test sequences No. of devices? Details
105 Assembly 6 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.
108 Fault Current

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

b For a cord connector with a spring-activated latching mechanism, see 92.2.

Summary of tests

Table 59.4

Receptacles

Section Test sequences No. of devices? Details
60 Comparative Tracking 5 Materials to be evaluated in accordance with Exception|No. 1 to 8.3.1.
Index
61 Glpw Wire 3 Materials to be evaluateddnraccordance with Exception|No. 1 to 8.3.2.
62 High-Current Arc 3 Materials to be evaluated/in accordance with Exception|No. 2 to 8.3.2.
Resistance to Ignition
65 Diglectric Voltage- 6 All receptacles:
Withstand
63 Mdld Stress Relief Receptacles employing thermoplastic materials.
65 Diglectric Voltage- Receptacles subjected to Mold Stress Relief Test.
Withstand (Repeated)
64 Mqisture Absorption 3 Conducted on vulcanized fiber, fuseholders and insulating backplates.
Resistance Use insulating material portion of device only.
66 Ackelerated Aging 6. Materials to be evaluated in accordance with the Exception to 8.4.1.
67 Inqulation Resistance Conducted on devices molded of rubber or similar matdrials, or any
material containing enough free carbon to render the mpterial grey or
black.
68 Conductor 6 Receptacles employing wire leads only.
Sefureness
111 Rettention of Blades 6 Flush and self-contained receptacles having a 5-15R, 520R, 6-15R, or
6-20R configuration. Sections 111 — 115 are supersededl by the tests
required by Sections 116 — 120 for all other receptacles
12 Owverload
13 Temperature
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.
17 Overload Test based on current rating.
18 Temperature
119 Retention of Plugs Receptacles having a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R
(Repeated) configuration and not of the flush or self-contained type.
120 Resistance to Arcing Not required for devices employing phenolic, urea or melamine in the

outlet face.

Table 59.4 Continued on Next Page
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Table 59.4 Continued

Section Test sequences No. of devices? Details
118 Temperature 6 Flush and self-contained receptacles having a 5-15R, 5-20R, 6-15R, or
(Terminal) 6-20R configuration. Conducted when a 15 A receptacle is not
represented by a 20 A receptacle.

17 Overload 6 Conducted only on receptacles with horsepower ratings and

(horsepower) receptacles having the NEMA configurations specified in Table 192.2.

121 Fuseholder 6 Receptacles with fuseholder only.

Temperature

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

123 Tgrminal Strength 3 a) Flush and self-contained receptacles having a 5-15R, 5-20R, 6-15R,

124 A blv'S it or 6-20R configuration; or

- sembly securtty b) 20 A or less Receptacles intended for Copper-Clad Aluminum
Conductor.

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

126 Pressure-Wire 6 Receptacles with pressure-wire terminals only.

Tdrminals (General)
128 Strength of Insulating 6 Receptacles with pressure-wire terminals only.
Base and Support
128A Spring Action Clamp 12 6 samples wired with.the largest conductor size
Tgrminal Pull Test 6 samples wired with the smallest conductor size.
For devices intended for both solid and stranded condyctor size, 3
samples using solid and the remaining 3 samples using stranded
conductor
All terminals.

130 F3ult Current 6 Self-grounding receptacles only.

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

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

134 Conductor Insertion 6 Flush and self-contained receptacles having a 5-15R, $-20R, 6-15R, or

arjd Retention 6-20R configuration with push-in terminals with wire release
mechanism.

135 Conductor Push-In

136 Tgrminal Abuse

134 Cénductor Insertion 6 Flush and self-contained receptacles having a 5-15R, $-20R, 6-15R, or

arjd Retention 6-20R configuration with push-in terminals without wirg release
mechanism.

135 Conductor Push-In 6 Flush and self-contained receptacles having a 5-15R, $-20R, 6-15R, or
6-20R configuration with push-in terminals without wirg release
mechanism

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 Voltage-

Withstand
139 Probe 6 Tamper-resistant receptacles only.

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

141 Mechanical
Endurance

139 Probe (repeated)

142 Dielectric Voltage-
Withstand

143 Bonding (Non-Metallic 12 Flush receptacle provided with adjustable mounting means
Outlet Box Fault
Current) Test

144 Bonding (Metallic 12 Flush receptacle provided with adjustable mounting means

LEU DOX T dUll

Current) Test

145 Mqunting Yoke 6 Flush receptacle provided with adjustable mounting’mepns
Resistance Test

147 Mgchanical 12 Pop-out receptacle and pop-up receptacleyassembly.
EnQurance

148 Mgchanical Load same 6 Pop-out receptacle only.

149 Spjll same 6 Pop-up receptacle assembly only.

151 Heat Cycling and 6 Pin-type or insulation-displacement terminals only.
Vilyration

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

154 Separable Connector 6 Flush receptacle*provided with separable terminal assembly
Pujl Test

155 Mdld Stress Relief 6 Flush réceptacle provided with separable terminal assembly
Tesgt

156 Diglectric Voltage- Same 6 Flush receptacle provided with separable terminal assembly
Withstand Test

157 Grpunding Contact Same 6 Flush receptacle provided with separable terminal assembly
Temperature Test

158 Refsistance Test Same 6 Flush receptacle provided with separable terminal assembly

159 Lajching Mechanism 6 Flush receptacle provided with separable terminal assembly
Tesgt

160 Shprt Circuit Test 1 Flush receptacle provided with separable terminal assembly

161 Continuity Impedance 1 Flush receptacle provided with separable terminal assembly
Tesgt

163 Rotational.Endurance 6 Flush receptacle provided with a rotatable outlet or outlgts.

164 Temperatdre Same 6 Flush receptacle provided with a rotatable outlet or outlgts.

165 Dielectric Voltage- Same 6 Flush receptacle provided with a rofatable ouflet or ouflets.
Withstand

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.
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Table 59.5

Summary of tests?
Self-contained receptacles

Section Test sequences No. of devices® Details
169 Heat Cycling and 10 Test to be conducted on separate sets of devices rated 15 A and 20 A.
Vibration 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 Mounting Strength 6 Test to be conducted on separate sets of devices if mounted in
paneling or mounted to frame construction by bracket.
173 WhlI-Mounting 6
S¢cureness
174 Agsembly Security 9
175 Fipld Replacement 1
176 Fault Current 3
Wijthstand
177 Kmockouts 3
178 Cieep 6
179 Mpld Stress 6 May be combined with'the Mold Stress Relief Test in Section 63. See
Table 59.4.
180 Specimen 15 Only conducted.on'materials having less than a V-2 flame rating.
Flammability Insulating material specimens measuring 5.0 in by 0.5n (127 by 12.7
mm) are‘used for this test.

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

® A set of repredentative devices may be used for more than o€’ test sequence if agreeable to all concerned.

Table 59.6
Summary of tests

Current taps

Section Test sequence No. of devices? Details
60 Comparative Tracking 5 Materials to be evaluated in accordance with Exceptiop No. 1 t0 8.3.1.
Inflex
61 Glow Wire 3 Materials to be evaluated in accordance with Exceptiop No. 1 to 8.3.2.
62 High-Current Arc 3 Materials to be evaluated in accordance with Exceptiop No. 2 to 8.3.2.
Resistance to Ignition
65 Dielectric Voltage- 6 All devices
Withstand
63 Mold Stress Relief Devices employing thermoplastic materials.
65 Dielectric Voltage- Devices subjected to Mold Stress Relief Test.
Withstand (Repeated)
64 Moisture Absorption 3 Conducted on vulcanized fiber, fuseholders and insulating backplates.
Resistance 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.
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.

Table 59.6 Continued on Next Page
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Table 59.6 Continued

Section Test sequence No. of devices? Details

68 Conductor 6 Devices employing wire leads only.

Secureness

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, Section 9.

75 Integrity of Assembly 6 Devices for wiring onto flexible cord only. Not conducted on devices
eI ||J:uy;| | pil rtermit |a:a, straimrefref-knotsTorcertaimsirain relief
constructions. Refer to test description.

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

182 Contact Security 6 Devices having 1-15P configuration blades only.

93 Retention of Plugs 6 Devices having a 1-15R, 5-15R, 5-20R[\6-15R or 6-20R configuration.

94 Owerload

95 Temperature

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

(R¢peated)

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

99 Fupeholder 6 Devices withfuseholders only.

Tenperature

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

105 Aspembly 12 Deviees employing pin-type terminals. Number of devides indicated
assumes device accommodates 18 AWG Type SPT-1 Wwire only. Total
number of devices will vary depending upon the number of sizes and
types of flexible cord intended for use with the device. $ee 102.2.

106 Tegnperature

109 Diglectric Voltage-

Withstand

105 Asgembly 12 Devices employing pin-type terminals. Number of devides indicated
assumes device accommodates 18 AWG Type SPT-1 wire only. Total
number of devices will vary depending upon the numbeyr of sizes and
types of flexible cord intended for use with the device. §ee 103.2.

107 Strpin Relief

105 Aspembly, 6 Devices employing pin-type terminals. Number of devides 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 devices ? Details

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

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

62 High-Current Arc 3 Materials to be evaluated in accordance with Exception No. 2 to 8.3.2.
Resistance to Ignition

65 Dielectric Voltage- 6 All plugs.
Withstand

63 Mpld Stress Relief Plugs employing thermoplastic materials.

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

thstand (Repeated)

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

67 Inpulation Resistance 6 Conducted on devices molded of rubber or similar matgrials, or any
material containing enough free earbon to render the material grey or
black.

68 Conductor 6 Plugs employing wire leads only.

S¢cureness
69 Tightening Torque 6 Plugs with wire-binding screws with pitch greater than that specified in
Table 12.1.
184 Mllivolt Drop 6
185 Oyerload
186 Heating
187 M{llivolt Drop
(Hepeated)
188 Ciushing 6
189 Mgchanical 6 Not required for thermostatically-controlled appliance plugs.
Empdurance
190 Agcelerated Aging 6 Devices employing rubber cord guards.
191 Cord Guard 6
@ A set of repregentative devices\may be used for more than one group of tests if agreeable to all concerned.
All Devices
60 Comparative-TrackingindexTest

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.
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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
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 Resistdnce to Arcing Test described in Section 97 or 120, as appropriate, is-hot required to be
subjected to this test.

Exception No.|2: An insulating material that has previously been accepted for use in the fa¢e of a female
outlet device ps specified in Exception No. 1 may be judged acceptable for use in othelr applications
without being 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 greparing devices for test;the condition that will cause the greatest arcing negr the material
being tested ir] the device is to be:simulated as follows:

a) If the live parts are_in direct contact with the polymeric material or located less than 1/32 inch
(0.8 mm) from the polymeric material, the moving electrode is to be positioned on the [surface of the
materigl. The testarc is to be established between a live part acting as the fixed elecfrode and any
adjacent partwhere breakdown is likely to occur. For example, if the material being fested is used
in the fEce of\an attachment plug, one line blade is to be connected to the test circuit as the fixed
electrofie,

b) If the live parts are located at least 1/32 inch (0.8 mm) but less than 1/2 inch (12.7 mm) from the
material, both the fixed and moving electrodes are to be positioned above the surface of the
material at a distance equal to the minimum spacing between the live part and the material.

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 Stress Relief Test

63.1 As a rgsult of temperature conditioning specified in 63.2, there shall not be“any warpage, shrinkage
or other distoftion that results in any of the following:

a) Making uninsulated live parts, other than exposed wiring terminals, or internal wifing accessible
to confact, by the probe illustrated in Figure 9.1.

b) Defeating the integrity of the enclosure so that acceptable mechanical protection |is not afforded
to the [nternal parts of the device.

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

d) A|condition that results in the dévice not complying with the strain relief rgquirements, if
applicable.

e) A feduction of spacings between uninsulated live parts of opposite polarity, uhinsulated live
parts and accessible dead or grounded metal below the minimum acceptable values.

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

Exception: Devices employing only thermosetting materials are not required to be subjected to this test,
including thefqmosetting elastomeric materials such as neoprene (chloroprene butadiene) frubber (CBR),
ethylene/proplylenerdiene (EPDM), natural rubber (NR), nitrile rubber (NBR), styrene (butadiene) rubber
(SBR), and siliconé rubber (SIR). T

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) Wei

ghed (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:

Exception: A

570) described in the Standard for Polymeric Materials — Short Term Property Evaluations, U

required to be

65 Dielectric
65.1
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ed as described in 65.1.3 for one minutey'immediately following the humidit
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parts of opposite polarity, and

parts and grounding or dead 'metal parts including both the equipment groun
Linting means of an isolated-ground receptacle.

vices employing pelymeric materials consisting wholly of ceramic, thermoset,
materials are not;required to be subjected to the humidity conditioning.
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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 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.

65.1.6 If the receptacle is provided with break-off tabs for feed-through wiring, the tabs are to be
removed immediately following the completion of the test described in 65.1.3. A test potential of 2000 V is
then to be applied again across the two adjacent line terminals.

65.2 Cord-connected devices

65.2.1 Deviges intended for installation on flexible cords including attachment plugs, leofd connectors,
and current tgps, shall be capable of withstanding the application of an ac potential of 1000V plus 2 times
the rated voltage applied for a period of one minute between live parts of opposité polarity and between
live parts and|grounding or dead metal parts.

66 Accelerated Aging Tests
66.1 General

66.1.1 A deyice employing one of the insulating materials,tabulated in the Exception fo 8.4.1 in an
insulation or gnclosure application shall be subjected to one of the following tests as applicable.

66.2 Rubber, EPDM, and TEE compounds

66.2.1 A deyice employing a rubber, EPDM, or TEE compound shall not show any apparemnt deterioration
and no greatgr change in hardness than ten uhits as a result of the test described in 66.2.2 - 66.2.4.

66.2.2 A complete device is to be used for this test. The hardness of the material is to be determined as
the average ¢f five readings with «an-appropriate gauge, such as the Rex hardness gaugT or the Shore
durometer. The device is to be-placed in a full-draft air-circulating oven for 70 hours at a femperature of
100°C (212°H). The device (is,;t0 be allowed to rest at room temperature for four or mgre hours after
removal from|the oven. The-hardness is to be determined again as the average of five [readings. The
difference between the@verage original hardness reading and the average reading taken affer exposure is
the change in|hardngss)

Exception: As~ah alternative to testing on a complete device, representative plaques ¢r bars of the
insulating material which measure a minimum of T inch (25.4 mm]) in diameter by 7/4 inch (6.4 mm) thick
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 Insulation Resistance Test

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

a) Livg parts of opposite polarity,

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

c) Live parts and any surface of insulating material that is exposedto contact by persons or that
may bg in contact with ground in service.

67.2 The insplation resistance measurement is to be made on rubber and similar material$ of any color.
Other materials are to be tested if they contain free carbon in sueh quantity that it renders thg material grey
or black.

67.3 To detefmine compliance with the requirementin 67.1, the insulation resistance is to|be measured
by a magneto megohmmeter that has an open-cir¢uditoutput of 500 V or by equivalent equipment.

67.4 The usg of a megohmmeter between metal parts requires no special clarification pr instruction.
However, in measuring insulation resistafce to the surface of an insulating material, it is|necessary to
apply an electfode to the insulating material as described in 67.5.

67.5 A quaniity of No. 7 lead ornickel-plated lead drop shot (approximate diameter 0.10 ingh or 2.5 mm)
is to be placed in a container(hat’is open at the top. After cord holes or other openings through which the
shot could enter have been‘carefully plugged with a high-resistance insulating material, the dlevice is to be
immersed in the shot sothat the shot serves as an electrode in contact with the surface to which the test is
to be applied.

67.6 All rubber parts are to be kept for at least 48 hours at room temperature before being 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 screwdriver which has been calibrated and preset to release at 16 Ibf-in (1.8 N-m).

ATTACHMENT PLUGS

ALL DEVICE
70 General

70.1 The pe
described in §

71 Security]

71.1 General

71.1.1 The
of withstandi

3/32inch (2.4

Exception: TH
only with a cg
illustrated in F
Dimensional

71.1.2 The
with the blad
through whick
assembled to
length.

g
(when, for ex{mple, a soft, molded material is used)ta residual displacement of either blad

U

rformance of an attachment plug is to be investigated by means of the a
ections 60 — 69, and 71 — 84. For Hospital Grade Devices, see Supplement S(

of Blades Test

lades and pins of an attachment plug rated (5 A or less, and 250 V or less, sh
a pull of 20 Ibf (89 N) for 2 minutes without loosening. In a device of nonrig

mm) measured 2 minutes after the removal of the weight is not acceptable. S

is requirement does not apply to a special-purpose attachment plug that is in
'responding cord connector.and that is not interchangeable with any of the att
igure C1.1 of the Standard for Wiring Device Configurations, UL 1681 or in Wi
bpecifications, ANSI/INEMA WD6.

levice is to be wired in the intended manner and then supported on a horizo
bs, pins, or.beth projecting downward through a single hole with the small
the blades; pins, or both will be permitted to pass through. A device whose
the blades at the factory is to be tested with a cord approximately 6 inche

bplicable tests

-
.

all be capable
d construction
p of more than
e 66.2.3.

fended for use
achment plugs
ring Devices —

htal steel plate
est dimension
flexible cord is
5 (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 +5 percent relative humidity at

30.0 £2.0°C (86.0 £3.6°F) for 24 hours.

73 Crushin

73.1 An attachment plug having a 1-15P, 2-15P, 5-15P, or 6-15P configuration _shall’ k
withstanding fpr 1 minute a crushing force of 75 Ibf (334 N) applied in any direction/perpe
major axis.

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

74 Attachment Plug Grip Tests

74.1 An attaghment plug having a 1-15P configuration ds to be tested as described in t
determine conmppliance with 17.2.1.

74.2 Prior to
reference plug
soap and wats

testing, the reference plug shown in\Figure 74.1 is to be cleaned with a meta

r, rinsed, and then dried.

74.3 The tes
reference plug and test devices in.a ‘manner that reduces the likelihood of rotational moy
pulls. A simulgted face plate, having an opening for the plug blades, is to be secured tg
member. The mounting arrangement for the plug being tested is to be such that the face of th
with the face plate. A typicalapparatus is shown in Figure 74.2.

e capable of
ndicular to its

be employed.

The crushing

his section to

| cleaner. The

, the test plugs, and the hands of\each individual conducting the test are to be washed with

I apparatus is to consist'of/a spring scale equipped with a means to securely attach both the

ement during
the movable
e plug is flush
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Figure 74.2

Typical test apparatus

TOP VIEW
///’—N\\\ SPRING SCALE
0 R
[ ]
Ke)
BLADE RETENTION

SEE ‘ : . . /— "

NOTE

FRONT VIEW SIMULATED
FACE
PLATE

SEE

NOTE [ |

— =— SEE NOTE B
SB1888

NOTES
A — Retaining pin through blades spaced to keep plug close to plate
B — Large enough for blades to pass through


https://ulnorm.com/api/?name=UL 498 2024.pdf

JUNE 20, 2024 UL 498 85

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 ilLdividuaI is to test three plugs as described in 74.4 and 74.5 with the ratio/fq
pulls being calculated and recorded for all three plugs.

r each pair of

747 Two a
individual), ag
and recorded

jditional individuals are to test three plugs each (for a total 6f“9 compan
described in 74.4 — 74.6. The ratio for each pair of pulls (test/reference) is tg

son pulls per
be calculated

74.8 The regults are considered acceptable if all of the following cenditions are met:

a) The ratio for each pair of pulls (test/reference) is 0.55 or larger for at least two pul
pulls performed) on each plug,

b) Atl

s (of the three

past two (of the three) plugs tested by each.individual comply with (a), and

c) At least two individual's test results comply with (b).

74.9 |If only
individuals ng
The results ar

75 Integrity
75.1

7511 Ana
of any cord ¢

General

one individual obtains results that comply with 74.8(b), at the manufacturer'
t previously involved in thectesting may test three plugs each as described i
e considered acceptablg’ifboth individual's test results comply with 74.8 (a) an

of Assembly Test

tachment/plug shall not experience breakage or separation of the device bod
onductor, or any other damage that could increase the risk of fire or electri

5 request, two
n74.4 —74.6.
d (b).

y, detachment
- shock, when

tested as desgribed 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 SCb5.
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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-hilllged plugs

75.2.1 If the|attachment plug employs a self-hinge that is relied upon to hold the-flexible [cord in place,
the tests described in 75.1.1 — 75.1.3 are to be repeated with the hinges cut. If unhacceptable results are
obtained, a s¢parate set of six devices is to be subjected to the Self-Hinge Flexing Tes{ described in
Section 76.

76 Self-Hinge Flexing Test

76.1 A self-Ringe that is relied upon to maintain the integrity. of the enclosure or strain felief after an
attachment plyg is assembled shall not break, crack, or experiehce other damage as a result|of this test.

76.2 Three droups 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) Grpup 3 — Cold conditioned*for 2 hours at —-10°C (14°F) and allowed to rgturn to room
temperature.

76.3 The hinge of each device'shall be completely opened and closed for 100 cycles of opgration.
77 Terminal|Temperature Test

77.1 When tgsted as described in this section, the temperature rise of an attachment plug(for use with a
flexible cord slpall 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

T7A.1
conditions as

Action Clamp Terminal Pull Test

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 fif

77A.3 Each
wired with th
conductor siZ
enclosure hot

77A4 The
according to
terminal as in
locked positig
repeated for g

77A.5 Follo
and the lever
77A.1 shall b
under test, te

completion of this test, there shall not be any damage to the terminal. or i
[he spring action clamp shall remain capable of functioning as intended. The
arcing or dielectric breakdown during application of the test potential. The G
om the terminal during application of the test force.

e smallest AWG conductor size of the intended flexible’cord and wired w|
e of the intended flexible cord, as specified by the ‘manufacturer. The at
sing and strain relief clamp shall not be used.

conductor insulation shall be prepared by removing the insulation from
manufacturer’s instructions (strip length)cand then inserted into the spring
tended. The lever of the spring action clamp shall then be operated to the fu
n and back to the unlatched and unlocked position. This sequence of ope
total of 100 cycles.

ving the 100 cycles, the conductor shall be reattached to the spring action

applied to the conductorfor 1 minute in a direction perpendicular to the plan
ding to remove the.conductor.

Is securement
re shall not be
onductor shall

terminal of each device (three terminals minimum) shall be*tested. Each teqminal shall be

th the largest
achment plug

the conductor
action clamp
ly latched and
ration shall be

lamp terminal

placed in the latched and-locked position as intended. A static pull force as spécified in Table

b 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 1.5
12 13.5
10 18.0
8 20.5
21
4 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
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consistent with its value being correctly indicated by a voltmeter and maintained at the test potential for 1
minute.

