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INTRODUCTION

1 Scope

1.1

This Standard specifies the requirements for cord sets and power-supply cords employing molded-

on or assembled-on fittings, rated 600 V maximum, and intended for use in non-hazardous locations in
accordance with the National Electrical Code, NFPA 70.

1.2 This Standard also specifies the requirements for molded-on general-use attachment plugs and cord

connectors.

1.3 This St

ndard also specifies the requirements for hospital grade attachment pl

igs and cord

connectors.
1.4 This Sta

1.5 Theser
days — with
devices are (
2438.

1.6 Cord se
furniture are @

1.7 Cord se
device (SPD)

circuits and
transmitters,

1.8 These rI

2 Compone

2.1
requirements

a) Cor

Except as indicated in 2.2,"a component of a product covered by this Standard shall ¢

hdard also specifies the requirements for cord restraint devices.

bquirements do not cover cord sets intended for temporary outdoor use — no
putdoor equipment, Christmas-tree, and other seasonal décerative-lighting
overed by the Standard for Outdoor Seasonal-Use Cord-Connected Wirin

overed by the Standard for Furniture Power Distribution Units, UL 962A.

s employing assembled enclosures, standard configuration outlets, and a st
are covered by the Standard for Surge Rrotective Devices, UL 1449.

quirements also cover general-use extension cord sets employing suppleme|
nduction power transmitters., See Supplementary charging circuits and in
.8.

nts

for that component. A component of a product covered by this Standard shall:

nply with the requirements for that component as specified in this Standard;

b) Be lrsed i accordance with its rating(s) established for the intended conditions of

to exceed 90
outfits. Such
j Devices, UL

s employing assembled enclosures provided with means for mounting or intepded for use in

rge protective

ntary charging
duction power

bomply with the

ise; and

c) Be used within its established use limitations or conditions of acceptability.

2.2 A componentis 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;

b) Is superseded by a requirement in this Standard; or

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

2.3 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.
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2.4 A component that is also intended to perform other functions such as overcurrent protection, any
other similar functions, or any combination thereof, shall comply additionally with the requirements of the
applicable standard(s) that cover devices that provide those functions.

3 Unitsof M

3.1

easurement

other values are for information only.

4 Referenced Publications

4.1 Anyund

ted reference to a code or standard appearing in the requirements of this Sta

The values given in Sl (metric) units shall be normative, except for AWG/kcmil conductor sizes. Any

dard shall be

interpreted as
4.2 The follo
ABYC E-8, A(
ASTM B117, 3
ASTM D412, §
ASTM D573,

ASTM G152,
Nonmetallic M

ASTM G153,
Nonmetallic M

referring to the latest edition of that code or standard.

ving publications are referenced in this Standard:
Electrical Systems

tandard Practice for Operating Salt Spray (Fog) Apparatus

btandard Test Methods for Vulcanized Rubber and Fhermoplastic Elastomers—

btandard Test Method for Rubber—Deterioration.in an Air Oven

Standard Practice for Operating Open Flame Carbon Arc Light Apparatus fo
aterials

Standard Practice for Operating) Enclosed Carbon Arc Light Apparatus fo
aterials

-Tension

r Exposure of

Exposure of

aterials

t 1: General

— Part 2-2:

ASTM G155, $tandard Practice for Operating Xenon Arc Lamp Apparatus for Exposure of M
IEC 60320-1,| Appliances couplers for household and similar general purposes — Pa
requirements

IEC 60320-212, Appfiance Couplers for Household and Similar General Purposes
Interconnection Couplérs for Household and Similar Equipment

NEMA WD 6, Wirirg-Deviees—Dimensional-Specifications

NFPA 70, National Electrical Code

NFPA 302, Fire Protection Standard for Pleasure and Commercial Motor Craft

UL 20, General-Use Snap Switches

UL 62, Flexible Cords and Cables

UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 224, Extruded Insulating Tubing
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UL 244A, Solid-State Controls for Appliances

UL 248-1, Low-Voltage Fuses — Part 1: General Requirements

UL 248-14, Low-Voltage Fuses — Part 14: Supplemental Fuses

UL 310, Electrical Quick-Connect Terminals

UL 486A-486B, Wire Connectors

UL 486E, Equipment Wiring Terminals for Use with Aluminum and/or Copper Conductors

UL 498, Attac
UL 507, Elect
UL 588, Seas|
UL 746A, Pol]
UL 746B, Pol]
UL 746C, Pol
UL 746D, Pol

UL 758, Appli

hment Plugs and Receptacles
ric Fans
pnal and Holiday Decorative Products

meric Materials — Short Term Property Evaluations

meric Materials — Long Term Property Evaluations

meric Materials — Use in Electrical Equipment‘Evaluations
meric Materials — Fabricated Parts

ance Wiring Material

UL 796, Printed-Wiring Boards

UL 962A, Fur
UL 969, Mark

UL 969A, M4
Products

hiture Power Distribution Units
ng and Labeling Systems

rking and.A-abeling Systems — Flag Labels, Flag Tags, Wrap-Around Label

UL 1077, Sup

5 and Related

plermentary Protectors for Use in Electrical Equipment

UL 1310, Class 2 Power Units

UL 1441, Coated Electrical Sleeving

UL 1449, Surge Protective Devices

UL 1577, Optical Isolators

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

UL 1681, Wiring Device Configurations

UL 1682, Plugs, Receptacles, and Cable Connectors of the Pin and Sleeve Type
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UL 2438, Outdoor Seasonal-Use Cord-Connected Wiring Devices

UL 2738, Induction Power Transmitters and Receivers for Use with Low Energy Products

UL 2885, Acid Gas, Acidity and Conductivity of Combusted Materials and Assessment of Halogens

UL 4200A, Products Incorporating Button Batteries or Coin Cell Batteries

UL 60320-1, Appliance Couplers for Household and Similar General Purposes — Part 1. General

Requirements
UL 60730-1, A
UL 60950-1, Ir
UL 61058-1, S

UL 62368-1,
Requirements

5 Glossary
5.1 The follo

5.2 ADAPTE
plug to a maxi

Adapter cord {

5.3 ALLOWA
sets or power-

5.4 APPLIAN

5.5 APPLIAN
configuration {

o Eloctrical.C o D . | Pocui
pformation Technology Equipment — Safety — Part 1: General Requirements
witches for Appliances — Part 1: General Requirements

Audio/Video, Information and Communication Technology. Equipment — R

ving terms and definitions apply in this Standard-

R CORD SET - A cord set, without a switch, intended to provide power from 3

ets are intended for use at construction sites and similar locations.

supply cords, as determined by the lowest ampere rating of any individual com
ICE CONNECTORX- A type of cord connector which mates with an inlet.

ICE/FLAT<IRON PLUG — A type of appliance coupler with a cord guar|
pecified for use with heating or cooking appliance.

5.6

art 1: Safety

single NEMA

mum of 6 NEMA outlets, convert from-6ne contact configuration to another, or both.

BLE AMPACITY — Thermaximum continuous current-carrying capacity of ¢lectrical cord

ponent.

d and a slot

ATTACH'\/IENT PLUG - A male contact device which mates with an outlet.

57 CORDC

5.8 CORDC

5.9

ONDUCTORS - The total number of conductors in a cord.

ONNECTOR - A female contact device which mates with an attachment plug.

CORD CONNECTOR LATCHING TYPE — A cord connector intended for use with extension cord

sets of the 1-15R, 5-15R, 5-20R, 6-15R, or 6-20R configurations, employing integral means intended to
retain a mated attachment plug in place after its blades have been inserted into the female contacts. See

8.7.

510 CORD RESTRAINT DEVICE — A device provided with retention means intended to reduce the
likelihood of an attachment plug becoming unintentionally detached from a mating cord connector of a
cord set or any outlet device. This device is not an integral or permanently attached component of a cord
set or outlet device, but rather is a separate add-on device. A latching type cord connector is not
considered a cord restraint device. See 5.9.
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5.11

at the other end. See Annex G for pictorial representation of examples.

CORD SET - A length of flexible cord having an attachment plug at one end and a cord connector

5.12 CURRENT-CARRYING CONDUCTOR — A cord conductor excluding both the grounding conductor
and the neutral conductor that carries only the unbalanced current from the other conductors.

5.13 CURRENT TAP - An attachment plug with an integral outlet device.

5.14 DIMMER - A device intended to change lighting to various intensities.

5.15 EXTENSION CORD SET — A cord set having NEMA fittings on both ends with an attachment plug

and a cord co

nector of the same mating configuration

5.16 FITTIN
5.17 GROU

5.18 GROU
current-carryi
grounding co

a)Ag

c) No
5.19 HOSPI

5.20 HOSPI
configuration
hospital and H

5.21 HOSPI
5-15R, 5-20R
care facilities

5.22 HOSPI
and a hospita

I

b) A gfeen covering with one or more yellow stripes; or

G — Any device that can be molded or assembled on flexible cord.
NDED CONDUCTOR - The circuit conductor that is intentionally grounded.

NDING CONDUCTOR - A conductor in a flexible cord or cable intended to co
ng parts of electrical equipment, raceways, or enclosures {o\the service equipn
ductor, and which has:

en covering;

covering in certain specific flexible cord and*cable constructions.
[TAL GRADE — Intended for use in hospitals and health care facilities.

TAL GRADE ATTACHMENT:PLUG — A molded-on or assembled-on attac
5-15P, 5-20P, 6-15P or-6-20P, either of straight or right angle type, intend
ealth care facilities in other than hazardous locations.

TAL GRADE CONNECTOR — A molded-on or assembled-on cord connector d
6-15R or 6-20R/ either of straight or right angle type, intended for use in hosg
n other thaf-hazardous locations.

grade cord connector of the same mating configuration.

hnect the non-
nent or system

nment plug of
led for use in

f configuration
ital and health

TAL GRADE EXTENSION CORD SET — A cord set having a hospital grade aftachment plug

5.23
grounded con

ductor or a neutral conductor, and which has:

a) A white or grey covering;

IDENTIFIED CONDUCTOR — A conductor in a flexible cord or cable which is identified to be a

b) One or more raised longitudinal ridges on the surface of the extruded covering on certain flexible

cords;

or

c) A light blue covering when the flexible cord or cable is made in accordance with the International
System of colors.

5.24

found suitable to withstand the elements of indoor exposure.

Copyright Underwriters Laboratories Inc.
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5.25 INDUCTION POWER TRANSMITTER — The equipment consisting of the supply
control circuitry, induction transmitting coils, power platform, and overall enclosure.

5.26 JOINT — Branching of a flexible cord into two or more cords.

connections,

5.27 LINE CONDUCTOR — Any conductor in a flexible cord or cable which is not the identified conductor

or the grounding conductor.

5.28 OUTDOOR USE - Power-supply cords and cord sets in which the materials and construction have

been found suitable to withstand the elements of outdoor exposure.

5.29 OVERCURRENT — Any current in excess of the rated current (ampacity) that can result from an

overload or a $hort circuit condition.
5.30 OVER(Q
capable of au
conditions.

URRENT PROTECTIVE DEVICE - Any replaceable or manually;resettabl
omatically opening an electric circuit, under both predetermined overload an

5.31 OVERL
when it persist

OAD — Operation of conductors or fittings in excess of normal, full-load ampag
s for a sufficient length of time, would cause damage opdangerous overheatin

5.32 PENDANT SWITCH — A switch intended to be installed at the end of a flexible cord.

5.33 POLA
conductor and|the grounding conductor when an attachment plug is mated with a cord conne

5.34 POWER-SUPPLY CORD - A length of flexible cord with an attachment plug at
individual cordq conductors not terminated in a eord connector at the opposite end. It may h
components slich as an integral strain relief bushing or individual terminals.

5.35 SPECIAL-USE — A cord set or pawer supply cord employing a non-NEMA plug or corg

5.36 STRAIN RELIEF — A deyice molded on or assembled to flexible cord to inhibit any p
being transmitted to the termifal attachments.

5.37 SUPPLEMENTARY- CHARGING CIRCUIT — A Class 2 or limited power source
intended for charging.electronic devices, which may interface with a cord set or power supply
a device such fas.a USB female connector.

b type device
d short-circuit

ity rating that,
.

IZATION — A means to identify and to provide continuity of a neutral (fhe identified)

ictor or outlet.

one end and
ave additional

connector.

ull stress from

(LPS) circuit
cord through

5.38 SWITCH — A device for making, breaking, or changing the connection in an electric cir
CONSTRUCTION

6 Fittings — General

6.1

Configurations and dimensions

6.1.1 Configurations, terminal
attachment plugs, cord connectors, and receptacle combinations are found in UL 60320-1,

cuit.

identification, and required dimensions and spacings of various

IEC 60320-1,

IEC 60320-2-2, NEMA WD 6, and UL 1681. Dimensional compliance to a standard configuration shall be

verified by measurement. Other configurations shall be evaluated as required.
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6.1.2 A fitting shall be investigated for use with the rating, type, and size of flexible cord used in the

assembly.

6.2 Flammability

6.2.1

A polymeric material used in the fittings of a cord set or power-supply cord shall have a minimum

flammability rating of HB in accordance with UL 94, or comply with the 12 mm flame test in accordance

with UL 746C

6.3 Combustible materials

6.3.1
where all in
mold/enclosu
2885, the dey
catalog numb|

6.4 Access

6.4.1 Theel

If a devi

dividual combustible materials used in the construction of the devie
e, outer mold/enclosure, etc.) are determined to be halogen free in accorg
ice may be surface marked on the plug and/or cord connector with the suffix

er.
bility of live parts

pctrical parts of a cord set or a power-supply cord that.do not require use of a

shall be located or enclosed so that persons are protected against inadvertent contact wi

live parts and

film-coated magnet wire.

6.4.2 The pfobe shown in Figure 6.1 shall not be able to,contact uninsulated live parts of

The probe sh
during, and a
The probe sh
changed afte

pll be applied to any depth that the opening permits, and shall be rotated or
[ter insertion through the opening to any, position that is required to examine
all be applied in any possible configdration; and, when required, the configy
insertion through the opening.

the cord, and

(e.g., inner
ance with UL
"HF" after the

ool for access
th uninsulated

the connector.
angled before,
the enclosure.
ration may be
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Figure 6.1

Articulate Probe with Web Stop
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6.4.3 The probe shall be used as a measuring instrument to evaluate the accessibility provided by an
opening and not as an instrument to evaluate the strength of a material; it shall be applied with the
minimum force required to determine accessibility.

6.5 Connection to fittings

6.5.1

Each conductor shall be attached to the terminals of fittings in a manner that:

a) Keeps strands of any conductor from contacting either uninsulated live parts of opposite polarity
or dead metal parts;

b) Pro

c) Pro

d) Kes

6.5.2 Other

a) Sol
6.5.3);

b) Cri
adequ

6.5.3 When
at least one |
transmitted di
6.6 Identific
6.6.1

conductor or
cord.

6.6.2 A flexi
1681 (C3.1 —
and 6.6.4.

6.6.3 The cq
letter "W" or

A ternmpinal on a fitting that is identified for the connection of either a grounded

vides mechanical security in accordance with 11.1;

ides adequate ampacity in accordance with 12.2; and

ps strands from surfacing in a molded-on fitting.

forms of attachment of a conductor to the terminal of a fitting include the follow

jering and welding, when found to comply with the Conducter secureness te
and

ate ampacity in accordance with the Temperature.test in 12.2.

soldering is used as the means of connectjon; the construction shall ensure th
ght-angle bend or an offset in the conductor to prevent stress on the condug
rectly to the connection.
ation and wiring

he grounding conductor'shall be correctly connected to the corresponding cd

ble cord assembled to a fitting that has any of the configuration contacts as il

nductor in the cord identified as follows shall be connected to the contact deg

mping, when found to comply with the Conductor\secureness test in 11.1

ng:

st in 11.1 (see

and provide

at there will be

tor from being

the identified)

nductor of the

ustrated in UL

C3.8), UL 60320-1, IEC 60320-1 and IEC 60320-2-2, or NEMA WD 6, shall comply with 6.6.3

ignated by the

nqui\/qlpnf meansto dneignnfp the identified conductor:

a) Fini

shed to show a white or gray color;

b) Covered by a white or gray braid;

c) Equ

ivalently identified by:
1) A white or gray separator,
2) A stripe, ridge, or groove on the outside surface of the insulation, or

3) A tin or other white metallic coating on each strand.

d) Has light blue colored or light blue coated insulation; and:

Copyright Underwriters Laboratories Inc.
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2) The power-supply cord or cord set is factory installed in, or packaged with,
and

3) The shipping package is marked in accordance with 22.6.

an appliance,

6.6.4 The conductor in the cord identified as follows shall be connected to the contact designated by the
letter "G" or an equivalent means to designate the grounding conductor:

a) Green with or without one or more yellow stripes; or

b) Covered by a green braid with or without one or more yellow tracers.

6.6.5 Termin

a) Ter
follows

inals for an IEC 60320-1 connector, when looking at the face of the connect

1) Earthing contact: upper central position,
2) Line contact: lower right-hand position, and

3) Neutral contact: lower left-hand position.

b) Ternpinals for an IEC 60320-2-2 plug, when looking at the face of the plug, shall be

¢) Cord conductors shall be connectedto the IEC connector and plug terminals in

manne

6.6.6 A flexil
a non-groundi

1) Earthing contact: upper central position,
2) Line contact: lower left-hand position, and

3) Neutral contact: lower right-hand\position.

B
1) Greenl/yellow or greenore to the earthing contact,
2) Brown or black core to the line contact, and

3) Light blue orwhite core to the neutral contact.

le cord.centaining a grounding conductor shall not be assembled to a non-gro
Ng.connector.

br, shall be as

as follows:

the following

inding plug or

6.7 Treatment of cord-conductor coverings

6.7.1 The insulation, braid, or sheath on the flexible cord shall not be removed more than that necessary
to make the proper connections within a fitting.

6.7.2 Suitable means shall be provided to inhibit fraying or slipping of the braid or insulation of the cord
that would cause conductors external to a fitting to become exposed. Tubing or sleeving that complies with
UL 224 or UL 1441 meets the intent of this requirement.

6.8 Outdoor-use fittings

6.8.1 Except as noted in 6.8.2, materials used for outdoor fittings when molded of polymeric material
shall be subjected to:
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a) The Weather (sunlight) resistance test in UL 746C for 720 hours for carbon arc or 1000 hours for

Xenon

-arc; and

b) The Crushing and Impact Resistance tests as indicated in 11.7 and 11.8, respectively.

6.8.2 Fittings molded of solid butyl rubber, neoprene, thermoplastic elastomer, or polyvinyl chloride shall
not be required to comply with 6.8.1.

6.8.3 Except as indicated in 6.8.4, a molded fitting attachment plug of butyl rubber, neoprene, or
polyvinyl chloride is acceptable if in compliance with the Adhesion test, 11.11. Molded-on cord connectors
of other materials are acceptable if determined so by the results of special investigation.

NOTE: Special fd

6.8.4 Afittin
a) Out
b) Out
c¢) Out
d) Out

Employing br
where the brg
6.4 mm (1/4 i
or cord set sh

7 Plugs

7.1 Genera
7.1.1 A blad
blade is crim
soldered dire
1659.

712 The g
surface disco

rms of construction not specified in this Standard shall be subject to special investigation.

h rated 250 V or less and 30 A or less or a joint or other enclosure intended for
Hoor power supply cords;

Hoor cord sets;

floor extension cord sets; or

Hoor special use power supply cords and cord sets;

hided flexible cord types SPT-1W, SPT-2W, SJTW, STW, SJEW, or SEW w
id extends inside the device, the braid shall’be terminated such that there is
nch) of insulating material separating the braid from any live part, and the pow
bll comply with the Rain test, 11.13.

e used in a 15- ors20-A NEMA attachment plug cap shall comply with UL 1
ped and soldered, or welded, and/or where a blade is made mechanical
tly to the conduetor, connections need not comply with the performance requ

ounding blade or pin of a 15- or 20-A non-locking type attachment plug sh
ntinbities that would tend to interfere with insertion into, or withdrawal from

use in:

ith "-B" suffix,
a minimum of
er supply cord

659. Where a
y secure and
rements of UL

all not contain
, a grounding

contact of an

hrtlat dovicea Abheriint cryrfana trancitinne cnich Ao Aane otane Affontc Antantc

Ut C T O TV T oo U o oo oo o o U T oo gapP o, otC P o, Do Tto; GTtoTts;

chamfers shall be specifically prohibited in the following areas shown in Figure 7.1:

a) The

shaft; and

oles or sharp

b) The transition zone between the tip and the shaft which is likely to engage the grounding contact

during
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Figure 7.1

Grounding Pin Profiles

TIP T T
TRANSITION ZONE TP
TRANSITION ZONE
SHAFT SHAFT

S4166

7.2 Attachment plug grip

7.2.1  The bddy of a molded-on NEMA"attachment plug of the configuration 1-15P shall be
that it is not likely to be grasped at the-face periphery, but rather invites gripping at a secti
such a purpoge. The gripping areaishall extend over a distance of at least 17.5 mm (0.688

shaped such
on formed for
inch) located

between two higher sections. The*section at the rear shall provide a sharply defined projgction at least

2.4 mm (0.094 inch) high with a base of at least 1.57 mm (0.062 inch), and an overall wi
6.4 mm (0.25 |nch), in aceordance with Figure 7.2. In place of the gripping area, a finger grip

ith of at least
in the form of

a substantial |closed |dep-capable of accommodating one or more fingers shall be pefmitted. Other

gripping surfa¢es shall-be permitted provided that they comply with 12.3. A grip or gripping

surface might

need to be additionally investigated for the ability to withstand the conditions of normal use sTch as flexing,

mechanical stfength, and similar conditions.
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Figure 7.2
Attachment Plug Finger Grip and Blade Guards

®
2.4 MIN. —l 244

MIN.

/ I ]
19705 | |
18.54 | I
ST -
L I ] L
\_ J
> - 17.5 =|ﬁ > -« 26.04 >
| 24.77
4.78
1.57 MIN. BTG
=| |= 17 > —————— 26.04 -
S 24.77
I 1 ] )
r 1
NA I I
. 19.05 F— — — — 4 -
18.54 F———— —
\/ l I I
VA -
. J

7
5.6 R MAX.

2.4 MIN-MATERIAL OVER LIVE PARTS

su1073

NOTE: All dimensions in mm.

4.78 19.05 26.04
mm 157 2.4 1.57 5.6 175 18.54 24.77
(0.188) (0.750) (1.025)

(inch) (0.062) (3/32) (0.062) (7/32) (11/16) (0.730) (0.975)
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7.2.2 Two-wire attachment plugs shall have a face size equal to or larger than that indicated in Figure
7.3.

Figure 7.3

Male Fitting Face Dimensions

5.6 R MAX.

Aif

19.05
18.54 | |
26.04
24.77
BLADES
CENTERED
su1071
NOTE: All dimensjons in mm.
19.05 2§.04
mn| 5.6 18.54 24.77
(0.750) (1.p25)
(inch) (7/32) (0.730) (0.p75)
7.2.3 A shallpw-bodied right-angle plug may exceed the maximum face size.
7.2.4 The blades shall be-located as shown in Figure 7.4 and parallel to one another. Compliance shall
be determined by full insertion, as described in 14.2, into a 1-15R.
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Figure 7.4
Blade Construction of 2-Pole, 2-Wire Attachment Plug

/\/ FACE OF THE

ATTACHMENT
PLUG CAP — 6.35 MAX

Lo |

0 PRI
L

LEADING ) |
EDGES ARE l
~ ~ NOT DEFINED S <
— 127 —
su1079
NOTE: All dimengions in mm.
18.2
mm 6.35 12.7 14.3 15.9
(0.718)
(inch) (0.250) (0;500) (0.562) (0.625)
7.3 Hospital grade attachment plugs

7.3.1 A hospital grade molded-on attachment plug shall comply with the requirements in 7[3 and Section
18, Hospital GGrade Molded-On Plugs and Connectors, and with all other applicable requitements in this
Standard. These requirements-ate applicable only to configurations 5-15P, 5-20P, 6-15P( and 6-20P in
accordance with NEMA WD 6. Attachment plugs shall be of the straight type (longitudinal pxis of flexible
cord parallel tp that of the line blades), or right-angle type (longitudinal axis of flexible cord &t right angle to
that of the ling blades),molded onto flexible cord.

7.3.2 Blade$ shallbe formed of solid brass material in conformance with NEMA WD 6. The grounding pin
shall not be capable of being easily bent or removed without the use of tools.

7.3.3 The size of the attachment plug shall allow the full insertion of two attachment plugs into a duplex
receptacle.

7.3.4 The strain relief system shall comply with the requirements of 18.2, and shall not permit any forces
applied to the cord to be transmitted to the point of electrical termination of the cord conductors inside the
fitting.

7.3.5 A hospital grade plug shall be marked in accordance with Section 29, Hospital Grade Attachment
Plugs, Connectors and Hospital Grade Extension Cords.
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8 Cord Connectors
8.1 General

8.1.1 The perimeter of the outlet face of a 1-15R configuration shall meet the requirements of Figure 8.1.
Two-wire molded-on cord connectors shall have a face size equal to or larger than that indicated in Figure
8.1.

Figure 8.1

Female Plug Face Dimensions

5.6 R MAX.

i 1 iR
T i +«H719.0iM1N

48R

T C

15.9 MIN. 4

15.9 MIN. \

i <

4 254 \MIN. ——»1

CONTACT

SLOTS CENTERED
su1072
NOTE: All dimensjons in mm.
mm 4.8 5.6 15.9 19.0 25.4
(inch) (3/16) (7/32) (5/8) (3/4) (1)

8.1.2 The female contacts of a 1-15R cord connector shall be recessed at least 6.4 mm ([I/4 inch) from
the face of the|fitting:

8.1.3 A 1-15R cord connector shall accommodate a 1-15 plug without any blade exposure between the
faces of the fittings as determined by the Depth of cavity test in 14.1. The depth gauge shall be as shown

in Figure 8.2.
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Figure 8.2
Depth of Cavity Gauge
Non-Polarized Polarized
Radius Radius
ey S AP e
04 04
18.2 18.2
254 25.4
. S //_ — //_
6.6 ‘ 8.2 ‘
i A
1.7 17
L1 A7 L .1 \J
su1069
NOTE: All dimengions in mm.
mm 0.4 1.7 6.6 8.2 18.2 25.4
(inch) (1/64) (0.065) (0.260) (0.322) (0.718) (1.0)

8.1.4 Whenltwo or more 1-15R outlets are on the same surface of a cord connector, they shall be spaced
apart so as tq allow adjacent plugs with the-dimensions in Figure 7.3 to be fully inserted with no exposed
blades.

8.1.5 The cgntact openings of all} or all but one, of the outlets of a cord connector shall be gffectively and
reliably closed by means that comply with the Closure of openings test, 14.11. The closure shall:

a) Be formed of insulating material having physical properties that can withstand the rigors of use
and repsonablyfereseeable abuse;

b) In o case, be removable from the cord set. A closure that is removable from the outlet shall
remain within 150 mm (6 inches) of the cord connector while not in use after being tested in
accordance with— 4 11:2;

c) When positioned as intended, be capable of obstructing a straight steel wire that is 0.25 mm
(0.010 inch) from touching any female contact;

d) Be capable of insertion into and withdrawal from the outlet in the intended manner without
breakage or damage both before and after the cord connector and closure have been tested in
accordance with 14.11.1.1;

e) Not impair the performance of the cord connector after three simulated insertions and
withdrawals of the closure in the intended manner, after testing in accordance with 14.11.1.4; and

f) Not serve as a tab or handle used to open another closing means on the cord connector.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 817 2025.pdf

26

UL 817 FEB

RUARY 24, 2025

8.1.6

If the closing means consists of an insulating closure, it shall not be provided with handles, loops,

knobs, or similar means that possibly facilitate removal. Such means shall not have been removed from an
outlet after being subjected to a straight pull of 4.4 N (1 Ibf) perpendicular to the face of the outlet.

NOTE: Special forms of construction not specified in this Standard shall be subject to special investigation.

8.1.7 Contact material shall be either copper or copper alloy.

8.2 Holes, indentations, and projections

8.2.1
similar means
shall have am
indentation tha

8.3

8.3.1 Moldedq
15R configura
of a ground pi
accordance w

8.4 Mismati

8.4.1 Except
and shall obst

8.4.2 Thefa
compliance wi
direction in an
a dissimilarly 1
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molded to the cord connector body, to facilitate temporary positioning durin

A connector of a cord set may be provided with a means, such as a hole, hook, indentation, or

use. A hole

inimum inside diameter of 9.5 mm (3/8 inch). A projection shall not be used¢A
t could be used for permanent hang-up mounting of the connector shall not be

Improper insertion

-on cord connectors of the 1-15R configuration, 5-15R configuration, or the ng
fion shall prevent the improper insertion of the mating attachment plug and/o
h into any contact opening so that it might contact live parts. Compliance is
th 14.8.

g

as noted in 8.4.2, the face of a 1-15R cord connector shall be in compliance W
uct the insertion of an attachment plug of the 5-15P configuration.

th Figure 8.3 and obstruct the insertion of either its respective mating plug
attempt to deflect the ground pin to the outside of the face when inserting the
pted grounding attachment plug.

hole, hook, or
used.

n-polarized 1-
r the insertion
determined in
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Figure 8.3

Faces of Outlet Devices Showing Smallest Acceptable Obstructions
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8.5 Cord connector — outdoor

8.5.1 A cord connector shall be resistant to sunlight and mechanical abuse, and shall exclude moisture
by tightly adhering to the jacket of the cord at the point that the cord enters the body, in accordance with
the Adhesion test, 11.11.

8.5.2 A cord connector shall have a maximum of three outlets. The configuration of the cord connector
shall be the same as the attachment plug.

Exception: A cord connector body may have a maximum of six outlets when in accordance with
Exceptions 1—-30f10.7.2.1.7.

8.5.3 Each niuulti-outlet of a cord connector intended for outdoor-use shall have the outlets-positioned in a
vertical plane (the outlet faces not positioned face up or face down) as shown in Figure.8.4 |n accordance
with the Rand¢m drop test, 14.10.

Figure 8.4
Outdoor-Use Cord Set 3-Outlet Cord Connector

CORD—-CONNECTOR
BODY

LENGTH
/

]
THICKNESS

e

SB0902

8.5.4 A5-15R outlet face of a 3-outlet cord connector need not comply with 8.5.3 when:

a) The length and width dimensions are at least three times the maximum thickness dimensions,
excluding the grounding pin obstruction(s);

b) There is no outlet in the surfaces formed by the length and width dimensions; and

¢) The angle between the adjacent faces containing outlets is not less than 135°. See Figure 8.4.
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8.5.5 When two or more 1-15R or 5-15R outlets are on the same surface of a cord connector, they shall
be spaced apart so as to enable adjacent plugs having the minimum face size shown in Figure 7.3 to be
fully inserted with no exposed blades.

8.5.6 Each outlet of a cord connector for an outdoor-use cord set shall be tested as described in the Low-
temperature insertion test, 14.9, to determine that connector(s) are capable of low-temperature
connection.

8.6 Hospital grade connectors

8.6.1 A hospital grade molded-on connector shall comply with the requirements in Section 18 and with all
other applicable requirements in this Standard. These requirements are applicable only to configurations
5-15R, 5-20Rj 6-15R, and 6-20R in accordance with NEMA WD 6. Connectors shall be of tHe straight type

(longitudinal @xis of flexible cord parallel to that of the contacts), or right-angle type (longitudinal axis of
flexible cord gt right angle to that of the contacts), molded onto flexible cord.

8.6.2 A hospital grade connector shall be marked in accordance with Section29.
8.7 Latching type cord connectors

8.7.1 A cord connector of the 1-15R, 5-15R, 5-20R, 6-15R, or(6520R configuration is permitted to be
provided with|an integral latching mechanism.

8.7.2 A cord connector with an integral latching mechanism shall be subjected to the applicable tests in
Tests for Corfl Connectors, Section 14, with the mechanism in place and defeated. In addition, a cord
connector provided with a manual or spring-activated latching mechanism shall be subjected to the
Latching Mechanism Tests, Section 21.

8.7.3 A spring employed in a cord connector with an integral latching mechanism shall be copper or
copper alloy, pf a corrosion-resistant steel (stainless), or protected against corrosion by metallic plating or
other metal cgating.

9 Other Components

9.1 Genera

9.1.1 The cpnstruction requirements in this section cover components other than plugs and cord
connectors, such_as strain relief clamps, switches, and overcurrent devices used in powef-supply cords
and cord sets

9.2 Metal strain relief clamps
9.2.1 A strain relief clamp shall not affect the performance of round jacketed cable.

9.2.2 A strain relief that is part of a wiring device applied on Types SP-1, SPT-1, NISP-1, NISPT-1, SP-2,
SPT-2, and NISP-2 and NISPT-2 cords or on tinsel cords shall be acceptable only after previous
investigation, and used with supplementary insulation tested in accordance with 11.3.3.

