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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, ANSI/NFPA 70.

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

1.3 This Standard also specifies the requirements for hospital grade attachment plugs and cord
connectors.

1.4 This Standard also specifies the requirements for cord restraint devices.

1.5 These réquirements do not cover cord sets intended for temporary outdeer use — nof to exceed 90
days — with putdoor equipment, Christmas-tree, and other seasonal decerative-lighting outfits. Such
devices are ¢overed by the Standard for Outdoor Seasonal-Use Cord-Connected Wiring Devices, UL
2438.

1.6 Cord sefs employing assembled enclosures provided with means for mounting or intended for use in
furniture are qovered by the Standard for Furniture Power Distribution Units, UL 962A.

1.7 Cord se}s employing assembled enclosures, standard configuration outlets, and a surge protective
device (SPD)lare covered by the Standard for Surge RProtective Devices, UL 1449.

1.8 These réquirements also cover general-use extension cord sets employing supplemenptary charging
circuits and induction power transmitters., See Supplementary charging circuits and ingduction power
transmitters, 9.8.

2 Compongnts

2.1 Except as indicated in 2.2,"a component of a product covered by this standard shall cpbmply with the
requirements|for that compoenent. See Appendix A for a list of standards covering components generally
used in the prpducts covered by this standard.

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

a) Involves a feature or characteristic not required in the application of the component in the
product covered by this standard, or

b) Is superseded by a requirement in this standard.

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

2.4 Specific components are incomplete in construction features or restricted in performance
capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.
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3 Units of M

3.1

easurement

other values are for information only.

4 Undated References

41
interpreted as

5 Glossary

referring to the latest edition of that code or standard.

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

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

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 {

5.6 ATTACH
5.7 CORD(
5.8 CORD(

5.8A CORD
sets of the 1-1
retain a mateg
8.7.

ving terms and definitions apply in this standard.

R CORD SET — A cord set, without a switch, intended to provide power ffom a

single NEMA

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

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

BLE AMPACITY — The maximum continuous curreni-carrying capacity of electrical cord

supply cords, as determined by the lowest ampere rating of any individual com
ICE CONNECTOR — A type of cord connectoriwhich mates with an inlet.

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

MENT PLUG — A male contact device which mates with an outlet

ONDUCTORS - The total'number of conductors in a cord.
ONNECTOR - A female contact device which mates with an attachment plug.
CONNECTOR EATCHING TYPE — A cord connector intended for use with €

5R, 5-15R;"5-20R, 6-15R, or 6-20R configurations, employing integral mear
attachment plug in place after its blades have been inserted into the female

ponent.

d and a slot

xtension cord
s intended to
contacts. See

CCOTDAINT A h ratanti~n andead

59 CORD |

DEVICE davica nronvadad moana—int
COTTO XN T ODEVvVIoE v GCVICCPTrOviGCO— Wit CtCTaoTrT— micant s toracT

o 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 5.8A.

5.10 CORD SET - A length of flexible cord having an attachment plug at one end and a cord connector
at the other end. See Appendix B for pictorial representation of examples.

5.11 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.

5.12 CURRENT TAP — An attachment plug with an integral outlet device.

5.13 DIMMER - A device intended to change lighting to various intensities.
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5.14 EXTENSION CORD SET - A cord set having NEMA fittings on both ends with an attachment plug
and a cord connector of the same mating configuration.

5.15 FITTING — Any device that can be molded or assembled on flexible cord
5.16 GROUNDED CONDUCTOR — The circuit conductor that is intentionally grounded.

5.17 GROUNDING CONDUCTOR — A conductor in a flexible cord or cable intended to connect the non-
current-carrying parts of electrical equipment, raceways, or enclosures to the service equipment or system

grounding conductor, and which has:

a) A green covering;

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

c) No
5.18 HOSPI

5.19 HOSPI
configuration
hospital and h

5.20 HOSPI
5-15R, 5-20R|
care facilities

521 HOSPI
and a hospita

5.22 IDENT
grounded con

a)Aw

b) Ong
cords;

c) A lig
Systern

tovering 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 €ight angle type, intenc
ealth care facilities in other than hazardous locations.

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

grade cord connector of the same mating configuration.

FIED CONDUCTOR - A\conductor in a flexible cord or cable which is ide
ductor or a neutral conductor, and which has:

hite or grey covering;

or more raised.fongitudinal ridges on the surface of the extruded covering on
or

ht bluexcovering when the flexible cord or cable is made in accordance with th
h of colors.

hment 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

htified to be a

certain flexible

e International

5.23

found suitable to withstand the elements of indoor exposure.

5.23A

control circuitry, induction transmitting coils, power platform, and overall enclosure.

5.24 JOINT

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

INDOOR USE - Power-supply cords and cord sets in which materials and constructions have been

INDUCTION POWER TRANSMITTER — The equipment consisting of the supply connections,

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

or the groundi

ng conductor.

5.26 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.
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5.27 OVERCURRENT - Any current in excess of the rated current (ampacity) that can result from an
overload or a short circuit condition.

5.28 OVERCURRENT PROTECTIVE DEVICE - Any replaceable or manually-resettable type device
capable of automatically opening an electric circuit, under both predetermined overload and short-circuit
conditions.

5.29 OVERLOAD - Operation of conductors or fittings in excess of normal, full-load ampacity rating that,
when it persists for a sufficient length of time, would cause damage or dangerous overheating.

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

5.31 POLARIZATION — A means to identify and to provide continuity of a neutral (‘he identified)
conductor and|the grounding conductor when an attachment plug is mated with a cord eannector or outlet.

5.32 POWER-SUPPLY CORD - A length of flexible cord with an attachment‘plug at [one end and

individual corq conductors not terminated in a cord connector at the opposite end. It may h
components slich as an integral strain relief bushing or individual terminals.

5.33 SPECIAL-USE — A cord set or power supply cord employing a,non< NEMA plug or cor

5.34 STRAIN RELIEF — A device molded on or assembled to flexible cord to inhibit any p
being transmitted to the terminal attachments.

5.34A SUPPLEMENTARY CHARGING CIRCUIT — ‘A\Class 2 or limited power source

ave additional

i connector.

ull stress from

(LPS) circuit

intended for charging electronic devices, which may interface with a cord set or power supply cord through
a device such ps a USB female connector.

5.35 SWITCH — A device for making, breaking, or changing the connection in an electric cirguit.
CONSTRUCT|ON

6 Fittings — General

6.1 Configurations and.dimensions

6.1.1 Configlrations,~'terminal identification, and required dimensions and spacings of various
attachment pldigs;\cord connectors, and receptacle combinations are found in the Standard|for Appliance
Couplers for IHousehold and Similar General Purposes — Part 1: General Requirements,| UL 60320-1,

Appliances couplers for household and similar general purposes — Part 1: General requirements, IEC
60320-1, Appliance Couplers for Household and Similar General Purposes — Part 2-2: Interconnection
Couplers for Household and Similar Equipment, IEC 60320-2-2, Wiring Devices — Dimensional
Specifications, ANSI/NEMA WD 6, and the Standard for Wiring Device Configurations, UL 1681.
Dimensional compliance to a standard configuration shall be verified by measurement. Other
configurations shall be evaluated as required.

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 the Standard for Tests for Flammability of Plastic Materials for
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Parts in Devices and Appliances, UL 94, or comply with the 12 mm flame test in accordance with the
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

6.2A Combustible materials

6.2A.1 If a device employs flexible cord or the equivalent that is marked "HF" on the body of the cord,
and where all individual combustible materials used in the construction of the device (e.g., inner
mold/enclosure, outer mold/enclosure, etc.) are determined to be halogen free in accordance with the
Outline of Investigation for Acid Gas, Acidity and Conductivity of Combusted Materials and Assessment of
Halogens, UL 2885, the device may be surface marked on the plug and/or cord connector with the suffix
"HF" after the catalog number.

6.3 Accessj|bility of live parts

6.3.1 The electrical parts of a cord set or a power-supply cord that do not require, use of a fool for access
shall be located or enclosed so that persons are protected against inadvertent contact with uninsulated
live parts and|film-coated magnet wire.

6.3.2 The pfobe shown in Figure 6.1 shall not be able to contact uninsulated live parts of the connector.
The probe shgll be applied to any depth that the opening permits, and-shall be rotated or angled before,
during, and after insertion through the opening to any position that\is required to examine the enclosure.
The probe shall be applied in any possible configuration; and,<whén required, the configyration may be
changed after| insertion through the opening.
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Figure 6.1
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6.3.3 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 forc

e required to determine accessibility.

6.4 Connection to fittings

6.4.1

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 dea

d metal parts,

b) Provides mechanical security in accordance with 11.1,

c) Pro

d) Kes

6.4.2 Other

a) Sol
6.4.3);

b) Cri
adequ

6.4.3 When
at least one |
transmitted di
6.5 Identific
6.5.1

conductor or
cord.

6.5.2 Aflexi
Standard for

for Household and Similar General Purposes — Part 1: General Requirements, UL 60320

couplers for
Appliance Co

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

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

bte ampacity in accordance with the Temperaturetestin 12.2.

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

ation and wiring

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

ble cord assembled to a fitting that has any of the configuration contacts as ill
/Viring Deyiee: Configurations, UL 1681 (C3.1 — C3.8), the Standard for Appli

ousehgld and similar general purposes — Part 1: General requirements, IEC
plers for Household and Similar General Purposes - Part 2-2: Interconnectio

Household a

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 the
hnce Couplers
-1, Appliances

60320-1 and
n Couplers for

nd -Similar Equipment, IEC 60320-2-2. or Wiring Devices — Dimensional

Specifications,

ANSI/NEMA WD 6, shall comply with 6.5.3 and 6.5.4.

6.5.3 The conductor in the cord identified as follows shall be connected to the contact designated by the

letter "W" or a

n equivalent means to designate the identified conductor:

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

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

1) The cord has a jacket not integral with the circuit conductor insulation,

2) The power-supply cord or cord set is factory installed in, or packaged with, an appliance,

and

3) The shipping package is marked in accordance with 20.6.

6.5.4 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) Greln with or without one or more yellow stripes, or

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

6.5.5 Terminpls for devices with IEC 60320 configurations shall comply with, the following:

a) Terminals for an IEC 60320-1 connector, when looking at the face of the connect

follows
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, whef’looking at the face of the plug, shall be

1) Earthing contact: upper central’position;
2) Line contact: lower left=hand position; and

3) Neutral contact: lower right-hand position.

c) Cord conductors shall'be connected to the IEC connector and plug terminals in

mannef:
1) Greenl/yellow or green core to the earthing contact;

2) Brown or black core to the line contact; and

br, shall be as

bs follows:

the following

3) Light blue or white core to the neutral contact.

6.5.6 A flexible cord containing a grounding conductor shall not be assembled to a non-grounding plug or

a non-grounding connector.

6.6 Treatment of cord-conductor coverings

6.6.1 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.

6.6.2 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.
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6.7 Outdoor-use fittings

6.7.1
shall be subje

cted to:

Except as noted in 6.7.2, materials used for outdoor fittings when molded of polymeric material

a) The Weather (sunlight) resistance test in the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C for 720 h for carbon arc or 1000 h for Xenon-arc; and

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

6.7.2 Fittings molded of solid butyl rubber, neoprene, thermoplastic elastomer, or polyvinyl chloride shall
not be required to comply with 6.7.1.

6.7.3 Excep
polyvinyl chlo
of other mate

Note: Special for

6.7.4 Afittin
a) outd
b) outg
C) outd

d) outd

employing br
where the bra
6.4 mm (1/4 i
cord set shall

7 Plugs
7.1 Plugs

7.1.1 A blad
Attachment H

[ as indicated in 6.7.4, a molded fitting attachment plug of butyl rubber,
ride is acceptable if in compliance with the Adhesion test, 11.11. Molded-0on c(
ials are acceptable if determined so by the results of special investigation.

ns of construction not specified in this standard shall be subject to special investigation.

b rated 250 V or less and 30 A or less or a joint or other enelosure intended for
oor power supply cords;

oor cord sets;

oor extension cord sets; or

oor special use power supply cords and cord sets;

hided flexible cord types SPT-4W, SPT-2W, SJTW, STW, SJEW, or SEW w
id extends inside the devicey/the braid shall be terminated such that there is
n) of insulating material separating the braid from any live part, and the power
comply with the Rain test,11.13.

e usediin a 15- or 20-A NEMA attachment plug cap shall comply with th¢
lug:Blades for Use in Cord Sets and Power-Supply Cords, UL 1659. Wh¢

neoprene, or
rd connectors

use in:

ith "-B" suffix,

a minimum of
supply cord or

b Standard for
bre a blade is

crimped and s

oldered _or welded and/or where a blade is made mm‘hnnir‘ally secure and sd

Idered directly

to the conductor, connections need not comply with the performance requirements of UL 1659.

7.1.2 The grounding blade or pin of a 15- or 20-A non-locking type attachment plug shall not contain
surface discontinuities that would tend to interfere with insertion into, or withdrawal from, a grounding
contact of an outlet device. Abrupt surface transitions such as gaps, steps, offsets, detents, holes or sharp
chamfers shall be specifically prohibited in the following areas shown in Figure 7.1:

a) The shaft; and

b) The transition zone between the tip and the shaft which is likely to engage the grounding contact
during insertion or withdrawal.
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Figure 7.1

Grounding pin profiles

f_ TIP T T
TRANSITION ZONE TIP
— TRANSITION ZONE
- b
SHAFT SHAFT

54166

7.2 Attachment plug grip

7.2.1  The bddy of a molded-on NEMA"attachment plug of the configuration 1-15P shall bg shaped such
that it is not likely to be grasped at the-face periphery, but rather invites gripping at a sectipn formed for
such a purpoge. The gripping area.shall extend over a distance of at least 17.5 mm (0.688 in) located
between two Higher sections. The)section at the rear shall provide a sharply defined projectipn at least 2.4
mm (0.094 in)|high with a base of at least 1.57 mm (0.062 in), and an overall width of at least|6.4 mm (0.25
in), in accordgnce with Figure 7.2. In place of the gripping area, a finger grip in the form of a substantial
closed loop capable of‘accommodating one or more fingers shall be permitted. Other gripping surfaces
shall be pernjitted 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 sudh as flexing,
mechanical stfength, and similar conditions.
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Figure 7.2

Attachment plug finger grip and blade guards
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Note — All dimensions in mm.
4.78 19.05 26.04
mm 1.57 24 1.57 5.6 17.5 18.54 2477
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(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.
A '
19.05
18.54 | |
\ J
~ 26.04 ¢
B 24.77 :
BLADES
CENTERED
su1071
Note — All dimensfons in mm.
19.05 26.04
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
J T T
! 14.3
L _{_L [ ] MIN 182
o) 15.9
] LEADING ) |
EDGES ARE l
~ ~ NOT DEFINED ~ -
- 12[7 —
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

18, Hospital GGrade Molded-On Plugs and Connectors, and with all other applicable requirements in this
standard. Thegse requirements-are' applicable only to configurations 5-15P, 5-20P, 6-15P,| and 6-20P in
accordance with ANSI/NEMA WD 6. Attachment plugs shall be of the straight type (longitudinal axis of
flexible cord parallel to that.ofthe line blades), or right-angle type (longitudinal axis of flexibje cord at right
angle to that gf the line blades), molded onto flexible cord.

731 A hos%ital grade molded-on attachment plug shall comply with the requirements in 7|3 and Section

7.3.2 Blade$ shall’be formed of solid brass material in conformance with ANSI/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 27, 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

48R

T

15.9 MIN.

C

5.6 R MAX.

(

]

|
|
|

15.9 MIN.

\

1

Iy
+
J/

|

— 19.0-MIN.

|

%7

r—— 254 \MIN. ———»

CONTACT
SLOTS CENTERED
su1072
Note — All dimensfons 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 (1

face of the fitti

Ng.

8.1.3 A1-15

4 in) from the

R 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
(\\Radius 7 " (A Radius =) ZS
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A
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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 Whenijtwo or more 1-15R outlets are omthe same surface of a cord connector, they shall be spaced

apart so as tg
blades.

8.1.5 The cq

allow adjacent plugs with the_dimensions in Figure 7.3 to be fully inserted wi

ntact openings of allj\or all but one, of the outlets of a cord connector shall be

reliably closed by means that comply with the Closure of openings test, 14.11. The closure s

a) Be
and re

b) In 1
remair

formed of insulating material having physical properties that can withstand th
psonably foreseeable abuse;

o case} be removable from the cord set. A closure that is removable from t
within 150 mm (6 in) of the cord connector while not in use after being tested

with

th no exposed

effectively and
hall:

b rigors of use

he outlet shall
in accordance

44 9.

LY ~T]

c) When positioned as intended, be capable of obstructing a straight steel wire that is 0.25 mm

(0.010

in) 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.
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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

8.21

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

similar means, molded to the cord connector body, to facilitate temporary positioning during use. A hole

shall have a njinimum inside diameter of 9.5 mm (3/8 in). A projection shall not be used.A

indentation th3
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

Improper insertion

fion shall prevent the improper insertion of the mating attachment plug and/o

t could be used for permanent hang-up mounting of the connector shall not be

-on cord connectors of the 1-15R configuration, 5-15R configuration, or the no

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
uct the insertion of an attachment plug of the 5-15P configuration.

hole, hook, or
used.

n-polarized 1-
r the insertion
determined in

ith Figure 8.1

e of a cord connector of the 5-15R;6-15R, 5-20R, 6-20R, or 6-30R configuratjon shall be in

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 attachmentplug.

n the reverse
ine blades, or
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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 nluulti-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.84 |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
|

J
THICKNESS

N L ]

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

c) The angle between the adjacent faces containing outlets is not less than 135 degrees. 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 Hospita

8.6.1

| grade connectors

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, 5-20R
straight type
(longitudinal &

8.6.2 A hospital grade connector shall be marked in accordance with Section27.

8.7 Latchin

8.7.1 A corg
provided with
8.7.2 A corg

Tests for Cor
connector pr
Latching Mec

8.7.3 A spri
copper alloy,
other metal c¢

9 Other Components

9.1 Genera

9.1.1 The d
connectors, §

, 6-15R, and 6-20R in accordance with ANSI/NEMA WD 6. Connectors,.s
(longitudinal axis of flexible cord parallel to that of the contacts), -or| fig
xis of flexible cord at right angle to that of the contacts), molded onto fléxible ¢

g Type Cord Connectors

connector of the 1-15R, 5-15R, 5-20R, 6-15R, or{6y20R configuration is p
an integral latching mechanism.

connector with an integral latching mechanism shall be subjected to the app

H Connectors, Section 14, with the mechanism in place and defeated. In a
pvided with a manual or spring-activated latching mechanism shall be su
nanism Tests, Section 19B.

ng employed in a cord connector with an integral latching mechanism shal
Df a corrosion-resistant steel (stainless), or protected against corrosion by me
ating.

pnstruction requirements in this Section cover components other than pl
uch as strain relief clamps, switches, and overcurrent devices used in powe

hall be of the
ht-angle type
Drd.

ermitted to be

icable tests in
idition, a cord
bjected to the

be copper or
allic plating or

ugs and cord
r-supply cords

and cord sets

9.2 Metal strain relief clamps

9.21

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 the Standard
for General-Use Snap Switches, 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 supy
shape to a sw
Standard for §
located as ide

9.3.3 A switg
supply condug

9.3.4 A switd
conductors.

9.3.5 A swita

lementary protector located within the plug body, having a reset button [tha
itch actuator and marked "Not to be used as a switch" or equivalent, Shall cg
witches for Appliances — Part 1: General Requirements, UL 610581, The m3
ntified in 21.1.10.

h in a cord set or power-supply cord that is not polarized shall-simultaneously
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 the
rking shall be

bpen all of the

rrent carrying

9.3.6 A dimnper switch for use only with an incandéscent lamp load, having a rating of at legast 300 W and

marked in ac
described in 11

9.3.7 Apend

9.4 Switches — outdoor

9.4.1 A swit
described in 9

94.2 Eachs

cordance with 21.1.7, shall be used as the pendant switching device on
D.7.4.2.2.

ant switch used in an extension cord set shall not be of a dimmer type.

h provided_on-an outdoor-use cord set shall comply with the requirementg
3.1 — 9.3Zin addition to the requirements in this Section.

witch provided on an outdoor-use cord set shall have an enclosure to reduce

the cord set

for switches

the likelihood

of persons uni

htentionally contacting uninsulated live parts of the switch.

9.4.3 The enclosure of a switch provided on an outdoor-use cord set shall be comprised of material that
has a minimum flammability rating of HB, in accordance with the Standard for Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C.