78 Fuseholder Temperature Test

78.1  When tested as described in this section, the temperature rise of an attachment plug 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°¢

d) Therelative thermal index of the surrounding insulating material, minus an assumed ambient of
25°C (17°F), at any time (see 78.7).

78.2 The test 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 78.6 and 78.7).

Exception: The test may be conducted in conjunction with the Terminal“Temperature Test,|Section 77, if
agreeable to dll concerned.

78.3 The deyices are to be wired in a series circuit with the blades of the attachment plugs|connected by
the shortest gossible length of solid copper wire soldered "across the blades. Each conmection to the
device being tested is to be made by means of a 12-in€h (300-mm) or greater length of tHe appropriate
type of flexiblgl cord that has an ampacity at least equal,to that of the device. Wire of the intended ampacity
is to be used regardless of the size of the cord whicK’is intended to be used with the device.

78.4 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: If the wiring terminals-or cord connections are not accessible for mounting thermocouples, the
thermocouple$ are to be attached'to the blades as close as possible to the face of the device

78.5 The tes}f is to confintie until stabilized temperatures are attained. A temperature is co:rsidered to be
stabilized when three(consecutive readings, taken at 5 minute intervals, indicate no further fise above the
ambient température:

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

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
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added to the recorded temperature rise on the wiring terminals, cord connections, and surrounding
insulating materials.

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 1.2 mm 20 mm
(0.2 x 0.8 inches) (0.2 inches) (0.047 inches) (0.8 inches)
1/4 x 1-1/gmches O-25mches 0 049Thes =174 inches
(6.4 x 31.8 mm) (6.4 mm) (1.2 mm) (318 mm)

78.8 The thérmocouples are to consist of 28 — 32 AWG (0.08 — 0.032 mm?) iron'and cons

is a common
wires with a
measurement

PIN-TYPE TERMINALS

79 General

79.1 In addi
pin-type termi

80 Assembly Test

80.1 An atts
cords with wh

80.2 The de
will physically
shall be deter

Exception: The device’ is not required to be assembled and tested with those cord ty,

excluded by t

practice to employ thermocouples consisting of 30 AWG (0.05mm?) iron a
potentiometer type of indicating instrument. This equipment will be use
of temperature is necessary.

ion to the general performance requirements for attachment plugs, an attach
nals shall comply with the requirements.in Sections 80 — 84.

chment plug with pin-type terminals shall be able to be readily assembled
ch it is intended to be used.

vice shall be assembled and tested with each of the sizes and types of flexib
accommodate following the instructions provided by the manufacturer. Prg
Mined by visual-examination and compliance with the tests described in Sectio

ne marking specified in item (c) of Reference No. 5 of Table 193.1.

antan wires. It
nd constantan
H if a referee

ment plug with

to the flexible

e cords that it
per assembly
ns 71 —84.

bes and sizes

81 Temperature Test

81.1 The temperature rise shall not be more than 30°C (54°F) when an attachment plug with pin-type
terminals is carrying the current corresponding to the ampacity of the size cord that the device is intended

to accommod

ate.

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

minim

um overall width of 0.210 inch (5.33 mm).
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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.

c)

temperature test is to be repeated for each size wire.

For an attachment plug intended for use with more than one size of flexible cord, the

81.3 Each setis 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 Followi
types specifie
in Section 84.

82 Strain R4

82.1 When &
withstand the
evidence of dg

82.2 The tes|

a) For
flexible
indicat

b) WH
assem

mem
in 81.2 are to be selected and subjected to the Dielectric Voltage-Withstandl

lief Test

ssembled to the intended flexible cord, an attachment plug/with pin-type t
5traight pull described in this section without detachment ofyany cord conductg
mage that increases the risk of fire or electric shock.

an attachment plug intended to be used with 18 AWG (0.82 mm?) Types SP
cord, two sets of six devices each are to.be assembled using the smaller of
ed in 81.2.

en cords other than 18 AWG (0.82 mm?) Types SP-1 and SPT-1 are to be

the effi

blies representing each size and-type cord are to be tested. Consideration is
cts of anticipated variations"in cord insulation material and thickness in seleq

l is to be conducted on devices assembled to flexible cords selected as follows|:

brd sizes and
lest described

erminals shall
r or any other

-1 and SPT-1
the two cords

used, device
fo be given to
ting cords for

the tesfs. Two sets with a minimum of three assemblies are to be tested using each fepresentative

size a

82.3 One s

type cord.

of devices for-each cord size and type is to be subjected to the test des

following assembly in the as-received condition. The second set is to be tested after being cq
full-draft air-cifculating oven for 30 days at 67.0°C (152.6°F).

82.4 While the attachment plug is securely supported by the blades, a pull is to be applied
cord for 1 mindte of‘either:

cribed in 82.4
nditioned in a

to the flexible

a) 30 Ibf (133 N) when the conductors are 18 AWG (0.82 mm?) or larger, or

b) 20 Ibf (89 N) when the conductors are smaller than 18 AWG (0.82 mm?).

The direction of the force is to be perpendicular to the plane of the cord entrance.

83 Fault Current Test

83.1

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 the test circuit is closed.

83.2 The testis to be conducted on devices assembled to flexible cords selected as follows:
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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.

b) For an attachment plug intended to be used with other cord sizes and types, devi

ce 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
two devices each are to be tested using each representative size and type of cord.

. Three sets of

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) Thefirstsetisto-be-subjectedtothetest described-in83-4following—asse
received condition.
b) The second set is to be subjected to the test described in 83.4 after being|stbjeq
(67 N)|strain relief test for 1 minute.
c) The third set is to be subjected to the test described in 83.4 after being conditione
67.0°¢ (152.6°F) for 30 days.
83.4 A standard screw terminal receptacle of the 5-15R configuratioh (2-pole, 3-wire, 15A,
wired in a circuit capable of delivering 1000 A rms at 125 V when the system is short g

testing terminpls. The receptacle is to be wired to the testing terminals by 4 ft (1.2 m) of 12 A
wire. A thermal-type 20-A circuit breaker is to be connected between the receptacle a
terminals. The circuit breaker is to be calibrated and foundsto meet the calibration requirem
breakers. Cofton is to be placed around the attachment plug being tested. The male

84.1 The agsembly of a cord and~attachment plug with pin-type terminals shall K
withstanding yithout breakdown, for. a period of 1 minute, the application of a 60 Hz essent
potential of 1250 V between the two conductors of the flexible cord. Three assemblies are
from the temperature test specified in Temperature Test, Section 81.

84.2 The tept potential is to be supplied from a 500 V-A or larger capacity testing trang
output is essgntially sinusoidal and can be varied. The applied potential is to be increased
the required test\voltage is reached, and is to be held at that voltage for a period of 1 minute

bly in the as-
ted to a 15 Ibf

0 in an oven at

125V)is to be
ircuited at the
WG (3.3 mm?)
hd the testing
ents for circuit
blades of the
b be closed by

e capable of
ally sinusoidal
to be selected

former whose
from zero until
. The increase

in the applied| potential is to be at uniform rate and as rapid as is consistent with its value

peing correctly

indicated by the voltmeter.
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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

86.1 The bla
20P configura

of Blades Test

ion shall be capable of withstanding a pull of 20 Ibf (88 N) for 2 minutes withou

86.2 The inlgt is to be supported in a horizontal plane with the blades or pin prejecting d

hole is not pro
weight that ex
to be gradually

87 Terminal

87.1 The ten
binding screw
conductors, w
device is carry

87.2 Temper
the inlet.

Exception: WH
are to be attad

87.3 The ter
considered to
further rise ab

vided in the blade, one may be drilled through the blade in order to Support the
bris a force of 20 Ibs (89 N) is to be supported by each blade or pif'in successi
applied.

Temperature Test

nperature rise of an inlet intended for mounting.in ©r on an outlet box and en

clamp terminals, or spring action clamp termijnals for field connection to
nen measured at the points described in 872, shall not be more than 30°C (5
ing its maximum rated current.

atures are to be measured by means“of thermocouples attached to the wirin

en the wiring terminals are'not accessible for mounting thermocouples, the t
hed to the blades as closelas possible to the face of the inlet.

nperature test iscto continue until stabilized temperatures are attained. A {
be stabilized when three consecutive readings, taken at 5-minute interval
pve the ambient temperature.

87.4 The ge
possible. Eac

|

eration of heat from sources other than the wiring terminals is to be minimize
connection to the device being tested is to be made by means of a 12-inch

, 6-15P, or 6-
loosening.

pwnward. If a
test weight. A
bn. The pull is

hploying wire-
branch-circuit
1°F) when the

g terminals of

hermocouples

bmperature is
5, indicate no

d as much as
(300-mm) or

greater length|o6f Type RH, Type TW, or other equivalent building wire. The wire size is to |

e 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;

Lo
Jo T

b 85 o l4 4} £ L L 4 & } o) L £
) o {1 UIT UITC TUST UlIPS WITTIT IEoIlTU WILIT a TIVE TUST,

c) 30°C (54°F) at the wiring terminals or cord connections at any time (see 88.7); and
d) Th¢

25°C

b relative thermal index of the surrounding insulating material, minus:an assumed ambient of
77°F), at any time (see 88.7).

88.2 The tes
with either a li

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

ve fuse or a dummy fuse (see 88.6 and 88.7).

Exception: TH | Temperature

Test, Section

e test is not prohibited from being conducted in_cehjunction with the Terming
87.

88.3 The deyvices are to be wired in a series circuit with(the blades of the inlets connected
possible length of solid copper wire soldered across the blades. Type RH, Type TW, or equi
wires 12 inche¢s (300 mm) long or greater are to belconnected to the wiring terminals. Wire
ampacity is tgbe used regardless of the size of the cord which is intended to be used with th

by the shortest
valent building
f the intended
b device.

88.4 Tempefatures are to be measured,;by means of thermocouples attached to the fuse clips, the
insulating material of the device body jn proximity to the fuseholder, and the wiring terminals or cord
connections.

Exception: W
the thermoco

88.5 The tes

hen the wiring terminals or cord connections are not accessible for mounting t
iples are to be attached to the blades as close as possible to the face of the de

bt is to.continue until stabilized temperatures are attained. A temperature is co

hermocouples,
vice.

nsidered to be
rise above the

ambient temperature.

stabilized wh{;n three consecutive readings, taken at 5-minute intervals, indicate no further

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 materials.

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
(0.2x 0.8 inches) (0.2 inches) (0.047 inches) (0.8 inches)
1/4 x 1-1/47mches 025 mches 0-049mches f=tfAjinches
(6.4 x 31)8 mm) (6.4 mm) (1.2 mm) (318 mm)

88.8 The thermocouples are to consist of 28 — 32 AWG (0.08 — 0.32 mm?) iron and’constantan wires. It is
a common prgctice to employ thermocouples consisting of 30 AWG (0.05 mm?)jjiroh and constantan wires

with a potentiogmeter type of indicating instrument. This equipment will be used if a referee
is necessary.

of temperaturg

PRESSURE-WIRE TERMINALS

89 General

89.1
mounting in o

In addifion to the requirements in Sections 85:588, the following types of inlets
on an outlet box, shall comply with thg Strength of Insulating Base Test, Section 91, and

measurement

intended for

with the applicable performance requirements in thé/Standard for Equipment Wiring Terminals for Use with
Aluminum and/or Copper Conductors, UL 486E;

a) An

b) An
for field

inlet rated less than 30 A and employing setscrew-type pressure-wire terminals for field
connegtion to copper branch cireuit-conductors only.

nlet rated 35 A or greater and employing setscrew- or clamp-type pressure-yire terminals
connection to copper branch circuit conductors only.

The copper test conductorsfo'be used in these tests are to be selected in accordance with Table 89.1.

Table 89.1

Copper test conductor sizes

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 Aninlg
type pressure

90 Combination Wire Binding/Pressure Wire-Type Terminals

90.1 In addi
branch circuit
Insulating Ba
Equipment W

90.2 The co
90.1.

t rated less than 30 A, intended for mounting in or on an outlet box, and’em
-wire terminals for use on copper alloy branch circuit conductors only) shall c
general requitements for inlets contained in Sections 85 — 88, only.

lion to the requirements as specified in Sections 85/~88, an inlet rated less
also employimg a combination wire binding/pressure wire-typé/terminal for field connec

bloying clamp-
bmply with the

than 20 A and
ion to copper

conductors, intended for mounting in or on an outlet box, shall comply with the Strength of

5e Test, Section 91, and with the applicable performance requirements in th
ring Terminals for Use with Aluminum and/or-Copper Conductors, UL 486E:

pper test conductors to be used in-these tests are to be selected in accorda

Copper test conductor sizes

Table 90.1

e Standard for

hce with Table

Device rating; A

Conductor size, AWG

15
20

14 solid 14 stranded 12 solid 12 strg
12 solid 12 stranded 10 solid10 strg

nded
nded

91 Strength

of.nsulating Base Test

91.1

An inlet intended for mounting in or on an outlet box and employing pressure-wire terminals for field

connection to branch circuit conductors, shall not be damaged when 110 percent of the specified terminal
tightening torque is applied to the wire securing means of the pressure-wire terminal which secures the
maximum intended size conductor.

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.
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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

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.
both solid and

91A.4 The ¢
according to

intended. The|
position and b
a total of 100 ¢

91A.5 Follow
and the lever
91A.1 shall bs

If the spring action clamp is also intended for both solid and stranded AW
stranded shall be tested.

onductor insulation shall be prepared by removing the insulation from t
manufacturer’s strip gauge and then inserted into the spring \action clam
lever of the spring action clamp shall then be operated tolthe fully latche
hck to the unlatched and unlocked position. This sequenceofeperation shall b
ycles.

ing the 100 cycles, the conductor shall be reattached to the spring action ¢
blace in the latched and locked position as intended. A static pull force as spe
applied to the conductor for 1 minute in a direction perpendicular to the pla

5 conductors,

he conductor
D terminal as
d and locked
b repeated for

amp terminal
cified in Table
he of the inlet

body, tending {o 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
8 20.5
6 21
! 30

91A.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.

CORD CONNECTORS

ALL DEVICES
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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.

92.3 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.

93 Retentign of Plugs Tests

93.1 The co
attachment p
described in t
93.2 Delete

93.3 Each d

htacts of a 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration cordyconnector|
ug so that a force greater than 3 Ibf (13 N) is required to withdraw the plug v
nis section.

f six devices is to be subjected to ten conditioning cycles of insertion and W

standard soli

-blade attachment plug that has American National Standard detent holes

shall retain an
hen tested as

ithdrawal of a
n accordance

with Wiring Devices — Dimensional Specifications, ANSI/NEMA WD6, in rigidly mounted blades, following

which the pl

is to be fully reinserted into the device{The mating plugs are to have thg

configuration

indicated in Table 93.1. A pull of 3 Ibf (13 N) in a direction perpendicular to the plane of the face of the cord

connector an
The displacer

Exception: Cq
(conditioning

tending to withdraw the plug from-thé device is then to be applied to the plu
nent of the plug shall not be greaterthan 0.079 inch (2 mm).

nnectors may instead be subjected to the Retention of Blades Test, Section 1|
and 3 Ib retention).

Table 93.1
Mating plug configurations for plug retention

y for 1 minute.

11.2 and 111.3

Dev|ce undertest 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

9411

General

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
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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.

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: Anly metal armor on a nongrounding device is to be electrically positive with fespect to the
nearest arcing| point of the device.

94.1.4 The flise in the grounding conductor is to be:
a) A 1% A fuse if the device being tested is rated 30 A or l€ss; or

b) A 30 A fuse if the device being tested is rated morethan 30 A.
The fuse in the test circuit is to have the next higher standard fuse rating than the value of thg test current.

94.1.5 The potential of the test circuit is to be from 95 to 105 percent of the rating of the device in volts.
Devices rated| 250 V are to be tested on circuits with a potential to ground of 125 V. Cord connectors
having other Voltage ratings are to be tested-on circuits involving full rated potential to groupd, except for
multi-phase rated devices which are t0.be tested on circuits consistent with their voltage ratings (for
example, a 12D/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 gxceeding 400
Hz.

94.1.6 Each|of six devites is to be tested by machine or manually by inserting and wjthdrawing an
attachment pliig having.figidly secured solid blades that are connected through a flexible dord to a load.
For devices with the 1=15R, 5-15R, 5-20R, 6-15R or 6-20R configurations, the mating plugs shall have the
configurations|spécified in Table 94.1. 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 94.1.4.

Table 94.1
Mating plug configurations for overload testing
Device under test Mating plug No. of devices tested
1-15R 1-15P 6
5-15R 5-15P 6
5-20R 5-15P 3

Table 94.1 Continued on Next Page
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Table 94.1 Continued

Device under test Mating plug No. of devices tested
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.

94.1.8 For ¢ 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 94.9.9.

94.1.9 The dlevice is then to make and break the required test load for 50 ‘eyeles of operatipn at a rate no
faster than 10 cycles per minute. The blade of the attachment plug is to rmate with the femalg contact of the
device for no|more than 1 second for straight-blade devices, and 3 seconds for locking @levices during
each cycle. For locking devices, each cycle of operation is to include,rotation of the test plug to the full lock
position after [nsertion, and back to the unlocked position before‘withdrawal.

94.1.10 Bladgles or contacts are not to be adjusted, lubricated, or otherwise conditioned b¢fore or during
either test. The attachment plug used for either test maydbe’changed after 50 cycles.

94.1.11 In the event that unacceptable results ar& obtained in the machine testing described in 94.1.7 or
94.1.8, referep 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 fest current shall be; 150 percent of the rated current of the device. For deviceq with standard
configurationg rated 125V, 250+, or 125/250 V illustrated in Wiring Devices — Dimensional Specifications,
ANSI/NEMA |WD6, the tést.is to be conducted on direct current. All other devices |with standard
configurationg denoted/as "AC" or "3-phase" are to be tested on alternating current. For devices with
nonstandard gonfigurfations, the test is to be conducted using direct current with a resistive load, except
that alternating curfent is to be used if the device is rated for alternating current only. Whenever alternating
current is usefl.for'the test, the power factor of the load is to be from 0.75 to 0.80.

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

Exception: A test on alternating current is not required when equivalent results have been obtained from a
direct potential that is equal to or greater than the alternating-potential rating.

94.3 Horsepower overload test

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


https://ulnorm.com/api/?name=UL 498 2024.pdf

100 UL 498 JUNE 20, 2024

94.3.2 For devices with standard configurations illustrated in Wiring Device — Dimensional
Specifications, ANSI/NEMA WD6, 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,
SS171-50R, SS2-50R, TT-R, ML-1R, ML-2R, or ML-3R configuration in Wiring Devices — Dimensional
Specifications, ANSI/NEMA WD6 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.

Test current (locked rotor amperes) for horl?aglgve:;'zrated NEMA configurationicord ¢onnectors
ACHP LRA ACltest
NEMA confjguration rating? (amperes) voltage

1-159R 0.5 58.8 15
2-159R 1.5° 60 250
66 208

2-20R 2® 72 250
79.2 208

2-30R 20 72 250
79.2 208

5-18R 0.5 58.8 15
5-20R 1 96 15
5-30R 2 144 15
5-50R 2 144 125
6-19R 1.5° 60 250
66 208

6-20R 2° 72 250
792 208

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 84.7 217
7-50R 5 139.4 217

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
10-20R 2L-LP 72 250
79.2 208
1L-N 96 125
10-30R 2L-L° 72 250
79.2 208
2N 42 25
10-40R 3L-LP 102 P50
112.2 P08
2L-N 144 25
11-15R 2 50 P50
11-20R 3 64 P50
11-30R 3 64 P50
11-50R 7.5 132 P50
14-15R 1.5L-L° 60 P50
66 P08
0.5L-N 58.8 25
14-40R 2L-LP 72 P50
79.2 P08
TE-N 96 25
14-30R 2L-L° 72 P50
79.2 P08
2L-N 144 25
14-40R 3L-LP 102 P50
112.2 P08
2L-N 144 25
14-60R 3LL° 102 50
112.2 208
2L-N 144 125
15-15R 2 50 250
15-20R 3 64 250
15-30R 3 64 250
15-50R 75 132 250
15-60R 10 168 250

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
18-15R 2 55 208
18-20R 2 55 208
18-30R 3 71 208
18-50R 75 145.2 208
18-60R 75 145.2 208
L1-1pR 05 588 5
L2-20R 2° 72 0
79.2 8
L5-15R 0.5 58.8 15
L5-20R 1 96 15
L5-30R 2 144 15
L6-15R 1.5° 72 0
79.2 8
L6-20R 2> 72 0
79.2 8
L6-30R 2b 72 0
79.2 8
L7-15R 2 59.8 7
L7-20R 2 59.8 7
L7-30R 3 84.7 7
L8-20R 3 51 0
L8-30R 5 84 0
L10-20R 2L-L° 72 0
79.2 8
TL-N 96 125
L10-30R 2L-LP 72 250
79.2 208
2L-N 144 125
L11-15R 2 50 250
L11-20R 3 64 250
L11-30R 3 64 250
L12-20R 5 45.6 480

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
L12-30R 10 84 480
L14-20R 2L-L° 72 250
79.2 208
1L-N 96 125
L14-BOR ot T2 PS5O
79.2 P08
2L-N 144 25
L15-pOR 3 64 P50
L15-80R 3 64 P50
L16-POR 5 45.6 180
L16-BOR 10 84 180
L18-POR 2 55 P08
L18-BOR 3 71 P08
L19-POR 5 45.6 180
L19-BOR 10 84 180
L21-POR 2 55 P08
L21-BOR 3 71 P08
L22-POR 5 45.6 180
L22-BOR 10 84 180
@ The phase to phase horsepower ratings are noted by "L-L". The phase to neutral ratings are identified by "L-N".
® Also suitable fpr 208 V motor applications at the indicated horsepower rating.
94.3.3 For gll devices withxnonstandard 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 deyice having an
alternating-cufrent rating of 2 horsepower or less and as specified in the Standard for Encloged and Dead-
Front Switchgs, UL\98, for a device having an alternating-current rating of more than 2 hofsepower. 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 the wiring terminals or cord connections.

Exception: When the wiring terminals or cord connections are not accessible for mounting thermocouples
or when the device does not have any wiring terminals, the thermocouples are to be attached to the blades
of the mated attachment plug as close as possible to the face of the device
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95.4 The temperature test is to be made following the overload test on the devices and 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.

95.5 The generation of heat from sources other than the female contacts is to be minimized as much as
possible. Each connection to the device being tested is to be made by means of a 12-inch (300 mm) or
greater length of the appropriate type of flexible cord that has an ampacity at least equal to that of the
device. The wire size and type are to be determined using the appropriate value for the device's current
rating from Table 400.5(A) or 400.5(B) of the National Electrical Code, ANSI/NFPA 70.

