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INTRODUCTION
1 Scope

1.1 These requirements cover portable luminaires and subassemblies whose primary function is task or
ambient illumination. These products are intended for use in accordance with the National Electrical Code,
ANSI/NFPA 70.

1.2 These requirements cover portable luminaires intended for connection to a nominal 120-volt, 15- or
20-ampere branch circuit, by means of an attachment plug, a mating connector assembly, or a non-
integral power supply.

1.2.1 These| requirements also cover portable luminaires intended to receive power Ahrough a USB
connection, or power over ethernet (POE) using category 5 (CAT5) or similar cables.and 8P8C (RJ45)
connectors. These portable luminaires do not include and need not be marked to specify their power
source.

1.2.2 The rgquirements in Supplement SA also cover battery-operated portable luminaire jntended to be
igconnected from any external power source.

itting diode (LED) components and subassembliesdntegral to a portable lumjnaire covered
rd shall comply with the applicable requirements\of the Standard for Light Emitting Diode
ent for Use in Lighting Products, UL 8750.

quirements do not cover portable luminair€s within the scope of the following $tandards:
rd for Electric Signs, UL 48

rd for Portable Sun/Heat Lamps{ UL 482

rd for Seasonal and Holiday-Decorative Products, UL 5882

rd for Luminaires for,Use in Hazardous (Classified) Locations, UL 844
rd for Household.and Commercial Furnishings, UL 962°

rd for Electriec Aquarium Equipment, UL 1018

rd forTemporary Lighting Strings, UL 1088

rd for Relocatable Power Taps, UL 1363¢

Standard for Flashlights, UL 1576

Standard for Direct Plug-In Nightlights, UL 1786
Standard for Rope Lights, UL 2388

Standard for Horticultural Luminaire Systems, UL 8800

Standard for Portable UV Germicidal Equipment With Uncontained UV Sources, UL 8803
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@ UL 588 and UL 153 can be used for string lights for all-year use that use 18 AWG and larger cord sizes. UL 588 is the only
applicable Standard for String lights for all-year use and lighting strings employing cords smaller than 18 AWG. All other seasonal
and holiday decorative products, regardless of the size of the cord, are only covered under the scope of UL 588.

b UL 962 applies where furnishings have integral illumination intended for aesthetic purposes and with only a modest contribution to
ambient illumination levels.

¢ UL 1363 applies for relocatable power taps where illumination is a secondary function of the device.

1.5 Work lights and portable hand lights that include primary or secondary battery packs are within the
scope of the Standard for Flashlights and Lanterns, UL 1576.

2 Glossary

2.1 For the PYuotT \Jf thUDU IU\.{U;I CITICT ItO thc fU::UVV;I Iy dcf;l I;t;ul o app:y.

2.2 ADAPTHR - A component of a lighting assembly intended to mate with @\basel and provide
mechanical atfachment and electrical connection for interchangeable lighting assemblies.

2.3 ADAPTHR FOR TRACK STYLE UNIT — A component of a lighting assembly intended {o mate with a
track and provjde mechanical securement and electrical connection for track-style type units.

2.4 BALLAST — A current limiting device required to start and operate fluorescent lamps.

2.5 BASE —| A weighted free standing or wall-mounted, cerd-connected support that|provides the
electrical supp|ly to one or more replaceable or interchangeable’lighting assemblies.

2.5.1 BATTHRY CELL - The basic manufactured unit-of a battery. Provides electrical engergy by direct
conversion of ghemical energy and designed to be charged electrically. Consists of electrodes, separators,
electrolyte, coptainer and terminals.

2.6 BATTER}Y, PRIMARY — A battery that'ean only be discharged once, not designed to pe electrically
recharged.

2.7 BATTER)Y, SECONDARY —A'battery intended to be charged and discharged multiple times under
prescribed rdtes of charging )and discharging in accordance with the battery manufacturer’s
recommendations.

2.8 BULB (LAMP) —See 2.25.

2.9 CLASS 2 CIRCUIT — A circuit supplied by an isolating source whose electrical output [complies with
the requiremerts—ofthe—Standardfor—GClass—2-PowerUnits—JL—1340—the-LRS(limited—power source)
parameters 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, the LVLE (low voltage limited energy) parameters
of the Standard for Light Emitting Diode (LED) Equipment for Use in Lighting Products, UL 8750, or the
Limited Power Source Test of the Standard for Household and Commercial Batteries, UL 2054. Also
includes POE and USB power sources.

2.10 CLEARANCE DISTANCE - The shortest distance measured through air between conductive parts.
2.11 COMBUSTION - Burning; or a chemical process (as an oxidation) accompanied by the evolution of

light and heat. Examples of combustion are any blackening or disintegration, glowing, flaming or charring
of any material or test indicators such as tissue paper, cheesecloth or wood.
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2.12 COMPACT FLUORESCENT LAMP - A fluorescent lamp that is formed such that both ends fit into a
support that is inserted into a single lampholder.

2.12.1 CONVENIENCE RECEPTACLE — A 15- or 20-amp receptacle suitable for a NEMA-style plug
(see 32.1) without a dedicated or defined load and intended for only occasional use. It may be integral with
the portable luminaire body or at the end of an attached load-side cord. Load-side connectors or
receptacles specifically for interconnected units (per Section 33) are not considered convenience
receptacles, regardless of their configuration.

2.13 CONVERTIBLE UNIT — A portable luminaire provided with instructions and a kit that converts the
portable luminaire to a fixed luminaire (lighting fixture).

2.14 DECORATIVE PART — A part whose total or partial destruction does not/.affect intended
performance ¢f the portable luminaire.

2.15 DOUBLE INSULATION — An insulation system comprised of basic and supplement
with the two ipsulations physically separated and arranged so that they are not.simultaneo|
to the same deteriorating influences (temperature, contaminants, and the like) to the same
insulation layer (basic and supplementary) is individually able to comply with the spacings
voltage withstand requirements of this standard.

2.16 END CAP — A cover intended to close the open end of a track’

217 EXPOS$ED PART - A part that is not enclosed to prevent contact.

2.17.1 FREESTANDING PORTABLE LUMINAIRE.: A portable luminaire designed to
intended to bg operated unattended while on a horizontal surface (e.g., table or floor).

2.18 FRICT
or without dim

ON MATERIAL — Rubber or elastomer with or without dimples or ridges. Plasti
ples or ridges is not determined to be a friction material.

2.19 GUAR
able to be ints

D — That portion of the 'portable luminaire that prevents inadvertent contact wi
gral with the shield.

220 HOUS
the requireme

ED PART — Avpart that is prevented from being contacted by a housing that
nts for enclosing live parts.

2.20.1 HYGROSCOPIC — A material, including those identified as deliquescent,

ary insulation,
usly subjected
degree. Each
and dielectric

be stable and

c or metal with

th the lamp. Is

jJoes not meet

that absorbs

atmospheric |noisture at normal room temperatures. Examples include salts of various ty

pes, including

calcium chloride, magnesium chloride, potassium carbonate, and others.

2.21
another luminaire through a series connection.
2.22 INTERCONNECTING CORD - A conductor running between two luminaires.

2.23 INTERLOCK SWITCH — A switch that de-energizes the lamps when the portabl
opened or when the lamp is replaced.

2.24

INTERCONNECTED UNIT — A luminaire designed to receive and/or provide power to or from

e luminaire is

ISOLATED SECONDARY CIRCUIT — A circuit derived from an isolated secondary winding of a

transformer and that has no direct connection back to the line-connected circuit (other than through
grounding means). A secondary circuit that has a direct connection back to the line-connected circuit is
determined to be part of the line-connected circuit.
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2.25 LAMP — A light source of any configuration (e.g., bulb, tube, LED array or module, etc.), replaceable
or not, intended to illuminate the environment where the portable luminaire is located.

2.26 LAMP ADAPTER - A self-ballasted lamp with a replaceable light source.
2.27 LAMP, SELF-BALLASTED - A device provided with a lamp base and incorporating a non-

replaceable light source and any additional elements necessary for starting and stabilizing operation of the
light source, which cannot be dismantled without being permanently damaged. May be identified as

“SBCFL” when the light source is fluorescent or “SBLED” when the light source is LED.

2.28 LAMP CONTAINMENT BARRIER — Any part of a portable luminaire that encloses the lamp.

2.29 LIGHTI
adapter. One
interchangeab

2.30 LIGHTI
One or more i

2.31 LIGHTI
compartment
to the adapter

2.32 LIGHTI

NG ASSEMBLY, INTERCHANGEABLE — An assembly consisting of a lightin
or more lighting assemblies is used with a base to make up the portable
le lighting assemblies.

NG ASSEMBLY, TRACK-STYLE — An assembly consisting of a lighting unit ar
ghting assemblies is used with a track to make up the track-styletype unit.

NG UNIT, INTERCHANGEABLE — An assembly thatsincludes a lamp enclq
bnd any components and parts required for connecting ‘the lamp compartmen
for interchangeable lighting assemblies.

compartment

for the track-style type units.

2.33 LINE OF SIGHT — A straight, unbroken, unobstructed, direct line between the eye and
example, the lamp).

2.34 LIVE PART — A metal or other ¢onductive part that has a potential difference during
respect to grolind or any other conductive part.

2.35 LOW-V
foraClass 2 ¢

2.36  MANUH

NG UNIT, TRACK-STYLE — An assembly ‘that includes a lamp enclog
nd any components and parts required for.connecting the lamp compartment

DLTAGE CIRCUILF— A circuit involving an open circuit potential within the le
rcuit.

ACTURER - The organization responsible for producing or distributing the prg

g unit and an
luminaire for

d an adapter.

sure or lamp
[ or enclosure

ure or lamp
to the adapter

an object (for

pperation with

els permitted

duct.

2.37 NORMA

ALLMAINTENANCE AND USE - The cleaning, adjusting, moving, maintaining

and using of

the portable lu

minaire. Includes items such as:

a) Replacing a lamp, starter or fuse;

b) Adju

c) Rem

sting an illumination level; and

oval or cleaning of all parts not secured by use of tools.

2.38 ORDINARY TOOL — A tool, such as a flat-blade or cross-head screwdriver, a nut driver, or pliers.

2.38.1

PLANT LUMINAIRE — A portable luminaire with an integral platform or container onto (or into)

which a living plant is to be located, primarily for decorative purposes. There is no specific size limitation
for a plant luminaire. Luminaires intended to grow plants, vegetables, or herbs on a commercial scale are
better identified as “horticultural luminaires” and are not within the scope of this standard.
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2.39 PLAY VALUE - A characteristic of products with features that promote a child's interactive
exploration and use a child's imagination and ability to pretend to create enjoyable play and incorporates a
child's interest to encourage repeat play. Such features may include interactive characteristics similar to
those of familiar toys (i.e., stuffed animals, model vehicles with moving parts, buildings, sports equipment,
cartoon characters, playhouses, or a “busy box” with lights, sliding or rotating features, or manually
actuated music, and similar features), that are attractive to children eight years or less in age. Non-
interactive features like decorative displays with pre-set patterns, pictures, or music may be entertaining,
but do not necessarily have play value.

2.40 POLYMERIC MATERIAL — A material made of a chemical compound or mixture of compounds
formed by polymerization and consisting of repeating structural units. Polymeric materials include
thermoplastic, thermosetting, and elastomeric materials. A thermoplastic material is able to be easily
softened and [Fesoftened Dy repeated heating. A thermoseting material cures by chemicallreaction when
heated and, when cured, is unable to be resoftened by reheating. An elastomeric materia] is capable of
being stretched at room temperature to at least twice its length under low stress and recovers to its original
length when rgleased from the stress.

2.41 PORTABLE CABINET LIGHT — A portable lamp intended for installation into an opgn or enclosed

cabinet such @s a china hutch, bookcase, bed headboard, or kitchen cabinet;

242 PORTA
mounting witH

2.43 PORTA
dimmers, or s

2.44 PORTA

BLE CABINET LIGHT, POT STYLE - A portableicabinet light intended
in a cavity above the shelf to which it is secured.

for recessed

BLE CABINET LIGHT ACCESSORY — Components such as interconnecting cord sets,

witch assemblies intended to be used with partable cabinet luminaires.

BLE HAND LIGHT ACCESSORY . A component of a hand light such as

assembly, a lamp guard with or without a hook for-hanging, or a handle. These accessorie

for assembly

245 PORTA
aguard and 4

2.46 PORTA
defined in thq
luminaire,” “Iu

2.46.1 POW
IEEE 802.3, t

Dy the user or for use in other portable hand light applications.

BLE HAND LIGHTS — A-complete assembly consisting of a handle, a lampho
power-supply cord.

a lampholder
5 are intended

der assembly,

BLE LUMINAIRE > A portable luminaire, also commonly known as a porfable lamp, as

scope of the Standard. For purposes of requirements in the Standard, the
minaire,” and-{unit” are used interchangeably.

term “portable

ER @VER ETHERNET (POE) — A wiring system conforming to the Standar

i for Ethernet,

hatwises category 5 (CATS5) or similar cables and connectors to concurrently carry power and
data, with VOWWMMMMMMMSUNFPA 70.

Includes PoE (type 1, 15.4 W max), POE+ (type 2, 30 W max), and 4PPoe / PoE++ (type 3, 60 W max and
type 4, 100 W max).

2.47 POWER SUPPLY — An electronic assembly designed to convert and regulate an electrical power
source to some defined (range of) output voltage and/or current. Within the context of this standard, this
term also applies to assemblies commonly referred to as ballasts, drivers, or other assemblies that
perform this function.

2.48 POWER SUPPLY, NON-INTEGRAL — A power supply contained in a separate enclosure from that
of the portable luminaire lighting assembly, electrically connected at the supply side to a nhominal 120 V
branch circuit and at the load side to the lighting assembly at some other voltage. Direct plug-in and
through-cord power supplies are common forms of non-integral power supplies. Within the context of this
definition, a power supply includes fluorescent ballasts, LED drivers, and other electronic assemblies
intended to operate incandescent, electroluminescent, or other lighting source types.


https://ulnorm.com/api/?name=UL 153 2025.pdf

24

UL 153 FEB

RUARY 24, 2025

249 POWER-SUPPLY CORD FITTER — That portion of the assembly that terminates the power-supply
cord at the track, connecting the conductors to the bus bars in the track.

2.50 REACTANCE BALLAST - A ballast, the impedance of which is provided by:

a) Indu

ctive reactance;

b) Capacitive reactance; or

c) Both

2.51

inductance and capacitive reactance.

not atrancfarmar A raactarball
Rot-aHaRSTeHRer—+ea6torbah

REACTOR (SIMPLE REACTANCE) BALLAST — A reactance type ballast in which the impedance

i i 4 AW ided- b 1 | i d
(inductive reagtanceHs-provided-by-a-single-coil-and-core

one lead in an

2.52 SECON
primary circuit

2.53 SHADH

lamp is diffuse
functional or s

2.54 SIGN H

i one lead out.

DARY CIRCUIT — A circuit that is supplied by an induced voltage from’a pri
is that supplied by a branch circuit.

— The portion of the portable luminaire within which the lampyis located. The
d, deflected, reflected, transmitted through, or absorbed by:the shade. The sh
Ipportive part, or a decorative part.

A self-contained, cord or permanently-connected; electrically illuminated pr:

with advertising or other words or symbols, intended to «convey information or attract

commercial se

2.55 SODAL
viewing the gl
not determine

2.56 SUBAS
either for “buil
assembled by

2.57 TEMPQ
long term use
stored until the

2.58 TORCH

tting.
ss from the edge. It scratches easily~as compared to other types of glass. Sodg
to be heat resistant unless it is tempered.

SEMBLY — Consists of all\the parts to a portable luminaire in an easy to a
a person presumed tQ possess little or no knowledge or no knowledge of elect
RARY — Used(only for the amount of time required to complete the job. No
in one location: When the job is complete, the work light is moved to the nex

next job:

IERE> A portable luminaire supported by the floor having a bowl shaped s

concave surfg

st usually has

mary where a

light from the
ade may be a

bduct, usually
httention in a

IME GLASS - Window glass which-typically has a greenish tint readily discernible by

alime glass is

ssemble form

ding” a unit (such as a ‘craft kit) or rewiring a portable luminaire. They are iptended to be

fical circuitry.

t intended for
work area or

hade with the

ce_facing upward (open top/closed bottom design) intended to provide indir

ect light. This

includes both opaque and translucent type shades. The lamp (bulb) is typically 5 — 6 feet (1.27 — 1.52 m)
above the floor and is hidden from direct view by the concave shade. A floor unit that has an adjustable
bowl shaped shade where the concave surface of the shade can be directed upward to an angle greater
than 45 degrees from the horizontal is also defined as a torchiere.

2.59 TRACK - An enclosure that houses the bus bars and that houses or is integral with the bus bar
support. Track is usually made of extruded material that usually resembles an “H” in cross section, with
two vertical members connected by a horizontal member. The bus bar support and bus bars are factory-
mounted in the lower half of the “H” and the connection of lighting assemblies is accomplished through the
open bottom.

2.60 TUNGSTEN-HALOGEN DOUBLE ENVELOPE LAMP — See 2.62. The lamp also includes an outer
integral glass envelope.
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2.61
complies with

the following:

TUNGSTEN-HALOGEN LAMP, SUITABLE FOR USE IN OPEN LUMINAIRE - A lamp that

a) The lamp containment and UV filter requirements of UL 153 and is identified as a “Classified”
lamp; or

b) The lamp is single enveloped, complies with the Standard for Incandescent Lamps — Safety
Specifications, Part 3: Tungsten Halogen Lamps (non-vehicle), ANSI/IEC C78.60432:3, and the
lamp manufacturer declares on the lamp package that the lamp is suitable for use in an open
luminaire; or

c) The lamp is provided with an integral outer lamp envelope and the lamp manufacturer does not
provide a caution requiring an additional lamp containment barrier or UV filter.

2.62 TUNG
envelope, fillg

2.63 ULTRA
emissions.

2.63.1
wide range of
power levels
Technology E
Audio/Video,
62368-1, (an
ANSI/NFPA 7

2.64 USER

2.65.1 WAT
portion of the

266 WORK
sites, loading
use. Work lig
ANSI/NFPA 7]

3 Organizaf

Universal Serial Bus (USB) — A wiring system for communication and power trans

BTEN-HALOGEN SINGLE ENVELOPE LAMP — An incandescent lamp with.a
d with a halogen gas, and a tungsten filament.

\VIOLET (UV) FILTER — A portion of the portable luminaire ‘that limits u

digital devices. Several versions exist (USB 1.0, 240,)3.0, type C, Power De
evaluated under the Limited Power Source (LPS)protocol of the Standard f
quipment — Safety — Part 1: General Requirements, UL 60950-1 or the
nformation and Communication Technology Equipment — Part 1: Safety Req
] similar) standard and conforming to the~Class 2 limits of the National
0.

SERVICING — See 2.37.

portable luminaire. A water'shield may additionally serve other functions.

LIGHT — A cord and-plug connected light for illumination of work areas such §
docks, and machinery work stations. Work lights are not intended to be ha
nts are not intended for use in hazardous locations as defined in the National
0.

ion and Application

uartz or glass

[traviolet (UV)

fer between a
ivery), all with
or Information
Standard for
uirements, UL
Electric Code,

EFR SHIELD — A part or assembly of parts whose function is to exclude wager from some

s construction
nd held during
Electric Code,

3.1

The requirements are organized as follows:

Construction requirements:

Sections 7 — 47 — applicable to all portable luminaires; and

Sections 48 — 142 — applicable to specific type units.

Performance tests:

Sectio

Sectio

Marking requi

ns 143 — 161 — applicable to all portable luminaires; and

ns 162 — 197 — applicable to specific type units.

rements:
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Section 198 — applicable to all portable luminaires; and

Sections 199 — 216 — applicable to specific type units.

Instruction req

uirements:

Section 218 — applicable to all portable luminaires; and

Sections 219 — 231 — applicable to specific type units.

Manufacturing

Appen

and production tests:

ix B — applicable to all portable luminaires

3.2 A portab
For example,
standard, shal
wet location t
application of
When a produ

4 Compone

4.1 Except g
requirements
used in the pr(

4.2 A compo

a) Invd
produc

b) Is sy

4.3 A compdg
use.

4.4 Specific
capabilities. §
temperatures

e luminaire is capable of having multiple supplementary requirements that a
a work light, in addition to complying with the general and the work light s
also be required to comply with the supplementary requirements for-tungster
ype units when these requirements are applicable. Specific unit.features w

Ct type reference is not specified, the requirement is applicable’to all portable Iy
hts

5 indicated in 4.2, a component of a product covered by this standard shall cg
or that component. See Appendix A for a list of standards covering compon:g

ducts covered by this standard.

hent is not required to comply with a-specific requirement that:

Ives a feature or characteristic:not required in the application of the com
I covered by this standard,.or

perseded by a requirement in this standard.

nent shall be used)in accordance with its rating established for the intended

components are incomplete in construction features or restricted in

re applicable.
bctions of the
-halogen and
hich limit the

the requirement(s) are identified by headings, subheadings,or the text of the paragraph.

minaires.

mply with the
ents generally

bonent in the

conditions of

performance
ch as certain

uch <eomponents are intended for use only under limited conditions, su

notexceeding specified limits, and shall be used only under those specific concfitions.

5 Units of M

5.1

easurement

approximate information.

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

5.2 Unless indicated otherwise, all voltage and current values specified in this standard are rms.

6 Undated References

6.1
interpreted as

referring to the latest edition of that code or standard.

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

MECHANICAL CONSTRUCTION — GENERAL

7 General

7.1

applicable supplementary requirements in this standard.

8 Assembly and Packaging

8.1 Any porf

ion—of 2 nartahla himinaira that ic datachahla far chinnina nirnncacs ar nthg
1oH-6Ha—potHtareruHHHaHEtHat1S—aetatrapte—1o—SrHppIRg—PuP ot

These requirements apply to all portable luminaires and shall be used in conjunction with the

rwise, shall be

constructed s

Exception: A
or electrical in

8.2 A portal
assembly. Ur
elsewhere in
required to b
breakage dur

8.2.1 Anport
(c) below:

a) The

b) Th
(marki

c) The
Note: S
8.3 A portab
a) All

b) Spli

Lich that it is only able to be assembled in the intended manner.

bart that is capable of being detached and assembled without compromising t
tegrity of the unit is capable of being assembled in more than one manner.

le luminaire shall be shipped from the factory in a carton-oryas an unpackg
assembled parts, such as glassware, chains, and similar components,
the standard to accompany the product, shall be included. Decorative gld
mounted in a frame or holder and is able to b€, separately wrapped to
ng shipment.

a)

-

hble luminaire designed for use with a non-integral power supply shall comply

portable luminaire is packaged with.&compatible power supply;

b power supply is separatelyxshipped and is marked in accordance with
hgs for non-integral power supply); or

portable luminaire is intended to operate from USB, or POE power sources.

be glossary for defined-terms.

le luminaire is\not required to be completely mechanically assembled when:
arts required to assemble the product, other than an ordinary tool, are provide

ces. or electrical connections are not exposed nor require completion in the ass

he mechanical

ged complete
vhen required
ssware is not
protect it from

with (a), (b), or

Section 199

0 with the unit;

embly;

c) The integrity of the strain relief at all wiring terminations is intact (see Strain Relief Test, Section

154);

d) Assembly instructions are provided in accordance with 218.2; and

e) When assembled in accordance with the manufacturer's instructions, the unit complies with the
requirements in this standard.

Exception No. 1: A splice or connection is capable of being exposed or incomplete when it consists of
interlocking plug/receptacle parts where the means of maintaining polarity and strain relief are inherent to
the construction of the interlocking parts.

Exception No. 2: An insulation-piercing or crimp connector is capable of being exposed during the
assembly operation when:
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a) All live parts of the connector and the conductors are insulated; and

b) The splice is located such that it and the conductors connected to it are unable to inadvertently
snagged or grabbed.

8.4 When wires pass through a joint between sections of a portable luminaire that are separable for
packing purposes, the wires exposed at the joint prior to assembly shall contain no splices. During
assembly, the joint shall either:

a) Be limited, by threads or mechanical interference or similar, to no more than 360 degrees of
rotation; or

b) Comply with the Power Supply Cord Twist Test, Section 157

8.5 When fig
sections of a
be secured in
points, the sle

8.6 When a
separable for
reduce the ris
assembly of th
Strain Relief T

8.7 When in
transmit stres
completely as

erglass sleeving is provided for reducing the risk of cutting or abrasion~of'w
ortable luminaire separable for packing purposes as noted in 8.3 and 84, the
place by means other than friction. Unless the assembly is obvious-between [
pving should not require careful positioning by the user to avoid damage to the

packing purposes, as noted in 8.3 and 8.4, the unit shall’ be provided with
K of stress being transmitted to the splice or electricalyconnection during unp
e luminaire. The strain relief shall be reliable and\not easily defeated by the
bst, Section 154.

any position of adjustment, a spring-loaded or adjustable section of a pole
5 to a splice or wiring within any segtion of the unit either during asser
sembled. For example, the stem oftan adjustable height floor unit shall ra

without binding or crimping the wiring of the unit.

9 Enclosurds

9.1 A portab

e luminaire shall be constructed so that it has the mechanical strength require

handling to which it is likely to b&tsubjected, without resulting in a risk of fire, electric shog

persons due

o total or partial~eollapse of any part with resulting reduction of spacings

thermal), loos¢ning or displacement of parts, or other serious defects.

9.2 Where a
found suitabl
mechanical fo

n enclosure relies on adhesive for compliance with 9.1, the adhesive shall be ¢
b forithe associated temperature, environmental exposure, surface m

=

Ces,

iring between
sleeving shall
otential pinch
wiring.

splice or an electrical connection is located in a section, of a portable lunpinaire that is

strain relief to
ackaging and
user. See the

unit shall not
nbly or when
se and lower

d to resist the
k, or injury to
(electrical or

bvaluated and
aterials, and

9.3 A portable luminaire shall be constructed so that all user servicing is completed without subjecting
any wiring, component, or part to mechanical damage, or reducing electrical spacings.

9.4 A portable luminaire shall be constructed of material such as glass, metal, urea, porcelain, phenolic
composition, plastic or wood. Hygroscopic materials are permitted only for portable luminaires supplied by
a non-integral class 2 power supply.

9.5 A live part operating above Class 2 circuit limits shall be enclosed in a material with fire containment
capability, such as metal, glass, ceramic, porcelain, or a polymeric material that complies with Section 12,
during normal maintenance and use.

Exception No. 1: A current-carrying part of a wiring device (such as the screw shell and center contact of a
lampholder, and the lampholder contacts, starter holder contacts, and similar components of a fluorescent
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lamp) that are normally fitted with a functional component (a lamp, a starter, and similar components

during use of

the unit is not required to be additionally enclosed.

Exception No. 2: A component, such as a ballast, that has an integral outer housing that has been
evaluated as an enclosure is not required to be additionally enclosed.

Exception No

. 3: The power-supply cord is not required to be contained within the unit.

Exception No. 4: A wire with minimum 0.030 inch (0.76 mm) thermoplastic insulation is not prohibited from
being exposed for 2 inches (50.8 mm) or less when it is securely held in place and is routed in close
proximity to a portion of the lamp such that the risk of being inadvertently snagged is minimized.

Exception No
exposed whe

a) The
that e
the sle

b) The
(15.9
shape

c) The
compl

Exception No
insulation-pie

are only required to be housed within the unit such that they are unable to be grasfg

inadvertently
pad for a bott

Exception No
with material

10 Metal Thickness for Enclosures

101
10.1.

The th

5: A wire or bundle of wires for a lamp supported lampholder is not prohibii
1:

exposed wire or bundle of wires is covered with a glass fiber sleeyé’or therm
tends from a point inside the enclosure to within 1/2 inch (12.7 mm) of the la
eving has a wall thickness of at least 0.017 inch (0.42 mm);

hole in the housing through which the nonenclosed wires-emerge is not large|

mm) diameter, or has an area of 0.31 square inch (200 mm ?) when other
and

es with the Strain Relief Test, Section 154.

6: A wire or cord with a minimum 0:030 inch (0.76 mm) thermoplastic ins
[cing or a crimp connector having alklive parts of the connector and the condu

snagged. For instance, it meets'the intent of the requirement to have a metal |
bm cover where the felt pad is,secured by an adhesive and the weight of the un

7: Wood and other erganics are permitted for enclosing combustible parts thg
[ated V2 or better,

ckness'of sheet metal used in a portable luminaire shall not be less than spe

ed from being

pplastic tubing
ympholder, and

r than 5/8 inch
than round in

wires are provided with a strain relief device atthe portable luminaire end, and the device

ulation and an
ctors insulated
ed, pulled, or
ase with a felt
it.

t are insulated

cified in Table

Exception No. 1: A form of construction that uses metal having a thickness less than specified is able to
be used when investigated and found to comply with the applicable tests in Metal Thickness Equivalency
Tests, in the Standard for Luminaires, UL 1598.

Exception No.

2: The thickness of metal is not specified for:

a) A decorative part;

b) A reflector part that does not form part of the enclosure; or

¢) Any part not required to serve as the enclosure, provide structural integrity, or act as support of a

wiring

device.
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Table 10.1
Thickness of sheet metal

Minimum thickness of sheet metal
Copper, brass, or
Largest Uncoated Zinc-coated aluminum
dimension Conditions of use Inch (mm) Inch (mm) Inch (mm)
Component 0.020 (0.51) 0.023 (0.58) 0.025 (0.64)
Not more than 26 Support 0.016° (0.41)° 0.019° (0.48)° 0.020° (0.51)2
inches (660 mm) No Component 0.016 (0.41) 0.019 (0.48) 0.020 (0.51)
Support 0.013° (0.33)? 0.016° (0.41) 0.016° (0.41)?
Component 0.026 (0.66) 0.029 (0.74) 0.032 (0.81)
Not more than 50 Support 0.020° (0.51)° 0.023° (0.58)° 0.025% (0.64)°
inches (1.27 m No Component 0.020 (0.51) 0.023 (0.58) 0.025 (0.64)
Support 0.016° (0.41y? 0.019° (0.48) 0.020° (0.51)?
Component 0.042 (1.07) 0.045 (1.14) 0.050 (1.27)
More than 50 Support 0.0312 (0.79)° 0.034° (0.86)° 0.040° (1.02)°
inches (1.27 m No Component 0.031 (0.79) 0.034 (0.86) 0.040 (1.02)
Support 0.026° (0.66)? 0.029¢ (0.74) 0.032° (0.81)?
@ Only when the purface involved is curved, ribbed, flanged, or reinforced with.addjtional metal. A surface is determjned to be
flanged when th¢ two opposite longer sides are bent at right angles to the surface to form 1/2 inch (12.7 mm) or wider flanges.

10.2 Table 1
are based on
degree angle
less than 3/8 i
area into secti

dimension of the surface, shall also be secured to the adjacent sides of the enclosure. A s

metal having
reinforced at {
involved.

10.3 The mif

Exception: A f,
when investig

D.1 applies to any single surface or single. flat sheet. Values for the thickness

uncoated material. Rigid members caénsisting of 1/2 by 1/2 inch (12.7 by
strips formed of sheet steel not lessithan 0.031 inch (0.79 mm) thick, or flat
nch (9.5 mm) wide and 1/8 inch (3,2 mm) thick shall be used to reinforce and
bns for which lighter metal is able to be used. Such reinforcement, unless alo

a bent corner that formsyan angle of not more than 120 degrees is detg
hat corner, and the thickness is based on the length and area of the maximu

imum thicknéss of cast metal shall be in accordance with Table 10.2.

brm of-canstruction that uses metal having a thickness less than specified is a
bted and found to comply with the applicable tests in Metal Thickness Equiva

of sheet steel
12.7 mm), 90
steel bars not
livide a larger
ng the greater
ingle sheet of
rmined to be
m flat surface

ble to be used
ency Tests, in

the Standard f

br.Luminaires, UL 1598.

Table 10.2
Thickness of cast metal

Minimum thickness, inch (mm)

Metal At unreinforced areas At all other areas®
Die-cast metal 5/64 (2.0) 3/64
Cast malleable iron or permanent mold cast 3/32 (2.4) 116
aluminum
Other cast metal 1/8 (3.2) 3/32

(1.2)
(1.6)

(24)

@ Applicable for the base of threads, and for surfaces that are curved, ribbed, or otherwise reinforced so as to meet the intent of the
requirements, or for a surface of such shape or size that the required mechanical strength is provided.
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10.4 Metallic tubing shall not be less than 0.040 inch (1.02 mm) thick when cut threads are employed.

10.5 Unthreaded metallic tubing or metallic tubing having rolled threads shall not be less than 0.025 inch
(0.64 mm) thick.

10.6 The thickness of tubing is to be measured with a round-nose micrometer.

10.7 An enclosure, a frame, a guard, a handle, or similar part shall not be sufficiently sharp to constitute

a risk of injury

1"

to persons in normal maintenance and use.

Corrosion Protection

11.1 Each
from corrosi

Exception No

Exception No
formed of gal

Exception No
12 Polymern

12.1
Enclosures, S

a) Med

e’tdernal iron or steel surface of a portable luminaire enclosure or wireway sha
on.

1: Enclosed steel pipe stems are not required to be protected against corrosi

2: Threaded holes and the cut edges and punched holes of an“enclosure, an
anized stock are not required to be protected against corrasion.

3: Cast materials are not required to have corrosiofprotection.

ic Enclosures

A polymeric material, used as a part or all of the'enclosure of a portable luminaire

ection 9, shall have:

hanical temperature indexes (including impact) as a result of long term aging 3

the Standard for Polymeric Materials —tLong Term Property Evaluations, UL 746B; ar

b) Beg
Materi

Exception Noj
volume resist

Exception Ng
conducted.

n evaluated for use in portable luminaires in accordance with the Standard
bls — Use in Electrical Equipment Evaluations, UL 746C.

1: A polymeric material used as an enclosure for a dry location unit does
vity test.

. 2: The distortion under load test is not required when the mold stres

| be protected

pn.

0 similar parts,

s specified in

s described in
d

for Polymeric

not require the

5 relief test is

Exception No. 3. For units which are not mounted to a surface, the impact test shall include the drop test,
and the ball impact test is not required.

Exception No. 4: The mold-stress relief distortion test shall be conducted using the air-oven method only.
The test-cell method is not required.

Exception No. 5: The input after mold stress relief distortion, the abnormal conditions test, and the severe
conditions test are not required.

Exception No. 6: The mold stress relief distortion test is not required on extruded or protruded materials.

12.2 A polymeric material is relied upon to provide all or a portion of the strain relief, shall comply with
the requirements of the Strain Relief Test, Section 154, after the Mold Stress Relief Distortion Test in the
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.
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13 Decorative Parts

13.1
shall:

A decorative part of polymeric material located near a lamp or other component that generates heat

a) Be present on the portable luminaire when it is temperature tested in accordance with the
Normal Temperature Test, Sections 143 — 147; and

b) Not melt or deform in any way that interferes with the normal operation of the unit or results in a
risk of fire or electric shock during the temperature test.

13.2 A decorative part is able to be constructed of any material when the failure of the part does not

interfere with
portable lumin

14 Enclosu

14.1  An ope
the requireme

14.2 Anencl

Exception No.
is no more tha

Exception No.
intent of the r
Class 2, UL 1
Transformers -

ires supplied by a non-integral class 2 power supply.

e Openings

ning in a portable luminaire enclosure described in Enclosures, Section 9, shg
nts for the Accessibility of Live Parts, Section 23.

bsure containing an open core-and-coil device shall not«€ontain open holes or

1: An opening provided for an automatic startermeets the intent of the requir
h 1/8 inch (3.2 mm) diameter larger than the diameter of the starter.

2: Openings provided in through-cord transformers or direct plug-in transforr
pquirement when the transformer complies with the Standard for Power Unil
012, the Standard for Class 2 Pewer Units, UL 1310, or the Standards for
- Part 1: General Requirements, (UL 5085-1 and Low Voltage Transformers — F

and Class 3 Tiansformers, UL 5085-3.

Exception No.
open holes in
comply with th
in Audio-, Ra
Standards for
Transformers

investigated td
Standard for

3: A unit that incorporates an open coil type transformer or power supply is
the enclosure as specified in Table 14.1 when the transformer has been
e abnormal test specified in the Standard for Transformers and Motor Transfo
dio-, and Television-Type Appliances, UL 1411, abnormal and short circt
Low Voltage\Transformers — Part 1: General Requirements, UL 5085-1 ang
- Part 3:€Class 2 and Class 3 Transformers, UL 5085-3, or when a power suf
determine compliance with the abnormal, burnout, and short-circuit tests sf
Power Units Other Than Class 2, UL 1012, or the Standard for Class 2 Po

itted only for

Il comply with

ppen seams.

ement when it

ners meet the
s Other Than

Low Voltage
Part 3: Class 2

able to have
Hetermined to
rmers for Use
it test in the
Low Voltage
bply has been
becified in the
wer Units, UL

1310.

Exception No. 4: An enclosure of an open coil ballast or transformer is able to have open holes in its
surface when a metal baffle is provided that complies with Figure 14.1 and the following:

a) The distance between the baffle and the outer enclosure, X, shall not exceed 1/4 inch (6.4 mm).

b) The dimensions of the baffle, Y, shall be at least the cross-sectional dimensions of the live part.

¢) The distance where the enclosure overlaps the baffle, Z, shall be at least two times the distance
between the baffle and the outer enclosure (X).

Exception No. 5: A fluorescent unit that incorporates an open coil type ballast is able to have open holes
in the enclosure as specified in Table 14.1 when the ballast complies with the Class P requirements of the
Standard for Fluorescent-Lamp Ballasts, UL 935.
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Exception No. 6: A high intensity discharge unit that incorporates an open coil type ballast is able to have
open holes in the enclosure as specified in Table 14.1 when the ballast complies with the burnout test
requirements of the Standard for High-Intensity-Discharge Lamp Ballasts, UL 1029.

Table 14.1
Maximum size of miscellaneous open holes
Opening shape Dimension Maximum area
Inch (mm) in? (cm?)
Slot? 3/8 (9.6) 1-1/2 (9.68)
(width)
Square 1/2 (12.7) - -
(side)
Round 1/2 (12.7) - -
(diameter)
Irregula - - 1-172 (9.68)
@ An open hole between two assembled parts that does not exceed 1/32 inch (0.8 mm) is_Hot required to comply wjth the area
limitation.

Figure 14.1

Relationship of baffle and electrical,part to prevent emission

ENCLOSURE
OPENING |
ELECTRICAL L
PART 5
— M
[}
N NN
AR
\_/_ 1 1
BAFFLE —///A’ z
1

-

IN WHICH: X=1/4 INCH (6,356 mm)

Y=

L=2X

S3373

14.3 An enclosure shall not contain any opening that is usable for mounting the portable luminaire.

Exception No. 1: An opening that does not involve access to the enclosure interior is permitted.
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Exception No. 2: A keyhole slot is not prohibited from being open when it is in accordance with 71.2.
15 Wireways and Tubing

15.1 A portable luminaire shall be constructed so that when wires are pulled through, or the unit
otherwise wired, the covering or insulation on the conductors are not damaged against any surface they
are able to contact. Also see Protection of Wiring, Section 30, for additional requirements.

15.2 Wireways shall be free from burrs and fins.

15.3 Tubing that is used as a wireway shall be free from kinks and cracks.

15.4 Screw threads of sheet metal screws and self-tapping screws shall not be exposed‘for a distance of
more than 3/16 inch (4.8 mm) in a wireway.

Exception: The screw threads are not prohibited from being exposed for more<than 3/16 fch (4.8 mm)
when the wire$ are held away from or prevented from contacting the screw threads.

16 Shade Construction

16.1 A portable luminaire shall be shipped with a shade unless:

a) The|shade functions only as a decorative part and.instructions are provided in acgordance with
219.1.1;

b) The [design is not intended for use with a shade and instructions are provided in acpordance with
219.1.2; or

¢) The design is not intended for and has)no means to readily attach a shade.

16.2 A portable wall, table or floor type luminaire having a shade with one or more of|the following
features shall fomply with the General =Abnormal Operation Tests, Section 149:

a) Theladjustable or flexible shade is able to be adjusted against the supporting sufface so as to
block tTe air flow to the lamp;
b) Thefe are multiple shades such that one shade directs light onto another; or

c) The phade:is able to fold up so as to block the air flow to the lamp.