9.4.4 A switch enclosure shall be of a material having moisture absorptive properties in accordance with
the Standard for Polymeric Materials — Short Term Property Evaluations, 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 ft) long when measured as described in Figure 9.1.

Figure 9.1

Cord set and power-supply cord length measurement

j LENGTH
=
i Wil
D o
i~ LENGTH
0
{ r ] L 1 | D o
- LENGTH -
0
D o
[ LENGTH
n
7 7
C 3 SWITCH
SB1680A
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=cord-heating=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.


https://ulnorm.com/api/?name=UL 817 2023.pdf

30 UL 817 MAY 16, 2023

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 fuseholder| 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“fiave moistyre-absorptive
properties accgptable 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'21.1.2.

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 chargingcircuits 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 oltput voltage, current, and power limitations, comply with the requirements [for a Class 2
circuit of the Standard for Class 2 Power Units, UL 1310 or with the requirements of a limited |power source
(LPS) of the Standard for Information Technology Equipment — Safety — Part 1: General Requirements, UL
60950-1 or the Standard for Audio/Video, Information and Communication Technology Equipment — Part
1: Safety Requirements, 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 the Standard for Class 2 Power Units, UL 1310, or the
Standard for Audio/Video, Information and Communication Technology Equipment — Safety — Part 1:
General Requirements, UL 62368-1.

9.8.3 Induction power transmitters shall comply with the performance requirements of the Standard
Induction Power Transmitters and Receivers for use with Low Energy Products, 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
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enclosures, of the Standard for Information Technology Equipment — Safety — Part 1: General
Requirements, UL 60950-1 or the Standard for Audio/Video, Information and Communication Technology
Equipment — Part 1: Safety Requirements, UL 62368-1.

9.8.5 A general use extension cord employing a supplementary charging circuit shall be marked in
accordance with 21.1.15.

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 the Standard for
Solid-State Controls for Appliances, UL 244A. Compliance with the Standard for Automatic Electrical

Controls — P4
60730 series

9.9.2 Theel
the cord set o

9.9.3 The s\
set or special
noted in 21.4.

rt 1: General Requirements, UL 60730-1, and/or the applicable Part 2 standa
fulfills these requirements.

ectrical tungsten rating of the switching device shall be greater than or equal
I power-supply cord.

vitching device shall be capable of controlling up to and in¢luding a 1/2 HP mg
use power-supply cord is not intended for use with a motor load, the unit shal
1 or 10.9.6.4, respectively.

994 The ¢
switch/interfa

9.9.5 A swi
contained in t
special-use
Requirementg

q

3

Ce shall be provided on the unit to disconnect the'main power of the device.

ch used to directly control a load fitting, shall comply with the performanceg
he Standard for General-Use Snap Switches, UL 20, for an AC only through ¢
witch that complies with the Standard for Switches for Appliances — P3
, UL 61058-1. The switch shall\be AC tungsten rated and have an electrical

or greater than the rating of the cord set ot power-supply cord. These requirements apply

mechanisms
letters meanirn

9.9.6 A gen
21.1.12 and 2

such as relays, supplemehntary protectors, and switches which contain symk
g ON/OFF.

bral-use cord set.employing a remote control feature shall be marked in ag
1.1.13.

9.9.7 A spe
marked in acd

cial-use” nondetachable power supply cord employing a remote control fe
ordance with 10.9.5.2 and 10.9.6.3.

rd from the UL

o the rating of

tor. If the cord
be marked as

utput shall not only be controlled by therfemote controller. A sepafate individual

requirements
brd switch or a
rt 1: General
rating equal to
o all switching
ols, words, or

cordance with

bture shall be

9.10 Overcurrentprotection

9.10.1

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 the Standard for
Supplementary Protectors for Use in Electrical Equipment, 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 in) from the face of the plug to the rear of the
fuseholder.

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.
9.11

9.11.1
requirements i

9.11.2 A cor|
unintentionally

9.11.3 Cord
device, but ar
shall comply W

9.11.4 If the
comply with th

Cord restraint devices

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

n9.11.2-9.11.4.

 restraint device is intended to reduce the likelihood of an attachment p
detached from a mating cord connector of a cord set or any outlet device.

e considered separate add-on devices. A cord connectok employing latchin
ith the requirements as described in Latching Type Cord Connectors, 8.7.

cord restraint device encapsulates or confines the air space within the encl
e Temperature test for cord restraint devices as described in 19.1.

9.12 Electronic circuitry

9.12.1
electrical com
for Polymeric
Materials — Lo

Except as indicated in 9.8.4, a polymeric’ material used as an enclosure or in

bonents shall have a suitable relative thermal index rating in accordance with
Materials — Short Term Property Evaluations, UL 746A, or the Standard
hg Term Property Evaluations;"UL 746B.

9.12.2 Except as indicated in 9.8.4,.a printed wiring board shall comply with the Standa

Wiring Boards
tests in the St4
94,

9.12.3 The t
temperature W

, UL 796, and havesa minimum flammability rating of HB as determined by
ndard for Tests-forFlammability of Plastic Materials for Parts in Devices and A

bmperature measured on a printed wiring board shall not exceed its maxin
hen tested in accordance with the Temperature Test, 12.2, when corrected t

ambient temptfrature.

ug becoming

restraint devices shall not be integral with or permanently attached to a cord set or outlet

g mechanism

psure, it shall

contact with
the Standard
for Polymeric

d for Printed-
he applicable
ppliances, UL

um operating
b 25°C (77°F)

10 Assembly

10.1 Power-
10.1.1 Gene

10.1.1.1

supply cords

ral

plug at one end and non-terminated leads on the opposite end.

A power-supply cord shall be constructed with a flexible cord as defined in Table 10.1, a male
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Table 10.1
Types of flexible cord, cable, and wire for power-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-Z SVTOO SJTOO SRDE
HSJOW STO SP-3 SVE SJE Shaver
STOO SPT-3 SVEO SJEQ
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 SJEQOW SOOW
SEW SJTW
SEOW SJTOW SJOW
SEOOW SJTOOW SJOOW
NOTES:

1 - ltis intendedl that this table be used in conjunction with applicable end-use product Standards to ensure selectjon of the proper
size and type.

2 — Tinsel cordglare limited to use in power-supply cordsmnot larger that 2.4 m (8 ft) overall, including the plug and ¢onnector (when
provided) but excluding the blades of an attachment plug-

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

4 — Type SOW, SOOW, STW, STOW, STQOW, SEW, SEOW, and SEOOW cord that is marked "For mobile-homefuse: ____

amperes" is limjted to use in power-supply-cords for mobile homes. A Type SOW, SOOW, STW, STOW, STOOW, SEW, SEOW, or
SEOOW cord njarked "For recreational 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 movgd.
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, NISPE-2, SPE-3,

SV, SVO, SVOQ, SVT-SVTO, SVTOO, SVE, SVEO, SVEOO, and HPN type cords, the third conductor is for grounding purposes
only.

7 - Types SP-21SPT-2 SPE-2 NISP-2 and NISPE-2 cords nmplnying 30 AWNG (n Q5 mmz) cfrnnding are limited {o 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 30.2.

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.

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

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

Clock and SPT-1

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?) stranding and insulation (and jacket, if appropriate), having a thickness equal to the insulation thickness 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 — Conductors sized 20 AWG (0.52 mm?) have been approved only for Types CXTW, XTW, SP-1, NISP-1, SPE-1, NISPE-1,

and NISPT-1.

17 — Flexible cor
-R cable and to
identified with th

18 — Flexible cor
a "-B" suffix, sha

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

d constructions that have been evaluated to the Standard for Flexible Cords and Cables, UL.62re:
he end product requirement for the use in fans and heaters and that require extra heavy wall-flexibj
b -R designation appearing on the cord jacket.

d constructions that have been evaluated to the Standard for Flexible Cords and Cables, UL 62 re:
| be identified with the "-B" designation appearing on the cord jacket or on a markertape beneath

huirements for
e cord shall be

fjluirements for
he braid.

10.1.1.2 Pov
applicable req

10.1.1.3 The
be a blade or {

10.1.1.4 An
stored indoors

10.1.1.5 Eac
conductors or

Note: The attachn

A

[«

10.1.1.6 In
employed in p

for Seasonal gnd Holiday,Decorative Products, UL 588.

10.1.1.7 An
type flexible cq

er-supply cords shall comply with the applicable requirements of 5.1 —
hirements of 10.1.1 - 10.1.7.

re shall be a conductor attached to each blade or pin in the attachment plug a
in provided for each conductor in the cord.

butdoor-use power-supply cord is intended for use on outdoor appliances f
while not in use. It is also acceptabledfor indoor use.

h outdoor-use power-supply cord’may be either the non-grounding type conts
the grounding type containing;2 or 3 circuit conductors and a grounding condu

ent plug of an outdoor-use power-supply cord need not be polarized.

ddition to the eord types specified in Table 10.1, SPT-2W and SPT-2W-R
ower-supply cords as noted in the Standard for Electric Fans, UL 507 and in

butdoor=use power-supply cord employing SPT-1W, SPT-2W, SJTW, STW, S
rd'with "-B" suffix shall comply with 6.7.4.

5.4 and the

nd there shall

hat are to be

ining 2 circuit
Ctor.

may also be
the Standard

JEW, or SEW

10.1.2 Attac

10.1.2.1

hment to fittings — plugs

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.

d) 20 AWG (0.52 mm?), clock cord.
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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 AWG (1.31 mm?), Types CXTW, HPD, HPN, HSJO, SP-2, NISP-2, SPT-2, NISPT-2, SPE-2,
NISPE-2, SV, SVO, SVOO, SJ, SJO, SJOO, SJOW, SJOOW, S, SO, SO0, SOOW, SOW, SPT-1,

NISPT
SJTO

101.22 A4
wiring materi
NISPE-1, SP]

a) Hay

b) Be

-1, 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, or 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

brovided 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’
machine that

Figure 7.3:

a) Thg
SVEO

b) The

c) The

10.1.25 Ao

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 employed is (Iype SV, SVO, SVOO, SVT, SVTO, SVTOO, S
O;
cord employed is at-least 4.6 m (15 ft) long; and

power-supply cord is marked in accordance with 30.4 and 30.5.

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

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 OtheIr components

10.1.3.1

connected in the flexible cord.

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

10.1.3.2 An approved or investigated crimped-on terminal connector (such as a ring, tongue, or quick

connect type)

10.1.3.3 As

may be applied at the load end on one or more of the conductors.

train 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) Those types covered in 10.10; and

b) Those intended for replacement use.
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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 cord sets and

power-supply cords

Size of conductors in Number of Ampacity of current
cord Number of current carrying conductors,(A) Voltage
Types of qord AWG )| corre amving | 0-152m [Over1s.2n rating of
(0 - 50 ft) (over 50 ft
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
12 (3.31) 2,30r4 2 25 18 600
3,40r5 3 20 15 600
EOSVSSS'I'OST(S)OBI'V(%O 10 (5.26) 2,3 or4 2 30 25 600
STW, STOW STOOW, SE, 3,4%r5 3 25 20 600
SEO, or SECO 8 (8.37) 2 3 0r 4 2 40 30 600
3,40r5 3 35 25 600
6 (13:3) 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
3,40r5 3 80 60 600
18 (0.824) 2,30r4 2 10 7 300
3or4 3 7 5.6 300
16 (1.31) 2,30r4 2 13 10 300
SJ, SJO, SJOO, SJT, Sord 3 10 ! 300
SJTO, SJTOO, SJE, 14 (2.08) 2,30r4 2 18 13 300
SJEO, SJEOO, SJTOW,
SJTOOW, SJOW, SJOOW, 3ord 3 15 10 300
SJTW 12 (3.31) 2,30r4 2 25 18 300
3,40r5 3 20 15 300
10 (5.26) 2,30r4 2 30 25 300
3,40r5 3 25 20 300
SV, SVO, SVOO, SVT, 18 (0.824) 20r3 2 10 7 300
gxgg" oo & 17 (1.31) 20r3 2 12 10 300
16 (1.31) 20r3 2 12 10 300
aA (C:ionductor that is used to carry an unbalanced current from the other conductors shall not be considered to be a current-carrying
conductor.
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Table 10.3

Circuit-conductor ampacity and voltage rating for braidless parallel cord in general-use cord sets
and power-supply cords

Size of conductors in Number of Ampacity of current
cord Number of current carrying conductors, A Voltage
Types of cord AWG )| conrtore amvind [ 0-152m [over1s2m rating of
(0 - 50 ft) (over 50 ft)
Appliance Wiring Material® 20° (0.519) 2 2 24 - 300
18 (0.824) 20r3 2 10 7 300
17 (1.04) 20r3 2 12 10 300
HPN 46 (=34 2653 2 45 42 300
14 (2.08) 20r3 2 20 17 300
12 (3.31) 20r3 2 30 20 300
SP-1°, SPT-1°, $PE-1°, 20 (0.519) 2 2 2¢ - 300
E:gﬁgﬁ'spﬁ o 18 (0.824) 20r3 2 10 7 300
SP-29 SPT-29 SPE-2¢ 18 (0.824) 20r3 2 10 7 300
E:gE'EZ_'ZN'SPT' i 16 (1.31) 20r3 2 13 10 300
SP-39 18 (0.824) 20r3 2 10 7 300
16 (1.31) 20r3 2 13 10 300
14 (2.08) 20r3 2 18 13 300
12 (3.31) 20r3 2 25 18 300
SPT-3% or SPE-3¢ 18 (0.824) 20r3 2 10 7 300
16 (1.31) 206r 3 2 13 10 300
14 (2.08) 20r3 2 18 13 300
12 (3.31) 20r3 2 25 18 300
10 (5:26) 20r3 2 30 25 300
18 (0:824) 3 2 10 - 300
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
H8JO, HPN 10 (5.26) 4 3 30° - 300
8 ®37) Z 3 50" = 300
6 (13.3) 4 3 50' - 300
4 (21.2) 4 3 60f - 300

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

® Applicable to power-supply cords only.
¢ Constructed in accordance with note 14 of Table 10.1.
4 Limited to a maximum length of 3.6 m (12 ft).

€20 AWG (0.52 mm?) has been approved only for Type SPT-1.
fThese current ratings are for Type DRT dryer and range cables only.

9 Each of these 3-conductor parallel cord types shall not be acceptable for use on cord sets more than 3.0 m (15 ft) in length.

Note: It is intended that this table be used in conjunction with applicable end-use product Standards to ensure selection of the

proper size and type.
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10.1.4.2 Except as noted in 10.1.4.3, a power-supply cord may employ shielded cord, provided that the
shield or drain wire is terminated, along with the grounding conductor, to both the grounding terminal of the
attachment plug and, in the case of a cord set, to the grounding terminal of the appliance connector.

10.1.4.3 A power-supply cord or cord set employing shielded cord that does not have the shield or drain
wire terminated, along with the grounding connector, to the grounding terminal of the attachment plug,

connector, or both, shall be indelibly marked in accordance with 26.1.

10.1.5 Length

10.1.5.1

Maximum allowable lengths shall be in compliance with Table 10.2.

10.1.6 Ratings
10.1.6.1 Rat|ngs shall be determined by the lowest rated component of the assembly.and Table 10.4.
Table 10.4
Smallest agceptable conductor size with respect to fittings used on‘outdoor-use cornd sets and
outdoor-use power-supply cords®
Ampere Number of Number of Grounding Maximum Smallest acceptable Ampacity
rating of cord current- required number-of conductor size AWG (mm?) || rating of cord
plugs conductors carrying outlets.in 18-152m | over152m (A)
conductors cord b
in cord? connector (6-50°fY) (tgv::?_'g (;‘n_
When 100 ft)
provided
2 2 No 1 - 18 (0.824) 7
3ord 2 Yés 1 - 18 (0.824) 7
4 3 Yes 1 - 18 (0.824) 7
2 2 No 1 18 (0.824) 16 (1.31) 10
3ord 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
3or4 2 Yes 3 16 (1.31) 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 3or4 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 - 12 10¢ 15
3 2 Yes - 14/ 12¢ 15
20 3or4 2 Yes 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
30 4 2 Yes 1 10 (5.26) 8(8.36) 30
3or4 2 Yes 1 6 (13.3) 4(21.1) 50
50 4 3 Yes 1 4(21.1) 2(33.6) 50

Table 10.4 Continued on Next Page
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Table 10.4 Continued
Ampere Number of Number of Grounding Maximum Smallest acceptable Ampacity
rating of cord current- required number of conductor size AWG (mm?) | rating of cord
plugs conductors carrying outlets in 18-152m | Over152m (A)
conductors cord 6 — 50° ft to 30.5
in cord?® connector (6- ) 039.5m
(Over 50 —
when 100 ft)
provided
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 purpose of this table, a conductor that is used to carry the unbalanced current from the other conductors shall not be
counted as a circuit conductor.

b Lengths specif|
¢ The ampacity 1

4 The maximum
set with a joint s
cord after the joi

¢ See the applic

fWhen a 14 AW
10.7.1.3.

Note: Constructi

ed are for outdoor-use cord sets only.
pting for over 15.2 m (50 ft).

ength of a cord set with 3 — 6 outlets in the cord connector(s) shall be 100 ft (30.5 m). The)overall
hall be determined from the sum of the lengths of the main cord (from plug to joint) plus,the’longes
ht to the cord connector.

ble Section for the specific requirements for each type of outdoor-use cord set.

5 flexible cord is employed, an overcurrent protective device (OCP) device rated 15 Amps is requi

pns over 30.5 m (100 ft) shall be evaluated under special investigatians. Evaluation dependent up

ength of a cord
length of flexible

fed. See

bn end use.

10.1.7 MarKings

10.1.7.1 An
marked in acd

individually packaged power-supply cord“intended for replacement purp
ordance with Section 29, Power-Supply\Cords for Replacement Use.

10.2 Specidl-use power-supply cords

10.2.1 Each
employs a mi
connector bu
switch/overcu

power-supply cord intended; for special use shall consist of a length of fle
himum of two circuit conductors assembled or molded without a cord connect

bses shall be

Kible cord that
r or appliance

with a plug or current tap of a non-standard configuration, with or without a through-cord

rrent protective device, for direct connection to an appliance, and that incory

features (such as special cords.and plugs) for a specific application.

10.2.2 The
circuit-condud

lexible cord“of a power-supply cord shall be one of the cords in Table 10.1.
tor ampacity of cords used in power-supply cords is shown in Table 10.2 and T

orates design

The maximum
able 10.3.

10.2.3 A sp

bcial~lse power-supply cord intended for use with a toy transformer or ele

O ANIQCDT O

ctric toy shall

employ Type

QDT : ! 4 L : £l Sl ! el 4h 1 4
o=, NToTm =4, Ul TYUIVAITTIU U TICavICT TICAIUIC COTU WILUT daiT altaClmiicetit P

ug having the

distance measured from any point on the blades to the perimeter of the face at least 7.9 mm (5/16 in).

10.2.4 A special-use power-supply cord intended to be woven in the links of a chain-suspended portable

lamp shall:

a)Be atleast 4.6 m (15 ft) 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 30.6); and

e) Be constructed of:
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1) Type SPT-2 or NISPT-2, or heavier flexible cord;

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

3) Appliance wiring material having 36 — 34 AWG (0.013 — 0.020 mm?) stranding and

complying with the insulation requirements specified in Figure 10.1.

Figure 10.1

Minimum insulation thicknesses for appliance wiring material used in a chain-suspended lamp

Legend:
A — Minimum accq
B — Minimum accg
C — Minimum acc

D — Minimum acc

SBO636—4

ptable average thickness away from tear area and‘outside point — 1.02 mm (0.040 in)

ptable thickness at any point before separation= 0.89 mm (0.035 in)
eptable thickness at any point after separation — 0.49 mm (0.019 in)
bptable distance between copper cohductors — 1.52 mm (0.060 in)

10.3 Recreational vehicle power-supply cords

10.3.1 Geneyal

10.3.1.1 The

a)7.57

minimumrgord-exposed length for power-supply cords for recreational vehicle

h (254t)if intended for side entry; or

b)9m

30-ft) if intended for rear entry.

5 shall be:

10.3.1.2 Overall length shall be augmented by the difference between the height of the entry point on the

recreational vehicle and 0.9 m (3 ft), if the intended entry point is above 0.9 m (3 ft).