95.6 The contacts of the device being tested are to be connected together by means of a mated
attachment plug. For devices with the 1-15R, 5-15R, 5-20R, 6-15R and 6-20R configurations, the mating
plugs shall hgve the configurations specified in Table 95.1. The plug is to have rigidly_attached solid
blades, and the terminals of the plug are to be short-circuited by means of the shortest feas|ble lengths of
the appropriate flexible cord as described in 95.5.

Table 95.1
Mating plug configurations for temperature testing

Devi¢e 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

95.7 The terminals are to be tightened"to the marked torque limit or, when a tightening|torque is not

provided, the {
for other rating

95.8 Temper
(0.08 — 0.03 m
of 30 AWG (0
equipment is t

orque used is to be 9 in-Ibf (1.0 N-m) for devices rated 15 A or less and 14 in
S.

ature readings, are to be obtained by means of thermocouples consisting of
m?) iron and constantan wires. It is a common practice to employ thermocoup
05 mm?) Jron and constantan wires with a potentiometer type of indicating ing
D be Used when a referee measurement of temperature is necessary.

-Ibf (1.6 N-m)

P8 — 32 AWG
les consisting
trument. This

96 Retention of Plugs Test (Repeated)

96.1

96.1.1

General

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) Afo

b) Afo

rce greater than 3 Ibf (13 N) is required to withdraw the plug, and

rce of 15 Ibf (67 N) is capable of withdrawing the plug.

96.1.2 Deleted
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96.2 Plug retention

96.2.1 Each of six devices is to be tested. A standard solid-blade attachment plug that has American
National Standard detent holes, in accordance with Wiring Devices — Dimensional Specifications |,
ANSI/NEMA WD, in rigidly mounted blades is to be fully inserted into the device. The test plugs are to
have the configuration specified in Table 96.1. A pull of 3 Ibf (13 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 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: Connectors may instead be subjected to the Retention of Blades Test, Section 111.3 (3 Ib
retention).

Table 96.1
Mating plug configurations for plug retention
Dev|ce 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

6-20R2 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 96.4, 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).

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
@ Shall have American National Standard detent holes in accordance with Wiring Devices — Dimensional Specifications,
ANSI/NEMA WDS6.
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97 Resistance to Arcing Test

97.1 If a material is used in the construction of the face of a cord connector in a way that the material is
likely to be exposed to arcing while in service, the devices that were subjected to 50 cycles of operation in
the overload test described in Overload Tests, Section 94, shall perform acceptably when subjected to an
additional 200 cycles of operation under the overload-test conditions following the temperature test and
the repetition (if required — see 93.3) of the retention-of-plugs and gripping tests. There shall not be any
indication of electrical tracking, formation of a permanent carbon conductive path or ignition of the
material. The attachment plug used for this test may be changed after every 50 operations.

97.2 Alternatively one set of devices may be subjected to the 50 cycles of operation in the overload test
described in Overload Tests, Section 94, followed by the temperature test on the devices and then, to
determine resj|stance to arcing, a second, previously untested set of devices may be suljjected to 250
cycles of operation under the overload-test conditions.

98 Latching|Mechanism Tests
98.1 Generdl

98.1.1 A 1-1pR, 5-15R, 5-20R, 6-15R, or 6-20R cord connector employing a latching mechanism for
locking a matgd attachment plug in place after its blades have beepn-iniserted into the female [contacts shall
be subjected tp the tests in 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 Delet

D
Q

98.2.4 Delet,

D
Q

98.3 Pullte

—-,

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 mating plugs are to have the configurations shown in Table 98.2. A pull of 20 Ibf (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 then to be applied to the plug and the plug shall be withdrawn by the force. The force is then


https://ulnorm.com/api/?name=UL 498 2024.pdf

JUNE 20, 2024 UL 498 107

to be removed from the plug and the latching mechanism activated to release the plug, and the plug
removed from the outlet. This is to be repeated for a total of 250 cycles. Three devices are to be tested
using attachment plugs with rigidly mounted solid blades with standard detent holes. Three devices are to
be tested using attachment plugs with folded blades and standard detent holes.

Table 98.2
Mating plug configurations for pull testing

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 6-15P 6
6-20R 6-15P 3

6-20P 3

98.3.3 Each
the rated volt
grounding or
consistent wif
minute. A ma

device is then to be subjected to a 50-60 Hz essentially Sinusoidal potential
hge plus 1000 V applied between live parts of oppgsite’ polarity and between
dead metal parts. The test voltage is to be increased at a uniform rate and g
h its value being correctly indicated by a voltmeter, and maintained at the test
ing attachment plug capable of withstanding-a 2500 V potential is then to be in

equal to twice
live parts and
s rapidly as is
potential for 1
serted into the

outlet and the|application of the test potential is to be repeated.

99 Fuseholder Temperature Test

99.1 When fested as described in this section, the temperature rise of a cord connector i
fuseholder shgll not exceed the following:

ncorporating a

a) 309C (54°F) on the fuse clips when tested with a dummy fuse;

b) 859C (153°F) on the'fuse clips when tested with a live fuse;

c) 30°C (54°F) atthe 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 ([f7°F)at any time (see 99.7).

99.2 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 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.
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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.

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

99.6 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.

If the test is to be conducted with a dummy fuse, the devices are to be subjected to a test current
aximum ampere rating of the intended fuse. The dummy fuse size for devices|incorporating
H, J, K, or R is to be as specified in the Standard for Fuseholders-=-|Pdrt 1: General
UL 4248-1, the Standard for Fuseholders — Part 4: Class CC, UL 4248-4, the Standard for

99.7
equal to the m
Class CC, G,
Requirements

Fuseholders —
Standard for R
UL 4248-9, th
4248-11, the S
— Part 15: Clag
micro fuses is
added to the

Part 5: Class G, UL 4248-5, the Standard for Fuseholders — Part 6:.Class H, U
useholders — Part 8: Class J, UL 4248-8, the Standard for Fuseholders — Ps
e Standard for Fuseholders — Part 11: Type C (Edison Base) and Type S H
tandard for Fuseholders — Part 12: Class R, UL 4248-12, and.the Standard fo
bs T, UL 4248-15. The dummy fuse size for devices employing miscellaneous,
to be as indicated in Table 99.1. To represent the heating of a live fuse, 20°C

recorded temperature rise on the wiring terminals, cord connections, of

L 4248-6, the
rt 9: Class K,
lug Fuse, UL

r Fuseholders
miniature and
36°F) is to be

surrounding

insulating materials.

Table 99:1
Nomipal dimensions of dummy fuses for miscellaneous, miniature and micro fuses
Sizp of fuse Dimensions
Outsidé.diameter Wall thickness Length
5% 20 mm 5mm 1.2mm 2D mm
(0.2 x]0.8 inches) (0.2 inches) (0.047 inches) (0.8inches)
1/4 x 1-1/4 inches 0.25 inches 0.049 inches 1-1/f4 inches
(6.4 % 31.8 mm) (6.4 mm) (1.2 mm) (31.8 mm)
99.8 The thermocoupl&s are to consist of 28 — 32 AWG (0.08 — 0.032 mm?) iron and constantan wires. It

d constantan
if a referee

is a common
wires with a
measurement

practice“to employ thermocouples consisting of 30 AWG (0.05 mm?) iron af
potentiometer type of indicating instrument. This equipment will be used
oftemperature is necessary.

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
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conductor size of the intended flexible cord, as specified by the manufacturer. The cord connector
enclosure housing and strain relief clamp shall not be used.

99A.4 The conductor insulation shall be prepared by removing the insulation from the conductor
according to manufacturer’s instructions (strip length) and then inserted into the spring action clamp
terminal as intended. The lever of the spring action clamp shall then be operated to the fully latched and
locked position and back to the unlatched and unlocked position. This sequence of operation shall be
repeated for a total of 100 cycles.

99A.5 Following the 100 cycles, the conductor shall be reattached to the spring action clamp terminal
and the lever placed in the latched and locked position as intended. A static pull force as specified in Table
99A.1 shall be applied to the conductor for 1 minute in a direction perpendicular to the plane of the device
under test, temding 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
8 20.5
6 21
4 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 gs 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 obstruci 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

100.2 Each

spacing mater
the steel plate
influence test
slot of the corg
separately.

100.3 Each

gradually incrg
connectors ar
shall be obstry

TEST BLADE 1
140152 mm MAX. 0.13mm R (0.005 INCH R) ALL EDGES
(0.055-0.060") .
L | [\ 152£0.13mm
iy (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) ALt EDGES
1.40 - 1.52 mm
(0.055-0.060")
= 400,013 mmR
5(32 £ 0.005’ R
7.80 -7.92 mm
(0.307-0.312")

SB1889c MATERIAL: TOOL STEEL

bf 12 cord connectors is to.be“tested while being supported on a flat stee
als may be used to support.a cord connector that because of its shape does
, provided that by doing so, pressure is not exerted against the cord conn

connector beingtested. Each contact slot of a non-polarized cord connector

est bladelis*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

| plate. Rigid
not lie flat on
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

b to_be tested using test blade 1, and six using test blade 2. In each case, t

e test blades

cted'to the extent that they do not make electrical contact with the device conTact relating to

the non-polarized siot.

101

101.1

Potential Drop in Grounding Connections Test

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

2: A strain-relief that consists of a cord clamp located outside the wiring compartment and

that is tighten

Exception No
Relief Test, S

Exception No

Section SC19.

102.1.2 Afi

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 instrug

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 in
102.2 Self-t
102.2.1 If th
the tests desg

obtained, a s
Section 103.

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 perpendicutarto 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 Tes

d to the Strain

n Relief Tests,

tions using 12
ange of cords

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 d(lzvice shall be assembled and tested with each of the sizes and types of flexible cords that it
will physically|accommodate following the instructions provided by the manufacturersProper assembly
shall be determined 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 tydes and sizes
excluded by tHe marking specified in item (c) of Reference No. 6 of Table 193.3:

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 cdrrying 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 chlofide insulated Type SPT-1 cord having a maxinum 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 0:210 inch (5.33 mm).

b) Fora cord connector intended for use with other types of flexible cord, consideration is to be
given fo the needsfor testing different types of cords and the effects of variations|on insulation
materigl and thiekness for each type of flexible cord.

c) Forla cord connector intended for use with more than one size of flexible cord, the¢ temperature
test is o'he 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.

the tes

blies representing each size and type cord are to be tested. Consideration\is
cts of anticipated variations in cord insulation material and thickness.in ‘s€le
ts. Two sets with a minimum of three assemblies are to be tested using-€ach

size amnd type cord.

107.3 One s
following assé
full-draft air-ci

107.4 While
cord for 1 min

a) 30
b) 20
The direction

108 FaultC

108.1 Whern
withstand the
operate when|

et of devices for each cord size and type is to be subjected {0 the test desq
mbly in the as-received condition. The second set is to be-tested after being ¢
rculating oven for 30 days at 67.0°C (152.6°F).

the cord connector is securely supported by the bedy, a pull is to be applied
ute of either:

bf (133 N) when the conductors are 18 AWG (0.82 mm?) or larger, or

bf (89 N) when the conductors are smaaller than 18 AWG (0.82 mm?).
pf the force is to be perpendicular-to the plane of the cord entrance.

urrent Test

» used, device
to be given to
cting cords for
representative

ribed in 107.4
bnditioned in a

to the flexible

assembled to thetintended flexible cord, a cord connector with pin-type ferminals shall

applied fault current without ignition of the cotton or cord insulation. The circu
the test circuit is"closed.

108.2 The tg

st is tolbe conducted on devices assembled to flexible cords selected as folloy

t breaker shall

VS:

-1 and SPT-1
he two flexible

a) For.a\cord connector
flexible -
cords described in 106.2.

intended to b

G (0.8

2 mm?) Types SF

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.

c) 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 ; i i he receptacle
and the test cifcuit is to be closed by means of an external switching device.

C UUPDU C ClIIU U JIY AdliT (U DT ClCU U Ullla U

109 Dielectrfic Voltage-Withstand Test

a)
-

109.1 The gssembly of a cord and cord connector with pin-type terminals shall bg capable of

withstanding without breakdown, for a period of 1 minute, the application of a 60 Hz essenti
potential of 1250 V between the two conductors of the flexible cord. Three assemblies are 1
from the temperature 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 appliedrpotential 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

blly sinusoidal
o0 be selected

former whose
rom zero until
The increase

in the applied |potential is to be at uniform rate and as rapid as is consistent with its value being correctly

indicated by the voltmeter.
RECEPTACLES

ALL DEVICES

110 Genera

sts described
Cles, see also
eptacles, see

110.1 The pg¢rformance of a-receptacle is to be investigated by means of the applicable tqg
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.

110.2 Flush o -20R 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 (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.
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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 eufer ends of the
blades.
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Figure 111.1
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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 slandard gauge is to be configured as shown in Table 111.2 using the line bladés
rounding blade removed. The gauge is then to be inserted in the receptacle ar
ding the weight of the gauge), which tends to remove the gauge from the rece

and with the g
(13.3 N) (incld

5 without holes

d a static 3 Ibf

ptacle, is to be

applied for a meriod 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
Dev|ce under test Test gauge No. of devices|tested
5-15R 1-15P or 5-15p2 6
5-20R 1-15P or 5445p? 3
5-20P? 3
6-15R 2-15P or 6-15P? 6
6-20R 2-15P or 6-15P? 3
2-20P or 6-20P? 3

@ Test gauge ha

ving grounding blade removed:

1114 Thes
the end and
described in H
principal mas|
mass, toget

andard gauge js tobe 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, 4A*The gauge is attached to the apparatus as shown. The apparatu
S, and a~supplementary mass. The supplementary mass is 1.5 Ibs (6.7 N)

her 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 joltin in i

s with holes in
apparatus as
s consists of a
The principal
7 N) total. The
g on the gage

withdraw the

supplementary mass is raised and allowed to fall from a height of 2 in (51 mm) onto the principal mass one
time. The gage shall not remain in the receptacle. A test apparatus that does not incorporate a
supplementary mass and equals the 15 Ibs (67 N) total is permitted if agreeable to all parties.
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Gage

Figure 111.1A
15 Ib test fixture

Receptacle
Under Test

/i

. |

o |- |
Vv 2in(5:mm)

/

Supplementary
Mgss
1.51bs |6.7N)

— Principal Mass

+ Supplementary
Mass + (Gage + all
Hardware =
15 Ibs (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 pf the line contacts of the receptacles is to be tested using the test blade illustfated in Figure
111.2. Each lipe contact shall be capable of withstanding for 1 minute a static 0.5 Ibf-(2.2'N) applied to the
test blade in @ direction normal to the plane of the face of the specimen and in a_direction that tends to
remove the tgst blade, when the test blade is fully inserted in the contact opening/yFhere shall not be more
than 0.079 in¢h (2 mm) displacement of the test blade.



https://ulnorm.com/api/?name=UL 498 2024.pdf

120

JUNE 20, 2024

Figure 111.2
Test blade

0.750 * .010 DIA.

*
L
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| 00 10 H TS
1 NN [73) J Y
©© it
| [eNe] \ [eNe
| |
¥
0.251
0.249
SEE NOTE 8
GRIND THIS
DIRECTION
S3635A
Inch (mm) Inch (mm)
0.010 0.25 0.061 1155
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 14.88
0.059 1.50 0.628 18.95
0.750 19.05

NOTES

1)
2)
3)

4

[©2NS; ]

)
)
)
)

~

8)

Dimensions are in inches.

Metric equivalents are given for general information only and are based upon 1.00 inch = 25.4 mm.

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.

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.

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 112.4
inserting and [withdrawing an attachment plug of the configuration specified in Table-412.1
secured solid blades that are connected through a flexible cord to a suitable load."A ¢
attachment plug is to be used and the grounding blade of the attachment plug stto be co
grounding comtact of the receptacle under test. The grounding contact of the receptacle und
connected through a fuse to the ground. The receptacle is to be caused to make and break
rated current ffor 100 cycles of operation at a rate not faster than 10 cycles’ per minute. Th
attachment plug is to mate with the contact of the receptacle for not moreithan 1 second duri
The attachmgnt plug used for this test is able to be changed after. 50 cycles. In the cas
receptacle, o

be tested at ohe contact position and half at the other contact pesition.

and 112.5, by
having rigidly
rounding type
hnected to the
er test is to be
150 percent of
e blade of the
ng each cycle.
e of a duplex

ly one set of contacts of each receptacle is to beverloaded; half of the recegptacles are to

Table 112.1
Mating plug configurations for overload testing
Dev|ce under test Mating plug 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

112.4 If con
average velo

ductéd~by machine, it is to withdraw and insert an unrestricted attachmen

plug with an
54 mm) stroke

ity*of"30 +3 inches/s (760 +75 mm/s) in each direction during a 2-1/2 inch (

measured fro
on the machine in order to eliminate restrictions on the attachment plug motion.

112.5
conditions similar to those described in 112.4.

4l £ .11 H I | HH Tla 1 - + 4 Jo alat + | H 4 Ll 1
n-the-fulty-inserted-positton—The-vetocity tstobedetermined-without-thereceptacle installed

In the event of failures during machine testing, referee tests may be conducted manually under

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.

Exception: All

113.2 Each

pther receptacles shall instead be subjected to the Temperature Test, Section |

eceptacle provided with means for through-wiring on a branch circuit'is also tg

to a terminal t¢mperature test at a current of 20 A. The temperature rise on the terminals sha

than 30°C (54

Exception No.
test.

Exception No.
Test, Push-In

Exception No.
or wire-bindin
Test, Push-In

F), except as noted in 113.9.

1: Self-contained receptacles are not required to bessubjected to a terming

2: Devices employing "Push-In" terminals are t0"be subjected to the tests in
ferminals, Section 137.

3: If a device employs both "Push-In"terminals and either pressure-wire, cla
y screw terminals, the "Push-In" termihals are to be subjected to the tests in
Terminals, Section 137. The remaining terminals are to be subjected (9

/18.

be subjected
Il not be more

| temperature

Temperature

mp, set screw
Temperature
the terminal

temperature test in this section. Such receptacles shall be marked to identify the intended use of each

terminal in acd

113.3 For rq

ordance with Reference No(256 of Table 193.4.

ceptacles of configurations 5-20R and 6-20R the contact temperature

temperature t¢sts are to be combined. The receptacle is to be wired with 12 AWG (3.3

stranded copp

113.4 Forre
by otherwise

er building wire:

ceptacles<of configuration 5-15R or 6-15R intended for through-wiring and ng
Similar, receptacles of configuration 5-20R or 6-20R, the contact temperaturg

temperature t¢sts are"to be conducted separately. These 15-A configuration receptacles a

with 14 AWG

and terminal
mm?) solid or

t represented
and terminal
e to be wired

be conducted
stranded copp

er building wire for the terminal temperature test.

2.1\mMm?) solid or stranded copper building wire for the contact temperature t$

-3'mm?) solid or

st which is to

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 sixyre

xlfe until stabilized temperatures are attained. A temperature is considered.

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 means of the shortest fed
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
fo be soldered
contacts.

Table 113.1
Mating plug configurations for temperature testing
Dev|ce under test Mating plug 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

113.12 The

receptacles under test are to be connected in series in the test circuit with b

Lilding wire as
cles are to be

specified in 1]

3.4 0r 113.5 using lengths of no less than 20 inches (500 mm). The recepts

connected in

lo bl ot Ll 4 o 4 4o 4 1 bdle 4 H £
a TTarimicr sSUuulT tiat 1S CUITTIIt palll TITCTs U1T TCLTPLAUIT al UIc weTitiriarl 1

thest from an

overloaded contact (if more than one terminal per contact is provided), passes through the break-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 i
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 attachment 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 ¢

bceptacle having a 1-16R, 5-15R, 5-20R, 6-15R, or 6-20R configuration.and n
ed 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.

nhed 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 D¢

f six devices is to be subjected to ten conditioning cycles of insertion and w
blade-attachment plug that has American National Standard detent holes i
V|ces - D|menS|onaI SpeC|f|cat|ons ANSI/NEMA WD6 in rlgldly mounted bIa

ot of the flush
0.

eration in the
tion of blades
ntested 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

which the plug configuration
indicated in Table 116.1. A puII of 3 Ibf (13N)ina dlrectlon 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).


https://ulnorm.com/api/?name=UL 498 2024.pdf

JUNE 20, 2024

UL 498

125

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

2 Shall have the

ground blade removed.

117 Overload Test

1171 Gene

11711 Arre
test as descr
performing aq

either case, there shall not be any electrical or mechanical failure of the device, openir

grounding fus
intended func

Exception No
is not requireq

Exception Ng
obvious that @

117.1.2 The
for use with a
at250 Vorle
the test circui

remaining conductors in*the circuit. If the device is rated more than 250 V, the plate is to

similarly to a
conductors in

ral

ceptacle shall be capable of performing acceptably when-subjected to the cu
bed in this section. A receptacle additionally rated 4nyhorsepower shall also
ceptably when subjected to the horsepower ovefload test as described in

e, welding of the contacts, nor burning or “pitting of the contacts that wg
lion of the device.

1: A receptacle that is intended for@isconnecting use only and not for curre
/ to be subjected to this test. See also 192.6.

. 2: Either the current overload test or horsepower overload test may be
ne test is fully represented,by the 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
5s, the metal platé is to be connected through a fuse to ground, to the grounde
, or to a circuit conductor that differs from at least 125 V in potential from one

Circuit.:eonductor 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

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

to the neares

117.1.3 The
a) A1

b) A3

arcina-noint of tha-device
SHGHRG-POHRH-OHRE-G8HGH-

fuse in the grounding conductor is to be:
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.

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
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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.

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.

Fablte-4471
Mating plug configurations for overload testing
Devige under test Mating plug No.of dévices fested

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 g device rated 20 A or less, the testwmachine is to withdraw and insert an unrestricted
attachment plyg with an average velocity of 30 3 inches/s (760 £75 mm/s) in each direction during a 2-1/2
inch (64 mm) s$troke measured from the fully inserted position. The velocity is to be determingd without the
outlet device ipstalled on the machine to eliminate restrictions on the plug motion.

117.1.7 For & device rated more than 20 A the test machine unrestricted plug velocity and| stroke length
are to be adjugted as necessary to obtain the maximum mating time required in 117.1.8.

117.1.8 The device is then t6 make and break the required test load for 50 cycles of operation at a rate
no faster than [10 cycles pefiminute. The blade of the attachment plug is to mate with the female contact of
the device for ho more than 1 second for straight-blade devices, and 3 seconds for locking devices during
each cycle. Fdr locking devices, each cycle of operation is to include rotation of the test plug fto the full lock
position after ipsertion; and back to the unlocked position before withdrawal.