9.2.3 A strain relief clamp for Type SPT-3 shall comply with the test in 11.3.3 if the design of the clamp
appears to cause damage to the cord.
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9.2.4 A strain relief for flexible cords other than Type HSJ or Type C and heavier general-use cords shall
have between the strain relief clamp and the cable of at least one layer of supplementary insulation,
unless the construction of the clamp is such that the cord jacket will not be adversely affected.

9.3 Switches

9.3.1 A through-cord or pendant switch shall comply with the performance requirements of UL 20. An
AC/DC rated through-cord or pendant switch shall be rated not less than "6 A, 120 V- 3 A, 250 V". An AC-
only rated through-cord or pendant switch shall be rated not less than "10 A, 120 V AC". These
requirements apply to all switches, including supplementary protectors being used as a switch actuator,
and having a reset button or containing symbols, words, or letters, meaning "ON/OFF".

9.3.2 A supq
shape to a sw
61058-1. The

9.3.3 A switd
supply condug

9.3.4 A switd
conductors.

9.3.5 A switg

lementary protector located within the plug body, having a reset button thz
itch actuator and marked "Not to be used as a switch" or equivalent, shall cq
marking shall be located as identified in 23.1.10.

h in a cord set or power-supply cord that is not polarized shall simujtaneously
tors.

h in a polarized cord set or power-supply cord shall simultaneously open all cu

h shall not open the grounding conductor of a cord set.

t is similar in
mply with UL

bpen all of the

rrent carrying

9.3.6 A dimnper switch for use only with an incandescentlamp load, having a rating of at least 300 W and

marked in ac
described in 11

9.3.7 Apend
9.4 Switche
9.4.1 A swit

described in 9|

942 Eachs
of persons uni

cordance with 23.1.7, shall be used .as the pendant switching device on
D.7.4.2.2.

ant switch used in an extensign‘cord set shall not be of a dimmer type.
5 — outdoor
h provided on an-eutdoor-use cord set shall comply with the requirementg

3.1 — 9.3.7 in addition to the requirements in this section.

witch provided on an outdoor-use cord set shall have an enclosure to reduce
htentionally contacting uninsulated live parts of the switch.

9.4.3 The en

the cord set

for switches

the likelihood

clasure of a switch provided on an outdoor-use cord set shall be comprised 0

f material that

has a minimum flammability rating of HB, in accordance with UL 746C.

9.4.4 A switch enclosure shall be of a material having moisture absorptive properties in accordance with
UL 746A. Molded phenolic and similar thermosetting polymeric materials are considered to have moisture-
absorptive properties for use as the enclosure of a switch. Fiber and similar absorptive materials are not
considered to have moisture-absorptive properties for use as the enclosure of a switch.

9.4.5 The enclosure of a switch intended for use on an outdoor-use cord set shall not permit water to
enter that portion of an attachment plug or current tap that serves as the enclosure of the switch so as to
contact live parts as determined by the Water exclusion test, 17.6.
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9.5 Current taps and pendant switches

9.5.1 A single or multiple series-connected current tap may be provided on a general-use cord set if the
series-connected flexible cord terminates in a pendant switch or a dimmer device and the flexible cord is
not less than 1.8 m (6 feet) long when measured as described in Figure 9.1.

Figure 9.1
Cord Set and Power-Supply Cord Length Measurement
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A -
A2 : (@
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y/4
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) 3 € SWITCH
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9.5.2 The olitlets of a,cord connector on a polarized cord set may be controlled by a singl¢-pole pendant
switch locatefl on a(flexible cord. The unidentified (switched) conductor of the flexible [cord shall be
continuous frgm the-attachment plug, through the switch, to the cord connector.

9.6 Through=cordheating=pad-switch

9.6.1 Each through-cord heating-pad switch shall be assembled with a means to provide strain relief
unless all connections in the switch (except for a soldered joint in a slack portion of the through conductor)
are riveted or welded, or unless such connections are made by means of eyelets, pressure wire
connectors with closed-loop tangs, soldered loops in the conductors, or soldered joints where mechanical
security is provided without depending upon the joint. Terminal binding screws shall not unthread
completely when the switch is assembled. The through-cord heating-pad switch shall comply with the
requirements of 11.3.6.

9.7 Fittings intended to accommodate overcurrent protective devices

9.7.1 An enclosure shall be provided for each overcurrent protective device provided on a cord set or
power-supply cord.
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9.7.2 The material of molded-on bodies of attachment plugs or current taps that serve as the enclosure
for an overcurrent protective device shall operate within its recognized temperature limits when tested in
accordance with the temperature test in 12.2. The test shall be performed with a rated fuse installed. The
material shall not flame or melt to the extent that live parts are exposed or a replaceable fuse cannot be
replaced. The material of any other type of enclosure shall be comprised of material in compliance with
this Standard, and shall have a minimum flammability rating of V-2.

9.7.3 An overcurrent protective device enclosure shall:

a) Be of a material having moisture absorptive, flammability, and mechanical strength properties
acceptable for the purpose and shall retain these properties when exposed to the maximum
temperatures and other conditions of normal use;

b) Prevlent unintentional contact with uninsulated live parts of the fuse and fusehaolder| and

c) Confine the effects of a fuse rupture to the interior of the enclosure.

9.7.4 Fiber and similar absorptive materials shall not be considered to“have moistyre-absorptive
properties acceptable for use as the enclosure of a fuse.

9.7.5 Molded phenolic and similar thermosetting polymeric materials are considered to be acceptable for
use as a fuse ¢nclosure.

9.7.6 The cdnstruction of a fusible plug that has male pins\or blades, such as an attachment plug or
current tap, shiall be such that the fuse or fuses are not removable when the pins or blades are energized.

9.7.7 A fuselpolder, attachment plug, or current tap.intended to accommodate replaceable fuses shall be
plainly and pefmanently marked in accordance with'23.1.2.

9.7.8 The enclosure of an overcurrent protective device intended for use on an outdoor-uge cord set or
power-supply [cord shall be constructed:so that water does not enter a through-cord fuseholder or that
portion of an attachment plug or current tap which serves as the enclosure of the protective device (fuse or
supplementary protector) so as to contact live parts when tested in accordance with 17.6.

9.8 Supplementary charging circuits and induction power transmitters

9.8.1 A supplementary/eharging circuit, including that which provides power to an induction power
transmitter, prpvided.in/a general-use cord set or power-supply cord shall, with regard to|separation of
circuits and optput voltage, current, and power limitations, comply with the requirements [for a Class 2
circuit of UL 1310, 0r with UL 60950-1, or UL 62368-1.

9.8.2 A supplementary charging circuit provided in a special-use power-supply cord intended for ITE
equipment shall comply with the requirements of UL 1310 or UL 62368-1.

9.8.3 Induction power transmitters shall comply with the performance requirements of UL 2738.

9.8.4 The construction and performance of an enclosure of a supplementary charging circuit or an
induction power transmitter shall comply with the requirements of electrical, fire, and mechanical
enclosures, of UL 60950-1 or UL 62368-1.

9.8.5 A general use extension cord employing a supplementary charging circuit shall be marked in
accordance with 23.1.15.
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9.9 Devices employing remote control features

9.9.1 In addition to the requirements of this Standard, general-use cord sets and special-use
nondetachable power-supply cords employing remote control features shall comply with UL 244A.
Compliance with UL 60730-1 and/or the applicable Part 2 standard from the UL 60730 series fulfills these
requirements.

9.9.2 The electrical tungsten rating of the switching device shall be greater than or equal to the rating of
the cord set or power-supply cord.

9.9.3 The switching device shall be capable of controlling up to and including a 1/2 HP motor. If the cord
set or special-use power-supply cord is not intended for use with a motor load, the unit shall be marked as
noted in 23.4.11 or 10.9.6.4, respectively.

9.94 The ¢
switch/interfa

utput shall not only be controlled by the remote controller. A |sepanate individual
Ce shall be provided on the unit to disconnect the main power of the,device.

9.9.5 A swi
contained in
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as relays, su
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9.9.6 A gen
23.1.12 and 2
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L 20, for an AC only through cord switch or a special-tuse”switch that con
switch shall be AC tungsten rated and have an electricalrating equal to or g
ord set or power-supply cord. These requirements apply to all switching meg
pplementary protectors, and switches which contain” symbols, words, or le

bral-use cord set employing a remote control feature shall be marked in ac
3.1.13.

9.9.7 A spe
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maxinj

b) The

cial-use nondetachable power supply cord employing a remote control fe
ordance with 10.9.5.2 and 10.9:6-3.

one or more button batteries or coin cell batteries shall comply with UL
ny accessory:

tended for use'‘with one or more single cell batteries having a diameter of 32 1
um with a diameter greater than its height; and

applianee is intended for household use.

9.10 Overcurrent protection

9.10.1

requirements
hplies with UL
eater than the
hanisms such
tters meaning

cordance with

bture shall be

attery compartment of an appliance or any accessory, such as a witeless control,

4200A, if the

nm (1.25 inch)

Cord sets and power-supply cords that comply with 10.1 — 10.16 may be provided with

overcurrent protection (short circuit and overload protection) rated to equal to or less than the ampacity of
the flexible cord. Supplementary overcurrent protection found in compliance with UL 1077, and with the
requirements for overcurrent protective devices in Section 17, Tests for Overcurrent Protective Devices, of
this Standard, meets the intent of this requirement.

9.10.2 Supplementary overcurrent protection is an acceptable method of providing the protection
required in 9.10.1; however, thermal cutouts, thermal relays, and other devices not intended to open short
circuits shall not be used.

9.10.3 The overcurrent protective device may be of the replaceable or manually resettable, but not of the
automatic resetting type, and shall have a minimum short circuit rating of 1000 A.
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9.10.4 The overcurrent protective device shall be located in the attachment plug or current tap, or be of a
through-cord design located not more than 150 mm (6 inches) from the face of the plug to the rear of the
fuseholder. A fuseholder, when provided, shall comply with UL 4248-1 and the requirements in Section 17.

9.10.5 The overcurrent protective device shall provide protection for each unidentified circuit conductor,
but not for any identified (grounded) circuit conductor or grounding conductor unless all branch circuit
conductors are simultaneously open. The overcurrent protective device shall not open the grounding

conductor.

9.1

9.111

Cord restraint devices

In addition to the applicable general requirements, a cord restraint device shall comply with the

requirements i
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10.1
10.1.1 Gene

10.1.1.1

Power-supply cords

ral

plug at one end and non-terminated leads on the opposite end.
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Types of Flexible Cord, Cable, and-\l;?litz'ffl?'.g’ower-Supply Cords and Cord Sets
Tinsel cords Heater cords General-use cords Specific-
purpose
cords, cables,
and wires
TPT HPD C SP-1 SV SJ XTW
TST HPN PD SPT-1 SVO SJO CXTW
HSJ S SPE-1 SVOO SJOO Clock
HSJO SO SP-2 SVT SJT SRD
HSJOO SO0 SPT-2 SVTO SJTO SRDT
HSJOOW ST SPE-2 SVTOO SJTOO SRDE
HSJOW STO SP-3 SVE SJE Shaver
STOO SPT-3 SVEO SJEO
SE SPE-3 SVEOO SJEOO
SEO NISP-1 NISPE-1 NISPT-2
SEOO NISPT-1 NISP-2 NISPE-2
STW SJEW SW
STOW SJEOW SOwW
STOOW SJEOOW SOOwW
SEW SJTW
SEOW SJTOW SJOW
SEQOW SJTOOW SJOOW
NOTES:
1-1t is;ntende that this table be used in conjunction with’applicable end-use product Standards to ensure selectjon of the proper
size and type.

2 — Tinsel cordg are limited to use in power-supply.cords not larger that 2.4 m (8 feet) overall, including the plug arld connector
(when provided) but excluding the blades of an-attachment plug.

3 - Type SOW, SOOW, STW, STOW, STOOW, SEW, SEOW, SEOOW, SJOW, SJOOW, SJTW, SITOW, SJITOO\V, SJEW, or
SJEOW cord thpt is marked "outdoor!" is\not acceptable for use in power-supply cords.

4 — Type SOW, SOOW, STW, STOW,STOOW, SEW, SEOW, and SEOOW cord that is marked "For mobile-homefuse:
amperes" is limfted to use in power-supply cords for mobile homes. A Type SOW, SOOW, STW, STOW, STOOW, SEW, SEOW, or
SEOOW cord njarked "For fecreational vehicle use: __ amperes" is limited to use in power-supply cords for recrgational vehicles.

5 — Types SP-3| SPT-3,"and' SPE-3 cords are acceptable for use in power-supply cords for certain appliances that|are not
frequently movdd.

6 — In SP-1, NI§P=1/SP-2, NISP-2, SP-3, SPT-1, NISPT-1, SPT-2, NISPT-2, SPT-3, SPE-1, NISPE-1, SPE-2, NI§PE-2, SPE-3,
SV, SVO, SVOO, SVT, SVTO, SVTOO, SVE, SVEO, SVEOO, and HPN type cords, the third conductor is for grounding purposes
only.

7 — Types SP-2, SPT-2, SPE-2, NISP-2, and NISPE-2 cords employing 30 AWG (0.05 mm?) stranding are limited to use in
extension cord sets that are not likely to be subjected to frequent flexing.

8 — Types XTW, CXTW, clock cords, and shaver cords are limited to use in power-supply cords marked as required in 32.2.

9 — Types SRD, SRDT, and SRDE cables are limited to use where they are not subject to frequent flexing such as with electric
ranges and clothes dryers and other appliances rated 30 A or greater that are not frequently moved.

10 — Cord constructions that can be demonstrated to be equivalent to integral Type SPT-2 flexible cord may be used in power-
supply cords having a retractile (coiled) cord construction.

11 — Cord types that employ a shield or a shield and drain wire (see 10.1.4.2) are identified by the word "shielded" marked on the
outer surface of the cord.

Table 10.1 Continued on Next Page
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Table 10.1 Continued

Tinsel cords Heater cords General-use cords Specific-
purpose
cords, cables,
and wires

12 — The use of shaver cord is limited to factory-assembled power-supply cords intended for hand-held hair clippers and shaving
appliances rated 50 W or less.

13 — Appliance Wiring Material constructed similarly to Type SPT-1 flexible cord, except that the extruded PVC insulation
thicknesses are 1.02 mm (40 mils) average minimum, 0.889 mm (35 mils) minimum at any point before separation, 0.483 mm
(19 mils) minimum at any point after separation, and 1.52 mm (60 mils) minimum between conductors, is acceptable for use with
chain-suspended portable lamps.

14 — A 20 AWG (0.52 mm?) power-supply cord, constructed of Appliance Wiring Material having 36 — 34 AWG (0.013 —
0.020 mm?) straydt f f j - Tate); f f f f f of the flexible
cord type it is intended to replace, is acceptable for use as described in 10.1.2.1 and 10.1.2.2.

15 — Conductorg sized 20 AWG (0.52 mm?) have been approved only for Types CXTW, XTW, SP-1, NISP-4, SPE-], NISPE-1,
Clock and SPT-1 and NISPT-1.

16 — Conductorg sized 22 AWG (0.33 mm?) have been approved only for Type CXTW.

17 — Flexible cord constructions that have been evaluated to UL 62 requirements for -R cable and to'the end produft requirement
for the use in farjs and heaters and that require extra heavy wall flexible cord shall be identified\with the -R designation appearing
on the cord jacket.

18 — Flexible cord constructions that have been evaluated to UL 62 requirements for & !-B" suffix, shall be identifieqd with the "-B"
designation appgaring on the cord jacket or on a marker tape beneath the braid.

[

10.1.1.2 Power-supply cords shall comply with the applicable requirements of 5.1 —| 5.4 and the

applicable reqpirements of 10.1.1 — 10.1.7.

10.1.1.3 There shall be a conductor attached to each*blade or pin in the attachment plug and there shall
be a blade or pin provided for each conductor in thé.cord.

10.1.1.4 An putdoor-use power-supply cord is intended for use on outdoor appliances that are to be
stored indoors|while not in use. It is alsoaceeptable for indoor use.

10.1.1.5 Eadh outdoor-use powerssupply cord may be either the non-grounding type contgining 2 circuit
conductors or the grounding type containing 2 or 3 circuit conductors and a grounding condugtor.

NOTE: The attactiment plug of an.qutdoor-use power-supply cord need not be polarized.

10.1.1.6 In gddition.\te the cord types specified in Table 10.1, SPT-2W and SPT-2W-R|may also be
employed in ppwer-supply cords as noted in UL 507 and in UL 588.

10.1.1.7 An outdoor-use power-supply cord employing SPT-1W, SPT-2W, SJTW, STW, SJEW, or SEW
type flexible cord with "-B" suffix shall comply with 6.8.4.

10.1.2 Attachment to fittings — plugs

10.1.2.1 Except as noted in 10.1.2.2 — 10.1.2.4, 2-wire power-supply cords with polarized or non-
polarized parallel-blade attachment plugs or current taps rated 15 A, 125 V and employing the following 2-
conductor flexible cord shall employ attachment plugs or current taps that comply with 7.2:

a) 27 AWG, Types TPT, TST, and shaver cord.
b) 20 AWG (0.52 mm?), Types SP-1, NISP-1, SPE-1, SPT-1, NISPE-1, and NISPT-1.

c) 20 AWG (0.52 mm?), Appliance Wiring Material constructed in accordance with note 14 of Table
10.1.
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d) 20 AWG (0.52 mm?), clock cord.

e) 18, 20, 22, 24 AWG (0.824, 0.052, 0.33, 0.20 mm?), Types XTW and CXTW.

f) 18 AWG (0.824 mm?), Types CXTW, HPD, HPN, HSJO, SP-1, NISP-1, SP-2, NISP-2, SPT-1,
SPT-1W, NISPT-1, SPT-2, SPT-2W, NISPT-2, SPE-1, NISPE-1, SPE-2, NISPE-2, SV, SVO,
SVOO, SVT, SVTO, SVTOO, SVE, SVEO, SVEOO, SJ, SJO, SJOO, SJOW, SJOOW, S, SO,
SO0, SOOW, SOW, SPT-3, SJT, SJTW, SJTO, SJTOO, STO, STOO, ST, STW, SJTOW,
SJTOOW, STOW, and STOOW.

g) 17 AWG (1.04 mm?), Types HPN, HPD, SV, SVO, SVOO, SVT, SVTO, SVTOO, SVE, SVEO,
SVEOO, SJT, SJTO, SJTOO, SITW, SITOW, and SITOOW.

h) 16

NISPH
NISPT,
SJTO

10.1.2.2 A
wiring materi
NISPE-1, SP

a) Hay

b) Be

AWG (1.31 mm?), Types CXTW, HPD, HPN, HSJO, SP-2, NISP-2, SP1-2, NI
-2, SV, SVO, SVOO, SJ, SJO, SJOO, SJOW, SJOOW, S, SO, SO0, SOOW.
L1, SPT-3, SJT, SJTW, SJTO, SJTOO, STO, STOO, ST, STW, SVT S
V, SITOOW, STOW, and STOOW.

ower-supply cord having 20 AWG (0.52 mm?) conductors and employing ei
bl constructed in accordance with note 14 to Table 10.1, ‘er Type SP-1, N
-1, or NISPT-1 flexible cord shall:

e a 2-pole, 2-wire line plug of the 15-A, 125-V Type-that complies with 7.2; and

provided with overcurrent protection in accordance 'with 9.10.

10.1.2.3 A power-supply cord of a toy transformer:Or* electric toy need not comply wi

10.2.3).

10.1.24 A 2
machine that

Figure 7.3:

a) The
SVEO

b) Thel

c) The

10.1.25 Agc

P-conductor power-supply cord intended for use with a vacuum cleaner or
meets the following conditions ‘may have an attachment plug larger than th

flexible cord emplqyed is Type SV, SVO, SVOO, SVT, SVTO, SVTOO, S
O;

cord employediis at least 4.6 m (15 feet) long; and

power-supply cord is marked in accordance with 32.4 and 32.5.

urreént tap may be used for the plug on power-supply cords not intended for ouf

5PT-2, SPE-2,
SOW, SPT-1,
TO, SVTOO,

ther appliance
|SP-1, SPE-1,

h 10.1.2 (see

floor finishing
at specified in

VE, SVEO, or

door use.

10.1.3 Othe

10.1.3.1

r components

connected in the flexible cord.

The power-supply cord may include a through-cord switch or other intermediate device

10.1.3.2 A crimped-on terminal connector (such as a ring, tongue, or quick connect type) that complies
with UL 310, UL 486A-486B, or UL 486E, may be applied at the load end on one or more of the

conductors.

10.1.3.3 A strain relief or antikink device, or both, assembled to the cord may be used.

10.1.3.4 A through-cord switch may be employed on a power-supply cord except for:

a) Tho

Copyright Underwriters Laboratories Inc.
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b) Those intended for replacement use.

10.1.3.5 A through-cord switch employed on a power-supply cord shall comply with the requirements of
9.3.

10.1.4 Flexible cord

10.1.4.1 The flexible cord of a power-supply cord shall be one of the cords in Table 10.1. The maximum
circuit-conductor ampacity of cords used in power-supply cords is shown in Table 10.2 and Table 10.3.

Table 10.2
Circuit-Conductor Ampacity and Voltage Rating for Jacketed Cords in Extension Cold Sets and
Power-Supply Cords
. . Number of | Ampacity of current carrying
Size of conductors in cord Number of current conductors, (A) Voltage
Types of cord cord i P
AWG (mm?) conductors | congurtarss | 0-152m_ | Over15.2m || rating of cord
(0 - 50 feet)” | (over 50 feet)
18 (0.824) 2,30r4 2 10 7 600
3or4 3 7 5.6 600
16 (1.31) 2,30r4 2 13 10 600
3or4 3 10 7 600
14 (2.08) 2,30r4 2 18 13 600
3or4 3 15 10 600
S, SO, SO0, 12 (3.31) 2,30r4 2 25 18 600
SOOW, SOW, 3,40r5 3 20 15 600
ST, STO,
STOW 3,40r5 3 25 20 600
STOOW, SE,
SEO, or 8 (8.37) 2,30r4 2 40 30 600
SEOO 3,40r5 3 35 25 600
6 (1323) 2,30r4 2 55 40 600
3,40r5 3 45 35 600
4 (21.2) 2,30r4 2 70 55 600
3,40r5 3 60 45 600
2 (33.6) 2,30r4 2 95 70 600
3,4 0ro 5] [510) [310) 600
18 (0.824) 2,30r4 2 10 7 300
SJ, SJO, 3or4 3 7 5.6 300
SJOO, SJT,
SJTO, 16 (1.31) 2,30r4 2 13 10 300
SJTOO, SJE, 3ord 3 10 7 300
SJEO,
SJEOO, 14 (2.08) 2,30r4 2 18 13 300
SJTOW,
SITOOW, 3or4 3 15 10 300
SJOW, 12 (3.31) 2,30r4 2 25 18 300
SJOOW,
SUTW 3,40r5 3 20 15 300
10 (5.26) 2,30r4 2 30 25 300

Table 10.2 Continued on Next Page
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Table 10.2 Continued

. . Number of | Ampacity of current carrying
. cord Size of conductors in cord Number of current conductors, (A) Voltage
ypes of cor 2 cord carrying i
AWG (mm?) conductors | conductors® | 0~ 152m Over 15.2 m | rating of cord
(0 — 50 feet) | (over 50 feet)
3,40r5 3 25 20 300
SV, SVO, 18 (0.824) 20r3 2 10 7 300
SVOO, SVT,
SVTO, 17 (1.31) 20r3 2 12 10 300
SVTOO, SVE, 16 (1.31) 2o0r3 2 12 10 300
SVEO, or
SVEOO
@ A conductor thft is used to carry an unbalanced current from the other conductors shall not be considered to be g current-carrying
conductor.
Table 10.3
Circuit-Conductor Ampacity and Voltage Rating for Braidless Parallel Cord in Generpl-Use Cord
Sets and Power-Supply Cords

. . Number of | Ampacity of current carrying
. eord Size of conductors in cord Number of current conductors, A Voltage
pes of cor cord i ;
Y AWG (mm?) conductors | conguntaisi.| 0-152m | Over15.2m| | rating of cord
(0 — 50 feet) | (over 50 feet
Appliance 20° (0.519) 2 2 2d - 300
Wiring
Material®
18 (0.824) 20r3 2 10 7 300
17 (1.04) 20r3 2 12 10 300
HPN 16 (1.31) 20or3 2 15 12 300
14 (2.08) 20r3 2 20 17 300
12 (3.31) 20r3 2 30 20 300
SP-1°, SPT- 20 (0.519) 2 2 2¢ - 300
1°, SPE-1°,
NISP-1, 18 (0.824) 20r3 2 10 7 300
NISPT-1, or
NISPE-1
SP-29 SPT-29 18 (0.824) 20r3 2 10 7 300
SPE-29 NISP-
2. NISPT-2, or 16 (1.31) 20r3 2 13 10 300
NISPE-2
18 (0.824) 20r3 2 10 7 300
16 (1.31) 20r3 2 13 10 300
SP-3¢
14 (2.08) 20r3 2 18 13 300
12 (3.31) 20r3 2 25 18 300
18 (0.824) 20r3 2 10 7 300
16 (1.31) 20r3 2 13 10 300
SPT-3% or 14 (2.08) 20r3 2 18 13 300
SPE-39 12 (3.31) 20r3 2 25 18 300
10 (5.26) 20r3 2 30 25 300
18 (0.824) 3 2 10 - 300

Table 10.3 Continued on Next Page
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Table 10.3 Continued

proper size and t|

pe.

fypes of cord Size of conductors in cord Nu:‘(zzr of NEEr?%'tOf Ampacg’ :;32{:::} :arrymg Valtage
AWG (mm?) conductors | congurtarss | 0-152m | Over15.2m | rating of cord
(0 — 50 feet) | (over 50 feet)

TPT, TST 27 2 2 0.5 - 300
18 (0.824) 20r3 - 10 - 300
16 (1.31) 20r3 2 15 - 300
14 (2.08) 20r3 2 20 - 300
12 (3.31) 20r3 2 25 - 300

HSJO, HPN 10 (5.26) 4 3 30' - 300
8 (8.37) 4 3 50f - 300
6 (13.3) 4 3 501 + 300
4 (21.2) 4 3 60 - 300

@ A conductor int¢nded for equipment grounding shall not be considered to be a current-carrying conductor.

® Applicable to pqwer-supply cords only.

¢ Constructed in §ccordance with note 14 of Table 10.1.

9 Limited to a makimum length of 3.6 m (12 feet).

€ 20 AWG (0.52 hm?) has been approved only for Type SPT-1.

fThese current ratings are for Type DRT dryer and range cables only.

9 Each of these 3tconductor parallel cord types shall not be acceptable-fofuse on cord sets more than 3.0 m (15 fegt) in length.

NOTE: Itis intengled that this table be used in conjunction with applicable end-use product Standards to ensure selg¢ction of the

10.1.4.2 Exd
shield or drain
attachment pld

10.1.43 Ap
wire terminate

connector, or hoth, shall be‘indelibly marked in accordance with 28.1.

10.1.5 Leng

ept as noted in 10.1.4.3, a power-supply cord may employ shielded cord, pro

vided that the

wire is terminated, along withythe grounding conductor, to both the grounding ferminal of the

g and, in the case of a cord'set, to the grounding terminal of the appliance con

pwer-supply cord et cord set employing shielded cord that does not have the s
d, along with the-grounding connector, to the grounding terminal of the attd

h

10.1.5.1 Ma

hector.

shield or drain
chment plug,

imum allowable lengths shall be in compliance with Table 10.2.

10.1.6 Ratings

10.1.6.1

Copyright Underwriters Laboratories Inc.
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Table 10.4
Smallest Acceptable Conductor Size with Respect to Fittings used on Outdoor-Use Cord Sets and

Outdoor-Use Power-Supply Cords®

Maximum Smallest acceptable
number of conductor size AWG (mm?)
Number of outlets in Over 15.2 m
current- cord t0 30.5m .
An_lpere Number of carrying . _ connector (Over 50 — Ampaclty
rating of cord conductors in| Grounding when 1.8-152m rating of cord
plugs conductors cord? required provided (6 — 50° feet) 100 feet) (A)
2 2 No 1 - 18 (0.824) 7
3or4 2 Yes 1 - 18 (0.824) 7
4 3 Yes 1 - 18 (0.824) 7
2 2 No 1 18 (0.824) 16 (1°31) 10
3or4 2 Yes 1 18 (0.824) 16 (1.31) 10
4 3 Yes 1 18 (0.824) 16 (1.31) 7 (10)°
2 2 No 1 16 (1.31) 14 (2.08) 13
3or4d 2 Yes 3 16 (4.31) 14 (2.08) 13
4 3 Yes 1 16 (1.31) 14 (2.08) 10 (13)°
2 2 No 1 14 (2.08) 12(3.31) 15
15 3or4d 2 Yes 1 14 (2.08) 12(3.31) 15
4 3 Yes 1 14 (2.08) 12(3.31) 15
3 2 Yes 3 14 (2.08) 12 (3.31) 15
3 2 Yes 4-6 12 10¢ 15
3 2 Yes 4-86 14f 12¢ 15
20 3or4 2 Yes 1 12 (3.31) 10 (5.26) 20
4 3 Yes 1 12 (3.31) 10 (5.26) 20
3or4 2 Yes 1 10 (5.26) 8 30
%0 4 2 Yes 1 10 (5.26) 8 (8.36) 30
3or4 2 Yes 1 6(13.3) 4(21.1) 50
%0 4 3 Yes 1 4(21.1) 2(33.6) 50
4 2 Yes 1 4(21.1) 2(33.6) 60
60 4 3 Yes 1 4(21.1) 2(33.6) 60
& For the purposk of this\fable, a conductor that is used to carry the unbalanced current from the other conductors ghall not be
counted as a cirg¢uit sonductor.
b Lengths speciftedare-foretidesrtse-cord-sets-onty-
¢ The ampacity rating for over 15.2 m (50 feet).
4 The maximum length of a cord set with 3 — 6 outlets in the cord connector(s) shall be 100 feet (30.5 m). The overall length of a
cord set with a joint shall be determined from the sum of the lengths of the main cord (from plug to joint) plus the longest length of
flexible cord after the joint to the cord connector.
¢ See the applicable Section for the specific requirements for each type of outdoor-use cord set.
;\(/)Vhin?ia 14 AWG flexible cord is employed, an overcurrent protective device (OCP) device rated 15 Amps is required. See
.7.1.3.
NOTE: Constructions over 30.5 m (100 feet) shall be evaluated under special investigations. Evaluation dependent upon end use.

10.1.7 Markings

10.1.7.1  An individually packaged power-supply cord intended for replacement purposes shall be
marked in accordance with Section 31, Power-Supply Cords for Replacement Use.

Copyright Underwriters Laboratories Inc.
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10.2 Special-use power-supply cords

10.2.1 Each power-supply cord intended for special use shall consist of a length of flexible cord that
employs a minimum of two circuit conductors assembled or molded without a cord connector or appliance
connector but with a plug or current tap of a non-standard configuration, with or without a through-cord
switch/overcurrent protective device, for direct connection to an appliance, and that incorporates design
features (such as special cords and plugs) for a specific application.

10.2.2 The flexible cord of a power-supply cord shall be one of the cords in Table 10.1. The maximum
circuit-conductor ampacity of cords used in power-supply cords is shown in Table 10.2 and Table 10.3.

10.2.3 A special-use power-supply cord intended for use with a toy transformer or electric toy shall
employ Type BPT-2, NISPT-2, or equivalent or heavier flexible cord with an attachment/pluig having the
distance meagured from any point on the blades to the perimeter of the face at least 7.9-mn7(5/16 inch).

10.2.4 A special-use power-supply cord intended to be woven in the links of a chain-suspepded portable
lamp shall:

a) Be gt least 4.6 m (15 feet) long;

b) Have insulation acceptable for use at 105 °C (221 °F);
c) Employ a 1-15 polarized attachment plug or a 5-15 grounding-type attachment plug;
d) Be marked to indicate the intended use (see 32.6); and
e) Be constructed of:

1) Type SPT-2 or NISPT-2, or heavierflexible cord,
2) Type SPT-1 or NISPT-1 flexible cord provided with a separate jacket of nylon, or

3) Appliance wiring matetial having 36 — 34 AWG (0.013 — 0.020 mm?) $tranding and
complying with the insulation requirements specified in Figure 10.1.
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Figure 10.1

Minimum Insulation Thicknesses for Appliance Wiring Material used in a Chain-Suspended Lamp

SB0636-4

Legend:
A — Minimum acdeptable average thickness away from tear area and outside point — 1.02 mim (0.040 inch)
B — Minimum acdeptable thickness at any point before separation — 0.89 mm (0.035 irich)

C — Minimum acdeptable thickness at any point after separation — 0.49 mm (0.019yhch)

D — Minimum acdeptable distance between copper conductors — 1.52 mm (0.060 inch)

10.3 Recreational vehicle power-supply cords
10.3.1 Gengral

10.3.1.1  Thé minimum cord-exposed lengthifor power-supply cords for recreational vehiclgs shall be:
a) 7.5 m (25 feet) if intended for-side entry; or

b) 9 m|(30 feet) if intended fer rear entry.

