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Preface

This is the harmonized ANCE, CSA Group, and ULSE standard for Luminaires. It is the fourth edition of
NMX-J-307/1-ANCE, the fifth edition of CSA C22.2 No. 250.0, and the fifth edition of UL 1598. This edition
of CSA C22.2 No. 250.0 supersedes the previous editions published in 2018, 2008, 2004 and 2000. This
edition of UL 1598 supersedes the previous edition(s) published in 2018. This harmonized standard has
been jointly revised on January 31, 2024. For this purpose, CSA Group and ULSE are issuing revision
pages dated January 31, 2024, and ANCE is issuing a new edition dated January 31, 2024.

This harmonized standard was prepared by the Association of Standardization and Certification (ANCE),
CSA Group, and ULSE.

This standard is considered suitable for use for conformity assessment within the stated|scope of the
standard.

The presenff Mexican standard was developed by the CT 34 — lllumination from thge Comité de
Normalizacidn de la Asociacion de Normalizacién y Certificacion, A.C., CONANCE, with the] collaboration
of the Luminaires manufacturers and users.

This Standard was reviewed by the CSA Integrated Committee on Lighting Products, under the jurisdiction
of the CSA Technical Committee on Consumer and Commercial Products and the CSA Strafegic Steering
Committee gn Requirements for Electrical Safety, and has been’ formally approved by the GSA Technical
Committee. [This Standard has been developed in compliance with Standards Councjl of Canada
requirementg for National Standards of Canada. It has beenpublished as a National Standgrd of Canada
by CSA Groyp.

Application [of Standard

Where refergnce is made to a specific number of samples to be tested, the specified number is to be
considered g minimum quantity.

Note: Although [the intended primary application of this standard is stated in its scope, it is important to note thpat it remains the
responsibility of the users of the standard to\judge its suitability for their particular purpose.

Level of Hafqmonization
This standardl is published as an equivalent standard for ANCE, CSA Group, and ULSE.

An equivalert standard is a standard that is substantially the same in technical content, excgpt as follows:
Technical natioral—differences—are—allowed—for—codes—and—governmentalregulations—as—Well as those
recognized as being in accordance with NAFTA Article 905, for example, because of fundamental climatic,
geographical, technological, or infrastructural factors, scientific justification, or the level of protection that
the country considers appropriate. Presentation is word for word except for editorial changes.

Interpretations

The interpretation by the standards development organization of an identical or equivalent standard is
based on the literal text to determine compliance with the standard in accordance with the procedural rules
of the standards development organization. If more than one interpretation of the literal text has been
identified, a revision is to be proposed as soon as possible to each of the standards development
organizations to more accurately reflect the intent.
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1 Scope

1.1 This Standard applies to luminaires for use in non-hazardous locations and that are intended for
installation on branch circuits of 600 V nominal or less between conductors in accordance with the
Canadian Electrical Code, Part | (CEC), CSA C22.1, with the U.S. National Electrical Code (NEC),
ANSI/NFPA 70, and with the Mexican National Electrical Code, NOM-001-SEDE.

1.2 This Standard does not apply to luminaires covered by other standards. The luminaries not covered
by this Standard include:

Amateur Movie Lights;

Aqua
Cabirn
Deco

Coml

ium Lights;
et Lights;
ative Lighting Strings;

ination Fan/IR Lamps Used for Heating;

Electiic Signs;

Exit §
Junct
Lamp
Low-l}

Low-

Low

igns;

on Boxes for Swimming Pool Fixtures;

Adapters;

Llevel Path Marking and Lighting Systems in the United States;
oltage Landscape Lighting as follows:

For products intended for installation in Canada, landscape lighting systems
nominal or less; and

For products intended for installation in Mexico, low-voltage landscape lightin
are 24 V nominal'or less.

For products, intended for installation in the United States, low-voltage lands
devicesdhat are of 15V nominal or less;

oltage-kighting Fixtures for Use in Recreational Vehicles;

Low \

that are 30 V

y devices that

scape lighting

oltace Marine Liaghtina:
J g 7

Luminaires for Hazardous Locations;

Luminaires for Recreational Vehicles in the United States;

Marine Navigational Lights;

Marine-Type Fixtures;

Portable Electric Displays;

Portable Hand Lamps;

Portable Luminaires;
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Portable Sun/Heat Lamps;

Self-Ballasted Lamps and Lamp Adapters;
Stage and Studio Luminaires;
Submersible Luminaires;

Swimming Pools Luminaires;

Temporary Lighting Strings;

Therapeutic Lamps;

Track Lighting Systems;

Undertcabinet Lights in Canada and Cord-connected Under-cabinet Lights, inithe U
and

Unit Eguipment for Emergency Lighting.

1.3 Requirements applicable to light emitting diode (LED) componentstand subassemblieg
luminaire covered by this standard are provided in UL 8750 and CSA.C22.2 No. 250.13.

2 Referencg publications

For undated feferences to standards, such reference shall’be considered to refer to the lates

nited States;

integral to a

t edition and

all revisions o that edition up to the time when this "Standard was approved. For dated feferences to

standards, sych reference shall be considered to refer to the dated edition all revisions pub
edition up to the time the Standard was approved:

ANCE (Mexi¢an National Standards)

NMX-J-198-ANCE-2005
Electrical Proplucts — Lighting — Ballast for fluorescent lights — Test methods

NMX-J-230-ANCE-2001

Ballast Lighting — Electromagnetics and electronics for mercury vapour lights of high pressure
additives — Specifications and test methods

NMX-J-547-ANCE-2005

ished to that

and metallic

Lighting — Mettal-halide lamps — Qpnniﬁr‘nﬁnne

NMX-J-553-ANCE-2002

Wires and cables — Weather resistance of insulation or jacket of electrical conductors — Test method

NMX-J-565/2-11-ANCE-2005

Fire hazard testing — Part 2-11: Glow/hot-wire-based test methods — Glow-wire flammability test

NMX-J-565/3-ANCE-2006

Safety requirements — Flammability of plastic materials for parts in devices and appliances — Test methods

NMX-J-565/6-ANCE-2007
Safety requirements — Hot wire resistance to ignition — Test method
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NMX-J-565/7-ANCE-2007

Safety requirements — High-current arc resistance to ignition — Test method

NOM-001-SEDE
Mexican National Electrical Code

NOM-064-SCFI-2000

Electrical appliances — Lamps for indoor and outdoor use — Safety specifications and test methods

CSA Group

C22.1

Canadian EI{

CSA C22.2 N
General requ

C22.2 No. 0.
Insulation co

C22.2 No. 0.
Adhesive La

CAN/CSA-C
Evaluation o

C22.2 No. 62
Surface Rac

CSA C22.2 N
Self-ballaste

C22.2 No. 74
Equipment fq

C22.2 No. 84
Incandescen

pctrical Code, Part | (CEC)

0.0

irements — Canadian Electrical Code, Part Il

D

prdination

15
bels

p2.2 No. 0.17

[ Properties of Polymeric Materials

pway Systems

0. 1993/3 UL 1993 / NMX-J¢578/1-ANCE
f lamps and lamp adaptérs

r Use With Electrie’Discharge Lamps

{ Lamps

C22.2 No. 2§

0.13

Light emitting diode (LED) equipment for lighting applications

C22.2 No. 206
Lighting Poles

IEC (International Electrotechnical Committee)

IEC 60695-2-

11

Fire hazard testing

UL (Underwriters Laboratories Inc.)

ULS

Surface Metal Raceways and Fittings
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UL 498

Attachment Plugs and Receptacles

UL 723

Test for Surface Burning Characteristics of Building Materials

UL 746C

Polymeric Materials — Use in Electrical Equipment Evaluations

UL 817

Cord Sets and Power-Supply Cords

UL 840
Insulation Co

UL 935
Fluorescent-l

UL 969
Marking and |

UL 1012
Power Units

UL 1439
Tests for Sha

UL 1561
Dry-Type Ge

UL 1977
Component

UL 2043
Fire Test for K
Handling Sp4

UL 8750

brdination Including Clearances and Creepage Distances for Electrical Eqlipme

amp Ballasts

| abeling Systems

Dther Than Class 2

‘pness of Edges on Equipment

eral Purpose and Power Transfarmers

onnectors for Use in,Data, Signal, Control and Power Applications

Heat and Visible.Smoke Release for Discrete Products and Their Accessories In
ces

stalled in Air-

Light Emitting

Diode (LED) Equipment for Use in Lighting Products

ANSI (American National Standards Institute)

ANSI_ANSLG C81.62 (2009)
Electric Lampholders

ANSI C78.380 (2005)
Electric Lamps — High Intensity Discharge Lamps, Method of Designation

ANSV/IESNA

(Illuminating Engineering Society of North America)

ANSI/IESNA RP-27 series of standards
Photobiological Safety for Lamps and Lamp Systems
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ASTM (American Society for Testing and Materials)

ASTM D 635

-03

Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Plastics in a Horizontal

Position

ASTM D 100

0-99

Standard Test Method for Pressure-Sensitive Adhesive-Coated Tapes Used for Electrical and Electronic

Applications

ASTM D 380
Standard Te;
Plastics in a

ASTM D 5048-03

Standard Te
Through of S

ANSI/ASTM
Standard S
Thermocoup,

ASTM G 151
Standard Pr
Light Source

ASTM G 153
Standard P

Materials

ASTM G 155
Standard Prs

ASTM MNL
Manual on tH

Governmen

National Buil

1-00

st Method for Measuring the Comparative Burning CharacteristicsCand Resist
olid Plastics Using 126 mm Flame

F230/E230M
pecification and Temperature-Electromotive Force ((emf) Tables for
es

-00
hetice for Exposing Nonmetallic Materials in Accelerated Test Devices that U
5

-00ae1
actice for Operating Enclosed Carbon Arc Light-Apparatus for Exposure o
-00ae

ctice for Operating Xenon’Arc Light Apparatus for Exposure of Nonmetallic Matg

2-1993
e Use of Thermocouples in Temperature Measurements: Fourth Edition

of Canada

Hing €ode of Canada, 2005

ance to Burn

Standardized

be Laboratory

f Nonmetallic

prials

IAPMO (Inte

rnational Association of Plumbing and Mechanical Officials)

2015 Uniform Mechanical Code

ICC (International Code Council)

2015 International Mechanical Code

IEC (International Electrotechnical Commission)

IEC 60695-2-

10:2000

Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods — Glow-wire apparatus and common
test procedure
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NFPA (National Fire Prevention Association)

ANSI/NFPA 70-2005
National Electrical Code (NEC)

NFPA 90A-2012
Standard for Installation of Air Conditioning and Ventilating Systems

NIST (Nation

NIST ITS-90

al Institute of Standards and Technology)

Thermocoupl,
3 Definition
The following

Air-handling
specifically to|

- Databaoc
s
definitions apply in this Standard:

luminaire — a luminaire designed and intended to connect directly to duct wd
handle environmental air as the primary purpose.

Baffle — a part of a luminaire that allows air passage but limits(the emission of flame, ar

material from

Ballast — in C
combination,
provides ade
lamp filament

Ballast (ME)
capacitances
limit the lamg
hybrid ballast

exiting the enclosure.

anada and the United States, a device that by means of reactance or resistanc

rk fabricated

s, or molten

b, singly orin

imits the current of a lamp to the required(value for proper operation and, where necessary,

uate starting voltage. In the case of rapid start circuits, it provides voltage fo
heating.

() — in Mexico an electromagnetic, electronic, or hybrid device that, through
resistances, and/or electronic elements (transistor, thyristors, etc.), alone or in
current, and, when neCessary, the starting current and voltage. The electron
has the same output frequency as the mains (60 Hz). Electronic ballasts are thq

at least one friequency converter:

Ballast, fluo
with the Clas
No. 74.

Ballast, fluol

rescent, thermally protected — in Canada and the United States, a ballast t
5 P requirement of UL 935 or the requirements for thermally protected ballasts i

escent, thermally protected (MEX) — in Mexico, a ballast that contains a ther

I low-voltage

inductances,
combination,
hagnetic and
se that have

hat complies
h CSA C22.2

mal protector

oris inherent

protectea.

Ballast, reactor (simple reactance) — a reactance-type ballast in which the lamp ballasting impedance is

provided by a

single coil inductor, not a transformer or inductor with additional components.

Ballast, remote — a ballast that is not mounted on a luminaire, or one that is mounted on the luminaire 460
mm (18 in) or more from the luminaire housing, as measured from the nearest point on the ballast to the
nearest point (other than an incidental projection) on the luminaire housing. The ballast may or may not be

provided with

the luminaire.

Barrier — a part of the luminaire intended to reduce the risk of shock or injury to persons.

Bonding — a low impedance path obtained by permanently joining all non-current-carrying metal parts to
achieve electrical continuity and having the capacity to conduct any current likely to be imposed on it.
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Canopy — a plate or similar fitting intended to provide a cover over an outlet box.

Canopy, drop — a canopy that can be lowered for access to the supply connections without lowering the

luminaire. Th

e canopy does not support the luminaire.

CEC - Canadian Electrical Code, Part I.

Cellulosic — a paper or wood type product that is treated or processed. Examples include insulation,
paper, and fiber.

Circuit, Isolated Low Voltage Limited Energy (LVLE) — a circuit supplied by a source with no direct

electrical co
with output pj
60 V dc, and

a)8 A

b) 15

'H load: H 4 pu | 4 4 la +elaallo 4 £ '
TTCULUUIT UTWLWTTIT 1T |pul [=1R\Y] uul.pul., QUUIT do pl UVIUTU Uy a udiroluriricT Ul Upllb
arameters as follows: source with a maximum output voltage of 42.4 V peak,ac
a maximum output current limited to:

mps for 0 to 42.4 V peak ac, or 0 to 30 V dc; or

D/VA, for a voltage between 30 and 60 V dc.

isolator, and
(30 V rms) or

Comply with — a term to denote that the requirements specified for the construction or matefial have been
fulfilled by

a) conducting a specified test;

b) co bnstruction or

mate

hfirming that a specified test has been cofiducted on the same or similar c

]ieal; or
rmining by an engineering evaluatien/that equivalent, or greater, acceptable cgmpliance has

demonstrated.

c) de
been
on.

Conductor, {nsulated — a conductor encased within material recognized as electrical insulat

Conductor, heutral — the identified grounded conductor, referred to as “the neutral”.

Cord set — & length of flexible cord having an attachment plug at one end and a cord connector at the

other end.

Decorative part — apart of the luminaire, outside the enclosure, that has no safety function.

Diffuser — 4 _device to redirect or scatter the light from a source, primarily by the procéss of diffuse

transmission.

Electrical spacing — the minimum distance, measured through the air or over an insulating surface,
between an uninsulated live part and ground or between uninsulated live parts of opposite polarity.

Electric-discharge lamp — a lamp in which the light (or radiant energy near the visible spectrum) is
produced by the passage of an electric current through a vapor or gas (e.g., a fluorescent or HID lamp,
such as metal halide, sodium vapor, and mercury).

Enclosure, electrical — a part of the luminaire intended to reduce the risk of electric shock.

Fixture — referenced as a luminaire in this Standard.
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Flat glass — a glass panel, usually formed from sheet stock, the overall shape of which is essentially flat.
The panel can have a slight curvature or bend, and the surface may be smooth or textured.

Gasket — a resilient material used between two rigid surfaces.

Ground screw assembly — the combination of a machine or thread forming screw and a threaded hole in
a metal part of the luminaire enclosure or mounting crossbar for the purpose of securing the branch circuit
equipment-grounding conductor.

Guard - the part of a luminaire provided primarily for the purpose of reducing the risk of injury to persons
by limiting user access to components that can have a high temperature or maybe damaged by impact.

Insulation, bLsic — insulation applied to live parts to provide basic protection against electrieishock.

NOTE In Mexico| basic insulation does not necessarily include insulation used exclusively for functional purposes.
Insulation, sphpplementary — independent insulation applied in addition to basic insulation.

Interconnected unit — a luminaire designed to receive and/or provide power to or from another luminaire
through a mating connector assembly.

Interconnectiing cord — a cord running between two luminaires
Knockout — & partially cut-out opening that is closed until the precut material is removed.

Lamp — a dgvice, intended to be inserted into a lamipholder, that produces light (commonly called “light
bulb”).

Lamp compgrtment — a construction for test~exempt luminaires that restricts the dissipation ¢f heat.

Lamp containment barrier — any patt of the luminaire that surrounds the lamp to contain h¢t particles of
the lamp in the event it ruptures.

Lampholder - a wiring deviCeintended for making connection to the electrical circuits of allamp and, in
some cases, providing support.

Lamp-supparted lampholder — a lampholder supported by the lamp that, in turn, is supported by the
luminaire.

LED (light emitting diode) — a solid-state component embodying a p-n junction, emitting optical radiation
when excited by an electric current.

LED array (LED module) — an assembly of one or more LED discrete electronic components on a printed
circuit board, typically with optics and additional thermal, mechanical, and electrical interfaces.

LED control module (LED controller) — electronic circuitry interposed between the power source and an
LED array to dim, switch, or otherwise control the electrical energy to the LED array. The device does not
contain a power source and is not connected directly to the branch circuit.

LED driver — a power source that adjusts the voltage or current to LEDs, ranging in complexity from a
resistor to a constant voltage or constant current power supply. Also referred to as “Lamp Control Gear”.
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LED package — an assembly of one or more LED die that contains wire bond connections and can include
an optical element and thermal, mechanical, and electrical interfaces. The package does not include a
power source and is not connected directly to the branch circuit.

Light source, non-replaceable — a light source that requires removal of wiring to the light source, or tools
to remove the light source from its installed position.

Live part — a conductive part without basic insulation, where there is a risk of electric shock. The neutral
conductor is considered to be a live part.

Location, damp — an exterior or interior location that is normally or periodically subject to condensation of

moisture in, Aok erjlar\nnf fn, electrical nqlllpmnnf, and-includes par‘hnlly prnfnr\fnrl locations.

Location, dfy — a location not normally subject to dampness, but may include aflocatipn subject to
temporary dampness, as in the case of a building under construction, provided ventilation i$ adequate to
prevent an agcumulation of moisture.

Location, indoor wet — an indoor location in which water or other liquid:can drip, splash,|or flow on or
against electfical equipment, but where there is no consideration for outdoeotr sun exposure or extreme low
temperatures.

Location, wet — a location in which water or other liquid can drip,” splash, or flow on or agginst electrical
equipment.

Luminaire -{ a complete lighting unit consisting of a lamp or lamps, together with the parts designed to
distribute thg light, to position and protect the lamps and ballast (where applicable), and t¢ connect the
lamps to the power supply.

Luminaire, ¢anopy type — a luminaire intended for installation through an opening in an oJtdoor canopy
or marquee.|It is not intended for indoor;use or outdoor installations that can have therial insulation
installed.

Luminaire, ¢gonvertible — a recessed luminaire that can be converted by the installer from g Type Non-IC
to a Type IC pr from a Type |€'t0' Type Non-IC recessed luminaire.

Luminaire, gord-connected — a luminaire that is designed to be connected to the power source by
means of a ¢ord, withyor without an attachment plug, and that is not normally moved from| one place to
another.

Luminaire fitting—a fuminaire subassembty, Such as a reffector, battastassembly, enciosure end plate,
mounting hanger assembly, adapter plate, pole, or other part, that is shipped separately and field-
assembled to one or more other luminaire fittings or to an otherwise complete luminaire.

Luminaire, ground-mounted recessed — a luminaire in which the supply connection or electrical
components are located below ground level.

Luminaire, ground-mounted surface — a luminaire mounted at ground level in which the supply
connection or electrical components are located above ground level.

Luminaire, pendant — a luminaire that is designed to be suspended below the mounting surface.

Luminaire, recessed — a luminaire that is designed to be either wholly or partially recessed in a mounting
surface.
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Luminaire, recessed finishing section — the portion of the luminaire that consists of the recessed
housing or the lampholder, or both, that is necessary to complete the luminaire.

Luminaire, recessed, LED Type Non-IC inherently protected (evaluated for insulation contact) — an
LED recessed luminaire that does not require a thermal protective device and that complies with the
requirements for a Type IC, inherently protected luminaire.

Luminaire, recessed rough-in section — the portion of the luminaire that includes all electrical parts and
wiring to which the branch circuit are connected but may not be provided with the recessed housing or the

lampholder, or both.

Luminaire, re

and identified
with combusti

Luminaire, r
luminaire that
limits of this S

Luminaire, n
designed for
combustible 1
with thermal i

Luminaire, 1
recessed lun
members and

Luminaire, s

for installation
ble materials and the insulation.

bcessed, Type IC, inherently protected (intended for insulation)contact) -
does not require a thermal protective device and that complies with’'the norma
tandard under all conceivable operating conditions.

ecessed, Type Non-IC (not intended for insulation (contact) — a recess

tis designed
lirect contact

- a recessed
temperature

ed luminaire

nstallation in a cavity that has minimum dimensions.and spacings to thermal insulation and

haterial in compliance with the installation code. Itis not intended to be in conta
Nsulation.

ecessed, Type Non-IC, marked spacings’ (not intended for insulation ¢
inaire designed to be installed in a cavity where the clearance to combus
thermal insulation are specified by the-manufacturer.

urface — a luminaire that is designed to be mounted directly to a wall or ceiling s

Manufacturef — (for the purposes of-this Standard) the company, agency, or individual s

product for ey
NEC - the Na
Nominal sys

Open hole —
another part.

aluation; the term does not necessarily refer to the actual manufacturer of the pr
tional Electrical Code of the United States.
tem voltage = the system-designated rms voltage.

an_aperture in a luminaire enclosure or a recessed housing that is not coverg

ct or covered

tontact) — a
tible building

irface.

Ibmitting the
oduct.

d or filled by

Opening — an aperture in an enclosure that is covered or filled by a plug or knockout and that has the
potential of becoming an open hole.

Ordinary tools — tools that can normally be expected to be available to the user, such as screwdrivers,
hammers, nut drivers, and pliers.

Polymeric material — a manufactured material comprised of a polymer or a combination of polymers, in
combination with additives, such as colors, stabilizers, plasticizers, anti-oxidants, lubricants, anti-static
agents, fillers, and reinforcing, that possess properties useful for fabrication of functional articles.

Power limited circuit — see NEC, Section 725 and CEC, Section 16.
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Recessed housing — a part of a recessed luminaire that projects into the ceiling or wall cavity and serves
to close off the opening from the room side, and does not necessarily enclose conductors or similar
components.

Risk of electric shock — in Canada and the United States, a risk of electric shock exists between any two
uninsulated conductive parts of a luminaire or between an uninsulated conductive luminaire part and earth
ground if the continuous current flow through a 1500 Q resistor in parallel with a 0.15uF capacitor
connected between the two points exceeds 5 mA rms (7 mA peak) and if the open circuit voltage exceeds
the following limits for dry, damp, and wet locations:

Maximum Voltage
Waveform Type® Dry and Damp Locations Wet Locations
Sinusoidal ac 30V rms 15 Virms
Non-sinusoidal ac 42.4 V peak 21.2'V pea
dcPe 60V 30V

@ For a combingd ac + dc waveform, the wet location voltage limit must be the non-sinusoidal ac limit where the dc yoltage is no
more than 10.45 V, and must be (16.5 + 0.225*dc voltage)V where the dc voltage is greater than-10.45 V. The dry gnd damp
location voltagp limit must be twice these amounts.

b If the peak-to}peak ripple voltage on a dc waveform exceeds 10% of the dc voltage, tHe)\waveform must be considered a
combined wavgform per footnote a.

¢ DC wavefornfs interrupted at frequencies between 10 and 200 Hz must be lignited4o 24.8 V in dry and damp locat|ons, and
12.4 Vin wet Igcations.

Risk of eledtric shock (MEX) — in Mexico, a risk of electric shock exists between any twp uninsulated
conductive parts of a luminaire or between an uninsulated conductive luminaire part and eprth ground if
the continuops current flow through a 1500 QJ\resistor in parallel with a 0.015uF capacitor connected
between the ffwo points exceeds 5 mA rms (7 ‘mA peak) and if the open circuit voltage exceeds 30 V rms or
42.4 V peak for dry, damp, and wet locations.

Risk of fire 1 a risk of fire exists in all electrical circuits except:

a) when Vi .y, Inaxs OT-VALax are within the Class 2 circuit limitations as defined in Sectjon 725 of the
NEC,|Section 16 of the’CEC, and Section 725 of NOM-001-SEDE;

b) an|LVLE cireuit; when contained within the luminaire; or

c) A dircuit that complies with limited to 15 W of power under normal and single fault conditions, as
measpred in accordance with the Circuit Power Limit Measurement test in UL 8750 or CSA No.
250.13 as applicable.

Spray foam compatible luminaire (SPCL) — Type IC recessed luminaires intended for installation in
contact with low density and medium density polyurethane foam thermal insulation.

Splice — the joining of conductors:

a) by welding or soldering their ends together and applying an insulating outer covering that serves
as basic insulation; or

b) using wire connectors, designed and certified for that purpose.

Strain relief device — a knot, bushing, clamp, or equivalent device designed to prevent strain from being
transmitted through a conductor or cord to a termination point inside a luminaire.
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Tap conductor — a conductor between the luminaire and the branch circuit.

Tempered glass — glass that is heated to near its softening point and then rapidly cooled under rigorous
control to enhance its mechanical and thermal endurance by creating a compression stress on all surfaces
and edges balanced by tension stress in the core.

Thermal shock and impact-resistant tempered glass (MEX) — in Mexico, glass that has undergone a
heat treating process to give it certain hardness or elasticity characteristics.

Through wire — a current-carrying branch circuit conductor that does not supply the luminaire, but passes
through the luminaire wiring compartment or integral junction box.

User mainte urface of an

optical part, e

hance — a servicing operation, such as re-lamping or cleaning of the inside*s
Xpected to be carried out by untrained persons.

Notes:

(1)Alu
needed

minaire having a non-replaceable light source and a sealed optical chamber such that cleaning mgintenance is not
should be regarded as a luminaire that does not require “user maintenance.”

(2) A luminaire designed for mounting at a height greater than 3.6 m (12 ft) fromthe ground plane, such as i
a street|light, is an example of a luminaire where servicing is not expected 10 be carried out by untrained pg
of lumin@ire does not lend itself to “user maintenance.”

a parking lot or
rsons. This type

Water shield|— a structural part of a wet location luminaire, relied upon to reduce or prevent|the entrance

of water into & luminaire or onto current-carrying parts.
Wire binding screw — a screw used to secure an elegtrical conductor.

Wiring diagrfam — a line drawing, graphic, and/or written instructions to identify conductofs and make

connections t
Wiring termi
4 Generaln
4.1

Compo

4.1.1 Excep
comply with

b the luminaire.

hal — pressure or wire bihnding terminals used for making wiring connections.
equirements

hents

t as indicated in Clause 4.1.2, a component of a product covered by this S
the\requirements for that component. See Annex A for a list of standa

andard shall
rds covering

components

penerally used in the products covered by this Standard. A component shall co

mnply with the

ANCE, CSA, or UL Standards as appropriate for the country where the product is to be used.

4.1.2 A componentis not required to comply with a specific requirement that:

a) involves a feature or characteristics not needed in the application of the component in the
product covered by this Standard; or

b) is superseded by a requirement in this Standard.

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

4.1.4 Specific components are accepted as being incomplete in construction features or restricted in
performance capabilities. Such components are intended for use only under limited conditions, such as
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temperatures not exceeding specified limits, and shall be used only under those specific conditions for
which they have been investigated.

41.5
No. 0.

4.2 Application of requirements

4.2.1

United States have been addressed in the requirements of this Standard.

422 A pr

(CAN) In Canada, general requirements applicable to these products are provided in CSA C22.2

The requirements of the national installation codes and other practices of Canada, Mexico, and the

requirements

423 Apro
requirements
summarized

4.2.4 Prody
in Table 4.2.7

<l ot daa ta o alta O <l M + ol tlo Lloitaal Ottt laall
UCU TTTIICTIUTU U DT USTU TIT UalladUda, TVICTAICU, difu uU1ic UTIHCU olaltso oliiait LU

of this Standard for all countries.

duct to be used only in Canada, Mexico, or the United States shall comply with
of this Standard and the applicable country-specific requirements,”where
in Table 4.2.1.

cts intended for use in Mexico shall comply with those requirements listed ang
(MEX).

425 A col
the suffix (CA

Table 4.2.1 pj

4.3 Units of measurement

4.3.1 The V
purposes on

4.3.2 Temp

4.3.3 Unles
mean-squarg

ntry specific requirement clause has the same clauseé number as the requirer
N), (MEX), or (USA).

rovides a summary of the country-specific.clauses, tables, and figures.

alues given in S| (metric) units shall be normative. Any other values shall be f
y. See Annex E for metric eahyersion multipliers.

eratures are given inidéegrees Celsius only.

s indicated otherwise, all voltage and current values mentioned in this Stang
(rms).

Table 4.2.1
Summary of country-specific requirements

ply with the

the common
50 noted and

summarized

nent, but with

br information

ard are root-

(See Clauses 4.2.3 and 4.2.5.)

4 General requirements

Table 4.2.2 (MEX)

5 Mechanical
5.7.1.1 (MEX)

Table 5.7.1 (MEX)

5.10.3 (MEX)

5.16.2.7 (MEX)

Requirements applicable to Mexico

construction

Polymeric materials, minimum thickness
Minimum thickness for polymeric materials
Self-threading or sheet-metal screws

Borosilicate and tempered glass

Table 4.2.1 Continued on Next Page


https://ulnorm.com/api/?name=UL 1598 2024.pdf

26 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598

JANUARY 31, 2024

Table 4.2.1 Continued

6 Electrical construction

6.4.1.4 (CAN) Caution marking not required

6.6.3 (USA) Fuseholder not required to disconnect all ungrounded conductors
6.7.1.3 (USA) Screwshell bonding to ground

Figure 6.7.1.1 (USA) Ballast and transformer connection diagrams for United States
6.7.1.4 (USA) Screwshell bonding to ground

6.9.2 (CAN) Conductors for use in Canada

Table 6.9.1 (CAN) CEC conductor temperature rating

6.9.2 (USA) Conductors for use in United States

Table 6.9.2 (USA)
Table 6.9.3 (USA)
6.9.2 (MEX)
6.9.3 (MEX)
6.9.4 (MEX)
6.14.2.5 (MEX)
6.15.2.4 (CAN)| 6.15.2.4 (MEX)
6.15.3.4 (USA)
6.16.1.5 (CAN)
6.19 (MEX)

NEC conductor temperature and voltage ratings
Appliance wiring temperature and voltage ratings
Conductors

Conductors

Conductors smaller than 18 AWG

Lampholder lead pull test< not required

Crossbar with grounding’means not required

Bonding conductor.for parts other than ballasts with integ
Branch circuit conductor temperature 75 °C

Wire splices and connections

7 Incandescent luminaires — supplementary requirements

7.1.2(CAN)

7.2.5.2 (CAN)
7.2.6.1 (CAN)
7.3.1.2 (CAN)
7.3.1.4 (USA)
7.3.2.1 (CAN)
7.3.2.3 (CAN)

Marking — Caution marking not required
Marking — Caution marking not required
Marking — Caution marking not required
Marking — Caution marking not required
Marking — Lamp barrier marking not required
Marking — Caution marking not required

Marking — Caution marking not required

8 Fluorescent jJuminaires — supplementary requirements

8.3.3 (CAN)

8.5.2 (USA)

9 HID luminaires — supplementary requirements
9.4.1.1 (MEX)

9.5.1 (CAN)

9.5.3 (CAN)

9.7.1 (MEX)

9.7.7 (CAN)

laacilkal I Aot a1 H H
TTEXTOTE—StUP Py COrGSTorTeCeSSeaTummhaies

Luminaires that are test-exempt

Luminaires for use with metal halide lamps
Marking — Caution marking not required
Marking — Caution marking not required
Marking — Lamp designation

Marking — Caution marking not required

Table 4.2.1 Continued on Next Page

ral enclosures
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Table 4.2.1 Continued

11 Surface-mounted luminaires — supplementary requirements

11.2.5 (USA) Mounting means

11.2.14 (MEX) Safety devices to support pendant luminaires greater than 6.8 kg
11.3.13 (CAN) Additional requirements for lighting poles

11.6.8 (USA) Installation instructions for power supply cords not mounted in place
11.6.11 (USA) Branch circuit conductor temperature 60 °C

11.6.11 (CAN) Branch circuit conductor temperature 75 °C

11.6.11 (CAN) Branch circuit conductor temperature 75 °C

11.7.3 (CAN) Under-cabinet luminaires

11.7.4 (MEX) Pole or arm-mounted luminaires

11.8.1 (CAN) Marking — Not required on carton

11.8.2 (USA) Under-cabinet marking

12 Recessed luminaires — supplementary requirements

12.1.1 (MEX) Recessed luminaire supplementary requirements
12.6.2.1 (USA Tap conductors 24" long

Table 12.6.2.1(USA) Conductors in fittings

12.6.2.2 (USA Flexible conduit-and fittings

12.7.1.9 (USA Finishing segtions other than by luminaire manufacturer
12.8.1.12 (USA) Marking‘=\wapor barrier marking not required

12.8.2.1 (CAN Marking — Caution marking not required

12.8.2.5 (CAN Marking — Caution marking not required

13 Miscellanepus luminaires — supplementary requirements

13.2.2.3 (USA Air-handling luminaires — Material in the air path
13.2.2.5(CAN Air-handling luminaires — Plastic diffusers

13.2.2.5 (USA Air-handling luminaires — Plastic diffusers

13.2.4.3 (USA Marking — without listed diffuser

13.2.4.4 (USA Marking — Diffuser dependent on frame, shipped separately
13.2.4.6 (MEX Caution marking — not required

13.2.4.7 (CAN Marking — Luminaires in environmental air-handling spa¢es

15 Normal temperature test

Table 15.1.2, Item 5 (CAN) Outlet box supply conductors for dwelling — wall mount
Table 15.1.2, Item 5 (USA) Outlet box supply conductors for dwelling — wall mount
15.12 (MEX) Temperature rise

17 Mechanical tests

17.5.2.7 (MEX) Insulation resistance after the rain test
17.5.5.2 (MEX) UV exposure conditioning
17.5.12.1 (MEX) Paint adhesion

Table 4.2.1 Continued on Next Page
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17.5.12.2 (MEX)
17.6.1 (MEX)
17.7.1 (MEX)
17.8.1 (MEX)
17.14.1 (MEX)
Table 17.14.1
17.36 (MEX)
17.37 (MEX)

Table 4.2.1 Continued

Paint adhesion

Hot-wire ignition
Glow-wire end-product
High-current arc ignition
Screw torque

Screw torque

Thermal shock

Vibration

18.5 (MEX)

18 Electrical tgsts
8.

19 Test procedures and apparatus
19.3.3.1 (MEX)
19.3.4.1 (MEX)
19.6 (MEX)
19.7.2 (MEX)
19.24.1 (MEX)
19.30.1 (MEX)
19.33 (MEX)
19.34 (MEX)
Figure 19.34.1 {MEX)

Insulation resistance

Nominal voltage

Test voltage

Temperature rise

Thermocouple gauge size

Five-inch flame test'apparatus
Vertical burning flame test apparatus
Insulation resistance test apparatus
Vibration test apparatus

Vibration table

20 Marking

20.2.5 Bilingual marking

20.2.5 Markings in Spanish

20.6 (MEX) Marking requirements in Mexico
20.6.1 (MEX) General

20.6.2 (MEX) Luminaires

20.6.3 (MEX) Instruction sheets

20.6.4 (MEX) Cartons

Annexes

Annex B Table 20.1.1 List of markings
Annex C Table 20.1.1 List of markings
Annex F (CAN) Printed circuit boards
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1 Scope

2 Referenced

3 Definitions

publications

Table 4.2.2 (MEX)

Requirements applicable to Mexico

(See Clause 4.2.4)

General req
A1
4.2.