117.1.9 Blades or contacts are not 1o be adjusied, Tubricaied, or otherwise conditioned before or during
either test. The attachment plug used for either test may be changed after 50 cycles.

117.1.10 In the event that unacceptable results are obtained in the machine testing described in 117.1.6
or 117.1.7, referee tests may be conducted manually under conditions similar to those described in 117.1.6
or117.1.7.

117.2 Current overload test

117.2.1 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,
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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.

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 Ifa
be conducted
and phase to
of previously

117.3.2 For
Specifications

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 |

separate horsepower overload test is conducted, the tests for the horsepowe

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

devices with standard configurations illustrated in Wiring Devices -
, ANSI/NEMA WDB6, the test current corresponding to the AC*horsepower rat

For devices with a voltage rating of 250 volts, the~eoverload test for the p
bting is to be conducted at both 208 V ac and 25@,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 configuration in Wiring Devices
, ANSI/NEMA WD6 or one of the .configurations illustrated in Figures C1.1
Wiring Device Configurations, UL 1681 do not have assigned horsepower ratin
subjected to the horsepower overload test.

pcted to the horsepower overload test.

3: Receptacles‘having a 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

!

ratings are to
o phase (L-L)
a separate set

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

ying Devices —
verload test.

Table 117.2
Test current (locked rotor amperes) for horsepower rated NEMA configuration re¢eptacles

NEMA configuration AC HP LRA AC test
rating? (amperes) voltage

1-15R 0.5 58.8 125

2-15R 1.5° 60 250

66 208

2-20R i 72 250

79.2 208

Table 117.2 Continued on Next Page
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Table 117.2 Continued

NEMA configuration ACHP LRA AC test
rating® (amperes) voltage
2-30R 2° 72 250
79.2 208
5-15R 0.5 58.8 125
5-20R 1 96 125
5-30R 2 144 125
5-5 2 223 w5
6-159R 1.5° 60 250
66 208
6-20R 2° 72 250
79.2 208
6-30R 2° 72 250
792 208
6-50R 3° 102 250
112.2 208
7-19R 2 59.8 qr7
7-20R 2 59.8 qr7
7-30R 3 84.7 Aqr7
7-50R 5 139.4 Aqr7
10-20R 21=P 72 250
79.2 208
1L-N 96 125
10-30R 2L-L° 72 250
79.2 208
2L-N 144 125
10-50R 3L-L° 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 75 132 250

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
14-15R 15L-L° 60 250
66 208
0.5L-N 58.8 12
14-20R 2L-LP 72 250
79.2 208
=N 96 25
14-30R 2L-L° 72 P50
79.2 P08
2L-N 144 25
14-40R 3L-L° 102 P50
112:2 P08
2L-N 144 25
14-q0R 3L-L° 102 P50
112.2 P08
2L-N 144 25
15-15R 2 50 P50
15-40R 3 64 P50
15-30R 3 64 P50
15-40R 7.5 132 P50
15-q0R 10 168 P50
18-15R 2 55 P08
18-40R 2 55 P08
18-30R 3 71 P08
18-50R 7.5 145.2 08
18-60R 7.5 145.2 208
L1-15R 0.5 58.8 125
L2-20R 20 72 250
79.2 208
L5-15R 0.5 58.8 125
L5-20R 1 96 125
L5-30R 2 144 125

Table 117.2 Continued on Next Page
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Table 117.2 Continued

NEMA configuration ACHP LRA AC test

rating® (amperes) voltage
L6-15R 1.5° 72 250
79.2 208
L6-20R 2b 72 250
79.2 208
L6-30R 2b 72 250
792 8
L7-1%R 2 59.8 17
L7-20R 2 59.8 A7
L7-30R 3 84.7 77
L8-20R 3 51 0
L8-30R 5 84 0
L10-20R 2L-L° 72 0
79.2 8
1L-N 96 15
L10-30R 2L-L° 72 0
79.2 8
2L-N 144 15
L11-1BR 2 50 0
L11-20R 3 64 0
L11-30R 3 64 0
L12-20R 5 45.6 0
L12-30R 10 84 0
L14-20R 2L-[° 72 250
79.2 208
1L-N 96 125
L14-30R 2L-LP 72 250
79.2 208
2L-N 144 125
L15-20R 3 64 250
L15-30R 3 64 250

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
L16-20R 5 45.6 480
L16-30R 10 84 480
L18-20R 2 55 208
L18-30R 3 71 208
L19-pOR 5 156 180
L19-BOR 10 84 180
L21-POR 2 55 08
L21-80R 3 71 P08
L22-POR 5 45.6 180
L22-80R 10 84 180
L25-BOR 2 72 P40
79.2 08
L26-BOR 7.5 84 115
@ The phase to phase horsepower ratings are noted by "L-L". The phase to neutral ratings are identified by "L-N".
b Also suitable fpr 208 V motor applications at the indicated hofsepower rating.

117.3.3 For
horsepower T
device having
Enclosed and
horsepower. 1

118 Tempel

ature Test

118.1 Contact and terminal temperature

118.1.1 The

all devices with nonstandard” configurations, the test current correspgnding to the
ating is to be as specified.in "the Standard for General-Use Snap Switches} UL 20, for a
an alternating-current fating of 2 horsepower or less and as specified in thg Standard for
Dead-Front Switches, UL 98, for a device having an alternating-current rating pf more than 2
'he load for an alternating current horsepower rating is to have a power factor ¢f 0.40 — 0.50.

teémperature 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 Each of six devices is to be tested. Temperatures are to be measured by means of
thermocouples attached to the wiring terminals of the device when they are accessible for the mounting of

thermocouple

S.

Exception: When the wiring terminals are not accessible for mounting thermocouples or when the device
is not provided with wiring terminals, the thermocouples are to be attached to the blades of the mated
attachment plug as close as possible to the face of the device.

118.1.3 The temperature test is to be made following the overload test on the devices and is to continue
until stabilized temperatures are attained. A temperature is considered to be stabilized when three
consecutive readings, taken at no less than 5-minute intervals, indicate no further rise above the ambient

temperature.
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118.1.4 The generation of heat from sources other than the female contacts is to be minimized as much
as possible. Each connection to the device being tested is to be made by means of a 12-inch (300-mm) or
greater length of Type RH, Type TW, or other equivalent building wire. The wire size and type are to be
determined using the appropriate value for the device's current rating from Table 310-16 of the National
Electrical Code, ANSI/NFPA 70, as follows:

a) Ampacities for copper conductors temperature rated at 60°C (140°F) for a receptacle rated 100
A or less for use on copper conductors only.

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

c) Ampacities for copper conductors temperature rated at 75°C (167°F) for a receptacle rated

greater
with Ta|

d) Am

e) Am

Exception: An
specified in T4

Test

than 30A, and 100 A or less, for use on copper conductors only and marked
ble 193.4.

pacities for copper conductors temperature rated at 60°C (140°F) for@n AL-CU

bacities for copper conductors temperature rated at 60°C (140°F) for a CO/ALR

AL-CU receptacle identified for use on 75°C (167°F) wirezis-to be wired with t
ble 118.1.

Table 118.1
conductor sizes for AL-CU receptacles identified for use on 75°C (167°F)

n accordance

receptacle.

receptacle.

he conductors

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

attachment pldig. For devices wijthta 1-15R, 5-15R, 5-20R, 6-15R or 6-20R configuration, the

shall have the

contacts of the device .being tested are to be connected together by mear

the terminals
thathas an a
the appropri
Electrical Cod

je valug for the device's current rating from Table 400.5(A) or 400.5(B) of

configurations specified in Table 118.2. The plug is to have rigidly attached so
f the plug are to’be short-circuited by means of the shortest feasible length @
pacity at least equal to that of the device. The wire size and type are to be det

b, ANSI/NFPA 70.

s of a mated
mating plugs
id blades and
f flexible cord
ermined using
the National

Table 118.2
Mating plug configurations for temperature testing
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
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118.1.6 The terminals are to be tightened to the marked torque limit or, when a tightening torque is not
provided, the torque used is 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?) 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.

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 g current of 20 A is passed through both terminals.

Exception: A
or pressure-w

receptacle that employs the conventional form of terminal plate with two wire-/
ire connectors is not required to be subjected to this test.

binding screws

118.2.2 The|test is 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 tq be used for
connections.

118.2.3 Tenjperature 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 fo be used when a referee measurement of temperature is necessary.

119 Retentipn of Plugs Test (Repeated)

119.1 Geneyal

119.1.1  Aftef completion of the Overload Test, Section 117, and the Temperature Test, S¢ction 118, the

contacts of a
contained typ

1-15R, 5-15R, 5-20R, 6¢15R or 6-20R configuration receptacle, other than th
b, shall retain an attachment plug so that when tested as described in this sect

e flush or self-
on:

a) A fIrce greater than 3.1bf (13 N) is required to withdraw the plug, and
b) A fi

Exception: A
in the female

rce of 15 Jbf(67 N) is capable of withdrawing the plug.

feceptacle that has provision for locking the plug in place after the blades have been inserted

Contacts (such as a rotating collar) is not required to be subjected to this test.

119.2 Plug retention

119.2.1 Each of six devices is to be tested. A standard solid-blade attachment plug that has American
National Standard 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 configuration specified in Table 119.1. A pull of 3 Ibf (13 N) in a direction perpendicular 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
111.3 (3 Ib retention).


https://ulnorm.com/api/?name=UL 498 2024.pdf

134 UL 498 JUNE 20, 2024

Table 119.1
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

@ 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 withdjawn by the force.

Exception: Receptacles of this type may instead be subjected to the Retention of Blades|Test, Section
111.4 (15 Ib withdrawal).

Table 119:2
Mating plug configurations for plug withdrawal
Devige under test Mating plug® No. of devices fested

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

@ Shall have Amgrican National Standard detent holes in accordance with Wiring Devices — Dimensional Specificatjons,
ANSI/NEMA WQ6.

120 Resistance 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 to arcing while in service, the devices that were subjected to 50 cycles of operation in the
overload test described in Overload Test, Section 117, shall perform acceptably when subjected to an
additional 200 cycles of operation under the overload-test conditions following the temperature test and
the repetition (if required — see 116.2) of the retention-of-plugs and gripping tests. There shall not be any
indication of electrical tracking, formation of a permanent carbon conductive path or ignition of the
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 overload test
described in Overload Test, Section 117, followed by the temperature test on the devices and then, to
determine resistance to arcing, a second, previously untested set of devices may be subjected to 250
cycles of operation under the overload-test conditions.
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121 Fuseholder Temperature Test

121.1 When tested as described in this section, the temperature rise of a receptacle 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 121.7); and

d) The relative thermal index of the surrounding insulating material, minus an assumed ambient of
25°C (77°F), at any time (see 121.7).

121.2 The tgstis to be conducted on a set of six previously untested devices. The testmay be conducted

with either a live fuse or a dummy fuse (see 121.6 and 121.7).

Exception: TH 3, if agreeable

to all concern

e test may be conducted in conjunction with the Temperature Test; Section 11|
pd.

121.3 Ther
113.

bceptacles are to be wired in a series circuit as described’in the Temperature Test, Section

121.4 Tempgratures 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
thermocouplé

121.5 The't

he wiring terminals or cord connections are not accessible for mounting thern

st is to continue until stabilized temperatures are attained. A temperature is

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

hocouples, the

considered to
her rise above

be stabilized When three consecutive (readings, taken at 5-minute intervals, indicate no furt
the ambient t¢mperature.

121.6 If the fest is to be conducted with a live fuse, the devices are to be tested with the I3
rated fuse int¢nded for usewith the device installed and subjected to a test current equal to
fuse ampere fating.

rgest ampere-
the maximum

121.7 If the [test is\{o be conducted with a dummy fuse, the devices are to be subjected tq 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 Ris fo 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 121.1. 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 121.1
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)
121.8 The th 2\ iron-and-cengtantan wires.

It is a commo
wires with a
measurement

122 Fault Currrent Test

1221 When
tested as des
grounding pa
reinserting the|

122.2 Each

125 V to grou
wired to the s
installed in afl
to be connec

1 practice to employ thermocouples consisting of 30 AWG (0.05 mm?) iron'a
potentiometer type of indicating instrument. This equipment will beCused
of temperature is necessary.

a flush or self-contained receptacle having a 5-15R, 5-20R;\6-15R, or 6-20R ¢
Cribed in this section, the circuit breaker shall operate’ when the test circuit i

attachment plug.

eceptacle is to be tested at rated voltage on, a circuit capable of delivering 1
nd through shorted bus bars. The line and*ground terminals of each recept
ipply terminals using a total of 4 ft (1.22 m) of 12 AWG (3.3 mm?) wire with

ush device box with a metal faceplate’ A 20 A circuit breaker for branch circu
ed between the receptacle line.terminal and one supply terminal. The ci

completed by,
attachment pl

bared ends of|the ungrounded and grounding conductors twisted together, soldered, and in

receptacle is

the test and the other set of contaets'for the remainder of the test.
Exception: WHhen testing a receptacle intended to be used only on a 15-A branch circuit and
is to be wired fo the testterminals using a total of 4 ft (1.22 m?) of 14 AWG (2.1 mm?) solid co
a 15-A circuit breaker(isfo be employed.

123 Terminal.Strength Test

the insertion into the energized receptacle of a standard solid blade g
g with a 2-ft (0.61-m) lengttr of flexible cord having 14 AWG (2.1 mm?) condd

be tested once. Duplex receptacles are to be tested using one set of contg

d constantan
if a referee

bnfiguration is
5 closed. The

h shall retain its integrity as demonstrated by af continuity check after femoving and

000 A rms at
cle are to be
he receptacle
t protection is
rcuit is to be
rounding-type
ctors with the
sulated. Each
cts for half of

So marked, it
lpper wire and

1231

A flush or self-contained receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration, or a 20

ampere or less receptacle identified for use with copper-clad aluminum conductor, when tested as
described in this section, shall not exhibit:

a) Damage to the receptacle including but not limited to breakage of the housing, misalignment of
contacts, or stripping of the terminal plates or damaging the slot head of the screws;

b) Visible displacement of the wires relative to the terminals following the pull test described in

123.7;

c) Interference with the insertion of a mating attachment plug or its seating against the receptacle

face;
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d) Forces in excess of 40 Ibf (178 N) required to seat a standard gauge against the receptacle face
during the conditioning described in 123.3 or during the plug retention and withdrawal evaluations
described in 123.8 and 123.9;

e) Displacement of the standard gauge of more than 0.079 inches (2 mm) during the plug retention

evalua

tion described in 123.8; or

f) Inability 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 combination with push-

in terminals;

b) Th

c) Siy
termin

123.3 The g
and withdraw

of contacts a
blades witho{

to be subjec
receptacle is
prior to the c(
conditioning.

123.4 After
each outlet o

receptacle, afe to be wired as outlined in<Jable 123.1 for single receptacles or in Table 12

receptacles.

e receptacles if the device employs pressure-wire terminals only; or

receptacles if the device employs wire-binding screws in combination with
als.

b| of the standard gauge shown in Figure 111.1. In the case of a duplex recept
to be conditioned. The gauge is to be assembled with the grounding pin an
the holes in the outer ends of the blades. A receptacle rated 20 A with the "T'
d to the conditioning cycles with the gauge assembled in the 15 A config
brovided with breakoff tabs, one tab is to be remioved from one line terminal g
nditioning. The receptacle shall comply wittr,123.1 (a), (c), and (d) upon con

he receptacle contacts have been conditioned, one line terminal and one neut
f a receptacle rated 125 V, or_one line terminal on each pole on each out

Table 123.1
Terminal testing configurations single receptacles

pressure-wire

ontacts of the receptacle are to be subjected to ten conditioning cycles of manual insertion

acle, both sets
d with the line
slot contact is
uration. If the
n each device
npletion of this

ral terminal on
et of a 250 V
3.2 for duplex

123.4)

Terminal type No. of devices

Terminals to be wired on edch device (see

Wire-binding s¢]
push-in termina

3 Two wire-binding screw termin

rew (alene or in combination with

5)

alS

1 wire entry per

Pressure-wire terminal only,

Pressure-wire terminal only,
2 wire entries per terminal

Two pressure-wire terminals
terminal
Configuration No. 1@
Configuration No. 22

Configuration No. 32

Two pressure-wire terminals wired using

Two pressure-wire terminals wired using

Two pressure-wire terminals wired using

Table 123.1 Continued on Next Page
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Table 123.1 Continued

Terminal type

No. of devices

Terminals to be wired on each device (see

123.4)

Combination wire-binding screw and pressure-wire

3

Two wire-binding screw terminals

terminal,

1 wire entry per terminal

Combination wire-binding screw and pressure-wire

terminal,

2 wire entries per terminal

Two pressure-wire terminals

Two wire-binding screw terminals

Two pressure-wire terminals, wired using
Configuration No. 12

Two pressure-wire terminals wired using
Configuration No. 22

Two pressure-wire.terminals wired using
Configuration No. 32

@ The wiring con

igurations for pressure-wire terminals with two wire entries per terminal are‘'shown in Figure 123.1

Terminal testing configurations dupléex receptacles

Table 123.2

Terminal type No. of devices Outlet tested Terminals to be wired or| each device
(see 123.4)
Wire-binding screw (alone or in combination 3 Both Two wire-binding screw ternfinals
with push-in ternpinals)
Pressure-wire teyminal only, 3 Both Two pressure-wire terminals|
1 wire entry per {ferminal
Pressure-wire terminal only, 1 Both Two pressure-wire terminals|wired using
2 wire entries per terminals 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-birdirg-serew-and 3 Upper Twe-wire-binding-serew-terminals
pressure-wire terminal,
1 wire entry per terminal Lower Two pressure-wire terminals
3 Upper Two pressure-wire terminals
Lower Two wire-binding screw terminals
Combination wire-binding screw and 1 Upper Two wire-binding screw terminals
pressure-wire terminal,
2 wire entries per terminal Lower Two pressure-wire terminals wired using
Configuration No. 12
1 Upper Two wire-binding screw terminals

Table 123.2 Continued on Next Page
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Table 123.2 Continued

Terminal type No. of devices Outlet tested Terminals to be wired on each device
(see 123.4)
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 termifnal$ wired using
Configuration No. 22
Lower Two wire-binding screw terminals
1 Upper Two pressuré-wire terminal$ wired using

Configuration:No. 32

Lower Two wire*binding screw terminals

2 The wiring corffigurations for pressure-wire terminals with two wire entries per terminal are show in Figure 123.1.

Figure 123.1

Wiring configurations for back-wired terminals
NO WIRE 1 WIRE

1 WIRE NO WIRE
CONFIGURATION #1 CONFIGURATION #2 CONFIGURATION #3

S3636

123.5 Each terminal is to be wired with 12 AWG (3.3 mm?) solid copper conductor by applying the
tightening torque as specified in Table 123.3 to the terminal screw. Unless conductor size (AWG) is
otherwise marked on the device, individual package label, or instruction sheet, a receptacle identified for
use with copper-clad-conductor shall be assembled to a 10 AWG solid copper or copper-clad conductor.
The wire is to be stripped to the length specified in the manufacturer's installation instructions. Wire-
binding screw terminals are to be wired by placing the stripped conductor under the screw head and
wrapping it 2/3 — 3/4 turn around the screw. Pressure-wire terminals are to be wired by placing the stripped
conductor into the terminal. The conductor is to be seated to follow any wire guides or other openings
provided to align the conductor with the back of the receptacle housing. The terminal screw is to be
tightened with a clutch-type torque screwdriver which has been calibrated and preset to release at the
specified value. The receptacle shall comply with 123.1(a) upon completion of this procedure.
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Table 123.3
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.

123.7 Following the last torquing, each terminal is to be subjected to a straight 20-Ibf (89-N
to each wire for 1 minute perpendicular to the plane of the back cover of the receptacle. T
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 an
blades withou{ holes in the outer ends of the blades is then to be inserted.into each outlet of 1
while measuripg the insertion force. A receptacle rated 20 A with the "T%'slot contact is to

the gauge assembled in the 15 A configuration. A static 3 Ibf (13.3 NYyis then to be applied

one minute in fa direction perpendicular to the plane of the face ofithe receptacle that tends

gauge from the outlet. The receptacle shall comply with 123.1.(a); (c), (d), and (e) upon con
procedure.

123.9 The s
holes in the oy
A with the "T"
Ibf (67 N) is

receptacle tha
(d), and (f) upg

andard gauge is then to be reconfigured\with the grounding pin and with lin
ter ends of the blades and inserted inte'each outlet of the receptacle. A recep)
slot contact is to be tested with the\gauge assembled in the 15 A configuratig
0 be applied to the gauge in_aydirection perpendicular to the plane of th
t tends to remove the gauge-from the outlet. The receptacle shall comply with
n completion of this procedure.

124 Assembly Security Test

124.1 A flusly receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration is to be n
fixture describgd in Figure:124.1, and 50 Ibf (220 N) is to be applied, as shown in Figure 124.
of 10 s by means of a push-out tool inserted into the slots of the receptacle. The push-out to
configuration $-15R is\te be as shown in Figure 124.3. The tool used for configurations 5-20
6-20R is to haye the 'same design but is to be modified to fit the slots. For a single receptacle

N) pull applied
he receptacle

d with the line
he receptacle
be tested with
or a period of
o remove the
pletion of this

e blades with
tacle rated 20
n. A static 15
e face of the
123.1 (a), (c),

ounted in the
P, for a period
bl required for
R, 6-15R, and
| the push-out

tool (see Figure 124.3) is to be modified to have a single set of blades.

Exception: A self-contained receptacle having a 5-15R, 5-20R, 6-15R, or 6-20R configuration shall instead

be subjected to the Assembly Security Test, Section 174.
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Figure 124.1

Receptacle test fixture

|
+
|

!
&
|

3.286
3.276

.

—&

—= 1.000
— > o3 ——= | ﬁ|
.250
ki .156 DIA
-_ﬂ+| +.005 ﬁ_____l_ h
2 PLACES
| HARD DOWEL | T I
125R (E 1.750
i <2 1 ¥ ) o
| .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
1.750 44 .45
2.932 74.47
27937 7466
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

/— PUSH OUT TOOL

e

L§J|:|V/\J /—SUPPORT
VS S SSS Sl

S36357

124.2 There|shall not be any mechanical “breakage of the receptacle that exposes (live parts or
separation of the face and body by more.than 1/16 inch (1.6 mm), measured after removal jof the applied
force. There ghall not be any permanent deformation of the yoke that would render the receptacle
incapable of fUnctioning as intended.