10.3.1.2 Overall length shall be augmented by the difference between the height of the enfry point on the
recreational vehicle and 0:9'm (3 feet), if the intended entry point is above 0.9 m (3 feet).

10.3.2 Flexible cord

10.3.2.1 The flexible cord used in power-supply cords for recreational vehicles shall He Type SOW,
SOOW, STW, STOW, STOOW, SEW, SEOW, or SEOOW for recreational-vehicle use. The size and
number of conductors shall be in accordance with Table 10.5. The insulation on the grounding conductor
shall be green, or green with one or more yellow stripes.
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Table 10.5
Sizes and Number of Conductors in Recreational-Vehicle Power-Supply

Number of Size of circuit conductors Size of grounding conductor

Power-supply | Total number circuit " "

cord rating of conductors conductors AWG (mm?®) AWG (mm?®)

15A 3 2 14 (2.08) 14 (2.08)

20 A 3 2 12 (3.31) 12 (3.31)

30A 3 2 10 (5.26) 10 (5.26)

40A 4 3 8 (8.36) 8 (8.36)

50 A 4 3 6 (13.3) 8 (8.36)

50 A % 3 ) 1373y ] (13.3)

10.3.3 Plugs

10.3.3.1  The attachment plug shall be in accordance with 10.3.3.2 and 10.3:3.3. The attachment plug
shall be moldgd of butyl rubber, neoprene, or polyvinyl chloride (or other equivalent materigls), and shall

be so molded fo the flexible cord that it adheres tightly to the jacket of the cofd at the point w
enters the attgchment plug (see 11.11). If a right-angle attachment plug(is used, the configu
so oriented that the grounding member is the member farthest from-ttie point of cord entry.

10.3.3.2 The
(5.26 mm?) co

10.3.3.3 The
14-50P config

10.3.34 Ap
may have the
(8.36 mm?) cir
10.4 Mobile
10.4.1 Gene

10.4.1.1 The

ral

attachment plug used with 14 AWG (2.08 mm?), 12 AWG (3.31 mm?)|
hductors shall be 5-15P, 5-20P, or TT-30P configuration.

attachment plug used with 8 AWG (8.36 mm?) or 6 AWG (13.3 mm?) conducf
iration.

bwer-supply cord for recreational=vehicle use having 6 AWG (13.3 mm?) circ
attachment plug marked 50-A:"The attachment plug of a power-supply cord h
cuit conductors shall notdesmarked with a current rating.

home power-supply.cords

overall\length of each power-supply cord for mobile homes, measured from

cord (includin

11.1 m (36.5 feet)y The length of the cord from the end of the plug to the point at which the

the cord is re

bared leads) to the end of the plug, shall not be less than 6 m (21 feet) 1

here the cord
ation shall be

or 10 AWG

ors shall be a

it conductors
aving 8 AWG

he end of the
or more than

puter jacket of

. igure 9. 1.

10.4.2 Flexible cord

10.4.2.1

The flexible cord used in power-supply cords for mobile homes shall be Type SOW, SOOW,

STW, STOW, STOOW, SEW, SEOW, or SEOOW containing four 6 AWG (13.3 mm2) conductors or four
8 AWG (8.36 mm?) conductors or three 6 AWG (13.3 mm?) circuit conductors and one 8 AWG (8.36 mm?)

grounding con

ductor.

10.4.2.2 The insulation on the grounding conductor in the cord mentioned in 10.4.2.1 shall be green, or
green with one or more yellow stripes.

10.4.2.3 The outer surface of the cord shall be marked in accordance with the requirements of Section
28, Power-Supply Cords — Shielded.
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10.4.3 Plugs

10.4.3.1 The attachment plug shall have a 14-50P grounding configuration. The attachment plug shall be
molded butyl rubber, neoprene, or polyvinyl chloride (or other equivalent materials), and shall be so
molded to the flexible cord that it adheres tightly to the jacket of the cord at the point where the cord enters
the attachment plug (see 11.11.1). If a right-angle attachment plug is used, the configuration shall be so
oriented that the grounding member is the member farthest from the point of cord entry.

10.4.3.2 A power-supply cord for mobile-home use having 6 AWG (13.3 mm?) circuit conductors may
have the attachment plug marked 50 A.

10.4.4 Rating

10.4.4.1 The¢ current rating is:
a) 40 A for cord containing four 8 AWG (8.36 mm?) conductors; and

b) 50 A for cord containing three 6 AWG (13.3 mm?) circuit conductors and a 6 AWG|(13.3 mm?) or
8 AWG (8.36 mm?) grounding conductor.

10.5 Rangeland dryer power-supply cords
10.5.1 Gengral

10.5.1.1 Ea¢h power-supply cord for range and dryer~application shall be non-detachable and employ
Type SRD, SRDT, or SRDE flexible cable and shall be rated in accordance with Table 10.6.

Table 10.6
Qircuit-Conductor Ampacity and Voltage Rating for Range and Dryer Cabl¢s

(Typés SRD, SRDT, and SRDE)

Ampacity of circuit Voltage rating of
Nlimber, size, and use-of conductors in cable conductors of cable cable
(Amperes) (Volts)
2 10 AWG (5.264mm?) unidentified circuit and 302 300
1 10 AWG (5-26 mm?) grounded circuit
2 10 AWG-(5.26 mm?) unidentified circuit and 30° 300
1 10 AWG (5.26 mm?) grounded circuit and
1 10 AWG (5.26 mm?) grounding
3 10 AWG (5.26 mm?) unidentified circuit and 25° 300
1 10 AWG (5.26 mm?) grounded circuit
2 8 AWG (8.36 mm?) unidentified circuit and 40° 300
1 10 AWG (5.26 mm?) grounded circuit
2 8 AWG (8.36 mm?) unidentified circuit and 408 300
1 10 AWG (5.26 mm?) grounded circuit and
1 10 AWG (5.26 mm?) grounding
3 8 AWG (8.36 mm?) unidentified circuit and 36° 300
1 10 AWG (5.26 mm?) grounded circuit

Table 10.6 Continued on Next Page
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Table 10.6 Continued

Ampacity of circuit Voltage rating of
Number, size, and use of conductors in cable conductors of cable cable
(Amperes) (Volts)

2 8 AWG (8.36 mm?) unidentified circuit and 402 300

1 8 AWG (8.36 mm?) grounded circuit

3 8 AWG (8.36 mm?) unidentified circuit and 35°¢ 300

1 8 AWG (8.36 mm?) grounded circuit

2 6 AWG (13.3 mm?) unidentified circuit and 5504 300

1 8 AWG (8.36 mm?) grounded circuit

2 q AWG (13.3 mm?) unidentified circuit and 55P 300

1 4 AWG (8.36 mm?) grounded circuit and

1 4 AWG (8.36 mm?) grounding

3 d AWG (13.3 mm?) unidentified circuit and 45° 300

1 4 AWG (8.36 mm?) grounded circuit

2 d AWG (13.3 mm?) unidentified circuit and 5504 300

1 d AWG (13.3 mm?) grounded circuit

3 d AWG (13.3 mm?) unidentified circuit and 45° 300

1 q AWG (13.3 mm?) grounded circuit

2 4 AWG (21.1 mm?) unidentified circuit and 7004 300

1 d AWG (13.3 mm?) grounded circuit

2 4 AWG (21.1 mm?) unidentified circuit and 70°¢ 300

1 q AWG (13.3 mm?) grounded circuit and

1 q AWG (13.3 mm?) grounded

3 4 AWG (21.1 mm?) unidentified circuit;and 60° 300

1 q AWG (13.3 mm?) grounded circuit

2 4 AWG (21.1 mm?) unidentified circuit and 7004 300

1 4 AWG (21.1 mm?) grdunded circuit

3 4 AWG (21.1 mm?) binidentified circuit and 60° 300

1 4 AWG (21.1.mm?) grounded circuit
& The circuit-confluctor ampacity shall be reduced by 5 A if grounded circuit conductor carries current other than unpalanced
current.
® The circuit-confluctor.ampacity shall be reduced by 10 A if grounded circuit conductor carries current other than unbalanced
current.
¢ The circuit-conductor ampacity shall be reduced to 80 % of the value shown if the grounded circuit conductor carries other than
unbalanced current.
4 When assembled into power-supply cords, the ampacity shall be limited to 50 A to correlate with rating of the standard 3-pole, 3-
wire attachment plug configuration employed.
€ When assembled into power-supply cords, the ampacity shall be limited to 60 A to correlate with the rating of the standard 3-
pole, 4-wire attachment plug configuration employed.

10.5.2 Attachment plug

10.5.2.1 A power-supply cord intended for use with a range or dryer shall be provided with an attachment
plug having a 10-30P, 14-30P, 10-50P, or 14-50P configuration. The attachment plug blades shall comply
with the dimensional requirements specified either in NEMA WD 6, or in Figure 10.2.
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Figure 10.2

Padded and Folded-Over Blade Construction for 30- and 50-A Attachment Plugs for use with
Range and Dryer Power-Supply Cords

REF, — = -
NEMA WD6
et | l—14/15
23 |\/|AX—l MIN |
I} J ! \ n
i 6.9 MAX
149 | | I
MAX | |
| 1 TWO CONDUCTIVE
V | | PAD VARIATIONS
REF | | SHOWN
NEMA WDB : :
= ~[11—8.6/10.9
| |
| | —{|[|l~+— REF.
K | MOLDLINE NEMA WD6
| |
L J |
su1070 E

NOTES:
1 — All dimensions in mm.

mm 14 15 2.3 6.1 6.9 8.6 10.9 14.9
(inch) (0.054) (0.058) (0.090) (0.240) (0.270) (0.340) (0.430) (0.585)

2 — Alternate blade profile for NEMA blade configurations 10-30, 10-50, 14-30, and 14-50. All location dimensions shall be as
described in the applicable NEMA configurations.

3 — The minimum material thickness for the padded and folded-over blade is 0.7 mm (0.0270 inch).
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10.6 Range and dryer power-supply cord kits

10.6.1 General

10.6.1.1 A power-supply cord kit shall consist of a suitable power-supply cord, a strain relief clamp or
molded-on strain relief, reducing washers when required for proper installation, and assembly instructions.

10.6.1.2 A power-supply cord kit intended for use with a range or dryer shall be provided with all of the
materials necessary to comply with the requirements in 10.5. A stranded lead shall be treated so that no
loose strands result — for example, by tinning of the conductor ends, or the use of crimped-on connector

terminals or banding strips.

10.6.1.3 Wh
appropriate e
Power-Supply|

10.6.2 Flexible cord

10.6.2.1 Pow
cords as defin

10.6.3 Leng
10.6.3.1 The

(4 feet), and n
outer covering

10.6.4 Strain relief

10.6.4.1 Strg

not transmitted to terminals, splices, orinternal wiring when tested in accordance with Sectio

Range and Dr
10.6.4.2 The
edges of the g

Dryer Power-§

10.6.4.3 For

bn assembled properly, the completed kit shall comply with the require
d-product standard, and meet the requirements of Section 13, Tests for.Rar
Cord Kits.

er-supply cord kits intended to be used with range and dryers shall be providg
bd in 10.5.1.

h

length of a power-supply cord for use withca range or dryer shall not be les
bt exceed 1.83 m (6 feet) when measured'from the end of the plug to the poir
of the cord is removed.

in relief means shall be previded so that a mechanical stress applied to the f]

er Power-Supply Card Kits.

strain relief shalljpe constructed so as to prevent the power-supply cord from
pening in the 'sheet metal pate when tested as described in Section 13, Tests f
upply Cofd-Kits, with the cord installed in the most adverse position.

strain relief consisting of a threaded bushing secured by a threaded locknu

ments of the
ge and Dryer

d with flexible

5 than 1.22 m
t at which the

exible cord is

h 13, Tests for

contacting the
or Range and

t, the locknut

shall:

a) Be provided with notches or the equivalent for easy tightening; and

b) Have a maximum outside diameter as specified in Table 10.7.
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Table 10.7
Diameter of Locknut
Maximum diameter of connection opening Maximum outside diameter of locknut
mm (inch)? mm (inch)?
28.96 (1.140) 36.07 (1.420)
35.71 (1.406) 44.96 (1.770)
44.83 (1.765) 57.94 (2.281)

@ The applicable

maximum diameter of connection opening is determined in accordance with Table 13.1.

10.6.5 Cord

10.6.5.1 Me|
through the
accordance w

10.6.6 Term

10.6.6.1

a) Clg
conne
condu
asserm

applic@ble test requirements in Temperature test, 12.2 and the Conductor securen

and

b) Thel

10.7 Extensgion cord sets

10.7.1

10.7.1.1 An

is used outdpors. The cord set is intended for use outdoors only while the portable e

operation. It i
in use. It may

_push-back relief

ans shall be provided to prevent the flexible cord from being pushedinto
strain relief mounting opening after installation. Compliance shall, be

The following shall apply:

sed loop, copper alloy terminals — or an equivalent type such as spade-
ctor with upturned ears — may be provided on theconductors at the free end of
Ctor terminal assembly has an ampacity equivalent to that of the flexible cord to which it is

Construction — Outdoor-use assemblies

ith 13.3.

ination of conductors

bled. The acceptability of the assemblycshall be demonstrated by compli

terminal shall be sized to accommodate a No. 10 or larger wire-binding screw

the appliance
Hetermined in

or hook-type
the cord if the

ance with the
ess test, 11.1;

or stud.

outdoor-use extension cord set is intended to be used with portable electric equipment that

intended to be stored indoors where it is not exposed to sunlight, weather, or
also be:wused indoors.

juipment is in
both while not

ard-—cat chaoll K ithaor of th

10.7.1.2 An

idaoor-a P~y al nap-ceaHBadina—buvn. acaontaint
OOt OO O SC— U U— ST Siait T~ CTtnCT— U (i NoT-ygroaaimy— ty pe—ooranh

g two circuit

conductors including the identified conductor, or of the grounding type containing two or more circuit

conductors.

10.7.1.3 An outdoor-use cord set employing a 14 AWG flexible cord with 4 — 6 cord connectors shall
employ an over current protective device and shall comply with the applicable requirements in 9.7, 9.10
and Section 17, Tests for Overcurrent Protective Devices. The rating of the over current device shall be

equal to the rating of the cord set.

10.7.1.4 An outdoor-use cord set employing SPT-1W, SPT-2W, SJTW, STW, SJEW, or SEW type
flexible cord with "-B" suffix shall comply with 6.8.4.
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10.7.2 Fittings (indoor and outdoor)

10.7.2.1

10.7.2.11

General

Fittings shall comply with the construction requirements in Sections 6 — 8.

10.7.2.1.2 Assemblies designated for outdoor use shall employ attachment plugs and cord connectors

designated for

outdoor use.

10.7.2.1.3 The attachment plug and cord connector in an assembly shall be of the same mating

configuration.

10.7.21.4 A
connector hav
15, L5-20, L5-

10.7.2.15 A
general use cq

10.7.216 A
an outdoor-us

Exception No.
connected bet

Exception No.
cord connecto

h assembled-on or molded-on extension cord set shall employ an attachment
ng one of the following configurations: 1-15, 5-15, 5-20, 5-30, 6-15, 6-20,.6-
B0, L6-15, L6-20, or L6-30.

h outlet fitting, such as a cord connector, shall not be connected bétween the e
rd set except in the case of an adapter cord set.

h outlet fitting, such as a cord connector, shall not be ¢onnected between the
b cord set.

1: An adapter cord set described in 10.8.1:2(d) is able to be provided with
Wween the end fittings.

2: An outdoor-use cord set marked in‘gccordance with 23.3.5 may employ uf
's in addition to an end cord connector:

10.7.2.1.7 The outdoor use cord connector may have a maximum of three outlets. The cq

the contact me

Exception No.
AWG, Type S|
accordance wi

Exception No.
extension cord
23.3.5.

mbers shall be the same forthe cord connector as the attachment plug.

1: Up to six outletssmay be provided in an outdoor-use extension cord set
or equivalent flexible cord that is constructed in accordance with 10.7.2.2.6 4
th 23.3.5.

2: Upto¢six in-line outlets, including the end fitting, may be provided in a
set employing 12 AWG, Type SJ or equivalent flexible cord and marked in ac

plug and cord
B0, L1-15, L5-

nd fittings of a

end fittings of

outlet fittings

to two in-line

nfiguration of

employing 12
and marked in

h outdoor-use
cordance with

Exception No. 3: Up to six outlets on a single cord connector body may be provided in an outdoor-use
extension cord set employing 12 AWG, Type SJ or equivalent flexible cord and marked in accordance with
23.3.5. The total number of outlets on an extension cord set shall not exceed six.

10.7.2.1.8 Plugs having a 1-15 configuration employed on an extension cord set shall be polarized.

10.7.2.1.9 Cord connectors shall not have more than three outlets and shall be of the same configuration

as the plug.

Exception: A cord connector body may have a maximum of six outlets when in accordance with
Exceptions 1—30f 10.7.2.1.7.

10.7.2.1.10 Notwithstanding 10.7.2.1.9, the maximum number of outlets for indoor extension cord set
assemblies shall be six if 12 AWG (3.31 mm?), Type SJ, or equivalent flexible cord is employed.
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10.7.2.1.11 A general-use cord set may optionally be provided with a remote control feature. A remote
control feature shall comply with the requirements of 9.9.

10.7.2.1.12 An outlet fitting, such as a cord connector, may be connected in the cord between the end
fittings (in-line cord connector) of a general-use cord set.

10.7.2.1.13 A general-use cord set employing in-line cord connectors shall be marked as indicated in
23.1.1.

10.7.2.1.14 A general-use cord set employing in-line cord connectors shall employ SJ or equivalent
cords.

10.7.2.2 Joints for use on extension cord sets

10.7.2.2.1 An extension cord set with more than one single-outlet load fitting may havg a joint in the
flexible cord with the cord branching to two cords, each terminating in a single-outlet lopd fitting. See
Figure 10.5 fdr typical construction.

10.7.2.2.2 An extension cord set employing a joint shall employ SJ or equivalent cord.

10.7.2.2.3 A joint between two flexible cords shall have a minimum)insulating-body thicknegs of 3/32 inch
(2.4 mm) covering all live parts.

10.7.2.2.4 e thickness mentioned in 10.7.2.2.9 is to be measured from any part of the¢ live contacts
and uninsulaed flexible-cord conductors (conductors<from which the flexible-cord insulation has been
removed) to the nearest point on the outer surface of the insulating body.

10.7.2.2.5 An extension cord set with more-than one single-outlet load fitting may havg a joint in the
flexible cord gnd shall be marked in accordance with 23.1.11.

10.7.2.2.6 An outdoor-use extension’cord set may have a joint in the flexible cord |with the cord
branching to fwo cords, each terminating in a load fitting provided with a maximum of thre¢ outlets, or to
three cords, gach terminating in~a‘load fitting provided with a maximum of two outlets. In ejther case, the
total number ¢f outlets provided-on the cord set shall not be more than six.

10.7.2.2.7 The resistanee of the joint insulation to sunlight and mechanical abuse fof outdoor use
extension cofd sets.'shall be at least equal to that of the interconnecting flexible cord. Molded-on joint
insulation shall be eompatible with the material used in the jacket of the flexible cord and shall adhere
tightly to the jacket'so as to exclude moisture.

10.7.2.2.8 A joint between two flexible cords in an outdoor-use extension cord set shall have a minimum
insulating-body thickness of 3/32 inch (2.4 mm) covering all live parts.

10.7.2.2.9 The thickness mentioned in 10.7.2.2.8 is to be measured from any part of the live contacts
and uninsulated flexible-cord conductors (conductors from which the flexible-cord insulation has been
removed) to the nearest point on the outer surface of the insulating body.

10.7.2.2.10 Insulation of neoprene, polyvinyl chloride, or butyl rubber is acceptable provided its adhesion
to the cord jacket complies with 11.11. Joint insulation of other material may be investigated to determine
its acceptability.
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10.7.2.2.11  The overall length of a cord set with a joint shall be determined from the sum of the lengths of
the main cord (from plug to joint) plus the longest length of flexible cord from the joint to the cord
connector.

10.7.2.3 Cold-usage cord sets

10.7.2.3.1 A cold-usage cord set shall consist of a grounded attachment plug, flexible cord rated for at
least minus 50 °C in accordance with the requirements of UL 62 and a cord connector, in accordance with
8.5.6.

10.7.2.3.2 A cold-usage cord set shall comply with the Low-temperature insertion test described in
14.9.5 in addition to other applicable tests.

10.7.2.3.3 A|cold-usage cord set shall be marked in accordance with 24.8 in addition-{o.other applicable
markings.

10.7.3 Other components

10.7.3.1 Overcurrent protection

10.7.3.1.1 Oyercurrent protection, when provided, shall comply with 9.7 and 9.10.
10.7.3.1.2 Fuises or circuit breakers shall not be of the automatic resetting type.

10.7.3.1.3 Oyercurrent protection employed on outdoor-use extension cords shall not pgrmit water to
enter the enclgsure so as to contact live parts.

10.7.3.1.4 All extension cord sets employing(flexible cord incorporating 18 or 17 AWG conductors shall
be provided wijth overcurrent protection (shart Circuit and overload protection) rated equal tp or less than
the ampacity df the flexible cord.
10.7.3.2 Switches

10.7.3.2.1 Afthrough-cord or pendant switch may be employed on an indoor-use extension |cord provided
it complies with 9.3 and is«ated not less than "6 A, 120V -3 A, 250 V", or "0 A, 120 V".

10.7.4 Flexible cord

10.7.4.1 Genetral

10.7.4.1.1 Flexible cord shall be of one of the Types in Table 10.8 and the size of the conductors shall be
either 16 AWG (1.31 mm?), 14 AWG (2.08 mm?), 12 AWG (3.31 mm?), or 10 AWG (5.26 mm?).

Table 10.8
Flexible Cord for Extension Cord Sets®
HPN ST SPE-2°
sJ STO NISPE-2°
sJO STOO SPE-3°

Table 10.8 Continued on Next Page
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Table 10.8 Continued

SJOO SE SV
SJT SEO SVO
SJTO SEOO SVOO
SJTOO SP-2° SVT
SJE NISP-2° SVTO
SJEO SP-3° SVTOO
SJEOO SPT-220 SVE
S NISPT-2° SVEO
SO SVED
SO0 SPT-3°
@ Cord constructions that can be demonstrated to be equivalent to integral Type SPT-2 flexible cord may(®e used ip extension cord
sets having a retractile (coiled) cord construction.
® These 3-cond{ictor parallel cord types are not acceptable for use on cord sets more than 4.5 m (15 feet) in length.
¢ Flexible cord donstructions that have been evaluated to UL 62 requirements for a "-B" suffix, shall be identified wjth the "-B"
designation apgearing on the cord jacket or on a marker tape beneath the braid.

10.7.4.2 In

10.7.4.2.1

oor use

n extension cord set consisting of two separate.lengths shall employ 2-cond

(1.31 mm?), Type SP-2, NISP-2, SPT-2, NISPT-2, SPE-2, ot NISPE-2 flexible cord, each
1.8 m (6 fee}), connected in parallel to a single 1-15P-molded-on attachment plug, wit
terminating inja cord connector of the 1-15R configuration.

10.7.4.2.2
length, with
compliance W

10.74.23 A
length, with
compliance W
multiple serie

10.7.4.3 Ou

n extension cord set consisting of a length of flexible cord not less than 1.
single or multiple series-connected current tap at one end, and a switc
th 9.3 at the other end, to proyide remote outlet switching, is allowable.

h single or multiple~series-connected current tap at one end, and a dim
ith 9.3.6 at the-other end, to provide remote outlet dimming, is allowable.
5-connected current tap shall be of the 1-15 or the 5-15 configuration.

kdoor use

10.7.4.3.1 Qutdoor-use extension cord sets shall use flexible cord of the Type SOW,

ctor, 16 AWG
greater than
each length

m (6 feet) in
hing device in

n extension cord set consisting of a length of flexible cord not less than 1.8 m (6 feet) in

mer device in
The single or

SOOW, STW,

STOW, STO

W, SEW, SEOW, SEOUOW, SJOW, SJOOW, SJTW, SJTOW, SJTOOW, SJE

W, SJEOW, or

SJEOOW and use 16 AWG (1.31 mm?), 14 AWG (2.08 mm?), 12 AWG (3.31 mm?), or 10 AWG (5.26 mm?)
size conductors, in compliance with Table 10.4, Table 10.9, Table 10.10, Table 10.11, Table 10.12, and

Table 10.13.
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Table 10.9
Ratings of Outdoor Extension Cord Sets 125-V, 2-Pole, 2-Wire, and 2-Pole, 3-Wire Grounding
Description of cord set
Ratings of Length of cord set Flexible cord used?® Ratings of cord set
fittings used
over15.2m 2 or 3-conductor 18 AWG (0.824 mm?)
(over 50 feet) SJOW, SJOOW, SJTW, SUTOW, SITOOW, SJEW, 7 A (875 W) maximum
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, at 125 V maximum
STOOW, SEW, SEOW, SEOOW
0-152m 2 or 3-conductor 18 AWG (0.824 mm?)
(0 =50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW, |
STOOW, SEW, SEOW, SEOOW 10A (1450 W)
) maximum at 125 V
over 152 m 2 or 3-conductor 16 AWG (1.31 mm?) bosximubn
(over 50 feet) SJOW, SJIOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 2 or 3-conductor 16 AWG (1.31 mm?)
15Aat 125V (0 —50 feet) SJOW, SJIOOW, SJTW, SITOW, SUITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 13 A (1425 W)
) maximum at 125 V
over15.2m 2 or 3-conductor 14 AWG (2.08.mm?) maximubn
(over 50 feet) SJOW, SJIOOW, SITW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW;SOOW, STW, STOW,
STOOW, SEW, SEOW;,.SEOOW
0-152m 2 or 3-conductor 14+ 2 AWG (2.08 — 33.6 mm?)
(0 - 50 feet) SJOW, SJIOOW; SITW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOQW, SEW, SEOW, SEOOW 15 A (1475 W)
) maximum at 125 V
over 152 m 2 gr3-conductor 12 — 2 AWG (3.31 — 33.6 mm?) maximuhn
(over 50 feet) SJOW, SJIOOW, SITW, SITOW, SJITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-15.2(m 3-conductor 12 - 2 AWG (3.31 — 33.6 mm?)
(0 — 580 feét) SJOW, SJIOOW, SITW, SITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 20 A (2300 W)
20Aat125V ) maximum at 125 V
over 15.2m 3-conductor 10 — 2 AWG (5.26 — 33.6 mm*) maximuln
(over 50 feet) SJOW, SJIOOW, SJTW, SITOW, SJITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 10 — 2 AWG (5.26 — 33.6 mm?)
(0 - 50 feet) SJOW, SJIOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, 30 A (3750 W)
30Aat125V STOOW, SEW, SEOW, SEOOW maximum at 125 V
over15.2m 3-conductor 8 — 2 AWG (8.36 — 33.6 mm?) maximum
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW

Table 10.9 Continued on Next Page
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Table 10.9 Continued

Description of cord set

Ratings of
fittings used

Length of cord set

Flexible cord used?

Ratings of cord set

50Aat 125V

0-152m
(0 — 50 feet)

over15.2m

(over 50 feet)

3-conductor 6 — 2 AWG (13.3 — 33.6 mm?)

SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW

3-conductor 4 AWG (21.1 mm?)

SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW

50 A (6250 W)
maximum at 125V
maximum

@ Each of the conductors is of the same size. Two-current carrying conductors; the third (when provided) conductor is the

grounding cond

Lictor.

Table 10.10

Ratings of Outdoor Extension Cord Sets 250-V, 2-Pole, 3-Wire ‘Grounding

Description of cord set

Ratings of
fittings used

Length of cord set

Flexible cord used?

Ratings of cord set

over 15.2m 3-conductor 18 AWG (0.824 mm?)
(over 50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW, 7 A (1750 W) maximum
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, at 250 ' maximum
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 18 AWG(0.824 mm?)
(0 —50 feet) SJOW, SJIOOWSITW, SITOW, SITOOW, SJEW,
SJEOW, SJEQOW, SOW, SOOW, STW, STOW, |
STOOW, SEW, SEOW, SEOOW 10 A (2500 W)
) maximym at 250 V
over 15.2m 3-conhductor 16 AWG (1.31 mm?) maximdm
(over 50 feet) SJOW, SJOOW, SIJTW, SITOW, SJITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 16 AWG (1.31 mm?)
15 A at 250 V (0 —50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 13 A (3250 W)
) maximym at 250 V
over15.2m 3-conductor 14 AWG (2.08 mm*) maximdm
(over 50 feet) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
S O0OW, SEW, SEOW, SEOOW
0-152m 3-conductor 14 — 2 AWG (2.08 — 33.6 mm?)
(050 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 15 A (3750 W)
) maximum at 250 V
over15.2m 3-conductor 12 — 2 AWG (3.31 — 33.6 mm*) maximum
(over 50 feet) SJOW, SJOOW, SJTW, SJITOW, SJITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 12 —2 AWG (3.31 — 33.6 mm?) 20 A (5000 W)
20Aat250V maximum at 250 V
maximum
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Table 10.10 Continued

Description of cord set

Ratings of
fittings used

Length of cord set

Flexible cord used?

Ratings of cord set

(0 - 50 feet) SJOW, SJIOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
over15.2m 3-conductor 10 —2 AWG (5.26 — 33.6 mm?)
(over 50 feet) SJOW, SJIOOW, SJTW, SITOW, SUITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-15.2m 3-conductor 10 —2 AWG (5.26 — 33.6 mm*)
(0—50 feet) SJOW, SJIOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SUJEOOW, SOW, SOOW, STW, STOW, 30-A (7500 W)
30Aat250V STOOW, SEW, SEOW, SEOOW maximu]: at250 vV
over 15.2m 3-conductor 8 — 2 AWG (8.36 — 33.6 mm?) maximu
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEQW,
SEOOW
0-152m 3-conductor 6 —2 AWG (13.3 — 33.6 mm?)
(0—50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
50 A (12600 W)
SEOOW )
50 Aat250V ) maximum at 250 V
over 152 m 3-conductor 4 AWG (21.1 — 336 mm?) maximuE
(over 50 feet) SOW, SOOW, STW, STOW,STOOW, SEW, SEOW,

SEOOW

@ Each of the corjductors is of the same size and one is the grounding.conductor.

Table 10.11

Ratings of Outdoor Extension Cord Sets 277-V, 2-Pole, 3-Wire Grounding

Description of cord set

Ratings of plugs

Length of cord set

Flexible cord used?®

Ratings of cord set

used
over15.2m 3-conductor 18 AWG (0.824 mm?)
(ovef'50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW, 7 A (1939 W) maximum
SJEOW, SIEOOW, SOW, SOOW, STW, STOW, at 277 \ maximum
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 18 AWG (0.824 mm?)
(0 =50 feet) SJOW, SJIOOW, SJTW, SITOW, SJITOOW, SJEW.
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 10A (2770 W)
) maximum at 277 V
15Aat277V over15.2m 3-conductor 16 AWG (1.31 mm?) maximum
(over 50 feet) SJOW, SJIOOW, SJTW, SJITOW, SJITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 16 AWG (1.31 mm?)
(050 feet) SJOW, SJOOW, SJTW, SJTOW, SJITOOW, SJEW, 13 A (3601 W)
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, maximum at 277 V
STOOW, SEW, SEOW, SEOOW maximum
over15.2m 3-conductor 14 AWG (2.08 mm?)
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Table 10.11 Continued

Description of cord set

Ratings of plugs Length of cord set Flexible cord used? Ratings of cord set
used
(over 50 feet) SJOW, SJOOW, SITW, SITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 14 — 2 AWG (2.08 — 33.6 mm?)
(0 —50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 15 A (4155 W)
. maximum at 277 V
over 10.21m o-CONAuclor T2=2AWG (5.5 —=55.0 TMIm™) maximdm
(over 50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 12 —2 AWG (3.31 — 33.6 mm?)
(0 —50 feet) SJOW, SJOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 20 A (5p40 W)
20Aat277V maximym at 277 V
over 15.2m 3-conductor 10 — 2 AWG (5.26 — 33.6/mm?) maximdm
(over 50 feet) SJOW, SJOOW, SITW, SITOW,SJTOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 10 — 2 AWG(5.26 — 33.6 mm?)
(0 —50 feet) SJOW, SJOOW, SITW, SJITOW, SITOOW, SJEW,
SJEOW, SIEOOW,\SOW, SOOW, STW, STOW, 30 A (8310 W)
30Aat277V STOOW, SEW(SEOW, SEOOW maximdim at 277 V
over 15.2m 3-conductor 8- 2 AWG (8.36 — 33.6 mm?) maximyim
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEQOW
0-152m 3-gonductor 4 —2 AWG (21.1 — 33.6 mm?)
(050 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW 50 A (1B850 W)
50Aat277V ) maximym at 277 V
over 152'm 3-conductor 4 — 2 AWG (21.1 — 33.6 mm?) maximdm
(over 50, feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
@ Each of the conductors iis of the same size and one is the grounding conductor.