16.3 A portabtetumimaire compltying withthe—TemperatureTest-ExemptUmnits Tequirements of Sections

49 or 63 is able to have a shade constructed of any material.

16.4 A shade shall reliably maintain its dimensions. For example, a breeze shall not be able to blow the
cloth of a cloth shade closer to the lamp.

Exception: A shade is not required to reliably maintain its dimensions when the shade is used in
accordance with the requirements for the minimum possible dimensions the shade is capable of attaining.

16.5 A dust cover is able to be provided over a shade only when instructions for removal are provided in
accordance with 201.3.

Exception: The instructions are able to omitted when the dust cover does not restrict or reduce the
required open area of the shade.
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17 Strain Relief

17.1 A portable luminaire shall be provided with strain relief so that a pull exerted on the power supply
cord is not transmitted directly to a terminal splice, or interior wiring of the unit. See Strain Relief Test,
Section 154.

Exception No. 1: Additional strain relief is not required to be provided when the conductors of the supply
cord are permanently assembled to a wiring device (such as a switch), lampholder, or similar device by the
manufacturer of the wiring device, in such a manner that replacement of the cord requires the disassembly
of the device by the removal of a rivet, drive screw, drive pin, or similar component.

Exception No. 2: Additional strain relief is not required to be provided when a lampholder has insulation
piercing termipals and is identified as not requiring an additional strain relief device.

17.2 A mets
cord shall be

| strain-relief clamp or band used with Type SP-2 or lighter general‘use, rupber-insulated

brovided with auxiliary insulation over the cord for mechanical protection.

Exception: THe auxiliary insulation is able to be omitted for Type SV or SVO-Cord.

17.3 A clam
SVTO flexible
Sections 69A

Exception No
cloth or similg

Exception No
able to be usq

17.4  Auxilia

p of any material (metal or otherwise) shall not be used*with Type SPE-2, §
cords, or a power supply cord for LED portable luniinaires covered by the rg
— 69C.

1: The construction is able to be evaluated for-use when the cord is protected
r material under the clamp.

2: A strain-relief bushing of insulation’ material that has been investigated for
d.

y insulation is not required for a clamp used for strain relief of thermoplastic-

heavier than fiypes as indicated in 17.8 when tested in accordance with the Strain Relief Tes

with no dama

17.5 When
bear or with W
similar conditi

18 Portable

pe to the cord insulation.

h knot in a flexibleCord serves as strain relief, any surface against which the
hich it is ablé\te come in contact shall be free from projections, sharp edges,
ons, that are'capable of damaging the insulation on the conductors.

Luminaires Having Play Value

PT-2, SVT, or
tquirements of

by varnished-

the purpose is

insulated cord
t, Section 154,

knot is able to
burrs, fins and

18.1

A portion of a portable luminaire that has play value for children eight years or less in age and is

intended to be removed from the unit and played with (for example a plush doll not integral with the
luminaire) shall comply with the Standard Consumer Safety Specification for Toy Safety, ASTM F963. It is
not possible to specify the conditions of tests for all constructions; however, the tests shall include
evaluation of impact, bite, flexure, torque, tension, compression, sharp point, sharp edge, and small parts.

18.2 The portable luminaire shall not overturn when tested in accordance with the Stability Test, Section
153, with a 15 degree inclined plane.

18.3 A toy or stuffed animal suspended from a unit shall be designed for unexpected, forceful removal
and shall comply with the requirements in the Test for Suspended Toys, Section 180.

18.4 The portable luminaire shall be marked in accordance with the requirements in 198.11.
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Exception: The marking is able to be modified to indicate that the risks are associated with the luminaire
portion and not to the separable portion having play value.

19 Resistance to Liquid Damage

19.1 When a portable luminaire is intended to be used where the deterioration or breakage of a liquid
container, seal, or similar component increases the risk of electric shock or liquid spillage, the container,
seal, or similar component shall be resistant to deterioration from the liquid intended to be used in contact
with that component. The liquid shall be evaluated with respect to its toxic, acid, alkaline, flame and
conductive properties. The determination of resistance to deterioration is based upon the material
comprising the container, seal, or similar component, its size and shape, the mode of application, and
other factors.

19.2 Deleteq
20 Portable|Luminaire Containing Hazardous Substance
20.1 A portaple luminaire containing a hazardous substance, such as the mixture of chemicals used as
decorative fluid in lava-type lamps, shall be evaluated with respect to ease of ignition, angd whether the
substance is foxic. The risk of injury shall be assessed on the basis of’the amount of the|substance or
concentration pnd a one time exposure due to an accidental spill. Inhalation of vapors, contdct with skin or
eyes, and inggstion are to be considered as probable events. Chemical changes due to exposure to light
(UV) and heat|(operating temperature) also are to be determined.

20.2 A contdiner of a hazardous substance shall not be adversely affected by the substapce. Gaskets,
seals, and cags shall not be adversely affected by the substance.

20.3 Soft glass shall not be used as a containerof a hazardous substance.
20.4 The unit shall comply with the marking in 198.12.

20A Plant Liminaires

20A.1 Genefal

20A.1.1 A portable luminaire intended to support or contain a plant shall be additionally|evaluated for
compliance with this.section. This intent and the applicability of this section is to be detefmined by the
design of the groduct, the use instructions, or the claims of the producer.

20A.1.2 For the purpose of this Standard and in the context of clause 1.1, plant hosting is considered a
“task”. However, a portable luminaire may provide ambient lighting in addition to this task lighting.

20A.1.3 Portable luminaires intended for commercial-scale plant growth operations are not within the
scope of this standard. Portable luminaires subject to the requirements of this section are limited to those
intended for a residential setting where the plant is a peripheral and small scale use of the space.

20A.1.4 A portable plant luminaire whose light source may emit hazardous UV, blue, or infrared radiation
shall qualify as Risk Group 0 when subjected to the Photobiological Safety Assessment of UL 8800,
Standard for Horticultural Lighting Equipment and Systems.

NOTE: Standard incandescent or fluorescent lamps, and LEDs operating only in the visible light spectrum (400 — 700 nm), are not
subject to this requirement.
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20A.2 Resistance to moisture

20A.2.1 If the intended use of the portable luminaire involves introducing water (or other liquids) in the
vicinity of any parts operating above Class 2 voltage limits for wet locations, the portable luminaire shall be
evaluated for compliance with the Leakage Current Measurement Test, Section 161.

20A.3 Resistance to chemicals

20A.3.1 User instructions shall be reviewed for all chemical agents (fertilizers, soil or water supplements,
or similar) that the manufacturer identifies as eligible for use with the portable luminaire. If the degradation
of any portable luminaire materials could result in increased risk of fire or electric shock injury when
exposed to these agents, at least one of the following mitigations are required:

a) The
effects

b) Th
expos

20A3.2 If e
guidance for
development

20A.4 Lamp replacement

20A.4.1 If th
guidance for
markings of §
with a light sd
specific light

material(s) shall be evaluated and determined to be adequately resistant to
of the agent(s).

b luminaire design and user instructions shall provide sufficient “guidanc
ire of the material(s) to the agent(s).

ither mitigation (a) or (b) from 20A.3.1 is applicable, the instructions shal
detecting early indications of material degradation and steps to either
i.e., stop using certain agents) or to halt all use of the portable luminaire.

e portable luminaire has a user-replaceable light source, the user instruction
acquiring a suitable replacement light~source. This is in addition to the lam
ections 201 — 205, as applicable. The instructions shall include the statement
urce of similar spectral bandwidth emissions”, or similar wording. A statemen|
source (i.e., catalog number), provided by the producer and designed for the

the degrading

e to preclude

| also provide
arrest further

5 shall provide
b replacement
“Replace only
t referring to a
same spectral

output is a pefmitted alternative to this statement.

ELECTRICAL CONSTRUCTION + GENERAL

21 General

21.1 These ction with the

applicable su

requirements apply to all portable luminaires and shall be used in conjun
bplementary requirements in this standard.

22 Assemb

221 A portable luminaire shall be completely wired with each electrical component mounted in place and
with each splice and connection completed.

Exception No. 1: A detachable power-supply cord is able to be disconnected from the product, as long as
it is packaged with the product.

Exception No. 2: A portable luminaire consisting of a wiring harness that snap-fits into a decorative
housing is not required to be assembled when such assembly precludes required packaging of the
housing for shipping. For example, a ceramic or glass figurine requires packaging material inside and
outside to prevent breakage during shipping.

Exception No. 3: Pendant switches (through cord) are able to be shipped unattached with the unit when
installation instructions are included to indicate the intended power supply cord is Type SPT-2.
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Exception No. 4: Attachment plugs with pin type (insulation piercing) terminals are able to be shipped
unattached with the unit when installation instructions are included. See 32.4.

23 Accessibility of Live Parts

23.1 Each part or device that is required by Enclosures, Section 9, to be enclosed shall be located or
shielded so that it is not accessible to unintentional contact by persons during normal use, including
relamping, replacement of an automatic starter, or other user maintenance services.

Exception No. 1: An uninsulated live part that operates at a potential of 30 volts rms or less and 42.4 volts
peak and is able to be accessible in accordance with Secondary Low Voltage Circuits, Section 38.

Exception Noj 2: Wiring that is visible and follows the contour of the portable luminaire|is able to be
accessible duffing relamping, when it is not spliced and strain relief is maintained at all witing ferminations.

23.2 Alive part is determined to be inaccessible when a probe as illustrated inkigure 23.[1 is unable to
be manipulatgdd such that it touches any part. The probe is to be articulated into any configuration and
rotated or angled to any capable position before, during, or after inserting inte'the opening.
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Figure 23.1

Accessibility probe
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23.3 All parts that are removable without the use of tools shall be removed when determining

accessibility in

accordance with 23.2.

Exception No. 1: A phenolic or metal lampholder shell that is secured by a twist or snap-fit does not
require removal.

Exception No.
24 Electrica

241

2: An automatic starter does not require removal.

| Spacings

The spacing between uninsulated live parts of opposite polarity, and between uninsulated live parts

and metal that is capable of being grounded shall not be less than 1/4 inch (6 4 mm) through air or 3/8 inch

(9.5 mm) over

live part with r¢spect to this requirement.

Exception No

device, such @s a lampholder or switch, and dead metal that is part of the wiring device

mounting scre
grounding me
on which the d

Exception No.
a) Live
b) A livj
c) A liv
3/64 in

mentio
is not /4

Exception No.

and dead metal that is grounded-itrservice is not specified.

surface. The outer wrap of an open core and coil ballast is determined to bé-g

1: The spacing requirements do not apply between uninsulated-live pan

ws, rivets, yoke, clamp, or similar components; or for a portable luminaire p
bns between such live parts and that part of the dead metal.sufface of the port
evice is mounted in its intended manner. See Figure 24.1.

2: When an isolated dead metal part is interposed-between or is in close prox
parts of opposite polarity;
b part and an exposed dead metal part; or

e part and a dead metal part that isable to be grounded, the spacing shall ng
ch (1.2 mm) between the isolated-dead metal part and any one of the other pa
hed, provided the total spacing between the isolated dead metal part and the t
bSs than 1/4 inch (6.4 mm).through air or 3/8 inch (9.5 mm) over surface.

3: The spacing between uninsulated live parts of a Class 2 circuit and betwe

n uninsulated

ts of a wiring
and including
ovided with a
bble luminaire

mity to:

t be less than

rts previously
wo other parts

en such parts
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Figure 24.1

Spacings of components

A. Uninsulated li
B. Insulating mat
C. Mounting scre|
D. Dead metal pg
E. Dead metal pg
F. Spacings to wh
G. Spacings to w|

242 As an
Creepage Dig
only applies

SMT00

e parts of wiring device.

brial of wiring device.

v of wiring device.

rt of wiring device.

rts of portable luminaire.

ich 24.1 applies.

hich 24.1 does not apply. See Exception No. 1 to 24.1.

alternate to 24.1, the Standard for Insulation Coordination Including ClI
tances for Electrical Equipment, UL 840, may be used to determine electrica

conductors a

components on a printed wiring board. The spacing requirements in UL 84

used for sparing to a dead metal enclosure,~or to uncontrolled components such as

terminals, tra
the requireme

a)Ap
consid

b) A {

F
sformers, and ballasts. Creepage distances shall not be less than clearance

nts specified in UL 840, the following conditions apply:

prtable luminaire marked-for wet locations or requiring the humidity conditionin
ered exposed to environmental pollution degree 3 and over voltage category o

ortable luminaire other than (a) shall be considered exposed to environm

degre¢ 2 and over.voltage category of Il.

c) The

portion ofa printed wiring board covered with a potting compound or a con

that ¢
Equip

mplies*with the requirements in the Standard for Polymeric Materials — U{
ent*Evaluation, UL 746C, shall be considered exposed to environmental poll

parances and
spacing. This

o conductive parts that are rigidly heldiin"place and reliably spaced in proddiction such as

10 shall not be
wiring device
5. When using

g test shall be
fll.

ental pollution
formal coating

e in Electrical
ution degree 1

and over vuitagc category ofH-

24.3 When an uninsulated live part is not rigidly fixed in position by means other than friction between
surfaces, or when a movable dead metal part is in proximity to an uninsulated live part, the construction
shall be such that the required minimum spacing is maintained.

25 Insulating Materials

25.1 A polymeric material used as an electrical insulator, or as direct or indirect support of a live part,
shall comply with the requirements in the Standard for Polymeric Materials — Use in Electrical Equipment
Evaluations, UL 746C.

25.2 An insulating lining or barrier of vulcanized fiber or similar materials used where spacing does not
otherwise comply with the requirement shall not be less than 1/32 inch (0.8 mm) thick, and shall be so
located that it is not adversely affected by arcing, except that vulcanized fiber not less than 1/64 inch (0.4
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mm) thick is able to be used in addition to an air spacing of not less than 50 percent of the spacing
required for air alone.

Exception: Insulating lining or barrier of vulcanized fiber or similar material in accordance with 25.1 is not
required to comply with this requirement.

26 Electrica

26.1

| Ratings

voltage applied to it in normal use.

26.2 Them

a)
or

b) 16 a

26.3 Each e
ampacity ratin

26.4 The am

12 aE\peres for a unit provided with an attachment plug with a 15 ampere, 125 volt

mperes for a unit provided with an attachment plug with a 20 ampere) 125 volt

ectrical device shall have an ampere rating and each insulated conductor
j for the maximum current to which it is subjected in normaluse.

pere rating of the portable luminaire shall be caletlated by adding the rating

following that are provided on the unit:

Each electrical device and insulated conductor shall have a voltage rating at least equal to the

configuration;

configuration.

shall have an

s of all of the

a) The ampere rating for each convenience receptagle, marked in accordance with 198.6.2;
b) The pmpere rating of each ballast or LED driver;
¢) The ralculated load of each line voltageincandescent lampholder is to be determined by dividing
the mafked wattage rating by 120 volts;
d) The ampere rating of each transformer; and
e) The pmpere rating of anytother line-voltage parts, such as a clock, a motor, and sinjilar parts.
26.5 The ampacity rating of_insulated wires and cords with copper conductors shall be ds specified in
Table 26.1.
Table 26.1
Ampacities of wires and cords with copper conductors
Ampacity
18 AWG 16 AWG 14 AWG 12 AWG
Types of wire and cord? (0.82 mm?) (1.3 mm?) (2.1 mm?) (3.3 mm?
Fixture wires — 6 8 17 23
Flexible cords — As specified in Table 31.1 10 13 18 25
Appliance wiring material 6 8 17 23

inapplicable.

@ Some of the types of wire and cord are not made in each of the sizes shown. For each such type and size, the ampacity shown is
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27 Wiring and Conductors

27.1 Condu

2711

ctor size

A conductor of a wire or cord shall be minimum 18 AWG (0.82 mm?) except where a smaller size
I is permitted in (a) — (e) below:

a) Internal wiring is permitted to be of any size provided it is adequately protected against overload
or abnormal conditions by internal fusing and protected against mechanical damage by the
enclosure, barriers, or routing.

b) A conductor in a Class 2 circuit is permitted to be of any size.

c)A pJarmanentIy attached, completely enclosed, and maximum 6-inch (152-mm) fon

a cloc

motor or transformer shall be minimum 24 AWG (0.21 mm?), provided-that

clock motor or any abnormal or overload on the transformer secondary does not re

fire.

d) Conductors for a series or series/parallel string of non-replaceable/lights locateq

housin
provid
Opera

e)Ap

69C shall employ 20 AWG or 22 AWG conductors.

27.2 Temperature and voltage rating

2721 The
temperature
footnotes, wh

g which prevents moving or flexing of the conductors are-permitted to b
bd that the portable luminaire complies with the Conductor Short Circuit
fion Test, Section 152.

bwer supply cord for LED portable luminaires covered by the requirements of

flexible cords and fixture wires specified in Table 27.1 shall be considere

bre applicable.

hnd voltage ratings as indicated,’ and shall be subject to the constraints a

g lead wire for
stalling of the
sult in a risk of

within a rigid
e of any size,
and Abnormal

bections 69A —

d to have the
5 noted in the

Table 27.1
Temperature and voltage ratings of wire and cord
Temperaturel
rating Insulation 300 volts 600 volts|
60°C (140°F) Wire - TF, TFF, TW
Cord? C2¢, PD*®, NISP-1°, NISP-2, NISPT-1¢, S, SO, SO0, ST, STO, STPO
NISPT-2, SJ, SJO, SJOO, SJT, SJTO,
SJTOO, SP-T°, SP-29, SPT-T°, SPT-25,
SV, SVO, SVOO, SVT, SVTO, SVTOO,
Style 20288°¢
75°C (167°F) Wire - RFH-2, RH, RHW, THW, THWN
Cord? NISP-1°?, NISP-2°, NISPT-1°, NISPT-2°, | SP, SOP, SOOP, ST?, STOP, STOOP
SJP, SJOP, SJOOP, SJTP, SUTOP, SITOOP,
SP-1%b SP-2°9 SPT-1%P SPT-2°9, SV°,
SVOP, SVOOP, SVT®, SVTOP, SVTOOP,
Style 20288042
90°C (194°F) Wire® - FEB, FEPB, PFA, RHH, RHW-2, SA, SIS,
TBS, TFN, TFFN, THHN, THHW, THW-2,
THWN-2, XHH, XHHW, XHHW-2, Z, ZW

Table 27.1 Continued on Next Page
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Table 27.1 Continued

Temperature
rating Insulation 300 volts 600 volts

Cord¢ HPD, HPN, HJS, HS, HSO, HSJO, NISP- | SP, SE, SEO, SO, SO0P, ST°, STOP,
1°€ NISP-2°, NISPE-1¢, NISPSE-2, STOOP

NISPE-2, NISPT-1>¢, NISPT-2°, SJ°, SUE,
SJEO, SJOP, SJOOP, SJT?, SJTOP,
SJTOOP, SP-12¢, SP-209, SPE-1¢, SPE-
29 SPT-1P®, SPT-229, SV P, SVE, SVEQ,
SVOP, SVOO0P, SVTP, SVTOP, SVTOOP,
Style 202884

105°C (221°F) Cord®¢ HPD2P, HPNP, HJSP, HSP, HSOP, HSJOP, | SP, SEP, SEQP, SOP, SOQ®, ST, STO®,
NISP-1be NISP-2P NISPE-1%¢ NISPSFE- STOQP

2° NISPT-1%¢, NISPT-2°, SJ°, SJEP,
SJEOP, SJOP, SJOOP, SJTP, SJTOP,
SJTOOP, SP-1P¢, SP-2°9, SPT-1P¢, SPT-
259, SPE-1%¢, SPE-2P9, SVP, SVEP,
SVEOP, SVOP, SVOOP, SVT®, SVTOP,
SVTOO®, Style 20288°¢¢

150°C (302°F) Wire XF, XFF PF, PFENPGF, PGFF, PTFH TFE
200°C (392°F) Wire KF-1, KFF-1, SF-1, SFF-1 KF=2, KFF-2, SF-2, SFF-2
250°C (482°F) Wire - PFAH', PTF'

@ Not for use in portable luminaires intended to be used in locations that may be affected by moisture, such as a plgnt luminaire.
b Only when surface marked “75°C,” “90°C,” or “105°C,” whichever is applicable.
¢ See 27.2.5 for increased temperature ratings by use of sleeving.

4 An appliance wjiring material complying with Figure 27.1.

€ Not for use as power supply cord.

T Not for use in wiet location luminaires except when wire is totally contained within and water does not enter the unit during the rain
and sprinkler tess.

9 Reference is tg minimum voltage, temperature and.insulation thickness criteria for power supply cords for LED pdrtable
luminaires covered by the requirements of Sections(69A — 69C. Also see 27.1.1(e).
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27.2.2 Appliance wiring material (AWM) which is suitable for use as internal wiring and accessible wiring,
but not for use as a power supply cord is described in Figure 27.1.

Figure 27.1

Specifications for appliance wiring material

S3527

A — Minimum acdeptable average thickness away from tear area and outside point — 0,040 inch (1.02 mm).
B — Minimum acdeptable thickness at any point (before separation) — 0.035 inch (0,89’mm).

C — Minimum acdeptable thickness at any point after separation — 0.019 inch (0:49 mm).

D-

(1) Minimum acceptable distance between copper conductors— 0.060 inch (1.52 mm).

(2) Stranding shall consist of 36 — 34 AWG (0.013 — 0,020 mm?) strands.

27.2.3 Wirelor cord other than those specified in Table 27.1 is usable when:
a) Thejinsulation of the wire or cord is rated for the maximum temperature involved;
b) Thetemperature for which the wire or cord is rated is:
1) Identified by a colored thread or a colored stripe as described in 27.2.4; or
2) Printed on the surface of the insulation;

c¢) Thelinsulation of the wire or cord is:

1) Rated for the maximum voltage involved and not less than 300 volts; and
2) When of rubber or thermoplastic, provided with an overall braid;

Exception: Thermoplastic insulation rated for use at 600 volts or more is not required to be
provided with a braid.

27.2.4 With reference to 27.2.3(b)(1) when a colored thread or stripe is used to identify the temperature
rating of a wire or cord:

a) For a rubber-insulated wire or cord, green indicates a 75°C (167°F) rating.

b) For a thermoplastic-insulated wire or cord:
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27.2.5 Wiring or cord rated minimum 90°C (194°F) is usable at 150°C (302°F) when e

conductor is p

a) Con

b) Extgnding from the terminals of the lampholder to the poeint where the wire eme
shade or at least 3 inches (76 mm).

28 Splices gnd Connections

28.1 Stranddd conductors of cord or wire intended for connection to a screw terminal sh

and solder-dip
of the stripped
splay during th

28.2 A splicg shall be mechanically and electrically secure and, unless a wire connecto

meets the inte
movement cor

28.3 A solds
insulation that

28.4 In dete

1) No identification is required for 80°C (176°F), and when identification is provided, blue is

used;

2) Red indicates a 90°C (194°F) rating;

3) Yellow indicates a 105°C (221°F) rating;

4) Brown indicates a 125°C (257°F) rating;

5) Orange indicates a 150°C (302°F) rating; and

6) Black indicates a 200°C (392°F) rating.

ovided with sleeving:
sisting of snug fitting:
1) Woven-glass sleeving not less than 0.010 inch (0.25 mm) thick; or

2) Woven-glass tape applied in two or more layers havingia total thickness of
0.010 inch; and

ped or otherwise treated so as to bind all strands for at least 1/8 inch (3.2 mm
conductor prior to connection«gf the conductor to the terminal so that the §
e assembly operation.

nt of this requirement'shall be soldered. A wire soldered inside an eyelet term
fining part is determined to be mechanically and electrically secure.

red splicesand a splice made with an uninsulated wire connector shall be
has a temperature rating and thickness equivalent to that required on the cond

minin mpliance with 28.3, general-use insulating tape is determined to |

Bch individual

not less than

rges from the

all be twisted
from the end
trands do not

I is used that
inal or similar

covered with
uctors.

e rated 80°C

g co
aBla fnr 4'

EO volicaab A ot laoat Anan ~An o Alf

(176°F), and

OBR\ALL A
SauTCTO DU VOIS WiTCTT wiappoU atiicast OnCC O 1ItST T

28.5 An insulated wire connector shall be rated for the required temperature and voltage of the
conductors involved.

28.6 A splice located in an arm or a stem shall not be subject to movement that could create strain on the

splice.

28.7 Quick-connect terminals shall be nominally 0.110 (2.80 mm), 0.125 (3.18 mm), 0.187 (4.75 mm),
0.205 (5.21 mm), or 0.250 (6.35 mm) inch wide and shall comply with the Standard for Electrical Quick-
Connect Terminals, UL 310. Other sizes of quick-connect terminals shall be investigated with respect to
crimp pullout, engagement-disengagement forces of the connector and tab, and temperature rise; all tests

shall be condu

cted in accordance with UL 310.
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29 Wiring Attached to Movable or Flexible Parts

29.1

secured so movement does not cause insulation damage or strain at connections or splices.

30 Protection of Wiring

30.1
edges, burrs,

and fins that are able to damage the conductor insulation.

Internal wiring within or attached to a movable or a flexible part shall be stranded, and shall be

A power-supply cord shall exit the portable luminaire through an opening that is free from sharp

30.2 The power-supply cord shall be provided with mechanical means that prevent the cord being

pushed inside

the enclosure and contacting:

a)Alg
the co

b) a sh

C) moy

30.3 An ing
lampholder o
wiring are pul

Exception No
used.

Exception No
1, or SPT-2
Sections 69A

a) The
surfac

b) The
is:

mp or heated surface, where the surface temperature may exceed the tempe
d;

arp edge; or

ing part.

ulating bushing shall be provided where the flexible cord or wiring ente
the base or stem of a portable luminaire, and at thé.ends of metal tubing wh¢
ed during the adjustment of the unit.

1. A smooth, metal bushing is able to be used when Type SPT-2, SJ, SV, or

2: An insulating bushing is not required with Integral Type SP-1, SP-2, SPE-1
cord, a power supply cord for €ED portable luminaires covered by the re
— 69C, or appliance wiring material complying with Figure 27.1 when:

metal through which the cord passes is not less than 0.042 inch (1.07 mm
b js smooth, or the edge.of the metal is rolled not less than 120 degrees; or

cord at the point\where it passes through the hole is provided with additional

1) Not Jess than 1/32 inch (0.8 mm) thick;

2)-Molded to the cord; and

ature rating of

rs a pendant
bre the cord or

heavier cord is

, SPE-2, SPT-
quirements of

thick and the

insulation that

3) Type SP-1, SP-Z, SPE-1, SPE-Z, SPI-1, SPI-Z cords, a power supply cord for a LED
portable luminaire covered by the requirements of Sections 69A — 69C, or appliance wiring

material complying with Figure 27.1.

30.4 Cord or wiring that passes through tubing or contacts the edge of a sheet-metal wall 0.042 inch
(1.07 mm) or less thick shall be reliably held away from the edges of the metal or shall be protected by a
nonrubber bushing or a grommet or by rolling the edge of the metal not less than 120 degrees.

30.5 When cords or wires pass through or contact the edges of sheet metal thicker than 0.042 inch (1.07
mm), the metal shall be treated by reaming or the equivalent to remove burrs, fins, or sharp edges that are
able to damage insulation.
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30.6 When the material through which the cord or wiring passes is wood, porcelain, phenolic
composition, or other insulating material, not less than 3/64 inch (1.2 mm) thick, a smoothly rounded
surface is determined to be equivalent to a bushing.

30.7 Ceramic materials and molded urea, phenolic, and melamine compositions are determined to meet
the intent of the requirement for insulating bushings; a bushing of wood or rubber is not usable. Other
compositions are able to be used when they have been investigated and found usable for the application.

30.8 A hard-fiber bushing is able to be employed when the bushing is not less than 3/64 inch (1.2 mm )
thick.

30.9 Aninsulated metal grommet is usable in place of an insulating bushing when the insulating material
used is not legs than 1/32 inch (0.8 mm) thick and completely fills the space between the grommet and the
metal in whichlit is mounted.

30.10 Polymgric sleeving shall not be used for reducing the risk of cutting.or abrasfon of wiring.
Fiberglass sle¢ving not less than 0.010 inch (0.25 mm) thick is capable of being'used.

30.11 A bushing shall be securely held in place.
31 Power-Stipply Cords

31.1 A portable luminaire shall be provided with a single power'supply cord consisting of orle of the types
of flexible cords specified in Table 31.1 and an attachment plug rated as required for the appl|cation.

Exception: A portable luminaire with a non-integralxdirect plug-in type power supply negqd not have a
power supply ¢ord.

Table 31.1
Flexible cord types®
Extra hard usage Hard usage Not hard usage
S SJ SP-2°¢ S\'%
SH SJE SPE-2° SYE?®
SEQ SJEO SPT-2¢ SYEO
SQ SJO NISP-2 Syo?
SOp SJOO NISPE-2 svVpo?
ST SJT NISPT-Z SVT®
STO SJTO SVTO?
STOO SJTOO SVTOO?
@ Individual conductors shall be provided with supplementary insulation or spaced away from metal.
® Flexible cords with a “W” or “B” suffix are permitted.
¢ See 27.1.1(e) and Sections 69A — 69C regarding other acceptance criteria for power supply cords for LED portable luminaires
employing 20 AWG or 22 AWG conductors.

31.2 A power-supply cord shall not be smaller than 18 AWG (0.82 mm?).

Exception: A power-supply cord for LED portable luminaires covered by the requirements of Sections 69A
— 69C shall employ conductors sized 20 AWG or 22 AWG.
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31.3 A power-supply cord shall be at least 5 feet (1.5 m) long measured from the point where the cord
emerges from the body of the portable luminaire to the face of the attachment plug or connector.

Exception No. 1: When the intended means of mounting or other features or constructions of any portable
luminaire warrants other than the required length of power supply cord, a shorter cord (or no cord) is
permitted when instructions are provided in accordance with 218.6. Examples include portable luminaires
intended for mounting to machinery, where a longer cord could be subject to mechanical damage, or
portable luminaires intended to be mounted to furnishings or cabinets immediately adjacent to a built-in
receptacle.

Exception No. 2: For a portable luminaire with a non-integral, through-cord power supply, the power
supply cord shall be at least 2 ft (0.61 m) long and the overall length of cord (power supply cord plus power
supply outpuf cord) shall be at least 5 ft (1.5 m) long. For a portable luminaire with a nonintegral, direct
plug-in powersupply, the power supply output cord shall be at least 5 ft (1.5 m) long.

Exception No| 3: A portable luminaire provided with a stake, per 131.6, is not required to comply with this
requirement when instructions are provided in accordance with 230.2.

31.4 The cgnductors of the power supply cord shall be identified in aceordance with P¢larization and
Identification,|Section 35.

31.5 Integra) parallel flexible cord Type SP-1, SPT-1, SPE-1, érappliance wiring material[in accordance
with Figure 47.1 that is located inside a portable luminaireysthe conductors shall be pg¢rmitted to be
separated a mpaximum of 3 inches (76 mm).

Exception: The flexible cord conductors shall be permitted to be separated more than $ inches when
each conductpr is enclosed in supplementary insulation for the temperature involved.

31.5A Integral parallel flexible cord Types SP-2, SPE-2, SPT-2, or a power supply cord for a LED
portable lumifaire covered by the requirements of Sections 69A — 69C, that is located within a portable
luminaire shall be permitted to be separated more than 3 inches.

31.6 Flexible cord types C, HPN, PD, SP-1, SPE-1, SPT-1, and appliance wiring material complying with
Figure 27.1 afe usable only as internal wiring and shall not be used as power supply cord.

31.7 Integra) paralleldlexible cord Type SP-2, SPE-2, or SPT-2, or a power supply cord fof LED portable
luminaires coyered.by-the requirements of Sections 69A — 69C located outside the unit shdll be permitted
to be separaLed, but not more than 3 inches (76 mm), providing that the length of sepprated cord is
minimized so jasto reduce the risk of being inadvertently snagged.

32 Attachment Plugs

32.1 A portable luminaire shall be provided with a polarized attachment plug of the 2-wire, parallel-blade
or a 3-wire grounded type, as shown in Figure 32.1. The plug shall be of a 15 or 20 ampere, 125 volt
configuration (NEMA Style Nos. 1-15 P, 5-15P, 1-20P, or 5-20P) and shall comply with the requirements in
the Standard for Attachment Plugs and Receptacles, UL 498 and/or the Standard for Cord Sets and
Power-Supply Cords, UL 817.

Exception: An attachment plug in accordance with Alternate Power-Supply Connections, Section 34, is not
required to comply with the requirement.
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Figure 32.1

Connections to attachment plug

CONNECTIONS OF CORD CONDUCTORS TO GROUNDING - TYPE
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR WITH INSULATION HAVING A
GREEN OR GREEN AND YELLOW STRIPED
OUTER SURFACE 9

CONDUCTOR NOT INTENDED TO BE
GROUNDED (UNIDENTIFIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
(IDENTIFIED CONDUCTOR)®

CONNECTIONS OF CORD CONDUCTORS TO POLARIZED
ATTACHMENT PLUG (FACE OF PLUG REPRESENTED)

CONDUCTOR NOT INJENDED TO BE
GROUNDED (UNIDEN,TIEIED CONDUCTOR)

CONDUCTOR INTENDED TO BE GROUNDED
AB100 (IDENTIFIED CONDUCTOR)I:>

2 In the above illugtration, the blade to which the green conducteris connected may have a U-shaped or a circular crpss section.
b Signifies a cond{ictor identified in accordance with Table 35.1.

32.2 The atfachment plug shall have) electrical ratings as required for the ratings of| the portable
luminaire. Seq Electrical Ratings, Section 26.

32.3 For an |attachment plug,that is assembled to a flexible cord by a manufacturer of the portable
luminaire the gonductors ofithe flexible cord shall be fastened securely and in a workmanlike manner to
the terminals |of the attachment plug. All connections shall be made so that no stray sjrands of any
conductor conlacts live parts of opposite polarity or dead metal parts.

32.4 When the_intended mounting means of a portable luminaire precludes factory confection of the
attachment plug to the flexible cord, a pin-type (screwless) polarized attachment plug (one in which a pin
terminal pierces the conductor insulation to establish contact) is able to be provided. Instructions shall be
provided in accordance with 218.5.

33 Interconnected Units

33.1 Portable luminaires intended to provide or receive power from another portable luminaire connected
in series shall comply with this section.

33.2 Deleted

33.3 Interconnected units that do not have a NEMA 15 or 20 A Style plug per 32.1, and are intended to
connect to a unit which has overcurrent protection, do not require overcurrent protection.
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33.4 Where a power supply, LED driver, ballast or transformer of one portable luminaire powers one or
more adjacent units, the adjacent units do not require overcurrent protection.

33.5 The plugs, receptacles, connectors, and cord used for interconnection shall have suitable voltage
and current load ratings. Load- and supply-side receptacles and connectors shall have different
configurations to prevent inadvertent connection of a supply-side cord set to the load receptacle.

33.5.1 Load-side receptacles and connectors that provide branch-circuit supply to interconnected units
shall be wired to provide the same grounding or polarity as the attachment plug.

33.6 The interconnection plugs and receptacles shall comply with Accessibility of Live Parts, Section 23,
and Electrical Spacings, Section 24, when inserted and when removed.

ot required to

Exception: In
comply with tf

erconnection plugs and receptacles for secondary low voltage circuits-are 1
is requirement.

33.7 Attachment plugs and receptacles shall comply with the requirements in the

Attachment H

lugs and Receptacles, UL 498, the Standard for Appliance. Couplers for H

Similar General Purposes — Part 1: General Requirements, UL 60320-1, ‘or the Standard for

Power Supply

Cords, UL 817. Connectors shall comply with the following:

a) Comnector materials shall be rated for the temperatures’to which they are subj

Standard for
ousehold and
Cord Sets and

ect during the

Normgl Temperature Test;

b) Cohnector materials shall meet the requirements in Polymeric Enclosures, Section 12, and
Insulating Materials, Section 25;

c) Cannectors shall comply with the :\35-pound Strain Relief Test, Section|154, on the
intercgnnecting cord end; and

d) Copnectors shall comply with~the 50-cycle Overload Test in the Standard for Component
Conngctors for Use in Data, Signal, Control, and Power Applications, UL 1977.

Exception: Cd
33.8 Delete

33.9 Thegr
break last.

nnectors in Class_2:gircuits are not required to comply with this requirement.
)

bund connection when required by Grounding and Bonding, Section 36, shall

make first and

33.10 An interconnected unit shall be provided with markings in accordance with 198.9.

33.11

An interconnected unit shall be provided with instructions in accordance with 218.4.

33.12 An interconnected unit with a shortened power supply cord in accordance with Exception No. 1 of
31.3 shall be marked in accordance with 198.9.1 and instructions in accordance with 218.6.

34 Alternate Power-Supply Connections

34.1

configuration when provided with instructions in accordance with 218.8.

A portable luminaire with a detachable cord is permitted to use an attachment plug of alternative
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34.2 A proprietary connector provided in place of an attachment plug or an attachment plug and cord
shall be investigated and determined usable for the purpose for which it is intended and shall be provided
with markings and instructions in accordance with 218.7.

35 Polarization and Identification

35.1 A supply-circuit conductor that is connected to the grounded supply conductor (neutral) shall be
marked in accordance with Table 35.1 and shall be connected to the wide blade of a 2-wire attachment
plug, or the left-hand blade of a 3-wire attachment plug when looking at the face of the plug with the

grounding pin up. See Figure 32.1.

Exception: A Class 2 low voltage plug-in power supply is not required to be provided with a polarized type
2-wire attachment plug.

Table 35.1
Polarity identification of flexible cords
Color combinations,
Method of identification Wire intended to be grounded® —
connected to the screw shell of
lampholders All other wiresf
Color of braids oh individual Solid white or gray — without tracer Solid color other than white or gray — without
conductors tracer
Solid white or gray — without tracer? White or gray with tracer in brgid®
Color other than white or gray, with.dracer in Solid color other than white or gray — without
braid tracer
Color of insulatign on individual | Solid white, gray, or blue® Solid color other than white, gray, or blue®
conductors
Color of separatprs White or gray® Color other than white or gray9
Tin or other white'metal on all strands of the No tin or other white metal on the strands of
conductor the conductor®
Other means A stripeyridge, or groove on the exterior
surfade-of the cord®

@ Only for Types|C and PD cords.

® Only for cords ¢ other than Typés SP-1, SP-2, SPE-1, SPE-2, SPT-1, and SPT-2 cords, a power supply cord for LIED portable
luminaires covered by the reguirements of Sections 69A — 69C, or AWM complying with Figure 27.1 — having no brpid on any

individual condugtor.
¢ Only for Types [SP-1, SPs2, SPE-1, SPE-2, SPT-1, and SPT-2 cords, a power supply cord for LED portable lumingires covered
by the requiremgnts of Sections 69A — 69C, or appliance wiring material complying with Figure 27.1.

4 Only for Types [SPT21 and SPT-2 cords, a power supply cord for LED portable luminaires covered by the requirenjents of
Sections 69A — 69C, or appliance wiring material complying with Figure 27.1.

¢ A wire finished to show a green color with or without one or more yellow stripes or tracers shall be used only as an equipment-
grounding conductor. See Figure 32.1.

35.2 The screwshell or screwshell contact of each Edison-base lampholder shall be connected to the
grounded supply conductor of the supply cord.

35.3 A switch or a fuse or other protective device shall not be connected to the grounded supply
conductor of the attachment plug.

Exception: When the switch or protective device simultaneously interrupts both conductors of the supply
circuit, it is able to be connected to the grounded supply conductor.
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35.4 Any portion of a portable luminaire that is capable of being detached thereby breaking electrical
connections — such as a detachable power-supply cord, interlocking connectors, or cord connector— shall
be constructed such that it is only able to be assembled in the manner which is required to maintain
polarity.

36 Grounding and Bonding

36.1 When a 3-conductor cord-and-plug assembly is provided on a portable luminaire, all conductive
parts of a portable luminaire not intended to be electrically live, that are accessible to persons including
during any user maintenance and that have the potential to inadvertently become energized shall be

grounded by being conductively bonded together to the equipment grounding means.