124.3 The rgceptacle is thef to'be placed in an inverted position in the test fixture and the 50 Ibf (220 N)
applied, as shpwn in Figure\124.4, for a period of 10 s by means of a bridge as shown in Figyre 124.5. The
criteria of 124 P shall apply-

124.4 The rgceptacle shall maintain grounding continuity between the grounding terminal and ground
pin. An indicafing 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

¢ ____J: ________ — 1.750 +.020
| |
I I 545 50t
] . 1240 =T 400
. . .056
1.500 +.010 | | ¢ o
| | |
. N I N 5
i N
13:8384" L .375 MIN
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
o\ 12.73
=00 38.10
1.530 38.86
1,532 38.91
750 44.45
3.000 76.30

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) Blades to be parallel to each other and perpendicular to the base within 0.006 inch (0.15 mm) T.I.R.

4) Blades are to be fastened to the base in a rigid manner.

5)  Sharp edges shall be removed to a maximum radius of 0.015 inch (0.38 mm).

6) The blade shall be of steel having a Rockwell Hardness of C58 to C60. The handle shall be of cold rolled steel.
7)  The fixture shall be of cold rolled steel.

8) 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)

APPLIED FORCE
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Figure 124.5
Bridge
~—— | 1 /D —
— - 750

—— 625 —— 250

‘ .750
250

S3638

Inches, mm
0-250 5.35
0.500 12.70
0.625 15.88
1.125 28.58

NOTES

1)
2)
3)
4)
5)

Dimensions are in inches.

Metric equivalents are given for general information only and are based upon 1.00 inch = 25.4 mm.
Unless otherwise specified, tolerance is £0.005 inch (0.13 mm).

The 0.625 inch (15.88 mm) is capable of being varied so that the tool clears the strap of the receptacle.
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 1b (2.27 kg) weight is to be gradually suspended form the test pin 6 inches (152 mm) from the
face of the regceptacle. The weight is to be applied for 1 minute, following which, the wwgight is to be
removed. The| 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

G188 _ gD, EETHEEN
: RING AND TiP

| 8 | N NoToH
< lireows i \{_{

™C

R e @7
oz ] THIOK, 0D,

ATTACHMENT
FOR WEIGHT

SBI609A

Pin material+ tool steel, Rockwell Hardness C58 to C60

inch 1/116 1/8 3/16 0.186 0.188 7/16 0.750 0.752 6 7-7/8
mm 116 3.2 4.8 4.72 4.77 11.1 19.05 19.10 15p 200
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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
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 ihserted test pin B, Figure 125.2. There shall not be a loss of contact while th¢ pin is moved
by hand, withput 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 indi¢ating device, such as
an ohmmeter| a battery-and-buzzer combination, or other similar device, is to be used.

Figure 125.2
Test pin B

4485 _ 0 BETWEEN
-85 7RING AND TIP WRE
CONNECT(
R /- i ~
°

A
o

AN L 0.0. fe N
e oo, % ooppzam\\
N

7% i

I
4B1610

Rin 'material: Solid Brass Rod

inch 1/16 1/8 8/16 0.183 0.185 7116 0.750 0.75p 7-7/8
mm 1.6 3.2 4.8 4.65 4.70 1.1 19.05 19.1p 200



https://ulnorm.com/api/?name=UL 498 2024.pdf

148 UL 498 JUNE 20, 2024

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.

Figure 125.3
2 0z (57 g) ground pin

LD

SEE NOTE 2

g

SEE NOTE 4
(<—»)
GRIND IN THIS
DIRECTION

.7977INCH (20.24mm)
.792 INCH (20.12mm)

|

!

0.5 INCH (12.7mm)
DIAMETER

l

FULL
SPERICAL
RADIUS | 1845 INCH (4.69mm)
ON_TIP .1840 INCH (4.67mm)
DIAMETER
SBO/704E

Material: Pin-Sted],.\Rockwell Hardness C58 to C60.

Handle — cold rolled steel

NOTES

1)  The ground pin is to be fastened to handle in rigid manner.

2) Length not specified. Total tool weight 2 oz (57 g).
3) Axis of blade and axis of handle, must have combined concentricity and axial alignment of 0.006 maximum at tip 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 0.1840 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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Figure 125.4
4 0z (113 g) ground pin

SEE NOTE 2

Material: Pin-Ste
Handle — cold rol
NOTES

1)  The ground
2) Length not

SEE NOTE 4
(<—’)
GRIND IN THIS

DIRECTION

.797 INCH (20.24mm)
.792 INCH (2042mm)

|

!

@ 0.5 INCH (12.7mm)
DIAMETER
'y
FULL l
SPERICAL
RADIUS 1875 INCH (4.76mm)
ON TIP 1870 INCH (4.75mm)
DIAMETER
SB1622E

b, Rockwell Hardness C58 to C60.

ed steel

pin is to-be fastened to handle in rigid manner.
pecified. Total tool weight 4 oz (113 g).

3) Axis of blad

c dlld dxib Ui- ;IdllU‘iU, |||ual ;IdVU \.;l)lllll.)ilIUl.lI bUIIbUIIlI Ibli.y dlld d)(idi d“ylllllUlll UI’ U.UUO IIIdXiIIIUIII di. |p Of p|n

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: Tht 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 /gble 126.4.

Table 126.1
Heat cycling test parameters

Devjce rating, A Aluminum test conductor size, AWG Heat cycling test qurrent, 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
42-selid
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
10O.stranded
200 250 kCmil stranded

Copp

Table 126.4

pr test conductors for AL/CU receptacles identified for use on 75°C (167°F) wire

Device rating, A

Conductor size, AWG

30

50

60

10 stranded
10 solid

8 stranded
6 stranded

6 stranded
4 stranded

126.2 In ad
comply with

Hition to the requirements in Sections 110 — 125, the following types of regeptacles shall
he_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:

a) Areceptacle rated less than 30 A and employing 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.

Tololed97 4
avic Tar.1

Copper test conductor sizes

Device rating, A
15
20

Conductor size, AWG
14 solid 14 strandedy12.solid 12 stra
12 solid 12 stranded 10 solid10 strar

hded
ded

128 Strength of Insulating Base Test

128.1 A recgptacle employing pressure-wire terminals for field<“connection to branch circyit conductors

shall not be d
securing mear

128.2 Dama
insulating bas
less than thos
of the device.

128.3 The tg

hmaged when 110 percent of the specified terminhal tightening torque is appli
s of the pressure-wire terminal which secures the 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

ed to the wire
ductor.

cement of the

Bl spacings to
ation and use

anufacturer in

rminal tightening torque tojbe used for this test is to be that assigned by the m
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 A reg
specified in 12

eptacle employing spring action clamp terminals shall be subjected to the tesf conditions as

BA.2 - 128A.6.

128A.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.

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
14 1.5
12 13.5
10 18.0
8 20.5
6 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 opposite polarity and between|live parts and
grounding or dead metal parts. The test voltage is to be incréased 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.

SELF-GROUNDING RECEPTACLES
129 Generdl

129.1 In addglition to the general perfermance requirements for receptacles, a self-grounding receptacle
shall comply With the requirementsiin 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 shall'not ignite. Electrical continuity between the mounting yoke and the metal test outlet
box shall be rraintained. The circuit breaker shall operate as a result of this test.

Exception: This test is not required for isolated-ground receptacles or receptacles rated more than 150 V
to ground that are provided with devices intended solely to bond a metal flush plate to the metal test outlet
box. Such devices are not intended for use in lieu of the bonding jumper required by 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 {he outlet box. To isolate the box, the mounting screw passing through the self-grounding
device is to b¢ 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-.ground{ng 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 (inm?
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 erew

Receptacle Face ———— >

Receptacle Yoke

Nonconductive
(Plastic) Mounting
Screw
[<—>
1/4 .in" (6.4 mm)
S§799A 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 otherthan aluminum, not less than 0.0625 inch (1.59 mm) and shall employ threaded 4

6-32 screws with|a minimum_ef 2-full threads in the metal.

UL 514A, or a test
crewholes for No.
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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

132.1 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 spacings.

132.3 A pus
any strand of t

132.4 Sixco
accordance w

of each type a
increased to 5

133 Temper,

133.1

ition to the general requirements for receptacles, receptacles employing. pus|
ith the requirements in Sections 132 — 137.

Me, are to be tested with all single and multiple intended condugctor 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\Temperature 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
e to be tested. Each assembly is to be subjected to a pull on the wire that is t
Ibf (22 N))

h-in terminals

with receptacles that contain wire release mechanisms that activate more than one wire

ns.

and stranded
)3, using both
uctors for the
he terminal in

the terminal

nductor, or of
4.

e terminals in
D be used, six
b be gradually

ature Test

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 S

ection 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

¢) A reduction in spacings.

134.2 For ope-h

125V, or on
receptacles, f
multiwire bra
manufacturer

134.3 Forte
tested in each

a) On
b) On
c) On
134.4 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

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 removed
nch circuit installation, are to be tested. The receptacles are to_be|wired
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:
b 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

ceptacle rated
the remaining
to simulate a
following the
sible.

inals are to be

b 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 in the device
body, or

¢) 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 matir

e) Diel

135.3 Previg
The bare wire

terminal of a r¢ceptacle is to be tested. A force sufficient to fully insert the wite is to be applie

136 Terming

136.1 The s

configuration yised for the conductor insertion and retention*test and the conductor push-in

tested as desq
the receptacle]

Exception: Fo
used.

136.2 As a
insulating bod

a) Wolld expose live parts to contact by a 1/32 inch (0.79 mm) diameter rod, or

b) Res

ﬁ

136.3 Each
plane. The te
An 8-ounce (

ectric breakdown when tested as described in 134.4 and 134.5.

usly unused lengths of solid copper wire are to be used. Strip 2 inches of the w

5 using the wire release mechanism.

g attachment plug, or

is then to be inserted until the entire length is used or further.insertion is not p

| Abuse Test

ame flush and self-contained receptacles having a 5-15R, 5-20R, 6-15

ribed in this section. The test conductors.useéd in the previous tests are to be

receptacles without a wire releasesmechanism, previously untested recepta

esult of the test described.in 136.3, there shall not be any breakage or dig
of the receptacle that:

ground pin of

ire insulation.
ossible. Each
.

R, or 6-20R
test are to be
removed from

cles are to be

tortion of the

ults in redugtion of electrical spacings to values less than those required for the receptacle.

eceptacle’is to be mounted in the test fixture shown in Figure 136.1 with its fac
t pin shown in Figure 136.2 is then to be fully inserted into the "Push-In" tern

e in a vertical
hinal opening.

.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, 180 and 270

degrees for a t

otal of four applications per receptacle.
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Figure 136.1

Test fixture

O

—————— 2.812 Inch —————=

_@_

t———— 2,812 Inch

|<l— 3.281 Inch center—to—-center —t—l

_@_

SB3631

NOTE — Holes are tapped for N0.6-32 Device Mounting Screws
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Figure 136.2
14 AWG test pin

0.0003
0.064 i0.000:’:

%

6.000+ .010"

S363

NOTE - Pin mate

137 Temper

137.1
configuration §
of 25°C (77°F

137.2 Separ
types describe

*Measured from plane of opening in device

ial — tool steel, nominal 1/16 drill rod

ature Test

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 mafe wires under the same spring, the term

tested in each
a) Ong
b) One
c) Onsg

Exception: Fo
(b) need be cg

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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SINGLE GANGABLE

Figure 137.1
Outlet box support fixture

é" é"
14 X 34_

(44x95MM)
WOODEN FRAME SIDES,

OUTLET BOX TOP AND BOTTOM
WITH SQUARE
CORNERS. =
2" WIDE 3" .
LONG AND 33 o s (5MM)
DEEP. (51x76x ~_7" !/ THICK
9MM) FRONT (T78MM) e HARDBOARD,
qF BOX FLUSH (457MM) FRONTCAND
WITH FACE OF BACK
HARDBOARD .
3 (19MM
PLYWOOD
5" 9” BASE
] ﬂw’m (229MM)

NOTES
1) All dimensior
2) The outlet bg
3) The fixture ig

s are approximate.

14"

1
SC0671AM

x shall be securely fastened:

to be placed on the floorduring the test.

R N
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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

(241 -mm) —

ALUMINUM HEAT

REFLECTOR e

[} o) o) ~— = -‘E
TN ALUMINUM (‘38;94*:’5)"—

D 1/8'6Nxclil::'sx 1" N q‘:u

(3 x 25, %25 mm)
(127 mm) 6-1/2" +1”

NZS mm)

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 t¢mperature 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,
c) The wire disturbance conditioning described in 137.12, and

d) The temperature rise test repeated again.

Each tested rgceptacle 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 Follg
and each cor
disturbance ¢
inches (102

bratures are to be measured using thermocouples 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 read
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 the/eat cycling conditioning, the aluminum heat reflector panels are t
nected(wire is to be subjected to a wire disturbance conditioning. In condd
bnditioning the test wire connected to each device terminal is to be gripped a
m), from the terminal. The test wire is then to be moved firmly and with a s

for 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

haorizantal Aloa talh, QN A~ acnthat tha

downward fr

P=N thravinlh an arn Af S e i
e ToNZoTaTr pranC T oagraT arco U approATTatCTy o Gt yrcT s sotat aic

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
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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 139.1

Small test probe

0.031+£0.002 In. diameter
0.002 In. radius on corner

?— —é—
|~78.001’0.010 In.gl

MATERIAL: Tool Steel, Rockwell Hardness C58 to C60

SM390

inch 0.031.£6:002 2.00+0.01p
mm 0.7877+0.051 50.8 +0.24
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Figure 139.2

Large test probe

Front Profile Side Profile

0.030in £.002
R 0.125in +.005 0.060 in £ .001
_ — 45°
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 th
parts within t
directions. Du
moving from o

140 Impact

140.1

14011 Ata
impact descril
or any other d
receptacle shg

140.1.2 Upo

a) Be
nongro

b) Be §
c) Be s

d) Notf
faceplg
live pa
crack t

efoutiet slots successively In

'l‘_ﬂ_t_rt—m
e receptacle. The probe is applied for approximately 5 seconds in each

General

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-resistand
amage that could increase the risk of fire or‘eléctric shock as determined in
Il be capable of functioning as intended aftef<completion of the test.

n completion of this test, each device ghall:

capable of completely mating with the intended attachment plugs (both g
unding types, rated 15 and 2Q(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:a /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

13 x 32 (44x35MM)
WOODEN FRAME SIDES,

/

SINGLE GANGABLE

SWITCH BPX TOP AND BOTTOM
WITH SQUIARE
CORNERS. -
2" WDE 3" .
LONG AND 3% o [ (5MM)
DEEP. (51x76x ~— 7" THIGK
89MM) FRONT (178MM) 18" HARDEBOARD,
OF BOX FLUSH (4575M) FRONT| AND
WITH FACE OF BAGK
HARDBOARD
6]~ (2299’;\/IM)
ﬂszMM)
E 3"
P (19MM)
PLYWOOD
BASE
(356MM) or —%
\\‘/(254 MM)
SC0671B
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Figure 140.2

Ball-pendulum impact test

. N\
\ N
\ A
|\
\ A
Y .
\ o SPHERE
\ o\ START
\ ! \ POSITION
N £ | \
\ § Yrace | \
Q. "\ UNDER I \
a TEST : \\ ,O
) | \ Pad
\ LZ') \ | \o 7 H
Qx)\ /’(\/Y
\ < N -
@ N ,\
\ % TEST SPHERE T
N |
\ NN N N N N N\ N \
RIGID SUPPORTING SURFACE
NN N NN N AN AN
N\ N\ N\ N\ N\ N\ AN N\

N\ N\

)
<
(N
00
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 ofia [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

A QL SPHERE

| START
| POSITION
|
|
|
H |
|
|
|
| SPHERE
| IMPACT
| POSITION
L
' \/ \
TEST
SAMPLE
/RIGID SUPPORTING SURFACE /
SIS S ST ST
IP120

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" (5.4 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

1411

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 d¢
used. One oy
attachment pl
provided in t
receptacles, th

1414 The te
attachment ply
2-1/2 inch (64
without the ou

141.5 Blades

conditioned bgfore or during the test. The attachmént plug used for this test may be chang

1000 cycles.
142 Dielectr

1421 A tam
application of
plus 1000 V. 1
and grounded

142.2 Six de|
were previous

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

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 (76Q £75 mm/sec) in each dirg
mm) stroke measured from the full insertion ‘position. The velocity is to b

let device installed on the machine to remove restrictions on the plug motion.

, contacts or tamper-resistance mechanisms are not to be adjusted, lubricateg

ic Voltage-Withstand Test

ber-resistant receptacle-shall withstand without breakdown, for a period of or

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

e device being tested, a grounding-type attachment plug\is to be useq.

139 are to be
DO0 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

een 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 Z500 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 non-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 to

circuit breake
less than 20 A

143.9 After
for ignition. E
grounding ter
indicating deyf

144 Bonding (Metallic Outlet Box Fault Current) Test

144.1 Whern
adjustable m
receptacle to
this test. See

144.2 Twel
adjustment pq

144.3 Each

case of a duplex receptacle, six.receptacles are to be tested with an attachment plug in

upper outlet 3
Each attachm
the grounding

144.4 Each
the receptaclg

" 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

subjecting 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 receptacly
punting yoke shall not ignite. Electrical .continuity 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 minimum-adjustment position.

receptacle shall have-a mating attachment plug inserted into the receptacle

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 onsteel flat-headed No. 6-32 mounting screws when mounting screws are n

80 percent. A
ler test but not
inal.

b 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 to
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 Lg

tal resistance between a metallic cover plate, mounting yoke, or any other|de

ad metal, and

terminal of a receptacle employing an integral adjustable mounting yoke' shall not exceed

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

posening the
s to both the

from a power

or less from a metallic cover plate and through:the grounding terminal of the receptacle.

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
pe determined by dividing the drop in potential in volts by the current in amy
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 otheg
ling terminal of the receptacle.

CEPTACLES AND POP-UP.-RECEPTACLE ASSEMBLIES

Pop-out receptacles

dition t6 the general performance requirements for a flush receptacle, a pop-

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

ading Test of Section 148.

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 subjectediig
t of Section 65, with no humidity conditioning.

1476 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 Fora
Mechanical L

pop-out receptacle, the remaining six representative devices-shall then be sybjected to the

pad Test of Section 148.

A

g

147.8 For shall then be

subjected to t

pop-up receptacle assembly, the remaining six representative devices
ne 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 rg¢presentative devices of a pop=out receptacle shall be mounted in an ouf

secured to a

ertical surface. Power shalllnot 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 asser
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 dirgctions.

148.3 Therg shall net-be any mechanical breakage of the receptacle that exposes| live parts or
separation of|the assembly more than 1/16 inch (1.6 mm), measured after removal of the|applied force.
There shall ngt be any permanent deformation of the assembly that would render the receptacle incapable
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.


https://ulnorm.com/api/?name=UL 498 2024.pdf

178 UL 498 JUNE 20, 2024

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 oz) 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

151 Heat Cycling and Vibration Tests

151.1

151.1.1  Follg
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

General

ition to the general performance requirements for receptacles, receptacles ¢
on-displacement terminals shall comply with the requirements in Section 151.

wing the Heat Cycling and Vibration Testsdescribed 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 risg

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 angl
/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

(approximatel

y 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 tm

to complete t
a total of 500

151.4 Heat

151.4.1 The
the connectio

a) Ap
and th

b) Ap
151.5 Calcy

151.5.1 The

h device mounted to the test rack is to be fastened to a vibration platformian
onditioning:

ple 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 cycles

ration applied for two hours in each of three mutually perpendicular directions
bf 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)

n 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

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

y 135 cycles),

40 cycles).

a) Fir
and

dtheaverage temperature Tise for att—t+datapoimnts obtaimed(from 15124

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 (1.2 N) shall be applied to individual conductors for one minute in a direction pefrpendicular to
the plane of the receptacle body, tending to remove the individual lead terminal from, the tab on the
receptacle.

154 Separalple Connector Pull Test

154.1 A recqptacle employing a separable terminal assembly shall be subjected to the tegt described in
this section. There shall be no displacement more than 0.079 in (2 mm)-of the special purp¢se connector
from the back pf the receptacle body.

154.2 Reprepentative receptacles employing a separable terminal shall have their latch|ng or locking
features defeated from either the connector or the body of ‘the receptacle. The connector|is then to be
inserted and gdttached to the receptacle as intended, butwithout the locking feature. The receptacle shall
be supported jon a horizontal steel plate with the connéctor projecting downward. A static| 3 Ibf (13.3N)
shall be applied to all conductors simultaneously for;ohe minute in a direction perpendicular fo the plane of
the receptacle|body, tending to remove the conneetor from the body of the receptacle.

155 Mold Stress Relief Test
155.1 The special purpose connector of a receptacle employing a separable terminal assgmbly shall be
subjected to the Mold Stress Relief Test, Section 63, except the test shall be performed [for a 72-hour
period at a temperature of 905C\(194°F).

156 Dielectric VoltagezWithstand Test
156.1 A recqptacle;employing a separable terminal assembly shall withstand without breakdown a 50 —

60 Hz essentially ‘sihusoidal potential applied as described in 156.3 for one minute, immediately following
the humidity comditiori i i i

a) Live parts of opposite polarity, and

b) Live parts and grounding or dead metal parts including both the equipment grounding path and
the mounting means of an isolated-ground receptacle.

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

c) 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 terninal assembly
onstrated by a temperature rise not exceeding 30°C (54°F) when subjected to the test
nis section.

157.2 The @
Voltage-Withg
path of the te|
current is to 4
could be con
wire. Attachnm
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 grounc
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
br 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 recgptacle.employing a separable terminal assembly shall be subjected to the te

hetotal 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 shall be withdrawn. This sequence shall be repeated for a total of 100 cycles.

159.4 Following 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 volts
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 tof

m) of 12 AWG

160.3 The o

eans shall then be operated to release the special purpose connector iar

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 thetest circuit is closed and there shall not be any

ceptacle is to be installed in a metallic outlet box and metallic cover plate. S
j at all openings-surrounding the cover plate. The receptacle is to be wired ag
able of delivering 2000 A rms when the mating attachment plug terminals arg

(3.3 mm3)‘wire.

benyeircuit 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

of" A _paotina otto sl s aolid-blade-ararndina-tvypne-attachma

device under t

o antnlha-acamolavina H=V=1 o
St vty ataC e o prog- ooy g~ SO oau T groaramygty pCatacrirTT

nt 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 re
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 Atthg
respective co

buzzer combi
intended to cq

164 Tempe

164.1 Folloy
be subjected

165 Dielect

165.1 Follov

Il range rotation. Each complete rotation is considered a cyele regardless of di

diately following endurance rotation, the representative devices are to be
tracking. Additionally, the receptacle outlet shall accept a mating attachmen
the mating plug of the applicable configuration,

htact shall be checked using a suitabletindicating device (such as a ohmmete
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-Test, Section 113.

ric Voltage-Withstand Test

ving the-Temperature Test, Section 113, the same six representative de

subjected to
and between

T

50.—60 Hz essentially sinusoidal potential applied between live parts of op

presentative receptacles employing a rotatable outlet or outlets are to be, cepnected to the
oltage and current. A mating plug cap is to be inserted into tested swivelfoutle{.