10.3.2 Flexible cord

10.3.2.1 The flexible cord used in power-supply cords for recreational vehicles shall be Type SOW,
SOOW, STwW, 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

Power-supply Total number Number of Size of circuit conductors Size of grounding conductor

cord rating of conductors circuit 2 2

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 6 t43-3) 6 (13.3)

10.3.3 Plugp

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 molded of butyl rubber, neoprene, or polyvinyl chloride (or other eguivalent mater
be so molded|to the flexible cord that it adheres tightly to the jacket of the cord at the point

enters the atthchment plug (see 11.11). If a right-angle attachment plug.is used, the configy
so oriented thpt the grounding member is the member farthest from-the point of cord entry.

10.3.3.2 Th
mm?) conduc

attachment plug used with 14 AWG (2.08 mm?2), 12 AWG (3.31 mm?), or
ors shall be 5-15P, 5-20P, or TT-30P configuration.

10.3.3.3 Th¢ attachment plug used with 8 AWG (8.36 mm?) or 6 AWG (13.3 mm?) condud
14-50P confiduration.

10334 A(
may have the
(8.36 mm?) ci

ower-supply cord for recreatiohalivehicle use having 6 AWG (13.3 mm?) cirg
attachment plug marked 50-A: The attachment plug of a power-supply cord
cuit conductors shall notbe'marked with a current rating.

10.4 Mobild home power-supply'cords
10.4.1

Gengéral

10.4.1.1  The overall length of each power-supply cord for mobile homes, measured from
cord (including bared‘leads) to the end of the plug, shall not be less than 6 m (21 ft) nor mo

als), and shall
vhere the cord
ration shall be

10 AWG (5.26

tors shall be a

uit conductors
having 8 AWG

the end of the
re than 11.1 m
t of the cord is

(36.5 ft). The Jength of the cord from the end of the plug to the point at which the outer jacke

removed shalrbeatteast6:2m(26-5ft)—See Figure 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 conductor.

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

25, 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 Thgcurrent rating is:
a) 40 Al 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 AW (8.36 mm?) grounding conductor.

10.5 Range pnd dryer power-supply cords
10.5.1 Geneyal

10.5.1.1 Eagh 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
Circuit-conductor ampacity and voltage rating for range and dryer cables

(Typés SRD, SRDT, and SRDE)

Number, size, and usetof conductors in cable Ampacity of Voltage rating of
circuit cable
conductors of
cable
(Amperes) (Volts)
2 10 AWG (5(26ymm?) unidentified circuit and 30° 300
1 10 AWG'(5.26 mm?) grounded circuit
2 10 AWG (5.26 mm?) unidentified circuit and 302 300
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 252 300
1 10 AWG (5.26 mm?) grounded circuit
2 8 AWG (8.36 mm?) unidentified circuit and 402 300
1 10 AWG (5.26 mm?) grounded circuit
2 8 AWG (8.36 mm?) unidentified circuit and 402 300
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

Table 10.6 Continued on Next Page
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Table 10.6 Continued

Number, size, and use of conductors in cable Ampacity of Voltage rating of
circuit cable
conductors of
cable
(Amperes) (Volts)
1 10 AWG (5.26 mm?) grounded circuit
2 8 AWG (8.36 mm?) unidentified circuit and 40° 300
1 8 AWG (8.36 mm?) grounded circuit
3 8 AWG (8.36 mm?) unidentified circuit and 35°¢ 300
1 AWG (8 368 mm?) grounded circuit
2 6 AWG (13.3 mm?) unidentified circuit and 55bd 300
1 8§ AWG (8.36 mm?) grounded circuit
2 8 AWG (13.3 mm?) unidentified circuit and 55° 300
1 g AWG (8.36 mm?) grounded circuit and
1 g AWG (8.36 mm?) grounding
3 6 AWG (13.3 mm?) unidentified circuit and 45°¢ 300
1 8§ AWG (8.36 mm?) grounded circuit
2 6 AWG (13.3 mm?) unidentified circuit and 55Pd 300
1 6 AWG (13.3 mm?) grounded circuit
3 6 AWG (13.3 mm?) unidentified circuit and 45°¢ 300
1 6 AWG (13.3 mm?) grounded circuit
2 4 AWG (21.1 mm?) unidentified circuit and 7004 300
1 6 AWG (13.3 mm?) grounded circuit
2 4 AWG (21.1 mm?) unidentified circuit afd 70 300
1 g AWG (13.3 mm?) grounded circuit @nd
1 g AWG (13.3 mm?) grounded
3 4 AWG (21.1 mm?) unidentified"circuit and 60° 300
1  AWG (13.3 mm?) grounded circuit
2 4 AWG (21.1 mm?) unidentified circuit and 70b4 300
1 4 AWG (21.14mm?) grounded circuit
3 4 AWG (21,1 mm?) unidentified circuit and 60° 300
1 4 AWG (21.1 mm?) grounded circuit
2 The circuit-conpduetor ampacity shall be reduced by 5 A if grounded circuit conductor carries current other than upbalanced

current.

® The circuit-conductor 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 percent 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 ANSI/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
N 6.|1 L — | |—14/15
2.3 MAX—l MIN l
A ! \ M)
T } j \\ 6.9 MAX
14]9 | il
MAX | |
l | + TWO CONDUCTIVE
: : PAD VARIATIONS
REF. | | SHOWN
NEMA WD | |
Is -H 8.6/10.9
| |
: : —= |||~ REF.
| | MOLDLINE NEMA WD6
3 BRI B - o o o o 1
| |
L J |
su1070 ﬁ

Notes:
1 — All dimensions in mm.

mm 1.4 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 in).
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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 b

10.6.1.3 WHN
appropriate e
Power-Supply

anding strips.

en assembled properly, the completed kit shall comply with the requirg
nd-product standard, and meet the requirements of Section 13, Tests for Ra
Cord Kits.

10.6.2 Flexible cord

10.6.2.1 Po
cords as defir]

10.6.3 Leng
10.6.3.1
ft), and not e
covering of th

10.6.4 Strai

10.6.4.1 Str
not transmitte
Range and D

ver-supply cord kits intended to be used with range and dryers shall be provid
edin 10.5.1.

th

The length of a power-supply cord for use with @ range or dryer shall not be less

ceed 1.83 m (6 ft) when measured from<the end of the plug to the point at W
e cord is removed.

n relief

pin relief means shall be provided so that a mechanical stress applied to the
d to terminals, splices, orinternal wiring when tested in accordance with Sectig
'yer Power-Supply Cerd-Kits.

10.6.4.2 The strain relief shall be constructed so as to prevent the power-supply cord from

edges of the ¢
Dryer Power-

10.6.4.3 For
shall:

pening in the'sheet metal pate when tested as described in Section 13, Tests
Supply Cord-Kits, with the cord installed in the most adverse position.

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

ments of the
nge and Dryer

bd with flexible

han 1.22 m (4
hich the outer

flexible cord is

n 13, Tests for

contacting the
for Range and

ut, the locknut

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)

2 The applicable

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

10.6.5 Cord

10.6.5.1
through the
accordance w

10.6.6 Term

10.6.6.1 The

a) Clo
conneq
condud

assembled. The acceptability of the assembly.shall be demonstrated by compli
applicable test requirements in Temperature test; 12.2 and the Conductor securen

and

b) The
10.7 Extens
10.7.1 Cons|

10.7.1.1 An

is used outdgors. The cord"set is intended for use outdoors only while the portable eq

operation. It is

in use. It may also be:used indoors.

10.7.1.2 An

Means shall be provided to prevent the flexible cord from being pushed-into

push-back relief

strain relief mounting opening after installation. Compliance shall| be d
th 13.3.

nation of conductors

following shall apply:

bed loop, copper alloy terminals — or an equivalent type such as spade-
tor with upturned ears — may be provided on the ¢onductors at the free end of
tor terminal assembly has an ampacity equivalent to that of the flexible cord

terminal shall be sized to accommodate a No. 10 or larger wire-binding screw
on cord sets
fruction — Outdoor-use assemblies

butdoor-use extension cord set is intended to be used with portable electric ¢

intended.\to be stored indoors where it is not exposed to sunlight, weather, or

the appliance
etermined in

or hook-type
the cord if the
to which it is

Ince with the

ss test, 11.1;

br stud.

quipment that
uipment is in
both while not

outdoor-use cord _set _shall he either of the nnn_grmmding fypn cantainid

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 6.7.4.
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10.7.2 Fittings (indoor and outdoor)

10.7.2.1

10.7.211 F

General

ittings 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 ha
15, L5-20, L5

10.7.21.5 A
general use ¢

10.7.216 A
an outdoor-ug

Exception No
connected be|

Exception No|
cord connectq

10.7.21.7 T
the contact m

Exception No
AWG, Type S

accordance with 21.3.5.

Exception No
extension corf
21.3.5.

n assembled-on or molded-on extension cord set shall employ an attachmeént
ing one of the following configurations: 1-15, 5-15, 5-20, 5-30, 6-15, 6206
30, L6-15, L6-20, or L6-30.

n outlet fitting, such as a cord connector, shall not be connected between the ¢
brd set except in the case of an adapter cord set.

n outlet fitting, such as a cord connector, shall not be €onnected between the
e cord set.

fween the end fittings.

2: An outdoor-use cord set marked infaccordance with 21.3.5 may employ u,
rs in addition to an end cord connector.

he outdoor use cord connector may have a maximum of three outlets. The ¢
embers shall be the same-for-the cord connector as the attachment plug.

1: Up to six outlets.may be provided in an outdoor-use extension cord sef
/ or equivalent flexible cord that is constructed in accordance with 10.7.2.2A.6

2: Up-te_six in-line outlets, including the end fitting, may be provided in §
0 set employing 12 AWG, Type SJ or equivalent flexible cord and marked in aq

plug and cord
30, L1-15, L5-

nd fittings of a

end fittings of

1: An adapter cord set described in 10.8.1.2(d) is able to be provided with outlet fittings

D to two in-line

pnfiguration of

employing 12
and marked in

n 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
21.3.5. 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 -

30f10.7.2.1.7.

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
21.1.

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 JoiJits for use on outdoor use cord sets

10.7.2.2 deleted

10.7.2.2A Jqints for use on extension cord sets

10.7.2.2A 1
flexible cord v

Figure 10.5 fo

10.7.2.2A.2

10.7.2.2A.3
inch (2.4 mm)

10.7.2.2A4
and uninsulat
removed) to th

10.7.2.2A.5
flexible cord a

10.7.2.2A.6
branching to t
three cords, e

An extension cord set with more than one single-outlet load fitting may have
ith the cord branching to two cords, each terminating in’ a single-outlet loz
typical construction.

A\n extension cord set employing a joint shall employ SJ or equivalent cord.

A\ joint between two flexible cords shall haye a minimum insulating-body thic
covering all live parts.

[he thickness mentioned in 10.7.2.2A.9 is to be measured from any part of th
bd flexible-cord conductors (conductors from which the flexible-cord insula
e nearest point on the outer(surface of the insulating body.

An extension cord set with more than one single-outlet load fitting may have
nd shall be markee-inaccordance with 21.1.11.

An outdoor:use' extension cord set may have a joint in the flexible cord
o cordsgeach terminating in a load fitting provided with a maximum of threq
bch terminating in a load fitting provided with a maximum of two outlets. In ei

a joint in the
d fitting. See

kness of 3/32

live contacts

Ion has been

a joint in the

with the cord
outlets, or to
ther case, the

total number of outlets provided on the cord set shall not be more than six.

10.7.2.2A.7 The resistance of the joint insulation to sunlight and mechanical abuse for outdoor use
extension cord sets 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.

10.7.2.2A.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.

10.7.2.2A.9 The thickness mentioned in 10.7.2.2A.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.
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10.7.2.2A.10

10.7.2.2A11

connector.

10.7.2.3 Co

10.7.2.3.1

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.

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

Id-usage cord sets

A cold-usage cord set shall consist of a grounded attachment plug, flexible cord rated for at

least -50°C in accordance with the requirements of the Standard for Flexible Cords and Cables, UL 62,

and a cord co|

10.7.23.2 A
14.9.5 in addi

10.7.2.33 A
markings.

hnector, in accordance with 8.5.6.

cold-usage cord set shall comply with the Low-temperature insertion tes
ion to other applicable tests.

cold-usage cord set shall be marked in accordance with 22.8.invaddition to o

10.7.3 Othefr components

10.7.3.1 Ov

10.7.3.1.1
10.7.3.1.2 H

10.7.3.1.3 (Q
enter the encl

10.7.3.1.4 A
be provided
the ampacity

prcurrent protection

vercurrent protection, when provided, shall.comply with 9.7 and 9.10.
uses or circuit breakers shall not be\efthe automatic resetting type.

vercurrent protection employed on outdoor-use extension cords shall not p
psure so as to contact live parts.

Il extension cord sets.employing flexible cord incorporating 18 or 17 AWG cd
ith overcurrent protection (short circuit and overload protection) rated equal
bf the flexible cord.

10.7.3.2 Swijitches

10.7.3.21 A

thteugh-cord or pendant switch may be employed on an indoor-use extension

it complies wi

I described in

her applicable

ermit water to

nductors shall
o or less than

cord provided

h'9:3 and is rated not less than "6 A, 120 V-3 A. 250 V", or"10 A. 120V ™.

10.7.4 Flexi

10.7.4.1

10.7.4.11

ble cord

General

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?).
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Table 10.8
Flexible cord for extension cord sets®
HPN ST SPE-2°
sJ STO NISPE-2°
sSJO STOO SPE-3°
SJOO SE SV
SJT SEO SVO
SJTO SEOOQ SVOO
SJTOO SP-2° SVT
SJE NISP-2° SVTO
SIEQ Sp_3° SV/TO0
SJEOO SPT-22P SVE
S NISPT-2° SVEO
SO SVEOO
SO0 SPT-3°

@ Cord construct
sets having a ref

® These 3-condu

¢ Flexible cord ¢
"-B" suffix, shall

ons that can be demonstrated to be equivalent to integral Type SPT-2 flexible cord'may be used in
ractile (coiled) cord construction.

ctor parallel cord types are not acceptable for use on cord sets more than4.5 m (15 ft) in length.

nstructions that have been evaluated to the Standard for Flexible Cérds and Cables, UL 62 requir
be identified with the "-B" designation appearing on the cord jacket onon a marker tape beneath th

extension cord

Ements for a
P braid.

10.7.4.2 Ind

10.7.421 A
(1.31 mm?), T
1.8 m (6 ft),
terminating in

10.7.42.2 A

with a single ¢r multiple series-connected current tap at one end, and a switching device

with 9.3 at the

10.7.4.2.3 A
with a single
9.3.6 at the g
connected cur

DOr use

 extension cord set consisting of two separate lengths shall employ 2-condu
pe SP-2, NISP-2, SPT-2, NISPT-2, SPE-2, or NISPE-2 flexible cord, each n
connected in parallel to a single\1-15P molded-on attachment plug, with
B cord connector of the 1-15R configuration.

h extension cord set consisting of a length of flexible cord not less than 1.8 m (

other end, to provide\remote outlet switching, is allowable.

h extension cord.set consisting of a length of flexible cord not less than 1.8 m (
r multiple series-connected current tap at one end, and a dimmer device in co
ther end; 40 provide remote outlet dimming, is allowable. The single or m
rent tap:shall be of the 1-15 or the 5-15 configuration.

10.7.4.3 Outdoor use

ctor, 16 AWG
b greater than
each length

5 ft.) in length,
n compliance

b ft.) in length,
mpliance with
ultiple series-

10.7.4.3.1 Outdoor-use extension cord sets shall use flexible cord of the Type SOW, SOOW, STW,
STOW, STOOW, SEW, SEOW, SEOOW, SJOW, SJIOOW, SJTW, SITOW, SITOOW, SJEW, 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 fittings

Length of cord

Flexible cord used?

Ratings of cord set

used set
over15.2m 2 or 3-conductor 18 AWG (0.824 mm?)
(over 50 ft) SJOW, SJOOW, SJTW, SITOW, 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 ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 10-A{1R50 W)
5 maximmm at125V
over 15.2m 2 or 3-conductor 16 AWG (1.31 mm?) Thaximdm
(over 50 ft) SJOW, SJOOW, SJTW, SJTOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 2 or 3-conductor 16 AWG (1.31 mm?)
15Aat 125V (0-501t) SJOW, SJOOW, SJTW, SJITOW, SITOOW) SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, X
STOOW, SEW, SEOW, SEOOW 13 A (1625 W)
) maximmm at125V
over 15.2m 2 or 3-conductor 14 AWG (2.08 mm?) maximdim
(over 50 ft) SJOW, SJOOW, SIJTW, 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—50ft) SJOW, SJIOOW,"SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOWSSEW, SEOW, SEOOW 15 A (1B75 W)
) maxim:l:m at125V
over 15.2m 2 or@-conductor 12 — 2 AWG (3.31 — 33.6 mm?) maximdm
(over 50 ft) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 12 - 2 AWG (3.31 — 33.6 mm?)
(0 —50't) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 20 A (2500 W)
20Aat125V ) maxim:l:m at125V
over 152 m 3-conductor 10 — 2 AWG (5.26 — 33.6 mm*?) maximdam
(over 50 ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 10 — 2 AWG (5.26 — 33.6 mm?)
(0—50ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW, 30 A (3750 W)
30Aat125V STOOW, SEW, SEOW, SEOOW maximum at 125 V
over 152 m 3-conductor 8 — 2 AWG (8.36 — 33.6 mm?) maximum
(over 50 ft) 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

Length of cord

Flexible cord used?

Ratings of cord set

used set
0-152m 3-conductor 6 —2 AWG (13.3 — 33.6 mm?)
(0—50ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW 50 A (6250 W)
50Aat125V ) maximum at 125 V
over 152 m 3-conductor 4 AWG (21.1 mm®) maximum
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,

SEOOW

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

grounding condyctor.
Table 10.10
Ratings of outdoor extension cord sets 250-V, 2-pole, 3-wire grounding
Description of cord set
Ratings of fittings Length of cord Flexible cord used? Ratings of cord set
used set
over 15.2m 3-conductor 18 AWG (0.824 mm?)
7 A (1750 W)
(over 50 ft) SJOW, SJIOOW, SITW, SITOW;,SITOOW, SJEW, maximdm at 250 V
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, maximdm
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 18 AWG (0:824 mm?)
(0—50 ft) SJOW, SJOOW, SJITW, SITOW, SITOOW, SJEW,
SJEOW, SJEOQW, SOW, SOOW, STW, STOW, |
STOOW, SEW,'SEOW, SEOOW 10 A (2p00 W)
) maximym at 250 V
over15.2m 3-conductor 16 AWG (1.31 mm?) maximdm
(over 50 ft) SJOW/SJOOW, SIJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 16 AWG (1.31 mm?)
15A at 250 V (0—50 ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW 13 A (350 W)
maximym at 250 V
aver 15.2m 3-conductor 14 AWG (2.08 mm?) maximdm
(over 50 ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW_SEQW _SEQQW
0-152m 3-conductor 14 — 2 AWG (2.08 — 33.6 mm?)
(0—50ft) SJOW, SJOOW, SJTW, SJITOW, 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 ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW,
STOOW, SEW, SEOW, SEOOW
0-152m 3-conductor 12 — 2 AWG (3.31 — 33.6 mm?)
20 A (5000 W)
20 A at 250 V (0—50ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW, maximum at 250 V
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW, maximum

STOOW, SEW, SEOW, SEOOW

Table 10.10 Continued on Next Page
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Table 10.10 Continued

Description of cord set

Ratings of fittings

Length of cord

Flexible cord used?®

Ratings of cord set

used set
over15.2m 3-conductor 10 — 2 AWG (5.26 — 33.6 mm?)
(over 50 ft) SJOW, SJIOOW, SJTW, SJITOW, SITOOW, 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 ft) SJOW, SJIOOW, SJTW, SJTOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, 30 A (7500 W)
30Aat250V © TUUW, OBV, SEUW, SEUUW maximum at 250 V
over15.2m 3-conductor 8 — 2 AWG (8.36 — 33.6 mm2) npaximum
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
0-152m 3-conductor 6 — 2 AWG (13.3 — 33.6 mm?)
(0-50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEQW,
SEOOW 50 A (12500 W)
50 A at250 V maximum at 250 V
over15.2m 3-conductor 4 AWG (21.1 —33.6 mm?) maximum
(over 50 ft) SOW, SOOW, STW, STOW, STOOW;, SEW, SEOW,

SEOOW

@ Each of the conductors 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

Flexible cord used?