Table 4.2.1
Table 4.2.2 (M

‘-b FS

RN

[S2 (4]

Mechanical
4

o o |
o o
N

Table 5.5.1

o |.U‘ o
o lo |
N N

0
o
(N}

o
o
w

o
»
~

o
3

5.7.1.1 (MEX)
Table 5.7.1 (M
5.9

5.10

lirements

EX

construction

EX

5.10.1

Components
Application of national installation codes
Summary of country specific requirements

Requirements specific to Mexico

Barriers
Metal thickness for.enclosures
Metal thickness for.enclosures

Minimum thickhess of uncoated sheet metal and extruded
enclosures

Metal-thickness for receptacle mounting
Corrosion protection

Corrosion protection

Corrosion protection not required

Clause 5.6.1 does not apply to

Vitreous enamel protection

Polymeric materials minimum thickness
Polymeric materials thickness

Minimum thickness for polymeric material
Conduit knockouts and twistouts

Mechanical joints and fastenings

Aluminum for

6]
-
o
N

a
-
o
w

(MEX)

o |
|
o |
[S, B

[$)]
-
-

o |On
RGN N
N =

-

[$)]
-
N
-

[¢,]
-
N
N

Method-otmakingjoint

Self-threading screws

Self-threading screws

Conductor positioning

Self-threading screws extending into wiring compartment
Means of mounting

Means of mounting

Movable joints

Movable joints and conductors

Movable joint torsion and pull tests

Table 4.2.2 (MEX) Continued on Next Page
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Table 4.2.2 (MEX) Continued

5.13 Raceway tubing

5.131 Raceway tubing

5.14 Conductor protection

5.14.1 Conductor protection

5.16.2.7 (MEX) Borosilicate and tempered glass

5.19 Continuous row mounting

5.191 Provision for coupling and marking

5.19.2 Adequate space for conductors

5.20 Raceways

5.20.1 Surface mounted or recessed luminaires
5.20.2 Raceway portion of luminaires

5.20.3 Temperature test requirement

6 Electrical cohstruction

6.2 Wiring devices

6.2.1 Supplementary requirements

6.2.2 Current carrying parts

6.2.3 Wiring devices rated,AC

6.2.4 Wiring devices(femovable by a tool

6.2.5 Attachment'plug ratings

6.3 Lampho]ders

6.3.1 Lampholder suitability

6.3.2 kamp-supported lampholder

6.3.3 Husk or sleeve of lampholder

6.7 Ballasts and transformers

6.7.1 General

6.7.1.1 Open circuit voltage

6.7.1.2 Provided with luminaire

6.7.1.3 Grounding

6.7.1.4 Accidental contact

6.7.1.5 Thermal testing of HID ballasts

6.7.2 Cuminaires with temote baltasts or transformers .
6.7.2.1 Without integral leads

6.7.2.2 Thermal protection

6.7.2.3 Marking

6.7.2.4 Marking

6.9 Conductors and cords

6.9.1 Current-carrying conductors

6.9.2 (MEX) In Mexico conductors minimum of 16 AWG
6.9.3 (MEX) In Mexico conductors smaller than 16 AWG
6.9.4 (MEX) In Mexico conductors smaller than 18 AWG

Table 4.2.2 (MEX) Continued on Next Page


https://ulnorm.com/api/?name=UL 1598 2024.pdf

JANUARY 31, 2024

NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598

31

(o)
©
[&)]

o
©
)

o
©
9

(]
©
(o]

(o)
a
=y

[e)]
N
N
N

(o2
-
-
N

(o2
-
-
w

Table 4.2.2 (MEX) Continued

Stranded conductor or cord
Conductors or cords pushed back
Temperature rating of conductor
Insulated wire connector voltage rating

Identification and polarity

Conductor terminal intended for connection with neutral conductor

Insulation of a conductor intended for connection with a neutral conductor

Identified terminal of a wiring device
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o
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(3]

Polarity marking for a cord-and-plug connected luminaire,

Electrical spacings

Minimum spacings

Measurement of spacings
Spacings at fuses and fuseholders

Determination of spacings

Spacings between uninsulateddive parts

Spacings between field wiring terminals

Spacings of a branch eircuit conductor terminal

A film-coated condugtor

A spade or ring’terminal
Accessibility.of live parts
General

Accessibility of uninsulated parts

Accessibility of insulated parts

Parts accessible only during user maintenance

Grounding and bonding
General

Provision for grounding
Grounding means location
Location of grounding terminal
Provision for mounting crossbar

Grounding conductor size

S
N
o
N
o

o
S
o
N
\,

-
o

6.15.2.
6.15.2.
Table 6.15.2.1

© [

Figure 6.15.2.1
6.15.2.10

6.15.2.11
6.15.2.12
6.15.2.13

Grounding conductor termination hardware
Grounding conductors for pendant luminaires

Identification of insulated grounding conductor

A screw used for luminaire grounding
Ground screw size

Terminal-conductor relationship

Provision for luminaire grounding conductor

Terminal plate
Terminal block

Provision for post top type luminaires

Table 4.2.2 (MEX) Continued on Next Page
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Table 4.2.2 (MEX) Continued
6.16.2 Conduit connections
6.16.2.1 Closure plugs
6.16.2.2 Conduit openings
Table 6.16.2.1 Dimensions for conduit openings
6.16.2.3 Throat diameters
Table 6.16.2.2 Throat diameters for conduit openings
6.16.2.4 Configurations
6.16.2.5 Conduit bushings
6.17 Wiring compartment and junction box volume for branch gir¢uits
6.17.1 Minimum volume
6.17.2 Calculations
6.17.3 Conductor volume
6.17.4 Wiring
6.17.5 Covers
6.19 (MEX) Wire splices and connections
6.19.1 (MEX) Protection of wire splices
6.19.2 (MEX) Securing of wire splices,

7 Incandescent luminaries — supplementary requirements

8 Fluorescent Juminaries — supplementary requirements

go‘co I©©
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©
w
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©
w
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©
w
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©
w
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©
w
Y

©
w
[ee]

HID luminaries — supplementary requirements
.3

Lamp containment barriers for metal halide lamps
A luminaire employing a metal halide lamp

Lamp containment barrier security

Open holes in a lamp containment barrier

Lamp containment barrier construction

Minimum thickness

Compliance with the thermal shock test

Compliance with the melt-through test

[<e]

4.1.1 (MEX)
7.1 (MEX)

[<e]

Caminalires for use with metat hallde ramps

Marking - Lamp designation

11 Surface-mounted luminaries — supplementary requirements

Mounting means

Luminaire supported by a chain or cable
Flexible cord as sole support

Pendant luminaire supported by ceiling grid
Tests

Normal temperature test

Table 4.2.2 (MEX) Continued on Next Page
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11.7.4 (MEX)

Table 4.2.2 (MEX) Continued

Ceiling or wall-mounted luminaire testing
Luminaire for under-cabinet mounting

Pole or arm-mounted luminaires

13 Miscellaneous luminaries — supplementary requirements

14 Environmental location of luminaries — supplementary requirements
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15 Normal ten
5.1

15.1.1

15.1.2
Table 15.1.1
15.1.3
15.1.4
Table 15.1.2
15.2

15.2.1
15.2.2
15.2.3
15.2.4
15.2.5

15.2.6

N

N

hperature tests

Corrosion protection

Use of materials with Inherent resistance to atmospheric ¢
Protection of exposed parts with surfaces of ferrous’metal
Protection exemptions

Protection exemption

Welds in ferrous metals

Vitreous enamel protections

General

Test procedures,

Summary of:test procedures in Table 15.1.1
Recessed luminaire temperature test

Rated wattage of lamp used

Temperature limits shall not exceed those in Table 15.1.2
Maximum temperature limits

Surface ceiling luminaires

Luminaire appearance

Test apparatus

Pendant mounted luminaires

Pendant mounted or direct mounted luminaires
Luminaires for a noncombustible surface

Noncombustible marking

15.2.7
2.8

2.9

-
)]
N
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15.12 (MEX)

Supply conductor temperatare
Test lamps

Temperatures limits shall not exceed those in Table 15.1.2
Surface wall luminaires

Test apparatus

Thermocouple location

Supply conductor temperatures

Test lamps

Temperature limits shall not exceed those in Table 15.1.2

Temperature rise

Table 4.2.2 (MEX) Continued on Next Page

rrosion
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15.12.1 (MEX)
Table 15.12.1 (MEX)
Table 15.12.2 (MEX)
15.12.2 (MEX)
15.12.3 (MEX)
15.12.4 (MEX)

16 Abnormal temperature tests

Table 4.2.2 (MEX) Continued

Temperature rise test
Maximum temperature
Insulation of wire splices
Temperature limits
Ambient temperature

Stable temperature

7

17 Mechanical|tests
5.

-
N

N
N
o
N}
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-
N
o
[N
(N

N
N
o
N
w

-
N
o
N
~

-
~
]

2.5
2.6

Table 17.5.2.1
17.5.2.7 (MEX)
17.5.5.2 (MEX)
17.5.12.1 (MEX
17.5.12.2 (MEX

~
[$)]

=

Rain test

Conditions for rain test
Replicable parts to be removed
Rain test apparatus

Mounting instructions
Positioning of spray heads
Test sequence

Rain test operating sequence
Rain test passCriteria
Insulation resistance test

UV exposure conditioning
Paint adhesion test

Paint test criteria

17.6.1 (MEX) Hot-wire ignition

17.7.1 (MEX) Glow-wire end product
17.8.1 (MEX) High-current arc ignition
17.12 Flaming oil

17.14 Self-threading screw torques
17.14.1 (MEX) Self-threading screw torque test
Table 17.14.1 Screw torque

17.15 Loading

17.151 SUPPOTtNg device support
17.15.2 More than one support
17.15.3 Test results

17.22 Tempered glass impact
17.22.1 Breakage by impact

17.22.2 Test temperature

17.22.3 Specimen weight

17.22.4 Test safety

17.22.5 Test procedures

17.22.6 Particle weight

Table 4.2.2 (MEX) Continued on Next Page
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17.24
17.24.1
17.24.2

17.36 (MEX)
17.36.1 (MEX)
17.36.2 (MEX)

Table 4.2.2 (MEX) Continued

Glass support by friction or adhesive
Glass load test

Time of test

Thermal shock

Curved borosilicate glass

Tempered glass

17.37 (MEX) Vibration

17.39 Ground screw assembly strength

17.40 Cable pull

17.40.2 Aging and dielectric test method - not applicable
17.41 Polymeric impact

18 Electrical tpsts
18.5 (MEX)

1

©

Test proceflures and apparatus

-
©
-

Insulation resistance

Installation and support

Install luminaire to manufacturer's instructions
Adjust luminaire, to produce maximum temperature
Luminaire mounted to floor

Pole mounted luminaires

Temperature test stabilization

Temperature test normal and abnormal
Temperature measured by thermocouples

Ballast and transformer coils measured by thermocouple
Temperatures measured after stabilization
Nominal voltages for Mexico (incandescent)
Nominal voltages for Mexico (HID)

Frequency

19.4.1 Frequency sensitive equipment

19.5 Ambient temperature

19.51 Amblenttemperature

19.5.2 Ambient temperature measured by thermocouple
19.5.3 Thermocouple immersed in mineral oil
19.5.4 Thermocouple container

19.5.5 Testing at elevated temperatures
19.6 Temperature rise

19.6.1 (MEX) Method for temperature rise test
19.6.2 (MEX) Measuring cold resistance

19.6.3 (MEX) Connect load and energize

19.6.4 (MEX) Measuring hot resistance

Table 4.2.2 (MEX) Continued on Next Page
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Table 4.2.2 (MEX) Continued
19.6.5 (MEX) Time to measure hot resistance
19.6.6 (MEX) Graph hot resistance values
19.6.7 (MEX) Rise of resistance formula
19.7 Thermocouples
19.71 Temperatures to be measured by thermocouples
19.7.2 Thermocouple gauge size
19.7.2 (MEX) Thermocouple gauge size
19.7.3 Referee temperature methods
19.7.4 Method of affixing thermocouple
19.7.5 Location of thermocouple for through wiring
19.33 (MEX) Insulation resistance test apparatus
19.34 (MEX) Vibration test apparatus
Figure 19.34.1 [MEX) Vibration table
20 Marking
20.2.5 Markings in Spanish
20.6 (MEX) Marking requirements for Mexico
20.6.1 (MEX) General
20.6.2 (MEX) Luminaires
20.6.3 (MEX) Instruction sheets
20.6.4 (MEX) Cartons
Annexes
Annex A Standards for components
Annex C (MEX Markings — Spanish translations
Table C.1 (MEX) Markings — Spanish translations
Annex | Factory production tests
5 Mechanigal construction

5.1 Genera

5.1.1 The requirements in Clause 5 shall be used in conjunction with the applicable supplementary

requirements

in this Standard.

5.1.2 A part removed during user maintenance shall be:

a) designed to prevent replacement in a position that would affect the intended operation of the
luminaire; or

b) marked to indicate proper replacement, in accordance with Table 20.1.1, Item 1.33.

5.1.3 There shall be no sharp edges, burrs, or method of construction that can damage electrical
insulation or reduce electrical spacings.
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5.2 Assem

5.21

bly and packaging

All splices and electrical connections shall be completed at the factory, unless packaging requires

partial disassembly. Only assembly and electrical connections that can be accomplished with ordinary

tools or tools

supplied with the luminaire shall be completed at the installation site.

5.2.2 A luminaire that requires partial assembly in the field shall be provided with assembly instructions

as specified i

n Table 20.1.1, Item 1.33.

5.2.3 All the parts required to complete a luminaire shall be shipped together, or shipped separately and

marked in ac

cordance with Table 20.1.1, ltem 1.8.

524 Parts

5.2.5 An un
the luminaire
screws or sn

such as decorative glassware may be shipped separately and do not requirg,ide

assembled luminaire with accessible non-current-carrying parts thatccan’be e
is installed shall be provided with means for fastening and bonding’those part
Ap-in or tab-mounted parts shall meet the intent of this requirement,

ntification.

nergized after
s. The use of

5.2.6 The number of conductors shall not exceed 5 when using a twisten wire connector for field wire
connection.

5.2.7 Conductors intended for field connection shall have matching identification by color, number, letter,
or other accgptable means.

5.2.8 A fiel
without the d

d connection between conductors of adjoining sections shall be accessible
sconnection of any portion of the wiring.

5.3 Enclosures

531 Alum
a) reg
b) en

c) pra

d) prg

inaire enclosure shall performthe following functions:

uce the risk of contact with live parts;

tlose electrical parts and components that can involve a risk of fire;
tect internal.parts from mechanical damage; and

tect internal parts from the environment.

or inspection

.16), ceramic

5.3.2  An enclosure shall be constructed of metal (see Clause 5.5), glass (see Clause 3

[3 mm (0.118 in) minimum thickness], or a polymeric material (see Clause 5.7).

5.3.3 All splices, open coil devices, capacitors, live parts (including traces on a printed circuit board
having voltage levels that present a risk of shock or a risk of fire), leads or terminals for field connection of
supply wires, and other arcing live parts shall be provided with an enclosure.

5.4 Barriers

5.4.1 A barrier shall be constructed of one of the following:
a) ferrous or nonferrous metal at least 0.41 mm (0.016 in) thick;

b) glass or ceramic at least 3 mm (0.118 in) thick;
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c) impregnated glass fiber sleeving at least 0.25 mm (0.010 in) thick that is rated for the
temperature involved;

d) vulcanized fiber at least 0.71 mm (0.028 in) thick; or

e) a polymeric material that complies with Clause 5.7.1.7.

5.4.2 A barrier, other than of polymeric material, may be of a thickness less than that specified in Clause
5.4.1 if it complies with the barrier strength test of Clause 17.1.

5.5 Metal thickness for enclosures

5.5.1 The thickness of an enclosure material constructed of:

a) sheet metal and extruded aluminum shall be in accordance with Table 5.5.1or-shall comply with
the metal thickness equivalency test of Clause 17.2; and

b) cagt metal shall be in accordance with Table 5.5.2 or shall comply, with the metal thickness
equivalency test of Clause 17.2.

Table 5.5.1
Minimum thickness of uncoated sheet metal and extruded aluminum for enclosures

(See Clauses 5.5.1, 12.3.7, 12.3.11, 13.3.2.2, and\17.2.5.1.1, and Table 5.5.2.)

Copper, brass, alumingm sheet, and
Steel extruded alumiinum
Unreinforced Reinforced Unreinforced Reinforced
Specfific construction mm (in) mm (in) mm (in) mm (in)
At opening for cpnduit connection 0.66 (0.026) 0.66 (0.026) 0.81 (0.032) 0.p1 (0.032)
Length more thgn No electrical 081 (0.020) 0.41 (0.016) 0.56 (0.022) 043 (0.017)
660 mm (26 in) component support
Electrical 0.66 (0.026) 0.51 (0.020) 0.71 (0.028) 0.p6 (0.022)
component support
Length not morg No electrical 0.41 (0.016) 0.33 (0.013) 0.51 (0.020) 0.41 (0.016)
than 660 mm (2 in) | componentsupport
Eleetrical 0.51 (0.020) 0.41 (0.016) 0.64 (0.025) 0.p1 (0.020)
cemponent support
Length not more No electrical 0.41 (0.016) 0.33 (0.013) 0.51 (0.020) 0.1 (0.016)
than 380 mm (1p in).)|] component support
Electrical 0.41 (0.016) 0.41 (0.016) 0.51 (0.020) 0.51 (0.020)
component support

NOTES
1 “Reinforced” refers to a form of construction that provides equivalent mechanical strength.
2 “No electrical component support” refers to the minimum thickness required for mounting of non-electrical parts.
3 Examples of acceptable methods of reinforcement are
a) a single piece of sheet metal that is formed to result in a maximum internal angle of 120 degrees;

b) 13 x 13 mm (0.5 x 0.5 in) 90 degrees formed from sheet steel, 0.81 mm (0.032 in) minimum thickness, used to divide a surface
into small sections and, unless along the greater dimension, are additionally secured to the adjacent sides of the enclosure;

c) flat steel bars, 9.5 mm (0.375 in) wide minimum, 3.2 mm (0.125 in) thick minimum, used and secured as in (b); and

Table 5.5.1 Continued on Next Page
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Table 5.5.1 Continued

Copper, brass, aluminum sheet, and
Steel extruded aluminum
Unreinforced Reinforced Unreinforced Reinforced
Specific construction mm (in) mm (in) mm (in) mm (in)

wider at right

d) curved, ribbed, or flanged surfaces. A surface is considered to be flanged if the two opposite sides are bent 13 mm (0.5 in) or

angles to the surface.

4 For coated or finished metals, the minimum thickness is considered to be obtained if the overall thickness exceeds that required
in this table by at least 0.013 mm (0.0005 in) for each side coated or finished.

5 “Length” refers to the longest straight line that can be drawn on any unreinforced flat section.

Table 5.5.2
Minimum thickness of cast metal for enclosures

(See Clauses 5.5.1, 12.3.7, and 12.3.11.)

Unreinforced Reinforcefl
Material mm (in) mm (in)
Cast metal 3.2 (0.126) 24 (0.094)
Cast malleablq iron 2.4 (0.094) 1.6 (0.063)
Permanent mdld — cast aluminum 2.4 (0:094) 1.6 (0.063)
Die-cast metal 2.0 (0.079) 1.2 (0.047)

NOTE Reinfor
surface of such
have thinner s
See Clause 5.4

ed dimensions are acceptable at the root of threads,for a surface that is curved or otherwise reinfor]
shape or size, or both, that the strength contemplated is provided. Areas for breakouts or similar re
bctions providing the strength of structure is netéaffected, but in no case be thinner than permitted for|
b.1 and Table 5.5.1.

ced, and for a
hsons, may
sheet metal.

55.2 The't
comply with 1
(0.020 in).

5.6 Corrosjon protection

5.6.1 All fe
protected ad
aluminum, st
not required

he receptacle manufactirer's metal thickness specification but shall not be less

rous mefal-parts, including hinges, bolts, and fasteners, exposed after asse
ainst carrosion by painting, coating, or plating. Copper, aluminum, alloys o
ainless steel, and similar materials having inherent resistance to atmospheric
o-have additional corrosion protection.

nickness of a metal surface'for mounting a convenience receptacle of the snap-in type shall

than 0.51 mm

mbly shall be
f copper and
corrosion are

5.6.2 Edges, punched holes, and spot welds in prefinished steel, enclosed steel pipe, and hanger

locations for

painting or plating in ferrous metals do not require any corrosion protection.

5.6.3 The requirements of Clause 5.6.1 shall not apply to the following:

a) bearings, sliding surfaces of a hinge or shaft, hinge pins, and similar parts located on the exterior
of enclosures where such protection is not practicable; and

b) decorative parts.

5.6.4 Vitreous enamels may be used as a protective coating for ferrous sheet metal having a minimum
thickness of 0.6 mm (0.025 in).
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5.7 Polymeric materials

5.7.1 General

5.7.1.1 Polymeric materials shall comply with the applicable requirements of Clauses 5.7.1.210 5.7.1.8.
5.7.1.1 (MEX) In Mexico, polymeric materials shall have minimum thickness in accordance with Table
5.7.1 (MEX).

Table 5.7.1 (MEX)
Mini hict tor Dolymeri il

[See Clause 5.7.1.1 (MEX).]

Polymeric sheet

2 “No electrical

3 Examples of

1 “Reinforced” fefers to a form of construction that provides equivalent mechanical strength.

cceptable metheds of reinforcement are curved, ribbed, and flanged surfaces.

4 “Length” refers to the lohgest straight line that can be drawn on any un-reinforced flat section.

Un-reinforced Reinforged
Bpecific construction mm (in) mm (in)
At opening for donduit connection 1.016 (0.040) 1.016 (0.040)
Length more than 660 No electrical component 0.81 (0.082) 0.81 (0.032)
mm support
Electrical component 1.016 (0.040) 1.016 (0.040)
support
Length larger tfan 380 | No electrical component 0.81 (0.032) - -
mm and up to 660 mm support
Electrical component 0.8 (0.032) - -
support
Length not morg than No electrical component 0.71 (0.028) - -
380 mm support
Electrical component 0.71 (0.028) - -
support
NOTES

icomponent support” refers to the minimum thickness required for mounting of non-electrical parts.

5712 Ansg

nclosure of polymeric material where all live parts are insulated or permanently

spaced more

than 0.8 mm

0.032 in) from the enclosure shall:

a) have a minimum 5VA flammability rating or comply with the five-inch flame test of Clause 17.3;

b) have a temperature rating equal to or greater than its maximum operating temperature in the
luminaire;

c) comply with the polymeric impact test of Clause 17.41 for the parts that can be subject to impact
after installation;

d) comply with the mold stress-relief test of Clause 17.4 for molded or formed thermoplastic

materi

al;

e) comply with the abnormal overlamping operation test in Clause 16.5; and
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f) be resistant to UV radiation where the material is exposed to the sun or to fluorescent or
unjacketed metal halide light sources. The material shall be UV rated, tested in accordance with
the UV exposure test of Clause 17.5.5, or comply with the exposure to UV light test of UL 746C.

5.7.1.3 Inlieu of Clause 5.7.1.2 (a), an LED lens or diffuser that serves as an enclosure for LED arrays,
LED modules, and similar components where all live parts are insulated or spaced more than 0.8 mm
(0.032 in) from the lens or diffuser shall have a minimum V-0 flammability rating or comply with the vertical
flame test of Clause 17.26 and shall comply with the minimum flammability requirement in Clause 5.7.1.2
(b) through (d). Components required to have an enclosure by other clauses of the Standard shall be
required to meet Clause 5.7.1.2. This Clause does not apply to compartments containing splices, open
coils, fuse holders, or arcing components.

5.7.1.4 An enclosure of polymeric material where any uninsulated live parts are located,within 0.8 mm
(0.032in) of the enclosure shall comply with Clause 5.7.1.2 and shall:

a) haye a minimum hot-wire ignition rating (HWI) of 15 s or comply with the€-hot-wire ignition test of
Clauge 17.6 or the glow-wire end product test of Clause 17.7; and

b) haye a minimum high-current arc resistance to ignition rating (HAW,ef 15 arcs or cgmply with the
high-¢urrent arc ignition test of Clause 17.8 or the end-product arc resistance test of Jlause 17.9.

5.7.1.5 An enclosure of polymeric material where arcing parts, such as unenclosed switch|contacts, are
located:

a) mare than 13 mm (0.5 in) from the enclosure shalleomply with Clause 5.7.1.2;

b) within 13 mm (0.5 in) of the enclosure shall‘comply with Clause 5.7.1.2 and the hgt-wire ignition
test of Clause 17.6 or the glow-wire end product test of Clause 17.7.

5.7.1.6 A pplymeric part used to suspend another part shall:

a) have a minimum HB flammability rating or comply with the horizontal burning [flame test of
Clauge 17.25;

b) haye a temperature rating equal to or greater than the highest temperature measurgd on the part
during the normal temperature test of Clause 15; and

c) comply with tHe-polymeric support test of Clause 17.10 when the suspended partweighs more
than 0.9 kg (210).

5.7.1.7 A pplymeric material used as a barrier shall:

a) have a minimum HB flammability rating or comply with the horizontal burning flame test of
Clause 17.25;

b) have a temperature rating equal to or greater than its maximum operating temperature in the
luminaire;

c) for molded or formed thermoplastic parts, comply with the mold stress-relief test of Clause 17.4;
and

d) comply with the barrier strength test of Clause 17.1.

5.7.1.8 A polymeric material that can affect the integrity of a grounding or bonding means shall:

a) have a minimum HB flammability rating or comply with the horizontal burning flame test of
Clause 17.25;
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b) have a temperature rating equal to or greater than its maximum operating temperature in the
luminaire; and

c¢) in the case of thermoplastic parts, also comply with the mold stress-relief test of Clause 17.4
followed by the bonding circuit impedance test of Clause 18.2.

5.7.2 Metallized polymeric parts

5.7.2.1

Metallized polymeric parts coated with an electrically conductive material shall comply with the

metallized polymeric parts coating adhesion test of Clause 17.11 if peeling of the conductive material from
the polymeric parts can result in the risk of electric shock, fire, or operating temperature limits being

exceeded.

5722 The
without the u

Clause 6.15.3.

5.8 Baffles

5.8.1 Abaff

metallized parts that are accessible during user maintenance or compenent
e of tools and can involve the risk of shock shall be bonded to ground lin"acc

e shall:

a) be

b) be
a mini

c)ifm

|

ade of metal that complies with the appropriate reqtirements of Clause 5.5; or

ade of nonmetallic material that complies with the five-inch flame test of Claus
mum 5VA flammability rating; and

hde of perforated material, have one of the-following constructions:

1) a galvanized steel screen, or the equivalent, having a 14 x 14 mesh per sqy
wire with a minimum diameter,0f 0.46 mm (0.018 in);

replacement
prdance with

e 17.

w

or has

are inch and

2) a perforated metal plate,shaving evenly distributed openings that are not more than 11

per cm? (71 per in?) and_that have a maximum dimension of 1.6 mm (0.063 in); for
3) a perforated panel‘that complies with the flaming oil test of Clause 17.12.
5.9 Conduit knockouts and twistouts
5.9.1 A conduit knockout or twistout shall be secured in place so it can be removed without distorting the

enclosure bu
twistout test @

it remains in place during normal handling and shall comply with the conduit K
fClause 17.13.

nockout and

5.10 Mechanical joints and fastenings

5.10.1

in movement of conductors or wiring devices after the assembly is completed.

The method of making a joint shall provide strength and rigidity and prevent turning that can result

5.10.2 Self-threading screws, including sheet-metal screws, used to secure electrical or enclosure
component parts in place or together, shall comply with the self-threading screw torque test in Clause
17.14, when the screw threads into nonferrous metal or polymeric material.

5.10.3 A self-threading or sheet metal screw used for mounting or supporting a part that weighs more
than 3.4 kg (7.5 Ib) per screw shall comply with the self-threading screw torque test in Clause 17.14.
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5.10.3 (MEX) In Mexico, a self-threading or sheet-metal screw used for mounting or supporting a part
shall comply with the self-threading screw torque test of Clause 17.14.1 (MEX).

5.10.4 If threads of sheet-metal or self-tapping screws extend into a wiring compartment for a distance of
more than 5 mm (0.2 in), the conductors shall be reliably positioned away from the projecting screws, or
the conductors shall be sufficiently loose to prevent damage to the insulation.

5.10.5 Frictional contact between parts alone shall not be acceptable as means of preventing turning.
Turning may be prevented by the use of a suitable lockwasher properly applied, a locknut seated against
another nut, or an equivalent threaded assembly, or by some other equivalent method such as swaging or

suitable adhesive.

5.10.6 A sh
turning or log

5.10.7 She

a) for

eet metal nut for bolts larger than 6.4 mm (0.250 in) in diameter may be. us
sening if it is not depended upon for mechanical strength.

bt-metal nuts fabricated of heat-treated steel may be used:

assembly;

b) to prevent turning of threaded tubing no larger than 1/4 IPS; or

c)on

5.10.8 Whe

Clause 17.18§.

bolts or studs that are no larger than 6.4 mm (0.250 in)\in diameter.

n used as a supporting device, unthreaded tubing joints shall comply with the |

5.10.9 Fasteners, such as ferrules secured to the end of steel support cable used to suppo

the luminaire

5.10.10 Ca
luminaire or

5.10.11 En
interference

5.10.12 En

a) the
moun

, shall comply with the loading test of €lause 17.15.

5t metal fasteners, such as chains, hooks, threaded nipples, and hickeys, used
bections of the luminaire, shall'comply with the loading test of Clause 17.15.

Closure parts shall be secured by positive mechanical means, such as screw
it.

part does not have a knockout or conduit opening and complies with the s
ted parts pull test without conduit opening of Clause 17.16; or

b) th

parf has a knockout or conduit npnning and anpline with the ennp-in ortab-

bd to prevent

pading test of

t all or part of

o support the

5, welding, or

Closure parts may be secured by frictional contact alone under the following conditions:

hap-in or tab-

hounted parts

pull tests with conduit opening of Clause 17.17.

5.10.13 Snap-in and tab-mounted parts that are secured together by interference fit alone and that have
a knockout or conduit opening shall comply with the snap-in and tab-mounted parts test with conduit
opening of Clause 17.17.

5.10.14 Decorative parts of a luminaire secured by friction alone or an adhesive alone shall comply with
the loading test in Clause 17.15.

5.10.15 An assembly of glass and frame or glass and recessed trim, where the combination is secured to
the luminaire using friction such as spring loaded clips, shall comply with the loading test in Clause 17.15.
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5.11 Means of mounting

5.11.1 A luminaire shall have means for mounting, and if special hardware is required, the hardware shall
be provided and shall comply with the loading test of Clause 17.15.

5.12 Movable joints

5.12.1 A movable joint, such as a swivel joint or telescoping arm, containing conductors shall be
constructed so that movement of the joint will not result in damage to the insulation of conductors. Rotation
shall be limited to 370 degrees, or the movable joint shall comply with the movable joint rotation test of
Clause 17.19.

5.12.2 A mqvable joint containing conductors shall comply with the movable joint torsiop,and pull tests of
Clause 17.20]jand shall remain intact and operable.

5.13 Raceway tubing

5.13.1 Tubinpg shall be free from kinks or cracks, and if it is:
a) untihreaded metal tubing, it shall be at least 0.5 mm (0.020 in)thick;
b) thrgaded metal tubing, it shall be at least 1.0 mm (0.040;in) thick; or

c) metal tubing with rolled threads, it shall be at least 0:5mm (0.020 in) thick.
5.14 Condyctor protection

5.14.1 Conductors that pass over edges or thraugh openings in metal shall be secured from contacting
the edges or|be protected from cutting and abrasion. For sheet metal less than 1.1 mm (0.p42 in) thick,
protection shall be provided by one of the following methods:

a) rolling the edge of the metal(not less than 120 degrees;
b) a blishing or grommet of'a material other than rubber at least 1.2 mm (0.047 in) thick; or

c) glags sleeving at least 0.25 mm (0.010 in) thick.

5.15 Strainjrelief

5.15.1 Genfral

5.15.1.1 A strain-relief shall be provided for a flexible cord or conductor that can be subjected to pulling,
pushing, flexing, or twisting after the luminaire has been installed.

5.15.1.2 A strain-relief device, including a bushing with an integral strain-relief means, shall be designed
to limit the holding pressure without damaging the cord jacket or conductor insulation.

5.15.2 Flexible cord

5.15.2.1 A strain relief for a flexible cord shall comply with the 15.9 kg (35 Ib) strain-relief test of Clause
17.21.1.

5.15.2.2 A strain relief shall be provided at both ends of a flexible cord when the cord supports a
luminaire or luminaire part.


https://ulnorm.com/api/?name=UL 1598 2024.pdf

JANUARY 31, 2024 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598 45

5.15.2.3 A strain relief shall be provided at only one end of a flexible cord under the following conditions:

a) the cord is attached directly to a wiring device, such as an attachment plug, by the wiring device
manufacturer; or

b) comply with the strain-relief test of Clause 17.21.1.

5.15.2.4 A strain relief shall not be required at the canopy end of a cord-pendant luminaire if instructions,
in accordance with Table 20.1.1, Item 1.33, are furnished with the luminaire to show the method of strain
relief that shall be applied in the field, such as a knot in the cord.

5.15.2.5 A cord-equipped luminaire without an attachment plug shall be provided with one of the
following:

a) a sfrain-relief device for use in a standard conduit opening; or

b) insfructions to identify the strain relief to be used, in accordance with Table-20.1.1, ltem 1.33.
5.15.3 Conductors
5.15.3.1 THe strain relief for a conductor shall comply with the pull fest of Clause 17.21.2.
5.16 Glass]
5.16.1 General

5.16.1.1 Edges of glass accessible during normaliuse or maintenance shall be seamed| swiped, fire-
polished, or gimilarly treated to eliminate sharpness:

5.16.2 Minimum thickness

5.16.2.1 THe minimum thickness (and exposed area of glass used as an enclosurg shall be in
accordance With Table 5.16.2.1.

Table 5.16.2.1
Thickness of glass panels

(See Clauses 5.16.2.1 t0 5.16.2.5.)

Minimum thickness of glass
Exposed area of glass Flat glass Curved glass
cm? (in?) mm (in) mm (in)
0-968 (0-150) 2.1 (0.083) 2.1 (0.083)
969 — 3226 (150 — 500) 2.54 (0.100) 2.1 (0.083)
3227 - 7097 (500 - 1100) 3.56 (0.140) 2.54 (0.100)
7098 - 9316 (1100 — 1444) 3.56 (0.140) 2.54 (0.100)

5.16.2.2 The minimum thickness and exposed area of flat glass panels, smooth or otherwise, shall be in
accordance with Table 5.16.2.1.

5.16.2.3 The minimum thickness and exposed area of glass that is curved or bent, or of globes of any
shape shall be in accordance with Table 5.16.2.1, unless the exposed area is less than 1774 cm? (275 in?).
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5.16.2.4 Untempered glass that is not in accordance with the minimum thickness shown in Table
5.16.2.1 shall provide equivalent mechanical strength.

5.16.2.5 Tempered glass that is not in accordance with the minimum thickness and exposed area shown
in Table 5.16.2.1 shall comply with the tempered glass impact test of Clause 17.22.

5.16.2.6 The minimum thickness of fluted, ribbed, or patterned glass shall be measured from a valley of
one side to the other flat side, or between valleys on opposite sides.

5.16.2.7 (MEX) In Mexico, borosilicate and tempered glass shall comply with the thermal shock tests of
Clause 17.36 (MEX).

5.17 Glass Isupport

5.17.1 Glasp shall be secured in place and shall not be subjected to undue strain”that can result in
breakage or release during normal use or maintenance.

5.17.2 Glasp mounted in a frame that is required to be opened or remaved for maintengnce shall be
secured to th¢ frame.

5.17.3 Clipg that are used to secure a glass panel to the frame~shall overlap the glass af least 5 mm
(0.20 in).

5.17.4 An gdhesive material used as the sole support, of glassware shall comply with the adhesive
support test gf Clause 17.23.

517.5 A chInneI or frame for holding glass diffusers shall be:
a) ste¢l at least 0.4 mm (0.016 in) thick;
b) nonferrous metal at least 0.5-nm’(0.020 in) thick; or

c) polymeric material at least *.5 mm (0.059 in) thick.

5.17.6 Glasg globes, glass_panels, or decorative glass parts shall be secured by one or| more of the
following medgns:

a) a circular fitter with at least three supports;

b) a threaded stud and nut;

c) a threaded glass part and associated fitter;

d) a frictional contact assembly that complies with the glass support test of Clause 17.24;
e) an adhesive that complies with Clause 5.17 4;

f) its own weight in a frame or fitter that is not hinged; and

g) a straight rod with a stop or a hook through a hole in the glass.
5.18 Thermal insulation

5.18.1 Thermal insulation shall be fire-resistant material, such as glass fiber, inorganic material, or
polymeric material.
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5.18.2 A polymeric thermal insulation material shall:

a) have a temperature rating equal to or greater than the operating temperature in the luminaire;
and

b) have a minimum HB flammability rating, or comply with the horizontal burning flame test of
Clause 17.25.

5.18.3 Thermal insulation shall be reliably secured in place. It shall be attached to the luminaire in the
correct position by at least one of the following means:

a) staples or bolts;

b) adllmesive applied to at least one-third of the surface of the insulation;

c) pafts of the luminaire that do not have to be removed for installation.* A“supply conductor
proje¢ting through the insulation is not acceptable for securing the insulationin place; fand

d) other means if investigated and found to be mechanically equivalent.

5.18.4 Thefmal insulation shall not be located within 6.4 mm (0.25 in)«of any opening for the connection
of conduit unless the insulation is attached to a cover or other part that will be removed when conduit is
being attach¢d to the luminaire.

5.18.5 Glags fiber thermal insulation provided as an integral part of the luminaire shall haye a minimum
density of 9.6 kg/m?® (0.6 Ib/ft?).

5.19 Contihuous row mounting

5.19.1 A luminaire intended for continuous row mounting shall have provision for a coupling method and
be marked in accordance with Table 20.1.1, Item 2.16.