Ratings of Cord Sets 125/250-V, 3-Pole, 4-Wire Grounding

Table 1012

Description of cord set

Ratings of
fittings used

Length of cord set

Flexible cord used?

Ratings of cord set

15 A at 125/250 V
(3-wire)

0-152m
(0 —50 feet)

over15.2m

4-conductor 18 AWG (0.824 mm?)

SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW

4-conductor 16 AWG (1.31 mm?)

10 A (2500 W)
maximum at 125/250 V
maximum (3-wire)
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Table 10.12 Continued

Description of cord set

Ratings of
fittings used

Length of cord set

Flexible cord used?®

Ratings of cord set

(over 50 feet) SJOW, SJOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 4-conductor 16 AWG (1.31 mm?)
(0 —50 feet) SJOW, SJOOW, SITW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 13 A (3250 \t,\?25/250 v
maximum a
over 15.2m 4-conductor 14 AWG (2.08 mm®) maximum (3-wire)
(over 50 feet) SJOW, SJOOW, SITW, SITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 4-conductor 14 — 2 AWG (2.08 — 33.6 mm?)
(0 —50 feet) SJOW, SJOOW, SITW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, ]
STOOW, SEW, SEOW, SEOOW 15 A (3150 \t,\?25/250 v
maximum a
over15.2m 4-conductor 12 — 2 AWG (3.31 — 33.64nm?) maximufn (3-wire)
(over 50 feet) SJOW, SJOOW, SITW, SITOW,SJTOOW, SJIEW,
SJEOW, SIEOOW, SOW, SOQW,STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 4-conductor 12 — 2 AWG(3.31 — 33.6 mm?)
(0 —50 feet) SJOW, SJIOOW, SITW,;SIJTOW, SITOOW, SJEW,
SJEOW, SJIEOOW;-SOW, SOOW, STW, STOW,
20 A at 125/250 v STOOW, SEW, SEOW, SEOOW 20 A (5400 \t,\?25/250 v
_ maximum a
(3-wire) over15.2m 4-conductor, 10'— 2 AWG (5.26 — 33.6 mm?) maximun (3-wire)
(over 50 feet) SJOW,(SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEQW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 4-conductor 10 — 2 AWG (5.26 — 33.6 mm?)
(0 —50 feet) SJOW, SJOOW, SITW, SITOW, SITOOW, SJEW,
50 At 125250 SJEOW, SJEOOW, SOW, SOOW, STW, STOW, 30 A (7400 W)
(3-wi?e}) STOOW, SEW, SEOW, SEOOW maximum at 125/250 V
oyer45.2m 4-conductor 8 — 2 AWG (8.36 — 33.6 mm?) maximum (3-wire)
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
0-152m 4-conductor 6 —2 AWG (13.1 — 33.6 mm?)
(0 — 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
50 A at 125/250 V SEOOW ioaﬁirguznioft \1/\95/250 %
(3-wire) over15.2m 4-conductor 4 — 2 AWG (21.1 — 33.6 mm?) maximum (3-wire)
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
0-152m 4-conductor 4 — 2 AWG (21.1 — 33.6 mm?)
(0 —50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
60 Aat 125/250 V SEOOW D i 1051250 V
(3-wire) over15.2m 4-conductor 2 AWG (33.6 mm?) maximum (3-wire)
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,

SEOOW

& Each conductor is the same size and one is the grounding conductor.
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Table 10.13
Ratings of Cord Sets 250-V, 3-Pole, 4-Wire, 3-Phase Delta

Description of cord set

Ratings of Length of cord set Flexible cord used? Ratings of cord set
fittings used
0-152m 4-conductor 18 AWG (0.824 mm?)
(0 —50 feet) SJOW, SJOOW, SIJTW, SITOW, SITOOW, SJEW,

SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW

7 A (3031 W) maximum
at 250 V maximum (3-

over15.2m 4-conductor 16 AWG (1.31 mm2) go:te‘)“-w"e‘ 3-phase
elta
(over 50 feet) SJOW, SJOOW. SJTW, SITOW, SITOOW, SJIEW
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 4-conductor 16 AWG (1.31 mm?)
(0 — 50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, 1
] 0 A (4B30 W)
15IA it 250 V3(~ - STOOW, SEW, SEOW, SEOOW maximdm at 250 V
pole, 4-wire, 3- )
phase delta) over 15.2m 4-conductor 14 AWG (2.08 mm?) m_aXIn; n; (3-pglelt, ‘;-
wire, shase aelta
(over 50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW,
0-152m 4-conductor 14 — 2 AWG (2.08— 33.6 mm?)
(0 - 50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW,;SOOW, STW, STOW, 15 A (61495 W)
STOOW, SEW, SEOW, SEOOW maximdim at 250 V
over 15.2m 4-conductor 12 =ZAWG (3.31 — 33.6 mm?) m_axin; T} (3-Pg"ft, ‘;-
wire, sphase aelta
(over 50 feet) SJOW, SJOOW, SUTW, SITOW, SITOOW, SJEW,
SJEOW, SIEOOW, SOW, SOOW, STW, STOW,
STOOW,'SEW, SEOW, SEOOW
0-152m 4-gdnductor 12 — 2 AWG (3.31 — 33.6 mm?)
(0 - 50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW, 20 A (860 W)
20Aat250V (3 P
hat2t 3(~ STOOW, SEW, SEOW, SEOOW maximim at 250 V
pole, 4-wire, 3- )
phase delta) over 15(Z'm 4-conductor 10 — 2 AWG (5.26 — 33.6 mm?) m_aXIn; rrr: (3-ng?£ ‘;-
wire, osphase aelta
(over.50 feet) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 4-conductor 8 — 2 AWG (8.36 — 33.6 mm?)
30 A gt 250 V (4 (0 - 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW, 30 A (1R990 W)
at250 V(3 SEOOW maximum at 250 V
pole, 4-wire, 3- .
phase delta) over15.2m 4-conductor 6 — 2 AWG (13.3 — 33.6 mm?) m_aXIrguT] (3-p§I?t, 4;—
wire, o-phase delia
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
0-152m 4-conductor 4 — 2 AWG (21.1 — 33.6 mm?)
0 - 50 feet SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
50 A at 250 V (3- ( eet) 50 A (21650 W)
. SEOOW maximum at 250 V
pole, 4-wire, 3- .
phase delta) over15.2m 4-conductor 4 AWG (21.1 mm?) m‘aX'VQUTE (3'P§|<|9t, ‘;'
wire, 3-phase delta
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
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Table 10.13 Continued

Description of cord set

Ratings of Length of cord set Flexible cord used?® Ratings of cord set
fittings used
0-152m 4-conductor 4 — 2 AWG (21.1 — 3.6 mm?)
— 50 feet W, W, STW, STOW, STOOW, SEW, SEOW,
60 Aat 250 V (3- (0 - 50 feet) ggo,osvoo , STW, STOW, STOOW, SEW, SEOW, 60 A (25980 W)
pole, 4-wire, 3- maximum at250 vV
phase delta) over 152 m 4-conductor 2 AWG (33.6 mm?) maximum (3-pole, 4-
wire, 3-phase delta)
(over 50 feet) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW

@ Each conductor is the same size and one is the grounding conductor.

10.7.5 Lengths
10.7.5.1 Indoor use

10.7.5.1.1 The length of an indoor-use extension cord set shall be in compliance with Table 10.2, Table
10.3, and Tablg 10.8.

10.7.5.2 Outdoor use
10.7.5.2.1  An outdoor-use extension cord set shall have a minimum length of 1.8 m (6 feet)

10.7.5.2.2 Tile maximum length of an outdoor-use cord set with a 3-outlet cord connecfor shall be in
compliance with Table 10.4, Table 10.9, Table 10.107;Table 10.11, Table 10.12, and Table 10./13.

10.7.6 Ratings

10.7.6.1 General

10.7.6.1.1 E&ch extension cord-set shall be rated in amperes, volts, and watts.
10.7.6.2 Indoor use

10.7.6.2.1 The rating_of the extension cord set described in 10.7.4.2.1 shall not be more than 125V,
15 A. Each ingdlividual leg of the extension cord set described in 10.7.4.2.1 may be rated equal to or less
than the ampacity of the cord, as provided in Table 10.2 and Table 10.3, provided the total does not
exceed 15 A.

10.7.6.2.2 The voltage rating of the extension cord set shall be determined by the voltage rating of the
attachment plug configuration and shall not exceed that of the flexible cord or switch or dimmer device (if
provided), whichever is less.

10.7.6.2.3 The ampere rating of the extension cord set shall be determined by the ampere rating of the
attachment plug, flexible cord, cord connector, or switch or dimmer device (if provided), whichever is less.

10.7.6.2.4 When provided with a switch or dimmer device rated for alternating current only, the extension
cord set voltage rating shall also include "AC".

10.7.6.2.5 The wattage rating of the extension cord set shall be determined by multiplying the ampacity
of the cord (Table 10.2 and Table 10.3) or ampere rating of a cord connector, or a switch or dimmer device
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(if provided), whichever is less, by the voltage rating of the attachment plug. For example, for 18 AWG
[0.824 mm? Type SPT-2: 10 (amperes) x 125 (volts) = 1250 watts (for a connector rated 125 volts); and 10
(amperes) x 250 (volts) = 2500 watts (for a connector rated 250 volts)].

10.7.6.3 Outdoor use

10.7.6.3.1

shall comply with the ratings in Table 10.9 — Table 10.13.

A cord set in which the attachment plug and cord connector are of the same configuration

10.7.6.3.2 The voltage rating of the extension cord set shall be determined by the voltage rating of the
plug configuration and shall not exceed that of the flexible cord or switch (if provided), whichever is less.

10.7.6.3.3

attachment pljg, flexible cord, cord connector, or switch (if provided), whichever is less:

10.7.6.3.4
rating in amp
rating of the ¢

10.7.6.3.5 V
items shall be

a) The
the co

whichgver is less, by the voltage rating of the attachment plug;

b) Wh
rating

c) Wh
rating
the fitt
(if pro

10.7.6.4 Ge
induction po

10.7.6.41 @
induction pow

e ampere rating of the extension cord set shall be determined by the ampe

e ampacity for each cord set in Table 10.9 — Table 10.13 shallrbe the ma
res of either the flexible cord or the fittings used, whichever is lower. The ma
brd set is the voltage rating of the fittings used.

hen determining the maximum wattage rating of anr outdoor-use cord set
considered:

wattage rating of the extension cord set shall be determined by multiplying t
[d (Table 10.9 — Table 10.13) or ampere rating-of a cord connector, or a switc

bn 3-phase fittings are used, the wattage rating of the cord setis 1.732 times |
Hetermined in 10.7.6.2.5; and

bn fittings with a dual rating of 125/250 V are used in a 3-wire circuit, the max
pf the cord set shown in Table10.12 is the result of multiplying the maximum v
ngs, 250 V, by the lowest ampacity of either the flexible cord, the cord connec
ided).

heral use extension cords employing supplementary charging circuits an
wer transmitters

eneral\use extension cords are permitted to employ supplementary charg
er transmitters or both in accordance with 9.8.

e rating of the

Xximum current
Kimum voltage

the following

ne ampacity of
h (if provided),

igher than the

imum wattage
bltage rating of
or, or a switch

d/or

ing circuits or

10.7.6.4.2 General use extension cords employing 18 AWG (0.82 mm?) flexible cord and both
supplementary charging circuits and an induction power transmitter shall be provided with overcurrent
protection in accordance with 9.7 and 9.10, except that the overcurrent protection is permitted to be
located in the enclosure that houses the outlet(s), supplementary circuit(s), and induction power
transmitter.

10.7.6.4.3 The number of outlets, supplementary circuit output connectors, and induction power
transmitters shall be as indicated in Table 10.14.
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Table 10.14
Number of Permitted Outlets, Outputs, and Circuits for Devices Employing Supplementary
Charging Circuits and/or Induction Power Transmitters
Max. no. of supplementary charging circuit . .
. outputs Max. no. of induction
Cord size Max. No. of NEMA power transmitter
AWG (mm?) outlets Type USB-A or USB-B Type USB-C circuits
18 (0.82) 1 2 1 1
16 (1.31) 2 3 1 1
14 (2.08) 3 5 1 ]
12 (3.31) 3 5 1 1
10.8 Adapter cord sets
10.8.1 Geneyal
10.8.1.1 In gddition to the requirements in 10.8.1 — 10.8.5, an adapter, ¢ord set shall comply with the

requirements i

h 10.7.4.3.

10.8.1.2 An @dapter cord set is intended for use at locations such@@$ construction sites and |is designed:

a) To grovide power from one plug configuration to a single-outlet configuration. Se
and Taple 10.15;

b) Top
to anot|

c)Toc
to anot

d) To provide power to a maximum of either 3 or 6 in-line single outlets, based on tf

rovide 2 or 6 outlets on one connector body of the same configuration as the p
ner configuration. See Figure 10.4 and Table 10.15;

pbnvert from one plug to 2 or 3 single-outlets of the same configuration as the p
her configuration. See Figure.10.5 for typical constructions and Table 10.15; ar

e Figure 10.3

lug or convert

lug or convert
d

e wire gauge

and lergth specified in Table 10.16. See Figure 10.6 and Table 10.16.

Table 10.15

Adapter Cord Set Fittings and Cord Length

connectors.

1 —Itis permitted to have 2 or 3 lengths of cord exiting the joint.

2 — Other NEMA configurations rated 30, 50, and 60 A employing 10 AWG (5.26 mm?), 6 AWG (13.3 mm?), and 4 AWG
(21.2 mm?) cord respectively are also permitted.

Attachment plyig | “Cord connector Max. cord length Minimum gapige
rating rating m (feet) AWG (mm?)
15A T5A 15.2 50) 12 (2.08)
15A 15 A 30.5 (100) 12 (3.31)
15A 20 A 06 @) 14 (2.08)
20 A 15 A 15.2 (50) 14 (2.08)
20 A 15A 305 (100) 12 (3.31)
20 A 20 A 15.2 (50) 12 (3.31)
20 A 20 A 30.5 (100) 10 (5.26)

NOTES:

3 — Adapter cord sets utilizing 15 or 20 A attachment plugs may employ the same or different configurations of plugs and
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Table 10.16
Fittings and Cord Length for Adapter Cord Sets Employing In-Line Outlets

Attachment Cord connector Max. cord length Minimum gauge Max. no. of
plug rating rating m (feet) AWG (mm?) outlets
15A 15A 15.2 (50) 14 (2.08) 3
15A 15A 30.5 (100) 12 (3.31) 3
20A 15 A and/or 20A 15.2 (50) 12 (3.31) 6°
20A 15 A and/or 20A 30.5 (100) 10 (5.26) 6°

@ Only one 20 A outlet may be provided on an adapter cord set provided with more than 3 outlets.

Figure 10.3

Single to Single Configuration

S4405

Figure 10.4
Multiple Outlets with No Joints

S4406
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Figure 10.5
Multiple Single Outlets with Joints

Two outlets

Three outlets

$4407
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Figure 10.6
Adapter Cord Sets Employing In-Line Outlets

Maximum six outlets

Maximum | three outlets

S4408

10.8.1.3 An|adapter cord set is an assembly consisting of an attachment plug, a length|of extra-hard-
usage flexiblg cord, and one or more connector fittings providing a total of not more than 6 olitlets.

10.8.2 Fittings

10.8.2.1 An|adapter cord (set may employ the same or different NEMA configurations of plug and
connector fittihgs and may.include more than one configuration of connector fittings. An adapter cord set
with a multiple-outlet connector fitting that incorporates both straight-blade and locking configurations on
the same multiple-outlet fitting meets the intent of this requirement.

10.8.2.2 The¢ plug and connector fittings shall be of the grounding type, and their voltage and current
ratings shall be the same except that an attachment plug rated 20 A used in combination with an outlet or
outlets rated 15 A or an attachment plug rated 15 A used in combination with a single outlet rated 20 A
meets the intent of the requirement.

10.8.3 Flexible cord

10.8.3.1 The interconnecting flexible cord shall be Type SOW, SOOW, STW, STOW, STOOW, SEW,
SEOW, or SEOOW with a grounding conductor. The conductors shall not be smaller than 14 AWG
(2.08 mm?), 12 AWG (3.31 mm?), 10 AWG (5.26 mm?), 6 AWG (13.3 mm?), and 4 AWG (21.1 mm?) when
end fittings rated 15, 20, 30, 50, and 60 A, respectively, are employed.

10.8.3.2 With the exception of 10.8.3.3, the length of an adapter cord set shall be measured from the
face of the plug to the face of any connector and shall not exceed 30.5 m (100 feet).
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10.8.3.3 The length of an adapter cord set employing a 15-A plug and 20-A outlet shall not be greater
than 0.6 m (2 feet).

10.8.4 Joints

10.8.4.1  An adapter cord set with more than one single-outlet connector fitting may have a joint in the
flexible cord with the cord branching to two or three cords, each terminating in a single-outlet connector
fitting.

10.8.4.2 The resistance of the joint insulation to sunlight and mechanical abuse shall be at least equal to
that of the interconnecting flexible cord. Molded-on joint insulation shall be compatible with the material
used in the jacket of the flexible cord and shall adhere tightly to the jacket so as to exclude moisture.

10.8.4.3 A joint between two or more flexible cords in an adapter cord set shalkhave a minimum
insulating-body thickness of 2.38 mm (3/32 inch) covering all live parts.

10.8.4.4 The thickness mentioned in 10.8.4.3 shall be measured from any part of the livel contacts and
uninsulated flexible-cord conductors (conductors from which the flexible-cord insulatipn has been
removed) to tHe nearest point on the outer surface of the insulating body.

10.8.4.5 Insylation of neoprene, polyvinyl chloride, or butyl rdbber is acceptable, proyided that its
adhesion to the cord jacket complies with 11.11. Joint insulationof other material may be investigated to
determine its gcceptability.

10.8.4.6 Joirlts shall comply with the tests described in41.3.4 and 12.2.2.

10.8.5 Ratings

10.8.5.1  An pdapter cord set shall comply with Table 10.15 and Table 10.16. The valuep for cord set
lengths of 2 — 15 m (6 — 50 feet) shall be.used for adapter cord sets less than 15-m (50-feet) lpng.

10.8.5.2 The electrical ratings of the-adapter cord set shall be based on the ampere rating of the lowest
rated fitting uspd.

10.8.5.3 An adapter cord.set shall be rated in maximum volts, maximum amperes, and maximum watts.

10.9 Special-use cord sets

10.9.1 Geneyal

10.9.1.1 A special-use cord set shall consist of a length of flexible cord, an assembled or molded on
attachment plug, and a cord connector or appliance connector in accordance with UL 498; UL 1681; UL
1682; NEMA WD 6; UL 60320-1; IEC 60320-1 and IEC 60320-2-2; or of another non-NEMA approved
configuration.

10.9.1.2 A special-use cord set may incorporate a through-cord switch.
10.9.1.3 A special-use cord set may incorporate an overcurrent protection device.

10.9.1.4 The flexible cord shall comply either with:

a) The requirements of UL 62; or
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b) The requirements of UL 758, and the minimum construction requirements for flexible cord in
accordance with UL 62.

10.9.1.5 A special-use cord set incorporating design features not covered by this Standard shall be
evaluated with respect to the requirements for the specific application and any other items involved with its

special use.
10.9.2 Plugs
10.9.2.1 Each special-use cord set shall have a conductor attached to each blade, pin, or contact in each

plug; and a blade, pin, or contact in each plug for each conductor.

10.9.2.2 Co
to the same c

responding terminals of the plug and connector of a special-use cord set shal
bnductor of the cord.

10.9.2.3 The current rating of a cord connector may be less than the current.rating of t

plug.

10.9.2.4 The voltage rating of the cord connector shall be identical to that of the attachmen

be connected

he attachment

t plug.

10.9.2.5 An|outlet fitting shall not be connected in the cord betwéeh the end fittings of a sgecial use cord
set.

10.9.2.6 Appliance plugs are limited to use on heater cord,

10.9.2.7 Exgept as noted in 10.9.2.8, if a 3-wire outlet fitting having an offset center contact is of other

than a configy

ration specified in NEMA WD 6, it shall be wired according to 10.9.2.7.

10.9.2.8 The special-use cord sets for replacement use only, mentioned in 10.9.2.7, ne

with these reg

10.9.29 A {
complies with
SPE-1, NISP}

a) Ha
Sectio|

b) Hay

uirements.

pecial-use cord setthaving 20 AWG (0.52 mm?) conductors and employin
UL 758 and is constructed in accordance with note 14 to Table 10.1, or Type
F-1, SPT-1, or NISPT-1 flexible cord shall:

e an attachment plug of the 1-15P configuration that complies with the re
n 7, Plugs;

e a.24pole, 2-wire cord connector with configuration other than 1-15R; and

bd not comply

g a cord that
SP-1, NISP-1,

quirements in

c) Be provided with overcurrent protection in accordance with 9.7 and 9.10.

10.9.3 Flexi

10.9.3.1

ble cord

The flexible cord of a special-use cord set shall be one of the cords in Table 10.1.

10.9.4 Length

10.9.4.1

Except as noted in 10.9.4.2, the overall length of a special-use cord set shall be measured in

accordance with Figure 9.1. However, the requirements governing the equipment with which it is intended
to be used shall determine the required overall length of the special use cord set required for each
application.
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10.9.4.2 The length of a special-use cord set if constructed with a NEMA or non-NEMA plug and a
parallel-type cord shall have a maximum length of 6.1 m (20 feet). If made with jacketed cord, the
maximum length shall be 15.2 m (50 feet).

10.9.5 Nondetachable

10.9.5.1
control feature

. A remote control feature shall comply with the requirements of 9.9.

A special-use nondetachable power supply cord may optionally be provided with a remote

10.9.5.2 A special-use nondetachable power-supply cord employing a remote control feature shall be
molded or hot stamped on the device body with the following or equivalent, "Remote Controlled Device".

Lettering shall

not be less than 3/32 inch (2.4 mm) high.

10.9.6 Markings

10.9.6.1 Sps
10.9.6.2 Sps
accordance w

10.9.6.3 As
marked, "WA
unexpectedly
that is pluggec
inch (2.4 mm)
less than 1/2(

attached to th¢ flexible cord. The leading edge of the tag shall be located within 3 inches (7§

point where th
that it cannot
(2.4 mm) high

marked, "WA
used with a

molded or hot
as to be visibl
edge of the ta

10964 A Si

the remote control device. The tag shall be attached in a manner that it cannot be easily rem

shall have the

cial-use cord sets shall comply with Section 33, Special Use Cord Sets.

cial-use cord sets using a single outlet having 1-15R caonfigudration shall
th 34.4.

becial-use nondetachable power-supply cord employing a remote control fe
RNING" and the following or the equivalent, "The special-use cord set ¢
vithout the user being present. To Reduce the Hazardous Condition — Unplug
into the receptacle(s) of the device before servicing." Lettering shall not be |
high and shall either be molded or hot stamped on the remote control device \
inch (1.3 mm) high so as to be visible during use, or be provided on a p

e cord enters the body of the remodte control device. The tag shall be attache

"Do not remove this tag."

ecial-use nondetachable power supply cord not intended for use with a moto
NING" and the follewing or the equivalent, "This special-use power supply co
otor load." Lettering shall not be less than 3/32 inch (2.4 mm) high and §
stamped on the-remote control device with letters not less than 1/20 inch (1.3
e during use;-or be provided on a permanent tag attached to the flexible corg
b shall be located within 3 inches (76.2 mm) of the point where the cord ente

added marking in letters not less than 3/32 inch (2.4 mm) high: "Do not remove

10.10 Vacuum cleaner and floor-finishing machine cord sets

10.10.1

be marked in

hture shall be

ould turn on
the appliance
ess than 3/32
vith letters not
ermanent tag
.2 mm) of the
H in a manner

be easily removed. The tag shall-have the added marking in letters not less than 3/32 inch

load shall be
rd is not to be
hall either be
mm) high so
. The leading
rs the body of
pved. The tag
this tag."

A 1-15P cord set intended for use with a vacuum cleaner or floor finishing machine that meets

the following conditions may have a plug larger than that specified in Figure 5 and shall be considered for

special use:

a) The flexible cord employed is Type SV, SVO, SVOO, SVT, SVTO, SVTOO, SVE, SVEO, or
SVEOO;

b) The

c) The
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10.11 Recreational vehicle cord sets

10.11.1 A cord set for use with a recreational vehicle shall consist of an attachment plug and a length of
flexible cord connected to a single outlet cord connector that complies with 10.11.2 — 10.11.4. The
attachment plug and flexible cord employed shall comply with the requirements in 10.3.3 and 10.3.2.1,
respectively. The markings on the flexible cord shall comply with 27.1. A special-use cord set for use with a
recreational vehicle shall not employ a through-cord switch.

10.11.2 Except as noted in 10.11.3, the length of the finished assembly shall not be less than 9.1 m (30
feet) when measured according to Figure 9.1.

10.11.3 The minimum length for a cord set intended for shipment to an OEM is 7 m (23 feet).

10.11.4 The

identical in ra
shall be mold
molded to the

enters the copnector body (see 11.11). If a right-angle body is used, the configuration shall

that the groun

10.11.5 The
marked with g

10.12 Hosp
10.12.1 Hos
10.121.1 H

10.12.1.2 H
SVO, SVT, S

10.12.2 Hosgpital grade extension cords

10.12.2.1 H
connectors de

lings to the attachment plug attached to the supply end of the cord set! The ¢

cord connector shall be of a locking-type, L5-15, L5-20, L5-30, or SS2-5(

bd of butyl rubber, neoprene, or polyvinyl chloride (or other equivalentimaterial
flexible cord so that it adheres tightly to the jacket of the cord atthe point at

ding member is the member farthest from the point of cordentry.

cord connector of a cord set having 8 AWG (8.36~fm?) circuit conductor,
current rating.

jital grade power-supply cords, extension cords, and cord sets
pital grade power-supply cords
bspital grade power-supply cords-shall employ plugs as described in 7.3.

bspital grade power-supply.(cords shall employ flexible cord of the Type SJ(
TO, or other jacketed type cord of equal or harder usage.

bspital grade ‘extension cords shall employ one of the plugs described in 7.3
scribed in8:6, and both fittings shall be of the same mating configuration.

10.12.2.2
or harder us

Tg\ge flexible cord employed shall be Type SJO, SJT, SJTO, or other jacketed typ

configuration
ord connector
5) and shall be
which the cord
be oriented so

5 shall not be

D, SJT, SJTO,

and one of the

b cord of equal

e.and either 16 AWG (1.31 mm?), 14 AWG (2.08 mm?), 12 AWG (3.31 mm

?), or 10 AWG

(5.26 mm?) size of conductors.

10.12.2.3 A hospital grade extension cord set shall have a maximum length of 4.6 m (15 feet).

10.12.3 Hospital grade cord sets

10.12.3.1

Hospital grade cord sets shall employ plugs described in 7.3 and connectors meeting the

requirements of IEC 60320-1 or of another non-NEMA approved configuration.

10.12.3.2 A special use cord set incorporating design features not covered by this Standard shall be
evaluated with respect to the requirements for the specific application and any other items involved with its
special use.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 817 2025.pdf

70 UL 817 FEBRUARY 24, 2025

10.12.3.3 Hospital grade cord sets shall employ flexible cord of the Type SJO, SJT, SJTO, SVO, SVT,
SVTO, or other jacketed type cord of equal or harder usage or an equivalent Appliance Wiring Material.

10.12.4 Markings

10.12.4.1 Hospital grade power-supply cords, extension cords, and cord sets shall be marked in
accordance with Section 29, Hospital Grade Attachment Plugs, Connectors, and Hospital Grade
Extension Cords.

10.13 Cord sets with appliance plugs

10.13.1 Each card set for use with heating appliances shall consist of an attachment plug and an

appliance plug (appliance connector) as described in UL 498 assembled to a length of thejater cord and
may include afthrough-cord switch. See Table 10.1 and Table 10.17.

Table 10.17
Pins of Appliance and Flatiron Plugs
Configuration of pins Dimension df pins
Spacing Diameter Length
between/Centers
Type and ratirjg of plug that xm mm mm
accommoddtes the pins Number Arrangement (Inch) (Inch) (Inch)
Appliance plug rated 2 In Line 12.7 4.0+£0.13 14.3-15.9
5Aat250Vand/10 Aat 125V (1/2) (0.156 +0.005) (9/16 —5/8)
Flatiron plug ratgd 2 In Lihe 17.5 4.8 +0.13 19.1-22.2
5Aat250Vand10 Aat125V (11/16) (0.188 +0.005) (3/4-7/8)
Jumbo appliancg plug rated 2 In Line 27.0 4.8 +0.13 19.1-22.2
10Aat250 Vand 15 Aat 125V (1-1/16) (0.188 +0.005) (3/4 -7/8)
Reversible plug {for two-heat 8 In Line 22.2 4.8 +0.13 19.1-22.2
control) rated
10Aat250 Vand 15 Aat 125V (7/8) (0.188 +0.005) (3/4 -7/8)
Reversible plug {for two-or 3 One pin at 22.2 4.8+0.13 19.1-22.2
three-heat contrgl) rated apex of an
10 A at 250 Vand 15 A at.125 \/° e?r‘::sgfga' (7/8) (0.188 £0.005) (314 - 7/8)
& Usually this plug.is'mede without a contact in one of the holes.

10.13.2 The length of heater cord in a special-use cord set for use with appliances with a heating
element shall not be less than 0.6 m (2 feet). See Figure 9.1 unless otherwise specified in the relevant
standard.

10.13.3 An appliance plug (appliance connector) that is rated more than 10 A but not more than 15 A
shall not be used with a heater cord having conductors smaller than 16 AWG (1.31 mm?).

10.14 Cord sets with flatiron plugs

10.14.1 Each special-use cord set for use with flatirons shall consist of an attachment plug and a flatiron
plug (appliance connector) as described in UL 498 assembled to a 1.8 m (6 feet) or longer length of heater
cord. See Figure 9.1, Table 10.1, and Table 10.17 unless otherwise specified in the relevant standard.
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10.15 Cord sets for appliances rated 50 W or less
10.15.1 General

10.15.1.1 These requirements apply to special-use cord sets intended for use on hand-held appliances
rated 50 W or less such as electric shavers, electric scissors, electric combs, or similar hand-held
appliances.

10.15.2 Flexible cord

10.15.2.1 The flexible cord shall be Type TST or TPT, or shaver cord.

Exception: 2-wire, Type SP-1, NISP-1, SPT-1, NISPT-1, SPE-1, or NISPE-1 flexible corel may be used
provided that jt employs individual strands of 36 AWG (0.013 mm?).

10.15.2.2 The flexible cord shall be at least 1.5 m (5 feet) long but not longerthan 2.4 m (8 feet). See
Figure 9.1.

10.15.3 Appliance coupler
10.15.3.1 The appliance connector shall have only one outlet.

10.15.3.2 T:I:e two contacts in an appliance connector having tubular contacts with the lopgitudinal axis
parallel shall be as indicated in Table 10.18.

Table 10.18
Contacts
Minimum Maximum
Cpntact
mm (inch) mm (inch)
Inside diameter| 1.2 (3/64) 4.0 (5/32)
Spacing betwegn centers 4.8 (3/16) 7.9 (5/16)

10.15.4 Ratjngs

10.15.4.1 Alspecial-use cord set with a connector as described in 10.15.3.2 shall be ratefl 50 W, 125 V
(or 250 V) de;rending on the voltage rating of the attachment plug.

10.16 Replacement-use with nonstandard polarization

10.16.1 A special-use cord set for replacement use only may employ a connector (with an offset center
contact) that has the contacts arranged in a manner other than that described in 6.6 only if it is marked in
accordance with 34.5.

10.16.2 Special-use cord sets for replacement use only need not comply with the requirements of Figure
7.3.
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PERFORMANCE

11 Attachment Plugs and Cord Connectors

1.1

11.1.1

Conductor secureness test

If a conductor of a flexible cord is connected to an element (male blade or pin or female contact)

of a fitting before the element has been assembled to the fitting, 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 fittings. A pull of 90 N (20 Ibf) shall be applied if the conductor is 18 AWG (0.824 mm?) or larger in

size. If a smaller cord is used, the pull shall be 36 N (8 Ibf).

11.1.2  While
shall be the s
weights or, af
machine is us
required tensi
in/min). The m
(0.1 Ibf). The &

the testin 11.1.1 is being performed, the angle between the element and thé
ame as in the completely assembled fitting. The test shall be performed
the manufacturer's option, a power driven tensile testing machiné.|If a
bd it shall have jaws suitable for holding the specimen and capable,of\applying
e load to the specimen while separating at a uniform rate not/exceeding 2
achine shall be equipped with a scale from which the load can be read to a
ccuracy of the scale shall be within 2 % of the value read, and’weights shall b

;

calibrating the|machine.

11.2 Security of insulation test

11.2.1 A pargllel cord that has a nominal insulation thickness less than 1.52 mm (0.060 i
Types HPN, SP-1, SP-2, SPT-1, SPT-1W, SPT-2, SPT-2W,"SPE-1, SPE-2, and XTW) shall

within the fitting that the insulation is kept from slipping“away from the terminal connection
conductor insylation is secured by a knot in the cordinside the fitting, or by an equivalent pq

the assembly ghall be capable of withstanding a pull of 67 N (15 Ibf) for 2 minutes. See 11.2.4.