Ratings of cord set

used set
over 15.2m 3-conductor 18 AWG (0.824 mm?)
7A (1939 W)
(over 50 ft) SJOW, SJIOOW, SJTW, SJITOW, SITOOW, SJEW, maximum at 277 V
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW, | maximum
SEW, SEOW, SEOOW
0-18.2'm 3-conductor 18 AWG (0.824 mm?)
(0450 ft) SJOW, SJOOW, SJTW, SJITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW 10A (2770 W)
maximum at 277 V
over 15.2m 3-conductor 16 AWG (1.31 mm?) maxirum
15Aat 277V (over 50 ft) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW
0-152m 3-conductor 16 AWG (1.31 mm?)
(0-50ft) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW 13 A (3601 W)
) maximum at 277 V
over15.2m 3-conductor 14 AWG (2.08 mm*?) maximum
(over 50 ft) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,

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

Table 10.11 Continued on Next Page
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Table 10.11 Continued

Description of cord set

Ratings of plugs Length of cord Flexible cord used?® Ratings of cord set
used set
0-152m 3-conductor 14 — 2 AWG (2.08 — 33.6 mm?)
(0—50 ft) SJOW, SJOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW 15 A (4155 W)
maximum at 277 V
over15.2m 3-conductor 12 — 2 AWG (3.31 — 33.6 mm?) maximum
(over 50 ft) SJOW, SJIOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SECOW
0-152m 3-conductor 12 — 2 AWG (3.31 — 33.6 mm?)
(0—50 ft) SJOW, SJIOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW 20 A (3540 W)
20Aat277V ) maximym at 277 V
over15.2m 3-conductor 10 — 2 AWG (5.26 — 33.6 mm*?) maximlim
(over 50 ft) SJOW, SJIOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, SFOW, STOOW,
SEW, SEOW, SEOOW
0-152m 3-conductor 10 — 2 AWG (5.26 — 33,6.mm?)
(0—50 ft) SJOW, SJIOOW, SITW, SITOW;SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW, | 30 A (8310 W)
30Aat277V SEW, SEOW, SEOOW maximyim at 277 V
over 15.2m 3-conductor 8 — 2 AWG(8.36 — 33.6 mm?) maximym
(over 50 ft) SOW, SOOW, STW,STOW, STOOW, SEW, SEOW,
SEOOW
0-152m 3-conductor4 — 2 AWG (21.1 — 33.6 mm?)
(0—50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
50 A (13850 W)
SEOOW ,
50Aat277V ) maximym at 277 V
over15.2m 3-conductor 4 — 2 AWG (21.1 — 33.6 mm") maxim]jm
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
@ Each of the conductors is of the sadmesize and one is the grounding conductor.
Table 10.12
Ratings of cord sets 125/250-V, 3-pole, 4-wire grounding

Description of cord set

Ratings of fittings

Length of cord

Flexible cord used?®

Ratings of cord set

used set
0-152m 4-conductor 18 AWG (0.824 mm?)
(0—50 ft) SJOW, SJIOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW, 10 A (2500 W)
- SEW, SEOW, SEOOW

15 Aat125250V (3 maximum at 125/250
wire) over15.2m 4-conductor 16 AWG (1.31 mm?) V maximum (3-wire)

(over 50 ft) SJOW, SJIOOW, SIJTW, SITOW, SITOOW, SJEW,

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

Table 10.12 Continued on Next Page
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Table 10.12 Continued

Description of cord set

Ratings of fittings

Length of cord

Flexible cord used?

Ratings of cord set

used set
0-152m 4-conductor 16 AWG (1.31 mm?)
(0-50 ft) SJOW, SJOOW, SITW, SITOW, SJTOOW, SJEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, STOW, STOOW, 13 A (3250 W)
SEW, SEOW, SEOOW
maximum at 125/250
over15.2 m 4-conductor 14 AWG (2.08 mm?) V maximum (3-wire)
(over 50 ft) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SUIEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW
0-152m 4-conductor 14 — 2 AWG (2.08 — 33.6 mm?)
(0-50 ft) SJOW, SJOOW, SJTW, SITOW, SITOOW, SJEW,
SJEOW, SIEOOW, SOW, SOOW, STW, STOW, STOQW, 15 A (§750 W)
SEW, SEOW, SEOOW
maximum at 125/250
over 15.2m 4-conductor 12 — 2 AWG (3.31 — 33.6 mm?) V maxjmum (3-wire)
(over 50 ft) SJOW, SJOOW, SITW, SITOW, SITOOW; SYIEW,
SJEOW, SJIEOOW, SOW, SOOW, STW, $TOW, STOOW,
SEW, SEOW, SEOOW
0-152m 4-conductor 12 — 2 AWG (3.31 — 33:6 ;nm?)
(0-50 ft) SJOW, SJOOW, SITW, SITOW, SITOOW, SJEW,
SJEOW, SIEOOW, SOW, SOOW, STW, STOW, STOOW, 20 A (8000 W
20 A at125/25¢V (3- SEW, SEOW, SEOOW i at 1251250
wire) over15.2m 4-conductor 10 — 2 AWG(5.26 — 33.6 mm?) V maxjmum (3-wire)
(over 50 ft) SJOW, SJOOW, SJITW, SITOW, SITOOW, SJEW,
SJEOW, SIEQOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW
0-152m 4-conductor 10 — 2 AWG (5.26 — 33.6 mm?)
(0-50 ft) SJOW) SJOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW, | 30 A (7500 W)
fv?rgat 12525V (3- SEW, SEOW, SEOOW maximjum at 125/250
over 15.2 m 4-conductor 8 — 2 AWG (8.36 — 33.6 mm?) V' maximum (3-wire)
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
0152 m 4-conductor 6 — 2 AWG (13.1 —33.6 mm?)
(0.~ 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
50 A at 125/250Q V (3- SEOOW ioaﬁ}rfr quiOaOt \1/\95/250
wire) over 15.2m 4-conductor 4 —2 AWG (21.1 - 33.6 mm?) V maxjmum (3-wire)
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
0-152m 4-conductor 4 — 2 AWG (21.1 —33.6 mm?)
(0-50ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
60 Aat 125/250 V/ (3- SECOW i at 1251250
wire) over15.2m 4-conductor 2 AWG (33.6 mm?) V maximum (3-wire)
(over 50 ft) 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

4-wire, 3-phase delta)

Ratings of fittings Length of cord Flexible cord used?® Ratings of cord set
used set
0-152m 4-conductor 18 AWG (0.824 mm?)
(0—50 ft) SJOW, SJOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SIEOOW, SOW, SOOW, STW, STOW, STOOW, | 7 A (3031 W)
SEW, SEOW, SEOOW maximum at 250 V
over 15.2m 4-conductor 16 AWG (1.31 mm?) maximum (3-pole, 4-
wire, 3-phase delta)
(over 50 ft) SJOW, SJOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW
0-152m 4-conductor 16 AWG (1.31 mm?)
(0 —50 ft) SJOW, SJOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STQOW, | 10 A (4B30 W)
15 A at 250 V (31pole, SEW, SEOW, SEOOW maximyim at 250 V
4-wire, 3-phase flelta) | oyer 152 m 4-conductor 14 AWG (2.08 mm?) maximiim (3-pole, 4-
wire, 3{phase delta)
(over 50 ft) SJOW, SJOOW, SITW, SITOW, SITOOW, SJIEW,
SJEOW, SJEOOW, SOW, SOOW, STW/STOW, STOOW,
SEW, SEOW, SEOOW
0-152m 4-conductor 14 — 2 AWG (2.08 = 33.6 mm?)
(0—50 ft) SJOW, SJIOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOWSOOW, STW, STOW, STOOW, | 15 (61495 W)
SEW, SEOW, SEOOW maximyim at 250 V
over 15.2m 4-conductor 12— 2 AWG (3.31 - 33.6 mm?) maximym (3-pole, 4-
wire, 3{phase delta)
(over 50 ft) SJOW, SJIOOW,'SITW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW,
SEW, SEOW, SEOOW
0-152m 4-conductor 12 — 2 AWG (3.31 — 33.6 mm?)
(0—50 ft) SJOW, SJIOOW, SIJTW, SITOW, SITOOW, SJEW,
SJEOW, SJEOOW, SOW, SOOW, STW, STOW, STOOW, | 20 A (8660 W)
20 A at 250 V (3{pole, SEW, SEOW, SEOOW maxim]:m at250 Vv
4-wire, 3-phase flelta) | over 15.2 m 4-conductor 10 — 2 AWG (5.26 — 33.6 mm?) maximyim (3-pole, 4-
wire, 3{phase delta)
(over 50ift) SJOW, SJIOOW, SIJTW, 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?)
(050 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW, 30 A (12990 W)
30 A at 250 V (3-pote; SECOW Traximmum at 250 V
4-wire, 3-phase delta) | oyer 152 m 4-conductor 6 — 2 AWG (13.3 — 33.6 mm?) maximum (3-pole, 4-
wire, 3-phase delta)
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
0-152m 4-conductor 4 — 2 AWG (21.1 —33.6 mm?)
(050 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW, 50 A (21650 W)
50 A at 250 V (3-pole, SEOOW maximum at 250 V
4-wire, 3-phase delta) | gyer 152 m 4-conductor 4 AWG (21.1 mm?) maximum (3-pole, 4-
wire, 3-phase delta)
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,
SEOOW
60 Aat250V (3-pole, | 0-15.2m 4-conductor 4 — 2 AWG (21.1 — 3.6 mm?) 60 A (25980 W)

maximum at 250 V

Table 10.13 Continued on Next Page
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Table 10.13 Continued

Description of cord set

used

Ratings of fittings

Length of cord Flexible cord used?

set

Ratings of cord set

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

(0-501t) SEOOW
over15.2m 4-conductor 2 AWG (33.6 mm?)
(over 50 ft) SOW, SOOW, STW, STOW, STOOW, SEW, SEOW,

SEOOW

maximum (3-pole, 4-
wire, 3-phase delta)

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

10.7.5 Lendths

ble 10.2, Table

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 Tal
10.3, and Tabje 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 ft).
10.7.5.2.2 The maximum length of an outdoor-use cord’;set with a 3-outlet cord conneg

compliance w

th Table 10.4, Table 10.9, Table 10.10, Table 10.11, Table 10.12, and Table 10

tor shall be in
13.

10.7.6 Ratings

10.7.6.1 Geperal

10.7.6.1.1 Hach 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
A. Each individual legof\the extension cord set described in 10.7.4.2.1 may be rated equal

the ampacity
A.

bf the-cord, as provided in Table 10.2 and Table 10.3, provided the total does

han 125V, 15
to or less than
not exceed 15

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), wh

ichever 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
(if provided), whichever is less, by the voltage rating of the attachment plug. For example, for 18 AWG
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(0.824 mm? Type SPT-2: 10 (amperes) X 125 (volts) = 1250 watts (for a connector rated 125 volts); and 10

(amperes) X 2

50 (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.

e rating of the

10.7.6.3.4 The ampacity for each cord set in Table 10.9 — Table 10.13 shall be the maximum current
rating in amp imum voltage
rating of the cgrd set is the voltage rating of the fittings used.

10.7.6.3.5 hen determining the maximum wattage rating of an outdoor-use cord set,|the following

items shall be

a) The
the cor
whiche

b) Whg
rating g

c) Whs
rating g
the fitti
(if prov

10.7.6.4 Ge
induction po

10.7.641 G

induction power transmitters or both in accordance with 9.8.

e
\rLer transmitters

considered:

wattage rating of the extension cord set shall be determined by multiplying th
d (Table 10.9 — Table 10.13) or ampere rating of\a cord connector, or a switch
ver is less, by the voltage rating of the attachment plug.

n 3-phase fittings are used, the wattage rating of the cord set is 1.732 times h
etermined in 10.7.6.2.5; and

n fittings with a dual rating of 125/250 V are used in a 3-wire circuit, the max
f the cord set shown in Table 1012 is the result of multiplying the maximum vo

ngs, 250 V, by the lowest ampacity of either the flexible cord, the cord connect
ded).

ral use extensjon.cords employing supplementary charging circuits an

eneral use™extension cords are permitted to employ supplementary chargi

e ampacity of
(if provided),

gher than the

mum wattage
Itage rating of
Dr, or a switch

d/or

ng circuits or

10.764.2 G

bheral use extension cords employing 18 AWG (0.82 mm?) flexible cq

rd 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 10.13A.
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Table 10.13A

Number of permitted outlets, outputs, and circuits for devices employing supplementary charging

circuits and/or induction power transmitters

Max. No. of supplementary charging circuit
Max. no. of induction
. outputs

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 1

12 (3.31) 3 5 1 1

10.8 Adapté¢r cord sets

10.8.1

10.8.1.1

Gengral

requirements|in 10.7.4.3.

In addition to the requirements in 10.8.1 — 10.8.5, an adapter ‘cord set shall comply with the

10.8.1.2 Anjadapter cord set is intended for use at locations suchas'construction sites and is designed:

a) To provide power from one plug configuration to a-single-outlet configuration. S¢e Figure 10.3
and Tgble 10.14Table 10.14;

b) To grovide 2 or 6 outlets on one connector body.ef the same configuration as the plug or convert
to another configuration. See Figure 10.4 and Table 10.14;

c¢) To qonvert from one plug to 2 or 3 single-outlets of the same configuration as the plug or convert
to anogher configuration. See Figure 105 for typical constructions and Table 10.14; apd

d) To provide power to a maximumof either 3 or 6 in-line single outlets, based on the wire gauge

and lepgth specified in Table 10:15. See Figure 10.6 and Table 10.15.

Table 10.14
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 plug Cord connector Max. cord length, Minimum gduge,
rating rating m () AWG (mm?)
15A 15A 15.2 (50) 14 (2.08)
15A 15A 30.5 (100) 12 (3.31)
15A 20A 0.6 2) 14 (2.08)
20A 15A 15.2 (50) 14 (2.08)
20A 15A 30.5 (100) 12 (3.31)
20A 20A 15.2 (50) 12 (3.31)
20A 20A 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 10.15

Fittings and cord length for adapter cord sets employing in-line outlets

Attachment plug Cord connector Max. cord length, Minimum gauge, Max. no. of
rating rating m () AWG (mm?) outlets
15A 15A 15.2 (50) 14 (2.08) 3
15A 15A 30.5 (100) 12 (3.31) 3
20 A 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

S$4405

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

S4407
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Figure 10.6

Adapter cord sets employing in-line outlets

Maximum six outlets

Maximum [three outlets

S4408
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10.8.1.3 An adapter cord set is an assembly consisting of an attachment plug, a length of extra-hard-
usage flexible cord, and one or more connector fittings providing a total of not more than 6 outlets.

10.8.2 Fittings

10.8.2.1 An adapter cord set may employ the same or different NEMA configurations of plug and
connector fittings 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 [I5 A or an attachment plug rated 15 A used in combination with a single outlet rated 20 A
meets the intgnt of the requirement.

10.8.3.1 The interconnecting flexible cord shall be Type SOW, SOOW,"STW, STOW, §TOOW, SEW,
SEOW, or SHOOW 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?),‘ahd 4 AWG (21.1 mjm?) 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 meagured from the
face of the plug to the face of any connector and shall not exceed 30.5 m (100 ft).

10.8.3.3 The length of an adapter cord set employing a 15-A plug and 20-A outlet shall hot be greater
than 0.6 m (2 ft).

10.8.4 Joints

10.8.4.1 An|adapter cord set with more than one single-outlet connector fitting may hav¢ 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 6f.the joint insulation to sunlight and mechanical abuse shall be af least equal to
that of the inferconnecting flexible cord. Molded-on joint insulation shall be compatible with the material
used in the jagcket of.the flexible cord and shall adhere tightly to the jacket so as to exclude moisture.

10.8.4.3 A jpint) between two or more flexible cords in an adapter cord set shall haye a minimum
insulating-body thickness of Z.38 mm (3/3Z'in) covering all live parts.

10.8.4.4 The thickness mentioned in 10.8.4.3 shall 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.

10.8.4.5 Insulation of neoprene, polyvinyl chloride, or butyl rubber is acceptable, provided that its
adhesion to the cord jacket complies with 11.11. Joint insulation of other material may be investigated to
determine its acceptability.

10.8.4.6 Joints shall comply with the tests described in 11.3.4 and 12.2.2.
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10.8.5 Ratin

10.8.5.1
lengths of 2 —

gs

15 m (6 — 50 ft) shall be used for adapter cord sets less than 15-m (50-ft) long.

An adapter cord set shall comply with Table 10.14 and Table 10.15. The values for cord set

10.8.5.2 The electrical ratings of the adapter cord set shall be based on the ampere rating of the lowest

rated fitting us

ed.

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 Gene|

10911 As
attachment pl
Attachment PI
Standard for
ANSI/NEMA V]
Part 1: Gener,
approved conf

l'al

pecial-use cord set shall consist of a length of flexible cord, an assembled
lg, and a cord connector or appliance connector in accordance, with the

VD 6; the Standard for Appliance Couplers for Household*and Similar Gener
Al Requirements, UL 60320-1; IEC 60320-1 and IEC 60320-2-2; or of anoth
guration.

10.9.1.2 A special-use cord set may incorporate a through-cotd switch.

10.9.1.3 A special-use cord set may incorporate an overcurrent protection device.

Igs and Receptacles, UL 498; the Standard for Wiring Device Configurations,
Plugs, Receptacles, and Cable Connectors, of the Pin_and Sleeve Ty

or molded on
Standard for
UL 1681; the
e, UL 1682;
bl Purposes —
er non-NEMA

the minimum

dard shall be
volved with its

10.9.1.4 Th¢flexible cord shall comply either with:
a) The requirements of the Standard for-Flexible Cords and Cable, UL 62; or
b) The| requirements of the Standard for Appliance Wiring Material, UL 758, and
constryction 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 stan
evaluated with respect to the requirements for the specific application and any other items in
special use.
10.9.2 Plugs
10.9.2.1 Eachspeciai-usetordsetshatttrave aconductorattachedtoeachbiade; pim, orT

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

ontact in each

10.9.2.2 Corresponding terminals of the plug and connector of a special-use cord set shall be connected
to the same conductor of the cord.

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

plug.

10.9.2.4 The voltage rating of the cord connector shall be identical to that of the attachment plug.

10.9.2.5 An outlet fitting shall not be connected in the cord between the end fittings of a special use cord

set.
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10.9.2.6 Appliance plugs are limited to use on heater cord.

10.9.2.7 Except as noted in 10.9.2.8, if a 3-wire outlet fitting having an offset center contact is of other
than a configuration specified in ANSI/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, need not comply
with these requirements.

10.9.2.9 A special-use cord set having 20 AWG (0.52 mm?) conductors and employing a cord that
complies with the Standard for Appliance Wiring Material, UL 758 and is 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:

a) Haye an attachment plug of the 1-15P configuration that complies with the-rgquirements in
Sectioh 7, Plugs;

b) Hae a 2-pole, 2-wire cord connector with configuration other than 1-15R; and
c) Be provided with overcurrent protection in accordance with 9.7 and 9.10.
10.9.3 Flexible cord
10.9.3.1 The flexible cord of a special-use cord set shall be one-6f the cords in Table 10.1.

10.9.4 Lendgth

10.9.4.1 Exg¢ept 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 overallNlength of the special use cord set required for each
application.

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 ¢ord shall have a maximum length of 6.1 m (20 ft). If made with jacketed cord,the maximum
length shall bg 15.2 m (50 ft).

10.9.5 Nondetachable

10.9.5.1 A gpecial-use. nondetachable power supply cord may optionally be provided with a remote
control featurg. A remote control feature shall comply with the requirements of 9.9.

10.9.5.2 A gpecial-use nondetachable pn\/\/pr-qllpply cord nmplnying a remote control fdature 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 Special-use cord sets shall comply with Section 31, Special Use Cord Sets.

10.9.6.2 Special-use cord sets using a single outlet having 1-15R configuration shall be marked in
accordance with 32.4.

10.9.6.3 A special-use nondetachable power-supply cord employing a remote control feature shall be
marked, "WARNING" and the following or the equivalent, "The special-use cord set could turn on
unexpectedly without the user being present. To Reduce the Hazardous Condition — Unplug the appliance
that is plugged into the receptacle(s) of the device before servicing." Lettering shall not be less than 3/32
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inch (2.4 mm) high and shall either be molded or hot stamped on the remote control device with letters not
less than 1/20 inch (1.3 mm) high so as to be visible during use, or be provided on a permanent tag
attached to the flexible cord. The leading edge of the tag shall be located within 3 inches (76.2 mm) of the
point where the cord enters the body of the remote control device. The tag shall be attached in a manner
that it cannot be easily removed. The tag shall have the added marking in letters not less than 3/32 inch
(2.4 mm) high: "Do not remove this tag."