5.19.2 A luminaire intended for continuous row mounting shall have adequate space for a{ least four 12
AWG branch|circuit conductors.

5.20 Raceways

5.20.1 Thelrequirements in Clause 5.20 shall apply to surface-mounted or recessed luminaires intended
to serve as g raceway/for conductors of a circuit other than the conductors of the branch-cirfuit supplying
the luminaire].

5.20.2 The raceway portion of a luminaire shall comply with the applicable requirements of UL 5 or CSA
C22.2 No. 62.

5.20.3 The luminaire shall comply with the temperature test of Clause 15.11 and be marked as suitable
for use as a raceway, in accordance with Table 20.1.1, ltem 1.7.

6 Electrical construction
6.1 General

6.1.1 The requirements in Clause 6 shall be used in conjunction with the applicable supplementary
requirements in this Standard.
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6.1.2 Current-carrying parts shall be copper, copper alloy, nickel alloy, or stainless steel, unless
otherwise specified in this Standard.

6.2 Wiring devices

6.2.1 A wiring device shall be rated for the temperatures, locations, voltage, and current encountered
during normal operation.

6.2.2 A luminaire incorporating a wiring device rated for ac use shall be marked with the frequency or for
ac use only, in accordance with Table 20.1.1, Item 1.4 or 3.7.

6.2.3 A Wirlly cdevice—shatt—be prevet ted—from any tuIII;IIU that—can app:y tenstom—{o conductor
connections, fesult in damage to the conductor, or otherwise adversely affect the assemblyfriction alone
between the mating parts of the assembly shall not be acceptable as a means to prevent turnipg.

6.2.4 Parts pf wiring devices that are removable from outside the enclosure without the use of ordinary
tools shall nof result in access to live parts within the enclosure.

6.2.5 The rating of an attachment plug assembled to a flexible cord for-Connection to a ranch circuit
shall comply ith Table 6.2.1.

Table 6.2.1
Attachment plug ratings for cord-connected luminaires

(See Clause 6.2.5)

Maximjum luminaire input rating in amperes Minimum attachment plug rating in amperes
12 15
16 20
24 30
40 50

6.3 Lampholders
6.3.1 Alampholderof.a [luminaire shall be suitable for the application.

6.3.2 A lamp-supported lampholder shall be provided with stranded conductors.

6.3.3 A husk or sleeve made of treated cellulosic fibre, provided to electrically insulate the terminals and
screwshell of a lampholder, shall be at least 0.8 mm (0.032 in) thick and shall be positively retained. If the
husk or sleeve is not positively retained and the wire terminals of the lampholder are accessible with the
husk or sleeve removed, they shall be additionally enclosed in accordance with Clause 5.3.

6.3.4 The screwshell of a lampholder directly supplied by the branch circuit shall be connected to the
neutral grounded conductor.
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6.4 Switches
6.4.1 General

6.4.1.1 A switch shall have a minimum ampere rating equal to the total load current it controls multiplied
by the load factor shown in Table 6.4.1.1.

6.4.1.2 A switch shall disconnect all of the ungrounded conductors of a supply circuit simultaneously,
except as specified in Clause 6.4.1.4.

6.4.1.3 A single-pole switch shall not be connected in the neutral grounded conductor.

6.4.1.4 When a single-pole photocontrol switch is used on a line-to-line supply, the luminaire shall be
marked with|a caution to disconnect the power before servicing, in accordance with,1able|20.1.1, ltems
3.19and 3.6

6.4.1.4 (CAN) In Canada, the caution marking of Table 20.1.1, Item 3.19, shallnot be required.

6.4.1.5 A lyminaire provided with a receptacle for a photocontrol shall be:
a) shipped with the control or shorting plug; or

b) mgrked to require the installation of the control orplug, in accordance with Tabl¢ 20.1.1, Item

1.20.
Table 6.4.1.1
Switch rating load factor
(See Clause 6.4.1.1 and H.6.4.1.)
General use
Special use switches switches
L-rated T-rated Ampere rated Ampere rated Ampere rated
Type of load (ac only) (ac/dc) (ac only) (ac/dc) (ac only)
Tungsten filament 1 1 3 3 1
Inductive 1 1 2 2 1
Receptacle 1 1 3 3 1

6.4.2 Interlockswitches

6.4.2.1 An interlock switch shall be rated for the load it controls or shall comply with Clauses 6.4.2.2 to

6.4.2.4.

6.4.2.2 A polymeric switch enclosure shall:

a) have a minimum V-2 flammability rating, or shall comply with the vertical burning flame test of
Clause 17.26 or the needle flame test of Clause 17.27; and

b) have a temperature rating suitable for the temperature attained during the normal temperature
test of Clause 15.

6.4.2.3 Current-carrying parts shall be copper, copper alloy, or stainless steel, except that stainless steel
shall not be used for quick-connect terminals, solder terminals, and arcing parts.
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6.4.2.4 Aninterlock switch shall comply with the interlock switch endurance test of Clause 18.3.

6.5 Receptacles

6.5.1

in accordance with Table 20.1.1, Item 3.3 or 3.4.

A convenience receptacle in a luminaire shall be a grounding type and marked for maximum load

6.5.2 A convenience receptacle shall not be provided in a ground-mounted recessed or ceiling-mounted

luminaire.

6.5.3 A luminaire may be provided with a maximum of one duplex or two single convenience

receptacles.
6.6 Fuses 3

6.6.1 Arepl

6.6.2 The f
specified in T4

6.6.3 A fus
during fuse rg

6.6.3 (USA
during fuse rqg

6.6.4 Afuss

nd fuseholders
hceable fuse shall be of the type that requires mounting in a fuseholder.

se identification and ampere rating shall be marked on orsadjacent to the fi
ble 20.1.1, Item 3.5.

eholder shall disconnect all ungrounded conductorfsyof the supply circuit si
placement.

In the United States, the fuseholder is not reguired to disconnect all ungrounde
placement.

shall not be connected in the neutral'grounded conductor.

6.7 Ballasts and transformers

6.7.1 Gene

6.71.1 Alu

al

minaire incorporating a ballast or transformer having an open circuit voltage

1000 V shall be marked not forjuse in dwellings, in accordance with Table 20.1.1, ltem 2.5.

6.7.1.2 Abez
was designeq
instructions o
6.7.2.

llast or fransformer required to operate lamps of the type and wattage for which
shall*be’provided with the luminaire and shall be wired in accordance with th
h or with the ballast. For luminaires designed for use with remote ballasts, seg

iseholder as

multaneously

d conductors

bf more than

the luminaire
e diagram or
also Clause

6.7.1.3 When a luminaire is intended to be connected to the line and neutral grounded conductors of a

branch circuit

, as shown in Figure 6.7.1.1, and is provided with:

a) an auto-transformer or an auto-transformer-type ballast, the screwshell of the lampholder shall
be connected to the neutral grounded conductor, unless provision is made to protect against
accidental contact with the lamp screwbase during insertion or removal of the lamp; or

b) an isolating-type transformer or ballast, the screwshell of the lampholder shall be separately
bonded to ground, unless provision is made to protect against accidental contact with the lamp
screwbase during insertion or removal of the lamp.

6.7.1.3

(USA) In the United States, when a luminaire intended to be connected to the line and neutral

grounded conductors of a branch circuit, as shown in Figure 6.7.1.1 (USA), and provided with:
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a) an auto-transformer or an auto-transformer-type ballast, the screwshell of the lampholder shall
be connected to the neutral grounded conductor, unless provision is made to protect against
accidental contact with the lamp screwbase during insertion or removal of the lamp; or

b) an isolating-type transformer or ballast, the screwshell of the lampholder shall not be required to
be separately bonded to ground.
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Ballast and transformer connection diagrams

(See Clauses 6.7.1.3 and 6.7.1.4.)
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Figure 6.7.1.1 (USA)

Ballast and transformer connection diagrams for United States

[See Clauses 6.7.1.3 (USA) and 6.7.1.4 (USA).]
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6.7.1.4 When a luminaire intended to be connected to the line-to-line conductors of a branch circuit, as
shown in Figure 6.7.1.1, and is provided with:

a) an auto-transformer or auto-transformer-type ballast, provision shall be made to protect against
accidental contact with the lamp screwbase during insertion or removal of the lamp; or

b) an isolating-type transformer or ballast, the screwshell of the lampholder shall be separately
bonded to ground, unless provision is made to protect against accidental contact with the lamp
screwbase during insertion or removal of the lamp.

6.7.1.4

conductors of a branch circuit, as shown in Figure 6.7.1.1 (USA), and provided with:

(USA) In the United States, when a luminaire intended to be connected to the line-to-line

a) an
accidg

b) an
be sef

6.7.1.5 Allo
acceptable, W

a)am
b) a hi
c)alo

d)ab
insula

e) for
ballas
tempe

f) a bg

huto-transformer or auto-transformer-type ballast, provision may be made to \pr
ntal contact with the lamp screwbase during insertion or removal of the lafp;or

solating-type transformer or ballast, the screwshell of the lampholderyshall not b
arately bonded to ground.

ith the following exceptions:
etal halide or mercury vapor type shall not representta high-pressure sodium typ
gh pressure sodium type shall not represent a, métal halide or mercury vapor typ,
wer wattage shall not represent a higher wattage type.

allast with one class insulation system™shall not represent a ballast with a d
ion system.

a ballast of other than the enclosed and potted type with a Class 105 insulati
with a bench-test tempefature shall not represent a ballast with a highe
rature.

llast that is not thermally protected shall not represent a ballast whose thermal p

1) is buried within the ballast and has a temperature rating of less than the
ballast system; or

2) is loeated on the ballast core or under the wrap of an open coil and has a
rating of less than 90 °C for a Class 105 system, 110 °C for a Class 130 syste
fora Class 180 system.

otect against

e required to

ving the thermal test results of one HID ballast to represent other HID ballasts shall be

©

fferent class

bn system, a
r bench-test

rotector:

rating of the

temperature
m, or 150 °C

6.7.1.6 The isolated low voltage secondary output terminals of a power source shall not be bonded to
ground unless the power source has been investigated and found not to present a risk of electric shock

when bonded

to ground.

6.7.2 Luminaires with remote ballasts or transformers

6.7.2.1

A luminaire designed for use with a remote ballast or transformer and not provided with integral

leads shall be provided with a means for terminating the ballast or transformer leads inside the luminaire.

6.7.2.2 A luminaire designed for use with a remotely mounted ballast or transformer shall be thermally

protected if it

is of incandescent or HID type and is intended for recessed mounting.
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6.7.2.3 A luminaire designed for use with a remote ballast or transformer shall be marked with the watts
and lamp type in accordance with Table 20.1.1, Item 1.42.

6.7.2.4 Aluminaire designed for use with a remote ballast or transformer and required to be connected to
secondary circuit conductors rated higher than 60 °C shall be marked to indicate the minimum acceptable

temperature rating of the secondary conductors in accordance with Table 20.1.1, ltem 1.1.
6.8 Capacitors
6.8.1 A capacitor, other than the type specified in Clause 6.8.2, shall be rated for the appropriate voltage

and the maxi

mum available fault current (AFC) to which it can be subjected, as follows:

a)ay
b)ay

c) th
deter

6.8.2 A dry
maximum av|

6.8.3 A lum
a) ha
b) prg

accor

6.8.4 Then
circuit that is

6.8.5 The V
50 Vor less,

where:

J=th

alue of 10 000 A minimum when connected directly across the branch circuit;
Alue of 200 A minimum when connected in series with a ballast coil; or

maximum current available to the capacitor under capacitor ¢short-circuit
ined by investigation.

metallized-film capacitor operating at a maximum of 3304V ‘shall not be requi
pilable fault current rating.

inaire incorporating a capacitor as a component séparate from the ballast shall:
e a maximum rating of 0.06 yF and a maximum-operating potential of 500 V pes

vide means to discharge the capacitor within 1 min after removal of the capaci
dance with Clauses 6.8.4 to0 6.8.6.

heans to discharge the capacitdrmay consist of a bleeder resistor or a closg
not opened by lamp removal'dr.operation of a switch, fuse, or similar device.

oltage across the capacitor terminals at the end of 1 minute shall be reduced
and the energy storedishall be less than 20 J, as determined by the equation:

J=5x10"¢cv’

e energy stored, J

condition, as

red to have a

k; or

for voltage, in

d loop of the

to a value of

C = the capacitor rating, uF

V = the capacitor peak voltage, V

6.8.6 The maximum value of a bleeder resistor shall be determined by the equation:

where:

K
R==
C

R = the resistance value, MQ

K = the resistor factor determined from Table 6.8.1
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C = the capacitor rating, pF

Table 6.8.1
Bleeder resistor factor (K)

(See Clause 6.8.6.)

Capacitor voltage

RMS volts Peak volts Factor (K)
0-70 0-100 85
H—78 404—H40 76
79-85 111-120 70
86 — 92 121-130 63
93 -99 131-140 55
100 - 106 141 -150 54
107 - 120 151 -170 50
121 - 141 171 -200 44
142 - 169 201 -240 39
170 - 197 241-280 35
198 — 230 281-325 32
231 - 265 326 - 375 30
266 — 318 376 — 450 27
319 - 353 451500 26
354 — 495 501 - 700 23
496 — 707 701 - 1000 19
NOTE For a trahsformer-type ballast, the voltage value to be applied according to this table is the rms voltage rating of the
capacitor as spgcified on the ballast.
6.8.7 An oilffilled capacitor shall-be provided with an expansion spacing between any luminaire part and
the capacitor ferminals in accerdance with Clause 6.8.8, unless marked otherwise on the capacitor.
6.8.8 In addition to the“electrical spacing required in Clause 6.12, the minimum expangion spacing
perpendiculaf to the ¢apacitor terminal shall be:
a) 11 mm\(0744 in) for a maximum of 300 V; or

b) 13 mm (0.50 in) for a voltage more than 300 V.

6.9 Conductors and cords

6.9.1 Current-carrying conductors shall be copper, copper alloy, or nickel alloy.

6.9.2 (CAN) In Canada, conductors shall be minimum 18 AWG, except as specified in Clause 6.9.3, and
shall be rated for the voltage, current, temperature, and condition of service to which they will be
subjected, in accordance with Table 6.9.1 (CAN).
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Table 6.9.1 (CAN)
CEC conditions of use and conductor temperature ratings for flexible cords and equipment wires

(See Clauses 6.9.2 (CAN), 6.14.3.2, and 6.14.3.3.)

Location Usage Description Type Rating, Volts Temp. °C Notes
Dry Not Hard Equipment Wire | GTF 600 125 1
Usage
HPN 300 90
SPT-1 300 60
SPT-1 300 105
SPT-2 300 60
SPT-2 300 105
Flexible Cord SPT-3 300 60
SPT-3 300 105 2
SV 300 60
SVO 300 60
SVT 300 60
SVT 300 105
CL751 300 75
CL901 600 90
CL1051 300 105 !
ﬂg;g"':rd CL1251 600 125 1
CL1251-R3 600 150 1
CL1502 600 150
Dry or Damp REW (0.015) 300 105 1
REW (0.030) 600 105
Equipment Wire SEW %00 200 3
SEWF-1 300 150 3
SEW-2 600 200 3
SEWF-2 600 150 3
TEW 600 105 1&2
TEWN 600 105 1&2
TR-32 600 105 1
TRB-32 600 105 1
TR-64 600 105 1
TRB-64 600 105 1
HSJO 300 90
SJ 300 60 2
For Hard Usage | Flexible Cord SJO 300 60
SJT 300 60 2
SJT 300 105
S 600 60
E‘;;S:tra Hard | Eiexible Cord I 500 5 ,

Table 6.9.1 (CAN) Continued on Next Page
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Table 6.9.1 (CAN) Continued

| Location Usage Description Type Rating, Volts Temp. °C Notes

| ST 600 60
ST 600 105
CXWT 300 60
S:;g: Hard Flexible Cord | CXWT 600 60
PXWT 300 60
SJow 300 60

\?Jgtor Dampor | £or Hard Usage | Flexible Cord | SJTW 300 60 2
SJTW 300 105
sow 600 60

5‘;;5;‘”3‘ Hard | ioxible Cord | STW 600 60 2
STW 600 105

NOTES
1 A voltage of 11000 V is permitted when the current is limited by a transformer, reactor, or resistor.
2 Temperature fating is limited to 60 °C when exposed to oil.

3 A temperatur¢ rating of 250 °C is permitted when the conductor is nickel or nickel-plated copper.

6.9.2 (USA) In the United States, conductors shall be minimum 18 AWG, except as specified in Clause
6.9.3, and shall be rated for the voltage, current, temperature; and condition of service to whigh they will be
subjected, in accordance with Table 6.9.2 (USA) and Tabkle 6.9.3 (USA).

Table 6.9.2 (USA)
NEC temperature and voltage:ratings of flexible cords and equipment wire

(See Clauses 6.9.2 (USA), 6.14.3.2, and 6.14.3.3.)

Location Usage Description Type Rating, V Temp. °C Notes

FEPW 600 75

PFAH 600 250

RH 600 75

RHH 600 90

T 600 60

Dry Equipment wire

TFE 600 250

| THHN 600 90

| THHW 600 90
| z 600 90 2
ZW 600 90 2

C 300 60

Dry Not hard usage | Flexible cord D 300 60

FFH-1 300 75

Dry or damp Equipment wire FFH-2 600 75

KF-2 600 200

Table 6.9.2 (USA) Continued on Next Page
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Table 6.9.2 (USA) Continued

Location Usage Description Type Rating, V Temp. °C Notes
KFF-1 300 200
KFF-2 600 200
HF 600 150
HF-1 300 200
HFF 600 150
PAF 600 250
PAFF 600 150
PF 600 200
PFF 600 150
PGF 600 200
PGFF 600 150
PTF 600 250
PTFF 600 150
RFH-1 300 75
RFH-2 600 75
RFHH-2 600 90 2
RHH 600 90 2
RHH-3 600 90 2
SE-1 300 200
SF-2 600 200
SFF-1 300 150
SFF-2 600 150
TF 600 60
TFF 600 60
TFN 600 90
THHN 600 90 2
XHHW 600 90 2
XF 300 150
XFF 300 150
z 600 90 2
ZF 600 50
ZFF 600 150
ZHF 600 200
W 600 90 2
Dry or damp Not hard usage | Flexible cord HPW 300 90 2
S 600 60
Extra-hard S 600 75 1
usage SE 600 60
SE 600 75 1
Hard usage SJ 300 75 1

Table 6.9.2 (USA) Continued on Next Page
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Table 6.9.2 (USA) Continued

Location Usage Description Type Rating, V Temp. °C Notes
SJE 300 75 1
SJO 300 60
SJO 300 75 1
SJOO 300 60
SJOO 300 75 1
SJT 300 60
SJT 300 75 1
SJT 300 90 1,2
SJT 300 105 1,2
SJTO 300 60
SJTOO 300 60
SP-1 300 60
SP-2 300 60
SPE-1 300 60
SPE-1 300 75 1
SPE-1 300 90 1,2
Nothard usage SPE-1 300 105 1,2
SPE-2 300 60
SPE-2 300 75 1
SPE-2 300 90 1,2
SPE-2 300 105 1,2
SO 600 60
SO 600 75 1
Extra-hard SO 600 90 1.2
usage SO0 600 60
SO0 600 75 1
SO0 600 90 1,2
SPT-1 300 60
SPT-1 300 75 1
SPT-1 300 90 1,2
SPT-1 300 T05 1,2
SPT-2 300 60
Not hard usage SPT-2 300 90 1,2
SPT-2 300 105 1,2
SPT-3 300 60
SPT-3 300 75 1
SPT-3 300 90 1,2
SPT-3 300 105 1,2
Extra-hard ST 600 60
usage ST 600 75 1

Table 6.9.2 (USA) Continued on Next Page
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Table 6.9.2 (USA) Continued

Location Usage Description Type Rating, V Temp. °C Notes
ST 600 90 1,2
ST 600 105 1,2
STO 600 60
STOO 600 60
Sy 300 60
SVE 300 60
SVO 300 60
SVO 300 90 1,2
SVOO 300 60
SVOO 300 90 1,2
Not hard usage
SVT 300 60
SVT 300 75 1
SVT 300 90 1,2
SVT 300 105 1,2
SVTO 300 60
SVTOO 300 60
RHW 600 75
RUW 600 60
THW. 600 75
32( damp, or Wire FHWN 600 75
T™W 600 60
XHHW 600 75
W 600 75
Dry, damp, or Same as Flexible~eord Any if marked As marked on As marked on 2,3
wet specified for as specified in cord cord
cord type under Note 3
dry or damp
NOTES:
1 The insulatiop temperatute-rating is marked on the surface of the flexible cord.
2 See Clause $.9.7 for'inereasing the insulation temperature rating using sleeving.
3 Flexible cord|thatis suitable for use in a wet location is surface marked with a "W" or "Water Resistant".
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Table 6.9.3 (USA)

Appliance wiring material insulation type, voltage, and temperature ratings for United States

[See Clauses 6.9.2 (USA) and 6.14.3.3.]

Minimum thickness of insulation
300 volts 600 volts
With added With added impregnated
impregnated braid braid or nylon cover

Without braid cover Without braid [min 0.1 mm (0.004 in)]
Types of insulation mm (in) mm (in) mm (in) mm (in)
Thermoplastic 0733 (0013) 0733 (07013) 0769 (07027) 0738 (0.015)
Thermoset 0.33 (0.013) 0.33 (0.013) 0.69 (0.027) 0.69 (0.027)
Rubber 0.69 (0.027) 0.33 (0.013) 1.02 (0.040) 0.69 (0.027)
Neoprene 0.69 (0.027) 0.33 (0.013) 1.07 (0.042) 0.69 (0.027)
Silicone rubber - - 0.33 (0.013) - - 0.69 (0.027)
Fluoro-plastic* 0.30 (0.012) - - 0.46 (0:018) - -

*Polytetrafluorg

ethylene or fluorinated ethylene propylene.

NOTE The tem
1 colored threa
2 durable, conti

3 durable and |4
the surface of t

The number an
blue for 125 °C
temperature of

berature marking of appliance-wiring material or miscellaneous wire €onsists of:

is;

gible indelible ink printing (or legible indent printing) of words, stating the temperature in degrees Cq
e insulation.

H color of the threads or stripes are as follows: one green for 75 °C; one red for 90 °C; one yellow for|
one brown for 150 °C; one black for 200 °C; two-black for 250 °C. If a stripe or thread is used to ider|
an 80 °C thermoplastic-insulated wire (the identification is not required), the stripe or thread is green

huous (unbroken), straight, longitudinal stripes printed in indelible ink on the surface of the insulation;

or

Isius on (or in)

105 °C; one
tify the

In Mexico, conductors shall\be a minimum of 16 AWG (1.307 mm?) and shal
urrent, temperature, and,eonditions of service.

re they are completely enclosed;
re they afe-not subject to movement under normal use; and

e secondary of a transformer, or in a circuit using solid-state devices.

ctors of a size smallerthan 18 AWG may be used under the following conditions:

be rated for

6.9.2 (MEX
the voltage, ¢
6.9.3 Condy
a) whe
b) whg
c)in th
6.9.3 (MEX

permitted to be used where the current does not exceed 6 A.

In Mexico, conductors of a size smaller than 16 AWG, but not smaller than 16 A

G, shall be

6.9.4 Conductors of a size smaller than 24 AWG (0.21 mm?) may be used under the following conditions:

a) the

conductors are in Class 2 power limited circuits only;

b) the current carrying capacity of the conductor is not exceeded and is sufficient to carry the

contin

c) the

uous normal load current without any temperature related issues; and

construction complies with Item (1) or (2), as follows:

1) the conductors shall have an insulation rating not less than the voltage on the conductor
and be stranded if accessible during use or maintenance, or inaccessible but subject to

movement during maintenance; or
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2) the luminaire shall be provided with a barrier to prevent contact with wiring that is not

connected to a Class 2 circuit. The width of an opening between a barrier

and adjacent

parts shall not exceed the diameter of the Class 2 circuit wire. This dimension shall be

measured between the barrier and the enclosure walls, components, or the |
as part of the compartment for the Class 2 wiring.

ike that serve

6.9.4 (MEX) In Mexico, conductors of a size smaller than 18 AWG (0.82 mm?) but not smaller than 24
AWG (0.21 mm?) may be used in the secondary of a transformer, ballast, or in a circuit using solid-state
devices, but they shall not be used in the power supply line.

6.9.5 A conductor or cord that can be flexed because of an adjustable, movable, or flexible part of a

luminaire sh

Il be of the stranded type and shall be secured so it will not be cut or a

raded under

conditions of]

6.96 Inal
the tempera
component it

6.9.7 Anin
°C, or 125 °
supplementa
(0.010 in) we
0.25 mm (0.4

6.9.8 Anin
be used if th
difference bg

6.10 Uneng

6.10.1
2 circuit.

The
6.10.2 The
luminaires ar

6.10.3 Ifth
(e.g.,intoa

TU

intended use, including relamping, servicing, and inspection of supply connedtig

minaire construction that allows the conductor or cord to be pushed back into
re rating of the conductor or cord shall be suitable for the operating tempe
can contact.

sulated conductor, including each insulated conductor of a‘cord, that is rated f
C shall be considered as rated for 150 °C if each conductor is individually
| insulation consisting of snugly fitting woven glass fiber sleeving having at lea
Il thickness or at least two layers of glass fiber tape\that provide a total thickng
10in).

sulated wire connector having a voltage rating less than that required for the ap
e splice, including the connector, is additionally covered with insulation rated f
tween the required voltage and the rated voltage of the connector.

tlosed conductors in Class 2 .circuits

be requirements apply only.to’'unenclosed electrical conductors integral to a lum

be conductors aré permitted in surface-mounted luminaires, and on the room sid
d when the luminaire is constructed in accordance with 6.10.3.

bse conduetors will be concealed within a building cavity after recessed lumina
all or.aceiling), they are permitted only in:

ns.

the luminaire,
rature of any

or 90 °C, 105
provided with
st a 0.25 mm
bss of at least

plication may

br the voltage

inaire’s Class

e of recessed

re installation

les; or

a) Air

handling recessed luminaires when the conductors are CL2P, CL3P or CMP cakl

b) Any other recessed luminaires when the conductors are:

1) Power-limited cable types CL2, CL3, CL2P, CL3P, CL2R, CL3R, CMP, or PLTC

regardless of length;
2) Appliance wiring material no longer than 100 mm (4 in);
3) Appliance wiring material with a VW-1 flame rating regardless of length; or

4) Appliance wiring material enclosed in either glass fiber sleeving or

VW-1 rated

thermoplastic sleeving regardless of length, where the sleeving is at least 0.25 mm

(0.010 in) thick.


https://ulnorm.com/api/?name=UL 1598 2024.pdf

64 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598 JANUARY 31, 2024

6.10.4 Recessed luminaires employing unenclosed appliance wiring material, as permitted by Clauses
6.10.3(b)(2) — 6.10.3(b)(4), shall be marked for use in non-fire-rated installations only, in accordance with
Table 20.1.1, ltem 1.26.

6.11 Identification and polarity

6.11.1 A conductor terminal intended for the connection of the neutral conductor of the branch circuit
shall be substantially white in color or be marked neutral adjacent to the terminal in accordance with Table
20.1.1, Item 1.5.

6.11.2 The insulation on a conductor intended for connection to the neutral conductor of the branch
C|rcu|t Sha“ b identified hy one nfthe fnllr\\lulng means:

a) be ¢olored white or grey;
b) be ¢f any color except green, with a continuous white tracer throughout its-length;

c) be fidentified at the point where connected to the branch circuit by.white paint, [tape, ink, or
permgnent tag; or

d) be provided with one or more raised longitudinal ridges, if a parallel conductor flexible cord.

6.11.3 The identified terminal of a wiring device shall be connected to the neutral conductor pf the branch
circuit.

6.11.4 A cord-and-plug-connected luminaire equipped-with a polarized two-pole, two-wire parallel blade
attachment plug shall be marked for proper polarity in.accordance with Table 20.1.1, ltem 4.5.

6.12 Electrical spacings

6.12.1 The minimum spacings other than-on printed circuit boards or on board-mounted|components
shall be not Igss than those shown in Table 6.12.1 between:

a) unipsulated live parts of different potential; and
b) uninsulated live parts and non-current-carrying metal parts.

Table 6.12.1
Minimunj spacings other than on printed circuit boards or on board-mounted components -

clearancethrough air and creepage distances over surface for uninsulated live parts

(See Clauses 6.12.1,6.12.7,6.12.10, and 6.12.13.)

Minimum spacing clearance through
Voltage range, V Voltage range, V air Minimum spacing creepage distance
rms peak mm (in) mm (in)

0-50 0-71 1.6 (0.063) 1.6 (0.063)
51-150 72-212 3.2 (0.125) 6.4 (0.250)

151 -300 213-423 6.4 (0.250) 9.5 (0.375)
301-600 424 — 846 9.5 (0.375) 9.5 (0.375)
601 —2000 847 — 2828 9.5 (0.375) 12.7 (0.500)
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6.12.2 As an alternative to those spacings required in Clause 6.12.1, for locations other than for wiring
terminals or spacings to a dead-metal conductive enclosure, spacings are permitted to be in accordance
with UL 840 and CSA C22.2 No. 0.2. Overvoltage Category Il applies to circuits directly connected to the
branch circuit. Printed wiring boards are presumed to have a minimum CTI of 100 unless known to be
greater.

6.12.3 Spacings shall be measured with all fittings installed as intended, whether or not they are
furnished with the luminaire. Parts that can be rotated after installation shall be moved to a position that
minimizes the spacing being measured.

6.12.4 The spacings at fuses and fuseholders shall be measured with the fuses in place and with the

fuses remov:

d. The fuses shall be those with the maximum standard dimensions

6.12.5 The
than lamp ig
rated voltageg

6.12.6 The
be not less th

6.12.7 The
grounded ng
(0.250 in) ov

6.12.8 The

spacing shall be determined using the voltage measured between the electrical parts, other

hiters, operating under normal operation with the luminaire connected to-a po
and frequency.

spacing between uninsulated live parts of different circuits involving different
an that required for the circuit of the higher voltage.

spacings between field wiring terminals of different pofential and between the te
n-current-carrying part shall be not less than 3.29ymm (0.125 in) through air
br surface or as indicated in Table 6.12.1, whichever'is greater.

spacings of a branch circuit conductor ferminal shall be measured with t

wer supply of

oltages shall

rminals and a
and 6.4 mm

he conductor

installed. The size of the conductor shall be suitable forthe luminaire current rating but shall pot be smaller

than 14 AWG.

6.12.9 For
uninsulated

6.12.10 A
shoulder or 4

6.12.11
applicable cq
CSA C22.2 N

6.12.12 Th

Spacings for printed circuit boards and for board-mounted components shall

the purposes of measuring spacings, a film-coated conductor shall be c
art.

spade or ring terminal shall be prevented from turning by a reliable restrai
oss, if by turning the 'spacing is reduced below the value shown in Table 6.12.1.

bnsidered an

nt such as a

comply with

mponent ahd end product standards or the electrical spacings requirements in UL 8750, or

0. 250.A435.0or Annex F (CAN) of this standard, as applicable.

e _dielectric voltage-withstand option in UL 8750 or CSA C22.2 No. 250.1]

8 to evaluate

spacings on

hrinted circuit boards shall not be used to evaluate epnninge between traces on

he board and

other metal mounting hardware such as screws which serve to secure the board to other non-current
carrying metal parts of the luminaire, or between spacings on the board and the metal of a metal-backed
printed circuit board. Between these points, the dimensional spacings requirements in UL 8750 or CSA
C22.2 No. 250.13 shall be applied.

6.12.13 Spacings between traces or components on a printed circuit board and non-current-carrying
metal parts, other than those identified in Clause 6.12.12, shall:

a) comply with Table 6.12.1; or

b) comply with spacing requirements in UL 8750 or CSA C22.2 No. 250.13 if the distances are
reliably maintained and the metal part and board assembly comply with metal strength tests for
reduced spacings specified in Clause 17.42 of this standard.
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6.13 Electrical insulation
6.13.1 Electrical insulation, including that used in component wiring devices, shall be of material that is

suitable for the particular application. The acceptability of insulating material shall include consideration of

the following:

a) mechanical strength;

b) dielectric voltage-withstand;

c) insulation resistance;

d) he
e)de

f) oth
under

g)fla
6.14 Acces|
6.14.1

6.14.1.1 Ac

user maintengnce and normal operation.

6.14.2 Accgssibility of uninsulated parts

6.14.2.1 Un

during user maintenance and normal opération. Contact with all other uninsulated current-g

shall be preve

6.14.2.2 Elg
electrical insu
depth of the r

6.14.2.3 Th
or starter may

sibility of live parts

Genéral

ree of enclosure protection;

r factors, such as arcing and aging, that have a bearing on the risk of fire and ¢
conditions of actual use; and

mability rating (it shall be at least HB).

Cessibility of a live part shall be determined by the articulate probe test of Claus

nsulated current-carrying parts specified in Clauses 6.14.2.2 to 6.14.2.4 may |

nted by an enclosure oribarrier.

ctrical connections,that are in the recess of a wiring device and that are cov
lating material(as~shown in Table 15.1.2, Item 19, are considered to be inacq
bcess shall beat least 0.8 mm (0.032 in).

b live parts of a lampholder or starter holder that make the electrical connectio
be.accessible.

lectric shock

1

[e¢]

.4 durin

W

g

e accessible
arrying parts

lered with an
essible. The

h to the lamp

6.14.2.4 An uninsulated live part in the secondary circuit of an isolating transformer may be accessible if

the maximum

open circuit secondary voltage is 30 V rms or 42.4 V peak.

6.14.2.5 The lampholder leads of a wall mounted luminaire that are accessible from below or behind the
lampholder with the luminaire fully assembled in accordance with the manufacturer's instructions shall
comply with the lampholder lead pull test in Clause 17.38. Accessibility shall be determined by the
articulated probe test of Clause 18.4.

6.14.2.5 (MEX) In Mexico, the lampholder lead pull test is not required.
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6.14.3 Accessibility of insulated parts

6.14.3.1 Insulated current-carrying parts specified in Clauses 6.14.3.2 and 6.14.3.3 may be accessible
during user maintenance and normal operation. Contact with all other insulated current-carrying parts shall
be prevented by an enclosure or barrier.

6.14.3.2 The following conductors specified in Table 6.9.1 (CAN) or Table 6.9.2 (USA) shall be permitted
to be used without additional mechanical protection:

a) flexible cord with insulation thickness equal to or greater than Type SPT-2;

b) flexible cord with insulation thickness equal to or greater than Type SPT-1, routed through the
chain|of a chain pendant luminaire; or

c) oth
ofac

er conductors of minimum insulation thickness 0.80 mm (0.032 in), routed_thro
hain pendant luminaire.

Ligh the chain

6.14.3.3 Flexible cords, equipment wire, and 600 V rated appliance wiring“material spegified in Table

6.9.1 (CAN),|Table 6.9.2 (USA), and Table 6.9.3 (USA) may be accessible if:
a) vis|ble for the entire accessible length;
b) royted, where practicable, to a structural part of the luminaire;
c) sec¢ured at least every 75 mm (3 in) if stranded wire-or every 100 mm (4 in) if solid wire, where
practicable, to a structural part of the luminaire, or threaded through chain links of the luminaire;
and
d) in gompliance with Item (1) or (2), as follows:

6.14.4 Paris accessible only during user maintenance

6.14.4.1 Th
during user
operation:

1) accessible for no more than 100 mm (4 in) and not containing any splices; o

2) enclosed in a minimum.0.25 mm (0.010 in) thick glass fiber or thermoplastia
factory-made splices using insulated crimp-type connectors are enclosed i
0.25 mm (0.010 inythick glass fiber or thermoplastic sleeving.

e following insulated current-carrying parts may be accessible to incidental
maintenance that requires an enclosure part to be removed or opened to aq

r

sleeving and
N a minimum

contact only
complish the

a) the ferminals of electrical components, if insulated with material that is mechanically secured in

place

; and

b) any wiring or factory-made splices employing machine-applied twist-on wire connectors or other
types of insulated wire connectors that are acceptable, if not disturbed during user maintenance.

6.15 Grounding and bonding

6.15.1 Gen

6.15.1.1

eral

Non-current-carrying metal parts and metallized polymeric parts that are accessible during user

maintenance or component replacement without the use of tools and that can involve the risk of shock
shall be bonded to ground and shall comply with the bonding circuit impedance test of Clause 18.2. A
luminaire with non-current carrying parts bonded to ground shall have the resistance of the bonding circuit
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tested in accordance with Clause 18.2.1. If the resistance exceeds 0.10 Q, the bonding circuit shall be
tested as specified in Clause 18.2.4.