Exception: CH

36.2 A porta
voltage to gro
grounding typ|

Exception Ng.

operating ab(
comply with th

Exception No
use in portab

36.3 When
Continuity Teq

36.4 Apart
Figure 23.1.

36.5 A cond
coated with vi

Exception No
metal contact

Exception Ng

ain links of a swag type unit are not required to be bonded.

ble luminaire with any accessible non-current carrying conductive partsand
und in excess of 150 volts, under any condition of service including open circu
e attachment plug.

1: A portable luminaire provided with double insulatioh between uni
ve 150 V to ground and any accessible non-current carrying conductive f
is requirement.

2: A portable luminaire provided with a simple-reactance ballast or a ballas
e lamps” is not required to comply with this requifement.

he reliability of a grounding connection.is questioned, it shall be subjected to
t, Section 158.

s determined to be accessible when it is capable of being touched by the prok

uctive part that is required to be grounded or bonded in accordance with 36
freous enamel, paint;*or similar coating.

1: The surface is able to be coated when it is marked or treated such tha
at the poift(s) of bonding.

. 2:_ The surface is able to be coated when the means of bonding reliably

scratches the

operating with
t, shall have a

sulated parts
arts need not

bt marked “For

the Grounding

e illustrated in

11 shall not be

{ there is bare

penetrates or

surface such that there is bare metal contact at the point(s) of bonding.

36.6 The continuity of the grounding or bonding system shall not rely on solder alone or on the
dimensional integrity of a thermoplastic material.

Exception: When a material complies with the applicable requirements for Polymeric Decorative Parts,
Section 13, and Polymeric Enclosure, Section 12, its integrity is determined reliable for continuity of the
grounding or bonding system.

36.7 The grounding terminal of a receptacle provided on a portable luminaire with a metal enclosure
shall be bonded to the grounded metal of the unit by one of the following:

a) Riveting, bolting, or welding the metal mounting yoke or strap, when provided, of the receptacle
to the metal unit enclosure.
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b) A 16 AWG (1.3 mm?) or larger copper bonding jumper from the receptacle grounding terminal to
the unit enclosure, the connection to the lamp enclosure being made by riveting, bolting, or
welding.

36.8 A bondi

ng or grounding wire or jumper connector shall be secured by:

a) A machine screw and nut;

b) A machine screw that threads into metal when there are at least two full threads in the metal; or

c) Ariv
A sheet-metal

36.9 A bond

equivalent dev
replacement o

Exception: Th

are secured by

37 Electronic Circuits

371

Exception: A printed wiring board containing only\€ifcuitry not exceeding Class 2 limits is n
comply with thi

37.2 Aresist

form a printed
is minimized.

37.3 Adcircui
to determine W
possible effec
When arisk is

38 Seconda

38.1
circuit with res

A printe
Standard for H
Standard for T]

et.

ector.

scraw,shall nat ha usaed to secure-a-hondina-oraroundinawire-oriLmper-conn
SEHW-SHaTHOt+Be-H58a—+t tH-E-a- B ORaHRg-B-grethaigYWH HeHRper-cohh

ng or grounding wire or jumper connector shall not be terminated by \a s
ice that is also used to secure another device or part that is intended to‘be rej
f any electrical device or component other than the power-supply cord:

b requirement does not apply to components that are not intended for user rep
tamper proof screws that require a special tool to remove.

rinted-Wiring Boards, UL 796, and shall be classified V-0, V-1, or V-2 in accorg

bsts for Flammability of Plastic Materials for Parts in Devices and Appliances,

s requirement.

pr, capacitor, inductor, transformer, or other part that is mounted on a printed W

hether there.is a risk of fire or electric shock when the component is opened o
of one-component on another, encapsulation, and similar factors are to b

determined to exist, the Component Fault Test, Section 151 is to be conducted.

crew, rivet, or
moved during

lacement and

d wiring board, including coatings, when provided shall comply with the requifements in the

ance with the
JL 94.

ot required to

iring board to

wiring assembly shall be-secured so that the risk of displacement by any forc¢ exerted on it

involving a capacitor, rectifier, transistor, or similar component is to be subjected to analysis

[ shorted. The
b determined.

ry-Low Voltage Circuits

pect to enclosure and accessibility requirements.

Each secondary circuit exceeding Class 2 limits shall be investigated as though it were a primary

Exception: Isolated low-voltage circuits are not required to comply with the accessibility requirements of

Accessibility o

f Live Parts, Section 23.

38.2 A printed wiring assembly and subsequent circuitry used in an isolated, low-voltage circuit
exceeding Class 2 limits shall comply with the requirements of Electronic Circuits, Section 37.

38.3 An isolated secondary low-voltage circuit is able to use the frame of the portable luminaire to carry
current to one side of the load when hinges or other moveable parts are not used as current-carrying

means.
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Exception No. 1: A hinge or other moveable part is permitted to be used as a current-carrying means
when it complies with the test requirements in Low Voltage Hinged or Moveable Part Cycling Test, Section
160.

Exception No. 2: A Class 2 circuit is able to use the frame of the portable luminaire, including a hinge or
other moveable part, to carry current to one side of the load. The frame is able to carry current to both
sides of the load providing that one side is insulated or guarded such that external conductive objects,
such as jewelry, cannot be inadvertently placed across the Class 2 supply. Insulation employed to comply
with this requirement shall comply with the Dielectric Voltage-Withstand Test, Section 159, with a test
potential of 500 Vac (or 707 Vdc) applied between the opposing frame pieces.

38.4 A class 2 circuit is permitted to use external surfaces of the portable luminaire to carry current when
the portable Iuminaire complies with the Exposed Class 2 Conductor Abnormal Operatior] Test, Section
152A.

39 Separation of Secondary Circuit Conductors

39.1 All uninsulated live parts connected to different circuits shall be spaced from one another as though
they were parts of opposite polarity, in accordance with the requirementstin 24.1 and shal| be judged on
the basis of the highest voltage involved.

39.2 The wifing in an isolated, low-voltage circuit shall be routéd away from the wiring of grimary circuits
or shall be prgvided with insulation that is rated for use at the highest of the voltages in the circuits.

39.3 Wires :Ihat are part of an isolated low-voltage cireuif-shall be maintained away from upinsulated live
parts of the piimary circuit.

40 Separation of Communication Circuit Conductors

40.1  The wifing of communication circuits(telephone jacks) or data conductors that are part of a lighting
control system shall be separated by a permanent barrier or a 2 inch (50.8 mm) spacing from the wiring of
primary circuits.

41 Component Mounting

41.1 Uninsulated liveparts shall be secured to the base or mounting surface so that they|are restrained
from turning qr shifting in position, when such motion results in a reduction of spacing below the minimum
required valug.

41.2 A joint between metal parts or between fastening arms and supports, shall be strong and rigid and
shall not turn when such turning results in movement of a wire or a wiring device after the assembly is
completed.

41.3 A switch other than a through-cord switch, a ballast other than a through-cord ballast, a lampholder,
convenience receptacle, an attachment-plug receptacle, or similar component shall be mounted securely
and shall be restrained from turning.

Exception No. 1: A switch is not required to be restrained from turning when all four of the following
conditions are met:

a) The switch is of a plunger or other type that does not tend to rotate when operated. A toggle
switch is determined to be subject to forces that tend to turn the switch during normal operation of
the switch.
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b) The means for mounting the switch prevents the operation of the switch from loosening it.

¢) The spacing are not reduced below the minimum required values when the switch rotates.

d) The normal operation of the switch is by mechanical means rather than by direct contact by
persons.

Exception No. 2: A lampholder of the type in which the lamp is unable to be replaced, such as a neon pilot
or indicator light in which the lamp is sealed in a nonremovable jewel, is not required to be restrained from
turning when rotation does not reduce spacing below the minimum required values.

Exception No.

3: A lampholder is not required to be restrained from turning when:

a) The

b) The

41.4 The mdans for preventing the turning or shifting indicated in this section ‘is to consist

friction betwed

a) A pr

c)Ata

d) A sef screw.

Exception No.
rotating by the

Exception No.,
friction alone i

imeans of providing strain relief is not affected by the rotation of the lampholde

cord or wiring is not twisted by the rotation (turns freely during rotation).

bperly applied lock washer that “cuts” into the surfaces it is_placed between;

b) An ilregularly shaped opening that prevents rotation by, physical fit;

n surfaces. For example:

that contacts another tab or obstruction that preyvents further rotation; or

1. A candelabra-base lampholder held in a spring-clip bracket is able to be p
friction pressure of the spring clip.against the mounting surface.

2: The fastening means:forsecuring telescoping parts in an adjustable te

- and

of more than

revented from

pescoping arm

htion does not

5 usable when rotation between parts is limited to 360 degrees or less and rot
result in damape to conductor insulation.
415 A shee
ballast, transf

-metal or self-thrgading screw is able to be used to secure or support a part, such as a
brmer, lamphelder, starter holder, or a similar component, that weighs more than 7-1/2
pounds (3.4 kg), to a shéet steel luminaire part. A sheet-metal or self-threading screw in acgordance with
Security of S¢rews Jest, Section 156, is not prohibited from securing or supporting a pgrt, such as a
ballast, transfprmer; Tampholder, starter holder, or a similar component to other than @ sheet steel
luminaire part.

42 Lampholders
421 General

42.1.1 A lampholder with exposed terminals shall have the terminals located behind a permanent barrier
or similar construction to comply with the requirements for Enclosures, Section 9, and the requirements for
Accessibility of Live Parts, Section 23.

42.1.2 Alamp-supported lampholder shall be provided with stranded wiring.
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42.2 Incandescent lampholders

42.2.1 A lampholder, constructed with exposed terminals, that is intended to be provided with a fiber
husk and/or outer sleeve (thereby resembling a candle) to prevent inadvertent contact of the terminals
shall not be used in a portable luminaire unless evaluated for compliance with 42.2.2 or 42.2.3, as
applicable.

Exception: The lampholder is able to be used when live parts are not accessible, as specified in
Accessibility of Live Parts, Section 23, when the outer sleeve or outer husk is removed.

42.2.2 The use of a thermoplastic sleeve:

a) Complying with the Polymeric Enclosure, Section 12, requirements;
b) Seqgured in place; and

c) Notjremovable without the use of tools;

Meets the intent of the requirement when, with the sleeve in place, the construction complies with the
accessibility requirements in Accessibility of Live Parts, Section 23. See.42.2.1.

42.2.3 The yse of a fiber husk:
a) Complying with the 1/32 inch (0.8 mm) minimum treated cellulosic fiber for the fibef husk;
b) Sedured in place; and

c) Notjremovable without the use of tools;

Meets the intent of the requirement when, with the sleeve in place, the construction complies with the
accessibility requirements in Accessibility of:kive Parts, Section 23. See 42.2.1

42.2.4 A pofcelain lampholder mounted by means of a screw ring shall be used only with the gasket
usually supplied with this type of ampholder.

Exception: THe gasket is not required when a lampholder is mounted on and supported by pprcelain.

42.2.5 Deleted

42.3 FIuorchent lampholders

42.3.1 A portable luminaire with instant-start ballast(s) and incorporating bi-pin lampholders shall:
a) Be constructed with a ballast(s) identified as Type CC, or

b) Be constructed with lampholders intended for use with instant-start electronic ballasts in
accordance with Components, Section 4. Lampholders marked with a circle “I” comply with these
requirements.

43 Switches and Dimmers

43.1 A switch for a 120 Vac circuit shall have a current rating for the load it controls in accordance with
Figure 43.1.


https://ulnorm.com/api/?name=UL 153 2025.pdf

58 UL 153 FEBRUARY 24, 2025

Figure 43.1

Switch ratings

USE ELECTRICAL RATINGS TO DETERMINE THE MAXIMUM CURRENT THAT THE SWITCH WILL CONTROL

BY ADDING THE RATINGS OF ALL OF THE ITEMS' THAT THE SWITCH WILL CONTROL.

LED DRIVER/
INCANDESCENT BULBS FLUORESCENT BULBS MOTOR POWER
SUPPLY UNIT
SWITCH IS RATED fFER- AEOFHER-SYHFEH SYHTFEHHS-RATER-FORT—TACCOTHER-SYHTEH
AC GENERAL USE, [AC-L, RATINGS RESISTIVE OR RATINGS SWITCH IS SWITCH IS
AC-DCT,ORT NONINDUCTIVE RATED FOR RM RATED FOR:
(RESISTIVE AND. AC GENERAL USE,
MOTOR L@AD); AC-L,AC-DCT,
CANDELABRA OTHER OR-HP INDUCTIVE
BASE BULBS

® ® ® ®

$3382b

" Refer to items in[26.4.
a) The switch sha]l be rated for at least the current it is to control. The current rating for a TV rated switch is indicat
example, TV5 hag a 5 ampere rating.
b) The switch shajl be rated for at least five times the current it is-fo‘control (that is, when it controls a maximum 0
shall be rated for fninimum 2.5 amperes).
| be rated for at least six times the current it is to control (that is, when it controls a maximum 0

bd as a suffix, for
5 ampere load, it

c) The switch sha b ampere load, it
shall be rated for fninimum 3.0 amperes).

d) The switch shal be rated for at least two times thé current it is to control (that is, when it controls a maximum 0
shall be rated for fninimum 1.0 ampere).

5 ampere load, it
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43.2 A switch shall not be connected in the load side of a ballast.
Exception No. 1: A switch is able to be connected in the load side of a reactor ballast.

Exception No. 2: For a plug-in type ballast, a switch is able to be connected in the load side of a ballast
when the switch has a voltage and current rating at least equal to the output rating of the ballast under all
conditions of use, including normal operation, operation without a lamp, and operation with a deactivated

lamp.

of that circuit

43.3 A portable luminaire is not required to be provided with a switch.

43.4 A switch for an isolated secondary circuit shall be rated for the voltage and curren
under normaljoperation.

43.5 A switgh shall not open a required grounding conductor of a portable luminaire.

44 Receptacles

441 A conyenience receptacle provided on a portable luminaire shall be of the s3

configuration
polarized or g

44.2 A portd
rating of each

44.3 When the face of a receptacle is less than 5/8tinch (15.9 mm) wide or less than 7/8 i

long, the fac
mounting sur
symmetrically
face of the req

44.4 The ar
insertion of th

rectangular aftachment plug having a face of 1-1/2 by 1-5/8 inch (38.1 by 41.3 mm).

Exception: Pr
the female co

as the attachment plug of the unit, and shall be wired such that it provi
rounded supply as the attachment plug of the unit. Sée)Figure 32.1.

ble luminaire is permitted to include one or qnore convenience receptacles.
receptable shall be marked in accordance with 198.6.2.

b of the receptacle shall project not“more than 3/16 inch (4.8 mm) from t
face that is within a rectangle7/8 inch (22.2 mm) long and 5/8 inch (1
located about the receptacle contacts; and when the mounting surface is G
eptacle shall project not less_ than 3/32 inch (2.4 mm) from that part of the mou

ea surrounding a convenience receptacle shall be free of any projection thg
e blades of an attachment plug having a face diameter of 1-15/16 inches (

pjections that prevent the blades of the attachment plug from making electric
htacts-of the receptacle meet the intent of the requirement.

45 Transfollmers

me type and
Hdes the same

The electrical

nch (22.2 mm)
he part of the
.9 mm) wide
onductive, the
nting surface.

t prevents full
19.2 mm) and

al contact with

45.1

Transformers used in portable luminaires shall comply with the Transformer Short-Circuited Test,

Section 150. A transformer known to comply with any of the following standards is considered to comply

with this requi

rement:

a) Standard for Class 2 Power Units, UL 1310;

b) Standard for Transformers and Motor Transformers for Use In Audio-, Radio-, and Television-
Type Appliances, UL 1411;

c) Standard for Low Voltage Transformers — Part 1: General Requirements, UL 5085-1 and the
Standard for Low Voltage Transformers — Part 3: Class 2 and Class 3 Transformers, UL 5085-3; or
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d) 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, “limited power source” (LPS) requirements.

46 Motors

46.1 Each motor shall be of a type that is intended for its application and shall operate at its maximum
normal load during the Normal Temperature Test, Sections 143 — 147, without resulting in a risk of fire,
electric shock, or injury to persons.

46.2 A motor winding shall resist the absorption of moisture.

46.3 Each motor shall be protected from overheating as the result of any condition ofllepd, up to and
including stallgd rotor.

46.4 The prgtection against overheating required by 46.3 shall be accomplished,by’one of the following:

a) Thermal impedance protection complying with the requirements ianthe Standard fpr Impedance
Protecfed Motors, UL 1004-2; or

b) Othgr protection that is found by test to be equivalent to the\protection specified in (a).
46A Overcurrent Protection

46A.1 Overclrrent protection, where required, shall eithér be a circuit breaker, a fuse, orf an electronic
circuit determiped to be reliable when evaluated in accordance with the Standard for Autonjatic Electrical
Controls — Paft 1: General Requirements, UL 60730-1, including Requirements for Electrpnic Controls,
Annex H.

46A.2 A fus¢holder shall be of a type that prevents insertion of a fuse larger than that required for
compliance with this standard.

47 Portable[Luminaires with Batteries

batteries shall-be protected from any charging currents by no less than t\vo diodes (or
pne diodeAor-equivalent) and a current limiting device (such as a resistor).

47.2 Secondary batteries shall comply with the applicable requirements of the Standard for Household
and Commergial Batterles UL 2054, or the Standard for Secondary CeIIs and Batterigs Containing
Alkaline or OtherN ; econdary Cells, and
for Batteries Made from Them for Use in Portable Appllcatlons Part 1 Nlckel Systems UL 62133-1.

47.3 Battery cells constructed of lithium metal, lithium alloy or lithium ion shall additionally comply with
the applicable requirements of the Standard for Lithium Batteries, UL 1642, or the Standard for Secondary
Cells and Batteries Containing Alkaline or Other Non-Acid Electrolytes — Safety Requirements for Portable
Sealed Secondary Cells, and for Batteries Made from Them, for Use in Portable Applications — Part 2:
Lithium Systems, UL 62133-2.

47.4 A battery shall be located and mounted within the portable luminaire in a manner that, during
replacement or use, prevents misalignment, reverse polarity, damage to connections, loose connections,
or access to uninsulated parts that represent a risk of electric shock.

4741 A product or a product accessory, such as a wireless remote control, incorporating one or more
button batteries or coin cell batteries having a maximum diameter of 1.25 inches (32 mm) with the
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diameter being greater than its height, shall comply with the Standard for Products Incorporating Button
Batteries or Coin Cell Batteries, UL 4200A.

Exception: UL 4200A is not applicable to products and product accessories that by virtue of their dedicated
purpose and instructions are not intended to be used in locations where they may be accessed by
children.

47.5 The output characteristics of the battery charging circuit shall be compatible with the designated
secondary battery. The charging circuitry shall not be adjustable by the user.

47.6 The battery and its charging circuit componentry shall comply with the normal temperature test
when operated through two consecutive cycles of charging and discharging in accordance with 144.13.

47.7 The ch
exceed the b4

arge rate of a secondary battery shall be measured in accordance with~197.1
ttery manufacturer's recommendations.

| and shall not

47.8 A secopdary battery and its charging circuit shall comply with the abnormal tests of Sgction 197.2.

47.9 A ports

appropriate r¢placement batteries, per the requirements of Portable Luminaires with Bat

200. Battery (¢
not intended
instructions fg

47.10 A por
batteries, per

INCANDESC
48 General

48.1 The re
lamps. Howe
per 204.3 for

48.2 These
lamps which 3

ble luminaire with batteries intended for user replacement shall be marked

ells and batteries that are not accessible with the use, of ordinary tools shall
for user replacement, and the portable luminaire shall not provide any
r the replacement of such cells or inaccessible batteries.

able luminaire with batteries shall be provided with instructions for proper di
the requirements of Portable Luminaires\with Batteries, 218.9.

ENT UNITS — SUPPLEMENTARY,

Huirements specified\in-Sections 48 — 53 apply to portable luminaires using
er, requirements in,Sections 50 — 53 (Torchieres) do not apply to portable lum
Lse with Self-Ballasted LED lamps only.

requirements do not apply to portable luminaires intended for use with tun
re covered by Sections 54 — 59.

Exception: Dguble enveloped, tungsten-halogen lamps similar in shape to a Type A incar)

to identify the
eries, Section
be considered

markings or

sposal of used

incandescent
naires marked

gsten-halogen

descent lamp,

rated 100 watts or less, complying with the requirements of 57.1.2, are able to be evaluated to the
Temperature Test-Exempt Units requirements of Section 49.

48.3 These requirements apply to portable luminaires intended for use with xenon filament (not xenon
arc) lamps. Xenon lamp portable luminaires are not eligible for the Temperature Test-Exempt program of
Section 49. Xenon lamp portable luminaires shall also comply with 55.1.1 and 55.1.2.

48.4 These requirements are supplementary to other applicable requirements in this standard.
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49 Temperature Test-Exempt Units

49.1

49.11

General

An incandescent portable luminaire that complies with the requirements of this section is not

required to be subjected to the Normal Temperature Test — General, Section 143, and Test Method —
General, Section 144.

49.1.2 A unit that incorporates the following additional features is not temperature test exempt:

a) Employs a transformer, motor or similar electrical component that is able to generate heat;

b) Emg
c) Emp

d) Emg
to inter

e) Is infended for installation in or under a cabinet.

f) Emp
49.1.3 A por
of 49.1.1, ma

fluorescent or
luminaire sha
Section 49.

49.2 Determination of temperature test-exémpt status

4921 The fi
temperature tsg

a) Dets

b) Det
wattag

c) Detsg

[OyS polymeric materials used as an enclosure, barrier, structural part, or waie
loys a closed shade with total lamp wattage greater than 7 W;

loys a shade or decorative part of a material that is able to melt or/deform in 3
fere with the normal operation of the lamp; or

oys a metal shell type medium base lampholder in the base-up position.

able incandescent luminaire that complies with-the temperature test-exempt
y also or alternatively be marked in accordance with 203.1.3 or 204.2 fq
LED self-ballasted lamp or lamp adapter.-The lamp replacement marking fo
| not exceed the permitted wattage value for an incandescent lamp as d

bllowing steps are to be followed to determine when a portable luminaire comn
st exempt requirements:

rmine shade designation in accordance with 49.3;

brmine minimum lamp-to-shade spacings for shade designation, lamphol
b in accordance with 49.4; and

rmine:minimum wire insulation temperature rating in accordance with 49.5.

shield;

uch a way as

requirements
r use with a
r the portable
etermined by

plies with the

der type and

4922 A po
49.2.1.

abtetumimaire s temperature testexemptwhern it compties withatttheTe

guirements of

49.2.3 Portable luminaires with shade designs meeting the requirements of 49.6 are temperature test

exempt.

49.3 Shade designation

49.3.1

The shade designation required in 49.2.1(a) is to be assigned by determining when there are

shade openings above and below the lamp, and when the opening size complies with the minimum area
ble 49.1 for the designation. Also see Figure 49.1 for examples.

specified in Ta
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Table 49.1
Shade opening size for “open” designations

Maximum marked Minimum opening area Minimum opening diameter®
lamp wattage 2 in2 (cm?) in (mm)
25 7 (45) 3 (76.2)

75 10 (65) 35 (88.9)

100 13 (84) 4 (101.6)

150 16 (103) 4.5 (114.3)

200 20 (129) 5 (127.0)

250 24 {155} 55 (139.7)

300 29 (187) 6 (152.9)

@ For a shade
multiple lamps,

highest wattagg.

® Dimensions s
For a non-circul
specified in col

th more than one lamp, the lamp wattage is the sum of all lamp wattages. When the marked lamp
he sum of all lamp wattages) is between the value specified, the minimum opening area shall be t

ecified apply to a circular shade openings corresponding to the minimum opening area specified i
br opening, the maximum linear dimension may be greater providing the openihg.area complies w
mn two.

attage (or for
hat for the next

h column two.
th the value
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Figure 49.1

Shade configuration

OPEN TOP/OPEN BOTTOM OPEN TOP/CLOSED BOTTOM

Q

(@)

[OSED TOP/OPEN BOTTOM CLOSED TOP/CLOSED BOTTQM

S4382

Dimension “A” is the minimdm\opening area specified in Table 49.1 shade opening size for “open” designations.
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49.3.2 The assigned shade designations are:

OPEN TOP / OPEN BOTTOM — A shade has this designation when an opening exists above and

below

the lamp of the minimum size specified in Table 49.1.

OPEN TOP / CLOSED BOTTOM - A shade has this designation when an opening exists above the
lamp of the minimum size specified in Table 49.1. Any opening below the lamp is smaller than that
required for the shade to qualify as Open Top / Open Bottom.

CLOSED TOP / OPEN BOTTOM — A shade has this designation when an opening exists below the
lamp of the minimum size specified in Table 49.1. Any opening that exists above the lamp is

smalle

r than that required to qualify as Open Top / Open Bottom.

CLOS
and b
marke

49.3.3 Any
dimension A

determine cofnpliance with Table 49.1. The lamp itself, the lampholder (0r.a maximum 1/2

nipple or rod {
obstructions.

ED TOP / CLOSED BOTTOM — A shade has this designation if when the o
blow the lamp are smaller than the minimum size specified in Table 4911
d lamp wattage is 7 watts.

bbstructions to an opening in the shade, including 4 inches (104.6' mm) abg
in Figure 49.1 for open designations, must be deducted.from the area

0 support the lampholder), or a simple harp or wire to support the shade are n

benings above
The maximum

ve and below
calculation to
inch diameter
bt identified as

49.3.4 A shade with an obstruction meets the intent of the requirement when the remaining unobstructed

area is at leas
49.4 Lamp-

4941 Lamy
distance from
49.2 — Open

Bottom, as ap

t 10 percent greater than the amount required*for an otherwise unobstructed s
to-shade spacing

-to-shade spacing required in 49:2.1(b) is to be determined by measuring
any point on the lamp centerline’to the nearest point on a shade in accorda
[op/Open Bottom, Table 49.3'= Open Top/Closed Bottom, or Table 49.4 — Clg
plicable. See Figure 49.2-faran example of lamp-to-shade spacing measurem

hade.

the minimum
hce with Table
sed Top/Open
ent.

Table 49.2
Open top// open bottom shade minimum lamp-to-shade spacing
Marked lamp Lamp centerline length Minimum lamp-to-shade spacing

Lampholder type wattage? Inch (mm)® Inch (mm) ¢
Medium 25 2-3/4 (69.8) 1-5/8 (41.2)
40 3174 (8275) 2 (50.8)
60 3-1/4 (82.5) 2-1/2 (63.5)

75 3-1/4 (82.5) 2-7/8 (73)

100 3-1/4 (82.5) 3-1/2 (88.9)
150 3-1/4 (82.5) 4-3/4 (120.6)
200 3-7/8 (98.4) 6 (152.4)
250 4-1/2 (114.3) 7-1/4 (184.4)
300 5 (127) 8-1/2 (215.9)

Intermediate 20 1-3/4 (44.4) 1-1/2 (38.1)
40 2 (50.8) 2 (50.8)

Table 49.2 Continued on Next Page
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Table 49.2 Continued

Lamp centerline length

Minimum lamp-to-shade spacing

Marked lamp
Lampholder type wattage® Inch (mm)® Inch (mm) ¢
Candelabra 25 2 (50.8) 1-5/8 (41.2)
40 2 (50.8) 2 (50.8)
60 2 (50.8) 2-1/2 (63.5)
& For a shade with more than one lamp, the minimum spacing is to be measured from each lamp.
b See 49.4.4.
¢See 49.4.1.
Table 49.3
Open top / closed bottom shade minimum lamp-to-shade spacing
Lampholder type Marked |an Lamp centerline length ° Minimum lamp-to-shdde spacing ©
wattage inch (mm) inch (mm)
Medium 25 2-3/4 (69.8) 2-1/8 (53.9)
40 3-1/4 (82.5) 2-1/2 (63.5)
60 3-1/4 (82.5) 3 (76.2)
75 3-1/4 (82:5) 3-3/8 (85.7)
100 3-1/4 (82.5) 4 (101.6)
150 3-1/4 (82.5) 5-1/4 (133.3)
200 3-7/8 (98.4) 6-1/2 (165.1)
250 4-1/2 (114.3) 7-3/4 (196.8)
300 5 (127) 9 (228.6)
Intermediate 20 1-8/4 (44.4) 2 (50.8)
40 2 (50.8) 2-1/2 (63.5)
Candelabra 25 2 (50.8) 2-1/8 (53.9)
40 2 (50.8) 2-1/2 (63.5)
60 2 (50.8) 3 (76.2)
@ When more thgn one lampfn‘shade, the minimum spacing is to be measured from each lamp.
bSee 49.4.4.
©See 49.4.1.



https://ulnorm.com/api/?name=UL 153 2025.pdf

FEBRUARY 24, 2025

UL 153

67

Table 49.4
Closed top / open bottom shade minimum lamp-to-shade spacing

Lampholder Marked Lamp centerline length b Minimum shade height © Minimum lamp-to shade
type lamp spacing ¢
wattage” inch (mm) inch (mm) inch (mm)
Medium 25 2-3/4 (69.8) 2-1/2 (63.5) 3 (76.2)
1-1/2 (38.1) 4 (101.6)
40 3-1/4 (82.5) 12 (304.8) 4 (101.6)
6 (152.4) 5 (127)
5 (127) 6 (152.4)
3-1/2 (127) 7 (177.8)
60 3-1/4 (82.5) 13 (330.2) 5 (127)
8-1/2 (215.9) 6 (152.4)
5-1/2 (139.7) 7 (177.8)
75 3-1/4 (82.5) 11 (279.4) 6 (152.4)
8-1/2 (215.9) 7 (177.8)
7 (177.8) 8 (203.2)
100 3-1/4 (82.5) 10 (254) 7 (177.8)
9-1/2 (241.3) 8 (203.2)
8 (203.2) 9 (228.6)
150 3-1/4 (82.5) 10-1/2 (266.7) 9 (228.6)
Intermediate 20 1-3/4 (44.4) 5-1/2 (139.7) 2 (50.8)
2 (50.8) 3 (76.2)
1-1/2 (38.1) 4 (101.6)
1 (25.4) 5 (127)
40 2 (50.8) 1 (279.4) 5 (127)
8-1/2 (215.9) 6 (152.4)
6-1/2 (165.1) 7 (177.8)
Candelabra 25 2 (50.8) 6-3/4 (171.4) 2 (50.8)
5-3/4 (146) 3 (76.2)
4-3/4 (120.6) 4 (101.6)
1-3/4 (44.4) 5 (127)
40 2 (50.8) 10 (254) 4 (101.6)
7 (177.8) 5 (127)
5-1/2 (139.7) 6 (152.4)
4-1/2 (114.3) 7 (177.8)
60 2 (50.8) 9-3/4 (247.6) 6 (152.4)

@ When more than one lamp in shade, the minimum spacing and height is to be measured from each lamp.

b See 49.4.4.
°©See 49.4.5.
9See 49.4.1.
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Figure 49.2

Minimum lamp-to-shade spacings

|
1 [+

C

B
A
L

Dimension “A” is {
of dimension “A”
for the highest el¢]

49.4.2 The |
minimum spa

supported by & harp or one that clips on to a lamp is determined to)be adjustable.

Exception No.

Exception No,
Shade Ease 0
the Standard

only in the non

Exception No
mechanical m

complying with the Lamp Harp Terque Test in Section 163 are evaluated in only the norma

Adhesives or
for Polymeric

Exception No,
shade that is
position for a

54381

he lamp centerline length, and dimension “B” is the minimum lamp-to-shade spacing-measured fi
ut not below the horizontal. Dimension “C” is the minimum shade height for closed top/epen botto
vation point along the lamp centerline to the shade. See 49.4.

ings unless the shade is constructed such that it is-not able to be repositio

1: A shade made of metal, glass, or porcelain'is’evaluated in only the normal

2: A shade that has been determined to be ignition resistant in accordan
f Ignition Test, Section 164, and alse_been evaluated for flame resistance in ac
Methods of Fire Tests for Flame Propagation of Textiles and Films, NFPA 701
mal use position.

3: A shade that is secured by a lamp harp that is fixed by welding, 4
eans is not required to comply with the above requirement. Shades suppo

bealants shall be ‘'evaluated for compliance with the adhesive requirements for
Materials — Use\In Electrical Equipment Evaluations, UL 746C.

4: A portable luminaire for use with a lamp rated 150 W or less that is pr
hdjustable and that complies with the minimum lamp-to-shade spacings in th
150\W rated lamp as specified in the requirements for Temperature Test |

om the end point
m only measured

bmp-to-shade spacing shall be evaluated with the shade in the position that results in

hed. A shade

ise position.

ce with Lamp
cordance with
, is evaluated

razing, or by
rted by harps
use position.
the Standard

ovided with a
e normal use
Exempt Units,

Section 49, is

valuated inonly the normal use position

49.4.3 The minimum lamp-to-shade spacing for a Closed shade (maximum 7 W) is 1 inch in any
direction from any point on the lamp centerline, where the lamp centerline is 2 inches (50.8 mm)

maximum.

49.4.4 The lamp centerline is a straight line extending out perpendicularly from the depressed center
contact of the lampholder for the distance specified in Table 49.2 — Table 49.4.

4945 The minimum shade height for an Closed Top/Open Bottom shade (Table 49.4) is the vertical
distance measured from the highest elevation point along the lamp centerline to the shade. Lampholder
orientation (up, down, horizontal, etc.) affects this measurement. No obstructions are to exist within this

distance.
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49.5 Wire insulation temperature rating

49.5.1 The minimum wire insulation temperature rating required in 49.2.1(c) shall be:
a) 60°C when spaced greater than 2 inches from any incandescent lamp or lampholder; and

b) In accordance with Table 49.5 when spaced within 2 inches of any incandescent lamp or

lampholder.
Table 49.5
Wire insulation temperature rating
Shade type Lampholder orientation® Minimum wirerating, °C

Open Top/Oper] Bottom, or 0 — 105 degrees 75°
Open Top/Closgd Bottom > 105 degrees 105
Closed Top/Op¢n Bottom 0 — 105 degrees 105

> 105 degrees 150
Closed Top/Clo$ed Bottom® 0 - 180 degrees 105
@ Base down is P degrees, horizontal is 90 degrees, and base up is 180 degrees.
®60° C for marked lamp wattage of 100 W or less
¢ Maximum 7 Wmarked lamp wattage.

49.6 Other shade designs

49.6.1 A portable luminaire is able to use a shade other than those specified by 49.3 + 49.5 and be
temperature test exempt, when the unit has:

a) A glass chimney that follows thecontours of the lamp and is used to direct heat upward;

b) A shade is provided and is spaced a minimum of 1/2 inch (12.7 mm) from the ¢himney on all
sides.[The shade extends_from the bottom of the chimney to at least one lamp he|ght above the
lamp, gnd has a top opening through which the chimney extends; and

¢) The]wiring to the lampholder is rated 105°C minimum.

49.6.2 The |shade\in’ 49.6.1(b) is not required when the unit is rated for maximump 60 W lamp
replacement.

50 Incandescent Torchiere

50.1 When a guard is used on an incandescent torchiere style unit to comply with the Tungsten-Halogen
Torchiere Abnormal Operation Test of Section 167 and the Tungsten-Halogen Torchiere Vertical Wall Test
of Section 168, the guard shall:

a) Be constructed in accordance with 55.3.3;

b) Be secured in accordance with 55.1.4 and 55.3.9; and

c) Comply with the accessibility requirements of 55.3.7(a).

50.2 Anincandescent torchiere that has more than 2 lamps in a lamp compartment or has greater than a
150 W lamp replacement rating shall comply with the incandescent torchiere abnormal operation tests of
51.2.
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50.3 If the incandescent torchiere portion of the unit emits 90 to 100 percent of its light upward, it shall:
a) Consume not more than 190 W;
b) Not be capable of operating with lamps that total more than 190 W; and

c) Shall be subjected to the Torchiere Input Test, Section 162.

Exception No. 1: The torchiere input test need not be conducted if the incandescent torchiere is provided
with an overcurrent device that limits the input power to not greater than 190 W after 1 minute of operation.

Exception No. 2: This requirement only applies to the torchiere portion of the unit, not to other portions
such as a sid

T-OVToroorT

50.4 If photd
50.3, the test
Using High Int|

metric tests are required to make the determination of the percent of(the li
method should be in accordance with Method for Photometric Testing of Indo
ensity Discharge or Incandescent Filament Lamps, IESNA LM-46.

ght upward in
or Luminaires

50.5 A polynjeric material used as a guard shall comply with the requirements of 55.4.3(d) and 55.4.4.
51 Tests
51.1

Normal temperature test

the Normal
as exempted

51.1.1 An incandescent type unit shall be temperature tested in accordance with
Temperature Test — General, Section 143, and Test Method — General, Section 144, excepf
by Temperaturle Test-Exempt Units, Section 49.
51.2

Incandgscent torchiere abnormal operation tests

51.2.1 An in
Tungsten-Halg
Torchiere Vert

jected to the
sten-Halogen

candescent torchiere stylexunit having the following features shall be sub
gen Torchiere Abnormal Operation Test of Section 167 and the Tung
cal Wall Test of Section 168:

a) Has

b) Has

Exception: An

more than 2 lamps'in a lamp compartment; or

greater than'a 150 W lamp replacement rating per lampholder.

incahdescent torchiere style unit provided with a guard complying with S¢

spaced at quz

st 3" inches (76.2 mm) away from the lamp is not required to be sub

Incandescent forchiere abnormal operalion tests, subsection 57.2.

betion 50 and
jected to the

51.2.2 For the abnormal operations test described in Section 51.2.1, the test procedure described in
Section 167 shall be modified as follows:

a) The

b) The

test shall be conducted three times with a new cheesecloth pad; and

criteria for non-compliance shall only be ignition (flaming) of the cheesecloth.

51.3 Torchiere input test

51.3.1

An incandescent torchiere having a construction which permits the insertion of lamps rated

greater than 190 watts total for the torchiere portion of the unit shall be subjected to the Torchiere Input
Test, Section 162.
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Exception: This test need not be conducted if the incandescent torchiere is provided with an overcurrent
device that limits the input power to not greater than 190 W after 1 minute of operation.

52 Markings

52.1 An incandescent type unit shall comply with the marking specified in Incandescent Units, Section

52.2 An incandescent torchiere style unit tested in accordance with 51.2 shall be marked in accordance
with the marking specified in 202.3.6.

53 Instructions

53.1 An incandescent type unit shall comply with the instructions specified in_{hcandescent Units,
Section 219.

TUNGSTEN HALOGEN UNITS — SUPPLEMENTARY
54 General

54.1 The requirements specified in Sections 54 — 59 apply to pertable luminaires marked per 202.1.1 for
use with tungsten-halogen type lamps.

54.2 These fequirements are supplementary to other applicable requirements in this standpard.
55 Construgtion — Mechanical
55.1 General
55.1.1 The [lampholder voltage for~a tungsten-halogen unit employing a lamp with [a lamp base
configuration ghown in Table 55.1 shaltbe 30 V rms, 42.4 V peak, or less, regardless of the[nominal unit’s

input voltage.

55.1.2 The [lampholder yoltage for a tungsten-halogen unit employing a lamp with [a lamp base
configuration ghown in Table 55.2 shall be a nominal operating voltage of 120 V.
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Table 55.1

Lamp base configuration,30 V rms, 42.4 V peak, or less

Description Lamp Base | Lamp Base Physical Shape
Bipin C-C G4
4 mm (0.157 in) ﬁ : Z;
Bipin C1€ GU4
4 mm (0.157 in) §:<§
Bipin C{C G5.3
5.3 mm|(0.209 in) {:&
Bipin C{C GUS5.3
5.3 mm|(0.209 in) GX5.3

GY5.3
Bipin C{C G6.35
6.35 mm (0.250 in) GX6.35

GY6.35 jj_%
Bipin C{C GZ6.35
6.35 mm (0.250 in)
Bipin C{C GU7 A
7 mm (0.275 in)
Twist and Lock
Single Contact BA15S )
Bayonet (
Candelabra ~
Wedge W2.1 x9.5d %j

SM1384K
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Table 55.2

Lamp base configuration, 120 V nominal

Twist and lock

Description Lamp Lamp Base Physical Shape
Base

Mini-Can Screw E11 (M
Candelabra E12 (L\“m:
Intermediate E17
Medium E26/24 (]:m-'”
Medium E26/50X39
Skirted (W”I
Trilite E26d (]:m
Mogul E39 Nﬂ
Double-endéd R7S @@
Double-ended RX7S @ @

Bi-pin C = C G8
8 mm (0.315in)

Bi-pin C-C G9 = |
9 mm (0.354 in)

—

Bi-pinC=C GZ10 GZ10

10 mm (0.394 in) GU10

SM1385N
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55.1.3 A guard, lamp containment barrier, and UV filter is able to be fabricated as a single part.