11.2.2 To determine that the conductor insulation is secured as required in 11.2.1, the f
wired as intended with a 152 — 203 mm\(6 — 8 inch) length of the flexible cord. The insul
conductor of the cord shall be slit parallel to the conductors for a short distance at a point

25 mm (1 inch) from its entry into thefitting, and all strands of the conductor and the separatd

be severed at
attachment pl
end of the co
conductors at

11.2.3 When)|

the slit portion, While the connector fitting is securely held (by its blades in t
g or current tap)/ a pull of 67 N (15 Ibf) shall be applied for a period of 2 minu
d. Detachmient of the insulation from the holding means within the fitting, or
he entry-of the fitting, is considered to be unacceptable.

rd conductor
using dead
nsile testing
the minimum
5 mm/min (1
alue of 0.4 N
e provided for

nch) (such as
be so secured
s. Unless the
sitive means,

tting shall be
hAtion on each
bpproximately
r (if any) shall
he case of an
tes at the free
baring of the

the conductor insulation on Type HPN flexible cord is seated 9.5 mm (3/8 ipch) minimum
inside the fittiww%uu;wwmmﬂ;lm&ds mm (10 —

12 inches) long. The slit in the insulation shall be made approximately 152 mm (6 inches) from the entry
into the fitting, and all strands of the conductor and the separator (if any) shall be severed at the slit
portion. The 67 N (15 Ibf) pull test shall be applied and evaluated as described in 11.2.2.

11.2.4 If an insulation crimp connection is used, the conductor insulation shall be removed as close as
possible to the insulation crimp. The pull shall then be applied between the bare conductor strands and the

blade or contact.

11.3 Strain relief test

11.3.1

11.3.1.1

General

described in 12.5 shall not be transmitted directly to the terminals of a fitting.
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11.3.1.2 The test shall be performed by using dead weights or, at the manufacturer's option, a power-
driven tensile testing machine. If a tensile testing machine is used, it shall have jaws suitable for holding
the specimen and capable of applying the minimum required tensile load to the specimen while separating
at a uniform rate not exceeding 25 mm/min. The machine shall be equipped with a scale from which the
load can be read to a value of 0.4 N. The accuracy of the scale shall be within 2 % of the value read, and
weights shall be provided for calibrating the machine.

11.3.2 General-use fittings

11.3.2.1  The assembly of the cord to a fitting other than a flatiron plug, an appliance plug (see 11.3.5), or
a through-cord heating-pad switch shall be capable of withstanding a straight pull of 133 N (30 Ibf), if the
conductors are 18 AWG (0.824 mm?) or larger, and 89 N (20 Ibf) if smaller than 18 AWG (0.824 mm?).

11.3.22 To
plate mounte
through. The
perpendicular
the test is per

11.3.3

11.3.3.1 Eaq
three unaged
forced-draft c
dielectric volt
1 minute, an
voltage-withs
and the cond
and the strair]

wiring terminals of the device. Prior to theltest of the oven-aged assemblies, these assen

visibly examir]

11.3.4 Joints and general-use fittings

11.34.1 Aj
applied betwe

11.34.2 To
flat plate mou

Investigation of strain relief clamps requiring supplementary mechanical prot

1

determine compliance with 11.3.2.1, the fitting shall be securely supported
d horizontally. The plate shall have a hole just large enough for the |supply
specified pull shall be applied to the flexible cord for the required time,
to the plane of the cord-entry hole. Right-angle fittings may be Supported byj
ormed.

h of six representative complete strain relief assetiblies shall be used for thi
assemblies, as well as each of three assembligs after aging, shall be tested
rculating-air oven at 90.0 +2.0 °C (194.0 +3.6.°F). Each assembly shall be
ge-withstand test as required for the device{followed by a 133 N (30 Ibf) strai
then again subjected to the dielectric, voltage-withstand test for 1 minute.
nd test shall be conducted both between conductors and between metal par
Lictors connected together. In no ease shall there be any dielectric breakdov
-relief means shall prevent any(movement of the cord that might transmit th

ed and show no evidence of:damage to the cord insulation.

bint in the flexible cord shall be capable of withstanding a straight pull of
en the joint'and the cord.

etermine that a joint complies with 11.3.4.1, the joint shall be securely suppo
nted.horizontally. The plate shall have a hole just large enough for the suppl

by a rigid, flat
cord to pass
in a direction
the blades as

bction

5 test. Each of
for 7 days in a
subjected to a
n-relief test for
The dielectric
s of the clamp
n or arc-over,
e strain to the
hblies shall be

33 N (30 Ibf)

rted by a rigid,
y cord to pass

through. The

hull’as Qppnifipd in11.34 1 shallbhe npplipd hy means of a wpighf for 1 minutd

to the flexible

cord in a direction perpendicular to the plane of the cord-entry hole. The detachment of either conductor of
the cord from the termination at the joint is not acceptable.

11.3.5 Flatiron and appliance plugs

11.3.5.1 The strain relief provided in a flatiron or appliance plug shall keep a stress applied to a cord (in
the form of a pull or twist) from being transmitted to the plug terminals when the assembly is tested as
described in 11.3.5.2.

11.3.5.2 The plug shall be wired as received, except that the cord conductors shall be disconnected from
the female contacts of the plug, and a pull of 35 Ibf (156 N) shall be applied for 1 minute between the cord
and the plug. The force may be exerted by any convenient means, but shall not be applied suddenly.
Where there is slack between the strain-relief point and the terminal connection, a slight amount of
slippage at the point where the strain relief itself is applied is not objectionable, but the results shall not be
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acceptable if the ends of the cord are pulled away from the terminal cut. Disconnecting of the molded-on
plug female contacts does not apply.

11.3.5.3 A flatiron or appliance plug wired with cord of round cross-section shall be so constructed that
the assembly is capable of withstanding a torque of 0.34 N-m (3 Ibf-inch) when tested as described in
11.3.5.4 and 11.3.5.5.

11.3.5.4 The plug shall be wired as received, except that the cord conductors shall be disconnected from
the contacts. Disconnecting of the molded-on plug female contacts does not apply. The torque shall be
applied to the assembly by any method at a point close to the guard that does not cause any compression
of a spring or rubber nozzle. There shall be no pull on the cord during the test and the axis of the cord shall
coincide with the main axis of the plug. The duration of the test shall be 1 minute. If the cord twists more
than 90° within the plug body at the point of separation of the 2 conductors, the strain-religf means shall
not be acceptable.

11.3.5.5 The]illustration in Figure 11.1 shows a device acceptable for making the, torsion fest. The cord
shall be grippgd in a clamp at the end of the shaft, and the plug shall then be tWisted slowly| by hand until
the weight is [ffted clear of its support or until failure occurs. With the weight hanging freely, the applied
torque shall bg 0.34 N-m (3 Ibf-inch).

Figure 11.1

Torque Testing Equipment

102 mm|
(4 in)

AYAAY4 ]

1 — -

6.7 NEWTONS OR
680 GRAMS FORCE
(1.5 POUNDS FORCE)

su1074
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11.3.6 Through-cord heating pad switches

11.3.6.1 The connections, strain relief, or the combination thereof in a through-cord heating-pad switch
shall be capable of withstanding for 1 minute a straight pull of 222 N (50 Ibf) when tested as described in
11.3.6.2.

11.3.6.2 To determine that the switch connections comply with 11.3.6.1, the cord shall be gripped with a
clamp on each side of the switch. One clamp shall be held securely while the pull is applied to the other.
Unless all connections in the switch are made by one of the means described in 9.6, the cord conductors
shall be severed near the switch terminals prior to the application of the pull. If the ends of the conductor,
after having been severed, are pulled away from the terminals by the application of the force, the results of
the test shall be unacceptable. If the conductors were not severed prior to the test, the results shall be

unacceptable
result of the a

11.3.7 Thro

11.3.7.1 No
subjected to
if smaller thar
be applied to

11.4 Dielect
11.4.1 Each

period of 1 m
11.8, the appl

if there is any breakage of the conductors or disruption of connections in the switch as a

bplication of the force.
ugh-cord assemblies

conductor of a through-cord assembly shall detach from & terminal of th
pull of 133 N (30 Ibf), if the conductors are 18 AWG (0.824 mm?) or larger, an
18 AWG (0.824 mm?). A through-cord assembly shall be tésted cord-to-cord
he flexible cord in a direction perpendicular to the planglof the cord entry hole.

ric voltage-withstand test

cord set or power-supply cord shall bescapable of withstanding without br¢
inute, before and after conducting the Crushing test, 11.7, and the Impact r

cation of a 60-Hz potential of 1250 V pbetween any two conductors (see 11.4.2).

11.4.2 Bare

ends of a power-supply cord may be separated from each other while the t

being conducted. The test shall be repeated until each conductor has been tested with re
other conductpor.

11.4.3 The

output is esse
directly meas
test voltage is
shall be at a s

by a voltmetef.

st potential shall be 'supplied from a 500 VA or larger capacity testing trans
ntially sinusoidal\and can be varied except when a voltmeter is used in the g
ire the applied potential. The applied potential shall be increased from zero un
reached, and shall be held at that voltage for 1 minute. The increase in the aq
ubstantially uniform rate and as rapid as is consistent with its value being corr

e fitting when
d 89 N (20 Ibf)
The pull shall

bakdown for a
psistance test,

est in 11.4.1 is
spect to every

former whose
utput circuit to
til the required
plied potential
ectly indicated

caolidbladecs—o avamrma—lanath

acbhmant

11.4.4 An ak

Lo £ $
Oy Wit SONMG— 0TauC S OUT T TIaAT ot 1oyt

aCmmertT o T

connector or current tap when the test described in 11.4.1 is conducted.

11.5

11.5.1

Insulation resistance test

The insulation resistance of a fitting shall not be less than 100 megohms between:

a) Live parts of opposite polarity;

d into a cord

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

c) Live parts and any surface of insulating material that is exposed to contact by persons or that
may be in contact with ground in service.
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11.5.2 To determine compliance with 11.5.1, the insulation resistance shall be measured by a magneto-
megohmmeter that has an open-circuit output of 500 V or by equivalent equipment.

11.5.3 The use of a megohmmeter between live parts requires no special clarification or instruction.
However, in measuring insulation resistance to the surface of an insulating material, the electrode shall be
applied to the insulating material as described in 11.5.4.

11.5.4 A quantity of steel drop shot [approximate diameter 2.5 mm (0.10 inch)] shall be placed in a
container that is open at the top. After cord holes or other openings through which the shot can enter have
been plugged carefully with a high-resistance insulating material, the fitting shall be immersed in the shot

so that the shot serves as an electrode in contact with the surface to which the test is to be applied.

11.5.5 All rutpber parts shall be kept for at least 48 hours at room temperature before bein

the test mentid

11.6 Accele
11.6.1
11.6.1.1 Mol

deterioration and shall show no greater change in hardness than*10 numbers after be

described in 1

Rubbger compounds

nedin 11.5.1 - 11.5.4.

rated aging test

jed rubber for the insulation of a joint or a molded rubber device shall shoy

.6.1.2-11.6.14.

11.6.1.2 If p
rubber shall b
or the Shore [
oven at a tem
temperature fq
the average of
reading taken

11.6.1.3 Foll
shall be capab

11.6.1.4 The
each color of 11

11.6.2 PVC ¢

bssible, the molded rubber joint or device ;shall be used complete. The ha

urometer. The joint or device shall then, be placed for 70 hours in a full-draft
perature of 100 +2 °C (212 +3.6 °E)ZThe joint or device shall be allowed tq
r 4 or more hours after removal from the oven. The hardness shall be determ
5 readings. The difference between the average original hardness reading an
pfter oven aging is the changetin hardness.

bwing the oven aging mentioned in 11.6.1.1 and 11.6.1.2, a molded rubber j
le of withstanding the\pull test described in 11.3.4.1.

accelerated4aging tests described in 11.6.1.1 — 11.6.1.3 shall be made on
ubber anden specimens for each basic rubber compound employed for the joi

tompounds

) subjected to

no apparent
ng tested as

rdness of the

b determined as the average of 5 readings with a gauge such as the Rex Hafdness Gauge

circulating-air

rest at room
ined again as
d the average

pint or device

specimens of
ht or device.

11.6.2.1

A joint having a body of molded polyvinyl chioride or a copolymer thereof shall show no crack,

discoloration, or other visible signs of deterioration as the result of exposure for 96 hours in a full-draft
circulating-air oven at a temperature of 100.0 £1.0 °C (212.0 1.8 °F).

11.7 Crushing test

11.7.1

Except as noted in 11.7.3, a plug with a configuration of plug 1-15, 2-15, 5-15 or 6-15 shall be

capable of withstanding for 1 minute a crushing effort of 330 N (75 Ibf) applied in any direction at right
angles to its major axis. There shall not be any cracking or breaking to the extent that:

a) The

b) Live

Copyright Underwriters Laboratories Inc.
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The fitting shall be conditioned in a circulating-air oven for 7 days at 90.0 +1.0 °C (194.0 £8 °F) and then
cooled to room temperature before being subjected to the Crushing test. See also 11.8.1. The fitting shall
comply with the requirements of the dielectric voltage withstand test described in 11.4.

11.7.2 Any testing equipment that can apply a steady pressure of 334 N (75 Ibf) to the fitting may be
employed. The fitting shall be tested between two 13-mm (1/2-inch) or thicker parallel flat maple blocks.
Care shall be taken so that the crushing force is not applied suddenly.

11.7.3 Bodies molded of solid polyvinyl chloride, TPE, or thermoset need not be tested.

11.8 Impact resistance test

11.8.1  When subjected to the Impact test, 11.8.2, each molded-on fitting shall not crack or break to the
extent that it pecomes unfit for use, or live parts become exposed to unintentional contagt, and it shall
comply with the Dielectric voltage-withstand test in 11.4. The fitting shall be conditioned in ¢ circulating-air
oven for 7 days at 90.0 £1.0 °C (194.0 £1.8 °F) and then cooled to room temperaturg before being
subjected to the Impact test.

11.8.2 Each|of six representative molded-on fittings shall be tested. Each-fitting shall be gonnected with
nylon rope, the free end of which shall be passed through and knotted’ behind a bushing|located at the
point labeled A in Figure 11.2. The rope shall be free to rotate in the'bushing. Initially, the nope and fitting
shall hang freely and rest in the position labeled "1" in Figure 1€2 dgainst the vertical face pf the block C,
which is a pigce of maple 40 — 50 mm (1.5 — 2 inches) thicK\that is sufficiently high and wide to keep a
fitting from stijiking near one of the edges of the block. The grain shall run vertically. The plane of the face
of block C shgll contain point A. The distance from the-bushing to the contact end of the ffitting shall be
1.1 m (45 inches). Lifting member B of the machine shall lift the fitting by the rope to the ppsition labeled
"2" in Figure 11.2. At this point, the edge of memherB farthest from point A shall be approximately 1 m (38
inches) from the plane of the face of block C on.a‘line normal to the plane A. The rope shall be released
from memben B and the fitting shall fall freely. 1o strike block C. The machine shall repeaf the operation
continuously for 1000 cycles.
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Legend:

A — Supporting bushing
B — Lifting Membe
C — Maple block

1and 2 - See 11.8.

r
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Figure 11.2

Impact Resistance Test
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11.8.3 Bodies molded of solid polyvinyl chloride, TPE, or thermoset need not be tested.
11.9 Flexing test

11.9.1 A molded-on attachment plug, cord connector, or current tap of a cord set or power- supply cord
that employs a parallel-type flexible cord having 18 AWG (0.824 mm?), 16 AWG (1.31 mm?), or 14 AWG
(2.08 mm?) conductors shall be capable of withstanding a minimum of 2500 flexing cycles when tested in
accordance with 11.9.2 — 11.9.5.

11.9.2 Representative fittings molded to flexible cord 500 mm (20 inches) in length shall be secured to
the flexing apparatus so that the flexible cord assumes the natural bend permitted by the fitting
construction. The major axis of any right cross-section of the cord shall be parallel to the longitudinal axis
of the rotation| shaft of the test fixture (see Section A-A in Figure 11.3) so as to allow the card to flex without
any twisting of the parallel conductors. The test weights shall be as follows:

a) For[SPT Types (SP-1, NISP-1, SPT-1, NISPT-1, SPE-1, NISPE-1, SP-2/\NISP-2, §PT-2, NISPT-
2, SPE-2, NISPE-2, SP-3, SPT-3, SPE-3 and appliance wiring materiahin‘accordange with 10.2.4,
113 g {4 0z); and

b) For[Type HPN, 0.28 kg (10 0z).
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Figure 11.3
Flexing Test Apparatus
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NOTE: Cord guides are used only to control oscillation of the flexible cord during testing and can therefore be adjusted, if necessary,
so that the cord does not contact the guides in a manner that could increase the degree of bend present at its entry to the plug during
the test.
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11.9.3 Each molded-on representative fitting shall be secured in the jaws of the flexing machine so that
the point of cord exit is at the center of rotation. The rotating jaws shall be adjusted to rotate to an angle of
90° to each side of the centered position. At the centered position, the cord shall hang vertically and the
weight, selected in accordance with 11.9.2, shall be attached to each cord approximately 0.3 m (12 inches)
from the point of rotation. See Figure 11.3.

11.9.4 Each representative fitting shall be subjected to complete flexing cycles. A flexing cycle consists
of: rotation of the jaws from the vertical (centered) position until 90° to one side, back past the vertical
position until 90° to the other side, and back to the vertical (centered) position. The test shall be conducted
at a rate of 10 cycles per minute.

11.9.5 The representative fitting shall be considered to comply with this test if the conductors have not
opened after 2500 flexing cycles, as determined by a continuously-monitoring detection circlit.

11.10 Jacket retention test

11.10.1 General
, insulation, or

urrent tap of a

11.10.1.1  Fogllowing the tests described in 11.10, there shall not be any fillers, separators
bare conductgrs visible at the point where the cord enters the fitting, A ‘plug, connector, or @

cord set or po
16 AWG (1.3
fitting to acce

11.10.2 Method | — applicable to molded-on assemblies employing attachment plugs

taps

11.10.2.1 TH
flexible cord &

test describedl in 12.5. The flexible cord-0f"each assembly shall be subjected to 10 imp

method desc|
determined u

11.10.22 U
to a test app3
that the cord
perpendicular

11.10.23 A

wer-supply cord, including a nonintegral parallel-type-cord, employing 18 AW(
mm?), or 14 AWG (2.08 mm?) conductors shall be $6 tested to determine th
ptably retain the jacket of the flexible cord to whichiit is molded.

e molded-on fittings of each of _six representative assemblies, with 0.3 m
ttached, shall be rigidly secured by the blades to the test apparatus used for

ribed in 12.5. Immediately, following the 10 impacts, compliance with 11}
5ing the procedure deseribed in 11.10.2.2 and 11.10.2.3.

5ing any convenient method, each molded-on fitting shall then be connected
ratus havinga Vvertical assembly capable of rotating through 360° and securin

to the plate face.

weight of 1.4 kg (3 Ib) shall be suspended at a point 0.2 m (8 inches) from

afar 16 cnnanAo ALt tha o iabictill ottanhad tha tact onnae

b (0.824 mm?),
e ability of the

and current

12 inches) of
he Abrupt pull
acts using the
110.1 shall be

by the body —
g the fitting so

exits the fitting being tested with the longitudinal axis of the cord in a horizgntal direction,

vhere the cord

enters the fitt

P W~ ALOL oL TRP- S~ V-CRT-L 11~
9101 O SCCONTUST vVt T tiC vwoIgrt St ataCno Uttt Stapparata s ioaraTt

plate shall be

rotated 360° about the horizontal axis of the cord exit (from the fitting) in 15 seconds, during which time the
cord-body interface shall be visually examined to determine compliance with 11.10.1.1.

11.10.3 Met

11.10.3.1

hod Il — applicable to all molded-on plug assemblies

Each of six previously untested representative assemblies, with 0.30 m (12 inches) of flexible

cord attached, shall be used for the test in Method Il. The cord jacket of each of the assemblies shall be slit
for a distance at a point 0.15 m (6 inches) from the point of cord entry to the fitting no longer than
necessary to sever all internal conductors, conductor insulation, fillers, and separators.

11.10.3.2 Representative assemblies shall then be secured by the body of the molded-on fitting so that
the flexible cord jacket is hanging vertically, and a 67 N (15 Ibf) shall be applied for 2 minutes at a point
0.2 m (8 inches) from where the cord enters the fitting.
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11.10.3.3 Compliance with 11.10.1.1 shall then be determined using the procedure described in
11.10.2.2 and 11.10.2.3.

11.11 Adhesion test

11.11.1 Adhesion between the cord and the body of the fitting shall be determined by bending the cord to
an angle of 90° with the plane of the cord entry. The area shall be examined visually for openings that
would likely permit the entry of moisture into the body.

11.11.2 If the visual examination called for in 11.11.1 cannot verify that acceptable adhesion exists, but
there is reason to suspect that an acceptable seal may exist between the cord and the plug at some
concealed location within the plug, the representative power-supply cords may be cut apart for
examination. [The adhesion may be determined to be acceptable if the examination|of the inner
construction r¢veals a positive seal at all points around the periphery of the cord.

11.12 Cycling heat test

11.121 Gen

11.12.1.1

Ca

pral

mpliance with this test is optional, since cycling heat testing is determined not

to achieve lev¢ls of safe performance established by national consdmer regulations.

11.12.1.2 An

fittings excee

subjected to th

11.12.1.3 Th
exceeding the

extension cord shall not have a temperature rise on the current-carrying pa
ling 30 °C (86 °F) above room temperafure when carrying rated curren
e test described in 11.12.2 — 11.12.3.

e extension cord shall have a temperature on the insulating body of the termi
recognized temperature rating of the insulating body material when carrying

based on a ropm temperature of 25 °C (77 °F):

11.12.14 Th
material of the|

11.12.2 Prejq

11.12.2.1 Ex
table covered
inch) in thickn
shall be permi
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Figure 11.4
Cycling Heat Test
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11.12.2.2 Atop to prevent air circulation shall cover the test table. The top shall consist of ja box made of
cardboard or [other material that is 0.5:x(0:5 x 0.2 m (20 x 20 x 8 inches), with nine 40{mm (1.6-inch)
diameter holes in the top, spaced 130‘mm (5 inches) apart in both directions.

11.12.2.3 Ainbient temperatures-shall be measured on the inside of the box, in the center ¢f the front and
back faces, of on an upper-lawer (corner) diagonal.

11.12.2.4 Tgmperatures-of plugs shall be measured using thermocouples on the point anticipated to be
the hottest of|each current-carrying blade within the plug body, as well as the outside surface of the plug
body. The Idcation. on the outside surface shall be on the same transverse plane |as the blade
thermocouplestand as near as possible to two adjacent blade thermocouples.

11.12.2.5 Temperatures of cord connectors shall be measured using thermocouples on the outside
surface of each contact blade carrying current, where contact on the inside surface with a plug is expected
to be made during the test. Where this is not possible, the position of the thermocouple shall be
determined by mutual agreement between the manufacturer and testing agency. A thermocouple shall
also be placed on the outside surface of the cord connector body at a point where it is most likely to be the
hottest, but not within the face area of the connected attachment plug.

11.12.2.6 Thermocouples shall be oriented such that they do not displace during the test. In addition, no
forces shall be introduced to the connection, other than those normally occurring before, during, and after
connection without thermocouples present.
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11.12.2.7 The circuit shall be closed by connecting all plugs to cord connectors in series. At the end of
the series connection a short-circuited plug shall be inserted into the last cord connector body to create a
closed path for the current.

11.12.2.8 Timers shall be adjusted to the specified cycling time lapses: 3-1/2 hours on time and 1/2 hours
off time, meaning that the current shall be applied for 3-1/2 hours and subsequently cut off for 1/2 hours.

11.12.3 Test

11.12.3.1
reset to zero a

procedure

t the start of each test.

Test specimens shall be attached to the test current supply. The cycling counting unit shall be

11.12.3.2 thuen all adjustments have been made, the test table and specimens shall<b¢

thermocouples
temperatures.

11.12.3.3 Th
rated current,
extension corg
indicate that th

11.13 Rain test for fittings, joints, and other enclosures employing cords with decora

11.13.1 Ana
be tested as ¢
carrying parts,

11.13.2 The
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from the fitting

Figure 11.6. A
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e current output shall be adjusted to the required level. The firstCycle shall b
followed by 30 cycles at 125 % of rated current. Upon completion of the 3
shall be operated at 100 % of rated current until three measurements at 30 m
e temperature is stabilized, or until the temperature rise exceeds 10 °C.
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read ambient

e at 100 % of
Dth cycle, the
nute intervals
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ith 6.8.4 shall
Ching current-

f the supplied
t the cord exit

as shown in
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Figure 11.5

Position of Part Under Test
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Figure 11.6
Rain-Test Spray-Head Piping
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11.13.3 The assembly shall be subjected to one hour of a downward spray of tap water applied at an
angle of 45° to the vertical, in the direction or directions most likely to cause water to enter the unit. The
water temperature shall be 20 — 40 °C (68 — 104 °F).

11.13.4 The water-spray apparatus shall consist of three spray heads mounted as shown in Figure 11.6.
The spray heads shall be constructed in accordance with Figure 11.7. The water pressure at each spray
head shall be maintained at 34.5 kPa (5 Ib/in?).
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Figure 11.7
Spray Head
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11.13.5 Within five minutes after the completion of the test, and in the same orientation as during the
application of the water spray, the assembly shall comply with the Dielectric voltage-withstand test, 11.4,
with the dielectric trip current set for a maximum of 150 mA. In addition to the test locations indicated in
11.4.2, the assembly shall be tested between live parts and metal foil. The metal foil shall be placed over
the fitting, joint, or enclosure and a minimum of 76.2 mm (3 inches) of cord, and shall be arranged to
conform to its shape. The Crushing test and Impact resistance test referenced in 11.4.1 shall not be
conducted as part of this test.

12 Tests for Attachment Plugs

12.1 Security of blades and pins test

12.1.1 If the blades or pins of an attachment plug or current tap rated 20 A/250 V and’NEMA 6-20P or
less are not gecured within the fitting prior to their being connected to the conductors |of the cord, then
each blade of pin shall be capable of withstanding a pull of 89 N (20 Ibf) for 2 minutes-without loosening,
when tested in accordance with 12.1.3. In a fitting of non-rigid construction, the fesidual displacement of
either blade njeasured 2 minutes after the removal of the weight shall not exceed 2.4 mm (3/32 inch).

12.1.2 Each blade of a special use, miniature type attachment plug intended for use inside equipment,
which is not gccessible during normal servicing without the use of a,tool, or provided with any means for
retention of the blades in the mating female contacts, including prevision for locking, shall{be capable of
withstanding @ pull of 27 N (6 Ibf) for 2 minutes without loosening:

12.1.3 The fitting shall be wired in the intended manner and then supported on a horizontal steel plate
with the bladgs or pins, or both, projecting downward thredgh a single hole just large enough to permit the
blades or pin§, or both, to pass through it. A weight.that exerts the specified pulling forcq shall then be
supported by ach blade or pin in succession.

12.2 Temperature test
12.2.1 Geng¢ral

12.2.1.1 The connection of the €onductors to the blades or pins of a plug shall be capable jof carrying the
rated current [of the flexible cord/or the plug, whichever is less, without a temperature risg¢ of more than
30 °C, when fested in accordance with 12.2.1.2. A product that employs a fuse shall be fested with the

fuse in place, jand the fusetshall remain intact following the test.

Exception: In| the case of a connection using binding head screws or the equivalent, this test is not
required.

12.2.1.2 The blades or pins of the plug shall be connected to each other by means of copper wire having
a length not exceeding 38 mm, with one end soldered to each blade or pin. The wire shall be 14 AWG
(2.08 mm?) if the rated ampacity of the cord is not more than 18 A, and 8 AWG (8.36 mm?) for a cord that is
rated for a higher ampacity. With the assembly carrying either an alternating or direct current equal to the
acceptable ampacity of the cord, temperatures shall be measured by means of thermocouples on the
blades at the plane of the face of the plug.

12.2.2 Joints

12.2.2.1 A joint in an adapter cord set shall be capable of carrying continuously, without a temperature
rise of more than 30 °C (54 °F), a current equal to the rating of the adapter cord set.
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12.2.2.2 To determine that a joint complies with 12.2.2.1, the adapter cord set shall be caused to carry a
current equal to the rating of the adapter cord set; temperatures shall be measured by means of
thermocouples placed in contact with the joint adjacent to the conductor.

12.3 Plug grip test

12.3.1 The attachment plug shall be tested as described in 12.3.2 — 12.3.9 to determine compliance with
7.2.1.

12.3.2 Prior to testing, the reference plug shown in Figure 12.1 shall be cleaned with a metal cleaner.
The reference plug, the representative plugs, and the hands of each individual conducting the test shall be
washed with soap and water, rinsed, and then dried.

Figure 12.1
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12.3.3 The test apparatus shall consist of a spring scale equipped with a means to securely attach both
the reference plug and test representative plugs in a manner that prevents rotational movement during
pulls. A simulated face plate, having an opening for the plug blades, shall be secured to the movable
member. The mounting arrangement for the plug under test shall be such that the face of the plug is flush
with the face plate. A typical apparatus is shown in Figure 12.2.
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Figure 12.2
Typical Test Apparatus
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NOTES:
A — Retaining pin through blades spaced to keep plug close to plate.
B — Large enough for blades to pass through.
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12.3.4 A representative plug, with cord cut off close to the plug, shall be securely attached to the test
apparatus. The individual performing the test shall grip the representative plug with either hand in a
manner intended to apply the maximum pull force. A steady straight pull shall be applied until the plug
pulls free from the individual's hand. The individual applying the force shall not view the force indicator
during the pull. The maximum pull force applied during the pull shall be recorded. Immediately following
the pull test, the reference plug shall be attached to the test apparatus and a comparison pull made using
the same hand. The maximum pull force shall be recorded. The ratio of the force for the representative
plug to the reference plug shall be calculated and recorded.

12.3.5 The comparison pull procedure described in 12.3.4 shall be repeated on the same representative
plug an additional two times by the same individual. The ratio for each pair of pulls (test/reference) shall be
calculated and recorded.

12.3.6 Each|individual shall test each of three representative plugs as described in 12:3.4 and 12.3.5
with the ratio fpr each pair of pulls being calculated and recorded for all three plugs.

12.3.7 Two gdditional individuals shall test each of three representative plugs(for a total of|9 comparison
pulls per individual), as described in 12.3.4, 12.3.5, and 12.3.6. The.xatio for each |pair of pulls
(test/referencq) shall be calculated and recorded.

12.3.8 The re¢sults shall be considered acceptable if all of the following conditions are met:

a) The|ratio for each pair of pulls (test/reference) is 0.55.or larger for at least two pulls (of the three
pulls pgrformed) on each representative plug;

b) At least two (of the three) representative plugs.tested by each individual comply with (a); and

¢) The fest results of at least two individuals €omply with (b).

12.3.9 If only one individual obtains results, that comply with 12.3.8(b), at the manufacturer’s request, two
individuals no{ previously involved in testing may test each of three representative plugs as described in
12.3.4, 12.3.5] and 12.3.6. The results(shall be considered acceptable if the test results of bgth individuals
comply with 12.3.8 (a) and (b).

12.4 Blade pull test at elevated temperature

12.4.1 Following the ¢ven conditioning described in 12.4.2 — 12.4.6, a plug or curren{ tap shall be
capable of withstanding the 45 N (10 Ibf) pull indicated without displacing either blade frgm its original
position in themolded"body by more than 1.6 mm (1/16 inch).

12.4.2 Exceptas notedin 12.4.3, each of six representafive plugs or current taps molded to a length of
cord no more than 150 mm (6 inches) long shall have a line scribed on both sides and both edges of the
blades to indicate the point where the blade enters the device body. Each plug or current tap shall then be
securely mounted so that the line blades are positioned downward through a circular hole (diameter just
large enough to allow the line blades and any grounding pin to pass through) in a 6.4 mm (1/4 inch) thick
steel plate mounted horizontally within an air circulating oven that has been heated to 60 °C (140 °F). After
the plugs have been positioned, a weight that exerts 44.5 N (10 Ibf) shall be attached to each of the
individual line blades. The oven shall then be maintained at 60 °C (140 °F) for 4 hours, after which the
weights shall be removed and the plugs or current taps taken from the oven and allowed to cool to room
temperature. The displacement of the blades from their original position shall then be determined as
described in 12.4.5.

12.4.3 In reference to 12.4.2, to facilitate the placement of test weights within the test chamber, testing
may instead be accomplished by exerting the pull on just one blade of each attachment plug or current tap.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 817 2025.pdf

FEBRUARY 24, 2025 UL 817 93

Of the 12 attachment plugs or current taps that would be required, 6 shall be tested using the right-hand
blade and the remaining 6 tested using the left-hand blade.