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 diréction 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

bctric 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

113 is to be performed following the Pullout Test in Section 170.

169 Heat Cycling and Vibration Tests

169.1

General

169.1.1  Follg
receptacle shg

a) Mesg

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 g

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,.a
I:

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,
re connector constructions are not required to be testedfor heat cycling or vibn

self-contained receptacles rated 15 A are to berassembled onto two condy
o two-conductor 12 AWG nonmetallic sheathed cable with ground and copper
devices are to be connected with 24¢t0' 27 inches (610 to 686 mm) of cable

red in series so that the test current passes through the connection point 0
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.

petween 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 theg

termination st
such that spli

ucture, as close as practlcable to the wire term|nat|on 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 p033|ble connection pomts for each wire (a sphcmg 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:
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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. Titsequipmentwittbeusedifarefereemeasurementoftemperaturetsnecessary.

169.3 Vibra

169.3.1 Foll
devices from

vibration cong

169.3.2 Fivd
special test rz
31.8 mm) wdg
vibration platf]
— 8 inches (14

the mounting

169.3.3 The

methods of m

169.34 The
21 inch squar
the device. T

paragraphs b
on each side

they exit the

169.3.5 Eac
a) Sir[n

varied

kion test

bwing approximately 125 cycles of heat cycling (as describedyn2169.2.1

- 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 grouplis’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 (approximg

. Clearance holes through the test rack are to be provided for the test wires @
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 describg¢d in previous

tely 21 inches
pposite where

plé ‘harmonic motion of amplitude 0.03 inch (0.06 inch peak-to-peak) with

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
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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

c) 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 refeptacles rated 15 A are to be installed onto two-conductor,14 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 having a screw-
actuated clamping means are to be fully tightened and then loosened one full turn before application of the
test force. Eadh cable is then to be subjected to a force of 60 Ibf (267 N) applied perpendicular to the plane
of the cablei‘ntrance (along the wire) for five minutes. Devices are to be rigidly supported by their
mounting means during testing.

171 Condudtor Pullout Test

171.1 Following the test pull described in 1742, no conductor shall be displaced from its connection or
connections td a self-contained receptacle.

171.2 Three|devices rated 15 A are to/be installed with a single 14 AWG (Type TW) copper conductor
connected to pach terminal. Three . devices rated 20 A are to be similarly installed but with a single 12
AWG copper Type TW conducter,€onnected to each terminal. Each conductor is to be subj¢cted to a pull
of 20 Ibf (89 N)) gradually applied-perpendicular to the plane of the wire entrance hole (along|the wire) and
sustained for 1 minute. Any'parts necessary for proper installation of wire in the termination are to be used.

172 Mounting Strength Test

172.1 General

172.1.1 Following the test in 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

172.2.1 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

172.41

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 y

1/4 inch (6.35

173.2 Thres

Figure 173.1
perpendicular

I

0 Ibf (222 N) is to be applied to each of two previously untested receptacles’a

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, eagq

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 nor

installed, to th
be fastened t

The eyelet may be bolted, cemented,(on otherwise fastened. The device may be altered to
the eyelet proyided that it does not.affect test results.

173.3 Aforde of at least 22(Ibf(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 gulls, one in each direction, constitute one test cycle. The test is to be cond
cycles at a rafe of 30~ 60 cycles per minute.

e test wall in accordance with the instructions provided by the manufacturer.
the face of the device for-the purpose of attaching the test wire and applying

s described in

ve but in the opposite direction (tending to pull the receptacle out of the\epening).

wo 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.
laccommodate

at an angle of
bruptly applied

:Lemoved. Two

cted for 5000
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Figure 173.1

Test wall

PLASTERBOARD

24 |NCHE(>\

(610mm)

3/8 INCH (9.5mm)
THICK TYPICAL

48 INCHES
(1.22m)

2 INCH BY 4 INCH STUDDING
(50 BY 100mm)

S3334
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Figure 173.2
Wall mounting secureness test
COUNTER SOLENDID
DOUBLE-ACTING VALVES
AIR CYLINDER
o]
N\ | |
/ N\
/ \\\
/] N~
PULLEY SPRINGS ISbex\

S3333

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 Thrge self-contained receptacles are to be mounted as illustrated in Figure 1744. 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 POUNDS

/— PUSH OUT TPOL

/— SUPPORT

S S S S S

S36378
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Figure 174.2

Fixture for assembly security test

-
|

(All dimensions in inches)

1.532

1.530

| |
= =
¢ —- - - - —— - 1-1.750£.020
= =
T T
‘ .501
242 -499
| | .240
L) .056
f ~H- 055
1.500+.010 |
L
A |
3.000 .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

cable with ground and the cable subjected to a 50 Ibf (222 N) applied perpendicular to th¢
into the devicg in a direction tending.to-Separate the rear section from the front section. Six
receptacles rated 20 A are to be.similarly tested using two conductor 12 AWG copper cable
The force is tg be applied for one minute.

175 Field Rpeplacement:Test

175.1 A self-contained receptacle that is intended to be replaced in the field with a conv
box and recptacle is to be mstalled on a typlcal wall panel of the m|n|mum thickneg

} AWG copper
b cable's entry
self-contained
s with ground.

entional outlet
s intended in

accordance
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 accompli

removed from

shed 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
section:

After subjecting a self-contained receptacle to the Fault Current Withstand Test described in this
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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 Te

178.1 A self;
Section 170 fo

ll:g whose terminals are connected using a short length of conductor. Thispro

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 knockeut. The force is to
andrel with a 1/4 inch (6.4 mm) diameter flat end, af.the point considered

puts shall be readily removable without breakage of the insulating body of the
ecoming present. Knockouts shall be displaced by means of a screwdriver or
bols.

st

contained receptacle shall be-capable of withstanding the Cable Pullout Tes
llowing the oven conditioning-described in 178.2.

178.2 Self-c

installation onfo nonmetallic shéathed cable of the maximum AWG size conductor intended
device is then ffo be conditioned)in an air-circulating oven for 300 hours at 90°C (194°F).

179 Mold Stress Test

179.1

Followfing.the aging conditioning described in 179.2 and once the device has cd
temperature, d_self-cantained receptacle shall not exhibit:

ntained receptacles\employing thermoplastic material are to be assemble

Ce opening an
tedure is then

ed to a 10 Ibf
be applied, by
most likely to

enclosure or

Dy using other

I described in

1 as a splice

for use. Each

oled to room

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

c) Fiveinthe-as-received-state-using-Method-B-

Exception No| 1: Molded phenolic or urea formaldehyde insulating material is not reqliired tp be subjected
to this test.

Exception No| 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 mmm) specimen
shall:

a) Not 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

c) Nof 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 Thep
in Sections
devices.

183.2 A swit]
Standard for G
that have not

184 Millivolt

1841 Inap
wiring terming
current is flow
that the millivo

184.2 To det
is to be wired i
for the plug ar|

0

rformance of a flatiron or appliance plug is to be evaluated by means of-the’te

ching mechanism in a flatiron or appliance plug shall comply with the requir
beneral-Use Snap Switches, UL 20. The devices for the snap=switch tests are
een subjected to any other tests.

Drop Test

reviously untested switchless flatiron or appliance plug, the drop in potent
| and the corresponding male pin shall notbe greater than 50 mV while m
ng. This requirement applies also to a plug that incorporates a switching mech
It drop applies only to the female contacts.

ermine whether a flatiron or appliance plug complies with the requirement in 1
h the intended manner and connected to any convenient d-c potential. The loa
b to consist of a pair of standard stainless-steel male pins mounted on a shee

material and provided with terminals to which an adjustable noninductive load can be cqg

dimensions ar
be in service
measured bet

d spacings of pinstate provided in Table 55.1. With the plug applied to the pi
and with maximum/rated current flowing through the circuit, the drop in pot
veen each wiring’terminal of the plug (use the line side of each female contact

a switching mechanism).and the corresponding terminal on each male pin.

185 Overlodd Test

sts described

— 69 and Sections 184 — 191 as specified in Table 59.7 on sets ‘of. Six fepresentative

ements in the
to be devices

al between a
aximum rated
Bnism, except

84.1, the plug
d connections
t of insulating
nnected. The
ns as it would
ential is to be
in a plug with

185.1 Aflati

T or appiiance ptugshattperformmacceptabty whermroperated manuatty at a4

te 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 wi
184.1 and 184

188 Crushi

188.1 An aj

crushing forcg 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

10h untested plug is to be laid flat on a1/2 inch (12.7 mm) or thicker horizonta

ibjected previously to the millivolt-drop, overload, and heating tests| The
ring terminal and the corresponding male pin shall not be greater.than 100
|.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 pfeviously subjected to any of the te

be applied by means of a horizontal3/4 inch diameter (19.1 mm) round rod.
to the rod by means of the weightand 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 pllug contacts the supporting sutface.
189 Mechanical Endurance Test

that has been
scribed in this

189.1 After
oven conditio
section, it sha

b flatiron or appliance plug that is rated 5 A at 250 V and 10 A at 125V, and
ned at 200°C\(392°F) for 24 hours, is dropped by machine in the manner de
[ not:

a) Crack or-break to the extent that it becomes unfit for use or exposes live parts tp unintentional

contadt, 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
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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 Ifaru
any visible d
temperature
conditioning,
machine as de

190.2 The g
manner with g
be flexed by

191

191.1 To det
weight similar
intended man
indicated in p
coincidental

guard as indic
percent of dim

Exception: A
provide proted

bber 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 ¢
scribed in this section.

?frioration after being subjected to accelerated aging in which the guard.is,m

hard is to be assembled to the body of the plug, and the,assembly wired in
2 — 3 ft (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(

Cord Guiard Test

ermine 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
rt A of Figure 191.1. Dimension X.is to be measured with the axis of the c(
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 requiredxto 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

s

A
: |
Y = 06X
S 2009 = 5/8"
inch 5/8

mm 15.9
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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 Nof 2: A device that is a combination of special-use devices as described il 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 A277 Vac

20A,125V

20A, 250V

20A,277Vac

30 A, 250V

50 A, 250V

60 A, 250 V

75A, 250V
75A,480Vac
75A,600Vac

75 A, 600 V

100 A, 250 V
100 A, 480 Vac
100 A, 600 Vac

100 A, 600V

Table 192.1 Continued on Next Page
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Table 192.1 Continued

Ratings

200 A, 250V
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-horsepewerin

addition to the

required amp

192.3 A flus
horsepower r
surface-moun
horsepower r
117.3.1-117

3.3.

bre rating.

Table 192.2

h receptacle or attachment plug of a configuration specified in Table~192.2
bting in accordance with the table. A cord connector, appliance, gguipment o
t receptacle, or current tap of a configuration specified in Table 192.2 ar
bting shall be rated in accordance with the table. See 94.1.14,94.3.1 — 94.3.

¥ shall have a
r fixture outlet,
d assigned a
B and 117.1.1,

Horsepower ratings for NEMA configurations

NEMA configuration AC HP rating?
1-15 0.5
2-15 1.5
2-20 2
2-30 2
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

Table 192.2 Continued on Next Page
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Table 192.2 Continued

NEMA configuration AC HP rating?
1L-N
10-30 2L-L
2L-N
10-50 3L-L
2L-N
11-15 2
I'T-ZU
11-30 3
11-50 7.5
14-15 1.5€L
0.5L-N
14-20 2L-L
1L-N
14-30 2L-L
2L-N
14-50 3L-L
2L-N
14-60 3L-L
2L-N
15-15 2
15-20 3
15-30 3
15-50 7.5
15-60 10
18-15 2
18-20 2
18-30 3
18-50 7.5
18-60 7.5
L1-15 0.5
L2-20 2
L5-15 0.5
L5-20 1

Table 192.2 Continued on Next Page


https://ulnorm.com/api/?name=UL 498 2024.pdf

JUNE 20, 2024 UL 498 203

Table 192.2 Continued

NEMA configuration AC HP rating?
L5-30 2
L6-15 1.5
L6-20 2
L6-30 2
L7-15 2
L/7-2ZU Z
L7-30 3
L8-20 3
L8-30 5

L10-20 2L-L
1L-N
L10-30 2L-L
2L-N
L11-15 2
L11-20
L11-30 3
L12-20 5
L12-30 10
L14-20 2L-L
1L-N
1£14-30 2L-L
2L-N
L15-20 3
L15-30 3
L16-20 5
L16-30 10
L 18-20 2
L18-30 3
L19-20 5

Table 192.2 Continued on Next Page
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Table 192.2 Continued
NEMA configuration AC HP rating?
L19-30 10
L21-20 2
L21-30 3
L22-20 5
L22-30 10
LZO-SUR Z
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 dgvice 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 twp-wire device includes a pilot-lamp lampholder of the candelabra- or miniature-pase size, the

overall rating gf the device shall not be more than 125 V.

192.6 A devife shall be rated for disconnecting use only, not.for current rupturing, if the potgntial rating is

higher than 24§
current rating

192.7 Anap

0 V dc. A device may be rated for disconnecting use only, not for current ru
s greater than 60 A ac, dc, or ac-dc. See 94.1.1 and 117.1.1.

pliance or flatiron plug shall be rated"5’'A at 250 V and 10 A at 125 V if the spg

pturing, if the

cing between
Centers of the

centers of the|contacts is 11/16 inch (17.5 mm) or less. However, if the spacing between
contacts is mqre than 11/16 inch (17.5 mm), an appliance plug shall be rated 10 A at 250
125V. See 6.1.

V and 15 A at

MARKINGS AND INSTRUCTIONS

193 Genera

193.1 Detail

193.1.1 All nparkings and instructions required by this section shall be legibly and perma

rrently marked
and readily vislible’in the specified location

193.1.1.1 Markings and instructions that are alternatively permitted on a stuffer sheet, information sheet
etc. may be provided via a manufacturer’s web site. The web address shall be marked on the device,
packaging and/or information sheet. The web address may be in the form of a Uniform Resource Locator
(URL - http://www.___.com/___/ ), or as a Quick Response Code (QRcode). The web address link shall
take the user to an internet page containing the required information or a direct link to the required
information. The file shall be a file format that is commonly used and may be downloadable. This does not
apply to markings that are specified to be located on the device or the packaging/container only (not a
stuffer sheet) but this information may be repeated on the web site.

193.1.2 A marking shall be die stamped, ink stamped, painted, molded, or otherwise applied in a manner
determined to be indelible in accordance with the Standard for Marking and Labeling Systems, UL 969.
Other contrasting methods providing equivalent prominence and permanence meet the intent of the
requirement.
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193.1.3 An attachment plug shall be provided with all applicable markings and instructions described in

Table 193.1.

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

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

in ‘l;lc ;JIdIId Ul tlau‘cllldl:’\ UVVIIUd ;Jy =}
private labeler.

b) The catalog number or an equivalent
designation.

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 suchras "®", the
letters "ph" or "PH",;er 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.No. 1: A fuseless attachment plug
having.a 1-15P or 5-15P configuration is not
required to be marked with its electrical
rating.

Exception No. 2: An attachment plug of a
configuration specified in Table 192.2 is not
required to be marked with its horsepower
rating.

wherethe ;cyl'bm'ifﬂﬁﬁj:/t to attain, or
where several catalog numbers use

common parts

Plugs produced ft
more than one factary,

A distinctive marking, not prohibited from
being in code, identifying the device as the
product of a particular factory.

On device

Plugs requiring strip
length information.

Strip length information for the intended
conductors.

On the device near the wiring terminals, or
on a separate instruction sheet provided.

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.

See 9.1.3.
Plugs intended for a) The intended flexible-cord types (such as | On the device, on the smallest unit
field wiring Type S, SJ, SJT, HPN, and SPT-1). A cord 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

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 individi |:||Iy Qrasarange with

the appropriate cord types.

Plugs with pin-ty
terminals for field
assembly on flex
cord

ble

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-cerd
preparation.

c) Instructions concerning the Gord type or
types to be used. A description shall be
provided of any type of cofd.that may not
be physically excluded,but which is not
intended to be used.(far example, not for
use with Type TPRéxtra-flexible cord
such as used on €lectric 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 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

On an instruction card attal
device in such a manher th
unable to be readily remoy

device to the instruction ¢
intent\of.the requirement.

friction/attachment of a de
shall not be employed.

blister pack‘erequivalent %:acuring of the

ched to the
at the device is
led. The use of a

rd meets the
owever, the
ice to the card

marked, strip a small amount of suration
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 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

Table 193.1 Continued on Next Page
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Table 193.1 Continued

attachment plug

each identified configuration

Description Reference Marking Location
rating shall be indicated for each type
cord.

Plugs with 6 "CAUTION: This device is not for grounding | On the device where visible during
nongrounding use. Connect only to nongrounding circuits.” [ installation, on the smallest unit container,
configurations (other or on a stuffer sheet provided with each
than 1-15, 1-20, 1-30, device
2-15, 2-20, 2-30)
Plugs with locking 7 "Turn and pull" or an equivalent wording. On the device where visible during use
configurations
Plugs with Fig. G1.1 8 "Hospital only." See Fxceptionto 15 3 6 On the device where visible after
configuration lodated installation.
in the Standard {or
Wiring Device
Configurations, UL
1681
Plugs with Fig. ¢1.2—- |9 "CAUTION: To Avoid Electric Shock — On the deyice where visible during
C1.5 configuratipns Review premises carefully and do not use if | installation, on the smallegt unit container,
located in the this slot or blade configuration (design) is or on a stuffer sheet provifled with each
Standard for Wifing already in a circuit having a rating differing device
Device from the rating of this device."
Configurations, YL
1681
Armored plugs With 10 "Cover grounded" or with an equivalent On the device
grounded cover: statement.

Exception No. 1: The marking-is not

required if the grounding connection is

readily visible.

Exception No. 2: The-tnarking is not

required for an attachment plug of the type

described in 11.6.,
Plugs with fuses| 11 "Use only with &____ volt fuse." The potential | On the device where visible during fuse
(other than plugor to be usedin.the marking shall be the replacement
cartridge type fof potentiakrating of the fuse for which the
branch circuit device.is intended.
protection)
Plugs with fusej 12 "Disconnect power before replacing fuses" or | On the device where visible during fuse
where the fuse dan an equivalent wording. replacement
be removed aftey the
plug has been
inserted in
receptacle. See the
Exception to 15.14.6.
Stage plugs 13 "ANSI E1.24" configuration and "type" where | On the device.
complying with Type" 1S as identfied in Annex A of ANST
ANSI/ESTA E1.24 E1.24, or an equivalent wording.
dimensional
requirements (See
15.3).
Stage plugs of the 14 "CAUTION: Risk of Electric Shock — only On the device where visible during
configurations 5T20, intended for use on grounded-neutral installation, or on the smallest unit
5T30, 5T60 and electrical circuits " container, or on a stuffer sheet provided
5T100 complying with with each device.
ANSI/ESTA E1.24.
Configurable 15 Electrical rating and blade configuration for | On the device, in the case where

separable 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
attachment plug cord. Details shall be provided, including stuffer sheet provided with each device.
pictorial representation, to enable proper
assembly
Attachment fitting for | 17 Luminaire Support 50 Ib. Max On the device, on the package or on an
use with a Luminaire Instruction sheet included with the device
SEJPPO“ Receptacle Not removable or interchangeable with On the device, visible during installation
\rlgtt:g 50 Ib. support another fixture
i
Mate only with Model [model or catalog On the device, visible during installation
number]
Attachment fittind for |18 Fan Support 35 Ib. Max On the device, visible during installation
use with a ceilingt ; - ) - 1 :
Not removable or interchangeable with On the device, visible)during installation
suspended fan ther fixt
support receptacie another fixture
with a 35 Ib. supgort Mate only with Model [model or catalog On the devi€éy visible during installation
rating number]
Attachment fitting for | 19 Fan Support 50 Ib. Max On the\dévice, visible during installation
use with a : ) - - 1 :
ceilingsuspended fan Nottfm?v?ble or interchangeable with On'the device, visible during installation
support receptacle another fixture
with a 50 Ib. supgort Mate only with Model [model or catalog On the device, visible during installation
rating number]
Attachment fitting for | 20 Fan Support 70 Ib. Max On the device, visible during installation
use with a - ) - "y N -
ceilingsuspended fan Nottrr?m?v?ble or interchangeable with On the device, visible during installation
support receptaci|e another fixture
with a 70 Ib. supgort Mate only with Model [m@del or catalog On the device, visible during installation
rating number]
Plugs employing 21 Installation instructions for assembly of On the smallest unit container, or on a
spring-action clafp conductors to theterminals. Instructions stuffer sheet provided with|each device
terminals. shall include apictorial description of the
placementof the stripped conductor within
the channels/guides of the enclosure.
193.1.4 Aninlet shall be proyided 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
All inlets 1 a) The manufacturer's name, trade name or | On the device where visible after installation

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.

c) The electrical rating. A device rated for
use on alternating current circuits only shall
be identified by one of the following means:

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

(other than plug or
cartridge type for

Description Reference Marking Location
1) The letters "AC",
2) The words "AC Only",
3) The symbol r\/
4) A frequency marking (for
example, "60 Hertz"),
=AW\ b lei k. Ny
VIV PTIAOUTTIATRIIN T outliTado 5
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 to
be marked with its horsepower rating.
Inlets produced at 2 A distinctive marking, not prohibited from On the device
more than one being in code, by which the device can be
factory identified as the product of a particular
factory.
Inlets with non 3 "CAUTION — Mounting means not On the device where visibl¢ during
conductive mounting grounded. Grounding wire cenhéction installation
means. See 19.1 and required” or an equivalent'wording following
194 the word CAUTION.
Inlets with presspre- |4 The value of tightening’torque assigned in | On the device where visiblg during
wiring terminals pr accordance with.12.4.3 and 12.2.7. installation, on the smalles{ unit container,
binding screw or on an information sheet packed in the
terminals for field smallest unit container
wiring on a brangh
circuit
Inlets with 5 “CAUTION: This device is not for grounding | On the device where visibl¢ during
nongrounding use. Connect only to nongrounding installation, on the smalles{ unit container,
configurations (qther circuits." or on a stuffer sheet provided with each
than 1-15, 1-20,|1-30, device
2-15, 2-20, 2-30
Inlets with Figur¢ 6 "Hospital only." See Exception to 15.3.6. On the device where visiblg after installation
C1.1 configuratipn
located in the
Standard for Wirling
Device
Configurations, UL
1681
Inlets with Figure 7 "CAUTION: To Avoid Electric Shock — On the device where visible during
C1.2-C15 Review premises carefully and do not use if | installation, on the smallest unit container,
configurations this slot or blade configuration (design) is or on a stuffer sheet provided with each
located in the already in a circuit having a rating differing | device
Standard for Wiring from the rating of this device."
Device
Configurations, UL
1681
Inlets with fuses 8 "Use only witha ____ volt fuse." The On the device where visible during fuse

potential to be used in the marking shall be
the potential rating of the fuse for which the
device is intended.

replacement

Table 193.2 Continued on Next Page
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Table 193.2 Continued
Description Reference Marking Location
branch circuit
protection)
Stage inlets 9 "ANSI E1.24" configuration and "type" On the device.
complying with where "type" is as identified in Annex A of
ANSI/ESTAE1.24 ANSI E1.24, or an equivalent wording.
dimensional
requirements (See
15.3).
Stage inlets of the 10 "CAUTION: Risk of Electric Shock — only On the device where visible during
configurations 5T20, intended for use on grounded-neutral installation, or on the smallest unit
5T30, 5T60 and electrical circuits” container, or on a stuffer she¢et provided
5T100 complying with each device.
with ANSI/ESTA
E1.24.
Inlets employing p 11 Installation instructions for assembly of See 193.2.5 and 193.2.6
combination wire| conductors to the terminals. Instructions
binding/pressure shall include a pictorial description of the
wire-type termingls placement of the stripped conductor within
for field wiring onja the channels/ guides of the enclosure
branch circuit
Inlets employing 12 Installation instructions for assembly of On the smallest unit container, or on a

spring-action clafnp
terminals

conductors to the terminals. Instructions
shall include a pictorial description of.the
placement of the stripped conductorwithin
the channels/guides of the enclosure.

stuffer sheet provided with ¢

ach device.