10.9.6.4 A special-use nondetachable power supply cord not intended for use with a motor load shall be
marked, "WARNING" and the following or the equivalent, "This special-use power supply cord is not to be
used with a motor load." Lettering shall not be less than 3/32 inch (2.4 mm) high and shall either be
molded or hot stamped on the remote control device with letters not less than 1/20 inch (1.3 mm) high so
as to be visible during use, or be provided on a permanent tag attached to the flexible cord. The leading

edge of the ta
the remote co
shall have the

10.10 Vacuu

Shall be Tocated within 3 Inches (76.2 mm) of the point where the cord enie
ntrol device. The tag shall be attached in a manner that it cannot be easilyrem
added marking in letters not less than 3/32 inch (2.4 mm) high: "Do notemovs

m cleaner and floor-finishing machine cord sets

's the body of
poved. The tag
this tag."

10.10.1 A 1-[15P cord set intended for use with a vacuum cleaner or floorfinishing machipe that meets
the following donditions may have a plug larger than that specified in Figure 5 and shall be ¢onsidered for
special use:

a) The| flexible cord employed is Type SV, SVO, SVQQO; SVT, SVTO, SVTOO, SYE, SVEO, or

SVEOOQ;

b) The lcord employed is at least 4.6 m (15 ft) long; and

c) The power-supply cord is marked in accordance with 30.4 and 30.5.
10.11 Recreptional vehicle cord sets
10.11.1 A cord set for use with a recreational vehicle shall consist of an attachment plug apd a length of
flexible cord ¢onnected to a single’ outlet cord connector that complies with 10.11.2 —|10.11.4. The
attachment pliig and flexible cord-employed shall comply with the requirements in 10.3.2.1 and 25.1. A
special-use cdrd set for use with.a recreational vehicle shall not employ a through-cord switclp.
10.11.2 Excgpt as noted'in 10.11.3, the length of the finished assembly shall not be less than 9.1 m (30

ft) when meas

10.11.3 The

Lired according to Figure 9.1.

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

10.11.4 The cord connector shall be of a locking-type, L5-15, L5-20, L5-30, L5-50, L5-60, L6-15, L6-20,
L6-30, L6-50, L6-60, L7-15, L7-20, L7-30, L7-50, L7-60, L8-20, L8-30, L8-50, L8-60, L9-20, L9-30, L9-50,
L9-60, or L14-20, L14-30, L14-50, L14-60 configuration identical in ratings to the attachment plug attached
to the supply end of the cord set. The cord connector shall be molded of butyl rubber, neoprene, or
polyvinyl chloride (or other equivalent materials) and shall be molded to the flexible cord so that it adheres
tightly to the jacket of the cord at the point at which the cord enters the connector body (see 11.11). If a
right-angle body is used, the configuration shall be oriented so that the grounding member is the member
farthest from the point of cord entry.

10.11.5 The cord connector of a cord set having 8 AWG (8.36 mm?) circuit conductors shall not be
marked with a current rating.
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10.12 Hospital grade power-supply cords, extension cords, and cord sets
10.12.1 Hospital grade power-supply cords

10.12.1.1

Hospital grade power-supply cords shall employ plugs as described in 7.3.

10.12.1.2 Hospital grade power-supply cords shall employ flexible cord of the Type SJO, SJT, SJTO,
SVO, SVT, SVTO, or other jacketed type cord of equal or harder usage.

10.12.2 Hospital grade extension cords

10.12.2.1 Hq
connectors dd

10.12.2.2 The flexible cord employed shall be Type SJO, SJT, SJTO, or other jacketed typ

or harder usa
(5.26 mm?) si

10.12.2.3 A

10.12.3 Hogpital grade cord sets

10.12.31 H
requirements

10.12.3.2 A

evaluated wit
special use.

10.123.3 H

SVTO, or oth¢r jacketed type cord of equal or harder usage or an equivalent Appliance Wirir]

10.12.4 Markings

10.12.4.1
accordance
Extension Co

H

ge and either 16 AWG (1.31 mm?), 14 AWG (2.08 mm?), 12 AWG-(3.31 mm
re of conductors.

pspital grade cord sets shall employ plugs described in 7.3 and connector
of IEC 60320-1 or of another non-NEMA approved configuration.

special use cord set incorporating design features not covered by this sta
h respect to the requirements for the specific application and any other items in

bspital grade cord sets shall-employ flexible cord of the Type SJO, SJT, SJT

Dspital grade:power-supply cords, extension cords, and cord sets shall

vith Seection 27, Hospital Grade Attachment Plugs, Connectors, and H
ds.

10.13 Cord

10.13.1

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

b cord of equal
?), or 10 AWG

s meeting the

ndard shall be
volved with its

0O, SVO, SVT,
g Material.

be marked in
ospital Grade

it i |

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

appliance plug (appliance connector) as described in the Standard for Attachment Plugs and Receptacles,
UL 498 assembled to a length of heater cord and may include a through-cord switch. See Table 10.1 and

Table 10.16.
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Table 10.16
Pins of appliance and flatiron plugs

Configuration of pins Dimension of pins
Spacing Diameter, Length,
between
centers,
Type and rating of plug that mm mm mm
accommodates 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 (9/16 — 5/8)
+0.005)
Flatiron plug ratg¢d 2 In Line 17.5 4.8+0.13 19.1-222
5Aat250Vand(10 Aat125V (11/16) (0.188 (3/4-17/8)
+0.005)
Jumbo appliancg plug rated 2 In Line 27.0 4.8+0.13 19.1-22.2
10Aat250 Vand 15Aat 125V (1-1/16) (0.188 (3/4-7/8)
+0.005)
Reversible plug {for two-heat control) rated 3 In Line 222 4.8 +0.13 19.1-222
10Aat250 Vand 15 A at 125 V2 (7/8) (0.188 (3/4-7/8)
+0.005)
Reversible plug {for two-or three-heat 3 One pin at 22.2 4.8 +0.13 19.1-22.2
control) rated apex of an
10 A at 250 Vand 15 A at 125 V2 equilateral (7/8) (0.188 (3/4 - 7/8)
triangle £0.005)

@ Usually this plu

g is made without a contact in one of the holes,

10.13.2 The
element shall
standard.

10.13.3 An §
shall not be us

10.14 Cord s$ets with flatiron plugs

length of heater cord in a speeial-use cord set for use with appliances with a heating
not be less than 0.6 m (2 At)- See Figure 9.1 unless otherwise specified in the relevant

ppliance plug (appliance connector) that is rated more than 10 A but not mere than 15 A

ed with a heater.cord having conductors smaller than 16 AWG (1.31 mm?).

10.14.1 Eac

plug (applianc
assembled to

and a flatiron
hcles, UL 498
d Table 10.16

special-use cord set for use with flatirons shall consist of an attachment plug
conhector) as described in the Standard for Attachment Plugs and Recept

unless otherwise specified in the relevant standard.

10.15 Cord sets for appliances rated 50 W or less

10.15.1

10.15.1.1 Th

General

ese 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 Th

e flexible cord shall be Type TST or TPT, or shaver cord.
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Exception: 2-wire, Type SP-1, NISP-1, SPT-1, NISPT-1, SPE-1, or NISPE-1 flexible cord may be used
provided that it employs individual strands of 36 AWG (0.013 mm?).

10.15.2.2 The flexible cord shall be at least 1.5 m (5 ft) long but not longer than 2.4 m (8 ft). 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 The two contacts in an appliance connector having tubular contacts with the longitudinal axis
parallel shall he as indicated in Table 1017

Table 10.17
Contacts
Contact Minimum Maximum
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 ratefd 50 W, 125 V
(or 250 V) depending 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 ap offset center
contact) that has the contacts arranged’in a manner other than that described in 6.5 only iffit is marked in
accordance with 32.5.

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

PERFORMANCE
11 Attach

11.1 Conductor secureness test

11.1.1 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 the test in 11.1.1 is being performed, the angle between the element and the cord conductor
shall be the same as in the completely assembled fitting. 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 (1
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in/min). The machine shall be equipped with a scale from which the load can be read to a value of 0.4 N
(0.1 Ibf). The accuracy of the scale shall be within 2 percent of the value read, and weights shall be
provided for calibrating the machine.

11.2 Security of insulation test

11.2.1 A parallel cord that has a nominal insulation thickness less than 1.52 mm (0.060 in) (such as
Types HPN, SP-1, SP-2, SPT-1, SPT-1W, SPT-2, SPT-2W, SPE-1, SPE-2, and XTW) shall be so secured
within the fitting that the insulation is kept from slipping away from the terminal connections. Unless the
conductor insulation is secured by a knot in the cord inside the fitting, or by an equivalent positive means,

the assembly shall be capable of withstanding a pull of 67 N (15 Ibf) for 2 minutes. See 11.2.2.

11.2.2 To defermine that the conductor insulation is secured as required in 11.2.1, the

wired as interlded with a 152 — 203 mm (6 — 8 in) 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'apg

mm (1 in) fro

severed at th¢ slit portion. While the connector fitting is securely held (by its)blades in th
attachment plyig or current tap), a pull of 67 N (15 Ibf) shall be applied for a.period of 2 minu

end of the co
conductors at

11.2.3 When
inside the fittin

long. The slit in the insulation shall be made approximately 152’mm (6 in) from the entry into
he conductor and the separator (if any) shalldbe severed at the slit portion. The 67 N (15 Ibf)

all strands of t
pull test shall &

11.24 Ifani
possible to thg
blade or conta|

11.3 Strain nelief test

11.3.1 Gene

11.3.1.1
described in 1]

11.3.1.2 The

A puill exerted-ona cord of constructions other than those that have been subjec

its entry into the fitting, and all strands of the conductor and the separator (if

d. Detachment of the insulation from the holding means within the fitting, o
he entry of the fitting, is considered to be unacceptable.

the conductor insulation on Type HPN flexible ¢ord’is seated 9.5 mm (3/8
g after molding, the length of cord specified in:14.2.2 shall be 254 — 305 mn

e applied and evaluated as described in 1:2.2.

nsulation crimp connection is used, the conductor insulation shall be remove

ct.

ral

.5 shallmot be transmitted directly to the terminals of a fitting.

testvshall be performed by using dead weights or, at the manufacturer's op

tting shall be
tion on each
roximately 25
any) shall be
e case of an
les at the free
baring of the

in) minimum
n (10 — 12 in)
he fitting, and

d as close as

insulation crimp. The pull shalkthen be applied between the bare conductor strands and the

ed to the test

ion, a power-

driven tensile testing-machirefatensiletesting-machineisused—it-shalt-havejaws-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 percent 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?).

11.3.2.2 To determine compliance with 11.3.2.1, the fitting shall be securely supported by a rigid, flat
plate mounted horizontally. The plate shall have a hole just large enough for the supply cord to pass
through. The specified pull shall be applied to the flexible cord for the required time, in a direction
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perpendicular to the plane of the cord-entry hole. Right-angle fittings may be supported by the blades as
the test is performed.

11.3.3 Investigation of strain relief clamps requiring supplementary mechanical protection

11.3.3.1  Each of six representative complete strain relief assemblies shall be used for this test. Each of
three unaged assemblies, as well as each of three assemblies after aging, shall be tested for 7 days in a
forced-draft circulating-air oven at 90.0 £2.0°C (194.0 +3.6°F). Each assembly shall be subjected to a
dielectric voltage-withstand test as required for the device, followed by a 133 N (30 Ibf) strain-relief test for
1 minute, and then again subjected to the dielectric voltage-withstand test for 1 minute. The dielectric
voltage-withstand test shall be conducted both between conductors and between metal parts of the clamp
and the conductors connected together. In no case shall there be any dielectric breakdown or arc-over,
and the strain-relief means shall prevent any movement of the cord that might transmit-the strain to the
wiring terminals of the device. Prior to the test of the oven-aged assemblies, these assemblies shall be
visibly examined and show no evidence of damage to the cord insulation.

11.3.4 Joinfs and general-use fittings

11.3.4.1 A jpint in the flexible cord shall be capable of withstandingea“straight pull of 133 N (30 Ibf)
applied betwgen the joint and the cord.
11.3.4.2 To gletermine that a joint complies with 11.3.4.1, the jeint'shall be securely supported by a rigid,

flat plate mou
through. The
cord in a direq
the cord from

11.3.5 Flatii

11.3.5.1 The
the form of a
described in 1

11.3.5.2 Thd
the female co
and the plug,
Where there
slippage at th
acceptable if

nted horizontally. The plate shall have a hole just large enough for the suppl
bull as specified in 11.3.4.1 shall be applied bysmeans of a weight for 1 minutg
tion perpendicular to the plane of the cord-entry hole. The detachment of eithg
the termination at the joint is not acceptable.

on and appliance plugs

strain relief provided in a.flatiron or appliance plug shall keep a stress applig
pull or twist) from being-transmitted to the plug terminals when the assemb
1.3.5.2.

plug shall be wired as received, except that the cord conductors shall be disc]
htacts of the plug, and a pull of 35 Ibf (156 N) shall be applied for 1 minute betf
The force,may be exerted by any convenient means, but shall not be apq
is slack~between the strain-relief point and the terminal connection, a sli
b point-where the strain relief itself is applied is not objectionable, but the resu
he.ends of the cord are pulled away from the terminal cut. Disconnecting of

y cord to pass
to the flexible
br conductor of

d to a cord (in
y is tested as

pnnected from
ween the cord
lied suddenly.
ght amount of
ts shall not be
he molded-on

plug female c

bntacts does not anlnly

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-in) 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 degrees within the plug body at the point of separation of the 2 conductors, the strain-relief means
shall not be acceptable.
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11.3.5.5 The illustration in Figure 11.1 shows a device acceptable for making the torsion test. The cord
shall be gripped in a clamp at the end of the shaft, and the plug shall then be twisted slowly by hand until
the weight is lifted clear of its support or until failure occurs. With the weight hanging freely, the applied
torque shall be 0.34 N-m (3 Ibf-in).

Figure 11.1

Torque testing equipment

:
ﬁ:

102 mm
(4in)

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 Dielec

11.4.1 Each
period of 1 m
11.8, the appl

11.4.2 Bare
being condud
other conduct

11.4.3 The fest potential shall be.'supplied from a 500 VA or larger capacity testing trans

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

by a voltmetef.

bplication of the force.
Ligh-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 be:capable of withstanding without br
inute, before and after conducting the _Crushing test, 11.7, and the Impact r

I ends of a power-supply cord may be separated from each other while the t
ted. The test shall be repeated until each conductor has been tested with re
Or.

ntially sinusoidal\and can be varied except when a voltmeter is used in the o
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 ap
ubstantially uniform rate and as rapid as is consistent with its value being corr

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

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

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

pakdown for a
bsistance test,

bst in 11.4.1 is
spect to every

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

aalhmaant A caolidbladec—o avamrma—lanath
3

d into a cord

11.4.4 An ak

Loy aan £
o CTT Prag— it oOUNMU— omauC oS U TTTIaAT At oyt

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;

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 in)] 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 h at room temperature before beingsu

test mentioned

11.6 Accele

11.6.1 Rubber compounds

11.6.1.1 Mol

deterioration @nd shall show no greater change in hardness than“10 numbers after be

described in 1

in11.5.1-11.54.

rated aging test

ed 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 [
at a tempera
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 h in a full-draft circul
ure of 100 +2°C (212 +3.6°F). The joint or device shall be allowed to
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.

accelerated<aging tests described in 11.6.1.1 — 11.6.1.3 shall be made on
Lbber anden specimens for each basic rubber compound employed for the joi

fompounds

bjected to the

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

ating-air oven
rest at room
ined again as
d the average

pint or device

specimens of
nt or device.

11.6.2.1

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

discoloration, or other visible signs of deterioration as the result of exposure for 96 h 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

11.71

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

fitting becomes unfit for use; or

parts become exposed to unintentional contact.
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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-in) 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 Whe
extent that it
comply with t
oven for 7 d
subjected to t

11.8.2 Each
nylon rope, th
point labeled
shall hang fre]
which is a pig
from striking

block C shall

(45 in). Lifting
11.2. At this p
plane of the f
and the fitting
1000 cycles.

subjected to the Impact test, 11.8.2, each molded-on fitting shall not crack J)r break to the

1becomes unfit for use, or live parts become exposed to unintentional conta

e Dielectric voltage-withstand test in 11.4. The fitting shall be conditioned in 3
ays at 90.0 £1.0°C (194.0 +1.8°F) and then cooled to room tegmperature
ne Impact test.

of six representative molded-on fittings shall be tested. Each-fitting shall be ¢
e free end of which shall be passed through and knotted’ behind a bushing
A in Figure 11.2. The rope shall be free to rotate in the'bushing. Initially, the
ely and rest in the position labeled "1" in Figure 112 dgainst the vertical face
ce of maple 40 — 50 mm (1.5 — 2 in) thick that is\sufficiently high and wide t¢
near one of the edges of the block. The grain.shall run vertically. The plane
contain point A. The distance from the bushing to the contact end of the fitting
member B of the machine shall lift the fitting by the rope to the position labelg
pint, the edge of member B farthest from point A shall be approximately 1 m (
hce of block C on a line normal to-the plane A. The rope shall be released frj
shall fall freely to strike block.C) The machine shall repeat the operation ¢

ct, and it shall
circulating-air
before being

onnected with
located at the
ope and fitting
bf the block C,

keep a fitting
of the face of
shall be 1.1 m
d "2" in Figure
B8 in) from the
pm member B
bntinuously for
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Figure 11.2

Impact resistance test
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Legend:

A — Supporting bushing
B — Lifting Member

C — Maple block

1and 2 - See 11.8.2
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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 in) in length shall be secured to the
flexing apparatus so that the flexible cord assumes the natural bend permitted by the fitting construction.
The maijor axis of any right cross-section of the cord shall be parallel to the longitudinal axis of the rotation
shaft of the tgst fixture (see Section A-A in Figure 11.3) so as to allow the cord to flex without any twisting
of the parallel|jconductors. 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 degrees 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 in) 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 degrees to one side, back past the
vertical position until 90 degrees 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 circuiit.

11.10 Jacket retention test
11.10.1 General

11.10.1.1 Following the tests described in 11.10, there shall not be any fillers, separators, insulation, or
bare conductgrs visible at the point where the cord enters the fitting, A ‘plug, connector, or durrent tap of a
cord set or power-supply cord, including a nonintegral parallel-type-cord, employing 18 AWG (0.824 mm?),
16 AWG (1.3] mm?), or 14 AWG (2.08 mm?) conductors shall g $6 tested to determine the ability of the
fitting to acceptably retain the jacket of the flexible cord to whichit is molded.

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

11.10.2.1 The molded-on fittings of each of six-representative assemblies, with 0.3 m (12 in) of flexible
cord attacheq, shall be rigidly secured by the-blades to the test apparatus used for the Abrupt pull test
described in 12.5. The flexible cord of eagh-assembly shall be subjected to 10 impacts usipg the method
described in [12.5. Immediately, following the 10 impacts, compliance with 11.10.1 shall be determined
using the progedure described in 11.10:2.2 and 11.10.2.3.

11.10.2.2 Using any convenient method, each molded-on fitting shall then be connected - by the body —
to a test appgratus having.a ‘vertical assembly capable of rotating through 360 degrees and securing the
fitting so that|the cord exits the fitting being tested with the longitudinal axis of the cord |n a horizontal
direction, perpendicular to the plate face.

11.10.2.3 A pmweight of 1.4kg (3 Ib) shall be suspended at a point 0.2 m (8 in) from where the cord enters
the fitting for 45—s—With-the-weight-still-attached,thetest-apparatus-meuntingplate-shall-be rotated 360
degrees about the horizontal axis of the cord exit (from the fitting) in 15 s, during which time the cord-body
interface shall be visually examined to determine compliance with 11.10.1.1.

11.10.3 Method Il — applicable to all molded-on plug assemblies

11.10.3.1 Each of six previously untested representative assemblies, with 0.30 m (12 in) 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 in) 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 in) 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.
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Figure 11.4
Cycling heat test
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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 wi

thout thermocouples present.
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11.12.2.7 The circuit shall be closed by connecting all plugs to cord connectors in series.
the series connection a short-circuited plug shall be inserted into the last cord connector bo
closed path for the current.

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

11.12.3 Test procedure

11.12.3.1
reset to zero at the start of each test.

At the end of
dy to create a

1/2 h off time,

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

11.12.3.2 When all adjustments have been made, the test table and specimens shall(beg
thermocoupleg placed on the inside faces of the cover, as specified in 11.12.2.5; to
temperatures.