12.4.4 The circular hole mentioned in 12.4.2 should be the smallest diameter capable of accommodating
the line blades and, if the plug is of a grounding type, any grounding pin. For example, a hole sized to
accommodate a 5-15 plug cannot be used to test a 1-15 plug since the opening for the blades and
grounding pin of the 3-wire plug would be larger than the minimum size necessary for the blades of the 2-
wire plug to just pass through.

12.4.5 The distance from the scribed lines, on each of the sides and both edges of the blades, to the face
shall be measured after the thermal conditioning. The average of the four measurements for each blade

shall be used to determine compliance with the 1.6 mm (1/16 inch) maximum displacement requirement.

12.4.6 This
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12.5.3.2 The plug shall be securely attached by the blades to the mounting plate of the test apparatus
shown in Figure 12.3 and the plate positioned so that the plug is pointing downward at an angle of 45° to
the vertical.
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Figure 12.3
Abrupt Pull Test Apparatus
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NOTE: See Figure 12.4 for detail of clamping mechanism.
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12.5.3.3 The strike-plate/weight assembly shall be suspended from the cord, using a clamping
mechanism similar to that depicted in Figure 12.4. The distance, measured along the cord, from the center
of the gripping area of the clamping mechanism to the point where the flexible cord exits the plug shall be
approximately 0.2 m (8 inches). The distance between the point of the striker-plate assembly's connection
to the flexible cord (center of gripping area) to the bottom of the striker plate shall be not more than 0.8 m
(32 inches). The combined weight of the striker-plate assembly and holding clamp, exclusive of the 1.1 kg
(2-1/2 Ib) drop weight, shall be 907 £85 g (2 Ib +3 0z).

Figure 12.4

Clamping Mechanism
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su1067

12.5.3.4 The representative assemblies being tested shall be subjected to an impact by raising and
releasing a 11-kg.(2-1/2-Ib) weight, allowing it to fall freely for a distance of 0.25 m (10 inches) to impact
the strike plate_TFhis procedure shall be repeated until:

a) Discontinuity of the grounding conductor or either line conductor occurs; or

b) 25 impacts are completed.

The opening of line and grounding conductors shall be determined using a continuously-monitoring
detection circuit.

12.5.3.5 For each discontinuity obtained through the testing described in 12.5.3.3, the following
information shall be recorded:

a) The number of impacts necessary to produce the discontinuity; and

b) The circuit (grounding or line) in which it occurred.
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12.5.3.6 In the event that the grounding conductor does not break before any of the line conductors or
the test is discontinued after the maximum of 25 impacts has been reached, the acceptability of the
grounding conductor shall be verified by subjecting it to a current of 40 A at any voltage between 0 and
12V for 2 minutes.

12.5.4 Test procedure for two-conductor cords

12.5.4.1 Except as noted in 12.5.4.4 and 12.5.4.5, the procedure for performing the abrupt pull test on
plugs molded onto 2-wire cords is essentially that which is described in 12.5.3. Two-conductor cords shall
be considered to be in compliance if they can complete 5 impacts without the opening of any conductors.
When applying the test in 12.5.3 on 2-conductor devices, any reference to testing or detection of

discontinuity in the grounding conductor shall be disregarded. See also 12.5.4.2 and 12.5.4.3.
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12.54.3 The
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12.5.4.4 |Inst
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12.5.4.5 Inst
two shall be te
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Figure 12.5

Orientations for Abrupt Pull Test for Two Conductor Representative Devices
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13 Tests for Range and Dryer Power-Supply Cord Kits
13.1 Strain felief test

13.1.1 After|being subjected to.the procedure in 13.1.2 — 13.1.4, the strain relief means grovided with a
range or dryef power-supply cardKkit shall prevent:

a) Damage to the e€ord insulation or jacket;

b) Moyement'of the cord with respect to the strain relief that would allow stress ¢n the internal
conneftions;and

C ¢ il S $lo ol ol tlo ol Ll o boolo to Ll o 4 boolod
C) ontactpetweentne coraanamne CUyc ur uaic 1iUic it e 1ot pidalc.

13.1.2 Previously untested representative means of strain-relief shall be assembled to a power-supply
cord using the installation instructions provided and then mounted in a round hole in the center of a
1.2 mm (3/64 inch) thick sheet metal test plate having a length and width of 0.3 mm (12 inches). The
diameter of the mounting hole shall be the applicable maximum connection opening diameter specified in
Table 13.1. The test plates shall be rigidly supported, one in each of the following positions:

a) Horizontal,
b) Vertical, with the major cross-section axis of the power-supply cord in a horizontal position; and

c) Vertical, with the major cross-section axis of the power-supply cord in a vertical position.

A 15.9-kg (35-Ib) weight shall be suspended from the external part of each power-supply cord for 1 minute.
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13.1.3 When testing a round power-supply cord, the combination of the two tests with the test plate in the

vertical position into one test, with the strain relief arranged in the most adverse position, is optional.

Table 13.1
Range and Dryer Power-Supply Cords

Current Voltage Diameter of connection opening
Number, size, and use of rating rating Plug type mm (inch)
conductors and — - -
A Vv configuration | Minimum Nominal Maximum

2 10 AWG (5.26 mm?) 30 125/250 3 pole, 3 wire, 27.79 28.58 28.96
unidentified circuit
and

1 10 AWVG (5.26 mm?) (10 -30P) (1.094) (1-1/8) (1.140)
groumded circuit

2 10 AWG (5.26 mm?) 30 125/250 3 pole, 4 wire, 27.79 28458 28.96
unidgntified circuit grounding
and

1 10 AWG (5.26 mm?) (14 — 30P) (1.094) (1-1/8) (1.140)
groumded circuit and

1 10 AWG (5.26 mm?)
groumding

2 8 AWG (8.36 mm?) 40 125/250 3 pole, 3 wirg, 34.54 34.93 35.71
unidgntified circuit
and

1 10 AWG (5.26 mm?) (10; 50P) (1.360) (1-3/8) (1.406)
grour||ded circuit

2 8 AWG (8.36 mm?) 40 125/250 3 pole, 4 wire, 34.54 34.93 35.71
unidgntified circuit grounding
and

1 10 AWVG (5.26 mm?) (14 — 50P) (1.360) (1-3/8) (1.406)
groumded circuit and

1 10 AWG (5.26 mm?)
grounding

2 6 AWG unidentified |50, marked for 125/250 3 pole, 3 wire, 34.54 34.93 35.71
circuft and use with 1-3/8

1 8 AWG (8.36 mm?) | 'Inoh opening (10— 50P) (1.360) (1-3/8) (1.406)
groumded circuit

2 6 AWG (13.3 mm?) 50, marked for 125/250 3 pole, 4 wire, 34.54 34.93 35.71
unidgntified Citeuit use with 1-3/8 grounding
and inch opening

1 8 AWG\(8)36 mm?) (14 — 50P) (1.360) (1-3/8) (1.406)
grounded circurt and

1 8 AWG (8.36 mm?)
grounding

2 6 AWG (13.3 mm?) 50, marked for 125/250 3 pole, 3 wire, 43.66 44.45 44.83
unidentified circuit use with 1-3/4
and inch opening

1 8 AWG (8.36 mm?) (10 — 50P) (1.719) (1-3/4) (1.765)
grounded circuit

2 6 AWG (13.3 mmz) 50, marked for 125/250 3 pole, 4 wire, 43.66 44.45 44.83
unidentified circuit use with 1-3/4 grounding
and inch opening

1 8 AWG (8.36 mm?) (14 — 50P) (1.719) (1-3/4) (1.765)
grounded circuit and

1 8 AWG (8.36 mm?)
grounding
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13.1.4 The entire test described in 13.1.2 shall be repeated on three previously untested representative
means of strain relief that are assembled and mounted in a hole having the applicable minimum
connection opening diameter specified in Table 13.1.

13.2 Accelerated aging test

13.2.1 An integral strain relief of rubber-like material shall show no signs of deterioration or cracks after
being tested in accordance with 13.2.3.

13.2.2 An integral strain relief made of resilient plastic or synthetic elastomeric material shall show no
cracks when flexed in accordance with 13.2.3, or other visible signs of deterioration resulting from
exposure in a_circulating air oven. The oven temperature and the duration of the test shall be in
accordance with Table 13.2.

Table 13.2
Oven Temperatures for Aging Test for Range and Dryer Strdin Relief
Temperaturg rating of material, °C Duration of test days Oven temperafure, °C
75 10 100 +1
90 7 121 +1
105 7 136 +1

13.2.3 Aflafisection of a rubber specimen shall be exposed in a circulating air oven maintained at 100 °C
for a period of 70 hours. The specimen shall then be ¢goled to room temperature and bent 90° around a
mandrel havinjg a diameter of approximately four times the thickness of the specimen at the point of bend.

13.3 Push-back force test

13.3.1 The §train relief means provided-with a range or dryer power-supply cord kit shall prevent the
flexible cord |[from being pushed inte/the cord mounting opening of an appliance, when tested in
accordance with 13.3.2.

13.3.2 The flexible cord shall be held by the fingers 25 mm (1 inch) from the point where the cord
emerges from the cord-mounting opening. The metal plate such as the one described in 13.1.2 shall be
appropriate fdr simulatingthe cord mounting in an appliance. The flexible cord shall be pushed back with a
force not excgeding 27N (6 Ibf). See Figure 13.1.
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Figure 13.1
Power-Supply Cord Push-Back Evaluation
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14 Tests for|Cord Connectors

14.1 Depth o¢f cavity test

14.1.1 As regquired by 8.1.3, a.cord connector shall accommodate a parallel-blade attachment plug
without any blade exposure betiveen the faces of the fittings. The determination shall be made by insertion
of a depth gauge as described.in Figure 8.2 in each slot. The depth gauge shall have a cross|section of 6.6
x 1.7 mm (0.2B0 x 0.065.inch) for checking non-polarized slots and 8.2 x 1.7 mm (0.322 x (.065 inch) for
checking polafized slots{ Each gauge shall have a scribed mark located 18.2 mm (0.718 inch) from the
end of the gatige inserted in the slot. A force of not more than 67 N or 6.8 kgf (15 Ibf) mTy be used to

determine if the.gauge is fully inserted into the slot; after full insertion, the scribed mark shall not be
located outsidg ‘the plane of the face of the cord connector. The gauge shall be made of jool steel and
sharp edges shall be removed to a radius of 0.4 mm (1/64 inch).

14.2 Conditioning cycles for blade retention test

14.2.1 Connector fittings shall be subjected to ten conditioning cycles of manual insertion and withdrawal
of the standard test gauge described in UL 498. The force needed for the initial insertion of an attachment
plug into a cord connector shall not exceed 180 N or 18.4 kgf (40.5 Ibf).

14.3 Retention of blades test

14.3.1 A connector fitting having a 1-15R, 5-15R, 5-20R, 6-15R, or 6-20R configuration shall be
subjected to the retention of blades test described in 14.3.2 — 14.3.5.
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14.3.2 Each of six devices shall be tested. The standard test gauge shall be configured as outlined in
Table 14.1, except when testing a 1-15R, the grounding pin shall be removed. The gauge shall have the
dimensions indicated in the test gauge figure in UL 498 but shall not have holes in the outer ends of the
blades.

Table 14.1
Test Gauge Configurations for Conditioning
Device under test Test gauge No. of devices tested
1-15R 1-15P 6
5-15R 5-15P 6
5-20R? 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R? 6-15P 3
6-20P 3
2 f the construction will accept both the 15 A and 20 A configurations, then 3 units of each shall be tested. If the cdnstruction will
accept only 20 A configuration, then 6 units of each shall be tested.

14.3.3 The g$tandard test gauge shall be configured as shown in' Table 14.2 using the line plades without
holes and with the grounding pin removed. The gauge shall then be inserted in the connecfor and a static
13 N (3 Ibf) (including the weight of the gauge), which tendsto’remove the gauge from the cpnnector, shall
be applied fof a period of 1 minute in a direction normahfo the plane of the face of the connector. There
shall not be more than 2 mm (0.08 inch) displacement of the gauge. If the construction will dccept both the
15-A and 20-A configurations, then 3 units of eachzshall be tested. If the construction will gccept only the
20-A configurgtion, then 6 units of each shall be tested.

Table 14.2
Test Gauge Configurations for Retention Testing
Dev|ce under test Test gauge 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
6-20PP 3
2 If the construction will accept both the 15 A and 20 A configurations, then 3 units of each shall be tested. If the construction will
accept only 20 A configuration, then 6 units of each shall be tested.
® Shall have the grounding pin removed.

14.3.4 The standard test gauge shall be configured as shown in Table 14.3 using the line blades with
holes in the end and with the grounding pin in place. The 1-15R device shall be tested with the 1-15P test
gauge without a grounding pin. The gauge shall then be inserted in the connector and a force applied in a
direction normal to the plane of the face of the connector that tends to remove the gauge. The static force
required to withdraw the gauge shall not exceed 67 N (15 Ibf) (including the weight of the gauge).
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Table 14.3
Test Gauge Configurations for Withdrawal Testing
Device under test Test gauge 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

620D 3

@ |f the constructjon will accept both the 15 A and 20 A configurations, then 3 units of each shall be tested. If the '€omstruction will
accept only 20 A configuration, then 6 units of each shall be tested.

14.3.5 Eachof the line contacts of the connector shall be tested using the test,btade illustrated in Figure

14.1. Each ling
test blade in 3

contact shall be capable of withstanding for 1 minute a static 2.2'N (0.5 Ibf) fapplied to the
direction normal to the plane of the face of the specimen+and in a direction that tends to

remove the tegt blade, when the test blade is fully inserted in the contact-opening. There shgll not be more

than 2 mm (0.

8 inch) displacement of the test blade.
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Figure 14.1
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1 — All dimensiong in mm.
mm 0.25 0.76 0.84 1.14 1.19 1.50 1.55 5.16 6.33 6.37 15.88 [|15.95 | 19.05
(inch) | (0.010) | (0.030) | (0.033) | (0.045) | (0.047) | (0.059) | (0.061) | (0.203) | (0.249) | (0.251) | (0.625) ||(0.628) | (0.750)

2 — Metric equivatentsare basedupor 00 mch—=252mm:

3 — Axis of blade and axis on holder shall have a combined concentricity and axial alignment tolerance of 0.15 mm (0.006 inch)
maximum T.I.R.

4 — Length to suit total tool weight of 0.50 pounds (2.2 N).
5 — The blade shall be fastened to the handle in a rigid manner.

6 — Sharp edges shall be removed to a maximum radius of 0.38 mm (0.015 inch).
7 — The blade shall be of steel having a Rockwell Hardness of C58 to C60. The handle shall be cold rolled steel.

8 — The blade surfaces shall not exceed a 32 microinch finish grind in a direction perpendicular to the major axis. Finish shall be
determined visually using a comparative method and 10X optical magnification.

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 817 2025.pdf

104 UL 817 FEBRUARY 24, 2025

14.4 Overload test

14.4.1 A connector fitting shall be subjected to the overload test described in 14.4.2 — 14.4.8. There shall
not be any electrical or mechanical failure of the device or pitting or burning of the contacts that would
affect the intended function.

14.4.2 The test shall be conducted using direct current with a resistive load. Devices rated AC only may
be tested using AC voltage with a power factor of 0.7 — 0.8.

14.4.3 Each of six connector fittings shall be tested, by machine or manually, as outlined in 14.4.4 and
14.4.5, by inserting and withdrawing an attachment plug of the configuration specified in Table 14.4 having
rigidly secured solid blades that are connected through a flexible cord to a suitable load. A grounding type
attachment pllig shall be used and the grounding pin of the attachment plug shall be gonnected to the
grounding contact of the connector fitting under test. The grounding contact of the connectqr fitting under
test shall be cpnnected through a fuse to the ground. The connector fitting shall bef¢aused to make and
break 150 % qf rated current for 50 cycles of operation at a rate not faster than 10 cycles pgr minute. The
blade of the attachment plug shall mate with the contact of the connector fitting for not more {than 1 second
during each cycle. If the construction will accept both the 15-A and 20-A configurations, then 3 units of
each shall be fested. If the construction will accept only the 20-A configuration, then 6 unitgq of each shall

be tested.
Table 14.4
Mating Plug Configurations for Overload Testing
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
@ f the constructjon will accept both'the 15 A and 20 A configurations, then 3 units of each shall be tested. If the copstruction will
accept only 20 A configurationsthen’6 units of each shall be tested.

14.4.4 If copducted> by machine, the connector fitting shall withdraw and insert arn unrestricted
attachment plyig with an average velocity of 760 175 mm/s (30 13 |n/s) in each direction dunng a 64 mm
(2-1/2 inch) streke-measured bd without the
connector fitting installed on the machlne in order to eI|m|nate restrlct|ons on the attachment plug motion.

14.4.5 In the event of failures during machine testing, referee tests may be conducted manually under
conditions similar to those described in 14.4.4.

14.4.6 The open circuit voltage of the test circuit shall not exceed 105 % of the rated voltage, and the
closed circuit voltage shall not be less than 95 % of the rated voltage. At the option of the manufacturer the

open circuit voltage may exceed 105 % of the rated voltage.

14.4.7 Neither the blades nor the contacts shall be adjusted, lubricated, or conditioned, other than as
required by the Retention of blades test, 14.3, before or during the test.
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14.4.8 The fuse in the grounding circuit shall be a 15-A fuse. The fuses in the test circuit shall not exceed
the ratings of the device. Where the fuse rating does not exist for the current rating of the device, the next
size larger fuse shall be used. If any fuse opens during the test, the results shall not be acceptable.

14.5 Temperature test

14.5.1

connector is carrying its maximum rated current.

The contact temperature rise of a connector fitting shall not be more than 30 °C (54 °F) when the

14.5.2 The temperature measurement mentioned in 14.5.1 shall be taken at points as close to the face of
the connector fitting as possible on the male blades of an attachment plug inserted in the outlet.

14.5.3 The JTlemperature test(s) shall be conducted following the Overload test on six(egdnnector fitting
and shall cortinue until stabilized temperatures are attained. A temperature shall be considered to be
stabilized when three consecutive readings, taken at 5-minute intervals, indicate no‘further rise above the
ambient temperature. The contact temperatures shall be measured at the contacts'previousl]y subjected to
the Overload [est.
14.5.4 The overloaded contacts of individual connector fitting shall be ¢onnected together|by means of a
shorted attaclhment plug of the configuration shown in Table 14.5. A standard solid blade aftachment plug
shall be used] The terminals of the plug shall be short-circuited by:means of the shortest fegsible length of
wire that has pn ampacity at least equal to that of the connectoritting. The shorting wire may be soldered
to the plug tefminals in order to minimize the generation of heat from sources other than %e contacts. If
the constructipn will accept both the 15-A and 20-A configurations, then 3 units of each shall be tested. If
the constructipn will accept only the 20-A configuration,.then 6 units of each shall be tested.
Table 14.5
Mating Plug Configurations for Temperature Testing
Dev|ce under test Mating plug No. of devices|tested

1-15R 1-15P 6

5-15R 5-15P 6

5-20R? 5-15P 3

5-20P 3
6-15R 6-15P 6
6-20R? 6-15P 3
6-20P 3
2 |f the constructi ; nstruction will
accept only 20 A configuration, then 6 units of each shall be tested.

14.5.5 The connector fittings under test shall be connected in series in the test circuit with flexible cord
using lengths of no less than 150 mm (6 inches).

14.6 Retention of blades test (repeated)

14.6.1 Following the Temperature test(s), the overloaded contacts of a connector fitting having a 1-15R,
5-15R, 5-20R, 6-15R, or 6-20R configuration shall be subjected to repeated Retention of blades test in
accordance with 14.3.
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14.7 Resistance to arcing test

14.7.1 The connector fittings that were subjected to 50 cycles of operation in the Overload test described
in 14.4 shall perform acceptably when subjected to an additional 200 cycles of operation under the
overload test conditions following the temperature test and the repeated retention of plugs test.

14.7.2 Alternatively, six representative connector fittings may be subjected to the 50 cycles of operation
in the Overload test described in 14.4, followed by the Temperature test and repeated Retention of blades
test on the connector fittings, and then, to determine resistance to arcing, a second, previously untested
set of connector fittings may be subjected to 250 cycles of operation under the overload-test conditions.

14.7.3 The attachment plug used for this test may be changed after every 50 operations. There shall not
be any sustained flaming of the material in excess of five seconds duration. There shgll not be any
electrical tracking or the formation of a permanent carbon conductive path that restlts”jn a dielectric
breakdown, ag determined by the application of a 60 Hz essentially sinusoidal potential-of 1500 V applied
for 1 minute between live parts of opposite polarity and between live parts and dead\metal parts.

14.8 Improper insertion test

14.8.1 Cord [connectors shall be capable of obstructing an attempted-insertion of 156 N |(35 Ibf) when
tested in accofdance with the apparatus described in Figure 14.2 and\procedures described|in 14.8.2 and
14.8.3.
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Figure 14.2
Improper Insertion Test Blades
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14.8.2 Each cord connector specimen shall be tested while being supported on a flat steel plate. Rigid
spacing materials may support a cord connector that, due to its shape, does not lie flat on the steel plate,
provided that by doing so, pressure is not exerted against the cord connector that will influence the test
results. The test blades shall be supported and centered above the smaller contact slot of the cored
connector specimen.

14.8.3 Each test blade shall be inserted into the smaller contact slot with a force that is gradually
increased from zero to the specified force. The specified force shall be maintained for 1 minute. One half
of the specimens shall be tested using test blade 1, the other half, using test blade 2. In each case, the test
blades shall be obstructed to the extent that they do not make electrical contact with the device contact
relating to the smaller slot.

14.9 Low-temperature insertion test

14.9.1 Each
15R, 5-15R, ¢
configuration,
the faces of th

14.9.2 Each
cord, and six 1
11 °C (minus 4

14.9.3 FolloV
shall be taken
with an insert

repeated five additional times using a previously unused plug and connector for each conse

until all conne

14.9.4 With
subjected to th

14.9.5 Optio
11 °C (minus 4

14.10 Rand¢m drop test

14.10.1 Afte
an outdoor-us

r 5-20R shall be capable of being mated with a solid-blade attachment plug,
at a temperature of minus 20.0 £1 °C (minus 4 +£1.8 °F) without resulting in a
e mated fittings, exceeding 2 mm (0.079 inch).

of six representative cord connectors, assembled onto a.0.3 m (12 inch) len
ppresentative mating attachment plugs, shall be conditioned at a temperature
11.8 °F) for 4 hours.

ving the four-hour conditioning period, one cord-connector and one mating att
from the conditioning chamber, and immediately upon removal, the fittings s
on force of 178 N (40 Ibf) applied for.a*maximum of 1 minute. This proce

tors have been tested.

cord connectors having multiple outlets, one random outlet of each cord conn
e insertions described in-14:9.3.

nally, an outdoor-use\cord set may be subjected to this test at a temperature
0 +1.8 °F) and marked in accordance with 24.8.

conmpletion of the test described in 14.10.2, no outlet face of a cord connector
b cord set shall land face up or face down upon coming to rest on a horizontal s

outlet of a cord connector of an outdoor-use cord set employing one of the configurations 1-

of the mating
gap, between

gth of flexible
of minus 20.0

achment plug
hall be mated
dure shall be
cutive mating,

ector shall be

of minus 40.0

employed on
urface.

14.10.2 Each of three representative outdoor-use cord sets shall be grasped with one hand on the cord
connector and the other hand on the flexible cord or attachment plug body, leaving 1.8 m (6 feet) of slack
in the flexible cord. Each cord set shall be dropped three times through a distance of 0.9 m (3 feet) to strike
a concrete floor in the positions most likely to produce adverse results. In each drop, the cord connector
shall strike the surface in a position different from those in the other two drops.

14.11 Closure of openings test

14.11.1 General

14.11.1.1  The closure required in 8.1.5 shall comply with the requirements in 14.11.1.2 — 14.11.1.5.
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14.11.1.2 One set of representative cord sets employing removable closures shall be tested as received
and an additional set of the same shall be tested after being conditioned at 70 +1 °C (158.0 +1.8 °C) for 7
hours in a full-draft circulating air oven. Cord sets employing closures removable from the outlet shall be
conditioned inserted in the cord connector. Additional representative closures shall be conditioned with the
closures not inserted.

14.11.1.3 Three withdrawal and insertion operations shall be performed in the intended manner following
conditioning described in 14.11.1.1 after parts have been cooled to room temperature.

14.11.1.4 The closure is in compliance with 8.1.5(b) when after being removed from its outlet, it does not
slip or move along the length of the cord more than 13 mm (0.50 inch), or cause visible damage to the cord
or closure, after being tested as described in 14.11.1.2.

14.11.1.5 The cord connector is in compliance with 8.1.5 (d) and (e) if after examinatipn there is no
damage and ¢ord connector performance has not been impaired after three simulated cycles of withdrawal
and insertion pf the closure in the intended manner.

14.11.2 Cord connector closure movement test

14.11.2.1 The cord connector closure required in 8.1.5, when removed from the outlet, shall not slip or
move along the length of the cord more than 13 mm (1/2 inch) and-there shall be no visible damage to the
cord or closure, when tested in accordance with 14.11.2.2.

14.11.2.2 Three representative cord sets employing removable closures shall be tested in the as-
received condition, and three of the same shall be tested-after being conditioned as describgd in 14.11.1.1.
Each cord sef shall be held in a vertical plane with thei.cord connector pointing up and the clgsure removed
from the outlg¢t. A force of 22.2 N (5 Ib), which includes the weight of the clamp, shall be applied for 1
minute to the [center of the closure. The force shall be applied by affixing a C-clamp with a ppd diameter of
9.5 mm (3/8 |inch) to the closure and securing the weight of the C-clamp. The force sHall be applied
vertically dowpward in a direction parallel toithe major axis of the cord.

15 Tests for Flatiron and Appliance Plugs
15.1 Flatiron and appliance-plugs shall comply with the requirements in UL 498.
16 Test for Permanence of Warning Tag

16.1 Cords|otherthan outdoor type

16.1.1 Tag specimens shall be those applied 1o the flexible cord in the infended manner and three tags of
each set shall be tested for each exposure in accordance with 16.1.2 — 16.1.4. Tags applied by adhesive
shall be tested no sooner than 24 hours after being applied to the cord.

16.1.2 One set of tag specimens shall be tested as received.

16.1.3 A second set of tags shall be tested after being conditioned at 23.0 £2.0 °C (73.4 3.6 °F) for 30
minutes at 50 5 % relative humidity, following conditioning in an air-circulating oven at 60 +1 °C (140
11.8 °F) for 240 hours.

16.1.4 A third set of tags shall be tested within 1 minute after being exposed for 72 hours to a relative
humidity of 85 +5 % at a temperature of 32 £2 °C (89.6 +3.6 °F).

Copyright Underwriters Laboratories Inc.


https://ulnorm.com/api/?name=UL 817 2025.pdf

110 UL 817 FEBRUARY 24, 2025

16.2 Outdoor-type (W) cords

16.2.1 Tag specimens shall be those applied to the flexible cord in the intended manner and sets of three
tags of each shall be tested in accordance with 16.1.2 and 16.2.2 — 16.2.5.

16.2.2 Each of a set of untested tags is to be tested after 24 hours of exposure conditioning at 23 £2 °C
(73.4 £3.6 °F) and 50 5 % relative humidity, followed by 48 hours of immersion to a depth of not less than
1/8 inch (3.2 mm) in demineralized water at a temperature of 23 °C (73.4 °F). Testing in accordance with
16.4 shall be performed within 1 minute of the conditioning.

16.2.3 Each of a set of untested tags shall be tested after 24 hours of exposure conditioning at 23.0
+2.0 °C (73.4 £3.6 °F) and 50 +5 % relative humidity, followed by 10 days of exposure in an air-circulating

oven at a temy
30 minutes of

16.2.4 Each
+3.6 °F) at 50
(14.0 ¥4 °F)
conditioning.

16.2.5 Each
+3.6 °F) at 50
with ultraviolet

a) Exp
describ
with ul
ultravid

b) Exp
ASTM
light ar
ultravid

apparatus shall include a-6500 W water-cooled xenon-arc lamp, borosilicate glass in

optical
13.0 °d

Testing in acd
+3.6 °F) at 50

erature of 60 1 °C (140 +1.8 °F). Testing in accordance with 16.4 shall be pe
he conditioning.

of a set of untested tags shall be tested after exposure conditioning. at 23.0
15 % relative humidity for 24 hours, followed by exposure in a ¢old box at m
or 7 hours. Testing in accordance with 16.4 shall be perfoermed within 1

of a set of untested shall be tested after exposure ‘conditioning at 23.0
5 % relative humidity for 24 hours, followed by exposure to ultraviolet light an
light by the method described in either (a) or (b).below:

bsure shall be permitted by a twin-enclosed/carbon-arc weatherometer (Type
ed in ASTM G152/ASTM G153. Tags shall be exposed to ultraviolet light an
fraviolet light for 720 hours. The operating cycle shall be 20 minutes; 17
let light only and 3 minutes of waterspray with ultraviolet light.

psure shall be permitted by a xenon-arc weatherometer (Type B or similar) a
(5155, Method A. Tags shall(be exposed to 1000 hours of continuous exposur
d water spray with ultraviolet light, using a programmed cycle of 120 minutes
let light exposures @and 18 minutes exposure to water spray with ultravio

fibers, a spectral irradiance of 0.35 W/m? at 340 mm and a black-panel tempg
(145.0 £5.4 ¢F):

ordance with 16.4 shall be performed after 24 hours of exposure at 23.0
S % relative humidity.

'formed within

+2.0 °C (73.4
nus 10 £2 °C
minute of the

2.0 °C (73.4
d water spray

D or DH) as
d water spray
6 minutes of

5 described in
b to ultraviolet
(102 minutes
et light). The
ner and outer
rature of 63.0

2.0 °C (73.4

16.3 Oil-res

16.3.1

stant cords

Tags intended to be applied to oil-resistant cords (Type O or OO) shall be tested within 2 minutes

in accordance with 16.4 after being immersed in IRM 902 at a temperature of 23.0 £2.0 °C (73.4 +3.6 °F)

for 48 hours.

16.4 Test procedure

16.4.1

Each test shall be performed on a length of flexible cord to which the tag has been applied. The

cord shall be held taught in a vertical plane with the attachment plug pointing up.

16.4.2 A force of 22 N (5 Ibs), which includes the weight of the clamp, shall be applied for 1 minute to the
uppermost corner of the tag farthest from the flexible cord, within 6.4 mm (0.25 inch) of the vertical edge of
the tag. The force shall be applied by affixing a C-clamp with a pad diameter of 9.5 mm (3/8 inch) to the tag
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and securing the weight to the C-clamp. The force shall be applied vertically downward in a direction
parallel to the major axis of the cord.

16.4.3 Each tag shall be scraped 10 times vertically across printed areas and edges, with a force of
approximately 9 N (2 Ibs) using the edge of a 2 mm (5/64 inch) thick steel blade held at a right angle to the
test surface. The edges of the steel blade shall be just rounded so as not to be sharp.

16.5 Evaluation

16.5.1 Following the procedure described in 16.4:

a) The tag shall not have become separated from the flexible cord. A hang type tag shall not have
separated from its securement strap and the securement strap shall not have separated from the
flexible cord.

b) The tag shall not have been torn longer than 1.6 mm (1/16 inch) at any paint:

c) The
more {

tag or securement strap shall not have slipped or moved along the’length of the flexible cord

han 13 mm (1/2 inch), with no visible damage to the cord.
d) The

tag shall not have shown any permanent shrinkage, deformation, cracking, or any other

condit
permit

e) Ovg
After s

17 Tests fo
171

1711 An O
calibration, sh

1712 Ano
tests describsg

17.1.3 Each

General

on that renders the marking on the tag illegibles(straightening of the ta
fed).

rlamination, if provided, shall have remained in‘place and not be torn or othery
ubjecting printed areas and edges to the procedure in 16.4, printing shall rema

Overcurrent Protective Devices

vercurrent protective device, as mentioned in 9.7 and 9.10, shall be su
ort-circuit, abnormal operation, and water exclusion tests described in 17.2 — 1

vercurrent protective device, as mentioned in 9.10, shall be subjected to th
d in 17.3 and.the’abnormal operation tests described in 17.5.

of the overcu

represéntative device for the calibration and short-circuit tests in 17.2 and 17|

g by hand is

vise damaged.
n legible.

bjected to the
7.6.

e short-circuit

3 shall consist
the necessary

electrical confpections to be made (approximately 76 mm or 3 inches).

:I'rent protective device in its enclosure and a length of cord sufficient to permit

17.2 Calibration test

17.2.1 The calibration test consists of testing each of three representative devices at 135, 150, and
200 % of its current rating. These devices shall open the circuit within 60 minutes while carrying 135 %,
within 10 minutes when carrying 150 %, and within 2 minutes when carrying 200 % of its rating. No
externally soldered connections shall melt, and the casing or enclosure shall not char or rupture in any
manner.