6.15.1.2 The following parts are not required to be bonded to ground:

a) the

links of a metal chain used to support a pendant luminaire;

b) accessible non-current-carrying metal parts of luminaire components (for example, lampholders
and switches) that are isolated from live parts; or

c) decorative parts, metal guards, and metal shades that do not enclose live parts.

interwoven th
accordance

6.15.2 Pro

6.15.2.1 Al
grounding mg

6.15.2.2 Th
shall be a pig
equivalent.

6.15.2.3 A
during user n

6.15.24 A
mounting ove
conductor, sh

6.15.24 (CAN

6.15.2.4 (M

6.15.2.5 Ag

ough the chain from the luminaire to the canopy Installation instructions shall’b
ith Table 20.1.1, Item 1.33.

ision for grounding

Iminaire that requires grounding in accordance with Clause 6:16:1.1 shall be pr
ans to provide connection to the branch circuit ground.

b grounding means shall be in the same location as the power supply connectio
tail lead grounding conductor, a pressure terminal connector, a wire binding

rounding terminal shall not be located onta removable part, unless the remov
aintenance does not interrupt the bonding continuity.

uminaire required to be grounded in accordance with Clause 6.15.1.1 and

all be provided with a mounting crossbar that has a grounding termination mean
) In Canada, a mounting crossbar shall not be required to have a grounding te
EX) In Mexico, a mounting crossbar shall not be required to have a grounding te

rounding‘eonductor shall not be smaller than the gauge of wire used for the lum

conductors afd in ne'case less than 18 AWG.

6.15.2.6 A

ire shall be

e provided in

bvided with a

h means and
screw, or the

al of the part

designed for

r an outlet box, but not incorperating a means to terminate the branch circliit grounding

D.
rmination.
mination.

inaire supply

rounding conductor shall not be terminated by hardware that is likely to be ren

noved during

replacement of any luminaire components.

6.15.2.7 The grounding conductor of a pendant luminaire may be terminated by hardware that is also
used to secure a lampholder or lampholder bracket when that is the only available termination point.

6.15.2.8 An

insulated grounding conductor shall be identified by one of the following:

a) green;

b) green with a yellow stripe; or

c) green with a yellow tracer.

6.15.2.9 A screw provided for luminaire grounding shall:
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a) not be used for any other purpose;
b) be limited to conductors of size 10 AWG or smaller;
c) comply with Table 6.15.2.1;

d) have a cupped washer or similar provision, or the area around the screw shall be provided with
two raised areas in accordance with Figure 6.15.2.1;

e) have a green-colored head, or the area directly adjacent to the screw shall be marked in
accordance with Table 20.1.1, Item 4 .4;

f) be a machine or thread-forming screw; and

g) be|capable of withstanding 1.6 N-m (14 Ib-in) of tightening torque. Complianceis determined by
the griound-screw assembly strength test in Clause 17.39.

Table 6.15.2.1
Ground screw size

(See Clause 6.15.2.9.)

Screw size Wire size (AWG)
M3.5 (No. 6) 18- 14
M4 (No. 8) 18-12
M5 (No. 40) 18-10
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Figure 6.15.2.1

Terminal-conductor relationship

(See Clause 6.15.2.9.)

>

N

R
/

AN

(D [

Legend:
A - wire binding {
B - conductor
C - terminal platg
D - maximum col
E - minimum hei
F - the horizontal
G - the horizonta|

MB861A

crew

ductor diameter, but not less than 2 mm (0.08n)
ht of raised areas = 1 mm (0.04 in)

/ | /MET

dimension from the edge of the screwhead to the inside edge of the raised area = 0 to 1/4 D

i

dimension from the center of the raised area to the center of the screwhead = minimum 3.2 mm (0.125 in)
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6.15.2.10 A luminaire grounding conductor may be secured to a snap-fit lampholder if the bonding
between the lampholder and the luminaire complies with the bonding circuit impedance test of Clause
18.2.

6.15.2.11 A terminal plate intended for use with a wire binding screw shall be of metal and shall provide a
minimum of two full threads engagement with the screw.

6.15.2.12 A pressure- or screw-type terminal block shall be suitable for the conductors involved, and
grounding termination shall be marked with a grounding symbol or abbreviation in accordance with Table
20.1.1, Item 4 4.

615213 y pr\ei’ fnp h/pn luminaire that is intended to he nnnrhlr\h\lnl\/ caonnected to 2 grr\ Jnded pole or
post and thgt does not comply with Clause 6.15.2.1 shall be prowded with installationyinstructions in
accordance \vith Table 20.1.1, ltem 1.33.

6.15.3 Bonding

6.15.3.1 A bonding means shall consist of one of the following:

a) a pigtail lead bonding conductor of at least 18 AWG;

b) a t¢rminal;

c) a welded, soldered, or brazed joint;

d) a serew, rivet, or welded stud;

e) a pressure terminal connector;

f) an fastener that

comp

assembly of bolt, nut, and lockwasher or starwasher, or other compressive
ies with the bonding circuit impedance test of Clause 18.2; or

g) an|equivalent conductive path that complies with the bonding circuit impedance test of Clause

18.2.

6.15.3.2 THhe bonding of asconductive part that is coated with vitreous enamel, paint, or similar coatings

can require t
use of fasten
continuity is

reatment of the.part, such as masking, removal of the coating at points of conr
ing means)that penetrate the surface coating. If special treatment is required g
not obvious, acceptability shall be determined by the bonding circuit impedance

ection, or the
r if grounding
est of Clause

18.2.

6.15.3.3 The—continuity of the grounding systent shatTnot Tety onthe dimensional stability of
thermoplastic material unless the material has a temperature rating equal to or greater than the maximum
operating temperature of the material in the luminaire and complies with the mold stress-relief test of
Clause 17.4, followed by the bonding circuit impedance test of Clause 18.2.

6.15.3.4 A luminaire part shall be provided with an 18 AWG or larger stranded bonding conductor if the
part:

a) is required to be bonded to ground in accordance with Clause 6.15.1.1; and

b) is likely to be removed from the remainder of the luminaire during user maintenance and
supports a live part.

6.15.3.4 (USA) In the United States, a luminaire part shall be provided with an 18 AWG or larger
stranded bonding conductor if the part:
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a) is required to be bonded to ground in accordance with Clause 6.15.1.1; and

b) is likely to be removed from the remainder of the luminaire during user maintenance and

suppo

rts a live part, other than a ballast with an integral enclosure.

6.15.3.5 A bonding conductor shall be secured by one of the following methods:

a)am

achine screw and nut;

b) a screw that threads into metal, with at least two full threads engaging;

c) rive

d) equ

6.15.3.6 Th
conductors a
connections 1

6.15.3.7 Aqd
6.16 Supply
6.16.1

6.16.1.1 Al
have one orn

a) con
b) pro
c)ale

d) tap

€) a plessure or screw_terminal block;

f) proy

1.12, ¢r installation instructions in accordance with Table 20.1.1, Item 1.33;

g) pro

Powegr supply connections

ts; or

ivalent means as determined by investigation.
b bonding conductor shall not be smaller than the gauge of wire used for the lum
hay serve as a bonding conductor path if it complies with Clause 18.7.
hain shall not be considered an effective bonding means.

y connections

Liminaire shall be provided with a means.of-¢onnection to a single branch cirg
nore of the following:

ductors, when mounted on or over.an-outlet box;
ision for connection of conduit as specified in Clause 6.16.2;
ngth of a flexible cord as(specified in Clause 11.6;

conductors as spegified in Clause 12.6.2;

ision for_&/proprietary wiring system, and be marked in accordance with Table

ision’ for connection of cable; or

inaire supply

nd in no case less than 18 AWG. Alternatively, printed wiring board-traces and soldered

uit and shall

20.1.1, ltem

h) (CAN) a length of flexible cord as specified in Clause 8.3.3 (CAN).

6.16.1.2 The supply connection and grounding connection shall be accessible for inspection after
installation as specified in Clause 11.5 or 12.6.1, as applicable.

6.16.1.3 A luminaire shipped with an unconnected cord shall be provided with a strain-relief device and a
wiring diagram with assembly instructions in accordance with Table 20.1.1, Item 1.33.

6.16.1.4 A luminaire marked for branch circuit conductors rated more than 90 °C shall be marked not for

use in dwellin

gs, in accordance with Table 20.1.1, Item 2.5.

6.16.1.5 A luminaire that requires branch circuit conductors rated higher than 60 °C, as determined
during the normal temperature tests in Clause 15, or that complies with the temperature-test-exempt
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requirements of Clause 7.2 shall be marked with the minimum temperature rating of the branch circuit
conductors in accordance with Table 20.1.1, ltem 1.1.

6.16.1.5 (CAN) In Canada, a luminaire that requires branch circuit conductors rated higher than 75 °C,
as determined during the normal temperature tests in Clause 15, or that complies with the temperature-
test-exempt requirements of Clause 7.2 shall be marked for the temperature rating of the branch circuit
conductors in accordance with Table 20.1.1, Item 1.1.

6.16.1.6 A luminaire intended to be mounted on or over an outlet box shall be provided with supply
conductors long enough to extend 150 mm (6 in) into the outlet box.

6.16.1.7 A postor pr\ln mounted-luminaire-shall he prn\/idnd with. Qllpply conductors - exte d|ng 150 mm
(6 in) beyon( the field wiring compartment.

6.16.2 Conduit connections

6.16.2.1 A Juminaire provided with a means of conduit connection shall be_shipped with provision to
close all but pne of the conduit openings. Closure plugs may be packaged separately with the luminaire.

6.16.2.2 The dimensions for the unthreaded opening and the minimum unobstructed diameter of the flat
surface surrpunding the back of an opening for conduit shall gemply with the values shown in Table
6.16.2.1.

Table 6.16:2,1
Dimensions for conduit openings

(See Clauses 6:16.2.2 and 6.16.2.5.)

Nominal tradb size of Unthreaded opening diameter Minimum diameter of flat{surface
condujt mm (in) mm (in)
1/2 22.2 (0.875) 28.09 (1.11)
3/4 28.2 (1.109) 34.04 (1.34)
1 349 (1.375) 42.85 (1.69)
1-1/4 44.0 (1.734) 55.07 (2.17)
Tolerance
+0.81 +(0.032)
-0.38 -(0.015)

6.16.2.3 The unthreaded part of a hole and the back edge of an opening not threaded all the way through
shall be smooth and well rounded for protection of the conductors. The unthreaded throat diameter shall
have a minimum internal diameter as shown in Table 6.16.2.2.
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Table 6.16.2.2
Throat diameters for conduit openings

(See Clause 6.16.2.3.)

. . Minimum throat diameter Maximum throat diameter
Nominal trade size of
conduit mm (in) mm (in)
112 13.4 (0.528) 15.8 (0.622)
3/4 17.7 (0.697) 20.8 (0.819)
1 22.4 (0.882) 26.7 (1.051)
1-1/4 29.7 (1.169) 35.1 1.382)
6.16.2.4 A threaded opening shall have one of the following configurations:
a) when tapped all the way through, the opening shall have at least 3.5 threads but nd more than 5
threads; or
b) when not tapped all the way through, the opening shall have at least’5 threads.
6.16.2.5 The minimum unobstructed diameter surrounding the back of an opening threaded all the way
through shall comply with the minimum diameter of flat surfaces as shown in Table[6.16.2.1, to
accommodat¢ the conduit bushing.
6.17 Wirind compartment and junction box volume for branch circuit conductors
6.17.1  The minimum volume of a field wiring compartment or junction box for branch circui{ connections

shall be deter
a) by ¢

b) by
6.17.4

mined as follows:

alculating the required minimum+volume in accordance with Clauses 6.17.2 and

6.17.3; or

providing a representative sample for engineering evaluation in accordance
and 6.17.5.

6.17.2 The
a) bra
b) bra

c) insu

Calculation shallinelude the following:
nch circuit.eonductors entering the luminaire;

hch circuit conductors leaving the luminaire;

with Clauses

lated grounding conductors;

d) insulated bonding conductors;

e) balla

st conductors;

f) lampholder conductors;

g) through wire conductors;

h) con

i) othe

trol device conductors; and

r accessory conductors.

6.17.3 Table 6.17.1 shall be used to determine the conductor volume for the calculation, and the
following conditions shall apply:
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a) the volume of a wiring compartment or junction box with only one conduit or cable entry shall be
calculated using two 12 AWG branch circuit conductors and one 12 AWG insulated grounding
conductor;

b) the volume of a wiring compartment or junction box with more than one conduit or cable entry
shall be calculated using two 12 AWG branch circuit conductors entering, two 12 AWG branch
circuit conductors leaving, and two 12 AWG insulated grounding conductors;

c) where the luminaire requires branch circuit conductors larger than 12 AWG, the input ampere
rating shall determine the conductor size; and

d) uninsulated grounding or bonding conductors integral to the luminaire shall not be counted.

Table 6.17.1
Conductor|volume for determination of the minimum wiring compartment or junction pbox volume

(See Clause 6.17.3.)

Conductor volume
Wijre size, AWG cm? (in)
18 8.2 (0.5)
16 9.8 (0.6)
14 12.3 (0.75)
12 16.4 (1.0)
10 279 (1.7)

6.17.4 A sgmple of the wiring compartment orjunction box provided for engineering evaluation shall be
wired as intepded, and the following shall apply:

a) conductors entering, leaving,orresiding in the wiring compartment or junction box shall extend
at leapt 150 mm (6 in) inside;

b) wire connectors of thesappropriate type and size shall be used;

¢) a wiring compartment or junction box with only one conduit or cable entry shall bg wired with at
least fwo 12 AWG branch circuit conductors and one 12 AWG insulated grounding conductor;

d) a wiringseempartment or junction box with more than one conduit or cable entry shall be wired
with pt Jeast two 12 AWG branch circuit conductors entering, two 12 AWG branch circuit

condulictors Inn\/ing, and two 12 A\WG insulated grnllnr’iing condi mfnrc;

e) the required number of insulated or uninsulated bonding conductors shall be installed;

f) all conductors for lampholder, ballasts, control devices, and other accessories intended to be
provided with the luminaire shall be installed; and

g) through-wiring branch circuit conductors as determined by the luminaire marking are installed
using wire connectors of the appropriate type and size.

6.17.5 The covers shall be installed as intended without damage to the conductors, wire connectors, and
other accessories.
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6.18 Separation of circuits

6.18.1

6.18.1.1

Factory installed wiring

Factory-installed power limited wiring and branch circuit wiring that come in random contact

within the luminaire shall have insulation rated for the maximum voltage that exists in any of the circuits.

6.18.2 Field-installed wiring

Luminaires designed for the field installation of power limited circuits shall be provided with a

means of segregating or separating the field-installed power limited circuit wiring from the branch circuit

6.18.2.1
wiring within t
6.18.2.2 Po

be permanen
a) sep
b) reli

c) ba

6.18.2.3 A
compartment

a) min
b) min

c) min
tempe

6.18.24 Th
power limited
measured be
compartment

6.19 (MEX)

6.19.1 (ME

rIers that comply with Clauses 6.18.2.3 and 6.18.2.4.

1 .
1S TUTTimiairc.

ver limited circuit wiring and the branch circuit wiring in the same wiring,'comp
ly separated a minimum 6.4 mm (0.250 in) by:

arate entries for field-installed branch circuit wiring and power limjteéd' wiring, ang

ble routing of the conductors within the luminaire; or

artment shall

barrier used to separate power limited wiring from branch circuit wiring in & field wiring

shall be made of:
mum 0.4 mm (0.016 in) thick metal bonded to other grounded parts of the lumin
mum 0.7 mm (0.028 in) vulcanized fiber; or

mum 0.7 mm (0.028 in) molded @olymeric material with a temperature rating su
rature involved.

wiring from branch_circuit wiring shall not exceed 1.6 mm (0.063 in). This dimen

Wire splices and connections

) b, Mexico, every wire splice shall be protected with glass, marble, ceramig

polymeric cor

aire;

itable for the

b width of an opening between a barrier and adjacent parts of the luminaire that separate

sion shall be

fween the barrienand the enclosure walls, components, or the like that serve as part of the

material, or

pesition and shall also be accessible for maintenance and inspection

6.19.2 (MEX) In Mexico, a wire splice shall be mechanically and electrically secure and shall be soldered
unless a suitable connector is used that has insulation with a maximum operating temperature in
accordance with Table 15.12.2 (MEX).

6.20

6.20.1

Interconnected units

connector assembly shall comply with this section.

I NOTE: The term

“external” refers to a connector located outside the luminaire’s enclosure.

Luminaires intended to provide or receive power from another luminaire by an external mating
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6.20.2 An output connector for an interconnected luminaire shall be loaded to the maximum current
rating derived from the maximum number of units to be interconnected during the normal temperature test
of Clause 15.

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

6.20.4 The interconnection plugs and receptacles shall comply with Clause 6.14, Accessibility of Live
Parts, and Clause 6.12, Electrical Spacings, when inserted and removed. Interconnection plugs and
receptacles for secondary low voltage circuits are not required to comply with this Clause.

6.20.5 Ifa *exible cord is included in the interconnect, it shall be at least hard usage as_spegified in Table
I 6.9.1 (CAN) or Table 6.9.2 (USA), as applicable.
| 6.20.6 (USA) In the United States, attachment plugs and receptacles shall comply-with the[requirements
in the Standard for Attachment Plugs and Receptacles, UL 498, or the Standard-for Cord Sgts and Power
Supply Cords, UL 817. Connectors shall comply with the following, unless they are located in Class 2
circuits:
a) Cdnnector materials shall be rated for the temperatures’to which they are subjgct during the
Normpl Temperature Test, Clause 15;
b) Connector materials shall meet the requirements:in Polymeric Materials, Clapse 5.7, and
Electiical Insulation, Clause 6.13;
¢) Connectors shall comply with the Strain Relief Test of Clause 17.21.1, on the inferconnecting
cord ¢nd; and
d) Connectors shall comply with the)50-cycle Overload Test in the Standard fof Component
Conngctors for Use in Data, Signal,(Control, and Power Applications, UL 1977.
6.20.6 (CAN) Attachment plugs and-receptacles shall comply with CSA C22.2 No. 42, or In compliance
with CSA C22.2 No. 21 as modified by Clause 6.20.5. Connectors shall comply with the follpwing, unless
they are located in Class 2 circuits:
a) Cannector matérials shall be rated for the temperatures to which they are subject during the
Normpl Temperature Test, Clause 15;
b) Connector materials shall meet the requirements in Polymeric Materials, Clapse 5.7, and
Electrlical Insulation, Clause 6.13;

d) Co

nnectors shall comply with the 50-cycle Overload Test of CSA C22.2 No. 182.3.

| 6206.1 Deleted

c) Connectors shall comply with the Strain Relief Test of Clause 17.21.1, on the interconnecting
cord end; and

6.20.7 The ground connection, when required by Grounding and Bonding, Clause 6.15, shall make first
and break last.

6.20.8 A luminaire provided with a mating connector assembly used in interconnected units shall be
marked in accordance with Table 20.1.1, Items 1.3, 3.30, and 3.31.
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7 Incandescent luminaires — supplementary requirements

7.1 General

7.1.1 The requirements in Clause 7 are supplementary to other applicable requirements in this Standard.

7.1.2 A luminaire shall be marked, in a location visible during relamping, with a caution, the maximum

lamp wattage,

7.1.2 (CAN)

and the lamp type, in accordance with Table 20.1.1, Items 3.18 and 3.1.

In Canada, the caution marking of Table 20.1.1, Item 3.18, is not required.

7.1.3 More
replacement
met.

7.1.4 An ind
marked with {

7.2 Temperature test-exempt luminaires

7.21 Gene

7211 Ani
tests of Claus

7.21.2 The

a) recg¢ssed luminaires;

b) lum
exhau

c) lum
d) lum
e) lum

f) lumi
in Tab

than one famp wattage and lamp type, as applicable, may be nciuded
marking if sufficient testing is conducted to confirm that the temperature requ

andescent luminaire intended for connection to other than a nominal 120 V ci
he input line voltage in accordance with Table 20.1.1, Item 1.4.

al

ncandescent luminaire that complies with Clause'7.2 is exempt from the norma
e 15 but shall comply with all other applicable test requirements .

following incandescent luminaires are net temperature test exempt:

inaires intended for mountingin environmental air-handling spaces, recreationd
5t ducts and hoods;

naires intended for operation in elevated ambient temperature;
naires provided with polymeric enclosures, barriers, water shields, or structural
naires employing tungsten-halogen lamps;

haires-employing a lamp compartment having more lampholders than the num

in the lamp
irements are

rcuit shall be

temperature

| vehicles, or

parts;

ber permitted

e 7.271.1 or a lamp wattage greater than permitted in Table 7.2.1.2; and

g) wet

location luminaires with gaskets or bushings.

7.2.1.3 The maximum number of lampholders and wattage of lamps shall be in accordance with Table
7.2.1.1 and Table 7.2.1.2.

7.2.1.4 The lamp compartment of a pendant ceiling-mounted, surface wall-mounted, pole-mounted, or
post-mounted luminaire shall be defined by one of the lamp compartment definitions shown in Figure

7.21.1.
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Maximum number of lampholders permitted in a lamp compartment

Table 7.2.1.1

(See Clauses 7.2.1.2and 7.2.1.3.)

Lamp compartment
Partially

Luminaire type Lampholder type Exposed Ventilated enclosed Enclosed
Pendant ceiling- Candelabra No limit No limit 3 3
mounted Intermediate Medium No limit 3 3 3
Surface ceiling- Candelabra Note 1 N/A 2 1
mounted Tfermediate Medium Nofe 1 NTA 2 1
Surface ceiling- Candelabra N/A N/A Note 2 N/A
mounted, bulltshade |7, 0 ediate Medium N/A N/A Note 2 N/A
Surface wall-rmounted Candelabra No limit No limit 3 3

Intermediate Medium No limit 3 3 3
Pole-mounted fand post Candelabra No limit No limit 3 3
mounted Intermediate Medium No limit 3 3 3
NOTES

1 If the lamp is|in a vertical, base-up position, one lampholder or a single row of multiple lampholders is permitted, gpaced 150 mm
(6 in) center-tofcenter.
If the lamp is ir] a horizontal position, two lampholders maximum are permitted.

2 Multiple lamgholders are permitted, each with a bullet shade.

N/A Not applicgble.

Table 7.2.1.2
Maximum lamp wattage permitted in a lamp compartment

(See Clauses 7.2.1.2and 7.2.1.3.)

Lamp compartment

Luminaire type Lampholder type Exposed Ventilated Partially enclosed Enclosed
Pendant ceiling- Candelabra 60 W per lamp 60 W per lamp 60 W per lamp 6D W per lamp
mounted Intermediate 40 W per lamp 40 W per lamp 40 W per lamp 4D W per lamp

Medium 300 W per lamp 450 W per 450 W per 450 W per
compartment compartment ompartment
Surface ceiling- Candelabra 40 W per lamp N7A 40 W per lamp 20 W per lamp
mounted Intermediate 40 W per Lamp N/A 40 W per Lamp 40 W per Lamp
Medium 60 W per lamp N/A 60 W per lamp 60 W per lamp
Surface ceiling- Candelabra N/A N/A 60 W per lamp N/A
ggg:ed’ bullet Intermediate N/A N/A Note (1) N/A
Medium N/A N/A Note (1) N/A
Surface wall- Candelabra 60 W per lamp 60 W per lamp 60 W per lamp 60 W per lamp
mounted Intermediate 40 W per lamp 40 W per lamp 40 W per lamp 40 W per lamp
Medium 300 W per lamp 450 W per 450 W per 450 W per
compartment compartment compartment

Table 7.2.1.2 Continued on Next Page
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Table 7.2.1.2 Continued

Lamp compartment

Luminaire type Lampholder type Exposed Ventilated Partially enclosed Enclosed
Pole-mounted and Candelabra 60 W per lamp 60 W per lamp 60 W per lamp 60 W per lamp
post-mounted Intermediate 40 W per lamp 40 W per lamp 40 W per lamp 40 W per lamp

Medium 300 W per lamp 450 W per 450 W per 450 W per
compartment compartment compartment

N/A Not applicable.

NOTE Maximum 150 W reflector type, or 100 W for any other type.
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Figure 7.2.1.1

Temperature-test-exempt lamp compartment definitions

(See Clause 7.2.1.4.)

g

X

g

@

EXPOSED
LAMP COMPARTMENT

@

X

VENTILATED
LAMP COMPARTMENT

.
2

X
PARTIALLY ENCLOSED
LAMP COMPARTMENT

ENCLOSED LAMP COMPARTMENT

S3818A

Legend:
Xis an open area.

Y is the maximum horizontal inside cross-sectional area of the lamp compartment.

EXPOSED LAMP COMPARTMENT has no enclosure or barrier to restrict the flow of air or heat radiation.

VENTILATED LAMP COMPARTMENT has an open area, X, above and below the lamp. Each area, X, is at least 19.3 cm? (3 in?) for

each lamp in the compartment.

PARTIALLY ENCLOSED LAMP COMPARTMENT has an open area, X, above or below the lamp that is at least equal to the
maximum horizontal cross-sectional area of the compartment, Y.

ENCLOSED LAMP COMPARTMENT has no ventilation openings or has open area, X, that is less than 19.3 cm? (3 in?) for each
lamp in the lamp compartment or that is less than the maximum cross-sectional area of the compartment, Y.
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7.21.5 The lamp compartment of a surface ceiling-mounted luminaire shall comply with the

requirements

of Clause 7.2.5.

7.2.1.6 The dimensions described in Clause 7.2.2 and 7.2.3 shall be measured using the following
screwbase lamps:

a) medium base, 60 W A19;

b) inte

rmediate base, 25 W T8; or

c) candelabra base, G16-1/2.

7.2.2 Cond

7221 Acd

a) 50 mm (2 in) or less from a lamp or lampholder shall have a minimum jinsulation rati

unless
insula

b) mo
60 °C,

7.2.2.2 A cd
metal barrier

a) 38 mm (1.5 in) from the lamp or lampholder; er

b) 25
the ba

7.2.2.3 Acd
7.2.2.1.

[ICtors Integrat to the luminaire

nductor spaced:

otherwise specified in Clause 7.2.2.2 or 7.2.2.3, in which ¢ase the lowe
ion rating specified may be used; or

nductor shall have a minimum insulation temperature rating of 75 °C when th

mm (1 in) from the lamp or lampholdéf; and the conductor is secured to preven
rrier.

nductor located in areas A or;B as shown in Figure 7.2.2.1 shall be rated as sh

ng of 150 °C,
st conductor

(e than 50 mm (2 in) from a lamp or lampholder shall have a minimum insulation rating of

bre is a solid

between the conductor and the lamp or lamphalder and the barrier is spaced a njinimum of:

contact with

own in Table
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Figure 7.2.2.1

Area for minimum temperature rating of conductors

(See Clauses 7.2.2.3and 7.2.3.6.)

55

-
7

A )
N B

REA /
o S0mm
[} \ | /
| AREA
| A
\ 7N \\_
o\ \ L AMPHOL DER
45 4
\ / AREA\
< B\
~ - _
551__;X
S3819

Table 7.2.2.1

Minimum temperature rating of conductor in °C

(See Clauses 7.2.2.3and 7.2.3.5.)

Areas in Figure 7.2.2.1

Area A Area B
Lamp Total lamp compartment, W Total lamp compartment, W
compartment Position of lamp base 60 W or less 61 to 450 W 60 W or less 61 to 450 W

Exposed Base down vertical +44 60 60 60 60

degrees

Any other base position 75 75 75 75
Ventilated Base down vertical +44 60 75 75 75

degrees

Any other base position 90 105 90 105
Partially enclosed Base down vertical +29 75 75 75 90

degrees

Base horizontal +61 75 90 90 105

degrees, —15 degrees

Any other position 105 105 105 150
Enclosed Base down vertical +44 75 90 75 90

degrees

Any other base position 105 150 150 150
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7.2.3 Branch circuit conductor insulation temperature ratings

7.2.3.1

A luminaire shall be marked with a minimum branch circuit temperature rating equal to or greater

than the lowest insulation temperature rating permitted in Clauses 7.2.3.2 to 7.2.3.6 for any type luminaire.
Clause 7.2.3.6 applies to wall-mounted luminaires only.

7.2.3.2 A luminaire construction that permits a branch circuit conductor, assumed to be 150 mm (6 in)
long, measured from the center of the outlet box face or luminaire conduit connection point, to come within
50 mm (2 in) of a lamp or lampholder shall be marked for branch circuit conductors with a minimum
insulation temperature rating of 150 °C in accordance with Table 20.1.1, Item 1.1, and not for use in

dwellingsina

ccordance with Item 2.5, unless otherwise specified in Clauses 7.2.3.3,7.2.3.4, or 7.2.3.5.

7233 Alu
(6 in) long,
coming withi
conductors

1.1, unless otherwise specified in Clause 7.2.3.4 or 7.2.3.5.

7234 Alu

circuit condugtor, assumed to be 150 mm (6 in) long, measured from the center of the outle

conduit con
temperature
minimum of:

a) 38 mm (1.5 in) from the lamp or lampholder; or

b) 25

the barier.

7235 Alu

Figure 7.2.2.
temperature 1

7236 Aw
(0.125 in) frg
marked to in
| accordance W

inaire construction that prevents the branch circuit conductors, assumed \to| be 150 mm
easured from the center of the outlet box face or luminaire conduit connection point, from
50 mm (2 in) of a lamp or lampholder shall be permitted to be connected to hranch circuit
th a minimum insulation temperature rating of 60 °C in accordanceywith Table 20.1.1, ltem

inaire that provides a solid metal barrier between any lamp_or lampholder angl any branch
t box face or
m insulation

ris spaced a

ction point, shall be marked for branch circuit conductors with a minimu
ting of 75 °C in accordance with Table 20.1.1, ltem;4.1, provided that the barrig

mm (1 in) from the lamp or lampholder,\and the conductor is routed to preven{i contact with

Mminaire that permits a branch 6ircuit conductor to be located in areas A or B|as shown in
| shall be marked in accordance with Table 20.1.1, Item 1.1, with the appropriate insulation
ating as specified in Table 7.2.2.1.

east 3.2 mm
and shall be
11 and be in

bll-mounted luminaire 'shall have the outside surface of the canopy located at
m the lamp envelope and lampholder (see dimension A of Figure 7.2.3.1)
dicate the braneh circuit temperature rating in accordance with Table 7.2.3
ith marking requirements of Clause 11.6.11 (USA) and 11.6.11 (CAN).
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Figure 7.2.3.1
Minimum lamp spacings for wall-mounted luminaries
(See Clauses 7.2.3.6 and 7.2.5.7.)
A—=
A LAMPHOLDER
_N&NDPV
S3820A
Note: Dimension A is minimum 3.2 mm (0.125 in).
Table 7.2.3.1
Minimum temperature ratings of branch circuit conductors for wall-mounted lumiinaires
(See Clause 7.2.3.6.)
Allowable branch circuit temperature,

Lamp compartment Maximum lamp compartment wattage °c
Exposed 150 60
Ventilated 100 60
200 75
300 90
Partially encloged 75 75
100 90
Enclosed 60 75
75 90

7.2.4 Pendant ceiling-mounted luminaires

7.2.4.1 Afree air space (see dimension X of Figure 7.2.4.1) of at least 100 mm (4 in) shall exist between
a lamp or lamp compartment of a pendant luminaire and the ceiling or canopy it is mounted to when the
luminaire is installed as intended. A pendant luminaire with a free air space less than 100 mm (4 in) shall
comply with the requirements for a surface ceiling-mounted luminaire of Clause 7.2.5 to be considered test

exempt.
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Figure 7.2.4.1

Temperature-test-exempt pendant luminaires

(See Clause 7.2.4.1.)

X i li
X X 44J7
I |

EXPOSED VENTILATED PARTIALLY ENCLOSED
LAMP COMPARTMENT LAMP COMPARTMENT LAMP COMPARTMENT

d

ENCLOSED LAMP COMPARTMENT

x

Note: Dimension X is minimum 100/ (4 in)

S3821
7.2.5 Surfage ceiling-mounted luminaires

7.2.5.1 Thelgeneral design and dimensions of a surface ceiling-mounted luminaire shall bg as shown in
Figure 7.2.5.1.
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Figure 7.2.5.1

Temperature-test-exempt surface ceiling-mounted luminaires

(See Clauses 7.2.5.1,7.2.5.2,7.2.5.3,7.2.5.4,7.2.5.5,and 7.2.5.7)

MINIMUM 64 mm (2.5 ind.
MINIMUM 76 mm (3 ind.

PARTIALLY ENCLOSED LAMP COMPARTMENT

ammo
1

7 7
C é | | 1
) D E
B
' MINIMUM
1 OPEN AREA
DIFFUSER OR ACCESSORIES
A - MINIMUM 25 mm Q0 ind. D - MINIMUM 32{mm (125 in)
B - MAXIMUM 38 mm (15 in). E - MINIMUM 45\fm (1.75 ind
C - MINIMUM 102 mm (4 in).
EXPOSED LAMP COMPARTMENT
N % Y. %7
C |_|_| (Ml ]
e B £/ VD ! E
Y\ CoiocDo J1
N |
|
1
|
|
B-D-EMEASURED I
FROM THE NEAREST PART =<
OF THE) LAMP INCLUDING
THE SCREWBASE
A - MINIMUM 51 mm (2 in). - MINIMUM 45 mm <175 ind
B - MINIMUM 41 mm <1625 in) MINTIUN o2 nn CLT5 0
C - MINIMUM 41 mm <1625 in. =3 in).

/

O —=
ERETO] .
L)
=]

"
£ AN
y:4

A - MINIMUM 38 mm (1.5 ind. \
B - MINIMUM 19 mm <0.75 in).
C - DIMENSION D SHALL NOT EXCEED DIMENSION C. X

ENCLOSED LAMP COMPARTMENT

S3822

NOTE Dimensions measured using lamps in accordance with Clause 7.2.5.7.
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7.2.5.2 The luminaires shown in Figure 7.2.5.1 shall be marked either caution, maximum 40 W for
intermediate and candelabra base lamps, or caution, maximum 60 W for medium base lamps, in
accordance with Table 20.1.1, Items 3.18 and 3.1.

7.2.5.2 (CAN) In Canada, the caution marking of Table 20.1.1, Item 3.18, shall not be required.

7.2.5.3 An exposed lamp compartment luminaire as shown in Figure 7.2.5.1 shall have no provision such
as threaded canopies, clips, or thumbscrews to attach husks, diffusers, globes, shades, or other parts that
can entrap heat.

7.2.5.4 A partially enclosed lamp compartment as shown in Figure 7.2.5.1 shall be exposed at the top,
with no glass

/ara orother mataerial nartiallv or comnletelrenclaosina the area above the lamn
P 4 P 4 ) e B

7255 Alu
closes off the
5.18.5.

Mminaire shown in Figure 7.2.5.1 shall be provided with thermal insulation tha
opening to the outlet box at the ceiling line. The thermal insulation shall comply

t completely
with Clause

7256 Acg

7.2.5.7 The
following scre

nductor integral to a surface ceiling-mounted luminaire shall be.rated at least 15

dimensions described in Figure 7.2.3.1 and Figure 7.2.5.1 shall be measur
wbase lamps:

a) medlium base, 60 W A19;

b) inte

c)can
7.2.6 Surfa

7.26.1 A Iy
compartment
caution, maxi
7.2.6.1 (CA
7.26.2 Alu
being aimed
shall have no

rmediate base, 25 W T8; or

Helabra base, G16-1/2.
ce ceiling-mounted luminaires ~ bullet shade

minaire shown in Figure (7.2.6.1 is considered to include a partially en
and shall be marked caution, maximum 150 W when used with a reflector-t
mum 100 W for otherlamp types, in accordance with Table 20.1.1, Items 3.18 an

minaire shewn in Figure 7.2.6.1 shall be provided with a mechanical means to p
bt or directed above the horizontal towards the ceiling or canopy, and the back
openholes.

D °C.

bd using the

closed lamp
ype lamp, or
d3.1.

N) In Canada, the,caution marking of Table 20.1.1, Item 3.18, shall not be requirgd.

revent it from
of the shade

7.2.6.3 A luminaire shown in Figure 7.2.6.1 shall be provided with thermal insulation that completely
closes off the opening to the outlet box at the ceiling line. The thermal insulation shall comply with Clause
5.18.5.
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Figure 7.2.6.1

Temperature-test-exempt bullet shade luminaires

(See Clauses 7.2.6.1t07.2.6.3.)

ZL
B A A C> A
) |
Notes:
A — Minimym 25 mm (1 in) from bottom of canopy to point where swivel joint e

B — Minimym 19 mm (0.75 in).