11.12.3.3 The current output shall be adjusted to the required level. The first cycle sh
percent of ratgd current, followed by 30 cycles at 125 percent of rated current:\ldpon complet
cycle, the extgnsion cord shall be operated at 100 percent of rated current until three measu
min intervals imdicate that the temperature is stabilized, or until the temperature rise exceeds
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Figure 11.5
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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 degrees 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?).



https://ulnorm.com/api/?name=UL 817 2023.pdf

UL 817 MAY 16, 2023

Figure 11.7
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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 in) 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 thel 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 off pin shall be capable of withstanding a pull of 89 N (20 Ibf) for 2 minutes-without loosening,
when tested ih accordance with 12.1.3. In a fitting of non-rigid construction, the fesidual displacement of
either blade measured 2 minutes after the removal of the weight shall not exceed 2.4 mm (3432 in).

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 ping, or both, to pass through it. A weight.that exerts the specified pulling forcq shall then be
supported by pach blade or pin in succession.

12.2 Temperature test
12.2.1 Gengral

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 tgsted in accordance with 12.2.1.2. A product that employs a fuse shall be testefd with the fuse

in place, and {he fuse shall: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.
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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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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 ddditional 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 r¢sults shall be considered acceptable if all of the following conditions are met:

a) TheJratio for each pair of pulls (test/reference) is 0.55.0r larger for at least two pulls (of the three
pulls pgrformed) on each representative plug;

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

c¢) 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 nof previously involved in testing may test each of three representative plugs a$ described in
12.3.4, 12.3.5)and 12.3.6. The results(shall be considered acceptable if the test results of both individuals
comply with 12.3.8 (a) and (b).

12.4 Blade pull test at elevated temperature

12.4.1 Following the gven 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 in).

12.4.2 Exceptas notedin 12.4.3, each of six representative plugs or current taps molded to a length of
cord no more than 150 mm (6 in) 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 in) 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 h, 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.
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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 in) 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
degrees to the vertical.
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Figure 12.3

Abrupt pull test apparatus
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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 in). 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
in). 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 oz).

Figure 12.4

Clamping mechanism
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12.5.3.4 The¢ representative assemblies being tested shall be subjected to an impact by raising and
releasing a 1/1-kg.(2-1/2-b) weight, allowing it to fall freely for a distance of 0.25 m (10 in) to impact the
strike plate. This-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 12
V 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.

12542 The
TPT, TST, sha

12.5.4.3 The
AWG (5.26 mr

12.5.4.4 Inst
fall freely for 1

12.5.4.5 Inst
two shall be te

a) Blad
b) Plug
c) Plug

Right-angle pl

abrupt pull test shall not be required for power-supply cords employing Types

ver, and clock cords.

abrupt pull test shall not be required for cord sets and power-supply cords
n?) and larger flexible cords.

bad of the test value indicated in 12.5.3.4, the 1.1-kg (2-1/2-Ib) weight shall &
BO mm (7 in) to impact the strike plate.

bad of the test orientations described in 12.5.3.1,.0f the six representative deVv
sted in each of the following orientations:

es in the vertical position,
rotated 90° to the right of the verticalposition, and

rotated 90° to the left of the vertical position. See Figure 12.5.

Igs shall be tested only in_the cord-down position.

XTW, CXTW,

employing 10

e released to

ices required,
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Figure 12.5
Orientations for abrupt pull test for two conductor representative devices
STARTING POSITION
1 2
90° TO LEFT 90° TQ RIGHT
O C YY)
— 2 11
11 — 2
—/ —/
su0109
13 Tests for Range and Dryer Power-Supply Cord Kits
13.1 StrainJelief 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 cardkit shall prevent:
a) Damage to the €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) CO Ldbt bUtVVUGII thc bUld dl Id thc cdyc Uf thG hU:G ;II thc tht piatc.

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 in) thick sheet metal test plate having a length and width of 0.3 mm (12 in). 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

Number, size, and use of Current Voltage Plug type and Diameter of connection opening,
conductors rating, rating, configuration
mm (In)
A \") Minimum Nominal Maximum
2 10 AWG (5.26 mm?) unidentified 30 125/250 3 pole, 3 wire, 27.79 28.58 28.96
circuit and
1 10 AWG (%.26 mm?) grounded (10-30P) (1.094) (1-1/8) (1.140)
circuit
2 10 AWG ($.26 mm?) unidentified 30 125/250 3 pole, 4 wire, 27.79 28.58 28.96
circuit and grounding
1 10 AWG (%.26 mm?) grounded (14 - 30P) (1.094) (1-1/8) (1.140)
circuit and
1 10 AWG ($.26 mm?) grounding
2 8 AWG (886 mm?) unidentified 40 125/250 3 pole, 3 wire, 34.54 34.93 35.71
circuit and
1 10 AWG (%.26 mm?) grounded (10 - 50P) (1.360) (1-3/8) (1.406)
circuit
2 8 AWG (886 mm?) unidentified 40 125/250 3 pole, 4.wire, 34.54 34.93 35.71
circuit and grounding
1 10 AWG (%.26 mm?) grounded (14 — 50P) (1.360) (1-3/8) (1.406)
circuit and
1 10 AWG ($.26 mm?) grounding
2 6 AWG un|dentified circuit and 50, marked 125/250 3 pole, 3 wire, 34.54 34.93 35.71
1 |8 AWG (836 mm?) grounded f‘;rs?/ze”‘]”c';h (10 — 50P) (1.360) (1-3/8) (1.406)
circuit openidg
2 6 AWG (13.3 mm?) unidentified | 50, marKed 125/250 3 pole, 4 wire, 34.54 34.93 35.71
circuit and forwse with grounding
5 1-3/8 inch
1 8 AWG (836 mm<) grounded . (14 - 50P) (1.360) (1-3/8) (1.406)
A opening
circuit and
1 8 AWG (886 mm?) grounding
2 6 AWG (13.3 mm?) unidentified | 50, marked 125/250 3 pole, 3 wire, 43.66 44 .45 44 .83
circuit and for use with
2 1-3/4 inch
1 8 AWG (836 mm?) grounded . (10 — 50P) (1.719) (1-3/4) (1.765)
circuit opening
2 6 AWG (13.3 mm?) unidentified | 50, marked 125/250 3 pole, 4 wire, 43.66 44 .45 44 .83
circuit and for use with grounding
5 1-3/4 inch
1 8 AWG (8.36 mm*) grounded ] (14 — 50P) (1.719) (1-3/4) (1.765)
A opening
circuit and

1 8 AWG (8.36 mm?) grounding

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.
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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 strain relief

Temperature rating of material, °C

Duration of test days

Oven temperature, °C

75 10 100 +1
90 121 1
105 136 +1

13.2.3 Aflat

mandrel havin

g a diameter of approximately four times the thickness of the speCimen at the

13.3 Push-back force test

13.3.1 The
flexible cord
accordance W

13.3.2 Thef
from the cord
for simulating
exceeding 27

ith 13.3.2.

mounting opening. The metal plate such as the one described in 13.1.2 shall

N (6 Ibf). See Figure 13.1.

btrain relief means provided with a range or dryer power-supply cord kit sh
from being pushed into the cord mounting openihg of an appliance, w

lexible cord shall be held by the fingers 25(mm (1 in) from the point where the

the cord mounting in an appliance: The flexible cord shall be pushed back W

section of a rubber specimen shall be exposed in a circulating air ovefmaintained at 100°C
for a period ¢f 70 h. The specimen shall then be cooled to room temperature”and bent

90° around a
pboint of bend.

bll prevent the
hen tested in

cord emerges
be appropriate
ith a force not
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Figure 13.1

Power-supply cord push-back evaluation
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~+—— Buckling

—_— Casual
Force
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14 Tests for|cord connectors

14.1 Depth of cavity test

14.1.1 As required by 8.1.3, a.cord connector shall accommodate a parallel-blade attachment plug
without any blade exposure between 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 (0.260 x 0.065:in) for checking non-polarized slots and 8.2 x 1.7 mm (0.322 ¥ 0.065 in) for
checking polafized slots{Each gauge shall have a scribed mark located 18.2 mm (0.718 in}] from the end
of the gauge inserted.in‘the slot. A force of not more than 67 N or 6.8 kgf (15 Ibf) may be used to determine
if the gauge i fully inserted into the slot; after full insertion, the scribed mark shall not be Idcated outside
the plane of tHeface of the cord connector. The gauge shall be made of tool steel and shalfp edges shall
be removed to a radius of 0.4 mm (1/64 in).

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 the Standard for Attachment Plugs and Receptacles, 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 the Standard for Attachment Plugs and Receptacles, 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
5-20R7 5-15P 3
5-20P 3
6-15R 6-15P 6
6-20R? 6-15P 3
6-20P 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 cgnstruction will
accept only 20 A configuration, then 6 units of each shall be tested.

14.3.3 The $tandard test gauge shall be configured as shown incTable 14.2 using the line plades without
holes and with the grounding pin removed. The gauge shall thefibé inserted in the connector and a static
13 N (3 Ibf) (including the weight of the gauge), which tends toxfemove the gauge from the cpnnector, shall
be applied fof a period of 1 minute in a direction normal tothe plane of the face of the connector. There
shall not be more than 2 mm (0.08 in) displacement of.the’ gauge. 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 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
5-20PP 3
6-15R 2-15P 6
6-20R? 2-15P 3
G-Z0P" 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

6-20P 3

2 |f the construct

i e ol Ll A A 1an A £ " 4l a ek RTINS tructi ill
rwHracceproot e To 7 antz o7 contgtratons, e o tmsoreacsnamroetesteairtneconsiruction wi

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 blade’illustrated in Figure
14.1. Each ling¢ contact shall be capable of withstanding for 1 minute a static 2.2 N (0.5 Ibf) fapplied to the

test blade in &g

direction normal to the plane of the face of the specimen and

in" a direction that tends to

remove the test blade, when the test blade is fully inserted in the contact opening. There shalll not be more

than 2 mm (0.

8 in) displacement of the test blade.
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Figure 14.1
Test blade
B _ 19.05 + 0.25 DIA.
/
/\
I\¥ N
| L
'_
o
p
i
0 © (2]
S © o’ |
© e V<=
A
A
o
] \
:
1.55
1.50
6.37 >
| |, 633 0.84
0.76
R— | DI
©
N
AR
S
%
SEE NOTE%8
GRIND'THIS
-
BDIRECTION
u1068
Notes:
1 — All dimension 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 equiva

lenis-are-based-upen-06-neh—=26-4-mm
ea--00-rch—=26-4-mm-

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 (0.015in).
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.
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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 pl
grounding con
test shall be ¢
break 150 per
The blade of t
during each ¢
each shall be

ig shall be used and the grounding pin of the attachment plug shall be cen
tact of the connector fitting under test. The grounding contact of the connecta
pnnected through a fuse to the ground. The connector fitting shall bef¢aused

ne attachment plug shall mate with the contact of the connector fitting for not
ycle. If the construction will accept both the 15-A and 20-A configurations, t
fested. If the construction will accept only the 20-A configuration, then 6 units

nected to the
r fitting under
to make and

Cent of rated current for 50 cycles of operation at a rate not faster than 10 cyclés per minute.

more than 1 s
nen 3 units of
of each shall

be tested.

Table 14.4
Mating plug configurations for overload testing

No. of devices tested

6

Ce under test
1-15R
5-15R
5-20R?

Devi Mating plug
1-15P
5-15P
5-15P
5-20P
6-15P
6-15P
6-20P 3

lon will accept both the 15 A and 20 A configurations, then 3 units of each shall be tested. If the co
configuration, then 6 units of each shall be tested.

6-15R

6
3
3
6
6-20R? 3

2 If the construct struction will

unrestricted
ring a 64 mm
d without the
blug motion.

accept only 20 A
1444 |If com
attachment pl
(2-1/2 in) stro
connector fittir

ducted hy machine, the connector fitting shall withdraw and insert ar
g with-an average velocity of 760 75 mm/s (30 3 in/s) in each direction du
e ‘'measured from the fully inserted position. The velocity shall be determine

a-installed on-the-machine-inorderto-eliminate-raestrictions-on-the attachment
g-HStanea-ohHe-HHatrHhRe-Hh-oraeto-eHiate- e StHHGHORS-ORtHeatachheht

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 percent of the rated voltage, and
the closed circuit voltage shall not be less than 95 percent of the rated voltage. At the option of the
manufacturer the open circuit voltage may exceed 105 percent of the rated voltage.

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.

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.
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14.5 Temperature test

14.5.1 The contact temperature rise of a connector fitting shall not be more than 30°C (54°F) when the
connector is carrying its maximum rated current.

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 Temperature test(s) shall be conducted following the Overload test on six connector fitting
and shall continue 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 previously subjected to
the Overload [est.

1454 The
shorted attacl
shall be used

verloaded contacts of individual connector fitting shall be connected together|by means of a
ment plug of the configuration shown in Table 14.5. A standard solid\blade aftachment plug

wire that has
to the plug te
the constructi
the constructi

The terminals of the plug shall be short-circuited by means of the-shortest feg

rminals in order to minimize the generation of heat from sources other than
bn will accept both the 15-A and 20-A configurations, thef)3 units of each sh
bn will accept only the 20-A configuration, then 6 units-0f each shall be tested.

sible length of

e contacts. If
| be tested. If

AN ampacity at least equal to that of the connector fitting. Theshorting wire m{_’y be soldered
I

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 If the construc
accept only 20

ion will accept beth'the 15 A and 20 A configurations, then 3 units of each shall be tested. If the cg
\ configuration,'then 6 units of each shall be tested.

nstruction will

1455 The

using lengths

of no’less than 150 mm (6 in).

14.6 Retention of blades test (repeated)

14.6.1

connector fittings under test shall be connected in series in the test circuit with flexible cord

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.

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.
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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 shall not be any
electrical tracking or the formation of a permanent carbon conductive path that results in a dielectric
breakdown, as determined by the application of a 60 Hz essentially sinusoidal potential of 1500 V applied
for 1 min 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

TEST BLADE 1

MAX. 0.13 R ALL EDGES

1.40 -\
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MATERIAL : TOQL STEEL

TEST| BLADE 2

MAX. 0.13R ALL EDGES
o 1.40 /
/

T -~ 40R

7.80

|

MATERIAL : TOOL STEEL

su1076

Note: All dimensions in mm.

mm 0.13 1.40 1.52 4.0 7.80
(inch) (0.005) (0.055) (0.060) (5/32) (0.307)
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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|outlet of a cord connector of an outdoor-use cord set employing onefof-the gonfigurations
1-15R, 5-15R [or 5-20R shall be capable of being mated with a solid-blade attachment plug,| of the mating
configuration, jat a temperature of -20.0 £1°C (-4 +1.8°F) without resulting in acgap, betweeh the faces of
the mated fittings, exceeding 2 mm (0.079 in).

14.9.2 Each [of six representative cord connectors, assembled onto a 0.3'm (12 in) length of flexible cord,
and six repredentative mating attachment plugs, shall be conditioned at a temperature of 20.0 +1°C (-4
+1.8°F) for 4 hl

14.9.3 Following the four-hour conditioning period, one cord-connector and one mating atfachment plug
shall be taken|from the conditioning chamber, and immediately upon removal, the fittings shall be mated
with an insertjon force of 178 N (40 Ibf) applied for.a“maximum of 1 minute. This procedure shall be
repeated five additional times using a previously undsed plug and connector for each consegutive mating,
until all connegtors have been tested.

14.9.4 With ¢ord connectors having multiple outlets, one random outlet of each cord connector shall be
subjected to the insertions described in-14:9.3.

14.9.5 Optiopally, an outdoor-use\cord set may be subjected to this test at a temperature jof minus 40.0
+1°C (minus 40 £1.8°F) and marked in accordance with 22.8.

14.10 Rand¢m drop test

14.10.1 After completion of the test described in 14.10.2, no outlet face of a cord connectorf employed on
an outdoor-usg.cord set shall land face up or face down upon coming to rest on a horizontal gurface.

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 ft) of slack in
the flexible cord. Each cord set shall be dropped three times through a distance of 0.9 m (3 ft) 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 h
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 in), 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 in) andhére shall be no visible lamage 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 tesfed 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 in) to the closure and securing thé-weight of the C-clamp. The force shall be applied vertically
downward in @ direction parallel to the major-axis of the cord.

15 Tests for Flatiron and Appliance Plugs

15.1 Flatiron and appliance-plugs shall comply with the requirements in the Standard fpr Attachment
Plugs and Refeptacles, UL 498.

16 Test for Permanence of Warning Tag

16.1 Cords |other than outdoor type

16.1.1 Tag specimens shall be those applied to the flexible cord in the intended 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 h 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
min at 50 5 percent relative humidity, following conditioning in an air-circulating oven at 60 £1°C (140
+1.8°F) for 240 h.

16.1.4 A third set of tags shall be tested within 1 min after being exposed for 72 h to a relative humidity of
85 15 percent at a temperature of 32 +2°C (89.6 £3.6°F).
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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 percent 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 h of exposure conditioning at 23.0 £2.0°C

(73.4 +3.6°F)

and 50 +5 percent relative humidity, followed by 10 days of exposure in an
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16.3 Oil-res

stant cords

hall include a
rs, a spectral
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16.3.1

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 h.

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 min to the
uppermost corner of the tag farthest from the flexible cord, within 6.4 mm (0.25 in) 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 in) to the tag
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.
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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 in) 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) Th
¢) Thejtag or securement strap shall not have slipped or moved along the length.of the flexible cord
more fhan 13 mm (1/2 in), with no visible damage to the cord.
d) Thg tag shall not have shown any permanent shrinkage, deformatien; cracking, or any other
condition that renders the marking on the tag illegible (straightening of the tqg by hand is
permitted).
e) Ovgrlamination, if provided, shall have remained in place and not be torn or otherwise damaged.
After dubjecting printed areas and edges to the procedure-in 16.4, printing shall remain legible.

17 Tests for Overcurrent Protective Devices

17.1 General

17.1.1  An gvercurrent protective device, as -mentioned in 9.7 and 9.10, shall be subjected to the
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150, and 200

percent of its current rating. These devices shall open the circuit within 60 minutes while carrying 135
percent, within 10 minutes when carrying 150 percent, and within 2 minutes when carrying 200 percent 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
percent, with the protective devices in series with a 20 A time-delay fuse. During the test, the protective
device enclosure shall be surrounded with absorbent cotton. Results shall be acceptable if the cotton is
not ignited.
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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 ft)
of cord beyond the protective-device enclosure.

17.3.3 Each test representative device shall be prepared by removing approximately 13 mm (0.5 in) 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 of three representative devices described in 17.3.2 and 17.3.3, with their protective devices
in place, shall be subjected to the 120 V, 200- and 1000-A, 60 Hz short-circuit tests described in 17.3.1.
The representpative device shall be connected to the power source by means of its attachment plug blades.
The protector gnclosure shall be surrounded with absorbent cotton. The results shall be acceptable if:

a) There is no ignition of the cotton, and

b) The [cord does not flame or melt to the extent that bare conductors are‘exposed.

17.4 Short-gircuit test for fuses
the Standard
function up to
, or injury to

17.4.1 Fuseq
for Low-Voltagd
their marked
persons.

employed as overcurrent protective devices shall-be)tested as described in
e Fuses — Part 14: Supplemental Fuses, UL 248-14, to determine that they
short-circuit current rating without introducinga risk of fire, electric shock

17.5 Abnormal test
17.5.1
each of the ab
with absorben

Except as noted in 17.5.2, three complete cord sets or power-supply cords shall b¢ subjected to
hormal tests described in 17.5.3 and 17.5.4. For each test, the protector shall he surrounded
cotton. The results are acceptable if;

a) Thete is no ignition of the cotton, and

b) The

17.5.2 Threg
either Applian
NISP-1, SPE-

cord and fuseholder do not flame or melt to the extent that bare conductors arg

complete)power-supply cords having 20 AWG (0.52 mm?) conductors, a
ce Wiring) Material constructed in accordance with note 14 to Table 10.1, d
, NISPE-1, SPT-1, or NISPT-1 flexible cord, shall instead be subjected to the

exposed.

nd employing
r Type SP-1,
abnormal test

described in 1§.5:6:

17.5.3 Overcurrent protective devices shall be subjected to 110 percent of their marked rating for 7 h.

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 percent 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 percent
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 percent of its marked ampere rating
for 7 h.

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 percent for 60 minutes, and then 200 percent 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-T1-
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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.
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18.2.2 Metl]od 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 h. The cord shall be rotated at a rate of approximately 9 r/min in a 75-mm diameter (3-in)
circle at a point 150 mm (6 in) below the cord exit with the plug rigidly mounted.