17.3 Short-circuit tests for all products with overcurrent protection

17.3.1 The short-circuit test consists of testing each of three representative devices and its enclosure
(total of six) on 120-V, 60 Hz circuits capable of delivering 200 A and 1000 A, at a power factor of 70 —
80 %, with the protective devices in series with a 20 A time-delay fuse. During the test, the protective
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device enclosure shall be surrounded with absorbent cotton. Results shall be acceptable if the cotton is
not ignited.

17.3.2 Cord sets and power-supply cords incorporating overcurrent protective devices shall be subjected
to a second short-circuit test (in addition to the one described in 17.3.1). The representative device shall
consist of the plug, and for cases involving a through-cord protector, the maximum length of cord used
between the plug and the protective device, the protector and its enclosure, plus an additional 1.8 m (6
feet) of cord beyond the protective-device enclosure.

17.3.3 Each test representative device shall be prepared by removing approximately 13 mm (0.5 inch) of
the insulation from the end of each circuit conductor. The stripped end of one conductor shall be twisted to
join it with the conductor of opposite polarity.

17.3.4 Each
in place, shall
The represent
The protector

of three representative devices described in 17.3.2 and 17.3.3, with thejr.prots
be subjected to the 120 V, 200- and 1000-A, 60 Hz short-circuit tests descri
htive device shall be connected to the power source by means of its ‘attachmer
enclosure shall be surrounded with absorbent cotton. The results@Shall be acce

a) Thete is no ignition of the cotton; and

b) The
17.4 Short-g
17.4.1 Fuseq
determine tha
electric shock,
17.5 Abnormn
17.5.1 Excef

each of the ab
with absorben

cord does not flame or melt to the extent that bare conductors are exposed.
ircuit test for fuses

employed as overcurrent protective devices;shall be tested as described in
they function up to their marked short-circuit current rating without introducin
or injury to persons.

nal test

hormal tests described in-17.5.3 and 17.5.4. For each test, the protector shall &
cotton. The results are acceptable if:

a) Thete is no ignition ©f the cotton; and

b) The

17.5.2 Thred

cord and fuseholder do not flame or melt to the extent that bare conductors arg

coniplete power-supply cords having 20 AWG (0.52 mm?) conductors, a

either Applian
NISP-1, SPE-

described in 17.5.6.

bctive devices
bed in 17.3.1.
t plug blades.
ptable if:

UL 248-14, to
j a risk of fire,

t as noted in 17.5.2, three:complete cord sets or power-supply cords shall b¢ subjected to

e surrounded

exposed.

nd employing

ce Wiring Material constructed in accordance with note 14 to Table 10.1, d

r Type SP-1,
abnormal test

17.5.3 Overcurrent protective devices shall be subjected to 110 % of their marked rating for 7 hours.

17.5.4 For products that employ replaceable fuses, the supplied fuse shall be replaced with a dummy
fuse (short circuited) and the product subjected to 135 % of its marked rating for 60 minutes.

17.5.5 Products employing replaceable fuses shall be tested as described in 17.5.4 but with 150 % of the
marked rating applied for 10 minutes.

17.5.6 To determine compliance with 17.5.2, three complete power-supply cords having 20 AWG
(0.52 mm?) conductors and employing either Appliance Wiring Material constructed in accordance with
note 14 to Table 10.1, or Type SP-1, NISP-1, SPE-1, NISPE-1, SPT-1, or NISPT-1 flexible cord, shall be
tested as follows:
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a) Each overcurrent protective device shall be subjected to 110 % of its marked ampere rating for 7
hours.

b) If the power-supply cord is provided with a replaceable overcurrent protective device, each cord
shall be additionally tested with the overcurrent protective device short-circuited and the test
current increased to 135 % for 60 minutes, and then 200 % for 2 minutes.

17.6 Water exclusion test for enclosures of outdoor-use products

17.6.1  The enclosure of an overcurrent protective device intended for use on an outdoor-use cord set or
power-supply cord and the enclosure of a switch intended for use on an outdoor-use cord set shall be

tested to determine that water does not contact live parts when tested using the water-spray apparatus
shown in Figyre 17-T-

Figure 17.1
Water-Spray-Head Piping
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17.6.2 Through-cord fuseholders and cord connectors serving as overcurrent protective device
enclosures and switch enclosures shall be subjected to the water-spray test while placed flat on a board
and positioned so that the focal point of the water spray is that most likely to result in the entrance of water.
Any receptacle openings shall be sealed against the entrance of water prior to the test.

17.6.3 Attachment plugs and current taps serving as overcurrent-protective-device enclosures shall be
tested while mounted in a receptacle, which is likewise mounted in a vertical position, so that the
attachment plug or current tap is located at the focal point of the water spray in the position and orientation
most likely to result in the entrance of water.

17.6.4 The test shall be continued for one hour.

18 HospitaTrade Molded-On Plugs and Connectors
I

18.1 Gener:

18.1.1 In ad
this Standard,

fition to the representative devices required for the general testing specified| elsewhere in

the following representative devices shall be required:

20 shall be
nd grounding

a) A minimum of 40 molded-on assemblies, of which 20 shall 'be complete ang
complgte but without internal electrical connection of the conductors to the blades &
pin; angd
b) 10 u

hmolded representative devices that are complete but without the molded-on Hody.

NOTE: fgr these representative devices, clear identification eficonductor size is required.

Previously unt

bsted representative devices shall besed for each test.

18.2 Strain gelief tests

18.2.1 Gene)
18.2.1.1
displacement
(1/32 inch). T
attachment pl

Aftg

ral

r being subjectedta'the strain relief tests described in 18.2.2 — 18.2.4, there sk
bf the conductors; conductor insulation, or outer jacket of the flexible cord exce

LIlg that ceuld adversely affect the enclosure of live parts, strain relief, or g

all not be any
eding 0.8 mm

here shall not\be any cuts, rips, or tears in the cord insulation nor any brgakage of the

ounding path

integrity.
18.2.2 Method A - Static pull
18.2.2.1 Each of six representative plugs molded onto flexible cord, without the conductors terminated to

the blades or grounding pin, shall be subjected to a gradually applied pull of 133 N (30 Ibf) to the free end
of the cord while the plug is securely supported. The force shall be applied for 1 minute in a direction
perpendicular to the plane of cord entry.

18.2.3 Method B - Rotary pull

18.2.3.1 Each of six representative plugs molded onto flexible cord, without the conductors terminated to
the blades or grounding pin, shall be subjected to a rotary cord motion while a force of 44.5 N (10 Ibf) is
applied for 2 hours. The cord shall be rotated at a rate of approximately 9 r/min in a 75-mm diameter (3-
inch) circle at a point 150 mm (6 inches) below the cord exit with the plug rigidly mounted.

NOTE: This test is conveniently done with secureness test apparatus described in UL 486A-436B.
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18.2.4 Method C - Abrupt removal

18.2.4.1 Each of six representative plugs molded onto flexible cord, without the conductors terminated to
the line blades or grounding pin, shall be subjected to one abrupt removal from a hospital grade receptacle
in accordance with the procedure described in 18.2.4.3. Each of three attachment plugs shall be removed
with the test receptacle horizontal and three with the receptacle vertical, grounding contact up. One half of
the plugs shall be tested using a receptacle that has the grounding contact integral with the strap. The
remaining attachment plugs shall be tested with a receptacle having separate grounding contacts riveted
to the strap. A new plug shall be used for each abrupt removal.

18.2.4.2 The hospital grade receptacle shall first be mounted to represent a typical installation and a
0.76 + 0.08 — 0.0 mm (0.030 + 0.003 — 0.0 inch) thick steel faceplate rigidly mounted as intended, being
supported arpund its perimeter. The receptacle face shall be in a vertical plane in a,manner that will
facilitate the necessary test orientations.

18.2.4.3 Eag¢h abrupt removal shall consist of the full insertion of the plug followed by the complete
withdrawal byl means of a 4.5-kg (10-Ib) weight dropped from a height of 610@m (24 inchgs) (measured
from the bottgm of the weight) onto a striker plate attached to the plug byra 6.4-mm (1/4-|nch) diameter
guide rod using the method described in 18.2.4.4. The guide rod shall be |ocated vertically below the outlet
being tested,|and 50 mm (2 inches) in front of the plane of the receptacle face (see Figlre 18.1). The
applied force ghall cause the removal of the test plug in one continudys motion.
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Figure 18.1
Test Set-Up For Abrupt Removals Test
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18.2.4.4 The means to connect the plug to be tested to the 6.4-mm (1/4-inch) diameter guide rod shall be
as follows. The representative plug shall include a 0.3-m (12-inch) length of flexible cord. A figure-eight
knot shall be tied in the flexible cord such that when an S-hook is inserted into the lower loop of the knot its
top is located 0.2 m (8 inches) from the point of cord entry to the plug, measured along the cord. To
facilitate hanging the guide rod from the S-hook, the top of the rod shall be formed into a loop. See Figure
18.1.

18.3 Bonding (grounding) pin retention — hospital grade cord connector

18.3.1 The bonding contact in the cord connector, when tested as outlined in 18.3.2, shall retain for 1
minute without displacement in excess of 1 mm, a 113 g standard test bonding pin (see Figure 18.2).
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Figure 18.2
Standard Test Bonding Pin
See Note (3)
Y
A
200[- 25 nm
Finish Grind in
Thi 20.24
| 20.12
() |
Dirgction
Y
() 13
o/ | Nominal Diamgter
Full A
$pherical
Radius on
Tip
4.686 .
—— ———— Diameter
4.674
su1246
NOTES:
1 — All dimensions in millimeters unless otherwise specified.
mm 4.686 4.675 13 20.12 20.24
(inch) (0.184) (0.184) (0.512) (0.792) (0.797)

2 — The bonding pin shall be fastened to the handle in a rigid manner.

3 — The length shall suit. The total tool mass shall be sufficient to apply a force of 1 N.

4 — The axis of the blade and the axis of the handle shall have a combined concentricity and axial alignment of 0.15 mm (0.006 inch)

maximum T.I.R. measured at the tip of the pin.

5 — The material used for the pin shall be steel, hardened Rockwell C58 to C60, and the material for the handle shall be cold-rolled

steel.
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18.3.2 Specimens shall be tested using each outlet. Using a hardened steel oversize test bonding pin
5.17 £0.01 mm (0.2 +0.00039 inch) in diameter (see Figure 18.3), the grounding contact shall be
conditioned by 20 insertions and withdrawals. After conditioning, a 4.680 £0.006 mm (0.18 £0.00024 inch)
diameter standard test bonding pin weighing 113 g (0.25 Ib) (see Figure 18.2) shall be inserted in the
contact with the force of the mass applied in a direction normal to the face of the cord connector body and
tending to withdraw the pin from the device.
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Figure 18.3

Oversize Test Bonding Pin

Q/\

Spherical
| Radius on Tip
200 425nm T
Finish Grind 2141
In This 21.34
()

NS

Diregtion \

|
T

/ Nominal Diameter
A
L 518 Diameter
5.16
su1245
NOTES:
1 — All dimensions in millimeters unless otherwise specified.
mm 5.16 5.18 13 21.34 21.41
(inch) (0.203) (0.204) (0.512) (0.840) (0.843)

2 — The bonding pin shall be fastened to the handle in a rigid manner.
3 — The length of the tool handle is not specified.

4 — The material used for the pin shall be steel, hardened Rockwell C58 to C60, and the material for the handle shall be cold-rolled
steel.
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18.4 Attachment plug connection and separation — hospital grade cord connector

18.4.1 A hospital grade cord connector shall maintain grounding path integrity through the cord
connector and the integrity of the cord connector insulating enclosure under all conditions of use with a
hospital grade attachment plug, including the abrupt removal of the plug in any direction by the pulls on the
attachment plug cord.

NOTE: Abrupt removal by pulls on the cord tends to align the mating parts when the cord exit is straight to the rear of each device.
However, it is possible to generate relatively severe forces during connection and separation of an attachment plug and cord
connector body. This is due in part to the angular approach of the mating parts, using the longer grounding pin as a guide, and in part
to the wiggling and twisting action employed to facilitate separation. For this reason, 18.4.2 outlines a test that deliberately employs
severe forces in the connection and separation of these devices, forces sufficiently comprehensive to overstress the grounding
contact.

18.4.2 Spegmens previously subjected to the grounding pin retention test shall be tested
a hospital grgde attachment plug from the maximum angle permitted by the slot limi{s-so 4
the grounding contact stress. The direction of the insertion shall relate to the spécific des
The fully insefted attachment plug shall then be firmly grasped in one hand and.the cord cq
other in preparation for separation. Each specimen shall be subjected to a.total of nine cg
separations. $evere movements from side to side and twisting in such a manner that the bq
connector is fotated in a direction opposite to the rotation of the attaghment plug during

shall be used in the first three separations. The next three separations shall be effecte
breaking acti
applies a forc
three separa

e tending to deform the grounding contact construction in the cord connector

ions shall be effected by a severe breaking. ‘action in the opposite direct
conditioning, & 113-g (0.25-Ib), 4.680 +£0.006-mm (0.18 +0;00024-inch) diameter standard tg
(see Figure 18.2) shall be inserted in the grounding«¢ontact with the force of the weigh
direction nornpal to the face of the cord connector body.and tending to withdraw the pin from

18.4.3 Each
excess of 1 m

outlet shall retain the 113-g (0.25-Ib) pin for a period of 1 minute without d
m (0.039 inch).

18.5 Grounfing contact temperature hospital grade cord connector

18.5.1 Speg
connection and separation testyshall be wired in a series circuit through the grounding cong
each device and its mating-hospital grade attachment plug. The test current shall be detg
ampacity of the flexibleeord. The attachment plugs and cord connectors shall be wire
connector rating. The.temperature shall be measured on the grounding pin close to the face

attachment pjug.uniil constant temperature is attained. The temperature rise over the

by insertion of
s to maximize
gn under test.
nnector in the
nnections and
dy of the cord
he withdrawal
1 by a severe

n in one direction, in such a manner that the grounding pin of the mated attachment plug

body. The final
ion. After this
st bonding pin
t applied in a
the device.

splacement in

imens of the cord:connector that were previously subjected to the attachment plug

uctor paths of
rmined by the
d for the cord
of the inserted
room ambient

temperature ghallnot exceed 30 °C.

18.6 Ground resistance hospital grade cord connector

18.6.1
resistance between the attachment plug grounding pin terminal and the cord connector grou

The specimen assemblies used for the temperature test of 18.5 shall be used for this test. The

nding terminal

shall be measured with the test current flowing. The test current shall be determined by the ampacity of the

flexible cord. The total resistance shall not exceed 10 mQ.
18.7 Crushing hospital grade attachment plug and cord connector

18.7.1 Specimens wired with flexible cord shall be placed horizontally between rigid, h
plates and a crushing force applied, increasing gradually to a value of 2.2 kN (495 Ibf) and th
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18.7.2 There shall be no breakage, deformation, or other effect that may interfere with the function of the
device as a hospital grade attachment plug or cord connector as a result of this test.

18.8 Impact hospital grade attachment plug and cord connector

18.8.1 Specimens molded on flexible cords shall be subjected to an impact caused by dropping a
cylindrical 4.54-kg (10.0-lb) weight, having a flat face 50 mm (2 inches) in diameter, from a height of 0.5 m
(19 inches). Each specimen shall be placed on a hardwood surface in any natural position. In the case of a
cylindrical body, the major axis shall be parallel to the surface. The hardwood shall be a maple block 110 x
110 mm (5 x 5 inches) and approximately 40-mm (1.6-inch) thick, and it shall rest on a rigid fixed surface
such as a concrete floor.

18.8.2 Therg
attachment plu

18.9 Mechanical drop hospital grade attachment plug and cord connector

18.9.1
plasticized vin

18.9.2 Speci
facilitate hand
18.4. The cord
maple slab 1.
device assem
board at positi

Attachment plugs or cord connectors made of material other than an‘elastomeric m4g

shall be no breaking of the body or other damage that may interfere with the
g or connector body function.

y| or rubber shall be tested in accordance with 18.9.2 and 18.9:3.

mens molded on flexible cords shall be tested. A nylon rope may be spliced
ing by the machine. Each specimen shall be mounted on the test machine sh
and device shall be supported at point A so thatwhen hanging freely the deyv
m (45 inches) below point A. A moving member of the test machine shall lif
bly to test position B, and shall then releasé’it so that it falls freely and strik
pn C.

Figure 18.4

Mechanical Drop Hospital-Grade Attachment Plug and Cord Connector

nospital grade

terial such as

to the cord to
own in Figure
ce strikes the
the cord and
es the impact
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18.9.3 Each specimen shall be subjected to the drop test described in 18.9.2 for 1300 cycles or for the
number of cycles that results in one of the following events, whichever occurs first:

a) Cracking or breaking of the body of the device, other than chipping of edges; or

b) Displacement of live parts (the bending of projecting blades shall not be considered a failure).

18.9.4 Following the impact described in 18.9.2 and 18.9.3, a dielectric strength test, using an ac voltage
of 1250 V, shall be applied between live parts of opposite polarity and between live metal parts and
grounded metal parts for a period of 1 minute without breakdown.

18.9.5 The

comply with (@) and (b) as follows:

a) Eadg

b) The
cycles

19 Tests fo
19.1 After b

devices that v
the represen

difference in femperature rise greater than +3 °C between the results of the representatiyj

were placed i
restraint devi
device and d
ambient.

19.2 Three
all three devig
the maximum|
attachment p
The cord sets
apart. To com
attachment pl
Each of the in

specimens shall meet the requirements of the dielectric strength test of 18

h specimen shall complete not less than 500 cycles; and

average number of cycles completed for all specimens tested shall be not |

Cord Restraint Devices — Temperature Test

eing tested as described in 19.2 — 19.4, the Temperature Results of the
vere placed in the cord restraint device shall be’compared with the Temperat
ative devices that were removed from.the’ cord restraint device. There s

h the cord restraint device and the, representative devices that were not plag
ce. The maximum temperature rise\for both devices that were placed in the
evices that were not placed in(the cord restraint device shall not exceed

epresentative cord restraint devices shall be used and placed on a table of th

cord set size, as specified by the Instructions, shall be assembled together b
ug of one cord\sét into the next cord set cord connector body, thus forming 2
shall be legped over and under the table and spaced approximately 305 m
plete thelseries circuit, the last cord connector body shall be shorted with a
Lg and.the blades of the attachment plug shall be shorted by a bare solid cop
terconnected cord sets plugs shall be placed/encapsulated in the cord restrain

.9.4 and shall

ess than 1000

representative
ure Results of
hall not be a
e devices that
ed in the cord
cord restraint
30 °C above

e size to allow

es and cord sets to_be spaced approximately 305 mm (12 inches) apart. Three cord sets of

y inserting the
series circuit.
m (12 inches)
short-circuited
per conductor.
device.

19.3 The plug of the first cord set shall be connected to a low voltage source of supply and the current
equal to the ampacity of the cord shall be adjusted in the circuit and shall be allowed to operate until
temperatures stabilized or (minimum of 4 hours, which ever is longer). Thermocouples shall be placed on
the blades of the attachment plugs, as close to the face of the body as possible. Thermocouples shall also
be placed on the body of each plug. The ambient temperature shall be measured on the inside, in the
top/center of the cord restraint device.

19.4 The test method described in 19.2 and 19.3 shall be repeated except the fittings are to be removed
from cord restraint device.
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20 Tests for

20.1

Electrical Components

The breakdown of an electrical component as simulated by the test described in 20.2 — 20.9 shall

not result in the risk of injury to persons, or the risk of fire or electric shock as determined by the existence
of any of the following conditions:

a) Glowing, charring, or flaming of the cheesecloth or tissue paper specified in 20.4;

b) The opening of the 3 A fuse connected to ground specified in 20.5;

c) Emission of flame, sparks, or molten metal from the enclosure;

d) Development of an opening in the overall enclosure that exposes live parts and increases the

risk of ¢lectric shock (see 6.4); or

e) Los
displag

A component
complies with

20.2 The m3
an integrated
be reliable by
simulated. In
the componer
imposed at or
Simulated cirg
other parts of
repeated on th

20.3 Each s
those concern

20.4 The un
cheesecloth is

.,

5 of structural integrity to such a degree that the equipment collapses o
ement of parts that may:

1) Lead to short-circuiting or grounding of live parts,

2) Affect the function of any safety controls such as thermostats, overlg
devices, waterseals, or strain relief.

located in the supplementary circuit in accordarice with 9.8 or an optica
he requirements in UL 1577 need not be subjected to this test.

Ifunction of a component such as a diodej.a transistor, a thyristor, an electrol
Circuit, an optical isolator, or other electronic component which has not been
a reliability investigation and which-¢ould result in a risk of fire or electric sh
brder to simulate the malfunction-of'a component, the circuit between any tw
t is to be opened and/or shorted. Only one of the two simulated fault cond
e time. For a multi-terminal"device, only two terminals are to be short-circui
uits may be used, but if(the tests performed on simulated circuits indicate lik
the product to the extent that the safety of the product may be affected, th
e product.

mulated fault.condition is to be conducted on a separate unit unless it is ag
ed that merethan one test be conducted on the same unit.

t is to.be placed on a softwood surface covered with white tissue paper. A s

!

experiences

ad protective

| isolator that

ytic capacitor,
determined to
bck, are to be
0 terminals of
tions is to be
ted at a time.
ly damage to
test is to be

reeable to all

ingle layer of

to be'draped loosely over the entire enclosure.

20.5 Exposed dead-metal parts of the unit are to be connected to ground through a 3 A non-time-delay

fuse.

20.6 The unit is to be connected to a 60 Hz, 120 V supply source. The supply circuit is to have a
minimum 20 A branch circuit overcurrent protection.

20.7 The testis to be conducted for 7 hours or until at least one of the following results are observed:

a) A risk of fire or electric shock develops;

b) The

c) The
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d) Any other circuit component opens; or

e) A minimum of one hour elapses, circuit conditions stabilize, and there is no further evidence of
overheating of parts.

20.8 With reference to of 20.7(e), the overheating of parts may be detected by an indicator such as an
odor, smoke, discoloration, cracking of materials, charring, flaming, glowing, arcing, changes in circuit
current through the applied fault, or any similar phenomenon.

20.9 If a fault condition is terminated by opening of a circuit component as specified in 20.7(d), the test is
to be conducted two more times using new components for each test.

21 LatchinIMechanism Tests

21.1 Tests fior manually- or spring-activated latching cord connectors
2111 A cofd connector of the 1-15R, 5-15R, 5-20R, 6-15R, or 6-20R cenfigurations| employing a
manually- or ppring-actuated latching mechanism for locking a mated attachment plug in|place after its
blades have Heen inserted into the female contacts shall comply with the(Pull test, 21.2.

21.2 Pull tept

21.2.1 After|completion of this test:

a) Thgre shall not be any damage to the cord connéctors or the blades of the attachment plugs or
other gvidence of increased risk of injury or electric shock;

b) The latching means shall remain functional;

c) There shall not be any loosening of'the plug blades nor displacement of the plugs$ blades at the
attachment plug face exceeding:2(4'mm (3/32 inch), nor compression of the folded|blades to less
than 1{40 mm (0.055 inch);

d) Thel attachment plug shall‘be capable of being inserted into a standard mating rec¢ptacle; and

e) Thegre shall not be.any damage, arcing, or dielectric breakdown during applicafion of the test
potentjal.

21.2.2 Previpusly-untested devices and mating plugs are to be used. The mating plugs gre to have the
configurationg shown in Table 21.1. Three devices are to be tested using attachment plygs 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. 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. 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 not be withdrawn by
the force. The force is then to be removed from the plug, the latching mechanism de-activated to release
the plug, and the plug removed from the cord connector. This is to be repeated for a total of 250 cycles.
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Table 21.1
Mating Plug Configurations for Pull Testing

Device under test Mating plug Number of devices tested

1-15R 1-15P 6
5-15R 1-15P 6
5-20R? 5-15P 3

5-20P 3
6-15R 6-15P 6
6-20R? 6-15P 3

620D 3

2 |f the construct
construction will

accept or latch only 20 A configuration, then 6 units of each shall be tested.

on will accept and latch both the 15 A and 20 A configurations, then 3 units of each shall be tested

L If the

21.2.3 Each

21.2.4 Each
potential shall

MARKINGS
22 General

22.1 Each cq
visible, as des
with the follow|

a) The
organiz

b) The
used a

c) A dis

22.2 Power-
applicable ma

device shall then be subjected to the Retention of Blades Test, 14:3.

device shall then be subjected to the Dielectric voltage-withstand test, 11.4, €
be 1000 V plus twice the rated voltage.

rd set or power-supply cord, except as noted in 22.2, shall be marked where it
cribed in the requirements appropriate;to the specific type of cord set or powe

ng:

manufacturer’s name, tradesname, or trademark or other descriptive marking
ation responsible for the preduct may be identified;

electrical rating in volts,'amperes, and watts. The international symbol “/\/"f

tinctive fitting\catalog number or the equivalent where practical.

supply ~cords intended for shipment to original equipment manufacturers s

xcept the test

will be plainly
r-supply cord,

by which the

br AC shall be

nd "— — =" for DC., The symbol for amperes shall be "A", for volts "V" and for watts "W"; and

nall have any

rkings‘provided on the outer surface of the shipping carton, or on a tag or

inside the cart

pr-T he electrical rating need not be marked.

tlhe equivalent

223

If a manufacturer produces or assembles cord sets or power-supply cords at more than one factory,

each finished cord set or power-supply cord shall have a distinctive marking, which may be in code, by
which it can be identified as the product of a particular factory.

22.4 The manufacturer of a cord set or power-supply cord is considered to be the one who completes the

assembly of th

e cord and fittings.

225 Each cord set or power-supply cord that terminates in an attachment plug or fitting having a
movable, self-restoring grounding member shall be marked "For hand-held tools and hand-held
appliances." The marking shall be on the plug, flag, bracelet, or other acceptable location where it will be

readily visible a
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22.6 The smallest unit shipping package containing a cord set or power-supply cord with a grounded
conductor having a light blue colored insulation shall be marked to indicate its destination and shall also be
marked with the following statement (or equivalent):

"This package contains cords having a grounded conductor with a light blue colored insulation
instead of the usual white or grey colored insulation."

22.7 lllustrations of outdoor applications, illustration of appliances that are generally used outdoors, and
other references to and suggestions for outdoor use shall not appear on any cord set or power-supply cord
or on any label, package, wrapper, or other item attached to, associated with, or otherwise giving
information on a cord set or power-supply cord unless the cord set or power-supply cord in question

complies with

6.8.

22.8 A cord
accordance W
user how to d
cord connecitg

229 Cords

with a "-B" suffix, shall be marked to indicate the complete flexible cord type. Such marking s

required in S¢

22.10 Unleg
required to bg
intended envi
shall be consi

a) Seg

b) UL

2211 Unles
provided on a

a) Die
b) Mol

¢) Indg
backe

connector provided with a latching mechanism that is part of an extensi(Ln cord set in

ith Latching Type Cord Connectors, 8.7, shall be marked with a staiement

instructing the

sengage the latching mechanism so that a mated attachment plug can be removed from the

r. The marking shall be within 50.8 mm (2 inches) of the cord conneetor body.

bts and power supply cords constructed in accordance with\6.8.4, employing

5 specifically indicated otherwise, all markings.in Sections 23 — 34, incld
attached to the flexible cord shall be suitable fopthe intended cord type, and 4
ronmental conditions, such as indoor use ar;,outdoor use or exposure to oil.
dered permanent, tear-resistant, and legible in compliance with:

tion 16, Test for Permanence of Watnirg Tag; or

D69A and rated for limited slippage.

5 specifically indicated atherwise, all markings in Sections 23 — 34, inclusive,
h enclosure shall be considered permanent and legible if it is:

stamped into thelunit;
Hed as partefithe unit; or

libly stamped or printed on a tag or pressure sensitive adhesive-backed label
i label. shall comply with the requirements in UL 969, and be for the tempe

surfac

a flexible cord
hall appear as

sive, that are
e rated for the
The markings

required to be

An adhesive-
rature, type of

brand environment, such as indoor or outdoor, for which it is intended.

23 Extension Cord Sets

23.1

23.1.1

General

determined by Figure 9.1. Packaging of cord sets shall indicate the length of the cord.

The marked length of any extension cord set shall not be less than its measured length as

23.1.2 A fuseholder, attachment plug, or current tap intended to accommodate replacement fuses shall
be plainly and permanently marked, "Use only with a fuse rated __ amperes, ___ volts." The values to be
inserted in the blanks shall be those appropriate for the product.

23.1.3 The electrical rating shall be printed on one of the marker devices described as follows:
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a) Printed on a doughnut-, flat-, or bracelet-type label.

b) Printed on a tag of tough paper, cloth, or the equivalent (of any color) having a hole large enough
to accommodate the cord, and not resembling the shapes described in (c). The tag shall not be slit
from the edge of the hole to the edge of the tag. The cord shall be passed through the hole in the
tag prior to assembly of the end fittings on the cord set.

c) Printed in a contrasting color on a background of a solid color other than blue, green, or yellow

on one

of the following:

1) A ring-shaped (doughnut) tag of tough paper, cloth, or the equivalent havin
enough to accommodate the cord. The tag shall not be slit from the edge of t
edge of the tag. The cord shall be passed through the hole in the tag prior to

g a hole large
he hole to the
the assembly

23.1.4 Each
cord, employi
according to
equivalent.

23.1.5 A nor
only if the am
fitting configur,

23.1.6 A non
the lowest rats

23.1.7 Excej
plainly visible
"CAUTION: Tdg
"CAUTION" sH
blank shall not

23.1.8 The 1
switch, the cu

P3.1.3: "FOR USE ONLY WHERE NOT SUBJEET/)TO FREQUENT FLE

of the end fittings of the cord set.

2) A flag-type tag with an adhesive back. The tag shall be wrapped around
the cord, and the ends of the tag shall adhere to each other and projéct as a fl

3) A bracelet wrapped around and affixed to the cord with an adhesive.

extension cord set employing Type SP-2, SP-3, SPT-2,-SPT-3, SPE-2, or §
ng 30 AWG (0.05 mm?) stranded conductors, shall e permanently and lg

rewireable (molded-on or factory-assembled) fitting may be marked with a
pacity of the flexible cord and any through:cord switch is equal to or higher th
htion.

rewireable (molded-on or factory-assembled) plug may be marked with the cy
d component of the power-supply cord.

t as noted in 23.1.8, the-dimmer switch described in 9.3.6 shall be indelibly r
on or directly adjaéent to the connector with the following statement or i
reduce the risk offire, use with __ watt maximum incandescent lamp load o
all be in letters(not’less than 2.4 mm (3/32 inch) high. The maximum wattage
exceed the.rated wattage of the dimmer switch.

harking.required in 23.1.7 may be provided on a permanent tag attached t
rent tap, or the flexible cord. The tag shall be attached in a manner such tha

easily remove

Ig.

nd adhere to

BPE-3 flexible
gibly marked
ING", or the

current rating
an that of the

rrent rating of

narked where
s equivalent:
nly." The word
nserted in the

p the dimmer
t it cannot be

j.\The tag shall have the added marking in letters not less than 2.4 mm (3/32 i

hch) high: "Do

not remove this tag."

23.1.9 The length of an extension cord set that is shorter than 1.8 m (6 feet) shall be plainly and
permanently marked on the individual wrapper, tag, or equivalent attached to the cord set.

23.1.10 The marking for a supplementary protector described in 9.3.2 shall be provided in either of the
following forms:

a) A flag-type tag with an adhesive back. The tag shall be wrapped around and adhered to the
cord, adjacent to the plug body. The ends of the tag shall adhere to each other and project as a
flag. The tag shall be tear-resistant and permanently affixed to the cord. The marking shall be

indelibl

b) The
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23.1.11

A general-use cord set employing in-line cord connectors (see 10.7.2.1.13) or a joint (see

10.7.2.2.6) shall be marked on a tag permanently attached to the cord set, with the following or equivalent
wording following the word "WARNING":

a) "WARNING - To reduce the risk of electric shock, this product is for indoor use only. Not for use
on construction sites or other similar locations." Alternately, this marking may be added to the
marking tag in 23.3.1; and

b) Within 3 inches (76 mm) of each cord connector: "WARNING — To reduce the risk of fire, the total

amperes drawn from all the cord connectors shall not exceed

in with

Lettering sha
permanence

23.1.12 Ag
the device bo
than 3/32 inch

23.1.13 Ag
the following
being presen
receptacle(s)
shall either b
(1.3 mm) higk
cord. The lea

enters the bogly of the remote control device. The tag.shall be attached in a manner that it cg

removed. The
remove this t4

23114 Ag
the following

the maximum current rating of the general-use cord set.

bneral-use cord set employing a remote control feature shall be molded or h
dy with the following or equivalent, "Remote Controlled Device", LLettering sh
(2.4 mm) high.

bneral-use cord set employing a remote control feature shall be marked, "W
or the equivalent, "The general-use cord set could tyrn on unexpectedly wi
t. To Reduce the Hazardous Condition — Unplug.dhg’ appliance that is plU
of the device before servicing." Lettering shall not'be less than 3/32 inch (2.4
b molded or hot stamped on the remote control device with letters not less

so as to be visible during use, or be provided on a permanent tag attached
Hing edge of the tag shall be located withig3 inches (76.2 mm) of the point v

tag shall have the added marking-if’letters not less than 3/32 inch (2.4 mm
g-ll

bneral-use cord set not intended for use with a motor load shall be marked, "W
br the equivalent, "This general-use cord set is not to be used with a motor |

shall not be I¢

ss than 3/32 inch (2.4 mm) high and shall either be molded or hot stamped

control devicg¢ with letters not less*than 1/20 inch (1.3 mm) high so as to be visible dur
provided on 3
within 3 inchep (76.2 mm) of the point where the cord enters the body of the remote control d
shall be attached in a manner that it cannot be easily removed. The tag shall have the add
letters not les$ than 3/32.inch (2.4 mm) high: "Do not remove this tag."