55.1.4 A guard, lamp containment barrier, or UV filter shall be secured in position by:

a) A mechanical means that produces an interference fit;

b) A tw

ist and lock means;

c¢) Spring clips; or

d) Other mechanical means.

5515 Ana
accordance
746C.

55.1.6 Any
Overlamping 4
filters, and sp
removal.

Exception No.

Exception No.
126.2.5.

55.1.7 A tumpgsten-halogen torchiere style floor sunit that complies with the Heat

Measurement
lamp of the typ

55.2 Guard
55.2.1 Atun
lamp is inacce

position that ig

Exception: A
for which the |

ith the Standard for Polymeric Materials — Use in Electrical Equipment &y

art required for compliance with the Tungsten Halogen Lamp{-Adjacent
Abnormal Operation Test of Section 165, including guards, lamp ‘containmen
acers or similar projections, shall be factory installed and“tequire the use

2: A guard for a work light may be attached without the use of tools when it

e and wattage for which the unit is designed and rated.

hsten-halogen type unit shall be provided with a lamp compartment or a guard
ssible to inadvertenticontact during normal use (see 55.2.2). the evaluation is
attainable by an adjustment means.

uard is netrequired for a portable luminaire intended for use with a tungsten-
bmp manufacturer does not require a lamp containment barrier.

1: A guard for a work light may be shipped unattachéd,in accordance with 128.

investigated in

aluations, UL

Surfaces and
t barriers, UV
of a tool for

.1.2.

complies with

Flux Density

Test specified in Section 174 shall be shipped from the factory with the tungsten-halogen

such that the
done for each

halogen lamp

556.2.2 With

respect to 55.2.1, a lamp is determined to be inaccessible to inadvertent cg

ntact when a

1-1/2 inch (38 mm) diameter probe of any convenient length with a 3/4 inch (19 mm) radius rounded
(hemispherical) end (see Figure 55.1) is unable to be made to contact any part of the lamp with the guard
in place as intended. The probe is to be rotated or angled to any position before, during, or after insertion
into an opening, and the penetration is to be to any depth attainable by the opening.

Exception No. 1: A floor type unit with a single lamp at least 5 feet (1.5 m) above the floor in its lowest
position is required to only have the lamp inaccessible, as determined by the probe, from underneath or

from the sides

Exception No.

a) With

of the unit.

2: A surface-mount unit:

a single lamp; and
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b) Marked in accordance with 202.4 to indicate mounting a minimum of 5 feet above the floor is
required to only have the lamp inaccessible, as determined by the probe, from underneath or from
the sides of the unit.

Figure 55.1
Straight probe

1-1/2 inch diameter
(38mm)

Al

£

S

I VAN

Any Convenient Length

3/4 inch radius

PA252 (19mm)

5523 A gqud shall be constructed of:

a) Me

b) Heg

c) Por

d)Ap

I, minimum 0.016 inch (0.41 mm) thick;

t resistant glass such as tempered, annealed or borosilicate glass;

1) Minimum 1/8 inch (3.2.mm) (3.0 mm metric trade size) thick when used with lamps rated

100 W or greater; or

2) Minimum 3/32.ifich' (2.4 mm) thick when used with lamps rated less than 140 W;

celain or ceramiey or

blymeric-material, minimum 3/32 inch (2.4 mm) thick.

55.2.4 A guprd>constructed of a polymeric material shall meet the intent of the requifement for the
service tempmwwmm;mmmmm@ements in the

Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

55.3 Guards for torchiere style units

55.3.1
floor unit.

The following requirements apply to the guard over the lamp compartment of a torchiere style

55.3.2 A guard shall be provided over the lamp compartment of a torchiere style floor unit.

55.3.3 A guard shall be constructed of:

a) Plat

b) Met

ed or painted wire nominal 0.06 inch (1.5 mm) diameter wire;

al, minimum 0.016 inch (0.41 mm) thick;
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c) Heat resistant glass such as tempered, annealed, or borosilicate glass:

1) Minimum 1/8 inch (3.2 mm) (3.0 mm metric trade size) thick, when used with lamps rated
100 W or greater; or

2) Minimum 3/32 inch (2.4 mm) thick, when used with lamps rated less than 100 W; or

d) Porcelain or ceramic.

55.3.4 As depicted in Figure 55.2, the minimum guard-to-lamp containment barrier spacing shall be:

a) 3 inches (76 mm) when measured from the center of the lamp containment barrier; and

b) 2-3/8 inches (60 mm) when measured from the ends of the lamp containment barriér.

Figure 55.2

Guard for Torchiere style units

SIDE VIEW END VIEW
. ) MinimumDistance to Guard Min. 3 inches (/6 mm)
_ _ Min. 3 inches (76 mm) (radiuséf arc, from midpoint
Min. 2-3/8 if. (60 mm) on-length of bulb, measured

from top of bulb containment
barrier in all directions.)

Curved Glass

% S \\—’ Containment Barrier \@

Double—Ended
S4026A Tungsten—Halogen Bulb

55.3.5 The minimum guard-to-lamp envelope spacing, when there is no independent lamp containment
barrier, shall be:

a) 3-1/2 inches (88.9 mm) measured at the center of the lamp containment barrier; and

b) 2-7/8 inches (73 mm) measured at the ends of the lamp containment barrier.

55.3.6 The minimum guard-to-lamp containment barrier spacing of 55.3.4 or guard-to-lamp envelope
spacing of 55.3.5 is not required to be met when the torchiere complies with the Heat Flux Density
Measurement Test in Section 174.
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55.3.7 The guard shall prevent the probes specified below from contacting the lamp containment barrier
or the lamp envelope under the following conditions:

a) A 1-1/2 inch (38.1 mm) diameter spherical probe inserted through the guard in any orientation;

and

b) A 0.4 inch (10 mm) thick, 1-3/8 inches (35 mm) wide and any convenient length flat plate probe,
inserted vertically £45 degrees through the guard.

55.3.8 The guard shall be installed at the factory.

55.3.9 Any guard that is required to be moved to relamp shall be attached to the unit on one side by

means of a hi

55.3.10 Any

during the abpormal operations tests of Sections 165 — 168.

55.3.11 Atog
the guard rem

55.3.12 Atd
requirements

) H 1 H | 1 H
19T, ICUICTT, SWIVCI, Ul SlliTial UTVILT.

guard that does not require the use of tools to remove it shall have\the g

rchiere design that complies with the abnormal operations tests of Sections ]
oved shall be exempt from the requirement in 55.3.10.

rchiere designed for a single-ended tungsten-halogern\lamp shall be exempt 1
in 55.3.2 when:

a) The
requir

b) Th
abnor

c) The

d) The
220.2.

55.4 Lamp

554.1 A tur

2.28) that conpplies with'the requirements in this section, unless:

a) Thq

lamp is provided with an integral outer envelope*for which the lamp manufaq
a lamp containment barrier;

unit complies with the Heat Flux Density Measurement Test in Section
al operations test of Sections 165 < d68;

lamp is provided with the unit as‘specified in 55.1.7; and

unit is marked in accordanee with 202.1.2 and provided with instructions in ag

containment barrier

gsten-halogen type unit shall be provided with a lamp containment barrier

lamprmanufacturer declares on the lamp package that the lamp is suitablg

uard removed

65 — 168 with

rom the guard

turer does not

174 and the

cordance with

(as defined in

for use in an

open |

iminaire; or

b) The portable luminaire is intended to be used with a lamp provided with an integral outer glass
envelope, and the lamp manufacturer does not provide a caution requiring an additional lamp
containment barrier.

55.4.2 A lamp containment barrier shall not have any holes greater than 1/8 inch (3.2 mm) diagonally or

in diameter.

Exception: A lamp containment barrier is able to have open holes greater than 1/8 inch diagonally or in
diameter when the openings are not line-of-sight between the lamp and any points outside of the portable

luminaire.

55.4.3 A lamp containment barrier shall be constructed of:

a) Metal, minimum 0.016 inch (0.41 mm) thick;
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b) Heat resistant glass such as tempered, annealed or borosilicate glass;

1) Minimum 1/8 inch (3.2 mm) (3.0 mm metric trade size) thick when used with lamps rated

100 W or greater; or

2) Minimum 3/32 inch (2.4 mm) thick when used with lamps rated less than 100 W;

c) Porcelain or ceramic; or

d) A polymeric material, minimum 3/32 inch (2.4 mm) thick.

55.4.4 A polymeric lamp containment barrier shall comply with the Polymeric Lamp Containment Barrier
Test, Section 172, for the service temperature involved. When not flat, it shall comply with the mold stress

relief requirem
746C.

55.5 Ultravigplet (UV) filter

55.5.1 A por
that is marked
section.

55.5.2 A pori
lamps not pro

Exception No.
floor, and the
provided with

Exception No
minimum of §
required to be

ents in the Standard for Polymeric Materials — Use in Electrical Equipment/E

able luminaire intended for use with only double envelope tungsten-halogen ty
in accordance with 202.2.2 is determined to comply with¢the’UV filter requir

able luminaire that is able to be used with single ‘envelope tungsten-halogen
ided with an integral outer glass envelope shall be provided with a UV filter.

1. A portable luminaire in which the light:sodrce is located 5 feet (1.5 m) or m
jght source is directed only in the upward direction (i.e., torchiere style) is not
h UV filter.

2: A surface mounted unit ‘miarked in accordance with 202.4 to indicat
feet above the floor and.the light source is directed only in the upward d
provided with a UV filter:

aluations, UL

pe lamps and
ements in this

type lamps —

ore above the
required to be

a)
-

mounting a
rection is not

55.5.3 A doynlight diffuser provided on a portable luminaire that is constructed as described in the

Exceptions Nd. 1 and No. 2 t0-55:5.2 shall comply with the UV filter requirements of this sectipn.

55.5.4 A UVfilter shalkbe constructed of:
a) Sodalimetglass, or glass with transmission characteristics in accordance with Table 55.3. Either
type shall"be’ minimum 1/8 inch (3.2 mm) (3.0 mm metric trade size) thick for over 400 W or 3/32
inch (24-mmrthickfor1+00-watiseress:or

b) A polymeric material with transmission characteristics in accordance with Table 55.3 and
minimum 3/32 inch (2.4 mm) thick.

Exception: The filter material is not required to comply with 55.3 if the luminaire complies with ANSI/IESNA
RP-27 Series Standards “Recommended Practice for Photobiological Safety for Lamps and Lamp
Systems”, and complies with the exposure limits specified for general lighting source lamps that are
classified “Exempt Group” and do not pose an actinic ultraviolet hazard within 8-hours exposure.


https://ulnorm.com/api/?name=UL 153 2025.pdf

FEBRUARY 24, 2025

UL 153

79

nt

Table 55.3
Ultraviolet transmission characteristics
Wavelength, nanometers Maximum transmission, perce

350 85
320 40
300 8
290 0.5

less than 280 0.1

5555 Apo

ymeric LV filter shall be-

a) Reg
Materi

b) Meg
c) Rat

d) Wh

55.5.6 Any
constructed o
position that i

55.5.7 The
interlock switg
lamp replacer

istant to UV radiation in compliance with the requirements in the Standard
bls — Use In Electrical Equipment Evaluations, UL 746C;

t the intent of the requirement for the service temperature;
ed HB minimum; and

bn not flat, comply with the mold stress relief requirements'in UL 746C.

open holes in the UV filter shall be provided with a barrier complying
f metal to prevent the direct emission of light fromthe lamp. The evaluation is
b attainable by an adjustment means.

h specified in Interlock Switch, 56.2 that de-energizes the lamp when the uni
hent.

55.6 Flexible or articulated arms

55.6.1 A flo
arm that emp

a) The
b) Thel

c) The

br mounted tungstenshalogen torchiere style portable luminaire with a flexiblg
oys end-stops to limit'arm adjustment shall comply with the following:

end-stops shallbe factory installed;
end-stops'shall not be easily defeatable nor removable without the use of tool

unit shall be subjected to the Tungsten-Halogen Torchiere Flexible or Articul

for Polymeric

vith 55.5.4 or
done for each

pbortable luminaire shall be marked in_accordance with 202.3.2 when not pr¢vided with an

[ is opened for

or articulated

5; and

ated Arm Stop

Testd

pseribed in Section 170.

56 Construction — Electrical

56.1

56.1.1

Switches

A unit provided with double ended lamps shall be provided with a double pole switch that

simultaneously opens both conductors. The switch shall be clearly marked with an indication of the off
position either adjacent to the switch or on the switch.

Exception No. 1: No switch is required, or a single pole switch is permitted, under any of the following

conditions:

a) The lamp is connected to the secondary of an isolating transformer having a secondary rating no
more than 30 Vac or 60 Vdc;


https://ulnorm.com/api/?name=UL 153 2025.pdf

80

UL 153

FEBRUARY 24, 2025

b) The lamp requires a tool to gain access for lamp replacement and the portable luminaire is
marked per 202.3.1;

¢) The user can only make initial contact with the lampholder connected to the grounded (neutral)
lampholder and the portable luminaire is marked per 202.3.1; or

d) The lamp is only able to be inserted first into the lampholder connected to the grounded (neutral)
lampholder and the portable luminaire is marked per 202.3.1 and 202.3.7.

Exception No.

Exception No.

2: Deleted

3: Deleted

Exception No.

56.2 Interloc

56.2.1 An in
replacement s

a) Ratsg
Geners

b) Con]

56.2.2 Curre

Exception: Stainless steel that is resistant to cofrosion is able to be used for other than

terminals, pus
56.2.3 Electt

56.2.4 A p

56.3 Automatic temperature-regulating or limiting control

56.3.1 An al
supplementary

4: Deleted
tk switch

erlock switch that de-energizes the lamp when a portable Juminaire is opg
hall be either:

d for the load it controls and comply with the Standardfor Switches for Applia
| Requirements, UL 61058-1; or

ply with the requirements in 56.2.2 and 56.2.3 and'the tests in 57.6.

ht-carrying parts shall be copper or copperalloy.

h-in terminals, solder terminals, and arcing parts of a switch.

ical spacings shall complywith Electrical Spacings, Section 24.

tomatic-temperature-regulating or limiting control or similar device shall be
pretection and, when employed, shall be used in combination with a guard

with 55.3.

ned for lamp

nces — Part 1:

nuick-connect

onlLlabIe luminaire provided with an interlock that de-energizes the lamp when the unit is
opened for lamp replacement is'hot required to be marked as specified in 202.3.2.

used only as
that complies

56.4 Tipover switch

56.4.1

with a tipover switch in accordance with 56.4.

A tungsten-halogen torchiere style floor unit that has a flexible or articulated arm shall be provided

56.4.2 When a tipover switch is provided, the Severe Condition Test, 165.3, and the Tungsten-Halogen

Torchiere Verti

cal Wall Test, Section 168, are not required.

Exception: A tungsten-halogen torchiere style unit with a flexible or articulated arm is not exempt from the
Tungsten-Halogen Torchiere Vertical Wall Test.

56.4.3 Atipo

ver switch shall de-energize the unit when tipped over in any direction.
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56.4.4 A tipover switch used with a tungsten-halogen torchiere shall de-energize the unit when tipped
beyond the angle that the unit would right itself.

57 Tests
57.1 Norma

57.1.1

| temperature test

Section 143, and Test Method — General, Section 144, except as provided for in 57.1.2.

57.1.2 Atun

gsten-halogen type unit that:

a) Usés an Edison base, double envelope tungsten-halogen lamp similar in shap

incandg
b) Is rg

c) Corn

Units ¢mploying a 100 watt lamp and a medium base; and

d)Ism
is not requireq
57.2 Tungs

57.21 Atun
and Overlamyg

Exception No
base type A s

Exception No
base type refi

a) Dirg
b) Do

c) Are

escent lamp;
ted 100 watts or less;

hplies with the shade dimension requirements of Section 49 for Temperatur:

arked in accordance with 202.2.2;
to be subjected to the Temperature Test.
en-halogen lamp adjacent surfaces and overlamping abnormal operatior

gsten-halogen type unit is to be subjected to the Tungsten-Halogen Lamp Adjg
ing Abnormal Operation Tests in Segtion 165.

1: These requirements do-not apply to portable luminaires intended for use
fyle double envelope tungsten-halogen lamps.

2: These requirenients do not apply to portable luminaires intended for use
pctor style double envelope tungsten-halogen lamps which are:

ct replacements for incandescent lamps;
not requirea UV filter or lamp containment; and

of the’PAR 20, PAR 30, and PAR 38 types with wattages not exceeding 150 W

57.3 Tungsten-halogen torchiere abnormal operation tests

57.3.1

A tungsten-halogen type unit is to be subjected to the Normal Temperature Test — General,

e to a Type A

b Test Exempt

tests

cent Surfaces

with medium-

with medium-

A tungsten-halogen portable floor unit having an open top design with the lamp facing upward,

such as a torchiere style, shall not be rated in excess of 190 W and shall comply with the Tungsten-
Halogen Torchiere Abnormal Operation Test, Section 167, the Tungsten-Halogen Torchiere Vertical Wall
Test, Section 168, and shall be marked in accordance with 202.3.6.

Exception: A unit other than a style having a flexible or articulated arm and provided with a tipover switch
in accordance with 56.4 is not required to be subjected to the Tungsten-Halogen Torchiere Vertical Wall
Test, Section 168.

57.3.2 If the tungsten-halogen portion of the unit emits 90 to 100 percent of its light upward, it shall:

a) Not be capable of operating with lamps that total more than 190 W; and
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b) Shall be subjected to the Torchiere Input Test, Section 162.

Exception No. 1: The torchiere input test need not be conducted if the tungsten-halogen torchiere is
provided with an overcurrent device that limits the input power to not greater than 190 W after 1 minute of
operation.

Exception No. 2: This requirement only applies to the torchiere portion of the unit, not to other portions
such as a sidelight if provided.

57.3.3 If photometric tests are required to make the determination of the percent of the light upward in
57.3.2, the test method should be in accordance with Method for Photometric Testing of Indoor Luminaires
Using High Intensity Discharge or Incandescent Filament Lamps, IESNA LM-46.

57.4 Guard,|lamp containment barrier & UV filter security tests

57.4.1 A tungsten-halogen type unit provided with a guard, lamp containmentbartier and|UV filter is to
be subjected o the Tungsten-Halogen Lamp Guard, Lamp Containment Barrier and UV Filter Security
Test in Sectior] 166.

57.5 Polymgric lamp containment test

57.5.1 A tungsten-halogen type unit provided with a polymeric lamp containment barrier as described in
55.4.4 is to be|subjected to the Polymeric Lamp Containment Batrier Test in Section 172.

57.6 Interlo¢k switch tests

57.6.1 An inferlock switch shall comply with the;Normal Temperature Test — General, Segtion 143, and
Test Method + General, Section 144, Dielectric Voltage-Withstand Test, Section 159, and the Interlock
Switch Endurgnce Test, Section 173.

57.7 Torchigre input test

57.7.1 A tunpsten-halogen torchiere having a construction which permits the insertion of lamps rated
greater than 10 W total for theytorchiere portion of the unit shall be subjected to the Torchigre Input Test,
Section 162.

Exception: THis test need not be conducted if the tungsten-halogen torchiere is provided with an
overcurrent dqvice_that limits the input power to not greater than 190 W after 1 minute of opefation.

58 Marking

58.1 A tungsten-halogen type unit shall comply with the markings specified in Tungsten Halogen Units,
Section 202.

59 Instructions

59.1 A tungsten-halogen type unit shall comply with the instructions specified in Tungsten Halogen Units,
Section 220.

Exception: These requirements do not apply to portable luminaires intended for use with medium-base
type double envelope tungsten-halogen lamps specified in Exception Nos. 1 and 2 of 57.2.1.
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FLUORESCENT UNITS - SUPPLEMENTARY

60 General

60.1 The requirements specified in Section 60 — 64 apply to portable luminaires using fluorescent lamps.
60.2 These requirements are supplementary to other applicable requirements in this standard.

61 Construction — Electrical

61.1 Ballasts

61.1.1 A ballast having an open circuit voltage greater than 1000 volts shall not be used:

61.1.2 A portable luminaire with instant-start ballast(s) and bi-pin lampholders shall use only:

a) Ballast(s) marked as Type CC and that comply with Supplement*SD of thg Standard for
Fluoresscent-Lamp Ballasts, UL 935, or

b) Lampholders marked with a circle “I” and that comply with Supplement SD of the Standard for
Lampholders, UL 496.

61.2 Lampholder

61.2.1 A lampholder shall have a minimum voltage rating equal to or greater than the ballast marked
output voltage rating and/or marked open circuit voltage.

61.2.2 Simple reactance ballasts and Class P ballasts not marked with an output voltag¢ rating and/or
open circuit vpltage rating shall be used with [ampholders rated at least 250 V.

61.2.3 Circdit interrupting lampholders shall be used at each end of each lamp with any| ballast that is
marked for uge with circuit interrupting lampholders for that particular lamp.

Exception: Other configuratians-shown on the ballast marking or wiring diagram are able to he used.

61.2.4 A poftable luminaire shall not use lampholders designed for ferrule-type lamps.

61.3 Wire tTmperature ratings

61.3.1 The internal wiring of a fluorescent type unit shall meet the requirement for temperatures specified
in Table 61.1.
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Table 61.1

Wire temperature rating of a portable luminaire employing fluorescent lamps

Minimum temperature rating of wiring®
Position of wiring
oC °F
Permanently spaced at least 3 inches (76 mm) from any ballast 60 140
Less than 3 inches from, and not in contact with, any ballast except at the 80° 176
point of entry to the ballast
In contact with any ballast 90° 194

(167°F).

& Leads permanently attached to a ballast or an electric-discharge-lamp lampholder are rated for a temperature of at least 75°C

ZLo0 azor
1

b Wiring provide

L4 N oaiod
T JALLLELIERLS LA T

HIN 4 beaicli bl
W ah-otteroraraS—aSaoe oo

62 Tests

62.1 Norma

62.1.1 A flud
Test — Genera
Test-Exempt U

62.1.2 A por
factor correcti
material, is req

62.2 Abnorn

62.2.1 A flug
Abnormal Op¢g

Exception: WH
63 Tempera

63.1 A fluord
General, Secti

temperature test

rescent type unit shall be temperature tested in accordance with the Norma
, Section 143, and Test Method — General, Section 144, except as provided by
nits, Section 63.

fable luminaire that incorporates features requiring additional evaluation, sug

uired to be subjected to a temperature test:
nal operation shorted starter test

rescent type unit that is provided with other than a manual starter shall be su
ration — Shorted Starter Test'as described in Section 175.

en the ballast is a Class. P ballast, the test is not required to be conducted.
fure Test-Exempt Units

scent poftable luminaire is not required to be subjected to the Normal Temp
on 143,\and Test Method — General, Section 144, when provided with:

a) A sir

Temperature
Temperature

h as a power

bn capacitor in series with a simple reactance ballast, a motor, or a polymeric enclosure

bjected to the

erature Test —

gle)Class P ballast; or

b) Straight tubular lamps and a single simple reactance type ballast without a power-factor

correct

ion capacitor in series; or

¢) More than one ballast per (a) or (b) above with the spacing between any two ballasts not less
than 1 inch (25 mm) when arranged end-to-end and not less than 4 inches (100 mm) when
arranged otherwise. See Figure 63.1.
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Figure 63.1
Typical ballast configuration
E E
| S | | |
AT
E E
S
£ = End
E E S = Side
S
SM1076
63.2 Internal wiring for a fluorescent portable“luminaire not subjected to a temperature test|in accordance
with 63.1 shall be:
a) Ratgd minimum 60°C wheh.permanently spaced at least 3 inches (76 mm) from any ballast;
b) Rated minimum 802C.when within 3 inches (76 mm), and not in contact with any ballast; or
c) Rated minimum:80°C when in contact with any ballast.
63.3 A portgble luminaire provided with a GU-24 or GU-24-1 holder and intended for either a fluorescent
or LED self-ballasted lamp is not required to be subjected to the Normal Temperature Test — General,

Section 143, and-‘Test Method — General, Section 144, providing that:

a) The

shade designation is determined in accordance with Section 49.3;

b) The shade complies with the minimum lamp-to-shade spacing in Section 49.4 for the shade
designation, using the values in the tables for a ‘medium’ type lampholder, and where the
corresponding value for marked wattage in the tables is equal to or greater than the lamp
replacement marking of the fluorescent or LED self-ballasted lamp; and

c) The

63.4
marked.

63.5 Wiring

GU-24 or GU-24-1 holder leads are rated 90°C minimum.

provided with an outer braid is determined usable for 90°C.

Integral leads of a ballast or lampholder are determined as usable for 75°C or higher, when so
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64 Marking

64.1

HIGH INTENSITY DISCHARGE UNITS - SUPPLEMENTARY

65 General

65.1

discharge lamps.

A fluorescent type unit shall comply with the markings specified in Fluorescent Units, Section 203.

The requirements specified in Sections 65 — 69 apply to portable luminaires using high intensity

66 Construd
66.1

66.1.1 A por
barrier in acco|

66.1.2 A por
glass envelop|
Ultraviolet (UV

67 Construd
67.1 Lamph

67.1.1 Alam
or at least the

67.2 Ballasts

67.2.1 A porn
electrically cor

67.3 Capacitors

Metal halide lamp containment and UV filter

plders

pPrroctiore-T

tion — Mechanical

fable luminaire for use with a metal halide lamp shall be, provided with lamg
rdance with the requirement for Lamp Containment Barrier;,55.4.

fable luminaire for use with a metal halide lamp that.s not provided with an
e shall additionally be provided with a UV filter in accordance with the req
) Filter, 55.5.

tion — Electrical

pholder for a high pressure sadium lamp shall have a minimum pulse voltage
bulse voltage output of the\lamp igniter, whichever is greater.

table luminaire“shall be provided with a ballast rated for the intended lamp
nected inaccordance with the diagram or instructions on or with the ballast.

containment

integral outer
uirements for

rating of 4 kV

and shall be

67.3.1 A po

tabte—fumimairetraving—a capacitor as—a component Sseparatefronm—the

ballast shall

incorporate means, such as a bleeder resistor, for the automatic discharge of the capacitor within 1 minute
after removal of the lamp from the circuit or after opening of the primary circuit, or both. The voltage (V) at
the end of 1 minute across the terminals shall be reduced to a value of 50 volts or less, and the energy
stored (J) shall be less than 20 joules as determined by the equation:

where:

J=5x10" P’

C is the capacitor rating in microfarads.

67.3.2 To comply with 67.3.1, the maximum resistance value of a bleeder resistor shall be determined by

the equation:
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where:
R is the resistance value in megohms;
K is the resistor factor determined from Table 67.1; and

C is the capacitor rating in microfarads.

Table 67.1
Bleeder resistor factor (K)
Voltage

Peak rms? Factor (K)

0-100 0-70 85

101 - 110 71-78 76

111 —120 79-85 70
121 -130 86 —92 63
131 — 140 93-99 55
141 — 150 100 - 106 54
151 — 170 107 - 120 50
171 — 200 121 141 44
P01 — 240 142~ 169 39
P41 — 280 170-197 35
P81 — 325 198 — 230 32
326 — 375 231-265 30
376 — 450 266 — 318 27

151 — 500 319-353 26
501 — 700 354 — 495 23
101 -1000 496 - 707 19

@ For a transforer type ballast; the voltage value to be applied from this table is the rms voltage rating of the capdcitor as
specified by the|ballast.
67.3.3 The fequirementin 67 3.2 is to be met without the use of a bleeder resistor when the capacitor is

located in a closed loop of the circuit and when the loop is not opened by removal of the lamp or by the
opening of a switch, fuse, or similar device.

67.4 Nonintegral oil-filled capacitors

67.4.1 When an oil-filled capacitor is not integral with the ballast, its characteristics and installation shall
comply with the requirements of this section.

67.4.2 A capacitor shall comply with the requirements for capacitors in, the Standard for Capacitors, UL
810, and shall be rated for the voltage to which it is to be connected. Such capacitors relieve an internal
fault condition by movement of the terminal end of the capacitor enclosure to break the circuit internally.
Movement is initiated by internal pressure during a fault condition, causing expansion of the capacitor
body.
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67.4.3 A capacitor shall be rated not less than the maximum fault current to which it is subjected, as

follows:

a) A value of 5,000 amperes when connected across the ballast primary; that is, when the
capacitor is in parallel with the ballast input circuit;

b) Ava

lue of 200 amperes when connected in series with a ballast coil; or

c) The maximum current available to the capacitor under capacitor short-circuit condition, as

determ

ined by an investigation.

67.4.4 The placement and mounting of a capacitor in a portable luminaire shall be such that a free air

space is pro

and terminals
inch (12.7 mm|

Exception: Th

determines that the space required for a particular capacitor is provided.

67.4.5 In add
any exposed
uninsulated liv
be:

a)Atle

b) At le
68 Tests
68.1

Norma

68.1.1
Section 143, 4

68.1.2 The't
exceptions:

a) A mg

A high intensity discharge-type unit shall be subjected to the Normal Temperature T

Vi .

vl: ;Iont enclosure

obstruction, under a fault condition. This expansion clearance space shall be such that the

of the capacitor, with associated wire connectors and supply leads attached
in a direction perpendicular to the mounting surface of the terminals.

b expansion clearance space is to be less than 1/2 inch (12.7 mm) when ar

ition to the expansion clearance space specified in 67.4.4;-an electrical air sp3
live part of the capacitor, such as exposed terminals and wire connect

ast 1/16 inch (1.6 mm) when the voltage involved does not exceed 300 volts; 9

ast 1/8 inch (3.2 mm), when the voltageiinvolved exceeds 300 volts.

temperature test

nd Test Methods - General, Section 144.

st of one ballast to represent others meets the intent of the requirement with

and, without

, to travel 1/2

investigation

cing between
prs, and any

e part of opposite polarity or uninsulated, grounded/déad metal parts shall (after expansion)

st — General,

the following

btal halide or mercury vapor type is unable to represent a high pressure sodiunr (HPS) type.

b) A HPS type is unable to represent a metal halide or mercury vapor type.

c) A lower wattage type is unable to represent a higher wattage type.

d) A ballast with one class insulation system is unable to represent a ballast with a different class

insulati

on system.

e) For a ballast of other than the enclosed and potted type with a Class 105 insulation system, a
ballast with a bench-test temperature is unable to represent a ballast with a higher bench-test
temperature.

f) An unprotected ballast is unable to represent a protected ballast when the protector:

1) Is buried within the ballast and has a temperature rating of less than the rating of the

ballast insulation system; or
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2) Is located directly on the ballast core or under the wrap of an open coil and has a
temperature rating of less than 90°C (194°F) for a Class 105 system, 110°C (230°F) for a
Class 130 system, or 150°C (302°F) for a Class 180 system.

68.2 Glass impact test

68.2.1 A unit intended for use with a metal halide lamp without an integral outer envelope and provided
with a glass lamp containment barrier is to be subjected to the Glass Impact Test, Section 176.

68.3 Glass thermal shock/containment test

68.3.1 A unjtintended for use with a metal halide lamp and provided with a glass lamp containment

barrier of other than tempered or borasilicate glass is to be subjected to the{-Glass Thermal
Shock/Containment Test, Section 177.

69 Markingp

69.1 A high| intensity discharge type unit shall comply with the markings”specified in High-Intensity-
Discharge Unjts, Section 205.

LED PORTABLE LUMINAIRES WITH SMALLER THAN 18 AWG'POWER SUPPLY CORD -
SUPPLEMENTARY

69A General

69A.1 The requirements specified in Sections 69A-569C apply to LED portable luminaireq employing 20
or 22 AWG pqgwer supply cord, where the following.Portable Luminaire types are excluded:

a) Intefconnecting units — as specified i Section 33;

b) Uni{s with Receptacles — asspecified in Section 44;

¢) Units with facility for Grounding and Bonding — as specified in Section 36;
d) High Intensity Discharge units — as specified in Sections 65 — 69;

e) Units for use with office furnishing — as specified in Sections 90 — 94;

f) Conyertible-units — as specified in Sections 95 — 99;

g) Intetchangeable units — as specified in Sections 100 — 103;

h) Track-style units — as specified in Sections 104 — 109;

i) Portable Work Lights — as specified in Sections 125 — 129;

j) Wet location use — as specified in Sections 130 — 135;

k) Portable Hand lights — as specified in Sections 136 — 142; and

[) Units with supplementary circuit output connectors (for example, a USB-compliant [type A, type
B, or USB-C] connector port) and induction power transmitters.

69A.2 These requirements are supplementary to other applicable requirements in this standard.


https://ulnorm.com/api/?name=UL 153 2025.pdf

90

UL 153 FEB

RUARY 24, 2025

69A.3 When a LED portable luminaire has a replaceable light source, the relamping marking or
relamping information in the instruction sheet shall reference only an appropriately rated LED light source.

69B Construction — Electrical

69B.1

69B.1.1

Electrical ratings

Table 69B.1
Ampacity of cords with copper conductors

The maximum ampere rating of the LED portable luminaire shall comply with Table 69B.1.

Types @

Ampacity (A)

f wire and cord

20 AWG (0.519 mm?) 22 AWG (0.325

mm?)

Flqg

xible cords 2 0.5

69B.1.2 The
69B.1.

69B.2 Powe

69B.2.1 Ap
Supply Cord i
two-conductor
Cables, UL 62

69B.2.2 The
shall be of 15

ampacity rating of flexible cords with copper conductors“shall be as sped

r supply cord

wer supply cord shall comply with the requirements of a Portable LED Lum
the Standard for Cord Sets and Power Supply Cords, UL 817, where the req
Type SP-2, SPE-2, or SPT-2 (in accordance with the Standard for Flexib
apply, except that the conductor size;is 20 AWG (0.519 mm?) or 22 AWG (0.3

attachment plug of the power supply cord shall be molded onto the flexible g
A\, 125-V configuration (NEMA1-15P), polarized as shown in Figure 32.1.

69B.2.3 A Portable LED Luminaire power-supply cord shall be a nondetachable power-sup

69B.3 Wirin

69B.3.1 Any
Exception to 3|

69C Power!

69C.1

j and conductors

internal wiriig and conductors shall be minimum 22 AWG (0.325 mm?) as p
1.2 and/shall not be smaller than the power supply cord provided.

ified in Table

inaire Power-
uirements for
le Cords and
D5 mm?).

ord. The plug

bly cord.

ermitted from

Bupply Cord Short Circuit Test

The LED portable luminaire shall be tested in accordance with 69C.2 and 69C.3. Compliance

criteria is described in 69C.4.

69C.2 Three samples are to be mounted as intended, draped with cheesecloth, and then a short circuit
condition is to be introduced to simulate a line to neutral fault. The short should be located in the farthest
supply point within the luminaire (e.g, the edison based lampholder) to provide the maximum lead

resistance.

69C.3 The test is to be conducted until circuit interruption and resulting thermal stability occurs (usually
no more than 10 minutes after circuit interruption).

69C.4 Acceptable results are no ignition of the cheesecloth or polymeric enclosure, and no openings in

the enclosure

that allows accessibility to uninsulated live parts.
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SURFACE MOUNTED UNITS — SUPPLEMENTARY

70 General

70.1  These requirements apply to portable luminaires intended to be mounted to a vertical or horizontal

surface.

70.2 These requirements are supplementary to other applicable requirements in this standard.

70.3 Unless otherwise specified, these requirements do not apply to the following mounting means:

a) Cord and chain suspended units— as specified in Sections 74 — 79;

b) Clamp-on mounted units — as specified in Sections 80 — 83;
c) Porfable cabinet lights covered in Sections 84 — 89; and

d) Trag¢k-style type units covered in Sections 104 — 109.
71 Wall Mounted Units

71.1 General

71.1.1  Thesg requirements apply to portable luminaires intended to be mounted to a wall | or to a similar

structural surface.

71.2 Construction — mechanical

71.2.1 A wall mounted unit shall comply withithe Mounting Means Test — Surface Mounted Unit, Section

178.

Exception: A wall mounted unit provided with the mounting hardware and within the design|limits of Table
71.1 is not required to comply with'the Mounting Means Test — Surface Mounted Unit, Section 178.

Table 71.1
Mounting requirements

Maximum weight Mounting Hardware
Pounds (kq)
2-1/4 (1.0) C,D,orE
4-1/4 (1.9) DorE

Eligible wall mounted portable luminaires shall comply with (A) or (B):

lamps are not included in the measurement.

position of adjustment
Mounting hardware types:

(C) Ring-hanger, keyhole slot(s), or notch(es).

installed.

penetrate a 3/4 inch (19 mm) thick wall when installed.

(A) No projection more than 7-1/2 inches (190 mm) from the vertical wall on which the unit is mounted. Replaceable

(B) Center of gravity no more than 3 inches (76.2 mm) from the vertical wall on which the unit is mounted, under any

(D) At least two No. 6 Type A sheet metal screws that penetrate the mounting surface by not less than 3/4 inch (19 mm) when

(E) At least two No. 10 — 24 machine screws with mating hollow-wall anchors, or wing or expansion bolts long enough to fully
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71.2.2 In determining compliance with Table 71.1, the weight of the portable luminaire shall be
determined by weighing the complete unit with the exception of the mounting hardware. When the lamp
shade is not provided, 1/4 pound (113 g) shall be added for each lampholder to reflect the weight of the
shade. When a shelf, bowl, hook or any means of support of any object, other than a shade, is provided,
the weight of the intended object shall be included.

71.2.3 A wall mounted unit is able to be provided with a separable bracket used to secure the product to
a vertical mounting surface in accordance with 71.2.1.

71.2.4 A wall mounted, cabinet, or undercabinet unit is permitted to be magnetically or adhesively
secured to the mounting surface, in lieu of using hardware, provided that it also meets the following
conditions:

a) Complies with the Mounting Means Test — Surface Mounted Unit, Section 178;

b) Conjplies with the Abnormal Operation Test, Section 149, under conditions!6f mounting means
failure;|and

c) Complies with the Drop Test, Section 155.
71.3 Construction — electrical

71.3.1 A surface mounted unit shall comply with the requirements for Enclosure, Sectipn 9, and the
requirements for Accessibility of Live Parts, Section 23, witheut dependence on the intenfled mounting
surface or any|separable bracket.

71.3.2 The power supply cord shall exit the portabletsjluminaire from a surface other than the one to which
it is mounted.

71.3.3 Deleted
71.4 Instructions

71.4.1 A surface mounted unit\shall be provided with installation instructions as specified in Surface
Mounted Unitq, Section 221.

72 Under-Shelf Mounted Units

721 GenerT

7211 These requirements are supplemental to those of Section 71, and apply to portable luminaires
intended to be mounted under a shelf, cabinet, or similar structural surface.

72.2 Mounting means

72.2.1 An under-shelf mounted unit shall be provided with a means for mounting in accordance with Wall
Mounted Units, Section 71, except Conditions A and B from Table 71.1 are not applicable.

72.3 Construction — electrical
72.3.1 Wiring

72.3.1.1 An interconnecting cord for under-shelf mounted units shall be in accordance with Table 27.1
and rated 105°C minimum.
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Exception: For a Class 2 circuit, other types of wire, cord, or appliance wiring material is able to be used
when the insulation is rated for the maximum temperature and voltage involved.

72.3.1.2 Low voltage wiring shall have an ampacity rating in accordance with Table 26.1. Overcurrent

protection for
72.3.2

72.3.21

low voltage wiring is not required.