Note — This test is conveniently done with secureness test apparatus described in the Standard for Wire Connectors, UL 486A-486B.
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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 plus 0.08 minus 0.0 mm (0.030 plus 0.003 minus 0.0 in) thick steel faceplate rigidly mounted as
intended, beirjg supported around its perimeter. The receptacle face shall be in a vertigal plane in a
manner that wjll facilitate the necessary test orientations.

18.2.4.3 Eadgh abrupt removal shall consist of the full insertion of the plug followed by [the complete
withdrawal by [means of a 4.5-kg (10-lb) weight dropped from a height of 610 mm*(24 in) (measured from
the bottom of fhe weight) onto a striker plate attached to the plug by a 6.4-mm (1/4-in) diamgter guide rod
using the method described in 18.2.4.4. The guide rod shall be located vertically below the outlet being
tested, and 50 mm (2 in) in front of the plane of the receptacle face (see‘Figure 18.1). The|applied force
shall cause th¢ removal of the test plug in one continuous 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-in) diameter guide rod shall be
as follows. The representative plug shall include a 0.3-m (12-in) 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 in) 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 min
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)
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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 in)
maximum T.l.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 in) 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 in) 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
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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.
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18.6 Ground resistance hospital grade cord connector

18.6.1 The specimen assemblies used for the temperature test of 18.5 shall be used for

this test. The

resistance between the attachment plug grounding pin terminal and the cord connector grounding 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, horizontal steel

plates and a crushing force applied, increasing gradually to a value of 2.2 kN (495 Ibf) and then decreased.
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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 in) in diameter, from a height of 0.5 m (19
in). 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 in) and approximately 40-mm (1.6-in) thick, and it shall rest on a rigid fixed surface such as
a concrete floor.

18.8.2 Ther¢ shall be no breaking of the body or other damage that may interfere with the jhospital grade
attachment plug or connector body function.

18.9 Mechahnical drop hospital grade attachment plug and cord connector,

18.9.1 Attaghment plugs or cord connectors made of material other than anelastomeric mpterial such as
plasticized vinyl or rubber shall be tested in accordance with 18.9.2 and 18.9.3.

18.9.2 Spedmens molded on flexible cords shall be tested. A nylon rope may be spliced to the cord to
facilitate hangling by the machine. Each specimen shall be mounted on the test machine slhhown in Figure
18.4. The corg and device shall be supported at point A so thatwhen hanging freely the deyice strikes the
maple slab 1.l m (45 in) below point A. A moving member ofthe test machine shall lift the cprd and device
assembly to test position B, and shall then release it sothat it falls freely and strikes the impact board at
position C.

Figure 18.4

Mechanical drop hospital'grade attachment plug and cord connector
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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 min without breakdown.

9.4 and shall

18.9.5 The gpecimens shall meet the requirements of the dielectric strength test of.18|
comply with (a) and (b) as follows:

a) Each specimen shall complete not less than 500 cycles, and

b) The ss than 1000

cycles.

average number of cycles completed for all specimens tested shall be not Ig

19 Tests for|Cord Restraint Devices — Temperature Test

19.1 After b{
devices that w

the represent
difference in t

bing tested as described in 19.2 — 19.4, the Jemperature Results of the nepresentative
ere placed in the cord restraint device shall be-compared with the Temperatuire Results of
btive devices that were removed from thé“cord restraint device. There shall not be a
bmperature rise greater than +3 °C between the results of the representative devices that
were placed i the cord restraint device and the representative devices that were not placg¢d in the cord
restraint devige. The maximum temperature risefor both devices that were placed in the |cord restraint
device and de¢vices that were not placed in(the cord restraint device shall not exceed (30 °C above
ambient.

19.2 Three rgpresentative cord restraint devices shall be used and placed on a table of the size to allow
all three devices and cord sets to be spaced approximately 305 mm (12 in) apart. Three cqgrd sets of the
maximum corfl set size, as specified by the Instructions, shall be assembled together by inserting the

attachment pllig of one cord 'set into the next cord set cord connector body, thus forming a
The cord setsshall be loeped over and under the table and spaced approximately 305 mm
To complete the series{circuit, the last cord connector body shall be shorted with a

series circuit.
(12 in) apart.
short-circuited

attachment pldg and\the blades of the attachment plug shall be shorted by a bare solid copper conductor.

Each of the in

device.

rconhected cord sets plugs shall be placed/encapsulated in the cord restraint

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 h, 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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19A Tests for Electrical Components

19A1

The breakdown of an electrical component as simulated by the test described in 19A.2 — 19A.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 19A.4;

b) The opening of the 3 A fuse connected to ground specified in 19A.5;

c) Emi

ssion 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

e) Los
displa

A component
complies with
test.

19A.2 The
an integrated
be reliable by
simulated. In
the compone
imposed at o
Simulated cir
other parts of
repeated on t

19A.3 Each
those concerr

19A4 The U

electric shock (see 6.3); or

s of structural integrity to such a degree that the equipment collapses d
cement 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, overl
devices, waterseals, or strain relief.

located in the supplementary circuit in accordance with 9.8 or an optica
the requirements in the Standard for Optical Isolators, UL 1577 need not be st

halfunction of a component such as a diode, a transistor, a thyristor, an electro
circuit, an optical isolator, or other glectronic component which has not been
a reliability investigation and which' could result in a risk of fire or electric sh
order to simulate the malfunction”of a component, the circuit between any tw
nt is to be opened and/or.shorted. Only one of the two simulated fault cong
ne time. For a multi-terminal device, only two terminals are to be short-circu
Cuits may be used, but'if the tests performed on simulated circuits indicate lik
the product to thewextent that the safety of the product may be affected, th
he product.

simulated-fault condition is to be conducted on a separate unit unless it is a
ed that’more than one test be conducted on the same unit.

nit'is"to be placed on a softwood surface covered with white tissue paper. A

r experiences

bad protective

| isolator that
bjected to this

lytic capacitor,
determined to
ock, are to be
o terminals of
itions is to be
ited at a time.
ely damage to
e test is to be

greeable to all

single layer of

cheesecloth i

tobedrapedtoosety overtheentireenclosure:

19A.5 Exposed dead-metal parts of the unit are to be connected to ground through a 3 A non-time-delay

fuse.

19A.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.

19A.7 The testis to be conducted for 7 hours or until at least one of the following results are observed:

a)Ari

sk of fire or electric shock develops,

b) The branch-circuit overcurrent protection opens,

¢) The equipment protective device opens,
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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.

19A.8 With reference to of 19A.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.

19A.9 If a fault condition is terminated by opening of a circuit component as specified in 19A.7(d), the
test is to be conducted two more times using new components for each test.

19B Latching Mechanism Tests

19B.1 Tests|for manually- or spring-activated latching cord connectors
19B.1.1
manually- or s
blades have b

employing a
blace after its

A cord connector of the 1-15R, 5-15R, 5-20R, 6-15R, or 6-20R cénfigurations
pring-actuated latching mechanism for locking a mated attachment plug in
ben inserted into the female contacts shall comply with the Pulitest, 19B.2.

19B.2 Pull test

19B.2.1 Afte completion of this test:

a) The ment plugs or

other e

e shall not be any damage to the cord connéctors or the blades of the attach
vidence of increased risk of injury or electric shock;

b) The |atching means shall remain functional;

c) Thefe 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 in), nor compression of the folded blades to less
than 1.40 mm (0.055 in);

d) The jattachment plug shallbe capable of being inserted into a standard mating receptacle; and

e shall not be‘any damage, arcing, or dielectric breakdown during applicatipn of the test

Al

e) The
potenti

re to have the

19B.2.2 Pre
configurations

iously-untested devices and mating plugs are to be used. The mating plugs a
shown in Table 19B.1. Three devices are to be tested using attachment plu

s with rigidly

mounted solid

hlades with standard detent holes. Three devices are to he tested ||Qing att

chment 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 19B.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

6-20P 3

2 |f the construc

- - sothrthe—t5Arand-26-Aconfigurations—then3unitsof eachshatt-betested. If the

construction wil| accept or latch only 20 A configuration, then 6 units of each shall be tested.

19B.2.3 Eag

19B.2.4 Eaqg
potential shal

MARKING
20 General

20.1 Eachc
visible, as des
with the follow

a) The
organi

b) The
used §

c)Adi

20.2 Power
applicable ma
inside the carf

h device shall then be subjected to the Retention of Blades Test, 143.

h device shall then be subjected to the Dielectric voltage-withstand test, 11.4,
be 1000 V plus twice the rated voltage.

brd set or power-supply cord, except as netedin 20.2, shall be marked where i

ng:

manufacturer’s name, trade name, or trademark or other descriptive markin
Fation responsible for the product may be identified,

electrical rating in volts,"amperes, and watts. The international symbol "’\/"1
nd "= — =" for DC. Jhe symbol for amperes shall be "A", for volts "V" and for w

stinctive fitting €atalog number or the equivalent where practical.

supply ,€0fds intended for shipment to original equipment manufacturers §
rkings\provided on the outer surface of the shipping carton, or on a tag or
onxThe electrical rating need not be marked.

except the test

t will be plainly

cribed in the requirements appropriate_to the specific type of cord set or powgr-supply cord,

j by which the

or AC shall be
atts "W", and

hall have any
the equivalent

20.3

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.

20.4 The manufacturer of a cord set or power-supply cord is considered to be the one who completes the
assembly of the cord and fittings.

20.5 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

after the power-supply cord has been put into use.
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20.6 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."

20.7 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 6.7.

20.8 A cord
accordance wj
user how to di
cord connecto

20.9 Cord se
with a "-B" suff
required in Se

20.10 Unless
required to be

connector provided with a latching mechanism that is part of an extensio
th Latching Type Cord Connectors, 8.7, shall be marked with a statement i
sengage the latching mechanism so that a mated attachment plug can be rem
I. The marking shall be within 50.8 mm (2 in) of the cord connector,bedy.

ts and power supply cords constructed in accordance with 6.7.4, employing
ix, shall be marked to indicate the complete flexible cord type. Such marking s

specifically indicated otherwise, all markings:in*Sections 21 to 32, inclu
attached to the flexible cord shall be suitable for the intended cord type, and b

intended envifonmental conditions, such as indoor use orroutdoor use or exposure to oil.

shall be consig

ered permanent, tear-resistant, and legible.in compliance with:

a) Section 16, Test for Permanence of Warning Tag; or

b) The
and Re

20.11  Unless

Standard for Marking and Labeling Systems — Flag Labels, Flag Tags, Wrap-A
lated Products, UL 969A, andrated for limited slippage.

specifically indicated otherwise, all markings in Sections 21 to 32, inclusive,

provided on an enclosure shall bergonsidered permanent and legible if it is:

a) Die-
b) Molq

¢) Inde

stamped into the-unit;
ed as part/of the unit; or

ibly_ stamped or printed on a tag or pressure sensitive adhesive-backed label.

backed

label shall comply with the requirements in the Standard for Marking

n cord set in
hstructing the
pved from the

b flexible cord
hall appear as

sive, that are
e rated for the
The markings

\round Labels

required to be

An adhesive-
and Labeling

Systems, UL 969, and be for the temperature, type of surface, and environment, suc
outdoor, for which it is intended.

21 Extensio
211

21.1.1
determined by

n Cord Sets

General

Figure 9.1. Packaging of cord sets shall indicate the length of the cord.

as indoor or

The marked length of any extension cord set shall not be less than its measured length as

21.1.2 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.
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21.1.3 The electrical rating shall be printed on one of the marker devices described as follows:

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 having a hole large

21.1.4 Each
cord, employ
according to
equivalent.

2115 Ano
only if the am
fitting configu

2116 Ano
the lowest rat

21.1.7 Exce
plainly visiblg
"CAUTION: T
"CAUTION" s
blank shall ng

enough to accommodate the cord. The tag shall not be slit from the edge of
edge of the tag. The cord shall be passed through the hole in the tag prior tg
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 project 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 be permanently and |
21.1.3: "FOR USE ONLY WHERE NOT SUBJECT TO FREQUENT FLE

nrewireable (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 t
ation.

rewireable (molded-on or:factory-assembled) plug may be marked with the ¢
bd component of the power-supply cord.

pt as noted in 21-.8; the dimmer switch described in 9.3.6 shall be indelibly

on or directly adjacent to the connector with the following statement or
b reduce the tisk of fire, use with __ watt maximum incandescent lamp load o
hall be indetters not less than 2.4 mm (3/32 in) high. The maximum wattage
t exceed the rated wattage of the dimmer switch.

21.1.8 The

marking required in 21.1.7 may be provided on a permanent tag attached

the hole to the

the assembly

and adhere to

ag.

SPE-3 flexible
egibly marked
XING", or the

current rating
nan that of the

irrent rating of

marked where
its equivalent:
nly." The word
nserted in the

to the dimmer

switch, the current tap, or the flexible cord. The tag shall be attached in a manner such that it cannot be
easily removed. The tag shall have the added marking in letters not less than 2.4 mm (3/32 in) high: "Do

not remove th

is tag."

21.1.9 The length of an extension cord set that is shorter than 1.8 m (6 ft) shall be plainly and
permanently marked on the individual wrapper, tag, or equivalent attached to the cord set.

21.1.10 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

indelib

le.
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b) The marking shall be molded into or embossed on the surface of the plug body.
21.1.11 A general-use cord set employing in-line cord connectors (see 10.7.2.1.13) or a joint (see

10.7.2.2A.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 21.3.1, 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 Amps". The blank shall be filled

in with

ha-maximum currant ratina of the-aeneral-lisa cord set
RE-FehHRtHR-GUHe R+ aihRg-ohe-gehera-us Fo-S6+t-

Lettering shall
permanence r

21.1.12 A gd

be a minimum of 1/16 inch (1.6 mm) high. The markings and tags shallcg
bquirements of 21.3.1.

neral-use cord set employing a remote control feature shall be molded or hg

mply with the

t stamped on

the device bogly with the following or equivalent, "Remote Controlled Device". Lettering shall not be less

than 3/32 inch

21.1.13 A ge
the following
being present
receptacle(s)
shall either be
mm) high so g
The leading e
the body of th
removed. The
remove this ta

21.1.14 Age
the following g
shall not be I¢
control device
provided on a
within 3 incheg
shall be attacH
letters not less

(2.4 mm) high.
neral-use cord set employing a remote control feature shall be marked, "W.

To Reduce the Hazardous Condition — Unplug the appliance that is plu
bf the device before servicing." Lettering shall not be less than 3/32 inch (2.4
molded or hot stamped on the remote control device with letters not less than
s to be visible during use, or be provided on a permanent tag attached to the
ige of the tag shall be located within'3’inches (76.2 mm) of the point where th
e remote control device. The tag shall be attached in a manner that it can
tag shall have the added marking in letters not less than 3/32 inch (2.4 mm)

g."

neral-use cord set not intended for use with a motor load shall be marked, "W.
r the equivalent, “This general-use cord set is not to be used with a motor Ig
ss than 3/32 inch+(2.4 mm) high and shall either be molded or hot stamped
with letters notless than 1/20 inch (1.3 mm) high so as to be visible duri
permanent tag attached to the flexible cord. The leading edge of the tag sh
(76.2 mm) of the point where the cord enters the body of the remote control d
ed inca*manner that it cannot be easily removed. The tag shall have the add
than/3/32 inch (2.4 mm) high: "Do not remove this tag."

ARNING" and

br the equivalent, "The general-use cord set could. turn on unexpectedly without the user

jged into the
mm) high and
1/20 inch (1.3
flexible cord.
e cord enters
not be easily
high: "Do not

ARNING" and
ad." Lettering
bn the remote
ng use, or be
all be located
bvice. The tag
ed marking in

21.1.15 Arequired marking for a general use extension cord employing a supplementary charging circuit
| shall be durable, legible, and permanent in accordance with 20.10 or 20.11 as appropriate, and located
where plainly visible on or directly adjacent to the connector with the rated voltage and current using the
I symbols as indicated in 20.1(b).

21.1.16 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 color or shall be
recessed or raised against their background at least 0.2 mm (0.008 inch).
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21.1.17 A general use extension cord employing an induction power transmitter shall be durably, legibly,
and permanently marked in accordance with 20.11 on or directly adjacent to the supporting surface with
the rated voltage and current using the symbols as indicated in 20.1(b) and the following or equivalent:
“Wireless Charging Device”. Letter heights shall be as indicated in 21.1.16 (a) through (c).

21.2 Polarization

21.2.1 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)".

21.2.2 The
smallest unit

word "polariz¢d" shall appear on the outer surface of the smallest unit package.

21.2.3 The
appear separ
remaining wo

21.3 Warning tag

2131 Ane

Figure 21.1 th
shall be locat

Markings sha

caution marking specified in 21.2.1 shall be displayed either on the olter
package or included in an instruction sheet or on a tag (or its equivalent);”in w

vords "POLARIZED" and "CAUTION" in the first element of\each marking
btely shall be in boldface capital letters that are a minimum¢of-3.6 mm (9/64 in
rds shall be a minimum height of 1.6 mm (1/16 in).

ktension cord set shall be provided with a tear-resistant flag tag or flag labe
at is permanently affixed to the cord set.as\indicated in 20.10. The leading €
bd within 0.45 m (18 in) of the point wheré the cord enters the body of the att
| be indelible.

surface of the
hich case, the

of where they
in height. The

| as shown in
dge of the tag
achment plug.
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DANGER: ELECTRICAL
CORDS CAN BE
HAZARDOUS

TLl

Figure 21.1
Marking tag

DANGER: ELECTRICAL
CORDS CAN BE

HAZARDOU

® A Cord Sefl Not Marked For Outdoor Use
Is To Be Used Indoors Only. See Label
For Outdoor Marking.

® Inspect Thgqroughly Before Each Use.

DO NOT USE IF DAMAGED.

® Look For the NUMBER OF WATTS On
Appliances [To Be Plugged Into Cord.

® See PRODUCT or LABEL Markings for
SPECIFIC WATTAGE.

® Do Not Plyg More Than the SPECIFIED

Follow All Directions:
DURING USE

® Keep Away From)-Water.
e DO NOT USE-WHEN WET.

® Keep Children and Pets
Away /From Cord.

® Do{Not Plug One Extension (
IAto "Another

¢.AVOID OVERHEATING. Uncoil
and Do Not Cover It With An

® Do Not Drive, Drag or Place

S

i TH
by ELECTRICAL SHOCK |
Please Read BOTH SIDES lly and

ord

Cord

y Material.
Objects

NUMBER
® Do Not Ru
Holes in C
or Floors.
® Make sure
Connecting

WATTS Into This Cord.
h Through Doorways,
eilings, Walls

Appliance is OFF Before
Cord to Outlet.

® FULLY INSERT Plug Into Outlet.

@ Do Not Re
Metal Pron
® Do Not Us
Connection

move, Bend or Modify Any
s or Pins of Cord.
e Excessive Force to-\Make

® Do Not Cohnect

a Three—P
to a Two—

THIS IS

SM401E

ong Plug
Hole Cord:

A POLARIZED CORD

Over Cord.
® Do Not Walk on Cord.

AFTER USE
® GRASPPLUG to Remove Flom Outlet

® Always Store Cord INDOORS.
® Always Unplug When Not In
® Do Not Unplug By

Pulling On Cord.

Se.

DO NOT REMOVE THIS TAG



https://ulnorm.com/api/?name=UL 817 2023.pdf

MAY 16, 2023 UL 817 133

21.3.2 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 in) 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 in) in diameter,
crossed through with a red diagonal line.

21.3.3 Lettering shall be black with a solid white background. All letters in capitals and/or in boldface
shall be as shown in Figure 21.1. The words "DANGER: ELECTRICAL CORDS CAN BE HAZARDOUS"
shall be a minimum height of 3.6 mm (9.64 in). All remaining words shall be a minimum height of 1.6 mm
(1/16in).

21.3.4 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 ar01nd to adhere to the cord, with the ends adhered to each other to project as a-flag.

21.3.5 An olitdoor-use cord set employing in-line cord connectors (see Exception No>2 to[10.7.2.1.6 and
Exception No| 2 to 10.7.2.1.7) or a joint (see 10.7.2.2A.6) shall be marked on a tag permanently attached
to the cord se}, with the following or equivalent wording following the word "WARNING":

a) "WARNING - To reduce the risk of electric shock, this product is\not for use on construction sites
or simflar locations." Alternately, this marking may be added to the 'marking tag in 21.8.1, 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 Amps". The blank shall be filled
in with|the maximum current rating of the outdoor-use.cord set.