S384

7.2.7 Surfd

7271 AlY
does not con
accordance

7272 Al
from the bac

have a minifnum branch-circuit conductor insulation temperature rating of 60 °C when th
sh the.conductors into the outlet box, in accordance with Table 20.1.1, Item 1.25.

marked to py

3

ce wall-mounted luminaires

minaire that appears to beunade so that it can be mounted either to a ceiling of
hply with the requirementsjof Clause 7.2.5 or 7.2.6 shall be marked for wall mo
vith Table 20.1.1, Item 2:10.

minaire constrdction that permanently spaces the lamp or lampholder 50 mm
plane of the\luminaire canopy or from the edge of the outlet box on which it is

7.3 Tungsten-halogen luminaires

nters shade.

wall and that
inting only, in

2 in) or more
mounted may
b luminaire is

7.31

7.3.1.1

Lamp containment barriers

A luminaire employing tungsten-halogen lamps as the primary light source shall be provided with

a lamp containment barrier that will contain major particles resulting from a ruptured lamp, unless:

a) the lamp manufacturer declares on the lamp package that the lamp is suitable for use in an open
luminaire; or

b) the luminaire is intended to be used with a lamp provided with an integral outer lamp envelope,
and the lamp manufacturer does not provide a caution requiring an additional lamp containment
barrier.
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7.3.1.2 A luminaire employing a tungsten-halogen lamp that does not require an additional lamp
containment barrier may be provided with a lamp containment barrier or shall be:

a) marked with a caution, the maximum lamp wattage, and the type of shielded lamp, in
accordance with Table 20.1.1, ltems 3.1, 3.18 and 3.2; or

b) marked with a caution, the maximum lamp wattage, the type of shielded lamp, and the lamp
replacement requirements in accordance with Table 20.1.1, Items 3.1, 3.18, and 3.21. Additionally,
the luminaire may be marked with the symbol shown in Figure D.4, if the luminaire is provided with
instructions in accordance with Table 20.1.1, Item 1.33, that explain that the symbol on the lamp

packa

7.3.1.2 (CAl

7.3.1.3 Alamp containment barrier shall be secured in position by one of the following'meth

a) me

ge is an indication that the lamp does not require additional shielding.

chanical means that produces an interference fit;

b) phygical fit; or

c¢) other similar means.

7.3.1.4 Aluminaire with a removable lamp containment barrier that'is required to be remove

maintenance
7314 (US

7.3.1.5 Ope
ruptured lam
the luminaire

7316 A Ia[wp containment barrier shall.be constructed of the following materials:

a) cer.
b) glag

c) met

shall not permit the passage of a(3.3 mm (0.130 in) diameter rod.

mic;
s in accordance with Clause 7.3.1.7;

Al screen;

d) mefal having’minimum thickness of 0.41 mm (0.016 in); or

e) pol

meric material in compliance with Clause 7.3.1.8.

bds:

A during user

shall be marked to keep the barrier in place, in agcordance with Table 20.1.1, ltem 3.12.
M) In the United States, the barrier marking of'Table 20.1.1, ltem 3.12, is not required.

h holes in a lamp containment barrier"that are located at points where paricles from a
are likely to drop and rest or that provide a direct line of sight to the filament frofn the outside

7.3.1.7 The part of a glass containment barrier where particles from a ruptured lamp are likely to drop

and rest shall
a)24

b) 3.0

have a minimum thickness of:
mm (0.095 in) for luminaires rated less than 100 W; and

mm (0.118 in) for luminaires rated for 100 W or more.

7.3.1.8 A polymeric lamp containment barrier, where particles from a ruptured lamp are likely to drop and
rest, shall comply with the lamp containment barrier melt-through test of Clause 17.29 or the five-inch
flame test of Clause 17.3.
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7.3.2 Accessibility of double-ended lamp terminals

7.3.2.1 Lamp terminals of a double-ended tungsten-halogen lamp shall not be accessible during
relamping unless:

a) all ungrounded circuit conductors are disconnected by an interlock switch before the parts
become accessible; or

b) the supply circuit has one grounded conductor, and the lamp terminals can only make initial
contact with the grounded lampholder terminal; or

c) the supply crrcurt has one grounded conductor, and |n order to be fuIIy mstalled the lamp is

- - c Tir i all be marked
adjacent to the Iampholder connected to the grounded (neutral) supply connectlon vith a caution
and t¢ indicate insertion of the lamp in this lampholder first, in accordance with(Table|20.1.1, ltems
3.19 and 3.10.

7.3.2.1 (CAN) In Canada, the caution marking of Table 20.1.1, Item 3.19, shall not be required.

[

7.3.2.2 An Interlock switch shall comply with the interlock switch enduranee test of Clause 1)8.3.

7.3.2.3 A Iyminaire employing a double-ended tungsten-halogen\lamp without an interlock switch shall
be marked wjith a caution and to disconnect power before servi€ing’in accordance with Table|20.1.1, ltems
3.19and 3.6

7.3.2.3 (CAN) In Canada, the caution marking of Table*20.1.1, Item 3.19, shall not be required.

7.3.2.4 A d|sconnect switch provided on a luminaire shall disconnect all ungrounded supply conductors,
and the OFF|position shall be marked on or adjacent to the switch.

7.3.3 Tungpten-halogen lamp voltage incompatibility

7.3.3.1 Thg requirements in Clause 7.3.3 apply to a luminaire employing a tungsten-halogen lamp as the
primary light source, and are netintended to cover auxiliary light sources within the same luninaire. These
requirementg shall not applyto-photographic equipment with internal tungsten-halogen lamps.

7.3.3.2 Thqg lampholder-voltage for a luminaire employing a lamp with a lamp base configyiration shown
in Table 7.3.3.1 shallbe 30 V rms, 42.4 V peak, or less, regardless of the nominal luminaire ifput voltage.

7.3.3.3 Thg lampholder voltage for a luminaire employing a lamp with a lamp base configqrration shown
in Table 7.3.3.2 shall be a nominal operating voltage of 720 V.

7.3.3.4 An adapter shall not be provided to convert a luminaire employing a lamp with a lamp base
configuration shown in Table 7.3.3.2 (for use at a nominal operating voltage of 120 V) to accommodate a
lamp with a lamp base configuration shown in Table 7.3.3.1 (for use at 30 V rms, 42.4 V peak, or less)
unless the adapter is provided with an integral, isolated, step-down transformer or voltage converter.
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Table 7.3.3.1

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

(See Clauses 7.3.3.2,7.3.3.4,H.6.3.3, H.7.2, H.10.106, H.10.107, H.16.1.2, and H.16.2.2.)

Description Lamp Base |Lamp Base Physical Shape
Bipin C-C G4 ‘
4 mm (0.157 in) = D (g
Bipin C-C GuU4
4 mm (0.157 in) 2(;
Bipin C-C G5.3
5.3 min (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 mim (0.250 in) GX6.35 =
GY6.35 :E
Bipin C-C GZ6.35
6.35 mim (0.250n) z(g
Bipin C-C GUYZ —
7 mm (0.275 in)
Twist and Lock
Single Contact BA15S
Bayonet (
Candelabra
Wedge W2.1 x 9.5d

=

SM1384K
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Table 7.3.3.2

Lamp base configurations, 120 V nominal

(See Clauses 7.3.3.3,7.3.3.4,H.7.3, and H.10.108.)

Description Lamp Lamp Base Physical Shape
Base

Mini-Can Screw E11 (m

Candelabra E12 (m:

Intermediate E17 mB

Medium E26/24 (]:m”

Medium E26/50X39

Skirted (m]:]:ﬂ

Trilite E26d ﬂ:m

Mogul E39 mﬂ

Double'ended R7S @@

Double-ended RX7S ij ﬁ

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

Bi-pinC=C G9 = |
9 mm (0.354 in)
c— |
Bi-pinC-C GZ10 G210 Gu10
10 mm (0.394 in) GU10

Twist and lock

SM1385N
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8 Fluorescent luminaires — supplementary requirements

8.1 General

8.1.1 The requirements in Clause 8 are supplementary to other applicable requirements in this Standard.
8.2 Ballasts

8.2.1 A fluorescent luminaire shall use a thermally protected ballast, except that a non-thermally
protected simple reactance ballast may be used:

a) with :fralghf tubular |9mpe; or

b) when the luminaire is marked for outdoor use only, in accordance with Table 20.14,|ltem 2.4.

8.2.2 A lunminaire designed for use with a remotely mounted ballast shall’meet the following
requirements

a) it shall be provided with means for connection of the ballast.using one of the gower supply
connegtions described in Clause 6.16.

b) it shall not employ single-pins type lampholders.
8.3 Supply|cords and conductors
8.3.1 When|the supply cord of a luminaire permits:the cord to be pushed back into the enclosure,

resulting in a|spacing between the cord and the ballast of less than 76 mm (3 in), the supply |cord shall be
rated for at lepst 90 °C or for the temperature of any’component it can contact, whichever is greater.

8.3.2 Condyctors shall have a minimum temperature rating in accordance with Table |8.3.1 or the
temperature measured during the normal temperature test of Clause 15.

Table 8.3.1
Minimum temperature rating of conductors

(See Clauses 8.3.2 and 8.5.2.)

Position of conductors relative to ballasts Temperature °C
Permanently sgaceda’minimum of 76 mm (3 in) from any ballast 60
Less than 76 mm (3 1n) from, but not in contact with, any ballast except at the point of 80
entry to the ballast
In contact with any ballast or spaced less than 76 mm (3 in) and provided with an 75
outer braid
In contact with any ballast or spaced less than 76 mm (3 in) 90

8.3.3 A recessed fluorescent luminaire shall not be provided with flexible cord for connection to the
supply.

8.3.3 (CAN) In Canada, the supply cord of a cord- and plug-connected recessed fluorescent luminaire
intended for installation in an accessible suspended ceiling shall be:

a) a hard-usage type for a system voltage up to 300 V, or an extra-hard-usage type for a system
voltage up to 600 V;
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b) no

longer than 3 m (10 ft);

c) fitted with an attachment plug; and

d) of a minimum temperature rating of 90 °C.

8.4 Lamph

8.4.1
used.

olders

8.4.2 Lampholders of the bipin, miniature, medium, or mogul size shall have a voltage ratin

Lampholders shall be of a type and voltage rating suitable for the lamp and ballast intended to be

greater than

the output vg

8.4.3 The \
than the sup

8.4.4 Circu
accordance

8.4.5 Lamp
stationary lar

8.4.6 Lamp
have a voltag

8.4.7 The lampholders connected to the high voltage ballast conductors shall be rated:

a) 60
b) 25

mateffial of fiber or phenolic camposition; or

c) 25
lamph

8.4.8 Lamp
double contd

8.5 Tempe

Itage or voltage to ground, if marked on the ballast.

oltage rating of lampholders intended for use with a simple reactance ballast sh
bly voltage.

t-interrupting-type lampholders required by the ballast marking shall be
vith the ballast wiring diagram.

holders of the single pin, slimline type shall have thé circuit-interrupting mec
hpholder.

holders of the circuit-interrupting type shall be.¢onnected in the line side of th
e rating greater than the supply voltage.

) VV minimum; or

0 V and provided with a.supplementary insulation consisting of 0.4 mm (0

older and the metal of the luminaire.

holders intended for use with HO (800 mA) and VHO (1500 mA) lamps shall be
ct type.

rature-test-exempt luminaires

all be greater

connected in

nanism in the

e ballast and

016 in) thick

D V and provided with a 2 mm (0.078 in) permanent air space between thg back of the

the recessed

8.5.1

temperature test of Clause 15 and the abnormal temperature test of Clause 16.

8.5.2 The following constructions are not temperature test exempt:

a) Type IC recessed luminaires;

A luminaire that complies with the applicable requirements of Clause 8.5 is exempt from the normal

b) luminaires intended for mounting in non-residential exhaust ducts and hoods above cooking

equip

ment;

c¢) luminaires intended for operation in elevated ambient temperature;

d) luminaires provided with polymeric enclosures or water shields with a mechanical temperature

rating

less than 105 °C;
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e) luminaires marked for through wiring that do not comply with Clause 8.5.3;
f) luminaires employing more than one ballast spaced less than 25 mm (1 in) end to end or 100 mm
(4 in) side to side;
g) luminaires with wire whose insulation temperature rating does not comply with Table 8.3.1;
h) luminaires provided with a non-thermally-protected ballast, rated for use with single-ended
fluorescent lamps;
i) wet locations luminaires with gaskets or bushings;
j) luminaires provided with a thermally protected ballast located less than 75 mm (3 in) from a
knockput or other power supply entry, unless the luminaire is marked for 90 °C supply conductors
in accprdance with Table 20.1.1, Item 1.1; and
k) lumjnaires employing single-ended fluorescent lamps.

8.5.2 (USA) In the United States, luminaires employing single-ended fluorescent lamps gnd thermally

protected bal

8.5.3 A lum
conditions:

a) the

b) thefe are no other heat-producing components.mounted on or in the wiring compart

asts shall be temperature test exempt.

wiring compartment is at least 13 mm (0.5 in) fromthe recessed housing; and

8.6 Markin

8.6.1 Inste

a) a high-power-factor, reactor-type’ballast or ballasts for bipin lamps (preheat or rapi

naire intended for use with through wiring is temperature test exempt under

the following

ment.

of the current rating in amperes;/as required by Clause 20.2.3, a luminaire employing:

may be marked in accordance with Table 20.1.1, Item 1.27;

b)al

C) sing
accorg

d start types)

-power-factor, reactor-type ballast or ballasts for bipin lamps may be marked in accordance
with Table 20.1.1, Item 1:28; or

Table 8.6.1

le-pin lamps-(instant start type) and high-power-factor ballast or ballasts may
ance with Table 20.1.1, Item 1.29, using the multiplying factors shown in Table §.6.1.

be marked in

Multiplying factors for ballasts

(See Clause 8.6.1.)

Maximum ballast output current in milliamperes Minimum acceptable multiplying factor
120 or less 0.6
121-200 0.8
210-300 1.2
301-460 1.5

8.6.2 A luminaire intended for use with an adapter plate and shipped without the adapter shall be marked
to indicate the plate, in accordance with Table 20.1.1, Items 4.1 and 4.2.


https://ulnorm.com/api/?name=UL 1598 2024.pdf

JANUARY 31, 2024 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598 97

8.6.3 A luminaire designed for use with a remote ballast shall be marked to indicate that the intended
ballast is thermally protected, in accordance with Table 20.1.1, ltem 1.30.

8.6.4 A luminaire designed for use with single-ended, compact fluorescent lamps and having non-
thermally protected ballasts shall be marked to indicate the lamps intended, in accordance with Table
20.1.1, ltem 3.22.

8.6.5 A luminaire designed for use with germicidal lamps shall be marked to warn the user of the
dangers of exposure of the eye and bare skin to UV radiation, in accordance with Table 20.1.1, Items 3.20
and 4.7.

8.7 Factory-installed emergency devices

8.7.1 Aluminaire provided with a factory-installed listed or certified emergency battery pack{shall be:

a) ingtalled in accordance with the installation instructions marked on or-provided with the pack;
and

b) marked to indicate emergency backup in accordance with Table 20+1.1, Item 1.43.

8.7.2 A luminaire provided with a factory-installed listed or certified emergency lighting g¢ontrol device
shall be:

a) ingfalled in accordance with the installation instructions marked on or provided with the device;
and

b) marked to indicate emergency backup in accordance with Table 20.1.1, Item 1.46.
8.8 Luminaires incorporating instant-start electronic ballasts and bi-pin lampholders

8.8.1 A luminaire with instant-start ballast(s), incorporating bi-pin lampholders shall:
a) be [constructed with a ballast(s) identified as Type CC, or

b) bg constructed withylampholders intended for use with instant-start electron|c ballasts in
accordance with Clatse 4.1. Lampholders marked with a circle “I” comply with these requirements.

8.9 (CAN) Branch circuit disconnects

8.9.1 (CAN) InrCanada, each fluorescent luminaire utilizing double-ended lamps provided with ballasts
intended for |installation on branch circuits with voltages exceeding 150 volts to ground, inicluding multi-
voltage ballasts such as 120-277 V, shall be provided with one or more installed disconnect means that:

a) complies with Clause 8.9.2 (CAN);

b) simultaneously opens all circuit conductors between the branch circuit conductors and one or
more ballast(s); and

c¢) are marked according to their specific locations, with the marking located and worded according
to (1) or (2), as follows:

1) when the disconnect means is installed inside the luminaire, the marking shall be located
adjacent to such means and shall be worded in accordance with Table 20.1.1, Item 3.25.
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2) when the disconnect means is installed outside the luminaire and not accessible from the
room side, the marking shall be located adjacent to the ballast and shall be worded in

accordance with Table 20.1.1, ltem 3.26.

8.9.2 (CAN) In Canada, an acceptable disconnect means shall consist of one or more of the following:

a) a mating connector with a current-interrupting rating and voltage rating suitable for the ballast(s)
employed in the luminaire;

b) a multi-pole switch that opens all circuit conductors simultaneously and is rated in accordance

with C

lause 6.4.1.1;

c)aw
d) a cq

e)ab
and w

8.9.3 (CAN
on branch cir
including mu
complies with

8.94 (CAN
disconnect m

8.10 (CAN)

8.10.1  (CAN
installed fluor|

a) adi
b) inst

c) twis
minim

H o tlo ot o HN | ol dalal £, 4ot L '
LILLI Iy diTiCoo UIdl 1o VCUTTOIUTTTU SUltdUIT TUT UTTo appllbauul I,
rd set or power supply cord; or

bllast provided with an integral disconnect means that complies with-Glause 8.4
th Clause 6.14.1.1 with regard to the accessibility of live parts.

In Canada, each fluorescent luminaire utilizing double-ended‘Jamps intended t
cuits with voltages exceeding 150 volts to ground and designed for use with ren
ti-voltage ballasts such as 120-277 V, shall be provided with a disconnect
Clause 8.9.2 (CAN), at the ballast location.

In Canada, luminaires complying with Clause'8.7 are not required to be
bans when marked in accordance with Table:20.1.1, Items 3.28 and 3.29.

Branch circuit disconnects — Conversion kits

) In Canada, a retrofit conversion kit designed to provide a disconnect means
escent luminaires shall include:

sconnect means that complies with Clause 8.9.2 (CAN);
Fuctions that comply:with Clause 8.10.2 (CAN);

t-on or push-in‘wire connectors, if supplied as components of the conversion k
Lm 600 V;.and

d) a s

eparate-pressure-sensitive label, to be installed during retrofit, that complies

p.2 (CAN)(a),

b be installed
hote ballasts,
means that

rovided with

for currently

t, rated for a

with Clause

QQJWCANXQ-

8.10.2 (CAN) In Canada, each conversion kit shall include the following markings on the smallest

packaging un

it:

a) a heading, in accordance with Table 20.1.1, Item 1.45;

b) a caution in accordance with Table 20.1.1, ltem 3.27;

c) instructions for the intended application and complete details if designed for a specific luminaire
or ballast(s) type; and

d) instructions regarding the installation of the label required in Clause 8.10.1 (CAN)(d).
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9 HID luminaires — supplementary requirements

9.1

9.11

General

9.2 Lampholders

9.21

a pulse rating suitable for the lamp starting voltage.

The requirements in Clause 9 are supplementary to other applicable requirements in this Standard.

A lampholder intended to be used with a lamp that requires high-voltage starting pulses shall have

9.22 Thei
that requires

9.3 Lamp ¢

9.3.1 A lum
can contain 1

a) the
The |
accor
speci
indica

b) the
Type-
accor
shall
with g

9.3.2 Alam

9.3.3 Open

lamp are likg¢ly to drop and_rest or that provide a direct line of sight to the arc tube fror

luminaire shd

9.34 Alam

sutation on the fampholder conductors and the conductors of the output cifcy
high-voltage starting pulses shall be rated a minimum of 600 V.

ontainment barriers for metal halide lamps

inaire employing a metal halide lamp shall be provided with a lamp containme
hajor particles resulting from a ruptured lamp, unless:

luminaire is intended for use with only a Type-O thick-glass parabolic reflecto
uminaire shall be marked with a caution, the lamp-Wattage and an ANSI g
dance with Table 20.1.1, Items 3.18, 3.8, and 39.¥The lamp designation in
ied in Item 3.8 shall include “/O” following thexlamp ANSI electrical code d
te the need to re-lamp with a metal halide Type:=O lamp (e.g., M90/O); or

luminaire is provided with a means that*only allows the use of a lamp that is &
0. The luminaire shall be marked with the lamp wattage and an ANSI d
dance with Table 20.1.1, Item 3.8. Thie lamp designation in the marking specifi

nclude “/O” following the lamp ANSI electrical code designation to indicate the n
metal halide Type-O lamp (e.g. M155/0).

p containment barrier shall be secured in position.

holes in a lamp ¢ontainment barrier that are located at points where particles fr

Il not permit.the passage of a 3.3 mm (0.130 in) diameter rod.

p containment barrier shall be constructed of the following material:

a) cefamic;

it of a ballast

nt barrier that

r (PAR) lamp.
esignation in
the marking
esignation to

metal halide
esignation in
ed in Item 3.8
ced to relamp

bm a ruptured
n outside the

b) gla
c) me
d) me

e) pol

ss;
tal screen;
tal having a minimum thickness of 0.41 mm (0.016 in); or

ymeric material.

9.3.5 The part of a glass containment barrier where particles from a ruptured lamp are likely to drop and
rest shall be minimum 3.0 mm (0.118 in) thick.

9.3.6 A polymeric material shall not be used as a lamp containment barrier for vertically oriented (15
degrees) metal halide lamps that are rated from 175 — 400 W unless the luminaire is marked to restrict its
application to outdoor environments in accordance with Table 20.1.1, ltem 2.4.
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9.3.7 If the part of a glass containment barrier where particles from a ruptured lamp are likely to drop and
rest is not borosilicate or tempered glass, it shall comply with the lamp containment barrier thermal shock
test of Clause 17.28.

9.3.8 The part of a polymeric containment barrier where particles from a ruptured lamp are likely to drop
and rest shall comply with the lamp containment barrier melt-through test of Clause 17.29 or the five-inch
flame test of Clause 17.3.

9.4 Ultra-violet (UV) attenuation barriers for metal halide lamps without integral UV blocking outer

glass envelopes

9.4.1 General

9.4.1.1 Aluminaire intended to be used with a metal halide lamp shall:
a) be I:ovided with an UV attenuation barrier in accordance with Clauses 9:414.2 t0 9.4.1.4;
b) usela metal halide lamp with a quartz outer envelope that is marked with an ANSI lamp code that
includes an “E” or “O” (e.g., M130/E) and be provided with a marking instructing the user to use
only g metal halide lamp that is marked with the ANSI lamp code that includes an “E” or “O,”
identifying it as complying with ANSI C78.380, in accordanceith' Table 20.1.1, Item 3|23; or

C) use
includ

a metal halide lamp with a glass outer envelope@nd marked with an ANSI la
es an “E” or “O” or “S” (e.g., M135/0), identifying it as complying with ANSI (

lamp teplacement marking shall also include the ANSI lamp code “E” or “O” or “S” &

lamp ¢

9.4.11 (ME

esignation in accordance with Table 20.1.3;tem 3.8.

X) In Mexico, a luminaire intended to be used with a metal halide lamp shall:

a) be provided with an UV attenuationddarrier in accordance with Clauses 9.4.1.2 to 9.4

b) usel
includ
only 4
identif

C) use
includ

mp code that
178.380. The
s part of the

1.4;

a metal halide lamp with a.quartz outer envelope that is marked with an ANSI la
es an “E” or “O” (e.g., M130/E) and be provided with a marking instructing the
metal halide lamp that is marked with the ANSI lamp code that includes a
ying it as complying with NMX-J-547-ANCE, in accordance with Table 20.1.1, ltg

a metal halide.lamp with a glass outer envelope and marked with an ANSI la
bs an “E” op.‘O” or “S” (e.g., M135/0), identifying it as complying with NMX-J-54]

mp code that
b user to use
n “E” or “O,”
m 3.22; or

mp code that
-ANCE. The

lamp feplacement marking shall also include the ANSI Lamp Code “E” or “O” or “S” as part of the

lamp ¢

esignhation.

9.4.1.2 An Uvattenuation barrier shatt-be constructedof the fottowing materials:

a) glass in accordance with Clause 9.4.2;

b) metal; or

C) ceramic.

9.4.1.3 A UV attenuation barrier shall not have any open holes that would permit direct viewing of the
light source or light that is reflected from only one surface.

9.4.1.4 Aluminaire with a UV attenuation barrier shall be provided with an interlock switch in accordance
with Clause 6.4.2 to de-energize the lamp when the lamp compartment is opened.
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9.4.2

9.4.2.1

Glass

A glass UV attenuation barrier shall be constructed of one of the following:
a) soda lime glass having a minimum thickness of 4.0 mm (0.157 in);

b) another type of glass that has a minimum thickness of 3.0 mm (0.118 in) and that complies with
the ultra-violet transmission requirements specified in Table 9.4.2.1; or

c) other types of glass with a minimum thickness of 3.0 mm (0.118 in) if the luminaire, lamp, and
attenuation barrier comply with the accepted effective UV power limits described in the
ANSI/IESNA RP 27 series of standards; and the luminaire is marked to identify the lamp in

e Tolol o0 4.4 Iy .24
accorgance-witmTanre Zo- 1.1, eoz4-

Table 9.4.2.1
UV transmission requirements of glass

(See Clause 9.4.2.1.)

Wavelength, nm Maximum transmission percentage
350 85
320 40
300 8
290 0.5
<290 0.1

9.4.2.2 A UV attenuation barrier shall withstand without fracture a 2.7 J (2 ft-lb) impact Using the test

apparatus dgscribed in Clause 19.21.

9.4.2.3 A UV attenuation barrier used'@n a ground-mounted recessed luminaire or a luminajre marked as
suitable for ipstallation within 1.22 m*(4 ft) of the ground shall withstand without fracture a[6.8 J (5 ft-Ib)

impact using|the test apparatus described in Clause 19.21.

9.5 Accesgibility of double-ended lamp terminals

9.5.1

9.5.1

Lamp terminals,of a double-ended HID lamp shall not be accessible during relamping|unless:

a) alll ungreunded circuit conductors are disconnected by an interlock switch befpre the parts
become accessible;

b) the supply circuit has one grounded conductor, and the lamp terminals can only make initial
contact with the grounded lampholder terminal;

c) the supply circuit has one grounded conductor, and in order to be fully installed the lamp is
required to be inserted into the grounded lampholder terminal first. The luminaire shall be marked,
adjacent to the lampholder connected to the grounded supply connection, with a caution and with a
statement indicating the method of lamp insertion in the lampholder. These markings shall be in
accordance with Table 20.1.1, Items 3.19 and 3.10; or

d) the lamp and ballast system complies with the Risk of Electric Shock During Relamping Test in
Clause 18.6.

(CAN) In Canada, the caution marking of Table 20.1.1, Item 3.19, shall not be required.
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9.5.2 Aninterlock switch shall comply with the interlock switch endurance test of Clause 18.3.

9.5.3 Luminaires employing a double-ended HID lamp without the interlock switch described in Clause
9.5.1(a) shall be marked with a caution and a warning to disconnect power before servicing, in accordance
with Table 20.

NOTE: This appl

1.1, Items 3.19 and 3.6.

ies to all Luminaires employing double-ended HID lamps unless they comply with Clause 9.5.1(a).

9.5.3 (CAN) In Canada, the caution marking of Table 20.1.1, ltem 3.19, shall not be required.

9.6 Deleted
9.7 Markini
9.7.1  An HID luminaire shall be marked with the lamp wattage and lamp designation”that

the ballast rat

9.7.1 (MEX
that coincide

9.7.2 An HI
lamp wattage
with Table 20

9.7.3 More

replacement arking if testing is conducted to confirm that the temperature requirements are

9.74 Arem
incandescent]

a) the
both H

b) the

c) the
appro

ng, in accordance with Table 20.1.1, ltem 3.8.

In Mexico, an HID luminaire shall be marked with the lamp-wattage and lamy
vith the ballast rating, in accordance with Table 20.1.1, ltem 3:8.

D luminaire using a lamp that does not have an ANSI designation shall be m

1.1, Items 3.14 and 3.17.

than one lamp wattage and lamp type;vas applicable, may be included

pte ballasted HID luminaire may _bear a lamp replacement marking for both ar
lamp provided that:

luminaire complies with the-construction and performance requirements in this
ID and incandescent luminaires;

luminaire is additionally marked in accordance with Table 20.1.1, Item 3.15; and

installation instructions provide clear direction for the installer to place a check
briate lampreplacement marking option based on the lamp type for the particula

9.7.5 A lum

replacement arking.

inaire\that uses only a low-pressure sodium lamp shall not be required to

coincide with

designation

arked with a

that coincides with ballast rating and, if applicables.the€ voltage and lamp type, in accordance

in the lamp
met.

HID and an

Standard for

mark on the
installation.

have a lamp

9.7.6 A luminaire with a removable lamp containment barrier as described in Clause 9.3 that is required
to be removed during user maintenance shall be marked to keep the barrier in place, in accordance with

Table 20.1.1,

ltem 3.12.

9.7.7 A luminaire with a removable UV attenuation barrier that is required to be removed during user
maintenance shall be marked with a caution and to keep the protective barrier in place or replace

removable pa

rts in accordance with Table 20.1.1, Items 3.20 and 3.13.

9.7.7 (CAN) In Canada, the caution marking of Table 20.1.1, Item 3.20, shall not be required.
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10 LED luminaires — supplementary requirements
10.1 General
10.1.1 The requirements in this clause are supplemental requirements for LED luminaires.
10.2 Lampholders
10.2.1 A lampholder shall have an electrical rating suitable for the LED lamp load to be used.
10.3 Printed wiring boards
10.3.1 A pr|nted wiring board shall comply with the requirements in UL 8750 and CSA €22.2 No. 250.13.
10.4 Factory installed emergency devices
10.4.1 A luminaire provided with a factory-installed emergency battery pack shall be:
a) indtalled in accordance with the installation instructions marked on or provided with the pack;
and
b) marked to indicate emergency backup in accordance @ith' Table 20.1.1, Item 1.43.
10.4.2 A luminaire provided with a factory-installed listed\or certified emergency lighting ¢ontrol device
shall be:
a) installed in accordance with the installation’ instructions marked on or provided with the device;
and
b) marked to indicate emergency backup in accordance with Table 20.1.1, Item 1.46.
10.5 Class|P LED Drivers
10.5.1  These requirements apply to LED luminaires having Class P LED drivers.
10.5.2 Whgn a supplys.cord of a luminaire permits the cord to be pushed back into the enclosure,
resulting in g spacing-between the cord and a Class P driver case of less than 76 mm (3 in), the supply
cord shall be rated forat least 90 °C or for the temperature of any component it can contact| whichever is
greater.

10.5.3 Conductors shall have a minimum temperature rating in accordance with Table 10.5.3 or the
conductor temperature measured during the normal temperature test of Clause 15, whichever is greater.
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Table 10.5.3
Minimum temperature rating of conductors

(See Clause 10.5.3.)

Position of conductors relative to Class P drivers Tempfcl:'ature
Permanently spaced a minimum of 76 mm (3 in) from any Class P driver 60
Less than 76 mm (3 in) from, but prevented from contacting any Class P driver 80
In contact with any Class P driver or spaced less than 76 mm (3 in) and provided with an 75
outer braid
In contact with any Class P driver or spaced less than 76 mm (3 in) 90

10.5.4 A lun
driver case sh

10.6 Markin

10.6.1 A lun
in hertz, and 1

10.6.2 A lun
voltage outp
constant volt
wattage.

10.6.3 A lur
current outpy
constant curr
wattage.

10.6.4 Lumi

ninaire having branch circuit supply wiring that can come within 75 mm (3 in)
all be marked for 90 °C supply conductors in accordance with Table 20.1.1, Item

gs

ninaire having an integral LED driver shall be marked with the“input rating in vol
otal amperes or watts, in accordance with Table 20.1.1,Item 1.3.

hinaire intended for connection to a remote LED driver that requires a driver wi
t shall include the following marking information on the luminaire in the fo
ge — voltage; nature of the supply (AC or DC); frequency (for ac rating only); a

hinaire intended for connection to a.remote LED driver that requires a driver wi

ent — current; nature of the supply (AC or DC); frequency (for ac rating only); a

haires having a replaceable lamp of the type specified in Annex G shall be m

lamp replacement marking as noted'in Annex G.

of a Class P
1.1.

ts, frequency

h a constant
mat S16-L3:
d current or

h a constant

t shall include the following marking information on the luminaire in the fomat S16-L3:

nd voltage or

arked with a

x G shall be
LACE ONLY
in the format

10.6.5 A lurpinaire having.aTeplaceable lamp of a type other than those specified in Anng

marked, in aflocation yisible during lamp replacement: “CAUTION — RISK OF FIRE. REP

WITH LAMP MODEL , MANUFACTURED BY ”. The marking shall be

S24-L1.

10.7 (CAN) Branchcircuitdisconnects

10.7.1 (CAN) In Canada, each LED luminaire utilizing double-ended lamps provided with LED drivers

intended for installation on branch circuits with voltages exceeding 150 volts to ground, including multi-
voltage drivers such as 120-277 V, shall be provided with one or more installed disconnect means that:

a) complies with Clause 8.9.2 (CAN), which shall be applied to LED drivers instead of ballasts;

b) simultaneously opens all circuit conductors between the branch circuit conductors and one or
more LED driver(s); and

c) are marked according to their specific locations, with the marking located and worded according
to (1) or (2), as follows:
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10.7.2

1) when the disconnect means is installed inside the luminaire, the marking sh

adjacent to such means and shall be worded in accordance with Table 20.1

and

2) when the disconnect means is installed outside the luminaire and not acces
room side, the marking shall be located adjacent to the LED driver and shall
accordance with Table 20.1.1, ltem 3.26.

with disconnect means when marked in accordance with Table 20.1.1, ltems 3.28 and 3.29.

11 Surface-mounted luminaires — supplementary requirements

11.1 Genel

11.1.1 The
Standard.

11.2 Moun

11.21 Alu

machine screws if the luminaire surface containing the mounting screw holes is more
(0.125 in) frgm the mounting surface. The length of each screw'shall be at least 13 mm (0

distance fro

11.2.2 Acr
1.35 mm (0.
steel.

11.2.3 The
for metal oth

11.2.4 The
metal other t

11.25 Alu
box and shal
1.21and 1.3

a)ac

al

requirements in Clause 11 are supplementary to other applicable require

ing means

inaire intended to be directly mounted to an outlet box shall be provided with

the mounting surface to the luminaire surfacé:that contains the screw holes.

bssbar intended as the sole support for moeunting a luminaire to an outlet box sh
D53 in) thick if made of steel or at least™1.9 mm (0.075 in) thick if made of me

all be located
.1, Item 3.25;

sible from the
be worded in

(CAN) In Canada, LED luminaires complying with Clause 10.4 are not required to be provided

nents in this

two No. 8-32
than 3.2 mm
5 in) plus the

all be at least
tal other than

thickness of a crossbar may be reduced to 1.0 mm (0.040 in) for steel and 1.4 mmm (0.055 in)

pr than steel if reinforced,byforming flanges along the edges.

thickness of a crossbar may be less than 1.0 mm (0.040 in) for steel and 1.4 mm
nan steel if the crossbar complies with the loading test of Clause 17.15.

minaire, including lamps, shall be provided with means of support independen
be marked and provided with installation instructions in accordance with Table
B, if it.is;

piling surface type and weighs more than 22.7 kg (50 Ib); or

(0.055 in) for

t of the outlet
20.1.1, ltems

b) a surface wall-mounted type and weighs more than 11.4 kg (25 Ib).

11.2.5

(USA) In the United States, a luminaire, including lamps, shall be provided with means of support

independent of the outlet box and shall be marked and provided with installation instructions in
accordance with Table 20.1.1, Items 1.21 and 1.33, if itis:

a) a ceiling surface type and weighs more than 22.7 kg (50 Ib); or

b) a surface wall-mounted type and weighs more than 22.7 kg (50 Ib).

11.2.6 A two-piece polymeric electrical connector and support assembly for mounting a luminaire to an
outlet box shall:


https://ulnorm.com/api/?name=UL 1598 2024.pdf

106 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598

JANUARY 31, 2024

a) be provided with a means for connecting the neutral, ungrounded, and grounding conductors in

accordance with Clause 6.15;

b) have no uninsulated live parts on the outlet box mounted piece that are accessible
contact;

¢) comply with the polymeric connector loading test specified in Clause 17.30;

d) employ polymeric materials that possess the following ratings:

to incidental

1) minimum V-1 flammability rating or compliance with the vertical burning flame test of

Clause 17.26;

2) minimum 90 °C mechanical temperature rating; and

3) minimum dielectric voltage-withstand rating of 5000 V, a minimum het wire i
rating of 7 s, and a minimum high current arc ignition (HAI) rating of 30-arcs; an

e) be provided with installation instructions in accordance with Table 2014, %, Item 1.33,

1) specify proper installation, including the proper method_for connecting th
means to the luminaire and a grounding lead in an outlet box; and

2) include a statement that this product shall not.be)connected to a luminair
supply wires rated more than 90 °C.

11.2.7 A lunpinaire that is supported by a lampholder screwshell shall not have:
a) a mass that exceeds 2.7 kg (6 Ib); or

b) a dimension that exceeds 400 mm (1545 in).

11.2.8 Any
loading test o

bart supported by the external threads on the body of a lampholder shall cor
f Clause 17.15.