193.1.5 A cqrd connector shall be provided with alt*applicable markings and instructiong described in
Table 193.3.
Table 193.3
Marking and instructions applicable to cord connectors
Description Reference Marking Location

All cord connectdrs

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

On the device where visible
Exception: The catalog num
prohibited from appearing o
container when the product

after installation
ber is not

h the unit

s too small, or

where the legibility is difficulf to attain, or

ers use

identified by the brand or trademark owned | where several catalog numH
by a private labeler. common parts.

b) Thc L,ata:uy ||u|||bcl vl ait cquiva:cl It

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 ",\/",

4) A frequency marking (for
example,

Table 193.3 Continued on Next Page
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Table 193.3 Continued

pin-type terminajs for
field assembly oh

the cord. Details shall be provided,
including pictorial representation, to enable

Description Reference Marking Location
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".
Cord connectors 2 A distinctive marking, not prohibited from On the device
produced at more being in code, by which the device can be
than one factory identified as the product of a particular
factory.
Cord connectors 3 "For disconnecting use only," or "Not for On the device where visiblg during use
intended for current rupturing,” or an equivalent
disconnecting uge statement.
only
Cord connectors 4 Strip length information for the intended On the deviee-near the wiring terminals or
requiring strip lepgth conductors. on a separate instruction sheet provided
information. Seq with eaeh’device.
9.1.3
Cord connectiorfs 5 a) The intended flexible-cord types (such Onrthe device, on the smallest unit
intended for field as type S, SJ, SJT, HPN, and SPT-1). A container, or on a stuffer sheet provided with
wiring cord identification referring to the genefic each device
(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 cofds identified
in the family can be utilized\with the device.
b) The conductor size-or'sizes.
c) The total numbérof 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.
Cord connectorq with 6 a) Instructions for assembling the device to | On an instruction card attaghed to the

device in such a manner that the device is
unable to be readily removéd. The use of a

flexible cord

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

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.

Table 193.3 Continued on Next Page
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Table 193.3 Continued

grounded covers

Description Reference Marking Location

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

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

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 |7 "CAUTION: This devige s not for grounding | On the device where visible|during
nongrounding use. Connect only to,nongrounding installation, on the smallest pnit container,
configurations (1415, circuits." or on a stuffer sheet provided with each
1-20, 1-30, 2-15,[2- device
20, 2-30)
Cord connectorsjwith | 8 "Turn@ndpull" or an equivalent wording. On the device where visible|during use.
locking
configurations
Cord connectors jwith | 9 "Hospital only." See Exception to 15.3.6. On the device where visible|after installation
Fig. C1.1
configuration loc@ted
in the Standard for
Wiring Device
Configurations, L
1681
Cord connectors with/| 10 "CAUTION: To Avoid Electric Shock — On the device where visible|during
Figure C1.2-C1.5 Review premises carefully and do not use if | installation, on the smallest unit container,
configurations this slot or blade configuration (design) is or on a stuffer sheet provided with each
located in the already in a circuit having a rating differing | device
Standard for Wiring from the rating of this device."
Device
Configurations, UL
1681
Armored cord 11 "Cover grounded" or an equivalent On the device
connectors with statement.

Exception No. 1: The marking is not
required 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.

Table 193.3 Continued on Next Page
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Table 193.3 Continued

employing sprin
action clamp
terminals.

©
T

conductors to the terminals. Instructions
shall include a pictorial description of the
placement of the stripped conductor within
the channels/guides of the enclosure.

stuffer-sheet provided with

Description Reference Marking Location
Cord connectors with |12 A statement instructing the user how to On the device where visible during use
spring-actuated disengage the latching mechanism so that
latching mechanism a mated attachment plug can be removed
from the cord connector outlet.
Stage cord 13 "ANSI E1.24" configuration and "type" On the device.
connectors where "type" is as identified in Annex A of
complying with ANSI E1.24, or an equivalent wording.
ANSI/ESTA E1.24
dimensional
requirements (See
15.3). :
Stage connectonls of |14 "CAUTION: Risk of Electric Shock — only On the device where visiblg during
the configuration)s intended for use on grounded-neutral installation, or on the~smallgst unit
5T20, 5T30, 5T40 electrical circuits" container, or on afstuffer sheet provided with
and 5T100 complying each device.
with ANSI/ESTA
E1.24.
Cord Connectorg 15 Installation instructions for assembly of On the'smallest unit contaifer, or on a

Pach device

193.1.6 A rgceptacle shall be provided with all applicable<markings and instructions des

193.4.

Marking and instructions applicable to receptacles

Table 193.4

tribed in Table

Description

Reference

Marking

Location

All receptacles

1

a) The manufacturer's name, trade name or
trademark, or other descriptive marking by which
the-grganization 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.

c) The electrical rating. A device rated for use on
alternating current circuits only shall be identified

lo. £l £all H
vy onreormeonowingmeans |
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,

On the device where vis
installation. See 193.2.4]
details.
Exception No. 1: The c4
not prohibited from appq
container when the proqg
or where the legibility is
or where several catalog
common parts.

Exception No. 2: The in
instructions for 5-15R, 5|

ble after
for location

talog number is
aring on the unit
uct is too small,
Hifficult to attain,
numbers use

ktallation
20R, 6-15R, and

as specified in 193.2.5. See also

Reference No. 23 in this

shall be located

table.

Table 193.4 Continued on Next Page
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Table 193.4 Continued
Description Reference | Marking Location
the marking shall also include the word
"wye", or the letter "Y".
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 being in | On the device
produced at more code, by which the device can be identified as the
than one factory product of a particular factory.
Receptacles 3 Strip length information for the intended On the device near the wiring terminals,
requiring strip length conductors. or on a separate instruction sheet
information. See provided with each devick.
9.1.3
Receptacles not 4 "CAUTION - Risk of Electric Shock. Do Not On the device where Visible while the
intended for Disconnect Under Load" or an equivalent device is in the mated condition
interrupting curreint statement following the word "CAUTION".
Receptacles with| 5 "Use only witha ___ volt fuse." The potential to On the device where visible during fuse
fuses (other than be used in the marking shall be the potential replacement
plug or cartridge fype rating of the fuse for which the device is intended.
for branch circuit
protection
Receptacles withf TT- | 6 "Recreational Vehicle use only" On the device where visible after
R configuration installation
Receptacles with| 7 A grounding, locking-type receptacle. with the On the device where visible after
Figure C1.1 configuration shown in Figure C3.8,for use in installation
configuration locgted hospitals only shall be marked “Haospital only."
in the Standard for See Exception to 15.3.6.
Wiring Device
Configurations, L
1681
Receptacles with 8 "CAUTION — Mountihg means not grounded. On the device where visible during
nonconductive Grounding wire'€onnection required" or an installation
mounting means equivalent-wording following the word CAUTION.
See 29.1.2.
Isolated-ground 9 An orangde colored triangle with sides 5/32 inch On the device where visible after the
receptacles (4-00mm) or more in length. The triangle is not receptacle and cover plafe are installed
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
means not grounded. Grounding wire connection | installation
required," or with an equivalent wording following
the word "CAUTION."
A statement indicating its intended use to reduce | On the device, on the smillest unit
electrical noise (electromagnetic interference) by | container, or on a stuffer sheet provided
purposely insulating the grounding circuit from with each device.
any metallic wiring system.
Display receptacles 10 "Display Receptacle" or equivalent wording. The | On the device where visible during
words "Floor Receptacle" are not considered to installation
be equivalent.
Receptacles with 11 a) Instructions for releasing the wire from the On the device where visible during

push-in terminals

terminal connection, that shall be located where
readily visible during wiring and rewiring,

b) "Solid wire only" unless the terminal is
intended for both solid and stranded wire,

installation

Table 193.4 Continued on Next Page
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Table 193.4 Continued

receptacles

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".

stuffer sheet provided w

Description Reference | Marking Location
c) Instructions 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 receptacles |12 "CO/ALR" On the device where visible after
installation
"Replace Only With CO/ALR Device". On the device where visible during
installation
AL-CU devices +3 ATeceptacie Tated-30Aorgreaterwhictris— T Omrthedevice where visjble after
intended for use with aluminum conductors or installation
copper and aluminum conductors shall be
marked "AL-CU".
AL-CU receptacles 14 A receptacle rated 30 A or greater which is On the devieeywhere vis|ble after
for use on 75°C wire intended for use with aluminum conductors or installation
copper and aluminum conductors rated 75 °C
(167 °F) shall be marked "AL-CU, 75 °C".
Receptacles rat¢d 15 A receptacle intended for use with conductor QOn the device where visjble during
greater than 304, sizes based on the ampacity of wire rated 75°C,, J-installation, or on the snjallest unit
and 100 A or lesf for may be marked: “Suitable for use with container, or on an inforfnation sheet
use on copper Conductors sized to 75°C ampacities” or. packed in the smallest unit container.
conductors only, equivalent.
intended for use|with
conductor sizes
based on the
ampacity of wire
rated 75°C. See
118.1.4(d)
Tamper-resistanf 16 The phrase "Tamper, Resistant" or the letters On the device where vis|ble after
receptacles "TR". The letters™TR" shall be a minimum of 3/16 | installation with the covgr plate removed
inch (4.8 mm).in-height. or, when there is no covér plate, on the
side of the device, at no|jmore than
0.590551 inch (15 mm) from the
receptacle working surfdce.
Self-contained 17 Installation instructions that include the following: | On the smallest unit package, tag or

th each device.

e) Necessary installation instructions such as:

1) Wall or ceiling limitations (material,
thickness),

2) Cable preparation (required slack,
tools),

3) Selection of wiring material,
4) Bracket references, and

5) Maximum 2.125-inch (54-mm) slit
length for nonmetallic sheathed cable

being prepared for installation.

Table 193.4 Continued on Next Page
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Table 193.4 Continued
Description Reference | Marking Location
A device not capable of being replaced with a On the device where visible after
conventional outlet box and receptacle shall be installation
marked with:
a) The type of receptacle necessary for
replacement purposes, and
b) Instructions for disassembly prior to
replacement.
A device intended for replacement with similar On the device where visible after
devices without the use of special tools shall be installation
specifically marked to indicate this.
Receptacles with| 18 The value of tightening Torque assigned in On the device where visible during
pressure-wiring accordance with 12.4.3 and 12.2.7. installation, on the smallgst unit
terminals or binding container, or on afinformation sheet
screw terminals fpr packed in the smallest unit container.
field wiring on branch
circuits
Receptacles with 19 "CAUTION: This device is not for grounding use. | On the device where visible during
nongrounding Connect only to nongrounding circuits." installation, on the smallgst unit
configurations (ofher container, or on a stuffer gheet provided
than 1-15, 1-20, 1-30, with each device.
2-15, 2-20, 2-30)
Receptacles with| 20 "CAUTION: To Avoid Electric Shock — Review On the device where visible during
Figure C1.2-C1[5 premises carefully and do not use if this'slot or installation, on the smallgst unit
configurations blade configuration (design) is already, in‘a circuit | container, or on a stuffer pheet provided
located in the having a rating differing from the rating of this with each device.
Standard for Wiring device."
Device
Configurations, L
1681
Flush receptacle: 21 "REPLACEMENT USE ONLY ON EXISTING On the smallest unit contpiner
with 1-15R CIRCUITS WITH NO'MEANS FOR
configuration GROUNDING;™or the equivalent.
15 and 20 A flush 22 On the device, on a stuffgr sheet, or on
receptacles with pire- the smallest unit containgr for individually
binding screws, Rack- - packaged devices; on th¢ device for
wired pressure plates Optional Symbol Type of devices packed for bulk ghipment
. marking (See 193.1.6A) conductor ) S . .
(clamp terminals}, suitable for If the installation instructipn marking on
and/or push-in use with the receptacle is different from the
terminals for use jwith —_ - marking either appearing on the
copper wire only ngp:rrwﬁze @ @ @ OCr:)I;;per wire packaging, label or instryction, the
only” or “CU marking appearing on th¢ packaging,
wire only” label or instruction shall Be used to
or symbol: identify the type and size|(AWG) of
cw G0 conductors suitable for uge with the
receptacle. If no instruction is available
“CC”or Use Copper-Clad or provided with the receptacle, the
C9pper'°!?d . @®® Aluminum only | markings appearing on the receptacle
‘(':V'J_ecloaﬂywicr’; shall be used.
only", or
"Notice — Use
only copper-
clad wire with
this device", or
"Notice —
Connect only
copper-clad
wire to this
device"

Table 193.4 Continued on Next Page


https://ulnorm.com/api/?name=UL 498 2024.pdf

JUNE 20, 2024

UL 498

217

Table 193.4 Continued

Description

Reference

Marking

Location

“AL” or Use
Aluminum wire
only" or " AL
wire only", or
"Notice — Use
only Aluminum
wire with this
device", or
"Notice —
Connect only
Aluminum wire
to this device"

Aluminum wire
only

@E®

“CC-CU” or
“CU-CC” or
“Use copper or
copper-clad
wire only" or
"Cu and Cu-
clad wire only",
or "Notice —
Use only
copper or
copper-clad
wire with this
device", or
"Notice —
Connect only
copper or
copper-clad
wire to this

Copper, or
Copper-Clad
Aluminum

©WEO®

device"

5-15R, 5-20R, 6{15R
and 6-20 R flush
receptacles withjonly
push-in terminalp

23

"15 ampere brancheircuits only" and "14 AWG
solid copper conductors only", or equivalent
wording.

On the device where vis
installation

ble during

"For use on 15 ampere branch circuits only and
with 14 AWG solid copper conductors only", or
equivalent wording.

On the smallest unit con|

tainer

24

Installation instructions which include a 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.

See 193.2.5and 193.2.4

5-15R, 5-20R, 6}15R
and 6-20R flush
receptacles wit|

25

"Push-in terminals for use on 15 ampere branch
circuits only and with 14 AWG solid copper

conductors only" or equivalent wording

On the device where vis
installation

ble during

combination push-in
and wire-binding
screw terminals

"Push-in terminals for use on 15 ampere 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 con

tainer

5-15R, 5-20R, 6-15R
and 6-20R flush
receptacles with
combination push-in
and wire-binding
screw terminals

26

Installation instructions which include a 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.

See 193.2.5 and 193.2.6

5-15R, 5-20R, 6-15R,
and 6-20R flush
receptacles with
push-in terminals

27

Installation instructions which include instructions
regarding reuse or rewiring for a receptacle
employing push-in terminals with a wire-release
mechanism.

See 193.2.5 and 193.2.6

Table 193.4 Continued on Next Page
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Table 193.4 Continued
Description Reference | Marking Location
with a wire release
mechanism
28 "Push-in terminals not for reuse", or with an On the device where visible during
5-15R, 5-20R, 6-15R, equivalent wording, where visible during installation
and 6-20R flush installation.
recepFacIes ‘{Vith 29 Installation instructions which include the phrase | See 193.1.5 and 193.1.6.
PL_JSh-In terrpmals "Do not re-use or rewire push-in terminals" or
without a wire ) equivalent wording for a receptacle employing
release mechanism push-in terminals that are not provided with a
wire release mechanism.
All 5-15R, 5-20R'l 6- [30 Date or other dating period of manufacture not On the device
15R and 6-20 R fjush exceeding any three consecutive months.
and self-contained An abbreviated date of manufacture or a
receptacles . .
nationally accepted conventional code or code
affirmed by the manufacturer is not prohibited
provided that the code does not repeat in 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, 5-20R} 6- | 31 Installation instructions that contain all of the See 193.2.5 and 193.2.6

15R and 6-20 R fjush
receptacles

information needed for installation and usé as
intended, including the following:

a) The manufacturer's name or trademark.

b) The words "To Install", "Installation
Instructions”, or the equivalent.

c) Branch circuit conductorywire size for each
terminal construction provided on the receptacle.
A reference to sizingthe branch circuit
conductors in agcordance with the National
Electrical Code meets the intent of the
requirementwhen the instructions also contain a
cautionary-marking restricting installation to a
qualified*person. This information is not required
for areceptacle employing wire leads.

d) Branch circuit conductor strip length. A strip
gauge marked on the device meets the 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
requ lired far a rpr\pln’mhlp pmplnying 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-stripped.

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 or on a
wiring diagram meet the intent of the
requirement.

Table 193.4 Continued on Next Page
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Table 193.4 Continued

fan support
receptacle with a 70
Ib. support rating

Description Reference | Marking Location
All Flush Receptacles | 32 "Do Not Disconnect Under Load" or an equivalent | On the device where visible during
provided with statement. installation.
separable terminal
assembly
All Flush Receptacles | 33 “USE ONLY WITH SERIES On both the receptacle and special
provided with RECEPTACLE ” or equivalent statement where | purpose connector where visible during
separable terminal the blank includes the manufacturer’s name and | installation.
assembly product series designation.
Pop-Out Receptacle |34 "CAUTION: Risk of Electric Shock. Not intended | On the device where visible during
to be installed in a counter top or a similar work installation and also marked on the
surface” or an equivalent wording following the smallest unit shipping cdntainer.
word CAUTION.
Pop-Up Receptdcle |35 "Suitable for installation in a counter top or a On the device whete vis|ble during
Assembly similar work surface" or an equivalent wording. installation and also maiked on the
smallest unitishipping cqntainer.
Stage receptaclgs 36 "ANSI E1.24" configuration and "type" where On the device.
complying with "type" is as identified in Annex A of ANSI E1.24,
ANSI/ESTA E1.24 or an equivalent wording.
dimensional
requirements (Sgpe
15.3).
Stage receptaclgs of |37 "CAUTION: Risk of Electric Shock — only On the device where vis|ble during
the configuration)s intended for use on grounded-neutral €lectrical installation, or on the snfallest unit
5T20, 5T30, 5T40 circuits" container, or on a stuffe sheet provided
and 5T100 complying with each device.
with ANSI/ESTA
E1.24.
Receptacles 38 Installation instructions.ferassembly of See 193.2.5and 193.2.4
employing a conductors to the terminals. Instructions shall
combination wir¢ include a pictorial description of the placement of
binding/pressure the stripped canductor within the channels/
wire-type termingls guides of thelenclosure
for field wiring o a
branch circuit
Lighted Receptgcle 39 "Indeer Use Only" Marked on device wherg visible during
installation. See 42A.2 Hxception No. 1.
Inlets employing 40 Installation instructions for assembly of On the smallest unit container, oron a
spring-action clgmp conductors to the terminals. Instructions shall stuffer sheet provided with each device.
terminals. include a pictorial description of the placement of
the stripped conductor within the channels/guides
of the enclosure.
Luminaire Suppért 41 Luminaire Support 50 Ib. Max On the device, visible dyring installation
Receptacle 50 IH
support rating
Ceiling-suspended 42 Fan Support 35 Ib. Max On the device, visible AFTER installation
fan support
receptacle with a 35
Ib. support rating
Ceiling-suspended 43 Fan Support 50 Ib. Max On the device, visible AFTER installation
fan support
receptacle with a 50
Ib. support rating
Ceiling-suspended 44 Fan Support 70 Ib. Max On the device, visible AFTER installation
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193.1.6A If a symbol marking shown in Table 193.4, Reference No. 22, is used the marking shall be
legible, with letters at least 1.6 mm (1/16 inch) high. When molded, the circles and bar of the marking
Figure 193.1A shall be formed by lines that have twice the width and thickness of the lines used for the
letters.

Figure 193.1

Non-CO/ALR marking
Figure deleted

Figure 193-tA
Symbols
(See Table 193.4 Reference No. 22)

mm m|n 6 mm min t
394 inches) (0.236 inche |nches
O157|n 0094|n T
4 mm) 2 4 mm)

4 mm (0.157 in) if marked on the device 12.4 mm (0.094 in) if marked on the devide

|'54>

$3918m

NOTE: Figure 193.1As shown to illustrate dimensions for those symbols identified in Table 193.4.

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.
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Table 193.5

Markings and instructions applicable to current taps wired on flexible cord

™

intended for fiel
wiring

as type S, SJ, SJT, HPN, and SPT-1). A
cord identification referring to the generic

Description Reference Marking Location
All current taps 1 a) The manufacturer's name, trade name On the device where visible after
or trademark, or other descriptive marking | installation
by which the organization responsible for Exception: The catalog number is not
the device is to be identified. A traceable prohibited from appearing on the unit
code is not prohibited when the device is container when the product is too small, or
identified by the brand or trademark where the legibility is difficult to attain, or
owned by a private labeler. where several catalog numbers use
b) The catalog number or an equivalent common parts
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 ,\/
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 thatare intended for use
only on a wye system, the
marking shall also include the
word“wye", or the letter "Y".
Current taps 2 A distinctive marking, not prohibited from On the device
produced at mofe being in‘code, by which the device can be
than one factory identified as the product of a particular
factory.
Current taps 3 Strip length information for the intended a) On the device near the Wiring terminals,
requiring strip conductors. or
g1f10|:'3mat|on. Se¢ b) On a separate instruction sheet
== provided with each device
Current taps 4 a) The intended flexible-cord types (such On the device, on the smallest unit

container, or on a stuffer sheet provided
with each device.