Insulating barriers for fluorescent lamp components

(0.8 mm) thick between a metal enclosure and:

a) The

enclosure of a ballast;

A fluorescent under-shelf unit shall be provided with insulating material not less than 1/32 inch

b) A s;LIice or fixture-type wire connector; and

c)Ad
electri

Exception Ng.

component re

ead metal part — including a mounting screw, rivet, yoke, clamp, and simila
Cal component, such as a lamp holder, switch, or receptacle.

1:
sults in a separation of not less than 1/2 inch (12.7 mm) between dead meta

parts of the component.
Exception Ng. 2: Insulating material is not required to be provided in a unit that is p
grounding attachment plug and constructed in accordance with-Grounding and Bonding, Se
72.3.3 Groynding
72.8.3 deleted
72.4 Markings
72.4 deleted
73 Applian¢e Mounted Units
73.1 General
73.1.1 A poftable_luminaire is permitted to have means for securement to a cord-conned

such as a sev

ingumachine, or to an easily relocated nonelectrical product, such as a pictursg

Insulating material is not required to be provided. when the const

parts — of an

ruction of the
parts and live

rovided with a
ttion 36.

ted appliance,
, music stand,

or portable fu

nishing.

73.2

73.2.1

Instructions

CORD AND CHAIN SUSPENDED UNITS — SUPPLEMENTARY

74 General

74.1

suspension from the ceiling. Such a lamp is able to be provided with a chain.

An appliance mounted unit shall comply with the installation instructions specified in 221.2.

The requirements specified in Sections 74 — 79 apply to a portable luminaire that is intended for

74.2 These requirements are supplementary to other applicable requirements in this standard.
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74.3 Forthe

purposes of this section, the following definitions apply:

a) “Swag” type unit — A portable luminaire suspended by a chain, wire, cable, or equivalent means.

b) “Hanging” type unit — A portable luminaire suspended by its power supply cord.

75 Construction — Mechanical

75.1 Chains

75.1.1

A swag type unit not intended to be installed directly beneath a ceiling-mounted receptacle and

with the power supply cord routed through a chain shall be provided with not more than 15 feet (4.6 m) and

not less than 9

Exception: Le
only” in accorg

75.1.2 Whern
compartment,

principal segment plus the length of the longest supplementary segment, plus the length

segment over
more than 12
segment plus

75.2 Suppol

7521 Thes
a) Atle

b) Twg

tapered wings 1 by 5/16 inch (25.4'by 7.9 mm); and

c) Two
overall

10-24 achine screw threads on the other end.

Exception No.
investigated in
determined to

Teet (Z./ m) of metal chaln.

5S chain is able to be provided when the unit is marked “For use increcreat
ance with 206.1.

A

g

there are supplementary chain segments attached to .an, extended
and similar components, the length of the chain is determined to be the

12 inches (305 mm) long. When all supplementary ségments are the same |
nches (305 mm) long, the length of the chain is determined to be the length o
he length of only one supplementary segment.

t hardware

upport hardware for a portable luminaire shall consist of:
ast two metal hooks, each with ailNo. 10-24 threaded hole that engages the bo

toggle bolts, each consisting of a No. 10-24 bolt, 2-7/8 inches (73 mm)

studs — combinatien® wood screw-machine screw — measuring 1-3/4 inch
and having 1-1/4.inches (31.8 mm) of wood screw threads on one end and a

1: A formr of support hardware, other than that specified, is able to be supp
accordance with the Mounting Means Test — Chain and Suspended Units, Se
meetthe intent of the requirement for the support of the unit.

t

jonal vehicles

rm, a splice
length of the
of any other
bngth and not
f the principal

t threads;

ong with two

bs (44.4 mm)
least six No.

ied when it is
ction 179, and

Exception No. 2: A hanging type unit is capable of being provided with plastic hooks instead of metal
hooks when it is investigated in accordance with the Mounting Means Test — Chain and Suspended Units,

Section 179.

75.2.2

also be provided with insulators to protect the cord.

75.3 Maximum weight

75.3.1

anticipated additional loading shall not exceed 30 pounds (13.6 kg).

In addition to the hardware specified in 75.2.1, a hanging type unit provided with metal hooks shall

The weight of a swag type unit, including the shade, glassware, 4 feet (1.2 m) of chain, and any
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Exception: The total weight is able to be more than 30 pounds (13.6 kg) when the unit is tested in
accordance with the Mounting Means Test — Chain and Suspended Units, Section 179.

75.3.2 A swag type unit that is provided with a bowl, a shelf, or a hook intended for the support of any
object that is not part of the portable luminaire itself, other than the shade, shall be investigated to
determine that provision for the support of the additional weight does not result in the total weight
exceeding the 30 pounds (13.6 k) specified in 75.3.1. It is not possible to specify the conditions of
mechanical loading for all forms of constructions; however, the most severe conditions of anticipated use
and abuse shall be evaluated — for example, a bowl is to be filled to capacity with dry sand and additionally
filled with water.

Exception: The total weight is able to be more than 30 pounds (13.6 kg) when the unit is tested in
accordance with the Mounting Means Test — Chain and Suspended Units, Section 179.

75.3.3 The weight of a hanging type unit (cord suspended), including the shade,)glassyare, and any
anticipated additional loading shall not exceed the cord specifications in Table 75.1!

Table 75.1
Cord loading
Maximum total weight of cord load
Cord type

Pounds (kg)
SP-22, SPE-2?,[SPT-22, NISP-2, NISPE-2, NISPT-2, SV, SVE, SVEO, 2-1/2 (1.1)
SVO, SVOO, SYT, SVTO, SVTOO
SJ, SJE, SJO, $JEO, SJOO, SJT, SITO, SJTOO, S, SE, SO0, SO, 10 (4.5)
SEO, ST, STOQ, STO
@ The weights specified also apply to power supply cord for.LED portable luminaires covered by the requirements pf Sections 69A
—69C.

75.3.4 A hanging type unit (cord suspended) shall not be provided with a bowl, shelf, or hdok intended to
support any opject that is not part of the-hanging lamp.

75.3.5 A haphging unit having_play value in accordance with Portable Luminaires Having Play Value,
Section 18, shall be tested in\a¢cordance with the Test for Suspended Toys, Section 180.

76 Construftion —Electrical

76.1 Internarl wirihg protection

76.1 deleted
76.2 Power-supply cord

76.2.1 The power supply cord for a swag type unit not intended to be installed directly beneath a ceiling-
mounted receptacle shall:

a) Be at least 15 feet (4.6 m) long from the point where the cord emerges from the body of the lamp
to the face of the attachment plug or connector,

b) If routed through a chain, extend not less than 1 foot (0.3 m) nor more than 6 feet (1.8 m) beyond
the end of the chain; and

c) Have insulation rated for no less than 105°C (221°F).
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Exception: The cord is able to be less than 15 feet long when the unit is marked “For use in recreational
vehicles only” in accordance with 206.1.

76.2.1.1 The cord of a fluorescent, HID, or LED swag-type unit intended to be installed directly beneath a
ceiling-mounted receptacle (commonly referred to as a “shop light”) shall be provided with a grounding-
type attachment plug. The cord shall be protected from mechanical damage by one or more of the

following means:

a) The cord is a hard usage (or better) type, as identified in Table 31.1, or

b) The
c) The

d) The
be loc
manufd
provide
similar
an acc
sleevin

Exception: A
separated fro
(ungrounded)

76.2.2 Thefl

a) Be 3
to the f]

b) Hav
c)Beo

76.3 Lamph

76.3.1 Dead
shall comply w
CONSTRUCT]

plders and switches

cord is routed through a chain, or

cord includes a protective sleeve that covers at least that length of the cord.w|
ated between the two supporting chains when the shop light 8 -inst
cturer’s instructions. The sleeving shall be secured in place and,b&of a m
supplemental mechanical protection for the cord (for example, woven fiberglass, tubing, or

. Providing cable ties with instructions to secure the cord to one,of the suppo
bptable means of protecting that portion of the cord secured\to the chain, with

0.

“shop light” with no accessible conductive pars,~or with accessible con
m any uninsulated live parts by double insulation, is permitted to usg
pttachment plug.

exible cord for a hanging type unit shall:

t least 15 feet (4.6 m) long from the point where the cord emerges from the b
hce of the attachment plug or connector;

p insulation rated for 105°C.(221°F); and

f a type specified in Table 75.1.

metal parts-of a lampholder or a switch (such as a mounting bracket, nipple,
ith the applicable Accessibility, Spacings, and Grounding requirements in the
ON =GENERAL portion of this standard.

ains, or

ere it will not
lled per the
hterial able to

ting chains is
out additional

ductive parts
a polarized

bdy of the unit

or pull chain)
FLECTRICAL

76.3.2 Alam

pholder shall have a body and base (or cap) of insulating material. Metal she

and/or lampholders with exposed terminals shall not be used.

| lampholders

76.3.3 When the insulating body of an incandescent lampholder is provided with an integral metal nipple
or tube, the inner end of the nipple or tube shall not extend inward beyond the inner surface of the
lampholder body.

76.3.4 A through-cord switch shall be located at least 1-1/2 inches (38 mm) from accessible dead metal
of the portable luminaire.
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77 Tests
77.1 Mounting means test

77.1.1 A cord and chain suspended unit required to be tested as specified in the Exception 1 to 75.2.1
shall be subjected to the Mounting Means Test — Chain and Suspended Units, Section 179.

77.2 Tests for suspended toys

77.2.1 A cord and chain suspended unit having play value in accordance with Portable Luminaires
Having Play Value, Section 18, shall be subjected to the Test for Suspended Toys, Section 180.

78 MarkingL

78.1 A swag-type unit not provided with the lengths of cord and chain required by, 7571.1 apd 76.2.1 shall
be provided with markings as specified in Cord and Chain Suspended Units, Section 206.

79 Instructions

79.1 A cord|and chain suspended unit shall be provided with instrdctions as specified in Gord and Chain
Suspended Upits, Section 222.

CLAMP-ON MOUNTED UNITS — SUPPLEMENTARY
80 General

80.1 These Jrequirements specified in Sections\80 — 83 apply to portable luminaires thaft are provided
with clamps ap the mounting means.

80.2 These fequirements are supplementary to other applicable requirements in this standprd.
81 Construftion — Mechanical
81.1 Clamp|

81.1.1 A clgmp relying on a spring-actuated clip for securement shall hold the portable luminaire to
surfaces from| 1/16ineh (1.6 mm) thick to 1-1/2 inches (38 mm) thick.

81.1.2 A clampstattmotTequire theuse of toofstoadjust thetamp:

Exception: A clamp intended for a specific application (such as mounting to office furnishings) is not
required to comply with this requirement.

81.1.3 A thumb screw knob provided to tighten a clamp shall be at least 7/8 inch (22.2 mm) in diameter.

81.1.4 When a spring-actuated clamp employs a friction-type material secured by an adhesive, the
adhesive bond shall comply with the requirements in the Standard for Polymeric Materials — Use in
Electrical Equipment Evaluations, UL 746C.

Exception No. 1: Molded-in, ultrasonic, or solvent bonded friction materials do not require additional
evaluation of the bond.
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Exception No. 2: Evaluation of the adhesive bond is not required when the Mounting Means Test —
Clamp-On Unit, Section 181, is conducted without the friction material in place.

82 Construction — Electrical

82.1 Power-supply cords

82.1.1 The power supply cord for an incandescent clamp-on unit shall be rated 105°C (221°F) minimum.
82.2 Lampholders and switches

82.2.1 Deadmetalpartsofatampholderora-switch{such-as-a-mounting-brasket—nipple;; or pull chain)

shall comply with the applicable Accessibility, Spacings, and Grounding requirements in the)ELECTRICAL
CONSTRUCTJON — GENERAL portion of this standard.

82.2.2 A lampholder shall have a body and base (or cap) of insulating materiak-Metal she|l lampholders
and/or lamphalders with exposed terminals shall not be used.

82.2.3 Whern the insulating body of an incandescent lampholder is provided with an integral metal nipple
or tube, the inner end of the nipple or tube shall not extend inward beyond the inner qurface of the
lampholder body.

82.2.4 A thrqugh-cord switch shall be located at least 1-1/2.inches (38 mm) from accessible dead metal
of the portablel luminaire.

83 Tests
83.1 Mountihg means test

83.1.1 A clamp relying on a spring-actuated clip for securement shall comply with the Mounting Means
Test — Clamp-Dn Unit, Section 181.

PORTABLE GABINET LIGHTS -\SUPPLEMENTARY
84 General

84.1 The requirements specified in Sections 84 — 89 apply to portable luminaires intepnded for final
installation intp anropen or enclosed cabinet such as a china hutch, bookcase, bed headboard, or kitchen
cabinet.

84.2 A portable cabinet light shall be installed so that the line voltage power supply cord is not
concealed.

84.3 These requirements are supplementary to other applicable requirements in this standard.
85 Construction — Mechanical
85.1 Mounting means

85.1.1 A pot style portable cabinet light shall have the mounting flange secured by means other than
friction alone such as clamping with mechanical stop to limit adjustment, twist and lock, mechanical
fasteners, or multiple spring clips that hook over the mounting surface. A strain relief bushing, bent tabs, or
raised dimples in combination with a clamp meets the intent of the requirement.
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85.1.2 Portable cabinet lights other than pot style shall have a mounting means that complies with 71.2.

86 Construction — Electrical

86.1

86.1.1

Power-supply cords

The power supply cord shall be at least 10 feet (3.05 m) in length, measured from the plug to the

entrance into the first portable luminaire or accessory (switch, dimmer, power supply, or similar

equipment).

Exception: A shorter cord is permitted when instructions are provided in accordance with 218.6.1.

86.1.2 Mear
than the cord

86.2 Intercg

86.2.1
interconnectid

86.2.2 Portq
using any wir
and voltage in

86.3 Attachment plugs and receptacles

s shall be provided to prevent cord contact with the portable cabinet light.at
exit, unless the cord is rated for the maximum temperature of any locationit

)nnecting cord

n between portable cabinet lights operating beyond class 2'circuit limits.

ble cabinet lights operating within class 2 circuit Jimifs are permitted to be i
B, cord, or appliance wiring material whose insulation is rated for the maximu
volved.

A

location other
y contact.

A length of 105°C (221°F) flexible cord identified in Table Table”31.1 is to b¢ provided for

nterconnected
n temperature

86.3.1 A pottable cabinet light intended for interconnection shall be provided with:
a) A receptacle of the same type and configuration as the attachment plug of the pgrtable unit, as
illustrated in Figure 32.1, and marKed in accordance with 207.3; or
b) A npn-NEMA standard receptacle.

86.4 Lampholders

86.4.1 Lampholders shall have all wiring terminations and connections enclosed within|the insulating

body of the la

mpholder.

86.5 Low voltage portable cabinet lights

86.5.1

The cord between a low voltage portable cabinet light and remote mounted low voltage

transformer or power supply shall be no less than 18 inches (457.2 mm) long.

86.5.2 Proprietary plugs and receptacles used for secondary circuit or low voltage connections shall not
be NEMA Styles 1 —15,1—-15P, 5-15, or 5 - 20.

86.5.3 Low voltage wiring shall have an ampacity rating in accordance with Table 26.1. Overcurrent
protection for low voltage wiring is not required.
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86.6 Portable cabinet light accessories

86.6.1 A portable cabinet light accessory shall make all electrical connections with interconnecting plug
and receptacles where the means of maintaining polarity and strain relief are provided. The accessories
shall comply with the applicable requirements in Sections 84 — 86 and elsewhere in the standard.

86.6.2 A portable cabinet light accessory incorporating a power supply cord shall comply with 86.1.1
when assembled to the intended mating portable cabinet light.

86.6.3 The portable cabinet light accessory shall be marked in accordance with 207.4 and provided with
installation instructions in accordance with Section 224.

87 Tests

87.1 Normal temperature test

heral, Section
ights, Section

87.1.1 A portable cabinet light shall be subjected to the Normal Temperature* Test — Ge
143, Test Method — General, Section 144, and Specific Test Conditions — Portable Cabinet L
146.

88 Markingg

88.1
207.

A portable cabinet light shall comply with the markings.specified in Portable Cabinet Lfights, Section

88.2 Deleteq

89 Instructipns

89.1 Aporta
Lights and, if f

ble cabinet light shall comply-with the instructions specified in Section 223, Po
br installation on a bed headboard, 221.1.2.

UNITS FOR USE WITH OFFICE FURNISHINGS — SUPPLEMENTARY

table Cabinet

90 General
90.1 The requirements specified in this section apply to portable luminaires used with officg furnishing.
90.2 These reguirements-are-supplementary-to-otherapplicablerequirementsinthis-standard.

90.3 A portable luminaire intended for use with proprietary mounting systems shall be evaluated based
upon the manufacturer's instructions.

91

911

Construction — Mechanical

An office furnishing shall not be used to complete any portion of an electrical enclosure.
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92 Construction — Electrical

92.1 Power-supply cords

92.1.1 A power supply cord shall be at least hard usage, Type SJ, SJE, SJEO, SJO, SJOO, SJT, SJITO,
SJTOO, S, SE, SEO, SO, SO0, ST, STO, or STOO as defined in the Standard for Flexible Cords and
Cables, UL 62.

92.1.2 A power supply cord shall not exceed 9 feet (2.74 m) in length as measured from the back surface
of the attachment plug to the point of cord entry on the portable luminaire.

92.1.3 A power supply cord shall he 18 AWG minimum, shall contain an equipment grounding conductor,
and have a grpunding type attachment plug.

Exception: Pqrtable luminaires having a polymeric enclosure and no metal parts accessible|during normal
use, relampimg, or starter replacement is not required to comply with this~grounding requirement.
Accessible metal parts include ballast mounting screws or metal fasteners that are afjle to become
energized.

92.2 Plugs and receptacles

92.2.1 A plyg or receptacle provided for interconnection shall*be the grounded type and|rated not less
than 15 A, 125 V, and shall not be NEMA Styles 1 — 15, 1 — 15R;5 - 15 or 5 — 20.

Exception: A grounded type plug or receptacle is not reéquired when the portable luminaire| complies with
the Exception|to 92.1.3.

92.2.2 A convenience receptacle shall not-be provided in a portable luminaire for use with office
furnishings.

92.3 Intercgnnecting cord
92.3.1 An interconnecting cord'shall be the hard usage type rated 105°C in accordance with 92.1.3.

Exception: Fqr a Class 2«circuit, other types of wire, cord, or appliance wiring material is aple to be used
when the insdlation is.rated for the maximum temperature and voltage involved.

92.3.2 An officé\furnishing unit with provision for interconnection and equipped with a 18 AWG power
supply cord shall-be provided with overcurrent protection rated to protect the cord, plug, andreceptacle.

92.3.3 An office furnishing unit with provision for interconnection and equipped with a 16 AWG power
supply cord shall either be provided with suitably rated overcurrent protection or shall be marked in
accordance with 198.9.4.

92.3.4 Overcurrent protection in the form of fuses shall have a marking in accordance with 198.9.3.
93 Markings

93.1 An office furnishing type unit shall comply with the markings specified in Units for Use with Office
Furnishings, Section 208.
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941

Instructions

Furnishings, Section 225.

CONVERTIBLE UNITS — SUPPLEMENTARY

95 General

95.1

convertible to fixed units (lighting fixtures).

An office furnishing type unit shall comply with the instructions specified in Units for Use with Office

The requirements specified in Sections 95 — 99 apply to portable luminaires intended to be

95.2 Theser

95.3 A cony
manufacturer
and as a fixed

95.4 The cor

a) An
conneq

b) A sq
unit  (
Supple

96 Construc

96.1 Swag-t
96.1.1
consisting of &
portable lumin

96.2 Surface mount conversion kits

96.2.1 A con
consisting of W

A convertible swag type_unit shall be provided with a separately packaged c

equirements are supplementary to other applicable requirements in this stafndg

ertible unit shall be mounted in accordance with the instructions’ pro
ind evaluated as a portable luminaire in accordance with the requirements in
unit (luminaire) in accordance with the Standard for Luminaires, UL 1598.

version kits covered in Construction — Mechanical, Section96, shall be:

rd.

ided by the
this standard

ntegral conversion kit whose only function is to provide the parts to conv

parately mounted and connected portable luminaire accessory that is conve
uminaire). The accessory shall comply’ with Portable Luminaire A
mentary, Sections 121 — 124.

tion — Mechanical

p-chandelier conversion kits

canopy, crossbarswire connectors, and all the required mounting hardware
bire to be converted to a chain-suspended, outlet box-mounted unit.

vertible® surface-mount unit shall be provided with a separately packaged g

rt the supply

tion to a fixed wiring means in accordance with thexStandard for Luminaires, UL 1598; or

ible to a fixed
ccessories

bnversion Kit,
to enable the

onversion Kit,
e luminaire to

ire'connectors and all the mounting hardware required, to enabled the portab

be converted t

g surface-mournturmit;

96.3 Under-shelf mounted conversion kits

96.3.1

A convertible under-shelf mounted unit shall be provided with a separately packaged conversion

kit, consisting of wire connectors and all the mounting hardware required, to enable the under-shelf
mounted portable luminaires to be converted to a fixed wired unit.

96.3.2 Deleted

96.3.3 Deleted
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97 Construction — Electrical

97.1

97.1.1
complies with

Grounding

the requirements in the Standard for Luminaires, UL 1598, as appropriate.

A convertible unit shall have a grounding conductor in accordance with this standard that

97.1.2 The grounding conductor provided with a chain suspended (swag) type unit shall either:

a) Be integral with the power supply cord; or

b) Extended at least 12 inches (304.8 mm) beyond the last link of chain.

97.1.3 The grounding conductor of a convertible surface-mounted unit shall either:
a) Be integral with the power supply cord; or
b) Exténd at least 12 inches (304.8 mm) from the exit of the power supply cord from
unit.

97.2 General

97.2.1 An upder-shelf mounted system that is convertible to.afixed wiring means shall ¢

following:
a) All gomponents of the system shall comply with'the Standard for Luminaires, UL 1
b) The interconnected cords shall be provided with a grounding conductor and a gro
if groupding is required for the luminaire in\accordance with UL 1598.

97.3 Polarity

97.3.1 A copvertible unit shall be ‘wired so that the conductor connected to the screw-

identified neu
Polarization 4|

97.4 Power

9741 Aco

fral of the ballast istidentified for proper connection to the power supply in ag
hd Identification; Section 35.

— supply.cord

nvertible unit shall be provided with a power supply cord connected to the urn

with a detachfble power supply cord as long as it is packaged with the product.

he convertible

bmply with the

b98; and

unding means

shell or to the
cordance with

it, or provided

98 Markings
98.1
99

Instructions

99.1

A convertible unit shall comply with the markings specified in Convertible Units, Section 209.

A convertible unit shall comply with the instructions specified in Convertible Units, Section 226.
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INTERCHANGEABLE UNITS — SUPPLEMENTARY REQUIREMENTS
100 General

100.1 The requirements specified in Sections 100 — 103 apply to residential units which utilize one or
more replaceable or interchangeable lighting assemblies fitted to a base which is to be weighted or
configured for pin-up mounting.

100.2 These requirements are supplementary to other applicable requirements in this standard.

100.3 The base, adapter, and lighting assembly shall comply with the applicable requirements of the
Standard for Track Lighting Systems_Ul 1574

Exception: A |
the Normal T4
General, with
marked in acci

101 Constru
101.1

Moun

101.1.1 The
does not pre

permanently attached to a building structure and to which.the base is connected.

Exception: Mg
Wall Mounted

101.1.2
brackets.

It sh

102 Constru
102.1 Powe

102.1.1 The
Ratings, 198.6

ghting assembly complying with the requirements of UL 1574 is not required {
bmperature Test requirements of Section 143, General, and Section 144, T
respect to shade temperatures when the base for which the lighting-assembly
brdance with 210.5.

ction — Mechanical
ing

base shall not be provided with means for permanent mounting to a building s
tlude the provision of clips or separable mounting brackets which are in

ans for mounting in accordance wijth’ Surface Mounted Units — General, S¢
Units, Section 71, is to be provided.

all not be required to usela tool to remove the base from clips or separze

ction — Electrical
-supply cords

power:supply cord and attachment plug cap shall be rated in accordance
), based on the maximum current rating of the lighting assemblies intended toj

the base, in ag

o comply with
est Method —
is intended is

tructure. This
tended to be

ction 70, and

ble mounting

with Electrical
be applied to

cordance with the marking specified in 210.1.

102.2 Polarization

102.2.1

Polarity shall be maintained electrically through all components (power supply cord, base,

adapter and lighting assembly). The screw shell of an Edison-base lampholder and an identified (neutral)
conductor of a ballast shall be connected to the grounded (neutral) conductor of the lighting assembly and
the base.

102.2.2 The mechanical means required in 102.2.1 for maintaining polarity of the components (for
example, a keying ridge or protrusion) shall comply with the Mechanical Means of Polarity Test, Section
182.
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102.3 Adapter

102.3.1

102.3.2 An adapter shall not be provided with a general purpose receptacle.

103 Markings

103.1
Section 210.

TRAC K-STYrms—SLW.P—LEUENTARY

104 Generdl

104.1 The r
replaceable o
adjustment.

104.2 Thesg requirements are supplementary to other applicable requirements in this stan

104.3 A trag
and adapter s
1574. A lightir

further evaluation.

105 Constr
105.1 TracK

105.1.1 The
and with the p

105.2 Secu

105.2.1 The

The base shall be provided with a fixed number of locations for attachment of adapters.

An interchangeable type unit shall comply with the marking specified in Interchangeable Units,

bquirements specified in this section apply to portable luminaires~that utilizé one or more

I interchangeable lighting assemblies fitted to a track or portion thereof intend

k-style type unit shall comply with the applicable requirements in this stand
hall comply with the applicable requirements innthe Standard for Track Lightin
g assembly complying with the applicable reguirements in UL 1574 need not |

iction — Mechanical

track shall be provided in‘fixed, one piece, lengths with a maximum length of
ower-supply cord fitter and end cap attached.

rement of cord-and end cap

power-supply cord fitter and the end cap shall be permanently secured in plac

105.2.2 Wit
secured in pl

ed to facilitate

dard.

ard. The track
j Systems, UL
e subjected to

8 feet (2.4 m)

©

e permanently

respéect to 105.2.1, an end cap or power-supply cord fitter is determined to b

a) Without the use of tools; or

b) With ordinary tools such as a flat or cross blade screwdriver, common pliers, or a hex head

driver.

Exception: The power-supply cord fitter or end cap is able to be removable (removed) with ordinary
tools when the assembly means is not visible after installation.

105.3 Mounting means

105.3.1

a) Screws or bolts for mounting the track; or

Mounting means shall be provided with each track. The mounting means shall consist of:
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b) Clips for mounting the track along with screws or bolts for mounting of the clips.

Exception: A different mounting means is to be provided when it complies with the Track Clip Securement
Test, Section 183, and is investigated and found to be equivalent to the mounting means described in
105.3.1.

105.3.2 Mounting clips, when provided, shall comply with the Track Clip Securement Test, Section 183.
106 Construction — Electrical

106.1 Power-supply cords

106.1.1  The |power-supply cord attachment plug and overcurrent protection shall be sizédyin accordance
with Table 106.1. Overcurrent protection shall be provided in the power-supply cord.

Table 106.1
Size of power-supply cord attachment plug and overcurrent protection
Cord size AWG Minimum plug rating (Amperes) Maximum ampere overcurrent

12 20 none
12 15 15
14 15 15
16 10 10
18 7 7

106.2 Polarity

106.2.1 Polarity shall be maintained_¢lecétrically through all components (power-supply|cord, power-
supply fitter, track, adapter, and lighting.assembly) of a track-style type unit.

106.3 Receptacles
106.3.1 A ggneral purpose receptacle shall not be provided.

107 Tests

107.1 Mechanical means of polarity test

107.1.1  The mechanical means required in 106.2.1 for maintaining polarity of the components in a track-
style type unit (for example, a keying ridge or protrusion) shall comply with the Mechanical Means of
Polarity Test, Section 182.

107.2 Track clip securement test

107.2.1  Mounting clips and the exception to 106.2.1 shall be evaluated by complying with the Track Clip
Securement Test, Section 183.

108 Markings

108.1 A track style unit shall comply with the markings specified in Track-Style Units, Section 211.
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109

109.1

Instructions

PORTABLE LUMINAIRE KIT — SUPPLEMENTARY

110 General

110.1

A track style unit shall comply with the instructions specified in Track-Style Units, Section 227.

The requirements specified in Sections 110 — 115 apply to portable luminaire kits. A portable

luminaire kit consists of all the parts to a portable luminaire in an easy to assemble form either for
“building” a unit such as a craft kit. They are intended to be assembled by a person presumed to possess a

little or no

owledge of electrical circuitry. The assembled units shall comply with

he applicable

requirements
tools shall be

110.2 These

111 Construction — Mechanical

111.1 Gene

111.1.1 The
not preclude 3

111.2 Shade

111.2.1 Whe
accordance w

112 Constr
112.1

Gene

11211 Ap

when required and either:

a) The

elsewhere in this standard independent of any materials not included in the it
required for assembly unless specific tools are provided.

ral

iction — Electrical
ral
brtable luminairekit shall consist of all electrical parts and screws for mountin

requirements are supplementary to other applicable requirementsdnthis stan

complete portable luminaire kit shall be packaged in a single carton or contai
hipping cartons holding many of the individually packaged products.

n a shade is not provided, then instructions detailing shade dimensions shall
ith Incandescent Units Shipped without Lampshade, 219.1.

required-mechanical support or enclosure parts; and/or

Only ordinary

fHard.

ner. This does

be provided in

g components

b) Cor

hplete instructions for “building” or “finding” parts that meet the intent of the req

uirement.

112.1.2 The

electrical assembly shall be completely factory wired.

Exception: The electrical assembly is not required to be completely factory-wired where the construction of
the kit precludes the pulling of the cord, when:

a) The integrity of the strain relief at all factory connections is intact;

b) The means of providing and maintaining strain relief and/or proper polarity are clearly detailed in
the instructions; and

c) Splices or electrical connections do not require completion by the user except as permitted
elsewhere in the standard.
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112.2 Mounting of components

112.2.1 A fluorescent unit subassembly is to include a means for supporting the ballast(s) unless the
means of support is integral with the lampholder(s).

112.2.2 A cork or plug mounted on a stem connected to the lampholder is an intended means for
mounting the lampholder to a bottle, vase, jar, or similar support.

113 Tests

113.1 Assembly and installation test

113.1.1 The portable luminaire kits required assembly and installation instructions shall‘bg evaluated by
conducting thg Assembly and Installation Test, Section 184.

114 Markings

114.1 Portable luminaire kits and subassemblies shall comply with thesmarkings specified in Portable
Luminaire Kitsland Subassemblies, Section 212.

115 Instructions

115.1 A portable luminaire kit and subassembly shall comply.with the installation instructions specified in
Portable Luminaire Kits and Subassemblies, Section 228.

115.2 All par}s provided shall be detailed in the assembly instructions.
PORTABLE LUMINAIRE SUBASSEMBLIES.< SUPPLEMENTARY
116 Genera

116.1 The rgquirements specified:in Sections 116 — 120 apply to portable luminaire sybassemblies.
Portable lumirfaire subassemblies are parts of portable luminaries intended for either factory assembly or
field assembly| for rewiring a unit by persons familiar with the knowledge and hazards of eledtrical circuitry.
Only ordinary {ools shall be-required for assembly unless specific tools are provided.

116.2 These|requirements are supplementary to other applicable requirements in this standard.

117 Construetion—Eleetrieal
117.1 General

117.1.1 A portable luminaire subassembly shall consist of all electrical parts (including wire nuts, pre-
stripped and tinned wires, and screws for mounting components when required.

117.1.2 The electrical assembly shall be completely factory wired and the lampholder shall have integral
leads or an integral shell that encloses the wiring terminations.

Exception: The electrical assembly is not required to be completely factory-wired where the construction of
the subassembly precludes the pulling of the cord, when:

a) The integrity of the strain relief at all factory connections is intact; and
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b) The means of providing and maintaining strain relief and/or proper polarity are clearly detailed in
the instructions.

117.2 Power-supply cord

117.2.1  For a unit rewiring subassembly, the minimum power supply cord length shall be such that when
the unit is rewired, the external portion of the cord is at least 5 feet (1.5 m) long.

117.3 Mounting of components

117.3.1 A fluorescent unit subassembly is to include a means for supporting the ballast(s) unless the

means of suppart is integral with the lampholder(s)

118 Assemply and Installation Test

118.1 The portable luminaire subassembly's required assembly and installation instrudtions shall be
evaluated by fonducting the Assembly and Installation Test, Section 184.

119 Markings

119.1 A porfable luminaire subassembly shall comply with the markings specified in Portable Luminaire
Kits and Subgssemblies, Section 212.

120 Instructions

120.1 A portable luminaire subassembly shall comply with the installation instructions specified in
Portable Lum|naire Kits and Subassemblies, Section 228.

120.2 All pafts provided shall be detailed\ih.-the assembly instructions.
PORTABLE LUMINAIRE ACCESSORIES — SUPPLEMENTARY
121 Generdl

121.1 A portable luminaire accessory consists of components such as interconnecting cord sets,
dimmers, and|switch @assemblies.

121.2 A porjableruminaire accessory intended for use as a conversion kit to enable a porfable luminaire
to be converted—te—afixed—unit Huminaire}shall-comply—with—therequirementsforGCoenvertible Units —

Supplementary, Sections 95 — 99.

121.3 These requirements are supplementary to other applicable requirements in this standard.
122 Construction

122.1 The interconnecting means between the portable luminaire accessory and the portable luminaire
shall comply with the requirements for Interconnected Units, Section 33.

123 Markings

123.1 The portable luminaire accessory shall comply with the markings specified in Section 213.
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124

124 .1
Section 229.

Instructions

WORK LIGHTS - SUPPLEMENTARY

125 General

1251
2.66.

The portable luminaire accessory shall comply with the installations instructions specified in

The requirements specified in Sections 125 — 129 apply to work lights defined in accordance with

125.2 These

125.3 A wor
Tungsten Hald

125.4 A worl
High Intensity

125.5 A worl
Units, Section

125.6 A wor
from the Stand
superseded by

125.7 A woi
accordance w

— 135, unless

125.8 A wor

and be marked in accordance with'214.4.

125.9 A wor
1.5.

126 Constru

requirements are supplementary to other applicable requirements in this stang

k light with a tungsten halogen lamp shall additionally comply with the re
gen Units, Sections 54 — 59, unless superseded by requirements herein.

light with a high intensity discharge lamp shall additionally comply with the re
Discharge Units, Sections 65 — 69, unless superseded by réquirements herein

light with a fluorescent lamp shall additionally comply/with the requirements i
5 60 — 64, unless superseded by requirements herein.

light with an LED light source shall additionally comply with the applicable
ard for Light Emitting Diode (LED) Equipment for Use in Lighting Products, UL
requirements herein.

k light marked for outdoor use;)in accordance with 214.4, or for wet log
th 215.1, shall additionally cemply with the requirements in Wet Location Use,
superseded by the requirements herein.

light provided with‘an ‘integral generator shall comply with the wet location

light with an.integral or separable battery pack is not within the scope of this §

ction— Mechanical

ard.

uirements in

quirements in

n Fluorescent

requirements
8750, unless

ation use, in
Sections 130

requirements

btandard. See

126.1 Assembly

126.1.1

Packaging, Section 8.

A work light is able to be unassembled when the subassemblies comply with Assembly and

126.1.2 A guard for a work light, when not factory attached, is to be shipped only as a single unattached
subassembly when it is able to be attached by common household tools and is marked in accordance with
214.6.

126.2 Guards

126.2.1 A work light shall be provided with a guard that complies with this section.
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Exception No. 1: A guard is not required when the housing surface temperatures do not exceed 150°C
(302°F) during the Normal Temperature Test — General, Section 143, Test Method — General, Section 144,
and Specific Test Conditions — Work Lights, Section 147.

Exception No. 2: A work light provided with an integral generator is not required to be provided with a
guard when the lamp compartment is located at least 5 feet (1.5 m) above the ground in its lowest position.

126.2.2 A guard shall be fabricated from nominal 0.06 inch (1.5 mm) minimum diameter plated or
painted wire.

126.2.3 For areas other than at the exposed lamp or diffuser, the guard shall prevent a 2 inch (51 mm)
diameter sphere from contacting any housing surfaces which require guarding. See Figure 126.1 for
sphere probe

Figure 126.1
Sphere probe for work lights

2 in (S1 mm> diameter
SM839

126.2.4 A guard for the léns or diffuser is not required for a work light complying with Exception No. 1 or
Exception Noj 2 to 128 211

126.2.5 A wprklight'guard shall be attached so that it either:

H 4o £4 lef 1
a) Re Uirco U1 Uust UT LIUUIS 10T TT1Tiovdal, Ul

b) Requires two separate actions to disengage the securing means (i.e. push and turn) and
complies with the Guard Securement Test in Section 185.

126.3 Handles

126.3.1 A work light with external enclosure surface temperatures exceeding 90°C (194°F) during the
Normal Temperature Test — General, Section 143, Test Method — General, Section 144, and Specific Test
Conditions — Work Lights, Section 147, shall be provided with a handle for positioning the light. The
surface temperature of the handle shall not exceed the limits in Table 144.1, item 1(b).

Exception: A work light is not required to comply with this requirement when it requires a tool for making
aiming adjustments.
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126.4 Bases and stands

126.4.1 Work lights have the option of being freestanding, clamp on, or employing similar portable
mounting means, or being provided with a means for mounting to a tool, machine, wall, or similar object.

126.4.2 A stand that telescopes and extends 5 feet (1.5 m) or more above the ground shall be arranged
to prevent sudden collapse when aiming or adjusting the work light. This is to be accomplished by a
detent, positive latching or locking feature.

126.4.3 The telescoping portion of a stand shall either have a mechanical stop to prevent separation or
have an alignment mark. The product shall be marked in accordance with 214.7 describing the purpose of

the alignment mark.

126.4.4 Aba

126.4.5 A bg
storing the pov

126.4.6 Stab
with liquid, san

126.4.7 Deld
127 Constru

127.1 Powe

12711 A wg
SJT or equival

127.1.2 A wd
or equivalent n

127.1.3 Delg
12714 Aw

light does not
cord rating.

se or stand that has casters or wheels shall have an integral locking device.

se or stand of a wet location type unit that has casters or wheels-shall have
ver supply cord.

ility of a work light shall not rely on a compartment or a base or stand intend
d, or other material by the user or operator.

ted
ction — Electrical
-supply cords

rk light rated 1800 W or less shalhbe provided with a junior hard service cord
bnt rated for the current in accordance with Table 26.1.

rk light rating exceeding-1800 W shall be provided with a hard service cord Ty
pted for the current innaccordance with Table 26.1.

ted

brk light-power supply cord shall be routed or secured such that normal adju
result.in-the power supply cord resting on a surface having a temperature gr

provision for

ed to be filled

['ype SJ, SJO,

pe S, SO, ST

stment of the
pater than the

127.1.5 A power supply cord for a work light shall be:

a) Minimum 18 AWG (0.8 mm?) for a unit without a receptacle;

b) Minimum 18 AWG (0.8 mm?) for a unit with a receptacle and marked for maximum load per
198.6.2, also see 127.3.2(a); or

c¢) Minimum 14 AWG (2.1 mm?) for a unit with a receptacle and not marked for maximum load per
198.6.2, also see 127.3.2(b).

127.2 Grounding type attachment plug

127.21

A work light having accessible metal surfaces shall have a grounding type attachment plug.
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Exception: For a work light without a receptacle, a grounding-type attachment plug is not required if all
accessible metal surfaces are separated by double insulation from uninsulated live parts exceeding class
2 voltage limits.