Lettering shall be a minimum of 1/16 inch (1.6 mm) high. The markings and tags shall comply with the
permanence ffequirements of 20.10.

21.4 Indoornuse extension cord sets
21.4.1  An extension cord set as described in 10.7 shall comply with 21.3.1 — 21.3.4.

21.4.2 In adfition to the marking‘required by 21.3.1 — 21.4.1 and except as noted in 21.4.3, an extension
cord set shalllbe marked as indicated below. The blank shall be filled in with the appropriate vattage.

ATTENTION: INSTRUCTIONS FOR PROPER USE
COVER UNUSED OUTLETS
FULLY EXTEND BEFORE USING
RATED 125-VOLTS

USE WITHIN THE ELECTRICAL RATING MARKED ON THE CORD SET
DO NOT PLUG MORE THAN TOTAL OF 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-in appliance or lamp (sum of watts on bulbs) to find total
watts being used.

21.4.3 The requirement of 21.4.2 is modified by the following:
a) A single outlet cord set longer than 6.1 m (20 ft) 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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¢) "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.

21.4.4 The marking in 21.4.2 shall be on one of the following:
a) The surface of the connector,

b) An individual wrapper, or

c) A tap attached to the cord set. The tag or wrapper may be removable from_the-dord set. Each
elemerjt in the marking shall be an obvious individual item. The marking itself shall beleither:

1) Indelible on the wrapper or tag or

2) Integral with the surface of the connector. If the marking.is\included on thg tag in Figure
21.1, it shall comply with 20.10.

21.4.5 All of|the elements of the marking required by 21.4.2 negd)not be provided on a single surface.
These elements may appear at separate locations. "DO NOT ‘PLUG MORE THAN TOTAL OF

WATTS IN THJS CORD SET" and the explanation of wattage.determination shall be provided entirely on a
single surfacg. If any of the individual elements appear*at different locations, then JATTENTION:
INSTRUCTIONS FOR PROPER USE" shall be provided‘at each location.

21.4.6 The marking mentioned in 21.4.2 shall;:be legible to the user during the procefdures usually
followed in prgparation for use (unwrapping, unhanking, and so forth).

21.4.7 Except as noted in 21.4.8, the marking mentioned in 21.4.2 shall be considered accgptable if:
a) All Igtters are boldface capital letters except for the explanation of wattage determination.
b) The Jetters are a minimum of 1.6 mm (1/16 in) high.

c) Thel|letters whether indelible, embossed, or indented contrast with a solid-colgr background
surroumded by.a<contrasting-color border at least 3.2 mm (1/8 in) wide. The letters may be the
same dolor as.the border.

21.4.8 With fegard to 21.4.7, the 3.2-mm (1/8-in) border of contrasting color need not be provided if the

required marking remains sufficiently distinctive to draw the reader’s immediate attention to each element.
22 Outdoor-Use Extension Cord Sets

22.1 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
22.2).

22.2 The markings specified in 22.1 shall be made by one of the means described in 21.1.3. The first
part ("Suitable for use with outdoor appliances") of the marking specified in 22.1(c) shall be marked on the
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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 in) are the smallest ones acceptable].

22.3 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 in) of the connector.

22.4 The wrapper or equivalent packaging of a 1-15 or 2-15 NEMA type fittings cord set intended for use

with outdoor
appliances. T
grounding-typ

22.5 Outdod

22.6 The pl
meet the reqy

appliances shall be marked "CAUTION — This cord set is specifically desig
b minimize the risk of electric shock, do not use with any appliance or'too
e plug", or the equivalent.

r-use cord sets having 1-15 NEMA type fittings shall be marked imaccordance]

g and connector of an outdoor-use cord set may be marked'with a current rat
irements in 21.1.5 and 21.1.6, respectively.

22.7 Anoutfloor-use cord set shall comply with the marking tag requirements in 21.3.1 — 2]

22.8 Acold
"THISISAC
tear-resistant
the cord conn

23 Adapter

23.1 Thefol

a) Eag

usage cord set in accordance with 10.7.2.3 shall be marked with the following
DLD USAGE CORD SET SUITABLE FORWUSE AT -40°C." The marking shall &
tag or flat bracelet type label or the equivalent (of any color) affixed within 15
ector body. The marking may also appear on the packaging or stuffer sheet.

Cord Sets

owing marking requireménts for adapter cord sets apply:
h adapter cord set shall be legibly marked with all of the following:
1) The type letter designation for the cord shall appear on the cord jacket. Seg

2) The electtical ratings (see Ratings, 10.8.5).

hed for 2-wire
with a 3-wire
with 21.2.

ng only if they

3.4.

or equivalent:
e printed on a
2 mm (6 in) of

Table 10.4.

3) The'wording, "Suitable for use with outdoor appliances — store indoors while not in use"

[see22.1(c) and 22.2(c)].

4) The wording, "Intended for use on construction sites or similar locations".

23.2 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 21.1.3 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.

24 Cord Restraint Devices

241 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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25 Recreational Vehicle and Mobile Home Applications

25.1 In accordance with the Standard for Flexible Cords and Cables, 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 in) 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.

26 Power-Supply Cords — Shielded

26.1 A powef-supply cord employing shielded cord in accordance with 10.1.4.3 shall being
with the following or the equivalent: "CAUTION: The shield in this cord is not termipated
terminals inthe __ ." The blank shall be filled in with one of the following: "attachmént-plug
connector, or 'fattachment plug or appliance" connector, as appropriate.

26.2 The marking described in 26.1 shall be provided on a permanent tag-attached to flexil
152 mm (6 in) fof the plug.

27 Hospital

27.1 An attaghment plug and connector shall be marked "Hespital Grade" and with a greg
both markingqd on the face of the plug shall be permitted. The marking "Hospital Grade"
permitted on other external surfaces of the plug and connector.

27.2 The gr
diameter and
be ink stamp¢g
marked with th
an adhesive

significance if

bhall be a contrasting shade of green if on a green-bodied device. Additionally
d, painted, or otherwise applied:in a manner determined to be indelible. A |3
e green dot shall be accompanied by the marking "Hospital Grade" and shall b
br other means to the device so that it is not readily removable without
reapplied.

27.3 A hosp
extension corg

tal grade extension cord shall be provided with all marking(s) required f
s in accordance-with 21.4.

27.4 In additfon to the'markings for indoor use extension cords, hospital grade extension cq
be marked: "N

ot foruse in Anesthetizing Locations". The marking shall be indelible and provi
resistant tag

rade Attachment Plugs, Connectors and HospitalGrade Extension Cords

elibly marked
to any of the
", "appliance"

le cord within

n dot. One or
shall also be

en dot shall be a minimum of 4.8 mm (3/16 in) and a maximum of 6.4 nim (1/4 in) in

, the dot shall
bel or sticker
e attached by
destroying its

br indoor use

rds shall also
ded by a tear-
e located 152

that\isspermanently affixed to the cord set in accordance with 20.10 and shall b
— 356 mm (6 LA—fﬁ-)—Frem—l-he—eefd—eeﬁﬁeereo— -

28 Range and Dryer Power-Supply Cord Kits

28.1
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.

28.2 Complete installation instructions shall be provided with a power-supply cord kit that i
use with a range or dryer. The instructions shall:

s intended for


https://ulnorm.com/api/?name=UL 817 2023.pdf

MAY 16, 2023 UL 817

137

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 28.4 — 28.6).

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 relief.

28.3 The instructions in 28.2 shall not specify:

a) The_cutting or splicing of connections, or

b) The soldering of connections.

28.4 A powgr-supply cord kit that is rated 50 A and intended for use only in a pominal 1-3
connection opening shall be marked with the following or equivalent: "For use with hom
diameter confection opening".

28.5 A power-supply cord kit that is rated 50 A and intended for use only with a nominal 1-
connection ogening shall be marked with the following or equivalent;*For use only with nonj
diameter connpection opening".

28.6 A powgr-supply cord kit that is rated 50 A and intended for use with both nominal 1-3
diameter conpection openings shall be marked with the~following or equivalent: "Suitabl
nominal 1-3/8and 1-3/4 inch diameter connection opgning".

29 Power-Supply Cords for Replacement Use

29.1  An indjvidually packaged power-supply cord intended for replacement use shall
indicate its cofd type, cord length, condugtor size, number of conductors, electrical rating, ar

/4 in diameter
nal 1-3/4 inch

B/8 in diameter
inal 1-3/8 inch

8 and 1-3/4 in

e for use with

be marked to
d temperature

rating if other than the lowest temperature rating permissible for the particular cord type used. The marking

shall be provided on the packaging material except when provided on the cord and visib|
packaging. Sg¢e 21.1.3.

29.2 A power-supply cord rated 50 W or less shall also be marked "For use with hand-h
rated 50 wattg or less] 125 volts" (or 250 V, depending on the rating of the attachment plug).

e through the

b|ld appliances

29.3 Individbally packaged power-supply cords intended for replacement use having pola
plugs or curre i g i

This is a POLARIZED power-supply cord.

It has a polarized plug (one blade is wider than the other).

ized 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.

29.4 The markings required by 29.3 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 in) high and the remaining words shall be a minimum of 1.6 mm (1/16 in)

high.
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b) The

color of the letters shall contrast with a solid color background.

29.5 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
representation or through precise instructions),

d) Instr
old pov

e) Inst
termina

29.6 Bulk-pa
instructions as

29.7 The inst

on a stuffer sh

uctions for the user to disconnect the appliance at the plug before attempting
er-supply cord from terminals on the appliance, and

uctions for the user not to plug in the replacement power-supply ord until

ckaged power-supply cords intended for replacement use shall be provided w
described in 29.5, attached to each power-supply cord in¢he bulk shipping ca

ructions described in 29.5 shall appear on the smallest unit carton, card, or b
et included inside an individual package.

30 Special-Use Power Supply Cords

30.1 Except
to indicate its
permissible fo

30.2 Power-
marked "Powg
where obviou
inserted in the

30.3 A spec
marked "For u

30.4 The sp

s noted in 30.5 and 30.6, each special-use power-supply cord shall be promi
specific use, electrical rating, and-temperature, if other than the lowest temp
the particular cord type used.

supply cords employing/Type CXTW, XTW cord, or clock cord, or shaver
r-supply cord having - — AWG Type ____ special-use cord (wire)" on the shig
5. See note 8 to Table 10.1. The appropriate wire gauge and type design
blank spaces.

al-use power=supply cord intended for use with a toy transformer or electri
5e with toytransformers or electric toys" or an equivalent statement.

bcial~ise power-supply cord for use with a vacuum cleaner or floor finis

mentioned in

o remove the

all necessary

Is on the appliance have been completed and the product is completely reass¢mbled.

th installation
rton.

lister pack, or

nently marked

erature rating

cord, shall be
ping package
ption shall be

C toy shall be

hing machine

010 chall bha ol gih "OYAL, £ nora " A "OYAL, £y

use with floor

finishing machi

A oo anth o e o
oTo-Shampearkea—wWhn Vllly torduSe-wii—vacudh uluall\,lo, OT Vllly TOT

ines," or the equivalent.

30.5 The markings for special-use power-supply cords indicated in 30.3 and 30.4 shall be on the outer
surface of the smallest unit package or on a tag inside the smallest unit package, or its equivalent.

30.6 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.

31 Special Use Cord Sets

31.1

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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31.2 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).

31.3 Except as indicated in 31.4, cord sets intended for shipment to original equipment manufacturers
shall have any applicable markings (see Section 20, 31, and 32) provided on the outer surface of the
shipping carton, or on a tag or the equivalent inside the carton.

31.4 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.

31.5 The special-use cord set intended for use with a vacuum cleaner or floor finishing machine

mentioned in
finishing mac

31.6 The markings mentioned in 31.5 shall be on the outer surface of the smallest unit p4g

tag inside the
32 Special

32.1 Anindi
type, cord len
than the lowe|
the packaging

32.2 Eachii
outlet(s) havir
"extension co

32.3 Eachiq
outlet(s) havi
CAUTION, "C
polarized plug

324 Eachd
following or ¢
shock, do no
grounding-typ

'I‘10.10 shall be marked with "Only for use with vacuum cleaners", or "Only fof

ines", or the equivalent.

smallest unit package, or its equivalent.
Use Cord Sets Intended for Replacement Use

vidually packaged cord set intended for replacement{use shall be marked to in
gth, conductor size, number of conductors, electrical rating, and temperature
5t temperature rating permissible for the particular-cord type used. The markin
material. Any markings provided on the cord need not be repeated on the pag

g a 1-15 configuration shall be marked as indicated in 21.2.1 — 21.2.3 except
rd set" shall be replaced by "cord set."

dividually packaged cord set jntended for replacement use with a non-polarizg
ng a 1-15 configuration"shall be marked with the following or equivalent
AUTION: This is a NONPOLARIZED cord set and is not for use with appliang
— one blade widerthan the other.

ord set with a connector having a 1-15 configuration shall be permanently m
quivalent statement after the word CAUTION, "CAUTION: To reduce the
use as an extension cord. Connect directly to an appliance. Do not conng

e appliance."

use with floor

ckage or on a

dicate its cord
rating if other
gs shall be on
kaging.

hdividually packaged cord set intended for replacement use with polarized 15-A, 125-V

that the words

d 15-A, 125-V
hfter the word
es that have a

arked with the
risk of electric
ct to a 3-wire

32.5 A cord

setimtended—for Teptacement useomty that empioys—a conmectorfittimg—wit

' nonstandard

polarization, as described in 10.16, shall be marked as illustrated in Figure 32.1. The marking specified
shall be on a tear-resistant tag permanently affixed to the cord within 305 mm (12 in) of the connector
fitting.
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CAUTION - This
below:

Make sure this po

Figure 32.1

Example of marking required in 32.5

/ /
/ J/
————————— ~
| LINE (HOT)ﬂ\Q |
I Q\\NEUT AL I
i (GROUNDED) |
| /Q |
| | &
. —GROUNDING
2012

special-use cord is manufactured as a replacement cord. {ts*load plug has the nonstandard p

arization is the same as the polarization of the load plug-on the cord being replaced.

larization shown
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SUPPLEMENT SA — SEASONAL-USE CORD SETS
INTRODUCTION
SA1 Scope

SA1.1  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 outfits.

CONSTRUCTION

SA2 General

SA2.1 A sepsonal-use cord set shall comply with all of the applicable construction)requirements for
general-use dord sets in this standard except as modified by the requirements of this;supplement.

SA2.2 A sedsonal-use cord set shall not exceed 15 ft (4.6 m) in length when.measured fin accordance
with 6.2 of thig standard.

SA3 Flexible Cord

SA3.1 The flexible cord used in a seasonal-use cord set shall be ef'the size and type in Talble SA3.1. The
cord shall comply with the Standard for Flexible Cords and Cables, UL 62 and shall have a minimum flame
rating of VW-1 and minimum insulation temperature of 105°C.(221°F).

Table SA3.1
Flexible cord and overcurrent protection for seasonal-use cord sets

Maximuin overcurrent
Wire size Wire type protec{or rating (A)
AWG (mm?)
18 (0.824) SP-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 (1.8) SP-2, SPT-2, SPE-2 10
SA4 Fittings

SA4.1 An aftachment plug, cord connector, or current tap provided on a seasonal-use cofd set shall be

of the 2-p0|e, 2=wire pu=a| izec-+=15-cot |f;HU|at;U| 1

SA4.2 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 ft (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.
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SA4.3 All fittings of a seasonal-use cord set shall comply with the spacings requirements in Standard for
Attachment Plugs and Receptacles, UL 498.

SA4.4 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 the Standard for Seasonal and Holiday Decorative
Products, UL 588 and with the high-current arc resistance to ignition (HAI), hot wire resistance to ignition
(HWI), comparative tracking index (CTl), and relative thermal index (RTI) requirements in the Standard for

Attachment Plugs and Receptacles, UL 498.

SA5 Fittings Intended to Accommodate Fuses or Other Overcurrent Protective Devices

SA5.1
SA4.4.

The enclosure of an overcurrent protective device shall comply with the material requirements in

SA5.2 A fused attachment plug or current tap shall be constructed so that there shaltnot b

live parts durir]
open while th

shall be deterIn

cover of a fusq

SA6 Overcurrent Protection

SA6.1 A seg
overload prote

SA6.2 The iftegral overcurrent protective device shall_also comply with the Standard fo

Fuses — Part
Supplemental

SA6.3 The g
current tap).

SA6.4 A sed
connected to

PERFORMAN

SA7 Generq

g removal or replacement of the fuse, nor exposure of live parts with the fuse
plug or current tap is inserted 0.08 in (2.03 mm) into a receptacle.\Exposur|
ined by contact with the articulate probe illustrated in Figure 6.1Def this stand
d attachment plug or current tap shall not be detachable from.the device.

sonal-use cord set shall be provided with integralovercurrent protection (sh
ction) rated in accordance with Table SA3.1.

1: General Requirements, UL 248-1, and the Standard for Low-Voltage Fus
Fuses, UL 248-14.

vercurrent protective device shall, be an integral part of the line fitting (attac

sonal-use cord set shall employ only one overcurrent protective device, W
he ungrounded (narrow) blade of the attachment plug or current tap.

CE

SA7.1 In ad(

standard, excg

Relief Test, S/

lition 10" the applicable performance requirements for cord sets in Assembly

e exposure of
cover partially
e of live parts
ard. The fuse

brt circuit and

Low-Voltage
es — Part 14:

nment plug or

hich shall be

10.1, of this
t, SA9; Strain

pt as mOdIerd by Tests on Female Dewces SA8 Conductor Secureness Tes

asonal-use cord

set shall comply W|th the apphcable tests in the Standard for Attachment Plugs and Receptacles UL 498
as described in Table SA7.1, and the tests in the Standard for Seasonal and Holiday Decorative Products,
UL 588 as described in Table SA7.2.

Table SA7.1
Tests from UL 498

Wiring device Test

All devices

Comparative Tracking Index Test

Glow Wire Test
High-Current Arc Resistance to Ignition Test

Table SA7.1 Continued on Next Page
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Table SA7.1 Continued

Wiring device

Test

Mold Stress Relief Test

Moisture Absorption Resistance Test
Dielectric Withstand Test

Conductor Secureness Test

Attachment plugs

All

General
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 connector

or

All

General
Retention of Plugs Tests

Overload Tests
Temperature Test

Resistance to Arcing Test

Pin-type terminals

Assembly Test

Temperaturé Test

Strain Relief Test

Fault Current Test

Diglectric 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

Nialaatriallal H
DHETECHic vunt‘ag'e'wl‘t'het'a‘ﬁd_TeS‘t—

Table SA7.2
Tests from UL 588

Test

Drop Test

Leakage Current Test

Leakage Current Following Humidity Conditioning

Enclosure Mold Stress Relief Test

Temperature Tests for Devices Employing Insulation-Piercing Terminals

Table SA7.2 Continued on Next Page
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Table SA7.2 Continued
Test
Impact Test
Adhesive Test
Fuseholder Temperature Test
Fuseholder Cover Test
Strain Relief Test
Reliability of Conductor Connections Test
Flexing Test
Temperature Test After Flexing
SA8 Tests an Female Devices
SA8.1 Female devices shall be tested in accordance with Table SA7.1.
SA9 Condugtor Secureness Test
SA9.1 Instegd of the conductor secureness test of this standard, a device shall comply with the reliability
of conductor cpnnections test in the Standard for Seasonal and Holiday Decorative Products|, UL 588. See
also Table SAT.2.
SA10 Strain/Relief Test
SA10.1 Instqad of the strain relief test of this standard; a seasonal-use cord set shall cdmply with the
strain relief tegt in the Standard for Seasonal and Holiday Decorative Products, UL 588.
SA11 Crushiing Test
SA11.1 Gengpral
SA11.1.1 After being tested as_described in SA11.2 — SA11.3, a fitting shall comply with each of the
following:
a) There shall not be any visible damage to any part of the fitting that would result in[the exposure
of live parts as determined by contact with the accessibility probe illustrated in Figlire 6.1 of this
standafd,
b) Thefe shall not be any cracking or denting of the fitting that would make it unfit forluse, or affect
the furlction of any safety controls or constructional features such as overcurr¢nt protective

devices, strain relief, or similar features, and

c) There shall not be any damage to the fitting that would result in an increase in the risk of electric
shock as determined by compliance with the dielectric voltage-withstand test in the Standard for
Seasonal and Holiday Decorative Products, UL 588.

SA11.2 Molded-on fittings

SA11.2.1

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.

SA11.2.2 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-in (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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