\I.I GUUI mantco Tur Tavimttan Illy UT'UUTUS
(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.

The information is not prohibited from
being combined in an abbreviated format

Table 193.5 Continued on Next Page
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Table 193.5 Continued

Description

Reference

Marking

Location

(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 the cord. Details shall be provided,
including pictorial representation, to

enable proper assembly by an
innvparinnrnd persan

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

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 sich
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 polatization must be maintained.
Examiné: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
cord cleanly before attaching the wires to

intent of the requirement:Hpwever, the
friction attachment of @ dev|ce to the card
shall not be employed)

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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Table 193.5 Continued

removed after the
blades have been
inserted in

Description Reference Marking Location

Current taps with 7 "Use only witha ____ volt fuse." The On the device where visible during fuse
fuses (other than potential to be used in the marking shall replacement

plug or cartridge be the potential rating of the fuse for which

type for branch the device is intended.

circuit protection)

Current taps with 8 "Disconnect power before replacing fuses" | On the device where visible during fuse
fuses where the or an equivalent wording. replacement

fuse can be

receptacle. See|the
Exception to 154.6.

193.1.8 A flptiron or appliance
described in Table 193.6.

plug shall be provided with all applicable markings and instructions

Table 193.6

Marking and instructions applicable to flatiron and appliance plugs

Description Reference

Marking

Location

All flatiron and 1
appliance plugs|

a) The manufacturer's name, tradé’name
or trademark, or other descriptive marking
by which the organization*tesponsible 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 cataleg number or an equivalent
designation.

c) The-electrical rating. A device rated for
tse 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 f\/

On the device where visiblg after
installation.
Exception: The catalog nunber is not
prohibited from appearing pn the unit
container when the produdt is too small, or
where the legibility is difficylt to attain, or
where several catalog numbers use
common parts.

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.

Flatiron and 2
appliance plugs
produced at more
than one factory

A distinctive marking, not prohibited from
being in code, by which the device can be
identified as the product of a particular
factory.

On the device.

Table 193.6 Continued on Next Page
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Table 193.6 Continued
Description Reference Marking Location
Flatiron and 3 a) The intended flexible-cord types (such On the device, on the smallest unit

appliance plugs
intended for field
wiring

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.

b) The conductor size or sizes.

container, or on a stuffer sheet provided
with each device.

C) The totdal niumpoer O CONAuctors.

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 bé
included individually or as a range with the
appropriate cord types.

193.1.9 Ang
with all applicg

193.1.10 A
device cover p

ngle or shroud adapter for use with attachment plugs and cord connectors sh3ll be provided
ble markings and instructions described\in Table 193.7.

bceptacle that is provided with a_rotatable outlet or outlets and is not provided with a flush
late or outlet box cover shall be‘marked where visible during installation with the following or

equivalent, "For Use Only With (Cat;*No) (Series) Cover Plate, Manufactured by __| "
Table 193.7
Marking and instructions applicable to angle and shroud adapters for use with attachment plugs

and cord connectors

Description

Referéence

Marking

Location

All devices

1

a) ldentification of the attachment plugs,
cord connectors, or both, on which the
angle or shroud adapter is intended to be

a) On the device,

b) On the smallest unit container, or

nstatted; dentifred by manufacturer rame;
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.

d) The total number of conductors.

€) 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

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

193.2.1 An
shall appear
not installed i

193.2.2 A n
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 pieg
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 device is completely
the intended manner.

parking or instruction that is required to be provided on a device where
all appear on any surface of the device that will*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 beisible after the device is completely a
b intended manner, but not on a face or other surface that will be obscured w
another.

arking or instruction thatlis)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
N a receptacle, stich a marking shall appear in one of the following locations:

the front'of the body or mounting yoke of a receptacle intended for use with a

the‘outside of a receptacle mounted on a metal outlet-box cover;

b) On

ther restriction
hssembled but

visible during
hile wiring and

uring use shall
ssembled and
hen the device

fter installation
ssembled and
r the ears are
elsewhere on

separate flush

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

appea

r 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
than two receptacles if the container is marked "Individual devices not marked for retail sale" or
equivalent wording.
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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 bundled in bulk, provided on a tear-off pad, or in other form that is packed in the bulk shipping
container. The instructions need not be attached to each individual receptacle.

c) Bulk-

uipment — On

the deyice, the unit container, or on a separate single instruction sheet or card \enclosed in the

shippi
install

193.2.6

container. The shipping container shall be marked with a statement, "$ee enclosed
ion instructions" or equivalent wording.

If anly of the instructions described in 193.2.5 are placed on the unit container or display card or

on an information sheet packed in the unit container, then all such information in its entirety shall be so
placed. The information in a marking or instruction shall not be divided between a unit conftainer and an

information sheet. A portion of the information may be repeated in maore than one location.

194

194.1

194.1.1
conductors or

Identifigation and Marking of Terminals

Grounded and grounding

Device wiring terminals designated "W" (white) intended for connection to grqunded circuit
"G" (green) for grounding conductors shall be clearly and permanently idgntified on the

device in accqrdance with Table 194.1 or Table 194.2. The colors or markings specified fof this terminal
identification shall not be applied to other than'the designated terminals. The identifications shall be readily
recognizable during wiring and relate directly-to the appropriate terminals.

Exception: A device that is intended only for factory assembly to a flexible cord and that is intended to be

wired in accor¢lance with Fiqure 194.1 is not required to comply with this requirement.

Table 194.1
Identification of wiring terminals

Identification by:

Grounded terminal

Grounding terminal

All other tern1inals

Wire-binding screw

Whitcorsitver-cotoredmeta—]
or plating on circular screw
head

nut® or slotted screw head®

—Orh'e'r'rh'an'wh',te, 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
symbol? distinctively marked
adjacent to wire entrance hole

Other than white, silver, grey,
or green area adjacent to wire
entrance hole (does not
preclude a white, grey, or
green back cover)

Terminal plate?

White or silver-colored metal

or plating

Other than white, silver, grey,

or green metal or plating

Table 194.1 Continued on Next Page
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Table 194.1 Continued

Identification by:

Grounded terminal

Grounding terminal

All other terminals

terminal

Insulating enclosure or

"W", marked on or directly

or silver-colored metal or
plating on terminal

The word " white" or the letter

adjacent to terminal®, or white

The word "green", or
"ground", the letters "G" or
"GR"°, or the grounding
symbol® marked on or directly
adjacent to terminal, or green
colored terminal

Other than white, silver, grey,
or green-colored terminal

® Not readily removable. See 194.3.1.
°In letters at least 1/16 inch (1.6 mm) high.

& Only when all line-terminal binding screws are of the same color.

4 The grounding

symbol shown in Figure 194.2 permitted with or without the circle.

Solid color othe
gray, or green?

Table 194.2
Identification of leads
Identification Ry: Grounded conductor Grounding conductor All other gonductors
Color of braid® Solid white or gray (without Not applicable White or gray wjth tracer in
tracer) braid or

I than white,
without tracer)

Color other than white, gray or
green, with tracer in braid

Not applicable,

Solid color othe
gray or green? (

I than white,
ithout tracer)

Color of insulati

Solid white or gray; stripe, white
or gray, on contrasting color
other than green?®

Greenwith or without one or
more yellow stripes

Solid color othe
gray, or green®

I than white,

all strands of the conductor

the strands of th

Color of separafor® Solid white or gray Not applicable Solid color othef than white,
gray or green?
Conductor tinning® Tin or other acceptable metal on | Not applicable No tin or other White metal on

e conductor

@ A green wire,
b If color of brai

¢ If conductor tir

, insulation, or separatot.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.

vith or without one or more yellow stripes, is to be used only as an equipment grounding conductof.

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 <
—K D\
o 0
WHITE
OTHER THAN
C GREEN OR WHITE D
2 GREEN
] OTHER THAN [
GREEN OR WHITE
{l
WHITE
E F
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 — Eachlillustration is representative of an outlet or a cap.
A-F — One condugtor is green.
G and H — No confuctor is green.
A-F — The cross sgction of.the/blade to which the green conductor is connected may be U-shaped instead of circular as illustrated.
G — The cross sedtion+of the radial blade may be L-shaped instead of rectangular as illustrated.
A, C-F, G and H —|White signifies that the conductor is finished to show a white or gray color or is equivalently identifled by:

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.
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 Othel terminals
194.2.1 De\ice wiring terminals other than the grounded and<grounding terminals descriped in 194.1.1

are not requin
according to

a) Vie
blade
marke

b) Vig
contad
termin

194.3 Remd

19431 Ap
removable if
staked termin
appendage to

ed 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
d in sequence "X", "Y"and "Z."

wing the face end of the receptacle and proceeding clockwise, starting from

t slot (G), or in the abseneeg of a grounding contact slot, the grounded conta
bls shall be marked in s€quence "X", "Y"and "Z."

pvable 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
it 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 designations-forwiring devices
for use in hazg@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 devige intended to
provide a dedree of protection to the contacts, blades, terminals,.and other live parts of tha{ device and of
joini devices or components comprising a complete protective system against specified
conditions, both when the device is unmated and when it is fully connected fto its intended
. 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 integrally 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 and 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 When+a 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.

use of a tool

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

bart of an environmental enclosure can be completely removable without the
Dsure type designation required in SA7.1 is marked only on the removable part

e 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 enclostire to provide drainage
sion for drainage on the device itself when the jinstallation instructions or
Hevice 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

the mounting means shall be external to the cavity containing live parts.

SA3.8 Arec
knockouts or

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

an adjoining
s not required
smallest unit

bll be shipped
jce to indicate

losure rating,

ludes conduit
bpenings only

in the top and pottom enclosure walls.

SA3.9 A Typge 4, 4X, 6, 0or6P environmental enclosure comprised of two mateable
connected together shall. have enclosure securement means other than blade-and-contact re
to resist unintgnded separation initiated solely by the force of hose-directed water.

devices fully
ptention alone

SA3.10 To reduee,the risk of unintentional separation while submerged, a Type 6 or 6P ¢nvironmental

enclosure conjprised of two mateable devices fully connected together shall:

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 The Type 6 or 6P environmental enclosure designation shall be limited to grounding-type
attachment plugs, receptacles, cord connectors, and inlets.

SA4 Polymeric Enclosures

SA4.1 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 thea
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 electrical 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 gakket 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.
PERFORMARNCE

SA6 General

SA6.1 The ¢nclosuref a device shall comply with the requirements and tests specified
for the particlilar environmental enclosure type appropriate for the intended use and des
device. Requjrements and test descriptions are contained in the Standard for Enclosure
Equipment, Environmental 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 usling:

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
Environ
Type Intended use and description Requirements or qualification tests from UL 50E
2 Indoor use primarily to provide a degree of protection | Corrosion protection (5.3)or Rust Registance Test,
against limited amounts of falling water and dirt. .
Drip Test,
Gaskets,
Gasket Tests'
3 Outdoor use primarily to provide a degree of Rain Test,
protection against rain, sleet, wind blown dust and . .
damage from external ice formation. Dust,Test or the hose test described i the Hose and
Hosédown 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 .
external ice formation. lcing Test,
Outdoor Enclosures,
Indoor Enclosures,
Corrosion Resistant Enclosures,
Gaskets,
Gasket Tests
3S Qutdoor use primarily to provide a degree of Rain Test,
protection against rain, sleet, windblown dust and to
provide for operation of external mechanisms when Outdoor method of the DUST Test or the hose test
ice laden. described in the Hose and Hosedown Test,
Icing Tests,
QOutdoor Enclosures,
Indoor Enclosures,
Corrosion Resistant Enclosures,
Gaskets,
Gasket Tests
4 Indoor or outdoor use primarily to provide a degree of | Hosedown test described in the Hose and Hosedown
protection against windblown dust and rain, Tests,
splashing water, hose-directed water and damage Outdoor Encl
from external ice formation. utdoor Enclosures,

Table SA6.1 Continued on Next Page
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Table SA6.1 Continued

Type

Intended use and description

Requirements or qualification tests from UL 50E

Indoor Enclosures,

Corrosion Resistant Enclosures,
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 (5.3) or Rust Regsistance Test,
Drip, Test,

Indoor settling airborne dust method pf 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 from-external ice
formation.

Hosedown test described in the Hos¢ and Hosedown
Tests,

Icing Tests,

Submersion Tests,

Outdoor Enclosures,

Indoor Enclosures,

Corrosion Resistant Enclosures,
Gaskets,

Gasket Tests

6P

Indoer or outdoor use primarily to provide a degree of
pratection against hose-directed water, the entry of
water during prolonged submersion at a limited depth

Hosedown test described in the Hos¢ and Hosedown
Tests,

Icing Test,

| 4 l £ 4
antGamageTromexternariceTormmaton:

Outdoor Enclosures,

Indoor Enclosures,

Corrosion Resistant Enclosures,
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,

Table SA6.1 Continued on Next Page
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Table SA6.1 Continued
Type Intended use and description Requirements or qualification tests from UL 50E
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 | Corrosion protection (5.3) or Rust Resistance Test,
against dust, spraying of water, oil, and noncorrosive .
coolant. Oil Test,
Gaskets,
Gasketr Test
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 Cpnsiderations,
UL 50E, talcum powder, a moisture-indicating paste, or other similar moisture indicator is to|be used. The
moisture indigator 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. Moistur¢ on exposed
blades is accgptable only for an unmated attachment plug or inlet thatis not provided with a means to

maintain the integrity of the specified enclosure type in the blade area."Water is permitted
h result of the Rain Test, the Drip Test, the Hose and'Hosedown Tests, and the Submersion

the device as
Test.

SA6.5 The R
with the Hose
tests from the

bn the face of

ain Test and the Drip Test are not required tosbe conducted when the enclosure complies
and Hosedown Tests. Table SA6.2 lists other-acceptable substitutes for specific qualification
Standard for Enclosures for Electrical Equipment, Environmental Considerations, UL 50E.

Table SA6.2

Acceptable test substitutes

Qualificatign test from UL 50E Acceptable substitute for the Special conditions
qualification test
Rain Test Hose or Hosedown Test None
Drip Test Hose or Hosedown Test None
Dust Test (Outdgor method) Hose test described in Hose or None
Hosedown Test
Dust Test (Indoof circulatihg airborne Atomized Water Test— Method A or the None
method Hose or Hosedown Tests
Dust Test (Indoof ciretlating airborne Atomized Water Test— Method B or the None

method and indd

or'settling airborne 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 Pressure Test Submersion Test Enclosure does not have connections for

pressurizing the interior and the duration
of the submersion is increased from 30
minutes to 24 hours

SA6.6 The Dust Test is not required to be conducted when the enclosure complies with the Submersion
Test. For the devices covered by this supplement, the Submersion Test is not an acceptable substitute for
the Hose and Hosedown Tests.
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SA6.7 An attachment plug, receptacle, inlet, or cord connector shall also comply with the Crushing
Resistance Test described in the Standard for Polymeric Materials — Use in Electrical Equipment
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.

SAB6.8 The ball impact test mentioned in SA6.7 is to be conducted:

a) Atroom 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) Imr
intend
such g

MARKINGS

SA7 General

SA7.1 Ade
"Enc. Type(s)
more of the 6

hediately after being conditioned for three hours in a cold chamber at 0°C (32
bd for indoor-use only in locations where the temperature is less than actualro
s in an unheated garage.

ice with an environmental enclosure rating shall be;.marked "Enclosure Type
;" "Enc. ," or the equivalent, where the blank is to be filled
nclosure type designations specified in Table SA6.1. An enclosure that con

performance
self-closing s

requirements only when its cover or cap is clesed and that has a cover or ¢z
all be marked "Enclosure Type When Cover Closed," or the equiva

F) for devices
bm conditions,

s,
in with one o
hplies with the
p which is not
ent, where the

blank is to filled in with the type designation. An.enclosure that complies with the performance
requirements|only when the device is fully connecied to its intended mating device shgall be marked
"Enclosure Type When Connected," or.the equivalent, where the blank is to be fijled in with the

type designatjon. The markings shall be visible after installation on the outer enclosure of th

the inner or

removable wi
part. (See SA
closing cover
that action wh

SA7.2 The
a) Mo
b) Pai

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 only on
13.5). An enclosure thatrequires an additional locking, latching or detent 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 digsstamped,

ht-stenciled or ink-stamped,

e device or on

is completely
the removable
tion of a self-
ked to indicate

c) Sta

mped or etched onto a metal plate that is permanently secured to the outer en

tlosure, or

d) Provided on a pressure-sensitive label or a label secured by cement or adhesive.

SA7.3 A required marking shall be capable of withstanding the stresses of ordinary usage, including
exposure to weather and other ambient conditions, handling, storage, and similar conditions. An adhesive-
backed label shall comply with the requirements in the Standard for Marking and Labeling Systems, UL
969, for the exposure conditions and surface temperatures indicated in Table SA7.1.

Exception No. 1: The need for exposure tests on forms of marking other than labels shall be individually
evaluated.

Exception No. 2: A rated surface temperature other than those specified in Table SA7.1 is able to be used
when it is demonstrated that the temperature is not exceeded in service.
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SA7.4 For an attachment plug or cord connector with an environmental enclosure rating, the installation
instructions or smallest unit container of the device shall be marked "Enclosure Type

Mated With

When

," or the equivalent, where the first blank is to be filled in with the type designation

and the second blank is to be filled in with the identification of the line of mating devices intended 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 container of the device shall be marked "Enclosure Type When Mated With

and Installed 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 com

SA7.6 A red
Location," or "

SA7.7 ATyp
without the u
submerged sh
disconnect wh

SA7.8 When
upon a particu

Exception No.
unit container

Exception No
mounting orie
which includes
marked when
its own orient
container of th

Exception No
mounting orig
environmenta
system, is nof
receptacle or
of the environi

1y withrthe environmentatenclosure requiremems Corresponoing O that type

Vet Location Only When Cover Closed" when the cover complies with SA3.2.

e 6 or 6P disconnectable device that can be disconnected from its intended
5e of a tool after the devices have been installed as intended, fully co
all be marked, "CAUTION" and the following or the equivalent: "Risk of S
le connectors are submerged."

the acceptability of the environmental enclosure rating of a receptacle or inlef
ar mounting orientation, the enclosure shall be marked to indicate the requireg

1: The enclosure is not required to be marked when the installation instructio
Df the receptacle or inlet indicates the required orientation.

2: The enclosure of a Type 2 or 3R receptacle or inlet dependent upon
ptation of a specific Type 2 or 3R.outlet box, or other portion of the environme

a means for connection to aleonduit, raceway, or other wiring system is not
the outlet box, cabinet, junction box, or other portion of the environmental en
ation marking and is specifically identified in the installation instructions on
e receptacle or inlet.

3: The enclasure of a Type 2 or 3R receptacle or inlet dependent upon
ntation of _an_.unspecified outlet box, cabinet, junction box, or other p
enclosure)which includes a means for connection to a conduit, raceway, o
required\to be marked when the installation instructions or smallest unit co
hlet indicate the required orientation of the outlet box, cabinet, junction box, o
nental enclosure.

esignation.

eptacle with an integral outlet box cover is able to be marked "Wet. Location," "Damp

mating device
nnected, and
hock. Do not

is dependent
orientation.

ns or smallest

the particular
htal enclosure
required to be
closure bears
smallest unit

the particular
ortion of the
r other wiring
ntainer of the
- other portion

Table SA7.1
Label exposure conditions

Enclosure type

Maximum surface
temperature °C (°F)

number Label exposure conditions

Minimum surface
temperature °C (°F)

2 Indoor locations where exposed to high 60 (140) 0(32)
humidity or occasional exposure to water
3,3R, 35,4, 4X, 6, 6P Indoor or outdoor locations where exposed to 80 (176) -35(-31)
high humidity or occasional exposure to water
5,12,12K, 13 Indoor locations where exposed to high 60 (140) 0(32)

humidity or 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 m3g
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 poewer 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 gretnding cord connector a

RE POWER INLET— A boat-mounted inlet (miotor 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

T20P, 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
odified 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 SB4.1 and Figure SB4.1 for the required dimensions.



https://ulnorm.com/api/?name=UL 498 2024.pdf

240

UL 498

JUNE 20, 2024

Table SB4.1

Dimensions for a shore power inlet as shown in Figure SB4.1

Rating

Shore power inlet

inches (mm)

Aa

NEMA WD6 designation

20A, 125V, 1 Phase, 2 Pole,
3 Wire

30 A, 125V, 1 Phase, 2 Pole,
3 Wire

20 A, 250V, 1 Phase, 2 Pole,
3 Wire

1.880 (47.75)
1.880 (47.75)

1.880 (47.75)

0.921° (23.39)
1.000° (25.40)

0.921° (23.39)

L5-20P

L5-30P

L6-20P

30 A, 250V, 1 Pirase2-Pute;
3 Wire

20 A, 125/250 V1 Phase, 3
Pole, 4 Wire

30 A, 125/250 V)1 Phase, 3
Pole, 4 Wire

20 A, 250V, 3 Phase, 3 Pole,
4 Wire

30 A, 250V, 3 Phase, 3 Pole,
4 Wire

20 A, 208Y/120V, 3 Phase, 4
Pole, 5 Wire

30 A, 208Y/120 Y, 3 Phase, 4
Pole, 5 Wire

50 A, 125V, 1 Phase, 2 Pole,
3 Wire

50 A, 125/250 V|1 Phase, 3
Pole, 4 Wire

+-8B0-(47-75)
2.000 (50.80)
2.000 (50.80)
2.000 (50.80)
2.000 (50.80)
2.000 (50.80)
2.000 (50.80)
2.015 (51.18)

2.015 (51.18)

+-000(2540)
0.921° (23.39)
1.000° (25.40)
0.921° (23.39)
1.000P (25.40)
0.921°(23)39)
1.000° (25.40)
1.163° (29.54)

1.163° (29.54)

t6330P

14-20P

L14-30P

L1§-20P

L15-30P

L21-20P

L21-30P

SS1-50P

S$S823-50P

2 Minimum dimepsion.

¢ Maximum dimgnsion.

® Tolerance of mjnus 0, plus 0.031 (plus 0.79 mm).

SB4.3 With the face cover in theiclosed position, the construction of a shore power inlet shall not permit
water to enter| the inlet and gontact the blades or face of the device as determined by thg Water-Spray

Test, Section $B11.



https://ulnorm.com/api/?name=UL 498 2024.pdf