127.2.2 A work light provided with a receptacle shall have a grounding type attachment plug.

127.3 Receptacles

127.3.1 A work light receptacle shall:

a) Be of the grounding type; and

b) Co
127.32 Aw
a) Be

b) Add

127.3.3 As

a) Ha
198.6.

b) Con

c) Be

NPy With applicable receptacie requirements in Receptacies, section 44,

brk light with receptacle(s) shall:
provided with maximum load markings per 198.6.2; or
itionally comply with the following requirements:
1) Be provided with a power supply cord sized per 127.1.5(c);
2) Have an attachment plug rated for 20A; and

3) Be suitable for a 15A load drawn from the\receptacle(s), as determined
Temperature Test — General, Section 143.

vitch provided to control an integral receptacle shall:

e a minimum 120 Vac voltage~rating and a current rating no less than 3
D.

nply with the requirements of

1) The Standard fer\Switches for Appliances — Part 1: General Requirements
and is rated forluse with other than resistive (Res), AC tungsten filament I3
and DC tungsten filament lamp (T) loads, or

2) The Standard for General-Use Snap Switches, UL 20, as a general-use AC

marked (on or adjacent to the switch) “on”/"off” or “I” / “0”, or be provided wi

light th

by the Normal

s marked per

, UL 61058-1,
mp (L), or AC

switch; and

h an indicator

at.illuminates when the switch is on.

127.4 Tipover switches

127.4.1  When a tipover switch is provided, the Severe Condition Test, 165.3 is not required.

127.4.2 A tipover switch shall comply with Switches and Dimmers, Section 43.

127.4.3 A tipover switch shall de-energize the work light when tipped over in any direction.

127.4.4 A tipover switch shall be arranged such that the trip mechanism is not able to be externally
defeated or result in nuisance tripping. A plunger activated switch where the weight of the work light

activates the |

ight source does not meet the intent of the above requirement.
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128 Tests
128.1

128.1.1
Method — Gen

Normal temperature test

eral, Section 144, and Specific Test Conditions — Work Lights, Section 147.

128.2 Abnormal operation tests

128.2.1

A work light is to be subjected to the following tests in Sections 165 — 173:

a) Severe Condition, 165.2, 165.3, and 165.8;

b) (T

¢) (Tun
172.

Exception No
accordance w

Exception No.
Barrier, and U
accordance w
128.3 Stabil

128.3.1 A wd
possible use 4

12832 Aw
Section 153, 4

128.3.3 Delg
129 Marking

129.1 A worH

y

Contaipment Barrier, and UV Filter Security Tests, Section 166; and

A work light shall be subjected to the Normal Temperature Test — General, Section 143, Test

gsten-halogen and HID work lights only:) Tungsten-Halogen Lamp

gsten-halogen and HID work lights only:) Polymeric Lamp Containnient Barrie

1: The Severe Condition Test is not required when~a tipover switch |
th Tipover Switches, 127.4.

2: The Severe Condition Test and the Tungsten-Halogen Lamp Guard, Lamg
V Filter Security Tests are not required when the tnit complies with 128.3.2 an
th 214.4.

ty tests

djustment.

brk light complying with Exception No. 2 of 128.2.1 is to be subjected to the
t an incline of 33 degrees.

ted
s

light'shall comply with the markings specified in Work Light, Section 214.

Suard, Lamp

Test, Section

5 provided in

Containment
0 is marked in

rk light is to be subjected to the.Stability Test, Section 153, at an incline of 8 degrees for any

Stability Test,

DAMP LOCATION USE — SUPPLEMENTARY

129A General

129A.1 The requirements in Sections 129A — 129D apply to portable luminaires marked “Suitable for
damp locations.”

129A.2 These requirements are supplementary to other applicable requirements in this standard.
129B Construction

129B.1 The portable luminaire shall comply with the requirements in Corrosion Protection, Section
131.3, as applicable to wet location products.
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129B.2 The screw shell in a screw shell-type lampholder shall not be constructed of unplated aluminum.

129B.3 Nonabsorptive electrical insulation shall be used in the construction of electrical components
where it is relied upon to provide electrical spacings or sole support of live electrical parts or to provide
electrical insulation. Untreated fiber and similar material shall not be used; while treated cellulosic fiber,
phenolic, urea, porcelain, and similar material, are examples of materials that meet the intent of the
requirement.

129C Tests

129C.1 Portable luminaires intended for damp locations shall be:

a) Sulbjjected to the Leakage Current Measurement Test, Section 161, and

b) If provided with a polymeric enclosure, comply with the Resistance te\Impdct test of the
Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL {46C, using a
preconditioning temperature of 0 £2°C (32 + 3.6°F).

Exception: Pqrtable luminaires supplied by a remote Class 2 power unit.circuit are not sybject to these
tests.

129D Markings

129D.1 A damp location type unit shall comply with the markings specified in Damp [Location Use,
Section 214A] It shall not be provided with any information such as markings, instructions, |or illustrations
that implies of depicts wet location use.

WET LOCATION USE — SUPPLEMENTARY

130 Generdl

130.1 The rpquirements specified-in"Sections 130 — 135 apply to surface-mounted, free standing, or
stake mounted units marked “Suitable for wet locations.” Such portable luminaires afe suitable for
locations subject to rain, vehicle washing areas, locations subject to spray of a noncorrosive and
nonflammablg liquid, and similar conditions.

130.2 Theseg requirements are supplementary to other applicable requirements in this stangdard.

such as ih a decorative
S,

—~

130.3 The requirements do not cover portable luminaires for use under water
fountain or a swifmmi R-are i i freH

131 Construction — Mechanical
131.1 Enclosure

131.1.1 A portable luminaire shall be constructed to prevent the accumulation of water on live parts,
electrical components, or conductors not identified for use in contact with water.

131.1.2 A polymeric material used as an enclosure for wet location use units shall have an ultraviolet
light (UV) resistance rating in accordance with the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C.
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131.2 Water shields

131.2.1
material.

A polymeric water shield, including a silicone rubber boot used over a switch, shall be a UV rated

131.2.2 A polymeric water shield that operates at a temperature higher than 65°C (117°F), but not higher
than 95°C (171°F), as determined by Normal Temperature Test of Test Method — General, Section 144,
and that does not have a recognized temperature rating for the measured temperature shall comply with
the Thermal Conditioning Test of Section 187, Polymeric Thermal Conditioning Test.

131.3 Corrosion protection

per, aluminum, and alloys of copper and aluminum, stainless steel, and sinl\ilar materials
t resistance to atmospheric corrosion may be used without additional corrosion protection.

131.3.1 Cop
having inherer

131.3.2 All ¢ by one of the

following:

Xposed, exterior and interior, surfaces of ferrous metal parts shall be,protected

a) A coating of nonferrous metal applied by the hot dip process methed;

b) A plating of nonferrous metal applied either by electro-depdsition or by chemical mgans;
c) A copting of vitreous enamel;
d) Bake¢d paint, or similar type of coating; or

e) Air-dry paint that complies with the Paint Adhesion Test of Section 190.

131.3.3 The

a) Bea
exterio

b) Dec

131.3.4 Edg
plating in ferro

requirements of 131.3.2 shall not apply to the following:

rings, sliding surfaces of a-hinge or shaft, hinge pins, and similar parts Iq
- of enclosures where sueh-protection is not practical; and

prative parts.

ps, punched holes, and spot-welds in prefinished steel, and hanger locations
Us metal, de-not require any corrosion protection.

cated on the

for painting or

131.3.5 Welds in ferrous metals shall be painted with at least one coat of outdoor paint, and spot-welds

in galvanized ste€lshall be painted with at least one coat of paint.

131.3.6 Vitreous enamels are able to be used as a protective coating for ferrous sheet metal having a
minimum thickness of 0.025 inch (0.6 mm).

131.4 Drain openings

131.4.1 A portable luminaire that permits water to enter the unit during the Rain and Sprinkler Tests,
Section 186, shall be provided with a drain hole.

131.4.2 Drain holes, if provided, shall be located in the surface likely to prevent the accumulation of
water.

131.4.3 Drain holes shall permit the insertion of a 0.125 inch (3.2 mm) diameter rod.
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131.5 Gaskets

131.5.1 A gasket or bushing required to prevent water from entering the enclosure shall be secured to
prevent its loosening during user maintenance by a clip, clamping ring, adhesion, or other mechanical
means.

131.5.2 A gasket shall be made of material as shown in Table 144.1, ltems 24 — 29, and shall have a
temperature rating suitable for the operating temperature as determined by the Normal Temperature Test

of 144.1, or shall withstand the:

a) Gasket Accelerated Aging Test of Section 188, Test Method A, for the gasket or bushing only; or

b) G

131.5.3 The
the enclosure]
shall comply v

a) Gag

b) Ga
luming

131.6 Moun

131.6.1 Mol
stakes or mu
inches (7.6 cr

131.6.2 Mol
stake.

131.6.3 Mol
a) 0.0
b) 0.1

c) 0.1

a . , : i
installid as intended in the portable luminaire.

adhesive used to secure a gasket or bushing that is required to prevent'wate
and which is likely to be exposed or not compressed as intended during usef
vith the:

ket Adhesion Test of Section 189, method A for the gasket'adhesive combinat

ket Adhesion Test of Section 189, method B, with\the gasket installed i
ire.

ting stakes

nting stakes for wet location type units.shall be a minimum 5 inches (12.7 cm
tiple stakes are permitted when the portable luminaire is provided with a sta
n) minimum in diameter perpendicutar to the stake.

nting stakes shall be provided with at least one reinforcing angle running th

nting stakes shall-be:
6 inch (1.42 mm) thick minimum zinc coated steel;
nch (2.5+m) thick minimum diecast aluminum or zinc, or sheet aluminum; or

inch (2.5 mm) thick minimum rigid plastic complying with the requirement

(et or bushing

from entering
maintenance,

on only; or

n the portable

long. Shorter
bilizing plate 3

e length of the

5 in Polymeric

Enclog

ures, Section 12.

132 Construction — Electrical

132.1

132.1.1

Power-supply cords

Any cord exposed outside of a portable luminaire shall be type SJ, SJO, SJT, or equivalent and

be marked “W” following the type designation. The attachment plug shall also be rated for outdoor use.

132.1.2 Deleted

132.2 Grounding type attachment plug

132.21
plug.

Wet location units having accessible metal surfaces shall have a grounding type attachment
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Exception: For a wet location unit without a receptacle, a grounding-type attachment plug is not required if
all accessible metal surfaces are separated by double insulation from uninsulated live parts exceeding
class 2 voltage limits.

132.3 Receptacles

132.3.1

A portable luminaire provided with a load-side connector or convenience receptacle shall be

provided with a water shield that is hinged, tethered, or otherwise permanently attached to the luminaire.

132.3.2 Deleted

132.3.3 The
a current tap.

1324 Lamp
132.4.1 The
132.5 Switc
132.5.1 Asw
132.6 Electrn
132.6.1 Non
where it is rel
electrical insu
phenolic, ured
requirement.
133 Tests
133.1 Wetld

133.1.1 A wg
applicable.

134 Marking

I , ble luminai I | shall not |

nolders

screw shell in a screw shell-type lampholder shall not be constructed of unplat
nes

itch shall be arranged to prevent water from entering\the switch or enclosure.

cal insulation

hbsorptive electrical insulation shall be, Gsed in the construction of electrical
ed upon to provide electrical spacings or sole support of live electrical parts
ation. Untreated fiber and similar material shall not be used; while treated ¢
, porcelain, and similar materialy are examples of materials that meet the

cation tests

t location type unit shall be subjected to the Wet Location Use Tests, Sections

S

provided with

ed aluminum.

components
or to provide
ellulosic fiber,
intent of the

—_
»

-190, as

134.1
215.

135

135.1
230.

Instructions

PORTABLE HAND LIGHTS - SUPPLEMENTARY

136 General

136.1
accessories.

A wet location type unit shall comply with the markings specified in Wet Location Use, Section

A wet location type unit shall comply with the instructions specified in Wet Location Use, Section

The requirements specified in Sections 136 — 142 apply to portable hand lights and hand light
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136.2 These requirements are supplementary to other applicable requirements in this standard.

136.3 A portable hand light provided with a light source other than an incandescent medium or
candelabra base lamp shall additionally comply with the requirements of the applicable Sections of this
standard unless superseded by requirements herein.

136.4 A portable hand light marked for wet location use, in accordance with 215.1 shall additionally
comply with the requirements in Wet Location Use, Sections 130 — 135.

136.5 A portable hand light with an integral or separable battery pack is not within the scope of this
Standard. See 1.5.

137 Construction — Mechanical
137.1 General
137.1.1  The overall length of the assembled portable hand light, when provided with a coid, shall not be

less than 6 fegt (1.83 m) when measured as described in 137.1.2.

Exception: A
when it is pro
light fitting to

137.1.2 The
assembly, inc

137.1.3 An

pbortable hand light intended for use with a cord reel need not comply with th
vided with a power-supply cord a minimum of 1 foot (30.5 cm) as measured
he face of the attachment plug and marked in accordance with 216.9.

minimum length mentioned in 137.1.1 is toybe taken as the overall length o
uding the guard and line fitting, but not including the blades of an attachment g

bdge, a projection, and a corner ofian’ enclosure, frame, guard, handle, or a

s requirement
from the hand

[ the complete
lug.

similar object,

shall be smodth and well rounded and not so_sharp as to constitute a risk of personal injury.

13714 Ap
with Polymeri

blymeric material used as.part or all of the enclosure of a portable hand light shall comply

C Enclosures, Section 12, and have a minimum flame rating of V2.

137.2 Assembly and packaging

137.2.1 A portable handdlight is to be fully assembled when packaged and shipped.
bnly within the

r securement.

Exception: A
same packag

guard_for’a portable hand light when not factory attached, is to be shipped
ng.and shall be tethered to the handle and provided with instructions for prope

137.3 Lamp guard

137.3.1 A portable hand light shall be provided with a lamp guard located and secured such that the
lamp is inaccessible to inadvertent contact during normal use.

Exception: A lamp guard is not required when the light source remains undamaged during the Drop Test
(Section 193) and no accessible surface of the light source exceeds 90°C during the Temperature Test
(Section 144).

137.3.2 With respect to 137.3.1, a lamp is determined to be inaccessible to inadvertent contact when a
1-1/2 inch (38 mm) diameter probe of any convenient length with a 3/4 inch (19 mm) radius rounded
(hemispherical) end as described in Figure 55.1 is unable to be made to contact any part of the lamp with
the guard in place as intended. The probe is to be rotated or angled to any position before, during, or after
insertion into an opening, and the penetration is to be to any depth attainable by the opening.
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137.3.3 The lamp guard may be provided with a hook or equivalent means intended for the temporary
support of the hand light. No means for permanent mounting shall be provided.

137.3.4 A metallic lamp guard (reflector), with or without an insulating coating, shall be used only in
conjunction with a three conductor cord and shall be grounded by connection to the grounding conductor.

137.3.5 A lamp guard (reflector) made of non-conductive polymeric material shall be evaluated to the
requirements in the Standard for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C,
and shall be employed on portable hand lights having two-wire cords. A three-wire cord shall only be used
with a polymeric guard when other dead metal is used in the construction.

137.3.6 A guard constructed of a polymeric material shall comply with the requirement for the service
temperature iLvoIved and, shall comply with the mold stress relief requirements in the| Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

137.3.7 A Pqrtable Hand Light guard shall be attached so that it either:

a) Reqpiires the use of tools for removal; or

b) Requires two separate actions to disengage the securing/means (i.e. push and turn) and

compli¢s with the Guard Securement Test in Section 196.

137.4 Corropion protection

mbly shall be
f copper and

137.4.1
protected agq

All ferrous-metal parts, including hinges, bolts,.and fasteners, exposed after asse
inst corrosion by painting, coating or plating. Copper, aluminum, alloys o

aluminum, sta
not required tg

138 Constru

138.1 Gener

138.1.1 A pd
accessible wh

138.1.2 A sd
question, whe

nless steel and similar materials having inherent resistance to atmospheric
be provided with additional corrosion protection.

ction — Electrical
al

rtable hand light\not provided with a cord shall be constructed such that no
bn extension cord or cord reel are attached by the user.

Idered connection shall be mechanically secured before soldering unless the
h diseconnected at its termination, is:

a) Preyv

ented from contacting live parts of opposite polarity:;

b) Prevented from contacting accessible dead metal parts or grounded parts;

c) Does not present a risk of fire or shock due to arcing; and

d) Not accessible to contact by the user.

138.2 Assembly

138.2.1
and with each

splice and connection completed.

corrosion are

live parts are

conductor in

A portable hand light shall be completely wired with each electrical component mounted in place

Exception: A detachable power-supply cord is able to be used, as long as it provided with instructions for
the selection and use of a suitable extension cord.
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138.3 Wirin

138.3.1

g and conductors

A conductor of a wire or cord shall be 18 AWG (0.82 mm?) minimum.

138.3.2 Conductors shall be fastened securely to the terminals of the respective hand light component.

138.3.3 The insulation on any individual conductor shall be removed only to the extent necessary to
make proper connection at a wiring terminal.

138.4 Prote

138.4.1 Ap

ction of wiring

war-cunnlhy card-shall exit the nortable-hand liaht thravah an ananina that ic f
pPWEH-SHP Pry-coHa-SHat-axite-poHase-rahaHgrttodgr—ahi-o peiigHatis—

ree from sharp

edges, burrs,

138.4.2 Med
the cord-entry

a) Exp
is rate

b) Red
or

c) Con

138.5 Power-supply cords

138.51 Ap
heavier flexib
flexible cords
resistant, sha

138.5.2 The
splice, conne

Exception No
30 inches (76

Exception No

and fins that are able to damage the conductor insulation.

ns shall be provided to keep the flexible cord from being pushed into theé han
hole, when such displacement:

oses the cord to mechanical damage or to a temperature higherthan that for
;

uces spacing (such as to a metal strain-relief clamp)-b€low the acceptable mi

tacts sharp edges.

brtable hand light with a medium base lampholder or a receptacle shall have
e cord. Other hand lights are permitted to employ Type SVT, SVTO, SVTOO, §
when marked in accordancelwith 216.8. Rubber jacketed flexible cords, wh
I not be used.

ttor, or through-cord power supply.

1: A through-cord power supply is permitted to be spliced into the power sup
2 cm) ofthe attachment plug.

2:Arreceptacle fitting is permitted to be spliced into the power supply cord wj

d light through

which the cord

nimum values;

a Type SJT or
5\VO, or SVOO
ich are not oil

power supply cord'shall be continuous from the attachment plug to the handle without

ply cord within

ithin 24 inches

(61 cm) of the

handle

138.5.3 A power-supply cord intended for use on a portable hand light shall be:

a) Minimum 18 AWG (0.8 mm?) for a unit without a receptacle; or

b) Minimum 18 AWG (0.8 mm?) for a unit with a receptacle and provided with suitable overcurrent
protection; or

c) Min
216.5,

imum 16 AWG
also see 138.9.

(1.3 mm?) for a unit with a receptacle and marked for maxi
3(a); or

mum load per

d) Minimum 14 AWG (2.1 mm?) for a unit with a receptacle and not marked for maximum load per

216.5,

also see 138.9.3(b).

138.5.4 Deleted
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138.6 Grounding type attachment plug

138.6.1
plug.

A portable hand light having accessible metal surfaces shall have a grounding type attachment

Exception: For a portable hand light without a receptacle, a grounding-type attachment plug is not required
if all accessible metal surfaces are separated by double insulation from uninsulated live parts exceeding
class 2 voltage limits.

138.6.2 A portable hand light provided with a receptacle shall have a grounding type attachment plug.

138.6.3 The

rounding conductor of a portable hand light shall be contained within the ove

rall assembly,

connected to

138.7 Incan

138.7.1
in the Standa

For

d
(insulating ma’lerial) is flared or in which a non-rigid body is employed and extends beyond

limit to providg
prevent the bu

138.7.2 Wh¢g
determination

138.7.3 The
shall be connse

138.7.4 Metal-shell lampholders with paper liners shall not be used.

138.8 Switc

138.8.1 Asw

a) Has

b) Conpplies with the requirements of the Standard for Switches for Appliances — P

Requir
filamen

he grounding terminal and inaccessible while in use.
lescent lampholders

he medium and candelabra base lampholders, the maximum-depth requirem
for Lampholders, UL 496, does not apply to a construction\in” which the oy

further protection against contact with live parts as long'as the said constru
Ib from being fully seated in the lampholder.

n the method of mounting a lampholder  affects the depth of the lam
of the lampholders suitability is to be made with*the device mounted as intende

screwshell or screwshell contact of each lampholder or neutral lead of rece
cted to the neutral supply conductot-6fithe supply cord.

les

itch may be provided to control a receptacle outlet, when the switch:

a voltage and current rating not less than the load it is intended to control;

bments;» UL 61058-1, and is rated for use with other than resistive (Res),
tJamp (L), or AC and DC tungsten filament lamp (T) loads;

ent described
ter enclosure
the specified
tion does not

p cavity, the
d.

ptacle outlets

art 1: General
AC tungsten

Exception: A switch that complies with the requirements of the Standard for General-Use Snhap
Switches, UL 20, for a general-use AC switch is not prohibited from being used.

¢) The switch indicates to the user when its associated receptacle is energized. See 216.6; and

Exception: A portable electric hand lamp is not prohibited from being equipped with indicator or
pilot lights, such as neon-series-resistor, LED type, or similar items, to show if the receptacle is live,
or to indicate that the unit is energized.

d) The receptacle is provided with supplementary overcurrent protection, in accordance with 139.

Exception: Supplementary overcurrent protection is not required for a unit provided with a switch
and receptacle rated 15A minimum, and power supply cord and internal wiring rated 14 AWG (2.1

mm?m

inimum.
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138.8.2 Deleted

138.8.3 Deleted

138.8.4 A portable hand light shall not include a through-cord or pendant switch.

138.9 Receptacles

138.9.1

not have receptacle outlets.

138.9.2 A portable-handlight-provided-with-areceptacle-s

hall-

a)Be
b) Con
138.9.3 Ap
a) Be

b) Add

139 Supplementary Protection

139.1
138.8.1(d) fon
between the

139.2 A sup
less than 100

bf the grounding type; and

nply with applicable receptacle requirements in Receptacles, Section 44.

brtable hand light with receptacle(s) shall:

brovided with maximum load markings per 216.5; or

A poitable hand lamp that-requires supplementary overcurrent protection in ac

et

itionally comply with the following requirements:
1) Be provided with a power supply cord sized.per 138.5.3(d);
2) Have an attachment plug rated for 20A;and

3) Be suitable for a 15A load drawn>from the receptacle(s), as determined
Temperature Test — General, Section 143.

a switched receptacle shall have a supplementary overcurrent protective dev
ower-supply cord and the switched receptacle.

plementary ‘overcurrent protection device shall be capable of clearing a fault
DA andshall comply with the requirements in the Standard for Supplementary

Use in Electri

subjected to the.Overload Test in UL 1077, tested for motor starting at 6 times the AC fy

rating.

A portable hand light assembled to Type SVT, SVTO, SVTOO, SVO, or SVOO flexible cord shall

by the Normal

cordance with

ice connected

current of not
Protectors for

cal Equipment, UL 1077. The supplementary overcurrent protection device shall have been

Il load current

Exception No. 1: A fuse that is capable of clearing a fault current of not less than 1000A and that complies
with the requirements in the Standard for Low-Voltage Fuses — Part 14: Supplemental Fuses, UL 248-14,
is not prohibited from being used as a supplementary overcurrent protection device.

Exception No. 2: A circuit breaker that complies with the requirements in the Standard for Molded-Case
Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures, UL 489, and is in accordance
with the National Electrical Code, ANSI/NFPA 70 for branch circuit protection, is not prohibited from being
used in lieu of a supplementary overcurrent protection device.

139.3 The overcurrent protective device shall be a supplementary protector of the automatic-trip-free,
manual-reset type or a replaceable fuse installed in an extractor type fuse holder. A unit that is provided
with fuses that are intended to be replaced in the field shall be marked in accordance with the

requirements

in 216.7.
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139.4 A single-pole supplementary protection device shall be connected in the ungrounded (line)
conductor of the supply circuit only. A double-pole device shall be connected on both the ungrounded and
grounded (neutral) conductors such that when it operates, it opens both ungrounded and grounded
conductors.

139.5 A supplementary protection device shall not open during the Temperature Tests in Sections 143,
144, and 148.

139.6 A supplementary protection device shall not be connected in the grounding conductor.

139.7 The ampere rating of the overcurrent protective device of 139.1 shall not be greater than the
ampacity of:

a) The [configuration of the receptacle it is to protect;
b) That of the power-supply cord; or

c) The pwitch controlling the receptacle, whichever is lower.

139.8 Thermal cutoff devices, thermal relays, and similar devices, shall. not be used as supplementary
overcurrent prptection devices.

140 Tests
140.1 Normal temperature test
140.1.1 An ipcandescent type portable hand light;shall be temperature tested in accordpnce with the
Normal Tempgrature Test — General, Section 143 Test Method — General, Section 144, and Specific Test
Conditions — Hortable Hand Lights, Section 148:
140.1.2 A pgrtable hand light using a light-source other than incandescent, shall be subjectgd to the tests

specified in 140.1.1, except that the test lamp restrictions of 148.1.1 and 148.1.3 shall not gpply and the
test lamps shdll be as specified in Section 144.

140.2 Abnormal operation.tests

140.2.1 A portable hand light shall be subjected to the Abnormal Operations Tests, $ection 191.1
through 191.4

140.3 Mechanical tests

140.3.1 A portable hand light shall be subjected to the Crush Test, Section 192, Hand Light Guard
Securement Test, Section 196, Drop Test, Section 193, Conductor Securement Test, Section 194, and the
Strain Relief Test, Section 154.

140.4 Electrical tests
140.4.1 A portable hand light shall be subjected to the Dielectric Voltage-Withstand Test, Section 195.
141 Markings

141.1 A portable hand light shall comply with the markings specified in Section 216.
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142

1421

Instructions

PERFORMANCE

GENERAL - NORMAL TEMPERATURE TEST

143 Genera

143.1
following:

a) Fre
145.

b) Pori
—Gen

bstanding and Surface Mounted Units — Shall be tested in accordance with S

able Cabinet Lights — Shall be tested in accordance with Generaly, Section 141
eral, Section 144, and Specific Test Conditions — Portable Cabinet Lights, Sect

A portable hand light accessory shall comply with the instructions specified in Section 231.

A portable luminaire shall be subjected to a normal temperature test in accordance with the

bections 143 —

B, Test Method
on 146.

c) Work Lights — Shall be tested in accordance with General, Section 143, Test Method — General,

Sectio

143.2 A ten

a) Incg
b) Tun

¢) Flug

143.3 A po
temperature t

143.4 A temperature test conducted with an aluminum shade shall not be used to rep

shade. A tem
a dark coloré
lampholder in

144 Test MTthod — General

h 144, and Specific Test Conditions — Work Lights, Section 147.

ndescent units specified in Temperature Test-Exempt Units, Section 49,
gsten-halogen units using medium base Type A lamps specified in 57.1.2, and

rescent units specified in Temperature Test-Exempt Units, Section 63.

table luminaire that requires evaluation under any other part of this star
bsting in accordance with'the particular part.

perature test conducted with a light colored or reflective shade shall not be usq
bd or nonreflective shade. A temperature test conducted with a phenoli
the base=up position shall not be used to represent a metal shell lampholder.

perature test is not required for portable luminaires that comply with the teperature test
exempt requifements for:

dard requires

resent a steel
d to represent
or porcelain

1441 Temp

144.1.1

erature limits

The temperature limits specified in Table 144.1 are based on an ambient temperature of 25°C

(77°F). The temperature test is to be conducted at any ambient temperature between 20 and 30°C (68 and

86°F) and cor

rected to an ambient of 25°C (77°F).

144.1.2 A polymeric material used as a decorative trim or part shall not melt or deform in such a way as
to interfere with the normal operation of the lamp.
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Table 144.1
Maximum temperatures
Temperature
Parts and materials °C °F
1. Accessible parts (see also ltem 18)
A.  Portable luminaire external surfaces (other than lamps or lenses) including 90 194
shade projections provided as a spacer to comply with abnormal operations
tests?
B.  Operating knobs, handles, and levers intended for momentary contact during
adjustment only:* "
1. __Wood 90 194
2.| Plastic or rubber" 85 185
3.| Glass, porcelain, or vitreous enameled material 70 158
4.1 Metal 50 122
C. H4gndles or surfaces intended to be grasped for lifting, carrying, or holding:
1.| Metallic 50 122
2.| Nonmetallic 60 140
2. Work light and wet location stake mounted surfaces (other than diffuser or exposed 150 302
lamp) without guard" ™
3. Capacitgrs®
A.  Elgctrolytic 65 149
B.  Other types 90 194
4. Coil of dpvice employing Class 105 insulation system
Thiermocouple method 90 194
Rgsistance method 100 212
5. Coil of dpvice employing Class 130 insulationsystem
Thermocouple method 110 230
Rgsistance method 120 248
6. Coil of dpvice employing Class 155 insulation systems:
Thermocouple method 135 275
Rgsistance method 140 284
7. Coil of dpvice employing Class 180 insulation systems:
Thermocouple method 150 302
Rgsistance method 165 329
8. Coil of device employing Class 200 insulation systems:
Thermocouple method 170 338
Resistance method 185 365
9. Coil of device employing Class 220 insulation systems:
Thermocouple method 185 365
Resistance method 200 392
10. Coil of device employing Class 250 insulation systems:
Thermocouple method 215 419
Resistance method 230 446
11. Conductor with rubber or thermoplastic insulation® 60 140

Table 144.1 Continued on Next Page
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Table 144.1 Continued

Temperature
Parts and materials °C °F

12. Fuses® 90 194
13. Enclosure interior surfaces

A.  Wood 90 194

B.  Insulating material c [
14. Insulating material

A. Polymeric c c

B. Vgmishedcioth 85 185

C. Fiper 90 194

D. Wood and similar material 90 194

E. Laminated phenolic composition® 125 257

F.  Phenolic composition 150 302
15. Sealing|compound d d
16. Semicohductor device® 100 212
17. Surfacds that are able to be adjacent to the portable lamp when it is mounted 90 194
18. Exteriof| of wall or ceiling mounted lamps except lamps and lenses' 90 194
19. Phenolit lampholder body® 150 302
20. Lamphglder with paper liner 150 302
21. Currenf|carrying parts,® including lampholders

A.  Cppper or aluminum 200 392

B.  Nickel plated copper 250 482

C. Sfainless steel, monel, nickel alloy 315° 599°
22. Requirgd label materials i i
Wet Location Uhits
23. On thermoplastic watershields2 65 149
24. On gaskets of silicone rubber 230 446
25. On gaskets of EPDM/ 90 194
26. On nonfthermal settifg sealing compound d d
27. On rubfer gaskets' 70 158
28. On neoprene'daskets’ 90 194
29. On gaskets of cork or other fibrous material 90 194

@ A capacitor operating at a temperature higher than 65°C (149°F) is to be judged on the basis of its marked temperature rating or,
when not marked with a temperature rating, is able to be investigated to determine whether it is usable at a higher temperature.

® Does not apply when investigated and found to meet the requirement for a higher temperature.
¢ Polymeric material shall be judged with respect to the temperature specified for the application.

9 The maximum intended sealing compound temperature, when corrected to 25°C (77°F) ambient temperature, is 15°C (27°F)
less than the softening point of the compound as determined by the Standard Test Methods for Softening Point of Resins Derived
from Naval Stores by Ring-and-Ball Apparatus, ASTM E28.

¢ Applies to screwshell-type lampholders only. The maximum temperature for other lampholders is not specified.

fThe temperature is able to be higher than 90°C (194°F), and no higher than 150°C (302°F) when the unit is marked as specified
in 198.8.

9 Where the lens is not also serving as a portion of the shade.

Table 144.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 153 2025.pdf

128 UL 153 FEBRUARY 24, 2025

Table 144.1 Continued

Temperature

Parts and materials °C °F

M Includes plastic with a metal plating not more than 0.005 inch (0.13 mm) thick; and metal with a plastic or vinyl covering not less
than 0.005 inch (0.13 mm) thick.

" Label materials shall be judged with respect to the temperature intended for the application.

I Applicable only for materials used in wet locations in compliance with 131.5.
K Work light handles are intended for momentary contact during adjustment only.
" Does not apply to work lights complying with Exception No. 2 of 126.2.1.

™ When the wet location stake mounted surface exceeds 90°C (194°F), the unit shall be marked in accordance with 215.2.

" For a straight p
as a lever or sha
the farthest projdg

at invites use
54 cm) from

Fojection measuring 3 inches (7.62 cm) or less and not provided with a ball or similar appendage-th
de operating handle, the limit shall be 90°C (194°F). The temperature shall be measured 1 inch,(2
ction.

to conductive metals of insulated conductors when the conductors are encased in cefamic or simi
[wise secured in a manner that maintains electrical spacings as specified in Electrical Spacings, S

° Does not apply]
material, or othe

Jar inorganic
pction 24.

144.2 Test duration

14421 A p
temperatures
the temperatu

intil constant
m load during

brtable luminaire is to be operated continuously at ‘rated lamp wattage
bre attained. A motor or other component is to be én and operating at maximu
e test. A temperature is determined to be constant when:

a) The ftest has been running for a minimum of 7.5.hours; or

b) The
minute

test has been running for at least 3-hours; and three successive readings
intervals, are within 1°C of one another and are still not rising.

, taken at 30

144.3 Temperature measurement by thermocouple

144.3.1 Whgn temperature readings ‘are to be obtained by means of thermocouples, the t
shall consist jof wires not largertthan 24 AWG (0.21 mm?). When thermocouples are]

nermocouples
used in the

determination jof temperatures in"connection with the heating of electrical devices, it is comm
use thermocouples consisting of 30 AWG (0.05 mm?) iron and constantan wire, and

specifically depigned for accurate determination of the attained temperature; and such equi
used whenever refereeltemperature measurements are required. The thermocouple wire

on practice to
n instrument
ment is to be
is to conform

ture tables in
Standardized

with the requitements.specified in the Tolerances on Initial Values of EMF versus Tempers
the Standard| Specification and Temperature-Electromotive Force (emf) Tables for
Thermocouplgs; ANSI/ASTM E230/E230M.

144.3.2 A thermocouple junction and the adjacent thermocouple lead wire are to be held securely in
thermal contact with the surface of the material of which the temperature is being measured and shall be
placed at locations of the hottest accessible parts. Thermocouples are to be secured to surfaces by
welding, soldering, fuller's earth and sodium silicate (waterglass), adhesive intended for surface and
temperatures, or equivalent as long as solid thermal contact is maintained. Tape is not to be used to
secure the thermocouple within 3 inches (76.2 mm) of the thermocouple junction.

144.3.3 When a portable luminaire utilizes a polymeric part such as a thermoplastic enclosure,
watershield, lens, diffuser, or similar parts temperatures are to be measured by placing one or more
thermocouples in contact with the part in such a manner that the thermocouple is wedged between the
part and any metallic material or other source of conducted heat. For a source of radiated or convected
heat, thermocouples are to be inserted from the outside surface through holes drilled in the polymeric
material, such that the thermocouple tips are located in the plane of the inside surface and are sealed in
place with fuller's earth and sodium silicate (waterglass).
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144.3.4 Pleated or double-walled fabric or plastic shades shall have the thermocouples attached by
slitting the outer covering and attaching the thermocouples to the outside of the shade liner.

144.4 Temperature measurement by change-of-resistance

144.4.1 The temperature of a coil or winding of a ballast or transformer employing a Class 130 or higher
insulation system is to be measured by means of the change-of-resistance method. For a potted device, it
is usually required to have a portable luminaire made up with test leads brought out before it is potted, as
well as having a thermocouple placed on the capacitor (when provided).

144.4.2 At a point on the surface of a coil of a ballast where the temperature is affected by an external
source of heat radiation (for example, a lamp), the temperature rise measured by means of thermocouples

mounted on the outside of the coil wrap is able to be greater than the indicated maxinum when the
temperature rjse of the coil, as measured by the resistance method, is not greater than specified in Table
144.1. The mpximum temperature differential meeting the intent of the requirementfor the|thermocouple
method is 209C (36°F).
144.4.3 Thetemperature rise of a winding is to be calculated by the followihgformula:
Ry
Iy ==[k+T1] - [k+T%]
ol
in which:
T, is the temperature of the coil in degrees C when* R is measured;
Ty is the temperature rise of the coil in degrees C at the end of the test;
Ry is the resistance of the coil at the end of the test;
R is the resistance of the coil at\the' beginning of the test;
T, is the room temperature«at the end of the test in degrees C; and
k is 234.5 for copper or'225.0 for electrical conductor grade (EC) aluminum. Values ¢f the constant
for other grades must be determined.
144.4.4 UsJally it is required to de-energize the winding before measuring R. The value ¢f R at the end
of the test is tp be determined by taking several resistance measurements at short intervalg, beginning as
quickly as popsible” after the instant of shutdown. A curve of the resistance values versus time is to be

plotted and e

trapofatedtogive the value of Rattheend of thetest:

144.5 Ambient temperature measurement

144.5.1 The ambient temperature is to be measured by means of a thermocouple immersed in a bath of
mineral oil in a glass container, or other means equivalently immune to air turbulence or convection
currents.

144.6 Test voltage, current, and wattage

144.6.1 A portable luminaire that uses a lamp rated for other than the voltage it operates at in the product
is to be tested in the manner that results in a maximum temperature rise, either at rated voltage or rated
wattage. For example, a nominal 120 volt, 60 watt product intended for use with a lamp rated for 130 volts,
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60 watts usually operates hotter at rated wattage. Conversely, a nominal 120 volt, 60 watt product
intended for use with a lamp rated for 110 volts, 60 watts usually operates hotter at rated voltage.

144.6.2 A portable luminaire provided with a transformer, a ballast, a power supply, or another device
that alters the characteristics of the power supply prior to the lamp is to be tested at rated voltage.

144.6.3 For a portable luminaire not otherwise exempt from temperature testing per 143.2, a
convenience receptacle shall be resistively loaded to the current rating marked in accordance with
198.6.2. An output connector for an interconnected portable luminaire shall be loaded to the maximum
current rating derived from the marking of 198.6.1.

144.6.4 For a portable luminaire marked for use with Self-Ballasted LED lamps only, refer to 144.11A for

test voltage ar
144.7 Highi

144.7.1 Whsg
provided with
144.7. A unit i

a) Asu

b) The

Exception: A 1
lamp.

144.7.2 A ng
supply voltage
wattage rating
rated for the b

Exception: A
ballast intende
documented b

144.7.3 To ¢
components a
ambient temp
measured la

d wattage requirements.
htensity discharge lamp nominal test conditions

n subjected to a temperature test, a high intensity discharge “(HID) type
h nominal system consisting of a ballast, capacitor, and lamp combination that
to be operated at rated frequency and at:

pply voltage rated for the ballast; or

supply voltage required to be determined a nominal'system in accordance with

ominal system is not required when the poftable luminaire is provided with a

minal system shall be a combination of components such that, when con
rated for the ballast and measufed as specified in 144.7.3, the lamp operateg
15 percent. The capacitancelof the capacitor is to be within £5 percent of th
bllast.

amp is not required te operate within £5 percent of its marked rating when
d to operate the(lamp at other than the lamp's marked rating. Such a constr
y the ballast manufacturer.

etermine.whether a ballast, capacitor, and lamp combination is a nomina
re to be.installed in a portable luminaire and the unit is to be operated in a 25 4
rature' while connected to a rated supply voltage source. A nominal system e

unit shall be
complies with

144.7.2.

self-ballasted

hected to the
at its marked
b capacitance

bperated by a
iction is to be

| system, the
5°C (77 £9°F)
ists when the

p wattage after the wattage stabilizes (usually within 15 minutes) is within 5

ercent of the

marked rating of the lamp. Otherwise, to be determined a nominal system, the ballast supply voltage is
adjusted so that the lamp operates at the marked lamp wattage.

144.8 Incandescent test lamps

144.8.1  An incandescent type unit is to be tested with a test lamp of the wattage and type marked. When
intended for a three-way lamp holder, a three-way lamp is to be used and operated at the highest wattage
setting whether marked otherwise or not.