11.29 Alu
surface, bas

inaire intended to.be mounted to an outlet box shall not be provided with a tab
t, hook, eye, or-other feature that allows the addition of weight.

11.2.10 A luminaire provided with means to support it independently of the outlet box may
with a table, ghelf, tray surface, basket, hook, eye, or other feature that allows the addition of

11.2.11 A luminaire supported by chain or cable shall use stranded wire from the point that

gnition (HWI)
d

that

e grounding

e marked for

nply with the

e, shelf, tray

be provided

veight.

he wire exits

the luminaire
of the luminaire shall be supported by the chain or cable, not the conductors.

. The weight

11.2.12 Aflexible cord providing the sole support of a luminaire or luminaire part shall not be subjected to

kinks or sharp bends, and shall be at least:
a) a not-for-hard-usage jacketed type if supporting a mass of 2.3 kg (5 Ib) or less; or

b) a hard-usage jacketed type if supporting a mass of 4.5 kg (10 Ib) or less.

11.2.13 Ajoint in a circular chain link shall be welded. A joint in a chain link of another shape shall not be

located within 30 degrees of the vertical, as shown in Figure 11.2.1, unless welded.
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Figure 11.2.1
Chain links

(See Clause 11.2.13.)

11.214 (M
be supporteq
that will pro
luminaire.

11.3 Poles

11.3.1 A pg
length of the

a) me

S3811

EX) In Mexico, pendant luminaires ' weighing more than 6.8 kg (15 Ib) or luminairgs intended to

by a suspended ceiling grid-shall be manufactured so as to accommodate §
ide support independent,of the threaded tube or ceiling grid that normally

le used farsupport of a luminaire shall serve as or contain a raceway that exte
pole. It shall be constructed of the following materials:

tal’

afety devices
supports the

hds the entire

b) metal-lined wood;

c) concrete; or

d) pol

ymeric material that complies with Clause 5.7.

11.3.2 A circular metal pole shall be:

a) ste

b) alu

el at least 1.01 mm (0.040 in) thick; or

minum alloy at least 1.27 mm (0.050 in) thick; and

c) if the pole supports a single luminaire weighing 4.5 kg (10 Ib) or less mounted within 152 mm
(6 in) of the center axis of the pole, the thickness of the metal may be 1/2 of the minimum thickness
specified in Item (a) or (b), as applicable.
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11.3.3 A metal pole that is other than circular in shape shall be:

a) steel at least 1.63 mm (0.064 in) thick; or

b) aluminum alloy at least 1.88 mm (0.074 in) thick.

11.3.4

A metal lining in a wood pole shall be

a) steel at least 0.66 mm (0.026 in) thick; or

b) other metal at least 0.81 mm (0.032 in) thick.

11.3.5 Apo

a) a splice compartment;

b)am

c)am

11.3.6 Apo

a) a splice compartment, provided that

b) a glounding means, provided that the luminaire is grounded.

11.3.7 A spl
that is:

a) rect
to one

b) any
descri

11.3.8 A po
point of conn

TN HP P | ihlatlo £o11 H
SHdilr VT PpruvidTuUu witlm urc IUIIUVVIIIH.

eans for grounding the pole in accordance with Clause 6.15.2; and

pans for bonding a luminaire to the pole in accordance with Clause6.15.3.

e 2.44 m (8 ft) or less in height shall not be required to be provided with the follo

1) the incoming supply wiring can be brought up-through the pole without addi
or pull points; and

ce compartment shall be located above ground level and shall be provided wit
angular, not less than 50 mm (2 in) by 100 mm (4 in), with corners that may hav
-half of the width; oF

other shape_or-size, provided a projected view of the finished opening enco
bed area.

e having its own means for supply connection shall be constructed in such a
bctionr of conduit or cable shall be located at least 150 mm (6 in) from the low

ving:

tional splices

2) the interior of the pole and any splicesiare accessible by removal of the luminaire; or

h a handhole

e a radius up

mpasses the

way that the
er end of the

/

metal racewal

J

11.3.9 A pole more than 30 m (100 ft) in length that is not provided with conductor support shall be
marked in accordance with Table 20.1.1, ltem 1.24.

11.3.10 A pole shall comply with the applicable requirements for wet locations specified in Clause 14.4.

11.3.11

Clause 14.4.2.

A ferrous metal raceway shall comply with the corrosion protection requirements specified in

11.3.12 Aluminum intended for direct insertion into the ground or into concrete shall be provided with a
protective coating.
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11.3.13
No. 206.

11.4 Open

11.4.1

holes and openings

(CAN) In Canada, poles over 4 meters shall also comply with the requirements of CSA C22.2

Open holes located 13 mm (0.5 in) or less from the surface on which the enclosure of a surface-

mounted, outlet-box connected luminaire is intended to be mounted shall be considered to be one or more
of the following:

a) luminaire mounting holes;

b) component mounting holes;

c) pevludant device mounting holes; or

d) acq

11.4.2 Ope
open holes a

1143 Gen
(0.5 in) from

a) the

b) the

the hole or holes are located; and

c) the
electr

ess holes.

h holes other than those specified in Clause 11.4.1 shall be considered to be ge
nd shall comply with the requirements of Clause 11.4.3.

he mounting surface of a luminaire and shall comply,with the following:
area of each open hole shall not exceed 10 cm?2¢1.5 in?);

total area of holes shall be not more than 15 percent of the total area of the su

open holes shall not be located ‘in‘the mounting surface, in a canopy, or
cal parts, as shown in Figure 11.4.1; that are required to be enclosed, unless th

1) are protected by a baffle-in-accordance with Clause 5.8;

2) have demonstrated’ compliance with the applicable normal and a
requirements; or

3) are constructed so as not to present a risk of fire under any foreseeable con

!

heral purpose

bral purpose open holes, such as ventilating open holes (shall be located morg than 13 mm

face in which

irectly below
parts:

bnormal test

ditions.



https://ulnorm.com/api/?name=UL 1598 2024.pdf

110 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598 JANUARY 31, 2024

Figure 11.4.1

Location of baffle — directly below

(See Clauses 11.4.3, 11.4.4, and 11.4.6.)

Notes:

A — Eledtrical compongnt’ to be shielded by the baffle.

B — Projection of the’ component outline on a horizontal plane
C - Inclined, 5/ degree line, indicating minimum perimeter of the baffle.
D — Minijmum~drea of the baffle.

S3812A
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11.4.4 Luminaire mounting holes may be any shape. A maximum of four open holes shall be permitted
within the area directly below the outlet box opening in accordance with Figure 11.4.1. The maximum area
of each hole shall be 2.6 cm? (0.41 in?). Two additional holes shall be permitted for each 610 mm (24 in) of
luminaire length in excess of 1270 mm (50 in).

11.4.5 Component mounting holes may be provided in the back enclosure, facing the luminaire mounting
surface, provided that they comply with the following:

a) The maximum diameter of any open holes is 7.9 mm (0.313 in).

b) The maximum area of each unclosed portion of a slot used to accommodate components
mounted in place or of an unused slot intended for accommodation of alternate components is 0.32

2 2
cm (pT05 ™).

c) Thé maximum total area of all unused open holes for alternate component niouriting is 5.16 cm?
(0.80(in?).

11.4.6 Confponent mounting holes that are not closed off shall not be located within the area directly
below the ouflet box opening shown in Figure 11.4.1, unless baffled in accordance with Clause 5.8.

11.4.7 A lufinaire with a canopy that covers 1160 cm? (180 in?) or,mare of the mounting surface shall be
provided with a back enclosure. The back enclosure shall comply. with the enclosure requirements of
Clause 5.3.1] An open hole in the back enclosure shall:

a) if dircular , have a maximum area of 1160 cm? (480'in?) and have a maximum diameter of 380
mm (15 in), as shown in Figure 11.4.2; or

b) if npt circular , have a maximum area of 1160 cm? (180 in?) and a maximum linear Iength, usually
diagonal, of 660 mm (26 in), as shown in kigure 11.4.3.
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Figure 11.4.2

Back enclosure — circular open hole

(See Clause 11.4.7.)

iz

NOTE The circulpr open area is a maximum of 1160 cm? (180 in?) and'a maximum of 380 mm (15 in) diameter.

S3813A

Figure 11.4.3

Back enclosure — non-circular open hole

(See Clause 11.4.7.)

7

NOTE The non-circular open area is a maximum of 1160 cm? (180 in?) and a maximum linear length, usually diagonal, of 660 mm
(26 in).

S3814A
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11.4.8 A luminaire with a canopy that covers less than 1160 cm? (180 in?) of the mounting surface and
has the dimensions specified in Clause 11.4.7, Item (a) or (b), is not required to be provided with a back
enclosure.

11.4.9 An open hole in a luminaire enclosure need not comply with the requirements of Clause 11.4.5 or
11.4.7, provided that the open hole is closed off by a noncombustible mounting surface. The luminaire
shall be marked for mounting on a noncombustible surface, in accordance with Table 20.1.1, Item 2.6. This
marking is not required when the opening is covered by a glass fiber pad that complies with the glass fiber
requirement of Clause 5.18.

device if each
of, the open

11.4.10 An
hole is close
hole or holes

open hole or pair of holes may be provided for each stem or chain of a pendant
d by a suspension device. Knockouts may be provided in addition to, or ih lied

11.4.11 An all be located

within 90 mm

ppening for a pull switch in a sheet metal drop canopy secured by Set-screws sh
(3.5 in) of the center of the canopy.

crews that is
3.5 in) of the

11.4.12 An|opening for a pull switch in a sheet metal drop canopy. secured by set s
reinforced by a minimum 3.2 mm (0.125 in) thick metal bar shall be Iocated within 90 mm
means attacliing the reinforcing bar to the canopy.

11.5 Accegsibility of supply connections
nstallation. A

11.5.1 A Idminaire shall allow for the inspection ‘6f branch circuit connections after i

luminaire we
may be remd

11.5.2 An @
connections
field inspect
withstanding

11.5.3 Accegss openings or openings through a supporting strap, cross-bar, or plate may be|

ghing 4.54 kg (10 Ib) or less, excluding*diffusers, light-directing parts, and ded
ved to provide access to branch circuit'connections, without additional access o

ccess opening or separatesmeans of luminaire support shall be provided if
pr internal wiring can be subjécted to a force of more than 4.5 kg (10 Ib) during
on. Chain, cable, hinges) or equivalent means of luminaire support shall b
the loading test of Clause 17.15.

orative parts,
benings.

branch circuit
installation or
e capable of

of any shape

and shall be:
a) a sjngle opening that allows passage of a rod having a diameter of 44.5 mm (1.75 in); or
b) twp.opehings, each at least 10 cm? (1.5 in?) in area, that allow passage of a|rod having a

LN AN a W ALe Y ~EET=0

diam

11.6 Electr

11.6.1

4
CT OT TO T (U 0OZ 01T

ical construction

equipment grounding conductor.

The cord of a cord-connected luminaire that is required to be grounded shall contain an

11.6.2 A cord pendant luminaire shall be provided with a flexible cord type as specified in Clause 11.2.12
for connection to the branch circuit.

11.6.3 A conductor or flexible cord that is routed through the chain of a chain pendant luminaire shall
have a minimum 0.80 mm (0.032 in) nominal insulation, and if a cord, it shall be at least Type SPT-1. A
grounding conductor may be uninsulated.
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11.6.4 A fluorescent, HID, or LED pendant luminaire designed for a chain, cable, hook, or similar means
of suspension and intended to be mounted directly below an outlet is permitted to be provided with a
flexible power cord.

11.6.5 Flexible cord provided with an attachment plug cap shall be at least of hard-usage type.
11.6.6 A flexible cord shall be provided with a strain-relief device that complies with the strain-relief test
specified in Clause 17.21.1. The flexible cord on a chain or cable suspended luminaire shall not be

required to be provided with strain relief.

11.6.7 A Iumlnalre that can be adjusted after |nstallat|on to change the angle of Ilght and where the
dec e following:

onnection to

branch circuit conductors;

b) a Igngth of flexible cord of hard-usage type or heavier with a grounding.type attachment plug or
cord cpnnector; or

¢) a jupction box cord grip bushing without a length of flexible cord.
11.6.8 A lunpinaire shall be shipped with the cord mounted in placesand connected.

11.6.8 (USA) In the United States, a luminaire may have_a\power supply cord that is nof mounted in
place and copnected but shall be provided with installation“instructions in accordance with [fable 20.1.1,
ltem 1.33.

11.6.9 A sufface-mounted luminaire that is permitied to have a flexible cord may be prqvided with a
detachable cgrd set and inlet when:

a) Theg cord set is packaged with oridentified for use with the luminaire;
b) Thg cord set is at least of the-hard-usage type;

c) The inlet is factory-wjred, located on the luminaire’s outer surface and accessible td an end-user
from the room side;

d) Both the cord_set and inlet are suitable for the electrical and environmental ratings of the
luminagire;

) Both the cord set and |nIet are polanzed or keyed to prevent electrical polarity reversal or

f) The inlet is suitable for connection and disconnection under load. Alternatively, for non-IEC and
non-NEMA configurations, the inlet need not be suitable for connection and disconnection under
load provided the marking in Table 20.1.1, Item 4.9 is located adjacent to the inlet; and

g) For inlets with a grounding contact (pin), the grounding contact engages before the supply
contacts during cord insertion, and the supply contacts disconnect before the grounding contact
during cord disconnection.

11.6.10 In a pendant luminaire, a bonding conductor may be terminated by hardware that is also used to
secure a lampholder or lampholder bracket if that is the only available termination point and if that part of
the lampholder is the only conductive part on the luminaire that is likely to become live.
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11.6.11 (USA) In the United States, the temperature measured on the supply connections of a surface-
mounted luminaire during the normal temperature test of Clause 15 shall:

a) not exceed 60 °C; or

b) not exceed 90 °C, and be marked for use with minimum 75 °C or 90 °C supply conductors, as
appropriate, in accordance with Table 20.1.1, Item 1.1; or

c) not exceed 200 °C, and be marked:
1) with a warning to prohibit use in dwellings, in accordance with Table 20.1.1, Item 2.5; and

2) for use with minimum 105 °C, 125 °C, 150 °C, or 200 °C supply conductors,
in accordance with Table 20.1.1, ltem 1.1.

11.6.11 (CAN) In Canada, the temperature measured on the supply connections 6f a surface-mounted
luminaire int¢nded to be mounted on or over an outlet box during the normal temperature tesi of Clause 15
shall:

a) for|wall-mounted luminaires, not exceed 75 °C;

b) for|ceiling-mounted luminaires, not exceed 75 °C;

c) for|ceiling-mounted or wall-mounted luminaires, not exceed 90 °C, and be marked for use with
minimum 90 °C supply conductors, in accordance withilable 20.1.1, Item 1.1; or

d) for|ceiling-mounted or wall-mounted luminairesgnot exceed 200 °C, and be marked
1) with a warning to prohibit use in dwellings, in accordance with Table 20.1.1, [tem 2.5; and

2) for use with minimum 105 °C, 125 °C, 150 °C, or 200 °C supply conductors,
in accordance with Table 20.1:3/ltem 1.1.

11.6.12 (CAN) In Canada, the temperature measured on the supply connections of a surface-mounted
luminaire with an integral outlet box-during the normal temperature test of Clause 15 shall:

a) nof exceed 75 °C; of

b) nof exceed 902Cy and the luminaire shall be marked for use with minimum 90 °C syipply
condyctors, in.aceordance with Table 20.1.1, Item 1.1; or

c) noflexceed 200 °C, and the luminaire shall be marked

gt Toll
T

AN itk AR HAE—E hikit H=P= PPN | H e 20-4'4', tem 25; and

\ o B .. B HY ralan A
II VWil Aa VVCIIIIIIIH W MTUTTTIVIL UOoT TIT UVVCTI IHO, mracvouruaricve willl 1d

2) for use with minimum 105 °C, 125 °C, 150 °C, or 200 °C supply conductors in
accordance with Table 20.1.1, Item 1.1.

11.7 Tests
11.7.1 A luminaire shall comply with the applicable normal temperature test of Clause 15.

11.7.2 A luminaire that appears to be suitable for either ceiling mounting or wall mounting shall be tested
as one of the following:

a) a ceiling-mounted luminaire; or
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b) a wall-mounted luminaire, and it shall be marked for wall mounting only, in accord- ance with
Table 20.1.1, ltem 2.10.

11.7.3 A luminaire that is intended for under-cabinet mounting shall comply with the temperature test of

Clause 15.4.

11.7.3 (CAN) In Canada, under-cabinet luminaires are not within the scope of this Standard.

11.7.4 (MEX) In Mexico, pole- or arm-mounted luminaires intended for exterior public lighting shall
comply with the vibration test of Clause 17.37 (MEX).

11.8 Markin

11.8.1 A lun
installed in a
carton, in acq
marked with |

11.8.1  (CAN
not be requirg

11.8.2 (USA
accordance W

11.8.3 Ace
Table 20.1.1,

11.8.4 A lun
hook, loop, o
Item 1.22.

12 Recessé¢d luminaires — supplementary requirements

gs

hinaire that requires branch circuit conductors rated greater than 60 C.and
dwelling shall include a caution and an installation warning marking on,.the lumi
ordance with Table 20.1.1, Items 3.18 and 1.32. ltem 1.32 may b&’/omitted if
fems 3.18 and 1.31 of Table 20.1.1.

) In Canada, the caution and installation markings of Table:201.1, Items 3.18 a
d on the carton.

) In the United States, a luminaire intended for ufider-cabinet mounting shall
ith Table 20.1.1, Item 2.12.

ing-mounted luminaire tested on an uninsulated ceiling shall be marked in acG
Item 2.6.

hinaire that has a flexible power_cord and attachment plug and that is not prd
chain shall be marked for chainiand hook suspension only, in accordance with

that may be
haire and the
the carton is

nd 1.32, shall

be marked in

ordance with

vided with a
Table 20.1.1,

12.1 Generpl

12.1.1 The |requirements in Clause 12 are supplementary to other applicable requirements in this
Standard.

12.1.1  (MEX)n Mexico, the requirements in Clause 12 are not required.

12.1.2 Polymeric material used to form an enclosure or a housing or to provide structural support shall
comply with the requirements of Clauses 5.7.1, 5.7.2, and 12.7.2.

12.1.3 A recessed luminaire intended for installation in a suspended ceiling and weighing more than
22.7 kg (50 Ib) shall have provision for support independent of the ceiling grid.

12.1.4 A luminaire provided with integral suspended ceiling clips shall comply with the security of clips
test of Clause 17.18 and shall be provided with installation instructions that specify the grid type, in
accordance with Table 20.1.1, Item 1.33.
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12.1.5 (USA) A recessed luminaire with polymeric parts intended to be installed where these parts are
exposed to air-handling spaces’ within a building shall comply with the heat and smoke release
requirements in UL 2043 and marked in accordance with Clause 12.8.5.3.

" Products evaluated in accordance with these requirements are considered to comply with the fire retardant and low smoke
producing requirements of Section 300 of the National Electrical Code, ANSI/NFPA 70; Chapter 4 of the Standard for the Installation

of Air-Conditioning and Ventilating Systems, NFPA 90A; Section 602 of the ICC's International Mechanical Code; and Section 602 of
IAPMO's Uniform Mechanical Code.

12.1.6 A spray foam compatible luminaire (SPCL) shall comply with Annex K.

12.2 Enclosures

12.2.1 The|surfaces of an enclosure described in Clause 5.3.3 that are not visible from tlhe room side
shall have nq open holes, except as specified in Clauses 12.3.8 and 12.4.3.

12.2.2 Open holes in the surface of an enclosure of live parts that are visible ffom the room side shall
comply with the requirements of Clause 11.4.

12.3 Junctjon boxes

12.3.1 A junction box that complies with the component requirements of Clause 4.1 and is|attached to a
luminaire may have openings that do not comply with Clauses 12.271 and 12.2.2.

12.3.2 The|wiring compartment (junction box) where the branch circuit connections to the|luminaire are
made shall |be integral to the luminaire or securely~fastened to its enclosure or frame. A wiring
compartment attached by flexible conduit shall have additional means of securement.

12.3.3 A luminaire provided with a through-wire‘junction box shall be marked with the numb

the branch ci

a) be
of the

b) comply with the junction box rigidity test of Clause 17.31; or

c) be

1234 Alu
Clause 12.3.

rcuit conductors in accordance With Table 20.1.1, Item 1.41, and shall:

provided with hanger bars\that attach either directly to the junction box or within
junction box on the bracket that secures the junction box to the luminaire;

marked for uSe with cable in accordance with Table 20.1.1, Item 1.37.

minaire‘\marked with through branch circuit conductor temperature rating in ac
B andTable 20.1.1, Item 1.41, shall be considered in compliance with Clause 12

er and size of

51 mm (2 in)

rordance with
8.1.1.

12.3.5 A polymeric junction box shall comply with the requirements of Clause 4.1.

12.3.6 The

minimum inside volume of the junction box shall comply with Clause 6.17.

12.3.7 The thickness of a junction box, excluding covers, shall be a minimum of 1.25 mm (0.050 in) if
sheet steel, 2.3 mm (0.09 in) if nonferrous sheet metal, or 3.2 mm (0.125 in) if cast metal, with the

following exc

eptions:

a) the minimum thickness at or within 6.4 mm (0.25 in) of any right-angle bend in a drawn sheet
steel box may be 0.9 mm (0.035 in).

b) the average thickness of the sides and ends of a drawn steel box may be 1.24 mm (0.049 in),
based on three measurements made on the side and end of the box, but a minimum of 9.5 mm
(0.375 in) from a right-angle bend. The three measurements shall be made in a line perpendicular
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to the front of the box at the following points: a point 6.4 mm (0.25 in) from the front, a point 6.4 mm
(0.25 in) from the right-angle bend at the back, and a point equidistant between the two.

c¢) the wall of a malleable iron box or a die-cast or permanent-mold-cast aluminum, brass, or bronze
box shall be in accordance with Table 5.5.2.

d) a wall thickness of minimum 2.4 mm (0.094 in) shall be accepted for clearance of a cover screw
in the area directly beneath the cover mounting lug if that area is no larger than 32.36 mm? (0.050
in?) and has no straight-line dimension more than 12.7 mm (0.5 in).

e) if a luminaire is marked for use with cable only as specified in Clause 12.3.3, the junction box
may be in accordance with the thickness requirement for openings for conduit connection specified

e 551,

in Tab
) if th

not bg
5.5.1.

12.3.8 An 0
mm (0.265 in
conduit, provi

12.3.9 Unle
intended for t

12.3.10 The
shall be as sp

12.3.11 The
a) for

b) for

e luminaire complies with the junction box rigidity test of Clause 17.31, the-junc
less than the thickness requirement for openings for conduit connection, spec

ben hole in a box, such as a mounting-screw hole, shall have no dimension la
, except that a pryout hole or slot may be provided in a knockout for 1 in or sma
ded that the area of the hole or slot is no more than 26 mm?2(0.040 in?).

5S it has been threaded or provided with a threaded-Connector, an open hole in &
ne entrance of conduit, armoured cable, or other.wiring system shall be effective

thickness of a sheet steel plug or plate used to close an open hole in a metal
ecified in Table 12.3.1.

thickness of a junction box cover shall be no less than:
Eheet metal, the thickness requirements for enclosures specified in Table 5.5.1; q

cast metal, the thickness(requirements of Table 5.5.2.

Table 12.3.1
Closure plug or plate thickness

(See Clause 12.3.10.)

ion box shall
ified in Table

rger than 6.7
ler trade size

junction box
y closed.

junction box

=

Diameter of open hole in metal outlet Minimum thickness of a sheet steel Minimum thickness pf a sheet
box, plug or plate, aluminum plug or plate,
mm (in) mm (in) mm (in)
Less than or equal (1.26) 0.7 (0.028) 2 (0.079)
to 32
More than 32 (1.26) 1.3 (0.051) 2 (0.079)

12.3.12 Metal junction boxes having an integral strain-relief mechanism for cable shall comply with the
cable pull test of Clause 17.40 or with the requirements of Clause 4.1.

12.4 Recessed housing

12.41

A recessed housing shall close off the opening in the surface in which it is mounted.
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12.4.2 A recessed housing shall have a minimum thickness of 0.66 mm (0.026 in) if ferrous metal or 0.71
mm (0.028 in) if nonferrous metal, unless:

a) The luminaire is marked for use in non-fire-rated installations only, in accordance with Table
20.1.1, Item 1.26; and

b) The housing complies with the Barrier Strength Test in Clause 17.1, conducted on the exterior
surface point likely to produce the most severe test result.

¢) In no case shall the minimum recessed housing thickness be less than 0.33 mm (0.013 in) if
ferrous metal or 0.41 mm (0.016 in) if nonferrous metal.

12.4.3 Whgrez

30 degrees f]
shall have:

aftmirairerecesse dHhotrsir a-top-strface-that is less than
fom the horizontal and any outer wall that contains any of the parts specified\in Clause 5.3.3
a) a maximum of two pryout slots, each having a maximum area of 26 mm(0.04 in?); fand

b) bal

1244 Are
open holes i
(1.5in% in a
and not excq
the area of tH

1245 Arg
holes in the s
in area. Any
shall not exc
of the area o

1246 Alu
of wet conc
normal operd
accordance

124.7 Alu
12.4.5 shall
1.26.

A

ast mounting slots, each having a maximum unused area of 26 mm? (0.04 in?).

n the shape of a slot or louvre that shall be a maximum 95 mm (0.375 in) wid

ed 10 cm? (1.5 in?) in area. The total area of all.open holes shall be maximum
e opening in the mounting surface closed off by the recessed housing.

cessed housing of a Type IC luminaire thai*does not serve as an enclosure m
hape of a slot or louvre that shall be a maximum 4.8 mm (0.188 in) wide and 1(
other open hole shall not allow passage of a rod having a diameter of 6.4 mm
bed 10 cm? (1.5 in?) in area. The total area of all open holes shall be a maximum
the opening in the mounting surface closed off by the recessed housing.

inaire intended for installation in poured concrete shall be constructed to preve
te into the areas provided for supply connection in a quantity sufficient to

vith Table 20.1.1, tem 2.21.

minaire with-openings in the housing that exceed those specified in Clause 12.4
be marked for use in non-fire-rated installations only, in accordance with Tablé

ea. Any other open hole shall not allow passage of‘a yod having a diameter of]

cessed housing of a Type Non-IC luminaire that does not'serve as an enclosiyire may have

e and 10 cm?
25 mm (1 in)
15 percent of

Ay have open
cm? (1.5 in?)
(0.25 in) and
of 15 percent

nt the ingress
interfere with

tion, shall comply-with Clause 15.9, and shall be marked for installation in poured concrete in

1.3, 12.4.4, or

20.1.1, ltem

12.5 Thermal protectors

12.5.1 Gen

12.5.1.1

eral

a) intended to be installed in concrete only, as specified in Clause 12.4.6;

A recessed luminaire shall be provided with a thermal protector unless the luminaire is:

b) inherently protected, complies with the temperature test of Clause 15.8, and is marked in
accordance with Table 20.1.1, ltem 2.24;

c¢) intended to be installed in the ground only and is marked in accordance with Table 20.1.1, Item

2.27;
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d) intended to be installed in an outdoor canopy or marquee where it is not intended to be covered
with thermal insulation, and is marked in accordance with Table 20.1.1, ltem 2.26;

e) fluorescent when the ballast is required to have a thermal protector in accordance with Clause 8;
f) HID, Type IC, and marked in accordance with Table 20.1.1, Item 2.23; or

g) LED when the combination of LED driver and light source(s) has thermal protection that fulfills
the thermal protection requirements in Clause 4.1, and complies with the relevant requirements of
Clauses 15 and 16.

12.5.1.2 A thermal protector shall comply with the requirements of Clause 4.1.

12.5.1.3 A thermal protector may be of the self-heating thermal protector (SHTP) typen)Ifa self-heating
thermal conngctor is connected to a grounded supply, it shall be connected in the-tngroynded supply
conductor. Figure 12.5.1.1 and Figure 12.5.1.2 provide HID luminaire examples.
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Figure 12.5.1.1

Wiring diagrams for an HID luminaire thermal protector between a remote ballast and a recessed
luminaire

(See Clause 12.5.1.3.)

LUMINAIRE
LINE CONDUCTOR
NEUTRAL CONDUCTOR (GROUNDED)
GROUNDING CONDUCTOR
- P A 10 ] | £ THERMALLY
HERMAL > e PROTECTED
PROTECTOR | ] f aS\E BALLAST
S

LAMP I_© M ﬂ ﬂ @ \

BRANCH CIRCUIT CONNECTED TO THE LUMINAIRE JUNCTION BOX

LUMINAIRE
GROUNDING CQNDUCTOR
LINE CONDUC]OR
—— NEUTRAL CONPUCTOR (GROUNDED)
TN f Ao | £ THERMALL Y
THERMAL < ¢ PROTECTED
PROTECTOR f ] P - BALLAST
~E od

LAMP I_© ﬂ ﬂ ﬂ ﬂ K

J L

BRANCH CIRCUIT CONNECTED TO THE BALLAST JUNCTION BOX

S3815
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Figure 12.5.1.2

Wiring diagrams for an HID luminaire with a multi-tap autotransformer ballast and thermal

protector with a 120 V integral heater

(See Clause 12.5.1.3.)

s £

©

347v
277v 277v
120v ﬁh 120v
Ny
* Thermal * Thermal
protector protector
Line Line
Neutral Neutral
S3816A
12.5.1.4 The thermal protector in a luminaire with a ballast or transformer shall be rated

loads and the

12.5.2 Thern

12521 An

circuit in the field shall be pre-wired to a plug or recéptacle so that the protector cannot be u

bypassed.
12.5.3 Ther
12531 At
of higher wa

Tungsten mu

12532 Th

voltage and current involved.
mal protectors for HID luminaires

HID luminaire with a thermal protector*that is intended to be connected in

mal protectors for incandescent luminaires

tage than that marked‘on the lamp replacement shall have a minimum rati

tiplied by the number of medium-base lampholders.

b thermal protector in a luminaire with other than medium-base lamphold

accommodat

tungsten lamp wattage rating equal to twice the maximum wattage specified in the lamp
marking multiplied by the number of lampholders that it controls.

lamps of<higher wattage than that marked on the lamp replacement shall hav,

for inductive

he luminaire
hintentionally

hermal protector in a luminaire with medium-base lampholders that can accomnpodate lamps

hg of 300 W

ers that can
e a minimum
replacement

12.6 Electrical construction

12.6.1

12.6.1.1

the luminaire,

Inspection of supply connections

unless:

The branch circuit connections shall be accessible for visual inspection from the room side of

a) the luminaire is marked to restrict its use to installations where there is ready access to the
ceiling side of the luminaire, in accordance with Table 20.1.1, Item 2.7; or

b) access to branch circuit connections is provided in accordance with Clause 12.6.1.2.

12.6.1.2 The branch circuit connections are considered accessible from the room side of the luminaire if:
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a) the center of the wiring compartment cover is visible through the access opening; and

b) all parts that are required to be removed to gain access are easily removed and replaced from
the room side of the luminaire; and

c¢) the luminaire construction is such that
1) the diameter of the access opening is not less than 150 mm (6 in);
2) it complies with the splice inspection test of Clause 17.32; or

3) the diameter of the access opening is less than 150 mm (6 in), as determined by the
following equation, where X and Y are in accordance in Figure 12.6.1.1:

D=T75+X+7Y

Figure 12.6.1.1

Access to supply connections

(See Clause 12.6.1.2.)

xenll

ﬁx
\ @)
O

$3817

Legend:
D = smallest diameter of the'daccess opening, mm
X = distance from the edgeof the access opening to the plane of the nearest surface of a wiring compartment, mm

Y = distance from the\plane of the access opening to the plane of the nearest surface of a wiring compartment tha is parallel to the
plane of the accgss.apening, mm

12.6.1.3 The branch circuit connections of a luminaire intended for use in poured concrete shall be
accessible from the relamping side of the luminaire.

12.6.2 Tap conductors

12.6.2.1 A tap conductor supplied with a luminaire shall:

a) be enclosed in a raceway extending at least 450 mm (18 in) but not more than 2 m (6.5 ft) from
the luminaire;

b) extend at least 150 mm (6 in) from the raceway; and
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c) be at least 18 AWG if enclosed in a factory-installed raceway, or at least 14 AWG when supplied
with a raceway and connectors for field installation.

12.6.2.1 (USA) In the United States, tap conductors furnished with the luminaire shall be building or
fixture wire with an insulation thickness as specified in Table 12.6.2.1 (USA). The tap conductors shall
extend at least 610 mm (24 in) but not more than 2 m (6.5 ft) beyond the recessed enclosure.

Table 12.6.2.1 (USA)
Wire insulation thickness and maximum number of conductors in 3/8 in flexible metal conduit

[See Clauses 12.6.2.1 (USA) and 12.6.2.2 (USA).]

Maximum 0.8 mm 0.5-0.8 mm 0.14{- 0.4 mm

(0.03 in) (0.02-0.03 in) 0.4 mm (0.015in) (0.00¢ - 0.015 in)

insulation with outer insulation with outer insulation with outer insulalion without
Size, jacket? jacket® jacket® outér jacket?

AWG (mm?) Inside® Outside’ Inside® Outsidef Inside® Outside’ Inside® Outside’

18 (0.82) 2 3 3 5 5 8 5 8
16 (1.3) 1 2 3 4 4 6 4 6
14 (2.1) 1 2 2 3 3 4 3 4
12 (3.3) - - 1 2 2 3 2 3
10 (%.3) - - 1 1 1 1 1 2

NOTE In additi¢n, installation of one uninsulated grounding conductor of the same AWG size is optional.
@ Examples: RH, RHH, FFH-2, RFH-2, SF-2, SFF-2.

b Examples: T, TW, XHHW, ZW, RUH, RUW, PFA, PFAH, TFE, TRATFF, PF, PGF, PFF, PGFF.

¢ Examples: THHN, THWN, Z, RFH-1, FFH-1, TFN, TFFN, SF-T.

4 Examples: KA1, KF-2, KFF-1, KFF-2, SFF-1, HF, HFE(ZF, ZFF.

© Fitting is able fo be located inside conduit.

P Fitting shall b outside conduit.

12.6.2.2 (U$A) In the United States, a luminaire furnished with tap conductors without flexible metal
conduit shall be furnished with.a connection fitting for either:

a) 1/2]in or largér'trade size conduit; or

b) 3/8]in trade size conduit, provided the maximum number of conductors and the type of fitting are
in accprdance with the wire size and type shown in Table 12.6.2.1 (USA).

12.6.3 Rough-in and finishing sections

12.6.3.1 If electrical connections are required between the rough-in and finishing sections, they shall be
completed by plugging an attachment plug provided as part of the finishing section into a receptacle on the
rough-in section.

12.7 Tests

12.7.1 Temperature

12.7.1.1 A luminaire shall comply with the normal and abnormal temperature tests in accordance with
Table 12.7.1.1.


https://ulnorm.com/api/?name=UL 1598 2024.pdf

JANUARY 31, 2024

NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598

125

Table 12.7.1.1
Recessed luminaire temperature tests

(See Clauses 12.7.1.1and 12.7.1.7.)

Fluorescent Incandescent and LED HID
IC inherently
protected/ LED
Non-IC non-IC Non-IC
marked inherently marked
Type Non-IC IC Non-IC | spacings [o3 protected Non-IC | spacings IC
Normal temperature tests
TestClause [ | 155 | 157 | 155 | 156 | 157 | 15, | 155 | 158 15.7
Abnormal temperature tests

Insulation test 16.2 16.3.1 16.2 16.311
Reduced 16.3.2 16.312
spacings test
Overlamping 16.4.2*
test
Mislamping 16.4.3*
test
* These tests apply to incandescent recessed luminaires only.

12712 A
of Clause 1
incorporates
temperature

12.7.1.3 A
Clause 15.6

12714 A
Clause 15.7

12715 A
Clause 15.8.

12.7.1.6  Arn
test of Claus

'ype Non-IC luminaire with standard spacingsishall comply with the normal ten

fest.

[ype Non-IC luminaire with markied spacings shall comply with the normal temp
And the abnormal temperature-test of Clause 16.3.

Type IC luminaire with. a“thermal protector shall comply with the normal temps
And the abnormal temperature test of Clause 16.4.

[ype IC luminaire’that is inherently protected shall comply with the normal temp

b 1628

5.5 and the abnormal temperature test©of Clause 16.2. A fluorescent |
thermal protection within an integral ballast is not required to be subjected to

LED:Fype Non-IC inherently protected luminaire shall comply with the norma

perature test
iminaire that
the abnormal

erature test of

rature test of

brature test of

| temperature

12.7.1.7 A convertible recessed luminaire shall comply with the requirements for both Type Non-IC and
Type IC luminaires specified in Table 12.7.1.1.

12.7.1.8 Each combination of trim/finishing section and housing/rough-in section shall comply with the

performance

requirements of Clause 12.7.1.