Amps". The blank shall be filled

mply with the

bt stamped on
all not be less

IARNING" and
thout the user
gged into the
mm) high and
han 1/20 inch
to the flexible
vhere the cord
nnot be easily
high: "Do not

ARNING" and
bad." Lettering
on the remote
ng use, or be

permanent tag-attached to the flexible cord. The leading edge of the tag shall be located

evice. The tag
ed marking in

harging circuit

e, and located

where plamly visible on or dlrectly adjacent to the connector W|th the rated voltage and current using the

symbols as indicated in 22.1(b).

23.1.16 The height and depth of lettering of the required markings shall be as follows:
a) Upper case letters shall not be less than 1/12 inch (2.1 mm) in height.
b) Lower case letters shall not be less than 1/16 inch (1.6 mm) in height.

c) The letters of the text shall be in a color contrasting with the background col
recessed or raised against their background at least 0.2 mm (0.008 inch).

or or shall be

23.1.17 A general use extension cord employing an induction power transmitter shall be durably, legibly,
and permanently marked in accordance with 22.11 on or directly adjacent to the supporting surface with
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the rated voltage and current using the symbols as indicated in 22.1(b) and the following or equivalent:
"Wireless Charging Device”. Letter heights shall be as indicated in 23.1.16 (a) — (c).

23.2 Polarization

23.2.1 Extension cord sets having 1-15 plug with a polarized configuration, shall be marked in a legible,
distinct and prominent manner, in a color that contrasts with a solid color background, with the following
marking: "CAUTION: This is a POLARIZED extension cord set. To prevent electric shock, match wide
blade of plug to wide slot and insert. The polarized plug is not intended to be mated with nonpolarized
outlets (having both slots the same size)".

23.2.2 The caution_marking specified in 23.2.1 shall be displayed either on the outer surface of the
smallest unit gackage or included in an instruction sheet or on a tag (or its equivalent), innwhich case, the
word "polarized" shall appear on the outer surface of the smallest unit package.

23.2.3 The words "POLARIZED" and "CAUTION" in the first element of each marking ¢f where they
appear separgtely shall be in boldface capital letters that are a minimum of 3.6'mm (9/64 inch) in height.
The remaining words shall be a minimum height of 1.6 mm (1/16 inch).

23.3 Warning tag

23.3.1 An ejtension cord set shall be provided with a tear-resistant flag tag or flag labe] as shown in
Figure 23.1 thpt is permanently affixed to the cord set as indicated in 22.10. The leading egige of the tag
shall be locatgd within 0.45 m (18 inches) of the point where the cord enters the body of the attachment
plug. Markingg shall be indelible.
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Figure 23.1
Marking Tag

DANGER: ELECTRICAL
CORDS CAN BE

DANGER: ELECTRICAL
CORDS CAN BE

HAZARDOUS

Misuse Can
by EL
Please Rea

® A Cord Se
Is To Be
For OQOutdo

® Inspect Th

Tl

HAZARDOUS

CTRICAL SHOCK
BOTH SIDES Carefully and

All Directions.

EFORE USE

t Not Marked For Outdoor Use
sed Indoors Only. See Label
r Marking.

broughly Before Each Use.

DO NOT UBE IF DAMAGED.

® Look For

he NUMBER OF WATTS On

Appliances
® See PROD

To Be Plugged Into Cord.
CT or LABEL Markings for

SPECIFIC WATTAGE.
® Do Not Pilig More Than the SPECIFIED

NUMBER
® Do Not Ry
Holes in (
or Floors.
® Make sure
Connecting

F WATTS Into This Cord.
n Through Doorways,
eilings, Walls

Appliance is OFF Before
Cord to Outlet.

® FULLY INSERT Piug Into Outlet.

® Do Not Rgmove, Bend or Modify Any
Metal Prongs or Pins of Cord.
® Do Not Uge Excessive Force_te\Make
Connectior]s.
® Do Not Cgnnect
a Three—Hrong Plug
to o Two-tHole Cord.
THIS IS A POLARIZED CORD

Follow All Directions:
DURINGUSE

® Keep Away From- Water.
® DO NOT USE WHEN WET.

® Keep Children and Pets
Away/ From Cord.

WTH
by ELECTRICAL SHOCK
Please Read BOTH SIDES-Carefully and

‘.0
e

® Dol Not Plug One Extension [Cord
fato” Another
@ AVOID OVERHEATING. Uncoil Cord

and Do Not Cover It With A
® Do Not Drive, Drag or Plac

Over Cord.
® Do Not Walk on Cord.

AFTER USE
® GRASP PLUG to Remove F

® Always Store Cord INDOORS
® Always Unplug When Not In

® Do Not Unplug By
Pulling On Cord.

hy Material.
Objects

rom Outlet

Use.

DO NOT REMOVE THIS TAG

SM401E
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23.3.2 lllustrations shall be black with a solid white background. Each marking shall be preceded by a
solid red octagon that is a minimum 7.9 mm (5/16 inch) across, and oriented so as to resemble a "stop"
sign. Required illustrations shall be located within red circles that are a minimum 11 mm (7/16 inch) in
diameter, crossed through with a red diagonal line.

23.3.3 Lettering shall be black with a solid white background. All letters in capitals and/or in boldface
shall be as shown in Figure 23.1. The words "DANGER: ELECTRICAL CORDS CAN BE HAZARDOUS"
shall be a minimum height of 3.6 mm (9.64 inch). All remaining words shall be a minimum height of 1.6 mm
(1/16 inch).

23.3.4 Warnings tags shall be either a hanging type having a hole that permits securement of the cord by
a plastic strap or equivalent that cannot be removed without cutting, or a flag type with an adhesive back,

wrapped around to adhere to the cord, with the ends adhered to each other to project as a fla

23.3.5 Anoy
Exception No.
the cord set, W

a) "WA
or simi

b) With

ampergs drawn from all the cord connectors shall not exceed Amps". The blank

in with

Lettering shal
permanence r

23.4 Indoor:
23.4.1 Anex
23.4.2 In adq

cord set shall

tdoor-use cord set employing in-line cord connectors (see Exception NO. 2 to 1
210 10.7.2.1.7) or a joint (see 10.7.2.2.6) shall be marked on a tag permanen
ith the following or equivalent wording following the word "WARNING":

RNING — To reduce the risk of electric shock, this product is not for use on con
ar locations." Alternately, this marking may be added to thesmarking tag in 23.3

in 3 inches (76 mm) of each cord connector: "WARNING — To reduce the risk g

the maximum current rating of the outdoor-use cord set.

be a minimum of 1/16 inch (1.6 mm) high: The markings and tags shall co
pquirements of 22.10.

use extension cord sets
tension cord set as described’in 10.7 shall comply with 23.3.1 — 23.3.4.

ition to the marking required by 23.3.1 — 23.4.1 and except as noted in 23.4.3
pbe marked as indicated below. The blank shall be filled in with the appropriate

ATTENTION: INSTRUCTIONS FOR PROPER USE
COVER UNUSED OUTLETS
FULLY EXTEND BEFORE USING
RATED 125-VOLTS

Q.
0.7.2.1.6 and
ly attached to
struction sites
.1; and

f fire, the total
shall be filled

mply with the

an extension
vattage.

DO NOT PLUG MORE THAN TOTAL OF

USE WITHIN THE ELECTRICAL RATING MARKED ON THE CORD SET

WATTS IN THIS CORD SET

If watts not marked on appliance, multiply ampere rating (on nameplate) by 125 to determine equivalent
watts. Add determined watts for each plugged-inch appliance or lamp (sum of watts on bulbs) to find total

watts being us

ed.

23.4.3 The requirement of 23.4.2 is modified by the following:

a) A single outlet cord set longer than 6.1 m (20 feet) need not comply with this requirement.

b) If the cord set employs only one outlet, the statement "Add determined watts for each plugged-in
appliance or lamp (sum of watts on bulbs) to find total watts being used." may be omitted.
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c) "RE-COVER UNUSED OUTLETS" may be used in place of "COVER UNUSED OUTLETS."

d) If the cord set employs only one outlet, or the outlets are self-closing, "COVER UNUSED
OUTLETS" or "RE-COVER UNUSED OUTLETS" may be omitted.

e) If a cord set is so packaged that it is not likely to be used while coiled, "FULLY EXTEND
BEFORE USING" may be omitted.

23.4.4 The marking in 23.4.2 shall be on one of the following:

a) The

surface of the connector;

b) An individual wrapper; or

c) Ate
eleme

23.4.5 All of
These eleme
WATTS IN TH
single surfac
INSTRUCTIO

2346 The
followed in pr

g attached to the cord set. The tag or wrapper may be removable from the
nt in the marking shall be an obvious individual item. The marking itselfishall bg

1) Indelible on the wrapper or tag, or

2) Integral with the surface of the connector. If the marking, is,included on th
23.1, it shall comply with 22.10.

the elements of the marking required by 23.4.2 need not be provided on a
hts may appear at separate locations. "DO NOTYPLUG MORE THAN TOT
IS CORD SET" and the explanation of wattage determination shall be providg
. If any of the individual elements appegar at different locations, then

.

NS FOR PROPER USE" shall be provided.at' each location.

marking mentioned in 23.4.2 shall.bé legible to the user during the proce
pparation for use (unwrapping, unhanking, and so forth).

cord set. Each
either:

b tag in Figure

5ingle surface.
AL OF

d entirely on a
"ATTENTION:

tdures usually

eptable if:

nation.

br background
rs may be the

be provided if

23.4.7 Except as noted in 23.4.8, the mdrking mentioned in 23.4.2 shall be considered acc
a) All Ietters are boldface capital letters except for the explanation of wattage determi
b) The letters are a minimum of 1.6 mm (1/16 inch) high.
c) Thg letters whether indelible, embossed, or indented contrast with a solid-col
surrounded by-acontrasting-color border at least 3.2 mm (1/8 inch) wide. The lette
same ¢olor as'the border.

23.4.8 With|regard to 23.4.7, the 3.2-mm (1/8-inch) border of contrasting color need not

the required marking remains sufficiently distinctive to draw the reader’s immediate attention to each

element.

24 Outdoor-Use Extension Cord Sets

241 Each outdoor-use cord set shall be legibly marked with all of the following:

a) The type letter designation of the cord shall appear on the cord jacket. See Table 10.4.

b) The

electrical ratings (see Rating, 10.7.6).

¢) The wording "Suitable for use with outdoor appliances — store indoors while not in use" (see

24.2).
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24.2 The markings specified in 24.1 shall be made by one of the means described in 23.1.3. The first
part ("Suitable for use with outdoor appliances") of the marking specified in 24.1(c) shall be marked on the
manufacturer’s portion of the combination label. The second part ("store indoors while not in use") shall be
the same type and size as the first if marked on the manufacturer’s portion of the combination label. If the
second part is marked elsewhere, the cord set shall be in its own package or wrapper that is marked with
both parts, the second part immediately following the first, and both parts in the same type and size letters
[letters with a height of 3.2 mm (1/8 inch) are the smallest ones acceptablel].

24.3 Each 1-15, 2-15 NEMA type fitting cord set intended for use with outdoor appliances shall be
permanently marked "CAUTION — To reduce the risk of electric shock, do not use with any appliance or
tool with a 3-wire grounding-type plug", or the equivalent. The marking specified shall be on a tear-
resistant tag permanently affixed to the cord set within 0.3 m (12 inches) of the connector.

24.4 The wrapper or equivalent packaging of a 1-15 or 2-15 NEMA type fittings cord sét inthded for use

with outdoor 3
appliances. Tq
grounding-typ
245 Outdoo

24.6 The plu
meet the requ

24.7 An outd

24.8 A cold yisage cord set in accordance with 10.7.2.3 shall be marked with the following

"THIS IS A CQ

ppliances shall be marked "CAUTION — This cord set is specificallyydesigh
minimize the risk of electric shock, do not use with any appliance or tool
b plug”, or the equivalent.

-use cord sets having 1-15 NEMA type fittings shall be marked'in accordance

g and connector of an outdoor-use cord set may be matked with a current rati
rements in 23.1.5 and 23.1.6, respectively.

oor-use cord set shall comply with the marking\tag requirements in 23.3.1 — 23

LD USAGE CORD SET SUITABLE FOR USE AT -40 °C." The marking shall b

ed for 2-wire
with a 3-wire

with 23.2.

ng only if they

.3.4.

or equivalent:
e printed on a

tear-resistant fag or flat bracelet type label or the-equivalent (of any color) affixed within 152 mm (6 inches)

of the cord cor
25 Adapter

25.1 The foll

a) Each adapter cord set shall be legibly marked with all of the following:

nector body. The marking may‘also appear on the packaging or stuffer sheet.
Cord Sets

bwing marking requirements for adapter cord sets apply:

1) The typetetter designation for the cord shall appear on the cord jacket. See

2) The electrical ratings (see Ratings, 10.8.5).

Table 10.4.

3) Thewording,;, " Suitabte forusewithroutdoorapptiances = storeimdoors wh
[see 24.1(c) and 24.2(c)].

4) The wording, "Intended for use on construction sites or similar locations".

le not in use"

25.2 An adapter cord set having the plug fitting rated less than the connector fitting shall be additionally
marked by one of the means described in 23.1.3 to caution the user not to overload the branch circuit and
the adapter cord set. The cautionary marking shall also include the rating of the adapter cord set in
accordance with Ratings, 10.8.5.

26 Cord Restraint Devices

26.1 Each cord restraint device shall be individually packaged and shall be marked with the words "Cord
Restraint Device" along with the marked cord ranges that the cord restraint device can accommodate.
Abbreviations such as wire size, type and No. of conductors are considered to meet the intent.
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27 Recreational Vehicle and Mobile Home Applications

27.1 In accordance with UL 62, the outer surface of a cord having 14 AWG (2.08 mm?), 12 AWG
(3.31 mm?), or 10 AWG (5.26 mm?) conductors shall be marked at intervals not exceeding 0.6 mm (24
inches) with the statement "For recreational-vehicle use: _ amperes." The outer surface of a cord having
8 AWG (8.36 mm?) or 6 AWG (13.3 mm?) conductors shall be similarly marked with "For mobile-home or
recreational-vehicle use: __ amperes" or "For recreational-vehicle use: __ amperes" or "For mobile-home

use: amperes." The blank space shall be filled in with the appropriate current rating.

28 Power-Supply Cords — Shielded

28.1

A power-supply cord employing shielded cord in accordance with 10.1.4.3 shall be indelibly marked

with the follo
terminals in th
connector, or

ving or the equivalent: "CAUTION: The shield in this cord is not terminated
e ." The blank shall be filled in with one of the following: "attachment plu
"attachment plug or appliance" connector, as appropriate.

28.2 The marking described in 28.1 shall be provided on a permanent tag attached to flexi

152 mm (6 ing
29 Hospital

29.1 An attd
both marking

hes) of the plug.
Grade Attachment Plugs, Connectors and Hospital Grade Extension Cor

chment plug and connector shall be marked "Hospital Grade" and with a gre
5 on the face of the plug shall be permitted, The marking "Hospital Grade'

permitted on @ther external surfaces of the plug and connector.

29.2 The gr
diameter and
be ink stamp
marked with t
an adhesive

significance fif|

ben dot shall be a minimum of 4.8 mm(3/16 inch) and a maximum of 6.4 m
shall be a contrasting shade of greefrif on a green-bodied device. Additionall
pd, painted, or otherwise applied_in*a manner determined to be indelible. A |
ne green dot shall be accompanied by the marking "Hospital Grade" and shall
or other means to the device so that it is not readily removable without
reapplied.

29.3 A hospital grade extension.‘cord shall be provided with all marking(s) required f

extension cor

29.4 In addi
be marked: "N
resistant tag
— 356 mm (6 -

is in accordance'with 23.4.

ion to the'markings for indoor use extension cords, hospital grade extension ¢
ot for use in Anesthetizing Locations". The marking shall be indelible and prov
hat isspermanently affixed to the cord set in accordance with 22.10 and shall |
- 14.inches) from the cord connector.

to any of the

n", "appliance”

ble cord within

ds

en dot. One or
shall also be

m (1/4 inch) in
y, the dot shall
pbel or sticker
be attached by
destroying its

or indoor use

prds shall also
ided by a tear-
be located 152

30 Range and Dryer Power-Supply Cord Kits

30.1

or packaging with the following information:

a) The

electrical rating in volts and amperes as specified in Table 13.1.

Range and dryer power-supply cord kits shall be visibly marked on the smallest shipping container

b) A statement indicating acceptability for use with household electric ranges or household electric
clothes dryers, or both, as applicable.

30.2 Complete installation instructions shall be provided with a power-supply cord kit that is intended for
use with a range or dryer. The instructions shall:
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a) Describe the method of assembly and installation, including the appropriate connection opening
diameter specified in Table 13.1 which matches the amperage rating of the power-supply cord
supplied (see 30.4 — 30.6).

b) Advise the installer that after the power-supply cord has been installed, the installer shall check
the continuity of the grounding conductor with an acceptable indicating device.

c) Contain information regarding end-use application and installation, including polarization and

strain r

elief.

30.3 The instructions in 30.2 shall not specify:

a) The

b) The

30.4 A powe
connection op
diameter conn

30.5 A powsg
diameter conn
1-3/8 inch diar

30.6 A powe
inch diameter
nominal 1-3/8
31 Power-S

31.1  An indi

utting or splicing of connections; or

soldering of connections.

r-supply cord kit that is rated 50 A and intended for use only in a nominhal 1-3/4
ening shall be marked with the following or equivalent: "For use) with nomi
ection opening".

ection opening shall be marked with the following orequivalent: "For use only
neter connection opening”.

r-supply cord kit that is rated 50 A and intended for use with both nominal 1-
connection openings shall be marked with¢the following or equivalent: "Suitab
and 1-3/4 inch diameter connection opening”.

ipply Cords for Replacement Use

vidually packaged power-supply cord intended for replacement use shall

indicate its co
rating if other
shall be provi

31.2 A pow
rated 50 watts

31.3 Individ
plugs or curre

This is

type, cord length, conductor size, number of conductors, electrical rating, an
an the lowest temperature rating permissible for the particular cord type used
ed on the packaging material except when provided on the cord and visibl

r-supply cordrated 50 W or less shall also be marked "For use with hand-hg
or less{125 volts" (or 250 V, depending on the rating of the attachment plug).

inch diameter
nal 1-3/4 inch

r-supply cord kit that is rated 50 A and intended for,use only with a nomipal 1-3/8 inch

with nominal

3/8 and 1-3/4
e for use with

be marked to
H temperature
. The marking
e through the

Id appliances

allyypackaged power-supply cords intended for replacement use having polari

a POLARIZED power-supply cord.

It has a polarized plug (one blade is wider than the other).

zed 1-15 type

This plug is not intended to be mated with a nonpolarized outlet (having both slots the same size).

Install so that original polarity is maintained.

31.4 The markings required by 31.3 shall be legible, distinct, and prominently displayed on the outer
surface of the smallest unit package and shall comply with the following:

a) The word "POLARIZED" in the first element of the marking shall be of boldface capital letters a
minimum of 3.6 mm (9/64 inch) high and the remaining words shall be a minimum of 1.6 mm (1/16

inch) hi
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b) The

color of the letters shall contrast with a solid color background.

31.5 The marking of a replacement-use power-supply cord shall include installation instructions which

address each

of the following items:

a) Whether the power-supply cord is of the grounding or nongrounding type;

b) If nongrounding, whether the power-supply cord is polarized or nonpolarized (for example, by a
pictorial representation depicting the difference in blade widths);

c) If polarized, how to identify the ungrounded (neutral) conductor (for example, using a pictorial

repres

entation or through precise instructions);

d) Instructions for the user to disconnect the appliance at the plug before attempting
old power-supply cord from terminals on the appliance; and

e) Ins
termin

31.6 Bulk-packaged power-supply cords intended for replacement use, shall be provided W

instructions a

31.7 The ins
on a stuffer sH

32 Special-

32.1 Excepf]
to indicate its
permissible fd

32.2 Power
marked "Pow
where obviol
inserted in the

32.3 A sped
marked "For U

324 The sj

ructions for the user not to plug in the replacement power-supply/cord until
bls on the appliance have been completed and the product is complétely reass

5 described in 31.5, attached to each power-supply cord in‘the bulk shipping c3

tructions described in 31.5 shall appear on the smallest unit carton, card, or
eet included inside an individual package.

Use Power Supply Cords

as noted in 32.5 and 32.6, each special-use power-supply cord shall be prom
specific use, electrical rating, and~temperature, if other than the lowest tem
r the particular cord type used.

supply cords employing=Type CXTW, XTW cord, or clock cord, or shaver
br-supply cord having - — AWG Type __ special-use cord (wire)" on the shi
s. See note 8 to Table 10.1. The appropriate wire gauge and type design
blank spaces.

ial-use power-supply cord intended for use with a toy transformer or electr
se with/toy transformers or electric toys" or an equivalent statement.

ecialuse power-supply cord for use with a vacuum cleaner or floor finis

to remove the

all necessary
embled.

ith installation
rton.

blister pack, or

nently marked

berature rating

cord, shall be
bping package
ation shall be

¢ toy shall be

hing machine

mentioned in

1010 chall bha anoe gt "MYAL, £ asnara ' o "MV AL

lead gt ;£
roTo-Shamr e MarKea—wWith Vllly for-use-wWHn—-vacuuh UIGCAIIGIO, Ot Vllly tOf

finishing machines," or the equivalent.

use with floor

32.5 The markings for special-use power-supply cords indicated in 32.3 and 32.4 shall be on the outer
surface of the smallest unit package or on a tag inside the smallest unit package, or its equivalent.

32.6 A special-use power-supply cord intended to be woven in the links of a chain-suspended portable
lamp shall be marked to indicate the intended use on the shipping package where obvious. See 10.2.4.

33 Special Use Cord Sets

33.1

A special-use cord set shall be marked with electrical rating, and its temperature rating if other than

the lowest temperature rating permissible for the particular cord type use. Marking can be on cord or on

packaging.
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33.2 Each cord set rated 50 W or less shall also be marked "For use with hand-held appliances rated 50
watts or less, 125 volts" (or 250 V, depending on the rating of the attachment plug).

33.3 Except as indicated in 33.4, cord sets intended for shipment to original equipment manufacturers
shall have any applicable markings (see Section 22, 33, and 34) provided on the outer surface of the
shipping carton, or on a tag or the equivalent inside the carton.

33.4 The electrical rating shall be marked on each individual cord set unless the ampere rating of the
flexible cord is equal to or greater than the ampere rating of either fitting. Alternatively, the plug may be
marked with the current rating of the lowest rated component of the cord set.

33.5 The sp

ecial-use _cord set intended for use with a vacuum cleaner or floor finishing machine

mentioned in
finishing mach

33.6 The ma
tag inside the

34 Special |

34.1 Anindi
type, cord len
than the lowes
the packaging

34.2 Each in
outlet(s) havin
"extension corf

34.3 Eachin
outlet(s) havin
CAUTION, "C
polarized plug

0.10 shall be marked with "Only for use with vacuum cleaners", or "Only for
ines", or the equivalent.

rkings mentioned in 33.5 shall be on the outer surface of the smallest unit pa
smallest unit package, or its equivalent.

se Cord Sets Intended for Replacement Use

idually packaged cord set intended for replacement«ise shall be marked to in
hth, conductor size, number of conductors, electrical rating, and temperature
t temperature rating permissible for the particular.cord type used. The markin
material. Any markings provided on the cord neéd not be repeated on the pach

dividually packaged cord set intended, for replacement use with polarized
d set" shall be replaced by "cord set”

dividually packaged cord set’intended for replacement use with a non-polarize
g a 1-15 configuration(shall be marked with the following or equivalent g

— one blade wider than the other.

use with floor

ckage or on a

dicate its cord
rating if other
ps shall be on

aging.

15-A, 125-V

g a 1-15 configuration shall be marked as indicated in 23.2.1 — 23.2.3 except {hat the words

d 15-A, 125-V
fter the word

AUTION: This is a NONPOLARIZED cord set and is not for use with appliances that have a

34.4 Each cord set with a.connector having a 1-15 configuration shall be permanently marked with the

following or e
shock, do not
grounding-typ

uivalent statement after the word CAUTION, "CAUTION: To reduce the r|
use ag an extension cord. Connect directly to an appliance. Do not conne
b appliance.”

34,5 A cord

sk of electric
ct to a 3-wire

setintendedfor reptacement use onty thatemptoys—a conmector fittimg—witt

nonstandard

polarization, as described in 10.16, shall be marked as illustrated in Figure 34.1. The marking specified
shall be on a tear-resistant tag permanently affixed to the cord within 305 mm (12 inches) of the connector
fitting.
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Figure 34.1
Example of Marking Required in 34.5

2012

CAUTION - Thig special-use cord is manufactured as a replacement cordslts load plug has the nonstandard gdolarization shown
below:

Make sure this pglarization is the same as the polarization of the load-ptug’on the cord being replaced.
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ANNEX A (Normative) —- SEASONAL-USE CORD SETS
INTRODUCTION
A1 Scope

A1.1 The requirements of this supplement cover seasonal-use cord sets that are only intended for indoor
use with Christmas-tree and other seasonal decorative-lighting ouffits.

CONSTRUCTION

A2 General

A21 A sea%nal-use cord set shall comply with all of the applicable construction req’LAirements for
general-use c¢rd sets in this Standard except as modified by the requirements of thisisupplement.

A2.2 A seaspnal-use cord set shall not exceed 15 feet (4.6 m) in length when.measured in accordance
with 6.2 of this| Standard.

A3 Flexible Cord

A3.1 The flexible cord used in a seasonal-use cord set shall beyof/the size and type in Table A3.1. The
cord shall comply with UL 62 and shall have a minimum flame “rating of VW-1 and minimum insulation
temperature of 105 °C (221 °F).

. Table A3.1
Flexible Cord and Overcurrent Protection for Seasonal-Use Cord Sets
Wire size . Maximum overcurrent
AWG (mm?) Wire type protecfor rating (A)
18 (0.824) $P-2,'SPT-2, SPE-2, SV, SVO, SVOO, SVT, SVTO, 8
SVTOO, SVE
17 (1.0) SV, SVO, SVOO, SVT, SVTO, SVTOO, SVE 9
16 (1.3) SP-2, SPT-2, SPE-2 10

A4 Fittings

A4.1 An attachment plug, cord connector, or current tap provided on a seasonal-use cord get shall be of
the 2-pole, 2-wire polarized 1-15 configuration.

A4.2 A seasonal-use cord set employing an outlet fitting (a cord connector connected between the end
fittings) shall comply with all of the following:

a) There shall not be more than a total of 9 outlets (including those provided at the end fittings);
b) There shall not be more than 3 feet (0.9 m) of flexible cord between each of the outlet fittings;

c) The outlet fittings shall be factory-assembled to the flexible cord and shall not be field rewireable;
and

d) Insulating outlet closures that comply with 14.11 of this Standard shall be provided for each
outlet opening of each outlet fitting provided between the end fittings of the cord set.

A4.3 Allfittings of a seasonal-use cord set shall comply with the spacings requirements in UL 498.
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A4.4 The insulating materials used in the line and load fittings of a seasonal-use cord set shall comply
with the flammability requirements for enclosures in UL 588 and with the high-current arc resistance to
ignition (HAI), hot wire resistance to ignition (HWI), comparative tracking index (CTI), and relative thermal
index (RTI) requirements in UL 498.

A5 Fittings Intended to Accommodate Fuses or Other Overcurrent Protective Devices

A5.1 The enclosure of an overcurrent protective device shall comply with the material requirements in

A5.2 A fused attachment plug or current tap shall be constructed so that there shall not be exposure of
live parts during removal or replacement of the fuse, nor exposure of live parts with the fuse cover partially
open while the_plug or current tap is inserted 0 08 inch (2 03 mm) inta a receptacle Expasure of live parts
shall be determined by contact with the articulate probe illustrated in Figure 6.1 of this Stanflard. The fuse
cover of a fusgd attachment plug or current tap shall not be detachable from the device.

A6 Overculrent Protection

A6.1 A seagonal-use cord set shall be provided with integral overcurrent, protection (short circuit and
overload prot¢ction) rated in accordance with Table A3.1.

A6.2 The infegral overcurrent protective device shall also comply.with UL 248-1 and UL 248-14.

A6.3 The oVercurrent protective device shall be an integralpart of the line fitting (attachment plug or
current tap).

A6.4 A seasonal-use cord set shall employ only oné overcurrent protective device, which shall be
connected to fhe ungrounded (narrow) blade of the attachment plug or current tap.

PERFORMANCE

A7 General

A7.1 In addjtion to the applicable performance requirements for cord sets in Assembly, 10.1, of this
Standard, ex¢ept as modified By “Tests on Female Devices, A8; Conductor Secureness Test, A9; Strain
Relief Test, Al10; Crushing Test,”A11; and Overcurrent Protective Devices, A12, a seasonal-use cord set
shall comply with the applicable tests in UL 498 as described in Table A7.1, and the testg in UL 588 as

described in Table A7.2

Table A7.1
Tests from UL 498

Wiring device Test

All devices Comparative Tracking Index Test

Glow Wire Test

High-Current Arc Resistance to Ignition Test
Mold Stress Relief Test

Moisture Absorption Resistance Test
Dielectric Withstand Test

Conductor Secureness Test

Attachment plugs | All General

Table A7.1 Continued on Next Page
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Table A7.1 Continued

Wiring device

Test

Secureness-Of-Cover Test

Terminal Temperature Test

Pin-type terminals

Assembly Test
Temperature Test
Strain Relief Test
Fault Current Test

Dielectric Voltage-Withstand Test

Cord connectors

Senerat

Retention of Plugs Tests
Overload Tests
Temperature Test

Resistance to Arcing Test

Pin-type terminals

Assembly Test
Temperature Test
Strain Relief Test
Fault Current Test

Dielectric Voltage-Withstand Test

Current taps

All

General
Secureness-Of=Cover Test
Contact'Security Test
Retention of Plugs Test
Overload Test
Temperature Test

Resistance to Arcing Test

Pin-type terminals

Assembly Test
Temperature Test
Strain Relief Test
Fault Current Test

Dielectric Voltage-Withstand Test

Table A7.2
Tests from UL 588

Test

Drop Test

Impact Test

Leakage Current Test

Leakage Current Following Humidity Conditioning

Enclosure Mold Stress Relief Test

Temperature Tests for Devices Employing Insulation-Piercing Terminals
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Table A7.2 Continued

Test
Adhesive Test

Fuseholder Temperature Test
Fuseholder Cover Test

Strain Relief Test

Reliability of Conductor Connections Test
Flexing Test

Temperature Test After Flexing

A8 Tests orl Female Devices
A8.1 Femalé¢ devices shall be tested in accordance with Table A7.1.
A9 Conductor Secureness Test

A9.1 Instead of the conductor secureness test of this Standard, a device shall comply with the reliability
of conductor gonnections test in UL 588. See also Table A7.2.

A10 Strain Relief Test

A10.1 Instead of the strain relief test of this Standard,(a seasonal-use cord set shall comply with the
strain relief tept in UL 588.

A11 Crushipg Test
A11.1 General

A11.1.1  Aftgr being tested as described in A11.2 — A11.3, a fitting shall comply with each of the following:

a) Thgre shall not be any visible damage to any part of the fitting that would result i the exposure
of live|parts as determined by contact with the accessibility probe illustrated in Figure 6.1 of this
Standard;

b) There shall nefbe any cracking or denting of the fitting that would make it unfit fof use, or affect
the fupctionsof/any safety controls or constructional features such as overcurijent protective
devicegs, strain relief, or similar features; and

c) The risk of electric
shock as determined by compliance with the dielectric voltage-withstand test in UL 588.

A11.2 Molded-on fittings

A11.2.1 After being conditioned in a circulating-air oven for 7 days at 90.0 +1.0 °C (194.0 +1.8 °F) and
then cooled to room temperature, each of two representative molded-on fittings shall be subjected for 1
minute to a crushing effort of 75 Ibf (334 N) applied in any direction at right angles to its major axis.

A11.2.2 Any testing equipment that can apply a steady pressure of 75 Ibf (334 N) to the fitting may be
employed. The fitting shall be tested between two 1/2-inch (12.7 mm) or thicker parallel flat maple blocks.
Care shall be taken that the crushing force is not applied suddenly.
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