144.8.2 When the marked lamp replacement is of a wattage and type other than specified in Table 144.2
and is a candelabra-, intermediate-, or medium-base type, the test is to repeated with a test lamp from
Table 144.2 that most closely approaches the marked lamp.
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Table 144.2
Commonly available lamps
Medium-base lamps

Wattage Types
7-1/2,9 S-11
10, 11 S-14
15 A-15, S-11, T-10
25 A-15, A-19, B-10, B-13, BA-9-1/2, F-15, G-25, G-30, G-40, R-14 T-10
30 A-15, R-20
40 A-15-A-1Q_A.24 B.10 B.13 BAQ1/2 C.15 CAQ F.15 G.18.5_G.25 3-30, G-40,

R-14, R-16, T-8, T-10
50 A-19, ER-30, R-20, BR-30
60 A-19, A-21, B-10, B-13, BA-9-1/2, C-15, CA-9, E-17, F-15, F-20, G£25, G-B0, G-40, R-20,
T-10
70 A-19, T-19
75 A-19, A-21, B-10, B-13, ER-30, PAR-30, PAR-38, R-20, T-10
90 A-19, A-21, BR-40
100 A-19, A-21, A-23, BR-40, F-20, G-30, G-40;\PAR-38, R-20
120 BR-40, BRL-38, ER-40
150 A-21, A-23, A-25, BR-40, G-40, R-25,PAR-38, PS-25, T-10
200 A-21, A-23, A-25, BR-40, PS-257,PS-30
250 A-23, G-30, P-25, PAR-38
300 BR-40, PS-25, PS-30,R-40
Medium-base 3-way lamps

Wattage Types
15-135-150 A-21
30-70-100 A-21
50-100-150 A21
50-200-250 A-23
100-200-300 PS-25

Intermediate-base lamps

Wattage Types
6 S-6
7 R-TZ
10 S-11
15 F-10, T-7, T-8
20 T-6-1/2
25 R-12, R-14, S-11, T-6-1/2, T-8
40 S-11, T-6-1/2

Candelabra-base lamps

Wattage Types
2 B-10, CA-8
3 S-6

Table 144.2 Continued on Next Page
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Table 144.2 Continued
4,7 Cc-7
6 S-6, T-4-1/2
10 B-12, C-7, G-16-1/2, S-6, S-11
12 B-10
15 B-10, BA-9, C-9-1/2, CA-8, F-10, G-16-1/2, S-11, T-6, T-7, T-8
20 B-10
25 B-10, B-10-1/2, BA-9, C-9-1/2, C-11, CA-10, F-10, G-16-1/2, S-11, ST-9-1/2, T-8
40 B-10, B-10-1/2, BA-9, C-11, CA-10, G-16-1/2, ST-9-1/2
60 B-10, B-10-172, BA-9, C-1TT, CA-10

144.9 Tungsten-halogen test lamps

144.9.1
144.10 Fluo
144101 Af

as noted in 144

144.10.2 A
lamp(s) that p
current as wel

144.11 High
144111 AN
marked.

144.11A Self-Ballasted LED ELamps

144.11A1 T
(SBLED) only.

14411A2 F

A tunpgsten-halogen type unit is to be tested with a test lamp of the wattage and typ

rescent test lamps

1.10.2.

ortable luminaire that uses fluorescent lamps with integral starters shall be t
roduces maximum heating. This requires @ test with the lamp which produce
as the lamp which produces the highestwattage.

intensity discharge test lamps

igh intensity discharge (HID) unit is to be tested with a test lamp of the wat

his section «covers portable luminaires intended for use with Self-Ballaste

br a\portable luminaire with a screw base lampholder, a test lamp from Table 14

e marked.

uorescent type unit is to be tested with a test lamp ©f'the wattage and type marked except

psted with the
s the highest

age and type

1 LED lamps

4.2 that most

closely approg

ches the marked SBLED lamp wattage shall be used [e.g., where a maximun

20W SBLED

lamp (Medium-Base) is specified, the selected test lamp would be an incandescent type 25W (Type A-15)
or 25W (Type A-19)].

144.11A.3 For a portable luminaire with a bi-pin lampholder or double-end lampholder, the test lamp that
most closely approaches the marked lamp shall be used (e.g., where a maximum 7W SBLED lamp is
specified, the selected test lamp would be a tungsten halogen, 10W).

144.11A.4 The supply voltage shall be adjusted such that the test lamp dissipates 10 +2 % more power
than the highest wattage of marked SBLED Lamp (e.g., for a maximum 20W SBLED lamp, the supply

voltage is adju

sted so the test lamp dissipates 22 +0.4W during the temperature test).

Exception: This requirement does not apply when the portable luminaire includes an external power
supply unit or LED driver that provides supply to the SBLED lamp — see 144.6.2.
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144.12 Shade positions and decorative parts

144.12.1 A portable luminaire that is able to be adjusted to several positions of usage shall be tested in
the (each) position that results in a maximum temperature rise. This requires testing in more than one
position, such as shade horizontal, 45 degrees below horizontal, and vertically down.

144.12.2 A portable luminaire with multiple shades is to be tested in each position that results in a
maximum temperature rise on any surface subject to temperature limits in accordance with Table 144.1.
The positions used are to represent reasonable positions of use. No shade is to be placed in a position in
which the path of light from the shade is obstructed by another shade. Shades are to be tilted, raised,
lowered, rotated, or otherwise adjusted as permitted.

144.12.3 A
be tested in

portable luminaire with a shade that clips onto a lamp or a shade supported H>y a harp shall

any position allowed by the clip on harp adjustments unless compliance

established.

144124 A
and without t

portable luminaire that is provided with an optional or decorative part’is to be te
Il\ne part in place when the temperatures on the unit vary, depénding on the p
part. For exaple, a metal shade provided with a plastic baffle that extends up over the
tested with and without the baffle to determine maximum shade temperatures on the metal
Actuating or moveable parts are to be positioned in any position ef‘hiormal use, including

with 49.4.2 is

sted both with
resence of the
shade is to be
shade surface.
Closing hinged

covers (“barn

doors”).

144.13 Po

144.13.1
temperature

This test may be conducted independently or in combination with any ¢

ble luminaires with secondary batteries

ther required

st. A portable luminaire with secondary battery(ies) and battery charging system shall be

operated through two complete cycles of charge-and discharge. Prior to conducting the init
battery is to Qe discharged by operating thesproduct until no visible output is apparent. Th
then be charged until full nominal battery-veltage is attained, but no less than seven hou
discharge unfjl no visible output is apparent. This charge and discharge cycle shall then be

surface temp
and shall not
temperature g

rature of the battery shall-be continuously monitored during the charge and dis
exceed the battery ‘manufacturer’s temperature specification nor the maxin
f any materials in(direct contact with the battery.

al charge, the
e battery shall
s, followed by
repeated. The
scharge cycles
hum permitted

145 Specific Test Conditions — Free Standing and Surface Mounted Units
145.1 General
145.1.1 Free—standing—units—shall-betested-en—atevel-sheetef- H2-ireh{42Fmm)-thicl

extends beyo

nd the lamp at least 2 feet (61 cm) in each direction, and is located at least 3

away from other horizontal or vertical surfaces.

plywood that
feet (91.4 cm)

145.1.2 Portable luminaires intended for attachment to a vertical surface, under a cabinet or shelf, or on
a ceiling shall be attached to a sheet of 1/2 inch (12.7 mm) thick plywood that extends beyond the lamp at
least 2 feet (61 cm) in each direction. The units shall be attached in the worst case position(s) permitted by
the manufacturers' directions.

145.1.3 When a portable luminaire has a flexible or adjustable arm, the bottom of the shade or guard
shall be positioned parallel to the mounting surface and located as close as possible to the mounting
surface, but not closer than 6 inches (152 mm).
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Exception: When the unit is unable to comply with 145.1.3 because the arm is not long enough for the
shade or guard to maintain a 6 inch (152 mm) spacing, the bottom portion of the shade or guard is to be
positioned as close to the mounting surface as permitted by the construction without guiding or propping.

145.2 Test results

145.2.1 Results of the tests meet the intent of the requirement when:
a) Temperatures do not exceed the applicable values specified in Table 144.1; and

b) Temperatures on the mounting surface do not exceed 90°C (194°F).

146 Specifi

146.1 Other|than pot style

146.1.1 The|portable cabinet light shall be tested while totally enclosed in a six-sided box
dimensions off 12 inches (30 cm) by 12 inches (30 cm) by 12 inches (30:cm). When the
portable cabingt light exceeds 12 inches (30 cm), the inside dimension of the test box shall

the length of the portable cabinet light. Alternately, the test box is able toyhave dimensions

with 223.2.1. The test box is to be made of 1/2 inch (12.7 mm) thick\plywood or particle boa
inch (3.2 mm) thick glass front. All seams shall be sealed witfintape or the equivalent
exchange.

146.1.2 A pqrtable cabinet light that is completely withincthe cabinet as shown in Figure
mounted as clpse to the sides and top of the test box as'the housing or shade provided wit
cabinet light permits and operated until all temperatures stabilize. If the mounting means a

having inside
length of the

be adjusted to

n accordance

ard, with a 1/8

to restrict air

146.1 is to be
h the portable
ccommodates

more than ong mounting configuration, the test shall be conducted in the condition representing the most

severe operatjon. Alternately, the portable cabingt light is to be mounted in the dimensioned
would be in g cabinet in accordance with.the instructions provided with the portable cab
operated as apove. The test is to be cenducted with the portable cabinet light mounted v
base up) and horizontally (side or wall\mounted). Portable cabinet lights with adjustable mo
shall be evaluated with the light in representative worst case positions.

test box as it
inet light and
prtically (lamp
Linting flanges
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Figure 146.1

Portable cabinet light test box

T-8 Bulb
Mounting Bracket [ ’—Shoole
2 ]
4 o )/')

Notes:

a) Inside dimensi
b) Seal all openin
c) Position portal]
d) Tested with T-

lass Front—|

SM836B

I
I
I
l
T
1
I
I
I
I
Ey )_ 4 _____ 2
b

bns of test box X =Y =Z = 12 inches (30.5 cm) oras specified by manufacturer.

gs and seams with tape.
le cabinet light as close to

sides and top @s possible.

lamp horizontal and repeated with T=8-lamp vertical, base-up.
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146.2 Pot style

146.2.1 A pot style portable cabinet light shall be tested inside the enclosure shown in Figure 146.2. The
portable cabinet light shall be centered left to right and with clearances from the pot to the back either
provided by the mounting flange or 1/2 inch (12.7 mm), whichever is greater. The clearance from the top of
the pot housing to the top of the enclosure is 1/2 inch (12.7 mm). The 1/2 inch (12.7 mm) clearance is
measured from the pot housing and does not include tabs, bushings, or brackets. A portable cabinet light
with adjustable mounting flanges shall be evaluated with the light in representative worst cast positions.
Other mounting configurations shall be evaluated when specified in the manufacturers instructions.

Figure 146.2
Pot style portable cabinet light test box

w
‘ ! L—"~— Top« of Enclosure
_*_ ______ Z — 4 —|H 'I (Removed for Open Tgp

1

1

1"

1"

\Q(::aloinet Lights)

- Lew. Voltage Power Supply
(When provided)

Pot Style Cabinet Light

|

|

|

|

|

|

|

|
|

7
-~
-

-7 VA

-

-
~ /

SM837B Glass Front (X by Y)

Notes:
a) Inside dimensiqns of tést box X =Y =Z = 12 inches (30.5 cm).

b) V equals width of potTight mounting flange or 172 inch (12.7 mm) spacing from pot Tight to back of test box, whichever is greater.

)
c) Low voltage transformer or power supply mounted as close to the back wall as possible.
d) W equals 1/2 inch (12.7 mm) from top of pot light to inside of upper box top.

)

e) Tested only in position shown.
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146.2.2 A pot style portable cabinet light provided with instructions in accordance with 223.2.2 is to be
tested with the top of the test enclosure removed with clearances either provided by the mounting flange
or 1/2 inch (12.7 mm), whichever is greater. See Figure 146.2.

146.3 Test results

146.3.1

Results of the tests meet the intent of the requirement when:

a) Temperatures do not exceed the applicable values specified in Table 144.1;

b) Temperatures on the mounting surface and test box do not exceed 90°C (194°F);

c) Forpets
the pla

excee

d) The housings of remotely mounted transformers or power suppliesshall not

(194°H
Exception: Tt
150°C (302°H
provided with
147 Specifi
1471

14711 AW
temperatures

147.1.2 Wh
configuration

147.2 Test fesults

147.2.1 Res
a) Tem

b) Ten

General

ne of th
j 90°C (194°F); and
).
e temperature in 146.3.1(c) is able to be greater than 90°C (194°F) and 1

F), when the pot style portable cabinet light is intended for closed top cabine
the installation instructions in accordance with 223.2:3:

c Test Conditions — Work Lights

ork light is to be temperature testedwith the light source adjusted to prod
on the test surface. Multiple temperature tests are to be performed, when requ

bn a work light is intended ) for use with more than one base or stand,
s to be evaluated.

ults of the tests‘meet the intent of the requirement when:
peratures do not exceed the applicable values specified in Table 144.1; and

peratures on the supporting surface under the work light do not exceed 90°C (

surface above
nted shall not

exceed 90°C

o higher than
ts only and is

uce maximum
ired.

each unique

194°F).

147.2.2 A work light rated less than 150 W shall additionally comply with the 90°C external surface
temperature requirements in Table 144.1.

148 Specific Test Conditions — Portable Hand Lights

148.1 Gene

148.1.1

ral

A portable hand light shall be tested with the unit supported in free air in the orientations most

likely to result in the highest enclosure and internal wiring temperature. The portable hand light shall be
tested in the lamp base up position and any other position that is likely to result in higher temperatures.

148.1.2 For 148.1.1, the other position of use to consider is the base down position if provided with a
hook at the end unless the mounting means allows other fixed use positions.
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148.1.3 The lamp or lamps used for testing shall not exceed the maximum permitted by the lamp
replacement marking, but shall not be less than 75 W for medium base units. The lamp used shall be that
which produces the highest temperatures at significant parts of the portable hand light.

148.1.4 Except when indicated by special marking, the incandescent lamp envelope shall be as
specified in Table 148.1.

Table 148.1
Lamp envelopes for medium base lampholders

Lamp wattage Lamp envelope
75,100 A-19
150 A-23
200 A-23
300 PS-25

148.1.5 The portable hand light shall be operated continuously at the rated/wattage of the jest lamp until
constant tempgratures are obtained.

148.2 Test results

148.2.1 Resllts of the tests meet the intent of the requirement when temperatures do npt exceed the
applicable valdies specified in Table 144.1.

GENERAL - ABNORMAL OPERATION TESTS
149 Adjustapble Position or Multiple Shade Abnormal Operation Test
149.1 General

149.1.1 Adjustable or Flexible-Shade Position — A portable wall, table or floor type unit that is able to be
adjusted such|that the shaderests against the supporting surface so as to block the air flow|to the lamp is
to be tested as described in 149.2 and 149.3. This test does not apply to clamp-on mounted units with
fixed shades pr a shade.with a limited range of movement such that the shade cannot pe positioned
against the supporting surface.

149.1.2 Mult|pleyShades — A portable luminaire that is able to be adjusted such that one |[shade directs
light onto anothershade 1S 10 be tested as described I 1492 and 1494 The test 1S to be conducted in
each position that results in a maximum temperature rise on any shade.

149.1.3 Folding Position — A portable luminaire that is able to fold up so as to block the air flow to the
lamp is to be tested as described in 149.2 and 149.5.

149.1.4 Compliance criteria is described in 149.6.
149.2 Test method — general

149.2.1 Itis usually required to operate the portable luminaire continuously for 7 hours to determine that
the ultimate result has been obtained. It is usually required to repeat the tests with each lamp wattage or
type used for the Normal Temperature Test, Sections 143 — 147. A new sample is to be used for each test.
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However, with the concurrence of those concerned, the same sample is to be used for another test
provided that results are obtained that meet the intent of the requirement.

149.2.2 An automatic temperature-regulating or -limiting control; or other protective device provided as
part of the portable luminaire is to be shunted out of the circuit during the test, unless the control has been
shown by an investigation to be reliable and unable to be defeated by the user.

149.2.3 The cloth used in the abnormal test is to be bleached cheesecloth, 36 inches (91.4 cm) wide,
running 14 — 15 square yards per pound (26 — 28 m?/kg) and having what is known in the trade as a count
of 32 by 28; that is, for any square inch 32 threads in one direction and 28 in the other direction (for any
square centimeter, 13 threads in one direction and 11 in the other direction). The cloth is to be loosely
draped over the portable luminaire being tested in order to serve as a flame indicator (presence of ash or
burnt holes) npt as a blanket to trap heat.

149.2.4 The tissue paper used in the abnormal test is to be untreated white paper, nominally 0.001
inches (0.025/mm) thick, commonly used for gift wrapping.

149.3 Test method — adjustable or flexible shade position
149.3.1 A peprtable luminaire is to be supported on white tissue paper’on a Knot-free softwood surface
with the shade resting against the same surface. The unit is to be~loosely covered with a single layer of

cloth and opefated continuously.

149.3.2 For|the purpose of this test, friction alone is not t0 be relied upon to prevent ppsitioning of a
shade againsf the supporting surface.

149.4 Test method — multiple shades
149.4.1 A portable luminaire is to be placed-on a knot-free softwood surface covered with tissue paper.
The shades of a unit are to be adjusted such that the light from a shade(s) is focused on angther shade(s).
The unit is to be covered with a layer of cloth and operated continuously.
149.5 Test method - folding.position

149.5.1 A pprtable luminaire is to be placed in a folded-up position on a knot-free soffwood surface

covered with |tissue paper. The unit is to be loosely covered with a single layer of cloth|and operated
continuously.

Exception: Whenythe unit is provided with a switch to de-energize the lamp when the lamp is folded, the
test is to be conducted af the most severe position permitted by the switch.

149.5.2 For the purpose of this test, friction alone is not to be relied upon to prevent positioning of a
shade against the supporting surface.

149.6 Test results

149.6.1 There shall be no:
a) Emission of flame or molten metal;

b) Combustion, glowing or flaming or disintegration of the material on which the unit is resting or of
material placed on or near the unit;

¢) Exposure of parts involving a risk of electric shock; or


https://ulnorm.com/api/?name=UL 153 2025.pdf

140

UL 153 FEB

RUARY 24, 2025

d) Dielectric breakdown when subjected to the Dielectric Voltage-Withstand Test, Section 159,
during any of these tests.

150 Transfo

150.1

150.1.1

rmer Short-Circuited Test

General

tested as described in 150.2. Compliance criteria is described in 150.3.

150.2 Test method

A portable luminaire using a transformer in accordance with Transformers, Section 45 shall be

150.2.1

The jportable luminaire is to be placed in its normal operating position on white tiss

softwood surfgce, connected to a supply circuit of maximum rated voltage, and operated, eor

required to o
obtained.

150.2.2 The
using a new tr

a) The

erate the unit continuously for 7 hours to determine that the ultimate res

portable luminaire is to be operated at all voltage settings witthéach of the fg
hnsformer for each test:

ntended lamp;

b) A load that draws 25 percent of the short-circuit current;

c) Alog

d that draws 50 percent of the short-circuit current; and

d) A load that draws 75 percent of the short-cireuit current.

150.2.3 The

short-circuit current is to be determined by shorting the secondary of the port

through an anpmeter and determining the current after 1 minute of operation of the unit at

Any overcurrg
determined.

150.2.4 The
inches (0.025

nt-protective device is to.be by-passed while the value of the short-cirg

tissue paper used\in the abnormal test is to be untreated white paper, no
mm) thick, commonly used for gift wrapping.

150.3 Test results

150.3.1 The

e shall be no:

Lie paper on a
tinuously. It is
ult has been

llowing loads,

hble luminaire
rated voltage.
uit current is

minally 0.001

a) Emission of flame or molten mefal;

b) Combustion, glowing or flaming or disintegration of the material on which the unit is resting or of
material placed on or near the unit;

c) Exposure of parts involving a risk of electric shock;

d) The insulation resistance between exposed metal and live parts normally operating at more than
30 volts shall not be less than 50,000 ohms; or

e) Dielectric breakdown when subjected to the Dielectric Voltage-Withstand Test, Section 159,
during any of these tests.


https://ulnorm.com/api/?name=UL 153 2025.pdf

FEBRUARY 24,

2025 UL 153

141

151
151.1 Gene

151.1.1

Component Fault Test

ral

A circuit employing an electronic component that requires a component fault test in accordance

with 37.3 shall be tested in accordance with 151.2. Compliance criteria is described in 151.3.

151.2 Test method

151.2.1

A circuit involving a capacitor, rectifier, transistor, or similar component involving a risk of fire or

electric shock shall be subjected to a component fault test, with the component opened or shorted in

accordance

ith 37.3

151.2.2 For
each test.

151.2.3 The
paper. Any dg

a) Earl

b) The
151.2.4 The

151.25 ltis
result has bed

151.2.6 The
running 14 —
of 32 by 28; {
square centin
draped over t

the test described in 151.2.1, only one component and fault condition isctoe be

ad metal is to be connected through a 3 ampere nonrenewable fdse to either:
h ground when the unit is provided with a grounding type attachment plug; or

neutral conductor when not provided with a grounding’type attachment plug.

usually required to operate the unit continuously for 7 hours to determine th
n obtained.

5 square yards per pound (26— 28 m?/kg) and having what is known in the tr.
hat is, for any square inch;32 threads in one direction and 28 in the other dir|

he portable luminaire being tested in order to serve as a flame indicator (pres

burnt holes), not as a blanket ta trap heat.

151.2.7 The
inches (0.025

tissue paper used in the abnormal test is to be untreated white paper, n
mm) thick;»>commonly used for gift wrapping.

151.3 Test llesults

portable luminaire is to be placed on a knot-free softwood surface cover

unit is to be loosely draped with a single layeref’cheese cloth and operated cg

cloth used in the abnormal test-is to be bleached cheesecloth, 36 inches (4

neter, 13 threads in one direction and 11 in the other direction). The cloth is

conducted per

ed with tissue

ntinuously.

at the ultimate

14 mm) wide,
hde as a count
ction (for any
to be loosely
ence of ash or

minally 0.001

151.3.1 The

a) Emi

re shall be no:

ssion of flame or molten metal;

b) Combustion, glowing or flaming or disintegration of the material on which the unit is resting or of
material placed on or near the unit;

c¢) Exposure of parts involving a risk of electric shock; or

d) Dielectric breakdown when subjected to the Dielectric Voltage-Withstand Test, Section 159,

during

any of these tests.


https://ulnorm.com/api/?name=UL 153 2025.pdf

142

UL 153 FEB

RUARY 24, 2025

152 Conductor Short Circuit and Abnormal Operation Test

152.1

152.1.1

General

A portable luminaire, which has a series or series/parallel string of non-replaceable lights having

internal conductors smaller than 18 AWG (0.82 mm?), in accordance with 27.1.1(d), shall be tested in

accordance wi

th 152.2 and 152.3. Compliance criteria is described in 152.4.

152.2 Test method — short circuit

152.2.1
and then a sh

For the short circuit test, three samples are to be mounted as intended, draped with cheesecloth,

rt circuit condition is to be introduced to simulate a line to neutral fault. The short should be

located in the

152.2.2 The

a) Unti
after ci

b) 7 ho
3 cons

c)72h

arthest series string to provide the maximum lead resistance.

test is to be conducted:

circuit interruption and resulting thermal stability occurs (usually~no more tha
rcuit interruption);

urs, when temperatures and current levels are being monitored and show no
bcutive readings, 30 minutes apart; or

burs have transpired with no visual change, such-as.discoloration or distortion.

152.3 Test method — abnormal operation

152.3.1 Threg
be bypassed
closest series

152.3.2 The

a) Unti
after ci

b) 7 ho
3 cons

c)72h
152.4 Testr

152.4.1

e samples are to be mounted as intended, draped with cheesecloth, and the
n the series string to simulate a shorted lamp. The bypassed lamp is to be
s5tring to provide the least lead resistance.

test is to be conducted:

circuit interruption and-resulting thermal stability occurs (usually no more tha
fcuit interruption);

urs, when temperatures and current levels are being monitored and show no
bcutive readings, 30 minutes apart; or

burs have transpired with no visual change, such as discoloration or distortion.

n 10 minutes

changes over

h alamp is to
ocated in the

n 10 minutes

changes over

estits

Acceptable results for the short circuit and the abnormal operation tests are no ignition of the

cheesecloth or polymeric enclosure, and no openings in the enclosure that allows accessibility to

uninsulated liv

e parts.

152A Exposed Class 2 Conductor Abnormal Operation Test

152A1

surfaces to carry current, per 38.4, shall comply with this section.

A portable luminaire with an integral or remote class 2 power source and that uses external

152A.2 A 22 AWG (0.32 mm?) tinned solid copper wire shall be connected to short across external

surfaces intended to carry current.

luminaire shall

then be connected to a rated source of supply and energized.

The wire can be connected to each side of the circuit by any
convenient means (alligator clips, solder, etc.) provided that good conduction is established.

The
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152A.3 The output from the power unit shall automatically halt within 10 seconds, with no melting of the
shorting wire, and shall not re-energize prior to removal of the shorting conductor. This test shall be
repeated two additional times, with similar results.

152A.4 The test of 152A.2 shall then be repeated but with the portable luminaire energized prior to
applying the shorting conductor. This may require insertion of a separate switch element between the
shorting conductor and one side of the circuit. Compliance with 152A.3 shall be observed, for three trials.

GENERAL -

MECHANICAL TESTS

153 Stability Test

153.1 Gene

153.1.1 Fre

modified in 15

with provision

Exception No

Sections 143

generating pa

Exception No

required to cq

Normal Temp
air flow aroun

153.2 Test method — general

153.2.1 The
a representat
turned to a pq
harp, or clips
lamp.

153.2.2 The

153.2.3 For

l’al

bstanding portable luminaires shall not tip over when tested as described in
3.3 when provided with a flexible or articulated arm, or as modified.in 153.4
s for loading.

1. A freestanding portable luminaire that complies with<the Normal Tempg
— 145 in any position (such as tipped over and/or with' restricted air flow
rts) and the Drop Test in Section 155 is not required {0°comply with this require

2: A freestanding portable luminaire supplied.by-a non-integral, class 2 powg
mply with this requirement if it complies with the limits of Table 144.1 when
erature Test in Sections 143 — 145 in any.position, such as tipped over and/or
[ heat-generating parts.

portable luminaire, completeswith glassware or shade provided as a part of th
ve cloth-and-wire shade when none is provided, is to be placed on the incli
sition that is most likely. to result in tip over. When the shade is supported by

plane is tobe inclined at an angle of 8 degrees with the horizontal.

lamps-having toy-like appearance the plane is to be inclined to an angle of 15

153.2 and as
wvhen provided

prature Test in
around heat-
iment.

r supply is not
subject to the
with restricted

e lamp or with
hed plane and
an adjustable

onto the lamp, it isto be positioned so that the lamp-to-shade spacing is equidistant to the

legrees.

153.3 Test method — units with flexible or articulated arm

153.3.1

When the portable luminaire has a flexible or articulated arm, the luminaire is to be configured as

noted in (a) — (c) below, as applicable, before being placed on the inclined plane as instructed in Test
Method — General, Section 153.2:

a) If the connection between the arm and the base (or stem) allows for adjustment of the arm’s
horizontal extension from the base (or stem), the maximum horizontal distance between the base

(or ste

m) and the furthest extension of the arm shall be established.

b) If the connection allows for vertical adjustment of the arm’s angle relative to the horizontal plane,
the furthest extension of the arm shall be placed at lowest horizontal position practical, not
exceeding 45 degrees below a horizontal line from the point where it connects to the base (or

stem).
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c) If the unit has more than one flexible or articulated arm, one of the arms is to be adjusted as
described above while the other arm or arms are to be extended vertically.

Exception: When the unit is not stable on a flat horizontal surface when configured as described, the
configuration shall be adjusted as modestly as possible prior to testing.

153.4 Test method - units having provisions for loading

153.4.1 A portable luminaire having one or more of the following:

a) Off-center shelf;

b) Adjustable shelf; or

c¢) Othgr provision for loading;
shall comply with the stability test in this section when loaded as described in 1534,2.

153.4.2 For {he stability test of a portable luminaire as described in 153.4.1) each shelf or gther provision
for loading is tp be:

a) Adjusted to the position that results in least stability; and
b) Loaded with the maximum load specified in the marking required in 198.10; or

c) Loadled with a 15 pound (6.81 kg) weight secured to prevent movement and centered on the
highest shelf or rack.

153.5 Test results
153.5.1 Delgted

154 Strain Relief Test
154.1 General

154.1.1 All strain reliefs>provided on a portable luminaire shall be tested as descrihed in 154.2.
Compliance cifiteria is(described in 154.3.

154.2 Test n||ethod

154.2.1 The conductors of the flexible cord are to be severed immediately adjacent to the terminals or
splices except that the cord is not to be severed when any of the following occur:

a) A knot is used as a strain relief;
b) The construction is of the type described in Exception No. 1 of 17.1; or

c) The construction is of the type described in Exception No. 2 of 17.1.

154.2.2 A 35 pound (16 kg) weight is to be suspended from the cord for 1 minute so that the force is
applied in any direction that will most likely result in stressing the cord opening or bushing. When the lamp
surface that supports the strain relief is fragile, care is to be taken to properly support that surface during
the test. For instance, when the strain relief consists of a knot in the cord bearing against the side of a
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ceramic figurine, the surface under the figurine is to be padded such that the pull exerted on the cord is the
only strain on the area providing the strain relief.

154.2.3 The strain-relief device required by Exception No. 5 of 9.5 shall comply with the requirements
specified in this section except that a weight of 20 pounds (9.1 kg) is to be used.

154.3 Test results

154.3.1

conditions occur:

a) The

insulation or covering on the flexible cord or wiring is cut or torn.

The results of the test do not meet the intent of the requirement when any of the following

b) The
c) A cg
d) For

e) For

bushing slides through the hole in the chassis or enclosure.
mented-on bushing slides on the cord.
a cord or wiring that is not severed at the terminals, strain is placed.on internal

a cord or wiring that is severed at the terminals, there is movement of the cor

116 i

ch (1.6 mm) at the points where the connections are made or where the g

permanently assembled to the terminals.

155 Drop Ti
155.1

155.1.1 The
per 153.1, an
described in 1

st

General

Drop Test described in 155.2 is conducted on freestanding units not evaluat
d on wall mounted units with unreliable mounting means, per 71.2.4. Compli
55.3.

155.2 Test mmethod

155.2.1 One
covered nom
supported by
(0.025 mm)
detachable sy

1556.2.2 The

conductors.

i of more than
onductors are

ed for Stability
hnce criteria is

sample of a shelfimounted unit shall be dropped 3 feet (91.4 cm) onto & tissue paper

inal 1/2 inch (127 mm) thick trade size, knot-free softwood including
a concrete floor” The tissue paper is to be untreated white paper, nominally
hick, commonly used for gift wrapping. The unit shall be energized for
pply connector becomes detached when the unit is dropped, it is to be re-attag

lywood sheet
0.001 inches
this test. If a
hed.

unit'shall remain energized for 1 hour.

155.3 Test results

155.3.1

a) Emi

There shall be no:

ssion of flame or molten metal;

b) Combustion of unit or test surface;

c) Exposure of parts involving a risk of electric shock;

d) Exposed edges or sharp parts likely to cause injury (see 9.1);

e) Visible damage to any batteries; or

f) Dielectric breakdown when subjected to the Dielectric Voltage-Withstand Test, Section 159.
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156 Security of Screws Test
156.1 General

156.1.1 The following tests described in 156.2 applies to self-threading or sheet-metal screw used to:
a) Mount or support a part that weighs more than 7-1/2 pounds (3.4 kg);

b) Join two or more sheets of material other than sheet steel.

Exception: These tests are not required to be conducted when the screw threads through the sheet
material into sheet steel.

156.1.2 Comnpliance criteria is described in 156.3.
156.2 Test method

156.2.1 A sglf-threading or sheet metal screw used to join two or more<sheets of materfjal other than
sheet steel, with a No. 6 or smaller screw shall be subjected to a tightening-torque of 20 inch-pounds (2.2
N-m) and a NQ. 7 or larger screw shall be subjected to a tightening torque)of 30 inch-pounds {3.4 N-m).
156.2.2 A sqglf-threading or sheet-metal screw used to mount<r Support a part that weighs more than

7-1/2 pounds [3.4 kg) shall be subjected to a force equal to four times the weight of the paft applied in a
direction coindident with the longitudinal axis of the screw.

156.3 Test results

156.3.1 Test|results meet the intent of the requirement when the threads of the screw do niot strip or pull
out of the shegt metal.

157 Power-$upply Cord Twist Test
157.1 General

157.1.1 A pdrtable luminaire with a joint capable of more than 360 degrees of rotation during assembly,
per 8.4(b), shall be tested.as described in 157.2. Where multiple separable joints are involved, each shall
be individually|tested.(Compliance criteria is described in 157.3.

157.2 Methqd

157.2.1 The maximum amount of rotation is to be determined by assembling, without tools, the
separated tubes until further movement is restricted by the threads or other mechanical interference
means. The joint is then to be disassembled.

157.2.2 With the joint unassembled, the power supply cord is to be firmly grasped 1 inch (25 mm) from
where it emerges from the separated joint. One tubing through which the cord passes is then to be rotated
in one direction the maximum amount determined by 157.2.1, and held there for 10 seconds, while the
emerged supply cord is held in a fixed position. After releasing, the other tube is to be rotated the same
amount, in the opposite direction, again while firmly holding the emerged supply cord 1 inch (25 mm) from
where it emerges.
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157.3 Results

157.3.1 The

rotation(s) shall not place any stress on the internal connections or splices.

GENERAL - ELECTRICAL TESTS

158 Grounding Continuity Test

158.1

158.1.1
be grounded jr
158.3.

158.2 Test mmethod

158.2.1 The
other accessi
amperes — d
grounding co
value of the m

158.2.2 If th
included in th
test. In most ¢
where the cor

158.3 Test fesults

158.3.1 The
connection of
does not excHq

159 Dielect
159.1

Gene

159.1.1 Por

!

ral

General

impedance between the point of connection of the equipment-grounding m
ble metal part required to be grounded, shall be determined by applying a
rived from a 60 hertz source with a no-load voltage not-exceeding 6 volts

nection and the metal part in question. The resulting impedance is calculated
easured voltage by the applied current (25 A).

e unit is provided with a non-detachable power supply cord, the cord/plu
b test circuit unless it is reliably established that its presence will not affect the
ases, the use of a nominal 6 inches (152:4, mm) section of power supply cord
d emerges from the body of the portableluminaire will not adversely affect the

results meet the intent-of-the requirement when the impedance betwee
the equipment-grounding/means and any other metal part that is required t
ed 0.1 ohm.

ric Voltage-Withstand Test

able_luminaires having accessible dead metal parts or low voltage circuits i

The foIIowmg test descrlbed in 158 2 apphes to acceSS|bIe dead metal parts that are required to

s described in

eans and any
current of 25
- between the
by dividing the

g shall not be
results of this
from the point
test results.

n the point of
b be grounded

ntended to be

isolated from

brimary circuits shall comply with 159.2. Compliance criteria is described in 15

.3.

159.2 Test method

159.2.1

A 1200 volt, 40 — 70 hertz potential shall be applied for 1 minute between:

a) Primary wiring, including connected components, and accessible dead metal parts, including
those parts that are accessible only during relamping; and

b) Primary wiring and accessible low-voltage metal parts, including terminals.

Alternatively, the test is permitted to be conducted with a DC potential at 1.414 times the AC potential.

159.2.11 A

500 volt, 40 — 70 hertz potential shall be applied for 1 minute between:
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a) Concurrently accessible secondary circuit conductive parts operating above the voltage limit for
a class 2 circuit; and

b) Accessible secondary circuit conductive parts operating above the voltage limit for a class 2
circuit and dead metal or ground.

Alternatively, the test is permitted to be conducted with a 707 Vdc potential.

159.2.2 When the output of the test-equipment transformer is less than 500 volt-amperes, the equipment
shall include a voltmeter in the output circuit to directly indicate the test potential. When the output of the
test-equipment transformer is 500 volt-amperes or larger, the test potential is indicated by a voltmeter in
the primary circuit or in a tertiary-winding circuit, by a selector switch marked to indicate the test potential,

a single test-
potential output.
159.3 Testresults
159.3.1 Thefesults meet the intent of the requirement when there is no electrical breakdown.

160 Low Voltage Hinged or Movable Part Cycling Test
160.1 General

160.1.1 The|[following test described in 160.2 applies to_low-voltage hinged or movable parts that are
used to carry ¢urrent in accordance with Secondary Low \foltage Circuits, Section 38. Compliance criteria
is described inf 160.3.

160.2 Test method

160.2.1 A hipge or joint between movable parts used to carry current in accordance with Exception No. 1
of 38.3 shall pot have a temperature(rise greater than 5°C (9°F) as a result of carrying the maximum
normal curren{ after 6000 operations of the hinge or movable part.

160.2.2 The jhinge or movablepart is to be flexed for 6000 operations through the full rang¢ permitted by
the constructipn while thejoint is carrying the maximum rated current. The temperature| rise is to be
measured at the conclusion of the test cycling, with the hinge or movable part shielded [from external
sources of hegt such asjtransformer and lamp, and is to be measured with the joint in the position causing
maximum healing due*to increased resistance in the circuit.

160.3 Test results

160.3.1 The results meet the intent of the requirement when the hinge or joint between movable parts
used to carry current does not have a temperature rise greater than 5°C (9°F).

161 Leakage Current Measurement Test
161.1 General

161.1.1  The following test described in 161.2 applies to a portable luminaire using insulating material
that is able to be adversely affected by moisture under its intended operating conditions such as a plant
lamp. Compliance criteria is described in 161.3.
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161.2 Test method

161.2.1 The portable luminaire shall be conditioned for 24 hours in moist air having a relative humidity of
88 2 percent at a temperature of 32.0 +2°C (89.6 +3.6°F). After conditioning, the leakage current shall be
measured as described in this section.

161.2.2 Unless otherwise specified, the test is to be conducted with the portable luminaire connected to
a source of supply of rated frequency and of maximum rated voltage except that the voltage is to be 120
volts for a lamp rated between 110 and 120 volts.

161.2.3 Leakage current refers to all currents, including capacitively coupled currents, that are able to be
conveyed between exposed conductive surfaces of a lamp.

161.2.4 When a conductive surface other than metal is used for the enclosure or part of the enclosure,
the leakage current is to be measured using metal foil having an area of 10 by 20 centimeters in contact
with the surfage. When the surface has an area less than 10 by 20 centimeters 4 the metal {oil is to be the
same size as|the surface. The metal foil is not to remain in place long enough te affect the femperature of
the lamp.

161.2.5 The measurement circuit for leakage current is to be as-illustrated in Figufe 161.1. The
measuremen{ instrument is defined in (a) — (c). The meter that/is‘actually used for a measurement is
required to ¢nly indicate the same numerical value for a ¢articular measurement ag the defined
instrument. Tlhe meter used is not required to have all the attributes of the defined instrument.

a) Thg meter is to have an input impedance of 1500 ohms resistive shunted by a ¢apacitance of
0.15 njicrofarad.

b) Thg meter is to indicate root mean square values which is 1.11 times the average of the full-
wave llectified composite waveform of the current through the resistor.

c) Ovgr a frequency range of 0 — @00 kilohertz, the measurement circuitry is to haye a frequency
response — ratio of indicated t@ actual value of current — that is equal to the ratio of fhe impedance
of a 1500 ohm resistor shunted by a 0.15-microfarad capacitor to 1500 ohms. At an indication of
0.5 mifliamperes, the measurement is not to have an error of more than 5 percent at $60 hertz.

Figure 161.1

Leakage-current measurement circuit

=4 9 PRODUCT METER
[ —0—
Al %
120V i  — S x

% INSULATING
—— TABLE

GROUNDED SUPPLY CONDUCTOR B
LC100

Portable luminaire intended for connection to a 120 volt power supply.
a) Probe with shielded lead.

b) Separated and used as clip when measuring currents from one part of device to another.
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161.2.6 Unless the meter is being used to measure leakage from one part of a portable luminaire to
another, the meter is to be connected between the accessible parts and the grounded supply conductor
(neutral).