12.7.1.9 A trim/finishing section shall be used with the housing/rough-in section of the same
manufacturer.

12.7.1.9 (USA) In the United States, a trim/finishing section made by a manufacturer other than the
recessed housing/rough-in section manufacturer shall be tested with all lamp wattages and types
identified for use with the trim/finishing section it is intended to replace and shall be marked in accordance
with Table 20.1.1, Item 1.10.
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12.7.1.10 A luminaire intended to be installed in concrete only shall comply with Clause 15.9 and shall be
marked in accordance with Table 20.1.1, ltem 2.20.

127111 A

ground-mounted recessed luminaire shall comply with the test of:

a) Clause 15.5; or

b) Clause 15.9 and shall comply with one of the following requirements:

1) it shall have normal operating temperatures on the mounting surfaces and recessed
housing of 90 °C or less and be marked for ground mounting only, in accordance with Table

20.1.1, ltem 2.27; or

12.71.12 A

2) it shall be marked for noncombustible surfaces only, in accordance withx«]
ltem 2.6.

canopy-type luminaire shall be

a) tesfed in accordance with Clause 15.5 and marked as a canopy-type luminaire —

proteg

b) tes
proteg
accep

127113 A
20.1.1, ltem 2
with Clause 1

127114 A

compartment
the stop does

12.7.2 Poly

12.7.21 Po
with the tests

12.7.22 Us

ted, in accordance with Table 20.1.1, Iltem 2.26; or

ed in accordance with Clause 15.6, marked as a canopy-type luminaire —
ted, in accordance with Table 20.1.1, Iltem 2.26,{and marked to indicate f
able spacings in accordance with Table 20.1.1, Item 1.19.

canopy-type luminaire that is marked for uncovered ceiling only, in accordan
.25, shall be tested in accordance with Clause 15.5 for standard spacings or i
.6 for marked spacings, with no top onithe test box.

recessed luminaire provided with means to vary the depth of a lampholder
or recessed housing shall be tested without the lampholder mounting bracket s
not comply with the lampholder mounting stop test of Clause 17.35.

meric tests

ymeric parts thiat serve as enclosures or housings required by this Standard
in Clauses 12:7-.2.21012.7.2.4.

ng the'test apparatus of Clause 19.21, an impact of 7 J (5 ft:Ib) shall be a

lable 20.1.1,

not thermally

ot thermally
he minimum

e with Table
accordance

vithin a lamp

op in place if

shall comply

pplied to the

polymeric parlt. The'test shall be conducted

a) at amambienttemperature of 25°C;and

b) immediately after conditioning for 3 h in a freezer operating at 0 °C.

12.7.2.3 For a polymeric part that is intended for wet locations, an impact of 7 J (5 ft-Ib) shall be applied,
using the test apparatus specified in Clause 19.21. The test shall be conducted immediately after cold
conditioning for 3 h at —35 °C for assemblies, such as outer housings, exposed to the room side or ceiling
side of the installation. Polymeric parts intended for indoor wet locations shall be tested per Clause
12.7.2.2.

12.7.2.4 A polymeric housing supporting a screw-shell-type lampholder shall be subjected to the
lampholder mounting torque test of Clause 17.33 and the pull test of Clause 17.34.
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12.8 Markings

12.8.1 General

12.8.1.1 The temperature of the branch circuit connections of a luminaire intended for use in a dwelling
unit, when subjected to the normal temperature test of Clause 15, shall not exceed 90 °C, and the
luminaire shall be marked in accordance with Clause 6.16.1.5.

12.8.1.2 The temperature of the branch circuit connections of a luminaire intended for use in other than a
dwelling unit, when subjected to the normal temperature test of Clause 15, shall

a) no

exceed 200 °C:

b) be
with T

c) be
12.8.1.3
the limit for g

test of Claus
with Table 20

12814 A

marked for use with the appropriate temperature for branch circuit conductors, i
able 20.1.1, ltem 1.1; and

marked not for use in dwellings, in accordance with Table 20.1.1, ltem 2.5.

If {he temperature on any part of the luminaire mounting surface‘or recessed hoy

ombustible building parts as shown in Table 15.1.2, ltem 48;"during the norma
e 15, the luminaire shall be marked for mounting on noncembustible material, i
.1.1, ltem 2.17.

recessed luminaire that requires access from_above the ceiling or from behir

inspect splicgs shall be marked in accordance with Table 20:1.1, ltem 2.7 or 2.8.

h accordance

sing exceeds
| temperature
n accordance

d the wall to

12.8.1.5 A fough-in section shall be marked to indicate the appropriate finishing section fo be used, in
accordance \vith Table 20.1.1, ltem 1.34.

12.8.1.6 A [trim/finishing section shall be marked with the manufacturer's identification gnd catalogue
number, in agcordance with Table 20.1.1(ltems 4.1 and 4.2.

12.8.1.7 A [luminaire intendedt0.be shipped separately from the trim shall be mafrked for trim
identification| in accordance wjth:Table 20.1.1, Item 1.9.

12.8.1.8 A Jrecessed luminaire with a thermal protector that is acceptable for connection to a branch

circuit supply
rating, in acc

12.8.1.9 An

rated in éxcess of 20 A may be marked 30 A or 40 A, to indicate the maximum
brdance with Table 20.1.1, Item 1.2.

incandescent recessed luminaire employing a mogul base lampholder a

branch circuit

nd a thermal

protective device with a 20 A branch circuit rafing shall be marked for connection to a branch circuit of 20 A
mayx, in accordance with Table 20.1.1, Item 1.2.

12.8.1.10 A Type Non-IC incandescent or HID luminaire shall be marked with a caution to keep it away
from insulation and with the statement that a blinking light can indicate overheating, in accordance with

Table 20.1.1,

12.8.1.11
blinking light

Items 1.13 and 3.11.

can indicate overheating, in accordance with Table 20.1.1, ltems 2.23 and 3.11.

A Type IC luminaire shall be marked with the luminaire type and with the statement that a

12.8.1.12 A Type IC luminaire shall be marked to indicate the minimum vapor barrier temperature, in
accordance with Table 20.1.1, ltem 1.14.
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12.8.1.12 (USA) In the United States, the minimum vapor barrier temperature marking of Table 20.1.1,
Item 1.14, shall not be required.

12.8.1.13 An inherently protected Type IC luminaire shall be marked with the luminaire type and with the
statement that it is inherently protected, in accordance with Table 20.1.1, Items 2.23 and 2.24.

12.8.1.14 An LED Type Non-IC inherently protected Luminaire shall be marked with a caution to keep it
away from insulation and with a statement that it is inherently protected, in accordance with Table 20.1.1,
Items 1.13 and 2.24.

12.8.1.15 A ground-mounted recessed luminaire tested in sand durlng the normal temperature test of
Clause 15.9 goncrete only,
in accordance

W|th Table 20 1.1, Item 2. 27 or 2 20.

12.8.1.16 Dpleted

12.8.2 Lamp replacement

12.8.2.1 A recessed luminaire shall be marked with a caution, the maximum lamp wattage,
in accordancg with Table 20.1.1, ltems 3.18 and 3.1.

and the type,

12.8.2.1 (CAN) In Canada, the caution marking of Table 20.1.1t€m 3.18, shall not be requifed.

12.8.2.2 WHhere a luminaire construction consists of a rough-in or housing section and a trim or finishing
section, the r¢lamping information shall be visible duringretamping with all components installed in place.

12.8.2.3 The
be removed d

lamp replacement marking may beloncealed behind a trim or finishing sectjon that must

uring relamping.

12.8.2.4 The

lamp replacement marking may be concealed behind a trim or finishing secti

required to bg¢ removed during relamping'if the visible portion of the trim or finishing section

indicate that t
3.16.

12.8.25 Al
finishing sect
with Table 20

12.8.25 (CAN

he relamping marking is.located on the concealed side, in accordance with Table

Liminaire constriction that requires a different lamp wattage or type for an altsg
on shall be marked with a caution, the maximum lamp wattage, and the type i
1.1, Itet$ 3.18 and 3.1 (see examples in Table 20.1.4, Table 20.1.5, and Table 2

bn that is not
is marked to
20.1.1, ltem

rnate trim or
accordance
0.1.6).

)\ Canada, the caution marking of Table 20.1.1, Item 3.18, shall not be requi

red.

12.8.3 Marked spacings

12.8.3.1

A Type Non-IC luminaire with marked spacings, as shown in Figure 19.14.1.1 and Figure

19.14.1.2, shall be marked in accordance with Table 20.1.1, Item 1.19, to indicate the minimum spacings
required to comply with the temperature test of Clause 15.6. The spacings shall be determined as follows:

a) The minimum permissible center-to-center spacing of adjacent luminaires shall be determined
by measuring the length and width of the luminaire, and adding 300 mm (12 in) to the larger
dimension. The result shall be evenly divisible by 300 mm (12 in) or be rounded up to the next
larger number evenly divisible by 300 mm (12 in), but in no case shall be less than 600 mm (24 in).
The markings shall be 600, 900, 1200, 1500, or 1800 mm (24, 36, 48, 60, or 72 in) or larger, in
increments of 300 mm (12 in).
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b) From the top of luminaire to the overhead building member the spacing shall be as follows: 13,
75, 150, 200, 250, 300, 380, 460, 600, 760, 900, 1050, or 1200 mm (0.5, 3, 6, 8, 10, 12, 15, 18, 24,
30, 36, 42, or 48 in) or larger, in increments of 150 mm (6 in).

c) The luminaire center-to-side building member spacing shall be 1/2 the value specified in
Item (a).

12.8.4 Con

12.8.4.1

vertible recessed luminaires — Type Non-IC to Type IC

Type IC recessed luminaires. In addition, the following requirements shall apply:

A convertible luminaire shall comply with the applicable requirements for both Type Non-IC and

a) A tough-in section shall be marked to identify it as a convertible luminaire rough

accor

b) A
marki
and
rough

c) A
manu

and 4

d) A
accor

e) A
insulg

f) The
label
1.33.

g) Th

h) Ing
the fo

dance with Table 20.1.1, ltem 1.36.

rough-in section for a convertible recessed luminaire shall be markéd wi
ngs that identify the trim/finishing section combinations that result inayNon-Typ
nose that result in a Type IC luminaire. The markings shall be located inside t
-in section and shall be in accordance with Table 20.1.1, Item.4.38.

trim/finishing section for a convertible recessed luminaire shall be mar
facturer's identification and catalogue designation, in accordance with Table 20.
2.

finishing section for a convertible recessed luminaire shall have a correlatio
dance with Table 20.1.1, Item 1.35.

abel shall be located on the housing or’rough-in section instructing the ins
tion 76 mm (3 in) away, in accordance’with Table 20.1.1, ltem 1.13.

label in Iltem (e) shall be easily.femovable. The installation instructions shall s
shall be removed when installéd as a Type IC luminaire, in accordance with Tabl

e Type IC marking indable 20.1.1, ltem 2.23, shall not be provided.

tallation instructions shall be provided with each housing/rough-in section and
lowing, in accordance with Table 20.1.1, Item 1.33:

1) a statement defining each type of installation. For example, “Type IC
luminaire housing/rough-in section is in direct contact with thermal insulation”

tin section, in

h correlation
b |C luminaire
ne housing or

ed with the
1.1, ltems 4.1

n marking, in

aller to keep

ecify that this

e 20.1.1, ltem

shall include

installation —
br “Type Non-

I€installation — thermal insulation does not cover top of luminaire housing/ro

and.is eps\r\nrl 76 mm (‘2 in) from all sides”;

lrgh-in section

2) for IC installations, instructions to remove the peel-off label on top of housin
advises not to install insulation within 76 mm (3 in) of any part of the
accordance with Table 20.1.1, Item 1.13; and

g section that
luminaire in

3) instructions directing the installer on the proper choice of finishing section/trim and lamp

for the application.

12.8.5 Luminaires with polymeric parts

12.8.5.1

Installation instructions for a luminaire provided with a polymeric junction box or wiring

compartment shall specify the type of wiring method to be employed, in accordance with Table 20.1.1,

Item 1.33.
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12.8.5.2 A luminaire that is provided with a polymeric recessed housing shall be marked: “For use in
non-fire-rated installations only” in accordance with Table 20.1.1, Item 1.26.

12.8.5.3 A luminaire that is provided with polymeric parts intended to be installed where these parts are
exposed to air-handling spaces within a building and in compliance with Clause 12.1.5 (USA) is permitted
to be marked: “Exposed non-metallic materials suitable for use in air-handling spaces”, in accordance with

Table 20.1.1,
13 Miscella

131

Item 1.40.

neous luminaires — supplementary requirements

General

13.1.1 The
Standard.

13.2 Air-ha

13.21

13.21.1 Th

use with heatjng, ventilating, and air-conditioning systems in accordance with NFPA 90A and

Building Codg

13.2.1.2 Th
an air-handlin

13.2.2 Mechanical construction

13.22.1 Th

13.2.2.2 Lamps and lampholders may be located in an air path.

13.2.2.3 A
light diffuser,

13.2.2.3 (U
than a lamp, |

Genéral

requirements in Clause 13 are supplementary to other applicable requiren

ndling luminaires

b requirements in Clause 13.2 apply to both recessed and surface-mounted |

b of Canada.

b requirements in Clause 13.2 also cover plastic light diffusers or lenses intende
g luminaire.

b air path shall not be through theelectrical enclosure.

onmetallic material~xadhesive, or coating used for a part, other than a lamp, 19
hat is located in‘the air path or plenum shall comply with the flame test of Clause

BA) In the\United States, a nonmetallic material, adhesive, or coating used for
pmpholder, or light diffuser, that is located in the air path or plenum shall:

a) conllply with the flame test of Clause 13.2.3.1;

hents in this

iminaires for
the National

i for use with

mpholder, or
 13.2.3.1.

a part, other

b) have a maximum 25 flamespread rating and a smoke developed rating of maximum 50 or "light"
or "negligible". The ratings shall be obtained as described in UL 723; or

c) comply with requirements of UL 2043 for contribution to the smoke density or flame propagation
by the equipment during a fire. Products complying with UL 2043 have demonstrated the following
characteristics:

1) A peak rate of heat release of 100 kW or less;
2) A peak normalized optical density of 0.50 or less; and

3) An average normalized optical density of 0.15 or less.

13.2.2.4 A frame or support for a plastic diffuser shall:
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a) provide a complete metal U-shaped channel around the perimeter of the diffuser;

b) overlap the diffuser a maximum of 19.1 mm (0.75 in) at either (short) end and a maximum of
12.7 mm (0.5 in) on either (long) side;

c) provide a visible clearance between the diffuser and each section of the channel; or

d) be

investigated and found to be equivalent.

13.2.2.5 (CAN) In Canada, a plastic lens or light diffuser used with an air-handling luminaire shall comply
with the National Building Code of Canada, Article 3.1.13.4.

13.2.2.5 (USA)In the United States, a plastic fens or fight diffiser used with-an air-nandjing luminaire
shall:
a) comply with the large scale fallout test of Clause 13.2.3.2 and the impingement fire test of
Clauge 13.2.3.3; and
b) be| found suitable for use without a complete frame or door, unless shipped with a complete
framg or door.
13.2.2.6 A plastic lens or light diffuser used with an air-handlingduminaire need not to comply with the
requirementg of Clause 13.2.2.5 when the luminaire air handlingparts are entirely separated from the part
of the luminalre holding a plastic lens or light diffuser.
13.2.3 Tesis
13.2.3.1 Plastic material flame

13.2.3.1.1
test flame fof

\ sample of the material shall beheld in a jig at 30 degrees from the horizontal
5 min, with 19.1 mm (0.75 in)-of the flame in contact with the sample. The test

supplied by & Bunsen burner with a nominal 11.1 mm (0.438 in) diameter barrel, adjusted {

mm (1.5in) h

13.2.3.1.2

igh yellow cone with the'air shut off.

The material shall not ignite or flame during or after the test.

13.2.3.2 L

13.2.3.2.1

rge scale fallout

he luminaire shall be mounted ina 3.6 m x 2.4 m (12 ft x 8 ft) draft-free test ro

(10 ft) ceiling. Theduminaire shall be connected to an air duct with a controlled positive or ne
as appropriate, of6.8m3 (’)An f’r3) perminute

bver a vertical
lame shall be
0 give a 38.1

bm with a 3 m
gative airflow,

13.2.3.2.2 A 53.3cm x 53.3 cm (21 in x 21 in) steel pan, 10.2 cm (4 in) deep and 6 mm (0.25 in) thick
shall be filled with alcohol to a point 5.1 cm (2 in) above the bottom of the pan. The pan shall be located
121.9 cm (4 ft) below the center of the diffuser surface, and the alcohol shall be ignited and allowed to burn
until it is depleted or the diffuser falls from the luminaire.

13.2.3.2.3 The diffuser shall not ignite while it is in its intended position.
13.2.3.3 Impingement fire
13.2.3.3.1 Two luminaires shall be mounted with ends touching in a draft-free test room with a 3 m (10 ft)

ceiling. One luminaire shall be connected to an air duct with a controlled positive or negative airflow, as
appropriate, of 6.8 m® (240 ft3) per minute.
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13.2.3.3.2 A 15.25 cm (6 in) diameter, 10.2 cm (4 in) deep steel container shall be filled with a minimum
of 10.2 cm (4 in) of alcohol. The axial center of the pan shall be located at the center point of the diffuser
edge that is farthest away from the luminaire connected to the air duct. The surface of the alcohol shall be
15.25 cm (6 in) from the diffuser. The alcohol shall be ignited and allowed to burn until it is depleted or the

diffuser falls from the luminaire.

13.2.3.3.3 The flame shall not be propagated from the ignited diffuser to the adjacent diffuser.

13.2.4 Marking

13.2.4.1
1.15.

A luminaire intended for air handling shall be marked in accordance with Table 20.1.1, ltem

13.24.2 Al
with Table 20

13.24.3 Al

13.2.4.3 (U9
that is shippe

13.244 Ay
luminaire.

13.2.44 (U9
shipped sepa

13.245 A
housing exce
spaces other

13.246 A
recessed hou
air-handling s

13.2.4.6 (M

13.24.7 Al

Liminaire intended for handling cooled or ventilated air only shall be marked in
1.1, ltem 1.16.

BA) In the United States, a luminaire that is intended to be used with a listed ligh

lastic diffuser shall be shipped with the luminaire f/it'is supported by a frame i

bA) In the United States, a plastic diffusersupported by a frame integral to the |
rately shall be marked in accordance with Table 20.1.1, Item 1.10.

eding those specified by Clausé\12.4.4 shall be marked for use in environmenta
than ducts or plenums, in accordance with Table 20.1.1, ltem 2.9.

uminaire, intended for optional use as an air-handling register, with open
sing exceeding thoseispecified by Clause 12.4.4 shall be marked for use in an e
pace other than-ducts or plenums in accordance with Table 20.1.1, Item 1.18.

EX) In Mexico, the caution marking of Table 20.1.1, Item 1.18, is not required.

iminaire intended for installation in environmental air-handling spaces only shall

I} oot

H without the diffuser shall be marked in accordance with Table 20.1.1, Item 1.11]

accordance

ght diffuser intended to be used with a luminaire shall be shippediwith the luminaire.

t diffuser but

htegral to the

Uminaire and

uminaire, intended for use as an—air-handling register, with open holes in the recessed

air-handling

holes in the
nvironmental

be:

-tk
i

a) co

EPraP-¢ P20 IRWPH 174
auLitu wiurdair ocdaliio u T

gll

] doet lLanal T kot .
o TICuuivdr CIrivivourT yaor\chd,

b) provided with a gasketed fitting for field-installed metal enclosed wiring system, in accordance

with C

lause 12.6.2.2 (USA); and

¢) marked in accordance with Table 20.1.1, ltem 1.17.

13.2.4.7 (CAN) In Canada, the fitting and the marking specified in Clause 13.2.4.7, Items (b) and (c),
shall not be required.

I 13.2.4.8 (USA) Air-handling Luminaires shall be marked in accordance with Table 20.1.1, Item 2.34
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13.3 Luminaires for use above cooking equipment

13.3.1 Gen

13.3.1.1

eral

use in exhaust ducts or hoods above cooking equipment in nonresidential occupancies.

13.3.2 Mechanical construction

13.3.2.1

The enclosure shall be constructed of one of the following:

The requirements in Clause 13.3 apply to both recessed and surface-mounted luminaires for

a) st
b) stal

c) oth

13.3.2.2 Arn
coated with z

13.3.2.3 TH
and grease
equivalent m

13.3.24 TH

| atleast1-09 mm (n_ﬁAQ in) fhir\l{;
nless steel at least 0.94 mm (0.037 in) thick; or

er material that has been investigated and found to have equivalent mechanical

enclosure or part that serves to complete an enclosure shall be' of stainless
inc or cadmium. The thickness of the coating shall be in accordance with Table §

e enclosure, including the diffuser and frame, shall be constructed so that cqg
are excluded from the lamp and wiring compartments by welding, brazing,
pans.

ere shall be no openings in the enclosyre unless provided for the conr

appropriate fmetallic wiring system or for servicing the<lamp compartment. All openings sha

normal use.
13.3.25 A
13.3.2.6 Al

13.3.2.7 Al
at the factory

13.3.2.8 A
with Clauses|

13.3.29 A

means of connection for conduit shall be threaded and shall comply with Clause
mounting holes of the luminaire shall be in an external mounting foot, lug, or fla

mounting hardware excluding screws, nuts, and washers, shall be mounted on

ight diffusershall be of glass that is resistant to thermal and mechanical shock, i
13.3.3.2-afd 13.3.3.4.

recessed luminaire shall be provided with gasketing on the mounting surface

strength.

steel or steel
5.1.

oking vapors

gasketing, or

ection of an
| be closed in

the luminaire

n accordance

between the

luminaire and the cooking hood

13.3.2.10 Gasket and sealing material shall be resistant to deterioration from the temperature, cooking
grease, and vapors to which it will be subjected. The gasket and sealing material shall comply with the
lard/fat and oil immersion test of Clause 13.3.3.6. Consideration shall be given to the irregularity of the

contact surfa

ces, the aging, and the methods of installation of the light diffuser.

13.3.3 Tests

13.3.3.1 Temperature

13.3.3.1.1

When tested as specified in Clause 15, a luminaire shall be mounted in a closed test

compartment having a volume at least five times the approximate volume of the luminaire enclosure, and
there shall be no restriction of the free flow of air inside the compartment.
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13.3.3.1.2 A surface-mounted luminaire shall be suspended in the test compartment.

13.3.3.1.3 A recessed luminaire shall be enclosed in a test box constructed of nominal 12 mm (0.5 in)
plywood that is reasonably tight but not sealed. The box dimensions shall be in accordance with the
marking specified in Clause 13.3.4.2. The test box with the luminaire inside shall be mounted to an
appropriate opening in an additional close-fitting wall inside the test compartment to simulate recessed
mounting in the hood.

13.3.3.1.4 Air in the test compartment shall be maintained at a constant temperature of 75 +2 °C or, at

the manufacturer's option, the air in the test compartment may be as low as 25 °C.

13.3.3.1.5
test ambient {

emperature and 75 °C shall be added to or subtracted from the observed readin

13.3.3.1.6 The resultant temperatures shall be within the limits specified for various materi

15,
13.3.32 Th
13.3.3.2.1

to a spray of
syringe and s

brmal shock

Vhile the luminaire and diffuser are at operating temperature, the diffuser shall
water at a temperature of 25 £5 °C. The water spray<shall be created using
hall be directed and applied normal to the surface efithé diffuser at the hottest lo

13.3.3.2.2 Tlhere shall be no breaking or cracking of the diffuser that affects the integrity

enclosure.
13.3.3.3 Ac
13.3.3.3.1 (

normal oper3
temperature 3
be less than
13.3.3.4 and

celerated aging

ne sample of the complete luminaire shall be exposed to a temperature of
ting temperature in a cireulating air oven for a period of 7 h. The norm
hall be established by the temperature test described in Clause 13.3.3.1, but in
100 °C. Upon completion of this test, the mechanical abuse and sprinkler test
3.3.3.5 shall be conducted.

13.3.3.32 A
satisfactorily,

ny distortion ¢esulting from the test shall not prevent the luminaire from continui
and there shall be no water leakage into the luminaire.

13.3.3.4 Mechanical abuse

2n the actual
JS.

als in Clause

be subjected
a rubber ear
cation.

bf the overall

10 °C above
al operating
no case shall
s of Clauses

ng to operate

13.3.3.41

apparatus described in Clause 19.21.

One sampte of the diffuser assembiy shaftbe subjectedtoanm impactof 4133t Ib) using the

13.3.3.4.2 There shall be no breakage or cracking of the material, and there shall be no water leakage
into the luminaire as determined by the sprinkler test of Clause 13.3.3.5.

13.3.3.5 Sprinkler

13.3.3.5.1

sprinkler test of Clause 17.5.3.

A surface luminaire or the exposed surface of a recessed luminaire shall comply with the
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13.3.3.6 Lard/fat and oil immersion

13.3.3.6.1 Two groups of three gasket or sealing material specimens shall be tested for tensile strength
and elongation both before and after immersion for 96 h. One group of specimens shall be immersed in
lard or other animal fat, and the second group of specimens shall be immersed in corn oil. In all cases, the
lard or other animal fat and the corn oil shall be maintained at a temperature of 100 °C.

13.3.3.6.2 After exposure, the gasket or sealing material specimens shall have a tensile strength of at

least 60 percent and an elongation of at least 75 percent of the values determined before exposure.

13.3.4 Marking

13.3.4.1 THe luminaire shall be marked
a) with the minimum temperature rating of the supply wiring, in accordance withr Tablg¢ 20.1.1, Item
1.1;
b) to jndicate that it may be used in a cooking hood, in accordance with Table 20.1]1, Iltem 2.22;
and
c) to| indicate the minimum clearance between the cooking surface and the [luminaire, in
accorgdance with Table 20.1.1, Item 2.19.
13.3.4.2 A fecessed luminaire shall be marked with the, minimum acceptable spacings, ih accordance
with Table 2(Q.1.1, Item 1.19.
13.3.4.3 (USA) Air-handling luminaires shall be marked in accordance with Table 20.1.1, Item 2.34
13.4 Elevated ambient temperature luminaires
13.4.1 General
13.4.1.1 THe requirements in Clause 13.4 apply to luminaires intended for use in Ipcations that
experience g continuous elevated ambient temperature.
13.4.2 Tesis
13.4.2.1 A |uminaire-shall:
a) be[temperature tested with a source of heated air providing the elevated temperagure for which

the luminaire will be marked. The maximum airflow past the Tuminaire shall be Tess than 9.1 m/min
(30 ft/min). Maximum variations of 5 °C from the intended ambient temperature shall be added to or
subtracted from the observed temperature readings; or

b) fulfill the following requirements:

1) it shall be temperature tested at an ambient temperature of 25 +5 °C,

and the full

difference between the actual test ambient temperature and the intended elevated ambient

temperature shall be added to the observed temperature readings; and

2) it shall comply with the dielectric voltage-withstand test of Clause 18.1.
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13.4.3 Marking

13.4.3.1 A luminaire intended to be used in an elevated ambient temperature shall be marked in
accordance with Table 20.1.1, ltem 1.6.

13.4.3.2 A luminaire may be marked in tabular form for multiple elevated ambient temperatures
corresponding with supply wire temperature rating.

13.5 Luminaire fittings

13.5.1 A luminaire fitting shall comply with the applicable requirements in this Standard.

13.5.2 A luminaire created by assembling luminaire fittings shall comply with the applicable*fequirements
in this Standgrd.

13.6 Luminpires suitable for use in clothes closet storage spaces
13.6.1 General

13.6.1.1 The requirements in Clause 13.6 apply to both flugrescent and LED surface-mounted
luminaires forfuse in clothes closet storage spaces.

13.6.2 Test$
13.6.2.1 Temperature

13.6.2.1.1 Hluorescent and LED surface-mounted luminaires intended for use in clothes c|oset storage
spaces shall comply with the surface ceiling temperature test of Clause 15.2 with glass filyre insulation
batting positipned over and in contact with the entire luminaire exposed surface. The insulation batting
shall be Rsi 114 to Rsi 1.9 (R8 to R11), in.any convenient thickness.

13.6.2.1.2 Tlhe glass fibre batting _shall be secured in a manner that does not compress the insulation.
The insulatiopn may be cut or applied in sections to provide contact with the full exterior slirface of the
luminaire.

13.6.2.1.3 During the\temperature test, the maximum temperature limits of Table 15.1.2|shall not be
exceeded and exterior_surfaces of the luminaire shall not exceed 90 °C.

13.6.3 MarHKing

13.6.3.1 Fluorescent and LED surface-mounted luminaires intended for use in clothes closet storage
spaces shall be marked in accordance with Table 20.1.1, Item 2.28.

13.7 (CAN) Clothes closet luminaires
13.7.1 (CAN) General

13.7.1.1  (CAN) In Canada, the requirements of Clause 13.7 (CAN) apply to clothes closet luminaires
having the shape and arrangement shown in Figure 13.7.2.1 (CAN) that are intended to be installed on a
ceiling or wall surface in accordance with the Canadian Electrical Code, Part I.
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13.7.1.2 (CAN) In Canada, the light source of a clothes closet luminaire shall be covered by a lens or
diffuser meeting the requirements of the temperature test of Clause 13.7.2.1 (CAN); the impact test of
Clause 13.7.2.2 (CAN); and the compression test of Clause 13.7.2.3 (CAN).

13.7.1.3 (CAN) In Canada, the lens or diffuser of a clothes closet luminaire shall be:

a) attached to or removed from the luminaire base with the use of a tool;

b) attached to or removed from the luminaire base by mechanical means requiring the combination
of a minimum of two movements in different axes, such as a rotation combined with a translation
(for example, a bayonet lock); or

prating a lens

c) thg light source cannot be substituted for another light seurce not meeting the refjuirements in
Clauges 13.7.1.2 (CAN) and 13.7.1.3 (CAN).

13.7.2 (CAN) Tests
13.7.2.1 (CAN) Temperature test

13.7.2.1.1 (CAN) In Canada, a clothes closet luminaire shall be installed with a light source [of the highest
rated intensity and as intended on a simulated-ceiling or wall surface of 12.3 mm (0.5 in) nomijnal thickness
of gypsum bgard at the center of a test surface of 65 cm x 65 cm £5 mm (25.6 in x 25.6 in £0f2 in).

13.7.2.1.2 (CAN) In Canada, thermacouples shall be placed on the directly accessible surfgce of the lens
or diffuser at|its base, at its top, and-at its central point, where the thermocouple will be mogt covered by
insulation during this test.

13.7.2.1.3 (CAN) In Canada, insulation shall be placed in such a manner as to cover 50% ¢r more of the
lens or diffuper volume-in accordance with Figure 13.7.2.1 (CAN), Figure 13.7.2.2 (CAN) and Figure
13.7.2.3 (CAN), and\to’'be in direct contact with 35% or more of the lens or diffuser surface. The insulation
thickness pefpendicular to the surface of the lens or diffuser shall be 8 cm (3.1 in) minimum, 12 cm (4.7 in)
maximum.

13.7.2.1.4 (CAN) In Canada, insulation shall be of the rigid type with a minimum insulating capacity of
R20.

13.7.2.1.5 (CAN) In Canada, the temperature test shall be performed with the luminaire facing vertically
down in accordance with Figure 13.7.2.1 (CAN) and Figure 13.7.2.2 (CAN), and once with the luminaire
facing horizontally in accordance with Figure 13.7.2.3 (CAN).

13.7.2.1.6 (CAN) In Canada, the light source shall be turned on and the temperature shall be allowed to
rise until stabilization in an ambient room temperature of 20 to 25 °C (68 to 77 °F). Temperature at each
thermocouple shall be recorded after stabilization has been attained.

13.7.2.1.7 (CAN) In Canada, the pass criterion is if the temperature is stabilized at 60 °C (140 °F) or less.


https://ulnorm.com/api/?name=UL 1598 2024.pdf

138 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 ¢ UL 1598 JANUARY 31, 2024

Figure 13.7.2.1 (CAN)

Temperature test for TF1
[See Clauses 13.7.1.1 (CAN), 13.7.2.1.3 (CAN), and 13.7.2.1.5 (CAN).]
CEILING BOX
\ 1/2 GYPROCK
// / // // // ; / // // // // // 500/0 AND MORE OF
L AL L ”’ L J_IFNS(N?VFRAGF
THERMOCOUPLE “10cem @in)
[ or more
sup013
Figure 13.7.2.2 (CAN)
Temperature test for TF2
(See Clauses 13.7.2.1.3 (CAN) and,13,7.2.1.5 (CAN).)
CEILING BOX
W 1/2 GYPROGK
THERMOCIOUPLE
HERE 50% AND|MORE OF
LENS COVERAGE
—
10 cm (4 in)
or more
'
" 10.cm (4 in)
or more

su2014
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10cm (4 in

su2015

Figure 13.7.2.3 (CAN)

Temperature test with luminaire facing horizontally

(See Clauses 13.7.2.1.3 (CAN) and 13.7.2.1.5 (CAN).)

more

10 cm (4 in) or

65 cm (25.6 in)
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13.7.2.2 (CAN) Impact test

13.7.2.2.1 (CAN) In Canada, a clothes closet luminaire shall be installed on a rigid wooden surface and
impacted on the lens or diffuser with a weight of 500 £10 g (1.1 £0.02 Ib) from a distance of a minimum of
30 cm (11.8 in) to a maximum of 35 cm (13.8 in) in the worst possible direction to cause displacement of

the lens or diffuser from the luminaire base. Edges of the weight shall be rounded and smooth.

13.7.2.2.2

Cracking or chipping not affecting the assembly is acceptable.

13.7.2.2.3

(CAN) In Canada, the pass criterion is if the lens or diffuser remains in place securely.

(CAN) In Canada, cracking of the lens or diffuser exposing the light source and rendering the

||ght source agcessible-with-the ‘Flngnr prnl'\n T~ ||n9r\r\npf9h|n_

13.7.2.3 (CAN) Compression test

13.7.2.31

(CAN) In Canada, a clothes closet luminaire shall be installed on arigid" wooder

subjected to & compression on the lens or diffuser with a weight of 5000 +25 ¢.(176 +0.9 oz
possible diregtion to cause displacement of the lens or diffuser from the luminaire base. Edg

shall be roun

13.7.2.3.2 (
Cracking or c

13.7.2.3.3 (
light source a

14 Environ
141

1411 The
Standard.

14.1.2 A lun
accordance W

General

ed and smooth.

CAN) In Canada, the pass criterion is if the lens oK diffuser remains in pla
hipping not affecting the assembly is acceptable.

CAN) In Canada, cracking of the lens or diffuser‘exposing the light source and
ccessible with the finger probe is unacceptablé.

mental location luminaires — suppléementary requirements

requirements in Claus€ 14 are supplementary to other applicable requiren

ninaire shall be-marked for a dry, damp, indoor wet, or wet location, as appro
ith Table 20.4.1,1tem 2.1, Item 2.2, Item 2.3, or Iltem 2.3.1.

surface and
in the worst
jes of weight

ce securely.

endering the

hents in this

priate, and in

14.1.3 A dry location) luminaire shall not be provided with any markings, instructions, of illustrations,
either on the garton.or with the luminaire, that imply that it is suitable for use, or depict its use,|in a damp or
wet location.

14.2 Damp, indoor wet, and and wet location luminaires

14.2.1 General

14.2.1.1 Damp, indoor wet, and and wet location luminaires shall have electrical insulation material with

moisture-resistant properties equivalent to treated cellulosic or vulcanized fiber, phenolic, urea, or ceramic.
Untreated fiber shall not be used.

14.2.1.2 The lampholder screwshells of the luminaire shall be copper, copper alloy of at least 80 percent
copper, nickel alloy, or stainless steel.
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14.2.1.3

In the United States, all 15- and 20-ampere, 125- and 250-volt nonlocking-type receptacles

shall be of the weather-resistant (“WR”) type in accordance with the Standard for Attachment Plugs and

Receptacles,

UL 498.

Note: This applies to NEMA 5-15, 5-20, 6-15 and 6-20 receptacle configurations.

14.3 Damp
14.3.1

14.3.1.1

location luminaires

Marking

14.3.1.2 A
on the carton

14.4 Wet I(

14.41 Enc

14411 A
components

14.4.2 Cor

14421 Cd
inherent resi

14422 Al
following:

a)ac
b)ap
c)ac
d) ba

e) air;

Hamp location luminaire shall not be provided with any markings, instructions; g
or with the luminaire, that imply that it is suitable for use, or depict its use,in a w

cation luminaires

osures

or conductors not identified for use in contact withdwater.

rosion protection

stance to atmospheric corrosion may be used without additional corrosion proted

exposed exterior and interior surfaces of ferrous metal parts shall be protected

pating of nonferrous metal applied by the hot dip process method;
lating of nonferroGs)metal applied either by electro-deposition or by chemical mg
bating of vitreous enamel;

ed paint, jor similar type of coating; or

dry\paint that complies with the paint adhesion test of Clause 17.5.12.