161.2.7 The portable luminaire is to be tested for leakage current with the grounding conductor open at
the attachment plug. The supply voltage is to be adjusted to the voltage specified in 161.2.2. The test
sequence, with reference to the measuring circuit, is to be as follows:

a) With switch S1 open, the portable luminaire is to be connected to the measuring circuit. Leakage
current is to be measured using both positions of switch S2 and with the unit switching devices in
all their normal operating positions.

b) Switeh-Siisthento-be-closed-energizingtheportableluminaire—andwithin-5 seconds, the
leakagg current is to be measured using both positions of switch S2, and with the)unit switching
devices in all their normal operating positions.

c) The Jeakage current is to be monitored until thermal stabilization. Both positions of[switch S2 are

to be uged in determining this measurement. Thermal stabilization is to be obtained by operation as

in the Normal Temperature Test, Sections 143 — 147.
161.3 Test results

161.3.1 The|results meet the intent of the requirement when the leakage current does npt exceed 0.5
milliampere.

161A Input Power Measurement

161A.1  Whilg connected to a source of rated voltage, the current or wattage consumed |by a portable
luminaire intepded for branch circuit connection (120 Vac) with a non-replaceable light squrce shall be
measured acrpss all operational settings. Thexmaximum current (or wattage) consumed shall not exceed
the rated input, as marked per 198.6.3, by more than 10%.

INCANDESCENT UNIT TESTS
162 Torchiefe Input Test

162.1 Genernal

162.1.1 A portable: luminaire of the torchiere type shall be subjected to the test descriped in 162.2.
Compliance cijiteria are described in 162.3.

162.2 Test method

162.2.1  The unit shall be connected to a 120 volt supply and a wattmeter connected to the input circuit. If
the unit has non-torchiere portions such as sidelights, these lamps shall be removed for this test.

162.2.2 The rated lamp of the torchiere portion of the unit shall be removed and replaced with a lamp
rated 200 W. If multiple lamps are employed, the total wattage shall be 200 W.

162.2.3 Ifa 200 W rated lamp is not commercially available in the same type and size that is rated for the
unit, the next higher rated lamp that is greater than 200 W shall be used for the test.

162.2.4 The power to the unit shall be turned on. The input voltage shall be adjusted to draw lamp
wattage in accordance with 162.2.2 or 162.2.3 as applicable. The input power to unit shall be recorded.



https://ulnorm.com/api/?name=UL 153 2025.pdf

FEBRUARY 24, 2025

UL 153

151

162.3 Test results

162.3.1

163 Lamp Harp Torque Test

163.1

163.1.1

General

described in 163.2. Compliance criteria is described in 163.3.

163.2 Test method

163.2.1 The
harp is to be 4

163.2.2 Ale

The measured power to the unit shall not exceed 190 watts after one minute of operation.

Lamp harps evaluated to Exception No. 3 of 49.4.2 shall be subjected to the following test

harp shall be supported vertically as intended in service. When adjustable
djusted for the maximum height.

ver arm, nominal 1/8 inch (3.18 mm) thick by 1 inch (2.54 cm) wide by 24 ing

long minimuny, shall be centered and attached to the harp shade mounting, stud and arrar
is applied, it is perpendicular to the centerline of the harp uprights. The I¢ver arm shall

when a force]
extend enoud
weight is cand

Shade mour]

h in the other direction to counterbalance the weight ¢f the lever arm so that
elled from the moment force. See Figure 163.1.

Figure 163.1

Lamp harp torque test

ting stud Lever arm

to harp
L1

If odjustak

12 n e
A

Weight

f

e

Edge view o

in height, the

hes (30.5 cm)
ged such that

the lever arm

perpendicular

F harp

i : \
v N NN\ NN N N N N N

163.2.3 A weight of 2 pounds (0.91 kg) shall be attached to the lever arm at a distance of 12 inches (30.5
cm) from the centerline of the harp mounting stud.
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163.3 Test results

163.3.1 The harp shall be subjected to an applied force of 24 inch-pounds (2.70 N-m) for 1 minute. The
harp and/or lever arm is not prohibited from bending during the test. The weights and lever arm shall then
be removed, and the minimum lamp-to-shade spacing measured in accordance with 49.4.2.

164 Lampshade Ease of Ignition Test

164.1 General

164.1.1 A lampshade evaluated in accordance with Exception No. 2 of 49.4.2 shall be subjected to the

following test described in 164 2. _Compliance criteria is described in 164 3

164.2 Test method

164.2.1 Two|complete lampshades shall be conditioned for seven days in aniair circulating oven at a
temperature of 70°C (158°F).

164.2.2 After conditioning, a Type PS25 300 W Lamp is energized forfive minutes and then while still

energized is glaced in direct contact with the interior surface of the¢shade for a 3 hour timg period. See
Figure 164.1.

Figure 164.1

Lamp shade ease of.ignition test

Shade
300 W PS25 Lompp

NENN NN N NN

SM1078

Interior of shade i

164.3 Test results

164.3.1 No open flaming shall occur. Charring of the material shall be limited to the immediate area of
light lamp contact.
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TUNGSTEN-HALOGEN UNIT TESTS
165 Tungsten Halogen Lamp Adjacent Surfaces and Overlamping Abnormal Operation Tests
165.1 General

165.1.1 A tungsten-halogen type unit is to be subjected to the tests described in 165.2 for the general
conditions and 165.3 — 165.7 for the specific conditions. Compliance criteria is described in 165.8. When a
portable luminaire is damaged during any test, a new unit is to be used for subsequent tests.

Exception No. 1: A portable luminaire that complies with the mounting means requirements in Mounting
Means Tests, Section 178 or Section 179 _is not required fo be subjected to the Severe Condition Test,
165.3.

Exception No} 2: The Vertical Surface Test, 165.4, is not required when equivalent operation is obtained
during the Nofmal Temperature Test, Sections 143 — 147.

Exception Nq. 3: The Supporting Surface Test, 165.5, is not required“when equivalent operation is
obtained duripg the Normal Temperature Test, Sections 143 — 147.

Exception Nq. 4: The Overhead Surface Test, 165.6, is notiequired when equivalent operation is
obtained duripg the Normal Temperature Test, Sections 143 — 147.

Exception Nd. 5: The Overlamping Test, 165.7, is not required when equivalent operatipn is obtained
during the Nofmal Temperature Test, Sections 143 — 147.

165.1.2 A tungsten-halogen unit that:

a) Usgs an Edison base, double envelope tungsten-halogen lamp similar in shapg to a Type A
incandescent lamp;

b) Is rgted 100 W or less;

c) Complies with the shade dimension requirements of Section 49 for Temperaturg Test-Exempt
Units ¢mploying a 100_W lamp and a medium base; and

d) Is marked in_aegeordance with 202.2.2;

is not required to:be'subjected to any abnormal operations tests.

165.2 Test method — general

165.2.1 To determine that the ultimate results have been observed, up to 7 hours of continuous
operation is required.

165.2.2 To determine that the most severe condition has been evaluated, a portable luminaire is to be
tested in several positions. The positions used are not required to be normal positions of use.

165.2.3 An automatic temperature-regulating or limiting control or other protective device provided as a
part of the portable luminaire is to be shunted out of the circuit during these tests, unless the control has
been shown by an investigation to be reliable and undefeatable by the user.

165.2.4 Any part of the unit that is removable without the use of a tool, including a shade, is to be
removed prior to these tests when its removal results in a more severe condition.
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165.2.5 The tissue paper used in the abnormal test is to be untreated white paper, nominally 0.001
inches (0.025 mm) thick, commonly used for gift wrapping.

165.2.6 The test surface is to be nominal 1/2 inch thick trade size, knot-free, softwood, and is able to
include plywood. The test surface is to be covered with a double layer of white tissue paper.

165.3 Test method — severe condition

165.3.1

regardless of mounting means, on the test surface.

165.3.2 Afterhaving been pasitioned, the portable luminaire is to be operated without furl

propping.

165.3.3 For
Severe Condi
paper placed

B chain suspended shop-light type portable luminaire using tungsten |halogs
ion Test shall be conducted with the unit suspended as intended-with the t
Lip against the bottom of the lamp compartment. The test indicator shall be

floor to simulate stacked boxes.

165.4 Test method — vertical surface

165.4.1 A pdg
permitted by

rtable luminaire is to be operated after being placed or mounted as intende
e lamp construction to a vertical test surface\located at a right angle to t

h
mounting surflce. When a lamp is adjustable, it is to be:

a) Posi

b) Dire

the vertical tes

tioned as close to; and

cted toward,

t surface to the greatest degree permitted by the construction of the portable IU

165.5 Test method — supporting surface

165.5.1 A pq
surface and 0|
lamp:

a) Posi

rtable luminaire-is/to be operated after being placed or mounted as intende
perated continueusly. Among the abnormal conditions to be evaluated is op|

tioned as“close to; and

A portable luminaire is to be placed in a position representing the most severe condition,

her guiding or

en lamps, the
ssue covered
parallel to the

d as close as
ne support or

minaire.

d on the test
eration of the

b) Dire

cted toward,

the supporting

surface to the greatest degree permitted by the construction of the unit.

165.6 Test method — overhead surface

165.6.1

A portable luminaire is to be operated after being placed or mounted as intended under a test

surface. The height of the surface above the portable luminaire is to be determined by intended use of the
unit and is to be as specified in the markings, 202.3.5. Among the conditions of operation to be evaluated

is operation of

the unit:

a) Positioned as close to; and

b) Directed toward,
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the overhead surface to the greatest degree permitted by the construction of the portable luminaire.
165.7 Test method — overlamping

165.7.1 A portable luminaire is to be operated in a position of normal use with the maximum wattage
lamp of the same type specified in the lamp replacement marking that physically fits into the unit and is
generally available through retail channels. However, when the lamp is energized through a transformer,
the test is to be conducted with the highest wattage lamp that does not result in transformer burnout in 7
hours, or does not result in a protective device functioning.

165.8 Test results

165.8.1 Thefre shall be no:
a) Emission of flame or molten metal;
b) Combustion, glowing or flaming or disintegration of the material on which the unit|is resting or of
materipl placed on or near the unit;
c) Exppsure of parts involving a risk of electric shock; or
d) Diefectric breakdown when subjected to the Dielectric Voltage-Withstand Test| Section 159,
during|any of these tests.

166 Tungsten-Halogen Lamp Guard, Lamp Containment Barrier, and UV Filter Security Test

166.1 General

166.1.1 A tungsten-halogen type unit is tobe subjected to the test described in 166.2. Compliance

criteria is des

Exception: A
Surface Mou

required to co

166.2 Test method

166.2.1 All
and then dro
strikes the te

cribed in 166.3.

unit that complies with\the Mounting Means Tests, Section 178, Mounting
hted Unit, or Section 179, Mounting Means Test — Chain and Suspended
Imply with this test:

portablesluminaires except floor type units are to be operated until temperaty
bped, while plugged in and operating, through a distance of 3 feet (0.9 m) s

Means Test —
Units, is not

res are stable
o that the unit

st\surface in a position most capable of damaging or altering a guard, lam

b containment

barrier, or a UV filter of the unit. Operation shall continue for 7 hours or until ultimate results are obtained.

166.2.2 A floor type unit is to be operated until temperatures are stable and then tipped over, while
plugged in and operating, so that the unit strikes the test surface in a position most capable of damaging or
altering a guard, lamp containment barrier, or a UV filter of the unit. The sample is to be placed on a flat
horizontal surface and is to be tipped over by gradually and slowly pushing the top of the portable
luminaire beyond the point of instability until it free-falls. Operation shall continue for 7 hours or until
ultimate results are obtained.

166.2.3 The test surface is to be nominal 1/2-inch thick trade size, knot-free, softwood or plywood. The
test surface is to be covered with a double layer of white tissue paper and completely supported by a
concrete floor.
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166.2.4 The tissue paper used in the test is to be untreated white paper, nominally 0.001 inches (0.025
mm) thick, commonly used for gift wrapping.

166.2.5 Any part of a portable luminaire that is removable without the use of a tool, including a shade, is
to be removed prior to this test when its removal results in a more severe condition.

166.3 Test results

166.3.1 There shall be no:

a) Emission of flame or molten material;

b) Conjbustion of the material under or near the 1allen unit,

c) Detgchment of the guard, lamp containment barrier, or UV filter from the unit,yor damage to the
extent that physical or electrical spacings are reduced or openings occur whichvincregse the risk of
fire or [personal injury; including deformation of a projection or spacer used to comply with the
tungstgn-halogen unit tests in Section 165; and

d) Dielectric breakdown when subjected to the Dielectric Voltage=Withstand Test| described in
Section 159 following the test.

166.3.2 Detd
interlock switc

chment of the components in item (c) of 166.3% is permitted for parts th
n that when removed disconnect power to the unit.

at rely on an

167 Tungsten-Halogen Torchiere Abnormal Operation Test

167.1 Genelal

167.1.1 One
subjected to th

sample of a tungsten-halogerr torchiere style floor unit as described in p7.3 shall be

e test described in 167.2. Compliance criteria is described in 167.3.

167.2 Test method

167.2.1 The
marked on the
by Philips, a te

mum wattage
not produced

tungsten-halodgen test lamp is to be a Philips brand lamp rated for the maxi
unit at 120.velts. When the portable luminaire is marked for a lamp wattage
st lamp by /another manufacturer is to be used.

167.2.2 Whgn a.dimmer or other lamp-wattage reducing device is provided as a part of the portable
luminaire, the| device is to be shunted from the circuit for this test. A protective devicg such as an
automatic temperature-regulating or -limiting control is also to be shunted from the circuit, unless the
control is evaluated and found reliable.

167.2.3 Any part of a portable luminaire that is removable without the use of a tool is to be removed prior
to the test when removal results in a more severe test condition.

167.2.4 The risk of fire indicator is to be double-layered, bleached cheesecloth, running 14 — 15 square
yards per pound (26 — 28 m?/kg) per layer, and having a count of 32 by 28, that is, for any square inch
there are 32 threads in one direction and 28 in the other direction (for any square centimeter, there are 13
threads in one direction and 11 threads in the other direction). The cheesecloth is to be wrapped around a
6 inch (15.2 cm) wide, 1/16 inch (1.6 mm) thick mandrel with length equal to the width of the cheesecloth.
The mandrel is then removed to form a 10 double layer pad. The overall length of the pad is to be long
enough to drape over the edge of the shade at both ends and is not to exceed twice the maximum
diameter or diagonal of the shade.
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167.2.5 The unit is to be placed in a draft-free room and connected to a variable 120-volt source of
supply, adjusted to produce rated lamp wattage. The unit is to be energized for 15 minutes. Without being
compressed, the cheesecloth pad is to be placed on top of the unit so that it is centered along the axis of
the test lamp. The cheesecloth pad is to follow the contour of the guard, so that it extends over the edge of
the shade at both ends, and is as close to the lamp as the torchiere's construction permits.

167.2.6 A unit tested with the guard removed is to have the cheesecloth pad in contact with the lamp
containment barrier or the lamp envelope. The probes described in 55.3.7 are to be used to position the

pad as close to the lamp envelope as permitted by the torchiere's construction features.

167.2.7 The

unit is to be operated until:

a) The
b)Ah

c) 7 hdg

167.2.8 Ider
examination,

167.2.9 A (
supplementar
additional cor

a) The
axis of

b) The
the ax
operat

c) The
longeg
dimmes
setting
the co

The unit comy

cheesecloth Ignites (flames);
ble develops in any layer of cheesecloth; or

urs has elapsed.

tification of holes in the cheesecloth is to be made at the.conc¢lusion of the
ithout disturbing the cheesecloth in a manner that displaces any discolored m

nit with an automatic temperature regulating or{limiting control, that is
y protection, shall be subjected to the test deseribed in this section with
ditions:

test is to be conducted at rated lamp wattage with the cheesecloth pad cent
the test lamp, as specified in 167.2.5.

test in (a) is then to be repeated with the test pad positioned at 90 degrees
s of the test lamp and in anyother position that results in a longer time for
e.

test is to be repeated with the cheesecloth in the position of (a) or (b) that
t time for the control to operate, with the unit's wattage reduced in 50-watt
rs that are contindeus by changing the input voltage, or selecting a lower
for dimmers thiat are not continuous, until the unit operates for 7 hours witho
htrol device,

lies with_the testing requirements when the conditions of 167.3 are met.

167.3 Test fesults

test by visual
aterial.

relied on for
the following

ered along the

ith respect to
the control to

resulted in the
ncrements for
step wattage
Lt operation of

167.3.1 The

re shall be no:

a) Ignition (flaming) of the cheesecloth; or

b) Holes in any layer of the cheesecloth.

168 Tungsten-Halogen Torchiere Vertical Wall Test

168.1

168.1.1

General

Following the test specified in Section 165, Tungsten-Halogen Torchiere Abnormal Operation

Test, the sample shall be subjected to the test in 168.2. Compliance criteria is described in 168.3.
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168.2 Test method

168.2.1 The unit is to be laid on its side in the tipped-over position. With an operable lamp inserted, the
unit is to be operated a rated wattage, and placed next to the wall described in 168.2.3.

168.2.2 For a unit with a flexible or articulated arm, the tipped-over position specified in 168.2.1 shall be
the position that results in maximum heating of the plywood wall without actuating the tipover switch.

168.2.3 The wall is to consist of 3/4 inch (19.1 mm) thick fir plywood, and is to be covered with one layer
of white, basically cotton terry cloth untreated fabric with a polyester content not more than 20 percent,
and having a pile wave and a nominal weight of 8 ounces per square yard (270 g/m?). The wall is to extend
at least 12 inches (305 mm) beyond the unit on both sides and 12 inches above the unit.

168.2.4 Theunitis to be positioned at a distance from the wall that results in the highestitemperatures on
the plywood wgll during operation.

168.2.5 The punitis to be operated until:
a) Thete is glowing or flaming of the test indicator as indicated as described in 168.3; pr

b) 7 hoprs has elapsed.

168.2.6 The|test is to be discontinued after 2 hours when" this duration of testing |produces no
discoloration df the terry cloth material.

168.3 Test results

168.3.1 Theife is to be no glowing or flaming of the terry cloth material or the plywood, incliding charring
with cross-chgcking of the plywood as indicated by separation of the wood fibers in the djrection of the
grain.
169 Tungsten-Halogen Torchiere Stability Test
169.1 General

169.1.1 A flgor mounted tungsten-halogen torchiere style portable luminaire not provided jwith a tipover
switch shall bg tested(@s described in 169.2. Compliance criteria is described in 169.3.

169.2 Test n||ethod

169.2.1 The unit is to be placed on a plane inclined at an angle of 12 degrees with the horizontal and
turned to any position of use presenting the greatest risk of tip over.

169.3 Test results

169.3.1 The results of the test do not meet the intent of the requirement when the unit tips over.
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170 Tungsten-Halogen Torchiere Flexible or Articulated Arm Stop Test
170.1 General

170.1.1 A tungsten-halogen torchiere style floor unit with a flexible or articulated arm that employs an
end-stop to limit arm adjustment in accordance with 55.6 shall be tested as described in 170.2.
Compliance criteria is described in 170.3.

170.2 Test method
170.2.1 A tungsten-halogen torchiere unit is to be oriented as intended in normal use and have the
flexible or articulated arm paositioned against the end-stop A 10 pound (22 kqg) weight is tq be applied to

the end of thelarm furthest away from the end-stop for 1 minute.

170.2.2 When the applied weight causes tipover of the unit, the torchiere base_ or other|nonadjustable
sections are tp be secured to prevent tipover during this test.

170.3 Test fesults

170.3.1 The end-stop shall not be damaged to the extent that the afm is able to move beyond the normal
range.

171 Reserved for future use
172 Polymeéric Lamp Containment Barrier Test
1721 General

172.1.1 The test described in 172.2 apply-only to that part of a lamp containment barrier (as defined by
2.29) that is of a polymeric material and\is-focated where particles from a ruptured tungstenthalogen lamp
drop to and rgst. Compliance criteria is-described in 172.3.

172.2 Test method
172.2.1 Three barriers.are*to be supported by their outer edges and oriented as intended|during normal

operation. A qurface lecated 12 inches (305 mm) below the test samples is to be covered by a layer of dry
absorbent coffon that.is'nominal 1/4 inch (6.4 mm) thick.

172.2.2 Durlng-the test_each sample of the lamp containment barrier material is to bhe heated to and

maintained at the maximum operating temperature recorded when tested in accordance with the Normal
Temperature Test, Sections 143 — 147.

172.2.3 Three cylindrical arc tube segments as specified in Table 172.1 are to be preheated to 1100°C
(2012°F) for a minimum of 15 minutes.
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Table 172.1
Quartz arc tube test segments

Lamp wattage Outside diameter Wall thickness Length
inch (mm) inch (mm) inch (mm)
150 or less 0.55 (14.0) 0.040 (1.0) 1/4 (6.4)
151 to 400 0.85 )21.6) 0.049 (1.24) 1/4 (6.4)
greater than 400 1.0 (25.4) 0.07 (1.9) 12 (12.7)

172.2.4 Each arc tube segment is then to be placed on the lamp containment barrier such that the
longitudinal axis of the cylinder is perpendicular to the plane of the barrier. The transfer of each arc tube

segment from fthe oven to the surface of the lamp containment barrier shall not exceed 2 sécpnds.

172.3 Test results

172.3.1  The|results meet the intent of the requirement when during the testing of the samples, the dry
absorbent cotfon located below the test samples is not ignited by:

a) Flaming drops of plastic material; or

b) Any|arc tube segment that penetrates the lamp containment barrier material and falls on the

cotton.

173 Interlock Switch Endurance Test

173.1 Genernal

173.1.1  The|following test described in 173.2 applies to a tungsten-halogen interlock switch that has
been evaluatefd in accordance with 56.2.1(b).“Compliance criteria is described in 173.3.

173.2 Test method

173.2.1 A tupgsten-halogen-type unit provided with an interlock switch shall be connectgd to a supply
circuit of 60 Hz and operated” at rated lamp wattage. The switch shall be operated by means of the
interlocking mechanism provided in the unit for 500 cycles at a rate of not exceeding 6 cycleés per minute.
Dead-metal parts of the ‘switch shall be connected to earth ground through a 3A quick-acting plug-type

fuse. The swit¢h contacts shall be located in the ungrounded conductor of the supply circuit.

173.3 Test restits

173.3.1 When tested in accordance with 173.2, there shall be no electrical or mechanical malfunction of
the switch, and the fuse connected to the dead metal does not open.

174 Heat Flux Density Measurement Test

174.1 General

174.1.1  One sample of the tungsten-halogen torchiere unit as described in 55.1.7 shall be subjected to
the test described in this section.
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174.2 Test method

174.21 The tungsten-halogen test lamp shall be identical to the test lamp used for the Tungsten-
Halogen Torchiere Abnormal Operation Test, Section 167.

174.2.2 Test lamps (bulbs) shall not have an accumulated operating time history that results in greater
than a 5 percent loss in output radiant energy at the time readings are taken. A comparison of heat flux
density readings taken at any one conveniently reproducible reference location, such as 6 inches (152
mm) in front of the test lamp on the light beam axis, when the lamp is brand new, and after use in testing,
shall be used to establish whether darkening exceeds the specified 5 percent limit.

174.2.3 When a dimmer or other lamp-wattage reducing device is provided as part of the unit, the device

is to be shunt

174.2.4 Any
when remova

17425 The

supply adjusté¢d to produce rated lamp wattage.

174.2.6 Wh
the shortest d
recorded. The

bd from the circuit for this test.

part of the unit that is removable without the use of tools is to be removed g
results in a more severe test condition.

unit is to be placed in a draft-free room and connected to\avariable 120;
bn a guard is used to maintain the distance betweendhe*lamp and the combus

istance between the heat source and either probe‘specified in 55.3.7 is to be
receiving area of the measuring instrument is te;be maintained at the distancs

rior to the test

volt source of

ible materials,
measured and
b from the heat

source while neasuring the heat flux density. In no case is_the receiving area of the measuiing instrument

to be spaced

174.2.7 The

a) Pro
circulg
mm?);

b) Hag

c) Hag
energy

d) Has
at the
densit
+10°F

ess than 1/4 inch (6.35 mm) from the heatsource.

measuring instrument used in 174.26is to be one which:

Huces an average reading of the\total radiant plus convection heat flux densit
r or square flat receiving aréa-of not less than 0.16 in? (1 mm?) or more thg

an overall diameter hot'exceeding 1 inch (25.4 mm);

a field of view at the receiving surface which encompasses all of the av
emitting areas-of the source under test;

provision for the determination or compensation of the temperature of the reg
timevof the heat flux density measurement so that the radiant and conve
es'aré able to be computed as that transferred relative to a room temperatur

incident on a
n 0.032 in? (2

nilable radiant

eiving surface
ctive heat flux
b [25 £5°C (77

1 hioeale »

RVIT-V-"ll “V-w- (W1
T oAt e CCTviTgooay;

e) Has a calibrated response to all radiant energy within the wavelengths of 0.3 to 20 microns; and

f) Is capable of measuring net total heat flux density of 1.0 W/cm? within the specified wave length
with an error not exceeding 10 percent.

174.2.8 Heat flux density readings shall be taken after 15 minutes of operation or when the lamp and its
reflector and/or housing have reached thermal equilibrium, whichever occurs sooner.

174.3 Test results

174.3.1

During conditions of intended operation, and with the light beam directed in a vertical plane, a

unit shall not produce a net total heat flux density exceeding 1.0 W/cm? at any point beyond the external

surface of the

lamp or containment barrier.
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FLUORESCENT UNIT TESTS
175 Abnormal Operation — Shorted Starter Test
175.1 General

175.1.1 A fluorescent type unit provided with other than a manual starter or a Class P ballast shall be
subjected to the following test described in 175.2. Compliance criteria is described in 175.3.

175.2 Test method

175.2.1  The staderistobe-shorted-and-theportable-luminairelooselycoveredwith-a-single layer of cloth
and operated ¢ontinuously.

175.2.2 To determine that the ultimate results have been observed, up to Z hours ¢f continuous
operation is required.

175.2.3 The|cloth used in the abnormal test is to be bleached cheeseclothy 36 inches (914 mm) wide,
running 14 — 1[5 square yards per pound (26 — 28 m?/kg) and having what.s known in the trdde as a count
of 32 by 28; that is, for any square inch 32 threads in one direction@and28 in the other dirgction (for any
square centimeter, 13 threads in one direction and 11 in the othér direction). The cloth is|to be loosely
draped over the unit being tested in order to serve as a flame_indicator (presence of ash gr burnt holes)
and is not to bg used as a blanket to trap heat.

175.3 Test results

175.3.1 Thele shall be no:
a) Emigsion of flame or molten metal;

b) Combustion, glowing or flaming or disintegration of the material on which the lamp is resting or
of matgrial placed on or near theunit;

c) Exposure of parts invélving a risk of electric shock; or

d) Diel¢ctric breakdown when subjected to the Dielectric Voltage-Withstand Test, Section 159.

HIGH-INTENSITY-DISCHARGE UNIT TESTS

176 Glass Impact Test

176.1 General

176.1.1  The following test described in 176.2 is applicable to metal halide lamps without integral outer
glass envelopes. Compliance criteria is described in 176.3.

176.2 Test method

176.2.1 A sample of the glass lamp containment barrier installed in a portable luminaire shall withstand 5
foot-pound (6.8 N-m) impact from a 2 inch (50.8 mm) diameter steel ball weighing 1.18 pounds (0.54 kg)
applied to the center of the glass lamp containment barrier.

176.2.2 The glass lamp containment barrier is to be subjected to the impact by releasing the steel ball
from the height required to produce the desired impact force. The figure containing the glass containment
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barrier to be tested is to be supported by a rigid surface [3/4 inch (19.1 mm) thick tongue and groove oak
flooring or 3/4 inch thick plywood over a concrete pad].

176.3 Test results

176.3.1 As aresult of the test specified in 176.2, the glass shall not shatter or crack.
177 Glass Thermal Shock/Containment Test

177.1 General

glass material

177.2 Test
177.2.1 Eadgh of three samples of the lamp containment barrier material to betested is tq be supported
by its outer gdges and oriented as it would be during normal operation. THe lamp contdinment barrier

material is to be maintained at a temperature of 25 +5°C (77 £9°F).

177.2.2 Threge arc tube segments, as specified in Table 172.1,-are to be preheated to 11p00°C (2012°F)
for a minimunp of 15 minutes.

177.2.3 Eadgh arc tube segment is then to be removed ffrom the oven and, within 2 seconds, placed on
the thinnest gart of each lamp containment barrier. Each arc tube segment is to be placed| on the barrier
such that the Jongitudinal axis of the cylinder is perpehdicular to the plane of the barrier.

177.3 Test fesults

177.3.1 The results meet the intent for.the requirement when none of the samples of the glass lamp
containment Barrier material shatter orcrack.

SURFACE MPOUNTED UNIT FOR'WALL OR UNDERSHELF MOUNTING TESTS
178 Mountihg Means Test — Surface Mounted Unit

178.1 Geneyal

Ff. o Hthat o wod ta ba tactiad Hiad n 74 2 14 hall
178.1.1 A sturfaeemeounted—unitthatisrequiredtobe—tested-as—specifiedin—7H--24-shall be tested as

described in 178.2. Compliance criteria is described in 178.3.

178.2 Test method

178.2.1 Each test is to be conducted using the hardware provided and with the unit mounted in
accordance with the instructions provided. An adjustable luminaire is to be adjusted to the position that
results in the most severe test.

Exception: When the instructions for a wall-mounted unit do not specify a minimum mounting surface, the
tests are to be conducted using 3/8 inch (9.5 mm) trade size plaster board securely attached to studs on
16 inch (406 mm) centers.

178.2.2 A weight of three times the weight of the unit is to be gradually applied at the point of the
maximum projection of the portable luminaire and maintained for 1 hour.
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178.3 Test results

178.3.1 The

test result does not meet the intent of the requirements when:

a) The portable luminaire, separable mounting bracket or screws are pulled from the mounting
surface;

b) The portable luminaire becomes detached from the separable mounting bracket; or

c) The portable luminaire is damaged to the extent that internal wiring, splices, a switch or
uninsulated live parts are exposed. Wireways or decorative parts are able to be bent.

CORD AND C,
179 Mountin
179.1

179.1.1 A pd
shall be testeq

HAIN-SUSPENDED-UNITFTESTS

g Means Test — Chain and Suspended Units

General

rtable luminaire constructed in accordance with the Exceptions to 75.2.1, 75

3.1, or 75.3.2

as described in 179.2 and either 179.3 when a swag type-or 179.4 when a

Compliance cijiteria is described in 179.5.

179.2 Test method — general

179.2.1 The
be mounted in

179.2.2 The

a) For
plaster

b) For
size th

weight of the unit is to be determined in accérdance with 75.3.2. The portable
accordance with the manufacturer's instrictions on a simulated ceiling.

simulated ceiling described in 179.2.1 is to be of the following construction:

board to be supported on-Opposite ends by trade size 2 by 4 inch studs.

h wood, acoustical tile, or similar ceiling, one 12 by 12 inch (305 by 305 mm),

size 1 by 2 inch furring-strips.

179.3 Test method — swag unit

179.3.1 For

h swag type unit, a load consisting of three times the weight of the unit is to

from the moun

ting means of the unit (in addition to the unit) for a period of 1 hour.

b plaster, dry wall, or similar cegilihg, a 2 by 2 foot (610 by 610 mm), 3/8 inch tn

ck tile of the material(s) specified in the instructions to be supported on each

hanging type.

uminaire is to

ade size thick

3/8 inch trade
end by trade

Te suspended

179.4 Test method — hanging unit

179.4.1

For a hanging type unit, the maximum amount of weight that the cord is able to suspend is to be

determined in accordance with Table 75.1. The difference between the weight of the portable luminaire
and the maximum weight the cord is able to suspend is load “A.” Load “A” is to be suspended from the unit

for a period of

1 hour.

179.5 Test results

179.5.1 The

a) The

results of the test do not meet the intent of the requirements when:

portable luminaire falls or is pulled away from the ceiling.
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b) There is damage to the unit exposing live parts or sharp edges which affect the performance of

the un

c) Any

it; or

other situation that results in a risk of fire, electric shock, or injury to persons.

180 Test for Suspended Toys

180.1 Gene

180.1.1
Compliance ¢

ral

riteria is described in 180.3.

A portable luminaire with a suspended toy shall be subjected to the test described in 180.2.

180.2 Test method

180.2.1 The
ceiling. The s
180.2.2 AW

becomes sep

180.2.3 The
lamp plus the

a) 30

mulated ceiling is to be of the same construction as that described in 179.2.2.

brated from the lamp.

weight of the load required to remove the toy exceeds:

ounds (13.6 kg) for the mounting means specified in 75.2.1; or

b) The¢ total amount of weight (unit plus load) tested in Mounting Means Test

Suspe]

the Mounting
the toy.

180.2.4 For
toy shall not &

hded Units, Section 179;

Means Test in Section 179 shall be conducted using a load of the weight requ

@ hanging unit, the weight’of the luminaire plus the weight of the load required
xceed the limits of the.cord as specified in Table 75.1.

180.3 Test fesults

180.3.1 The
conditions oc

results~of-the test do not meet the intent of the requirements when any o
bur:

a) The

unit falls or is pulled away from the ceiling.

unit is to be mounted in accordance with the manufacturer's instructions d

eight is to be suspended from the toy. The weight is to be gradually increase

weight of the unit is to be determined in accordance, with 75.3.2. When thg

n a simulated

d until the toy

weight of the

— Chain and

red to remove

to remove the

f the following

b) There is damage to the unit resulting in exposed live parts or sharp edges which affect the
performance of the unit; or

c) Any

other situation that results in a risk of fire, electric shock, or injury to persons.

CLAMP-ON UNIT TESTS

181
181.1 Gene

181.1.1

Mounting Means Test — Clamp-On Unit

ral

described in 181.2. Compliance criteria is described in 181.3.

A clamp-on unit relying on a spring-actuated clip for securement shall be subjected to the test
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181.2 Test method

181.2.1 The testis to be conducted as follows:

a) The unit is to be clamped to a smooth vertical unpainted metal surface 1/16 inch (1.6 mm) thick.
A weight equal to the weight of the unit is to be attached at the point where the clamp is secured to
the unit. See Figure 181.1.

b) The test is to be repeated with the unit clamped to a smooth, unpainted pine wood surface 1-1/2
inches (38 mm) thick.

c) For each of the above conditions, the weight is to be applied gradually and maintained for one
hour.

Figure 181.1

Clamp-on unit setup

Mounting Surfaces:
a) 1/16 in (1.6mm)
Smooth Metal
b) Pine Wood 1-1/2 in Clamp—on Unit
(38mm) Thick

Equal
to Weight

181.2.2 Any friction material not permanently secured to the spring clip is to be removed prior to
conducting the tests in 181.2.1.

181.3 Test results

181.3.1 The portable luminaire shall not fall from the mounting surface as a result of the test. Pivoting of
the unit is not prohibited.

TRACK-STYLE UNIT TESTS
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182 Mechanical Means of Polarity Test

182.1 General

182.1.1
Compliance criteria is described in 182.3.

182.2 Test method

The following test described in 182.2 applies to interchangeable and track-style type units.

182.2.1 An ohmmeter is to be connected between the two power-supply cord connectors that supply the
unit.
182.2.2 An hdapter that is wired to complete the circuit in 182.2.1 when inserted as.intgnded, is to be

inserted into {he base (interchangeable unit) or bus-bar (track-style type unit) in an atternp
means of ma|ntaining polarity. When a twist motion is normally used to insert the device,
pound-inches|(1.7 N-m) is to be applied for 1 minute.

182.3 Test fesults

t to defeat the
A torque of 15

182.3.1 Theltest results meet the intent of the requirements when:
a) Theladapter and base or bus-bar show no damage affecting performance or constfuction;
b) Thg ohmmeter shows no evidence that permanent.electrical contact was made; and
c) Thare is no reduction of spacings to values.below the minimum spacing valugs specified in
Electripal Spacing, Section 24.
183 Track Glip Securement Test
183.1 General
183.1.1 A mounting clip shall be.tested as described in 183.2. Compliance criteria is descriped in 183.3.

183.2 Test method

183.2.1 Aclp is to beymounted to a track as intended. The track is to be:

a) Supported at both ends so that the track is in a horizontal position; and

b) Oriented so that the track is upside-down with the clip at the midpoint of the track.
A 25 pound (11.4 kg) weight is to be suspended from the clip for 5 minutes.

183.2.2 The test described in 183.2.1 is to be repeated with the track:
a) In a position that simulates wall mounting; and

b) Oriented so the longitudinal openings on the track are horizontal.
183.3 Test results

183.3.1 Test results meet the intent of the requirement when:
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a) The clip remains in the intended mounting position without evidence of pulling away from the
track; and
b) The track is not distorted so that it results in:

1) A reduction of spacings below the minimum required values specified in Electrical
Spacings, Section 24; and
2) Uninsulated live parts or internal wiring becoming accessible to contact.

PORTABLE LUMINAIRE KIT AND SUBASSEMBLY TEST

184 Assem i t

184.1 Genejz-émmk

184.1.1 The[following test described in 184.2 applies to a portable luminaire kitand subagsembly which

requires assel

hbly by the user. Compliance criteria is described in 184.3.

184.2 Test method

184.2.1 The
the instruction
tests shall be

184.2.2 Whs
evaluated.

portable luminaire kit and subassembly is to be assembled or installed in ac
5 provided by the manufacturer and evaluated injaceordance with this standar|
onducted on the assembled product in accordance with this standard.

184.3 Test results

184.3.1 Test
requirements

WORK LIGHT
185 Guard S

185.1 Gener

pf the standard.

TESTS

ecurement Test

al

cordance with
d. All required

n more than one method of assembly is"detailed in the instructions, each m¢thod shall be

results meet the intent of'\the requirements when the assembled product complies with all

185.1.1
with 126.2.5.

TheseTequirements—are appticabte towork fightsthat Tety omasecuring means |

185.2 Test method

185.2.1

guard from the unit:

a) A 5 pound (2.27 kg) push force; and

1 accordance

A guard shall be subjected to the following forces, in any direction, in an attempt to remove the

b) For other than a tripod mounted unit, a pull off force equal to 4 times the weight of the unit, or 20
pounds (9.07 kg), whichever is less.

185.2.2 The results meet the intent of the requirement when the guard remains attached to the unit and
complies with 126.2.3.
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WET LOCATION USE TESTS

186 Rain and Sprinkler Tests

186.1 Gene

186.1.1

ral

A portable luminaire that is intended to be used in wet locations shall be subjected to the rain

test described in 186.2 and 186.3 and the sprinkler test described in 186.2 and 186.4. Compliance criteria
is described in 186.5.

Exception: The rain test and sprinkler test are not required when the construction features of the unit are

such that it is

186.2 Test method — general

186.2.1 Ap
any adjustme

186.2.2 Ap

relamping shall have the joint opened and reclosed prior to the rain“and sprinkler tests. Th

operatedam

186.2.3 Ap
shield require|
repeated with

readily apparent that water does not enfer the unit during its intended yse.

brtable luminaire shall be positioned in the most severe position permitted b
Nt means.

brtable luminaire provided with a gasketed joint in the lamp.compartment tha

nimum of 1/2-hour prior to opening the gasketed joint,

d by 132.3.1 in place for the duration of the test. For an interconnected unit, th
a cord set plugged into the connector if the*water-excluding features of the w

y its base and

is opened for
e unit shall be

brtable luminaire with a load-side connector or-Convenience receptacle shall have the water

e test shall be
ater shield are

different than those of the mating attachment plug.

186.2.4 The rain and sprinkler tests are to be conducted in the operating sequence illusirated in Table
186.1.
186.2.5 Imnpediately following the rainor sprinkler test, when there are accessible dead metal parts, the

portable luminaire shall be subjected to the Dielectric Voltage-Withstand Test, Section 159.

Table 186.1
Operating sequence

Duration inchours Lamp Water
1 On Off
12 Off On
2 On On
12 Off On

186.3 Test method - rain test

186.3.1 The rain test apparatus is to consist of three spray heads mounted in a water supply pipe rack as
shown in Figure 186.1. Spray heads are to be constructed in accordance with the details shown in Figure
186.2. The portable luminaire is to be set up as in a normal installation when so intended. The enclosure is
to be positioned in the focal area of the spray heads so that the greatest quantity of water enters the
enclosure. The water pressure is to be maintained at 5 pounds per square inch (34.5 kPa) at each spray
head.
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