A luminaire intended for use in damp locations that complies with the requirements of Clauses
14.2 and 14_’%, as npplir‘nhln, shall be marked in accordance with Table 20 1 1, ltem 2 2

r illustrations,
et location.

uminaire shall be constructed to prevent the accumulation of water on live parts, electrical

pper, aluminum, alloys of copper and aluminum, stainless steel, and similar mdterials having

tion.

by one of the

ans;

14.4.2.3 The requirements of Clause 14.4.2.2 shall not apply to the following:

a) bearings, sliding surfaces of a hinge or shaft, hinge pins, and similar parts located on the exterior
of enclosures where such protection is not practicable; and

b) decorative parts.

14.4.2.4 Edges, punched holes, and spot welds in prefinished steel, and hanger locations for painting or
plating in ferrous metal shall not require any corrosion protection.

14.4.2.5 Welds in ferrous metals shall be painted with at least one coat of outdoor paint, and spot welds
in galvanized steel shall be painted with at least one coat of paint.
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14.4.2.6 Vitreous enamels may be used as a protective coating for ferrous sheet metal having a
minimum thickness of 0.6 mm (0.025 in).

14.4.3 Drain holes

14.4.3.1

sprinkler test of Clause 17.5.3 shall be provided with a drain hole.

A luminaire that permits water to enter the luminaire during the rain test of Clause 17.5.2 or the

14.4.3.2 Drain holes, if provided, shall be located in the surface most likely to prevent the accumulation

of water.

14433 Drgirhofesshe

14.4.4 Watgr shields

14441 Ay
conditioning t

14442 Ay
the normal te
measured ten

14443 Ad
the impact cq
17.5.4.

conditioning test of Clause 17.5.7 and shall then*comply with the applicable rain, sprinkler,

14444 A
test.

14.4.5 Gasl
14451 Ag

prevent its lo
means.

14452 A
have a tem

olymeric water shield shall be of a UV-rated material or shall comply with the
est of Clause 17.5.5.

olymeric water shield that operates at a temperature higher-than 65 °C, as d
mperature test of Clause 15, and that does not have arecegnized temperature
hperature shall comply with the thermal conditioning test of Clause 17.5.6.

lass or polymeric water shield of a ground-mounted recessed luminaire shall be
nditioning test of Clause 17.5.7 and shall then comply with the immersion tg
wvooden water shield less than 13dnm (0.5 in) thick shall be subjected f¢
kets and bushings
asket or bushing-required to prevent water from entering the enclosure shall b

psening during-user maintenance by a clip, clamping ring, adhesive, or othe

asket.ar bushing shall be made of material as specified in Table 15.1.2, Item

temperature tht of Clause 15, or shall withstand:

perature’ rating suitable for the operating temperature, as determined by

UV exposure

btermined by
rating for the

subjected to
st of Clause

the impact

Dr immersion

e secured to

r mechanical

P1, and shall
the normal

a) the luminaire gasket assembly accelerated aging test of Clause 17.5.8, with the gasket or
bushing installed as intended in the luminaire; or

b) the gasket accelerated aging test of Clause 17.5.9 or 17.5.10, for the gasket or bushing only.

14.4.5.3 The adhesive that is used to secure a gasket or bushing required to prevent water from entering
the enclosure and that is likely to be exposed, or not compressed as intended, during user maintenance,
shall comply with:

a) the

gasket adhesion test of Clause 17.5.11; or

b) the luminaire gasket assembly accelerated aging test of Clause 17.5.8, with the gasket installed
in the luminaire.
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14.4.6 Lampholders

14.4.6.1 Exposed, single-pin, or recessed double-contact fluorescent lampholders shall be of the
weatherproof type.

14.4.7 Receptacles

14.4.7.1 A receptacle in a ground-mounted surface luminaire shall be located at least 150 mm (6 in)
above ground level.

14.4.8 Tests

14.4.8.1 A Juminaire identified by the location designation, LOC, in Table 14.4.8.1 and 'Figure 14.4.8.1
shall be evalyated in accordance with Figure 14.4.8.2. No rain or sprinkler test is required when it is readily
apparent by the luminaire design that no water will enter the enclosure if the luminaire’is supjected to the
applicable tept for the location designated.

Table 14.4.8.1
Required tests for wet location luminaires

(See Clause 14.4.8.1 and Figure 14.4.8)2.)

Test
Location Luminaire location and type Rain Sprinkler Immersion

LOC-1 Ceiling-mounted surface — uncovered ceiling Yes No No

LOC-1 Ceiling-mounted surface — covered ceiling 6nly No Yes No

LOC-2 Ceiling-mounted pendant Yes No No

LOC-3 Ceiling-mounted recessed — uncoyeréd ceiling Yes Yes No

LOC-3 Ceiling-mounted recessed =.covered ceiling No Yes No
only

LOC-4 Wall-mounted surface s~above 1.2 m (4 ft) from Yes No No
ground

LOC-4 Wall-mounted surface — below 1.2 m (4 ft) from Yes Yes No
ground

LOC-5 Wall-mounted recessed — above 1.2 m (4 ft) Yes No No
from\ground

LOC-5 Wall*mounted recessed — below 1.2 m (4 ft) Yes Yes No
from ground

LOC-6 Ground-mounted surface and pole- or post — Yes No No
electrical parts above 1.2 m (4 ft) from ground

LOC-6 Ground-mounted surface and pole- or post — Yes Yes No
electrical parts below 1.2 m (4 ft) from ground

LOC-7 Ground-mounted recessed No No Yes
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Figure 14.4.8.1

Luminaire location designations

(See Clause 14.4.8.1 and Figure 14.4.8.2.)
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Figure 14.4.8.2
Wet location luminaire flow chart

(See Clause 14.4.8.1.)

Determine application LOC-1 ceiling-mounted Uncovered ceiling Clause 14.4.8.2

and LOC designation
according to Figure
14.4.8.1

Covered ceiling

Clause 14.4.8.3

LOC-2 ceiling-mounted

Pendant

Clause 14.4.8.4

rOC=3Tetting-mounted—_ Recessed uncovered ceffimg—————_ Clause 13.4.8.5

Recessed covered ceiling

Clause 14.4.8.6

LOC-4 wall-mounted

Surface above 1.2 m (4 ft)

Surface below 1.2 m (4 ft)

Clause 14.4.8.7

Clause 14.4.8.8

LOC-5 wall-mounted

Recessed above 1.2 m (4 ft)

Recessed below 1.2 mix(4 ft)

Clause 14.4.8.9

Clause 14.4.8.10

LOC-6 ground-mounted

Surface above 1.2/m (4 ft)

Surface below'1.2 m (4 ft)

Clause 14.4.8.11

Clause 14.4.8.12

LOC-7 ground-mounted

Recessed)below ground

Clause 14.4.8.13

Accelerated aging
Gasket adhesion

Corrosion protection Plating/painting Clause 14.4.2
Physical Evpluation ||

Drain holes Location/size Clause 14.4.3

Water shields Polymeric/wood/glass Clause 14.4.4

Gasket and bushings Method of attachment Clause 14.4.5

Insulation Moisture resistance Clause 14.2.1.1
lkampholders Material Clause 14.4.6
Receptacles Location Clause 14.4.7
Tests requi cd, See Rainr test; Spl tikter test; tmmet'sion test,
Table 14.4.8.1 Clause 17.5.2 Clause 17.5.3 Clause 17.5.4
Dielectric voltage-withstand Dielectric voltage-withstand test, Dielectric voltage-
test, Clause 18.1 withstand test,
Clause 18.1 Clause 18.1
Physical examination, Physical examination, Physical
Clause 17.5.2.7 Clause 17.5.3.8 examination,

Clause 17.5.4.5

14.4.8.2 A LOC-1, ceiling-mounted surface luminaire intended to be attached to an uncovered ceiling
shall comply with the rain test of Clause 17.5.2.
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14.4.8.3 A LOC-1, ceiling-mounted surface luminaire intended to be attached to a covered ceiling shall
comply with the sprinkler test of Clause 17.5.3 and be marked for covered ceiling only, in accordance with
Table 20.1.1, ltem 2.11.

14.4.8.4 A LOC-2, ceiling-mounted pendant luminaire shall comply with the rain test of Clause 17.5.2.

14.4.8.5 A LOC-3, ceiling-mounted recessed luminaire intended to be attached to an uncovered ceiling
shall comply with the rain test of Clause 17.5.2 and the sprinkler test of Clause 17.5.3.

14.4.8.6 A LOC-3, ceiling-mounted recessed luminaire intended to be attached to a covered ceiling only
shall comply with the sprinkler test of Clause 17.5.3 and be marked for covered ceiling only, in accordance

with Table 20

14487 A
above 1.2 m

14.4.8.8 Al
below 1.2 m
Clause 17.5.]
Iltem 2.18.

14489 Al
above 1.2 m

14.4.8.10 A
enclosure be
sprinkler test
with Table 20

144811 A
from the grou

144812 A
from the grou
and be marksg

144813 A
17.5.4 and be

114 _ltem 244

| OC-4, wall-mounted surface luminaire intended to be mounted with all*of t
4 ft) from the ground shall comply with the rain test of Clause 17.5.2.

0OC-4, wall-mounted surface luminaire intended to be mounted with-any part of {
4 ft) from the ground shall comply with the rain test of Clause 47.5.2 and the sp
), and be marked to indicate the luminaire mounting height, in.accordance with

| OC-5, wall-mounted recessed luminaire intended t6“be mounted with all of t
4 ft) from the ground shall comply with the rain test of Clause 17.5.2.

LOC-5, wall-mounted recessed luminairedntended to be mounted with any
ow 1.2 m (4 ft) from the ground shall comply with the rain test of Clause 171
of Clause 17.5.3, and be marked togindicate the luminaire mounting height, in
1.1, Item 2.18.

LOC-6, ground-mounted surface luminaire with electrical parts located abovs
hd shall comply with the rain-test of Clause 17.5.2.

LOC-6, ground-meunted surface luminaire with electrical parts located below
nd shall comply. with the rain test of Clause 17.5.2 and the sprinkler test of C

ne enclosure

he enclosure
rinkler test of
Table 20.1.1,

he enclosure

part of the
.5.2 and the
accordance

12 m (4 ft)

1.2 m (4 ft)
ause 17.5.3,

d to indicate the-luminaire mounting height, in accordance with Table 20.1.1, Item 2.18.

LOC-7¢ground-mounted recessed luminaire shall comply with the immersion t
markedin accordance with Table 20.1.1, ltem 2.14.

pst of Clause

14.4.9 Markin

14.4.9.1

Ilg

Clause 14 shall be marked in accordance with Table 20.1.1, Item 2.3.

A luminaire that is intended for use in wet locations and that complies with the requirements of

14.4.9.2 A luminaire with adjustable mounting positions that is limited or restricted to a particular position
to comply with the applicable tests shall be marked to indicate the limits of adjustment or the mounting
position, in accordance with Table 20.1.1, Item 1.23.

14.4.9.3 Installation instructions shall be provided for luminaires that require specific methods for sealing
the mounting surface or specific fittings for supply connections, in accordance with Table 20.1.1, ltem 1.33.
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14.5 Indoor wet location luminaires
14.5.1 General

14.5.1.1 Luminaires intended for use in indoor wet locations shall comply with all construction and test
requirements for wet location luminaires in Clauses 14.2 and 14.4 except as noted below:

a) The UV requirement in Clause 14.4.4.1 does not apply; and

b) The markings in Clause 14.4.9 do not apply.

14.5.2 Markings

14.5.2.1 A |luminaire that is intended for use in indoor wet locations and that-camplies with the
requirementg of Clause 14 shall be marked in accordance with Table 20.1.1, Item 2.3!1.

14.5.2.2 A |uminaire with adjustable mounting positions that is limited or restricted to a part|cular position
to comply with the applicable tests shall be marked to indicate the limits .of adjustment or {the mounting
position, in agcordance with Table 20.1.1, Item 1.23.

14.5.2.3 Ingtallation instructions shall be provided for luminaires that require specific methqds for sealing
the mounting surface or specific fittings for supply connections, infaccordance with Table 20.1.1, Item 1.33.

15 Normaljtemperature tests
15.1 General
15.1.1 Theltest procedures shall be conducted-in accordance with Clause 19.

15.1.2 The|test procedures for Type Non=IC (not intended for thermal insulation contact) and Type IC
(intended for|thermal insulation contact)recessed luminaires are summarized in Table 15.1.1
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Table 15.1.1

Recessed luminaire temperature tests

(See Clause 15.1.2))

Type Non-IC Type IC
Not intended for thermal insulation contact Intended for thermal insulation contact
Type Non-IC Type Non-IC marked Type IC Type IC inherently
standard spacings spacings protected
Normal tgmperature Normal temperature test Normal temperature test Normal
tgst temperature test
Clause|19.13.2 Clause 19.14.1.1 Clause 19.15.1 Claupe 19.15.1
Tes} box Test box Test box Test box
Clauge 15.5 Clause 15.6 Clause 15.7 Claupes 15.7 &
12.7 mm (0.5 in) C - C spacings, no 216 mm (8.5 in) 15.8
spacings, no insulation spacings, insulation 216 mm (8.5 1in)
insulfation filled spacings,
insuliation filled
Test larhp rated Test lamp rated W/Type Test lamp rated W/Type Test [amp rated
W/Type V/Type

15.1.3 The fated wattage of any lamp used for the temperature test shall be the highest wattage rating

marked on the luminaire in accordance with Clause-19.8.

15.1.4 Temperatures resulting from the normal temperature test shall not exceed the limit$ specified in
Table 15.1.2 unless the component, material, or compound has been investigated and found acceptable

for a higher tgmperature.
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(See Clauses 6.14.2.2, 12.8.1.3, 13.6.2.1.3 (CAN/USA), 14.4.5.2, 15.1.4, 15.2.9, 15.3.5, 15.4.4, 15.5.5, 15.6.5, 15.7.5, 15.8.3,
15.9.3, 16.2.6, 16.2.7, 16.3.1.6, 16.3.1.7, 19.2.3, H.15, H.15.5, and K.4.1.)

Table 15.1.2

Maximum temperature limits

Maximum, °C,
thermocouple

Maximum, °C,
rise-of-resistance

Item Location method method

1 Copper or aluminum current-carrying parts of a lampholder 200

2 Nickel plated copper current-carrying parts of a lampholder 250

3 Nickel alloy current-carrying parts of a lampholder 315

4 Yuminaire conductors Rated

5 (CAN) Outlet box supply conductors for dwellings — wall 75
rmount
(MUSA) Outlet box supply conductors for dwellings — wall 90
mount
Qutlet box supply conductors for dwellings — ceiling mount 90

6 Qutlet box supply conductors — other than dwellings 200

7 Termination of copper conductors and pressure terminal 150
donductors without a nickel coating or equivalent protection

8 Bnclosure of an enclosed and potted coil device employing:
Class 105 insulation system 90
Class 130 insulation system 110
Class 155 insulation system 135
Class 180 insulation system 150

9 Coil of a device employing:
Class 105 insulation system 90 100
Class 130 insulation system 110 120
Class 155 insulation system 135 145
Class 180 insulation systemm 150 165
Class 200 insulation system 170 185
Class 220 insulation‘system 185 200
Class 250 ingllation system 215 230

10 Resistor-type'ballast 150

11 Capacitor (unless rated, or marked otherwise) 90

12 Bnclasure of automatic starter for fluorescent lamp 80

13 Enclosure of automatic starter for HID lamp 90

14 Fuse 90

15 Recessed luminaire enclosure (Type Non-IC) 150

16 Recessed luminaire enclosure (Type IC) 90

17 SPCL (Spray foam compatible luminaire) enclosure 82

18 Combustible structural building parts including recessed test 90
box

19 Noncombustible structural building part 150

20 Electrical insulating materials:
Phenolic 150

Table 15.1.2 Continued on Next Page
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Table 15.1.2 Continued
Maximum, °C, Maximum, °C,
thermocouple rise-of-resistance
Item Location method method

Silicone rubber (not stressed) 200
Silicone rubber (compressed) 170
Neoprene rubber (dry locations) 90
Neoprene rubber (oil or wet locations) 60
Rubber (ordinary) 60
Melamine 130
Nlylon (polyamide) 105
Phper, wood, ordinary fiber 90
Urea 100
Varnished cloth insulation 85
Vhilcanized fiber 90

21 Npn-electrical insulating materials:
S|licone rubber 230
EPDM 90
NEoprene rubber 90
Rubber (ordinary) 70
Phper, wood, cork, or other fibrous material 90
Pplyethylene 60
PVC 60
Aprylic 65
Pplycarbonate 75
Npn-thermosetting sealing compound Rated

22 Other thermoplastic and thermosetting plastic 50

23 Thermoplastic body of fluerescent lampholder® 90

@ A fluorescent

ampholder fabricated\fram thermoplastic having a relative thermal index with impact exceeding 90° £ at a
thickness equal to that used in the fampholder construction, has a temperature limit equal to that relative thermal index.

15.2 Surfade ceiling luminaires

15.2.1

A lun
the following:

ninaire that appears to be suitable for either ceiling or wall mounting shall be tested as one of

a) a ceiling-mounted luminaire; or

b) a wall-mounted luminaire and shall be marked for wall mounting only, in accordance with Table
20.1.1, ltem 2.10.

15.2.2 A luminaire shall be mounted on the test apparatus specified in Clause 19.10, directly under the
outlet box, in the intended manner.

15.2.3 A pendant-mounted luminaire shall be tested when attached to the test ceiling with the shortest

length of cord, chain, or stem permitted by the luminaire design.
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15.2.4 A luminaire that can be pendant mounted or mounted directly to the ceiling shall be tested while
mounted directly to the test ceiling.

15.2.5 A luminaire marked for installation on a noncombustible surface only shall be mounted on the test
ceiling as shown in Figure 19.10.1, without thermal insulation.

15.2.6 Thermocouples shall be attached to the test ceiling in locations where the highest temperatures
are likely to occur, including:

a) the

point where the luminaire contacts the test ceiling; and

b) directly over the point that is closest to the highest source of heat.

15.2.7 Sup
probe shown
facing the int

15.2.8 The

15.2.9 The
by Clause 1§

15.3 Surfa

15.3.1
the intended

15.3.2 The
likely to occu

a) the

b) dir¢ctly adjacent to the point that is closest to the highest source of heat.

15.3.3 Sup
probe shown
facing the int

15.3.4 The

A luminaire shall be mounted on the test apparatus of Clause 19.11, directly over the

in Figure 19.9.1. The probe shall be mounted to the outlet box ears with the c
erior of the box.

test lamp shall comply with the requirements of Clause 19.8.

resulting temperatures shall not exceed those specified inTable 15.1.2, excep
.1.4, and any integral thermal protector shall not operate.

ce wall luminaires

manner.

mocouples shall be attached to the\test wall in locations where the highest tem
I, including:

point where the luminaire.contacts the test wall; and

in Figure 19:9.1" The probe shall be mounted to the outlet box ears with the ¢
erior of the box.

test [amp shall comply with the requirements of Clause 19.8.

ply conductor temperatures in the outlet box shall be measured using the teanerature test

bpper surface

as permitted

outlet box, in

peratures are

ply conductor temperatures in the outlet box shall be measured using the temperature test

bpper surface

15.3.5 The

resulting temperatures shall not exceed those specified In Table 15.1.2, excep

by Clause 15.1.4, and any integral thermal protector shall not operate.

15.4 Under-cabinet luminaires

15.4.1
top of the alc

ove.

as permitted

A luminaire shall be mounted in the test alcove of Clause 19.12, in contact with the two walls and

15.4.2 Thermocouples shall be attached to the test alcove in locations where the highest temperatures
are likely to occur, including:

a) the points where the luminaire contacts the walls and top of the alcove; and

b) directly adjacent to the point that is closest to the highest source of heat.
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15.4.3 The test lamp shall comply with the requirements of Clause 19.8.

15.4.4 The resulting temperatures shall not exceed those specified in Table 15.1.2, except as permitted
by Clause 15.1.4, and any integral thermal protector shall not operate.

15.5 Type Non-IC recessed luminaires (not intended for thermal insulation contact)

15.5.1
15.5.5.

A Type Non-IC luminaire shall comply with the normal temperature test of Clauses 15.5.2 to

15.5.2 The test lamp type and wattage shall be as follows:

a) for fluorescent luminaires, as marked on the ballast, unless marked otherwise on thJa luminaire;

b) for iIhcandescent luminaires, as marked on the luminaire

1) for Type B, T, and PS lamps, as specified in Clause 19.8 and Table’19.8.1;

2) for Type A or reflector lamps, as specified in Clause 19.8 and,Table 19.8.2; o

3) for MR lamps, as specified in Clause 19.8; and

c¢) for HID luminaires, as marked on the luminaire and as spegcified in Clause 19.8.

15.5.3 A lur
results in the

ninaire shall be installed in a test box as spegtified in Clause 19.13 in the configuration that
highest operating temperatures, considering different trim and maximum lamp wattage

combinations|

15.5.4 Alun

specified in the lamp replacement markings, lampholder adjustment heights, an

ninaire marked for use with through wiring shall be tested in accordance with Cl3

the same tim¢ the normal temperature test is gonducted.

15.5.5 The
thermal prote

15.6 Type N

15.6.1 A mdg

resulting temperatures shall“not exceed those specified in Table 15.1.2, and
ctor shall not operate.

on-IC marked spacings luminaires (not intended for thermal insulation co

rked spacings‘incandescent or HID luminaire shall comply with the normal tem

d the like.

use 15.10 at

any integral

htact)

erature tests

of Clauses 15.6.2 to 15.6.5.

15.6.2 The lest lamp type and wattage shall be as follows:

a) for incandescent luminaires, as marked on the luminaire

1) for Type B, T, and PS lamps, as specified in Clause 19.8 and Table 19.8.1; or

2) for Type A or reflector lamps, as specified in Clause 19.8 and Table 19.8.2; or

3) for MR lamps, as specified in Clause 19.8; and

b) for HID luminaires, as marked on the luminaire and as specified in Clause 19.8.

15.6.3 A luminaire shall be installed in a test box as described in Clause 19.14 in the configuration that
results in the highest operating temperatures, considering different trims, lampholder adjustment heights,
and the like.
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15.6.4 A luminaire marked for use with through wiring shall be tested in accordance with Clause 15.10 at

the same tim

e the normal temperature test is conducted.

15.6.5 The resulting temperatures shall not exceed those specified in Table 15.1.2, and any integral
overheating protective device shall not operate.

15.7 Typel
15.7.1

15.7.2 The

C recessed luminaires (intended for thermal insulation contact)

test lamp type and wattage shall be as follows:

A Type IC luminaire shall comply with the normal temperature tests of Clauses 15.7.2 to 15.7.5.

a) for

b) for

c) for

15.7.3 Alu
results in the
and the like.

with the thermnal insulation described in Clause 19.18:

15.74 Alu
simultaneous

15.7.5 The
overheating

15.8 Type IC and LED Type/Non-IC inherently protected recessed luminaires

1581 A Ty
temperature

fluorescent luminaires, as marked on the ballast, unless marked otherwise on|th
incandescent luminaires, as marked on the luminaire

1) for Type B, T, and PS lamps, as specified in Clause 19.8 and Table 19.8.1; @

3) for MR lamps, as specified in Clause 19.8; and

HID luminaires, as marked on the luminaire and as,specified in Clause 19.8.

minaire shall be installed in a test box as desgribed in Clause 19.15 in the con
highest operating temperatures, considering; different trims, lampholder adjust
All spaces around the luminaire and between it and the sides of the test box

minaire marked for use with thraugh wiring shall be tested in accordance with
ly with the normal temperature test.

resulting temperatures ‘shall not exceed those specified in Table 15.1.2, andg
protective device shall.not operate.

pe IC or‘LED Type Non-IC inherently protected luminaire shall comply wit
fest of €lause 15.7 and Clauses 15.8.2 to 15.8.4.

2) for Type A or reflector lamps, as specified in Clause 19.8 and Table 19.8.2; ¢r

e luminaire;

r

iguration that
ment heights,
shall be filled

Clause 15.10

any integral

h the normal

15.8.2 Thelies

15.8.3 The

resulting temperatures shall not exceed those specified in Table 15.1.2.

15.8.4 A luminaire marked for use with through wiring shall be tested in accordance with Clause 15.10
simultaneously with the normal temperature test.

15.9 Recessed luminaires for use in poured concrete

15.9.1

15.5, using the installation method of Clause 15.9.2 and the requirements of Clause 15.9.3.

A luminaire marked for use in concrete shall comply with the normal temperature test of Clause
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15.9.2 A luminaire shall be installed as intended in concrete. The minimum thickness of the concrete
shall be 150 mm (6 in) from any point on the recessed housing. At the option of the luminaire

manufacturer,

30 mesh dry builder's sand may be substituted for the concrete.

15.9.3 The resulting temperatures shall not exceed those specified in Table 15.1.2.

15.10 Through-wiring junction box temperature

15.10.1

The through wiring junction box temperature test simulates the heating effect of actual loading

conditions and shall be performed simultaneously with the applicable normal temperature test of Clause

15.

15.10.2 Twq
size of the th
fittings. The le

15.10.3 Ths
correspond td
with Table 20

15.10.4 For
length of the

lengths of electrical metallic tubing or flexible metallic conduit, suitable for-the
rough branch circuit conductors, shall be attached to the outlet box with ‘the
ngths of raceway shall extend approximately 300 mm (12 in) outside of the test

test conductors placed in the outlet box shall be Type TW,NTEW, or THH

1.1, Item 1.41.

each two conductors marked on the luminaire, an-amount of test conductor
box or 300 mm (12 in), whichever is greater, shallvbe placed inside the jun

number and
appropriate
DOX.

N and shall

the number and size of the branch circuit conductors marked.en,the luminaire in accordance

equal to the
ction box by

winding it badk and forth as shown in Figure 15.10.1.

Figure 15:10.1

est conductor installation for through-wiring junction box temperature tes

(See Clause 15.10.4.)

S3824

15.10.5 The conductors shall be connected in series outside the raceway, and a separate supply source
of any convenient voltage shall be connected and operated at 80 percent of the conductor's rated
ampacity. The outer ends of the raceways shall be plugged to prevent air circulation.

15.10.6 The temperature of the test conductors shall not exceed or be able to contact a surface that
exceeds the branch circuit conductor rating marked on the luminaire.
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15.11 Raceway temperature

15.11.1 The raceway temperature test simulates the heating effect of actual loading conditions and shall
be performed simultaneously with the applicable normal temperature test of Clause 15.

15.11.2 The luminaire shall be operated with the maximum number, type, and size of conductors
installed in the raceway as marked on the luminaire in accordance with Table 20.1.1, Item 1.41.

15.11.3 The conductors shall be connected in series outside the raceway, and a separate supply source
of any convenient voltage shall be connected and operated at 80 percent of the conductor ampacity rating.
The outer ends of the raceways shall be plugged to prevent air circulation.

15.11.4 Th¢ temperature of the test conductors shall not exceed or be able to contact¥a surface that
exceeds the pranch circuit conductor rating marked on the luminaire.

15.12 (MEX) Temperature rise

15.12.1 (MEX) In Mexico, the temperature increase in normal operating.conditions shall e determined
by the procedlures described in Clause 19.6 (MEX).

15.12.2 (MEX) In Mexico, the temperature increase in normal-operating conditions shall| not be more
than the limifs stated in Table 15.12.1 (MEX), and the temperaturés obtained in the insulatgd conductors
and connectgrs shall not be more than the limits indicated in Table 15.12.2 (MEX).

Table 15.12:1 (MEX)
Maximum-temperature

[See Clauses (5.12.2 (MEX) to 15.12.4 (MEX).]

Maximum, °C,
thermocouple Maximum, °C,
Item Location method rise-of-resigtance method
1 Pogsible contact point of supply leads within luminaire (Note 60
1)
2 Coll of a device employing:
Clgss 105 insufation system 90 P5
Clgss 130Q.insulation system 110 20
Clgss 1554nsulation system 135 40
Clls-mﬁ-iﬂmfmiun SystenT 150 65
Class 200 insulation system 170 185
3 Capacitor cases, unless rated or marked otherwise (Note 2) 80
NOTES

1 The temperature may be exceeded as long as the luminaire is labelled in accordance with Clause 12.1, Item h, of
NOM-064-SCFI.

2 Increase in temperature in the capacitor may exceed the limit indicated if the capacitor is adequate for such a temperature.
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Table 15.12.2 (MEX)
Insulation of wire splices

[See Clauses 6.19.2 (MEX) and 15.12.2 (MEX).]

Operating temperature of wire splice
insulation

Materials commonly used

Less than or equal to 80 °C

Thermoplastic tape, insulating tape made of cotton, or oil cloth should be secured in
place by winding it on the outside with cotton adhesive tape or any similar material.

Greater than 80 °C

Adequate connectors or insulators for the operating temperature

NOTE The maximum temperature to which a wire splice is exposed shall be determined by placing a thermocouple on the outside
of the insulation and shall be in accordance with the marking as described in Clause 20.1.

15.12.3 (MH
ambient temg]

The ambient

the luminaire.

15.12.4 (MH
shall be obtg
encapsulated
198-ANCE. A

min intervals

16 Abnorm

16.1
16.1.1

16.1.2 The
(intended for

16.1.3 Thro

General

The {est procedures shall be conducted in accordance with Clause 19.

X) In Mexico, the values of temperature rise in Table 15.12.1 (MEX).shall

erature of 25 °C, and the tests shall be conducted at an ambient temperature
emperature sensor shall be located at the height of the luminaire, butnot in the
The variances above or below 25 °C shall be subtracted or added, respectively.

X) In Mexico, temperature readings for determining compliance with Table 14

be based on
of 25 +5 °C.
direct light of

.12.1 (MEX)

ined using thermocouples or equivalent equipment, except for windings, ind
on which you must apply the resistance method described in NMX-J-230-ANC
temperature shall be considered stable when threg‘successive measurement
Ho not change more than 1 °C.

ial temperature tests

fest procedures for Type Non-IC (not intended for thermal insulation contact)
hermal insulation contact) recessed luminaires are summarized in Table 16.1.1.

igh-wiring, if installed, shall not be energized.

luding those
E or NMX-J-
5 taken at 15

and Type IC
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Table 16.1.1
Recessed luminaire abnormal temperature tests

(See Clause 16.1.2.)

Type Non-IC Type IC
Not intended for thermal insulation contact Intended for thermal insulation
contact
Type Non-IC standard Type Non-IC marked Type IC
:Innr\ingc ermr\ings
Abnormal temperature Abnormal temperature Abnormal temperature
fest with insulation test with insulation test
Overlamping
Clause 19.13.3 Clause 19.14.3 Clause 19.15
Test box Test box Test box
Clause 16.2 Clause 16.3 Clause 16.4.2
216 mm (8.5in) 216 mm (8.5 in) spacings, 216 mm (8.5 in) spacingsd,
gpacings, insulation insulation layered insulation filled
layered
Tept lamp rated W/Type Test lamp rated W/Type Test lamp 150 percent
rated W
Abnormal temperature Abnormal temperature
test test
Redueed spacings Mislamping for lamp Typ¢
R and Type PAR)
Clause 19.14.2 Clause 19.15
Test box Test box
Clause 16.3.2 Clause 16.4.3
No insulation 12.7 mm 216 mm (8.5 in) spacings,
(0.5in) spacings insulation filled
Test lamp rated W/Type Test lamp rated W/Type 4
16.2 Type Non-IC recessed luminaires (not intended for thermal insulation contact)
16.2.1 A tept box’shall be constructed as specified in Clause 19.13.3.

16.2.2 A luminaire shall be installed in the test box in the normal temperature test configuration of Clause
15.5 that results in the lowest operating temperatures on luminaire surfaces that contact the test box or
that can contact thermal insulation.

16.2.3 For ceiling-mounted luminaires, the thermal insulation specified in Clause 19.16 shall be placed
around the luminaire in the test box as follows:

a) the initial depth of the thermal insulation shall be 100 mm (4 in) above the bottom of the test box
or 50 mm (2 in) above the lowest glass portion of the test lamp, whichever is higher;

b) the initial depth of the insulation shall not exceed the height of the lamp compartment; and

c) if more than one test iteration is required to achieve the results specified in Clause 16.2.7, an
additional 50 mm (2 in) of thermal insulation shall be added for each successive iteration. The last
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increase in thermal insulation may be less than a 50 mm (2 in) increment, to ensure that the
maximum 216 mm (8.5 in) height requirement is not exceeded. For each additional thermal
insulation level, the test shall be restarted with all temperatures at room ambient.

16.2.4 For recessed wall-mounted luminaires, the thermal insulation specified in Clause 19.16 shall be
placed over a recessed luminaire mounted in the test wall so the topmost portion of the luminaire is under
216 mm (8.5 in) of thermal insulation.

16.2.5 The test lamp type and wattage for:

a) an incandescent luminaire shall be as marked on the luminaire and as specified in Clause 19.8
and Table 19.8.2; and

b) an HID luminaire shall be as marked on the luminaire and ballast, and as specified in Clause

16.2.6 A lurinaire shall be operated until the thermal protector trips or for a(ayaximum of 7.5 h. If the
protector dogs not trip within 3 h, the test shall be repeated with an additional 50 mm (2 ip) of thermal
insulation, until:

a) thethermal protector trips within 3 h; or
b) the temperature limits in Table 15.1.2 are exceeded; or

c) the thermal insulation height is 216 mm (8.5 in) abeve the highest projection of the Iuminaire, the
thermal protector does not operate, and the temperature limits are not exceeded, in which case the
test shall be repeated with the next hotter trim installed.

16.2.7 Test fesults shall be acceptable if the thermal protector:

a) opdrates within 3 h and no part of the luminaire in contact with thermal insulation of the test box
exceefls 160 °C; or

b) dog¢s not operate within-3"h and the temperature limits specified in Table 1§4.1.2 are not
exceefed during the testsAny part of the luminaire in contact with thermal insulation of the test box
shall rfot exceed 90 °C. The test shall be terminated after 7.5 h.

16.3 Type Non-IC marked spacings incandescent and HID recessed luminaires (not intended for
thermal insujation contact)

16.3.1 Abneormalinsulation temperature

16.3.1.1 A test box shall be constructed as specified in Clause 19.14.3.

16.3.1.2 A luminaire shall be installed in the test box in the normal temperature test configuration of
Clause 15.5 that results in the lowest operating temperatures on luminaire surfaces that contact the test
box or that can contact thermal insulation.

16.3.1.3 For ceiling-mounted luminaires, the thermal insulation specified in Clause 19.16 shall be placed
around the luminaire in the test box as follows:

a) the initial depth of the thermal insulation shall be 100 mm (4 in) above the bottom of the test box
or 50 mm (2 in) above the lowest glass portion of the test lamp, whichever is higher;

b) no thermal insulation shall be initially placed on top of the lamp compartment; and
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c) if more than one test iteration is required to achieve the results specified in Clause 16.2.7, an
additional 50 mm (2 in) of thermal insulation shall be added for each successive iteration. The last
increase in thermal insulation may be less than a 50 mm (2 in) increment, to ensure that the
maximum 216 mm (8.5 in) height requirement is not exceeded. For each additional thermal

insula

tion level, the test shall be restarted with all temperatures at room ambient.

16.3.1.4 For wall-mounted luminaires, the thermal insulation specified in Clause 19.16 shall be placed
over a wall mounted luminaire so the topmost portion of a luminaire recessed in the test wall is under 216

mm (8.51in) o

16.3.1.5 Th

f thermal insulation.

e test lamp type and wattage for:

a) an
and T|

b) an
19.8.

16.3.1.6 A

protector dogs not trip within 3 h, the test shall be repeated with an additional 50 mm (2

insulation, urn
a) the
b) the

c) the
16.3.1.7 Te

a) op
excee

b) do
exceq
shall

16.3.2 Reduced spacings abnormal temperature

16.3.2.1 TH

HID luminaire shall be as marked on the luminaire and ballast, and-as "specif

uminaire shall be operated until the thermal protector trips orfor a maximum ¢
til:

thermal protector trips within 3 h;

temperature limits in Table 15.1.2 are exceeded; or

thermal insulation height is 216 mm (8.5:in) above the highest projection of the |

st results shall be acceptable if the thermal protector:

prates within 3 h and no part of the luminaire in contact with thermal insulation g
ds 160 °C; or

es not operate withinn 3"h and the temperature limits specified in Table 1
ded during the test.Any part of the luminaire in contact with thermal insulation ¢
not exceed 90 °Cl The test shall be terminated after 7.5 h.

e testshall be conducted as specified in Clause 15.5.

16.3.2.2 Te

L TESUILS Shdll De acceplable ifthethermat protector.

D.

incandescent luminaire shall be as marked on the luminaire and as specified.if Clause 19.8
able 19.8.1 and Table 19.8.2; and

ied in Clause

f 7.5 h. If the
n) of thermal

uminaire.

r the test box

1.2 are not
r the test box

a) operates within 3 h and no part of the luminaire in contact with the test box exceeds 160 °C; or

b) does not operate within 3 h and the temperature of any part of the luminaire in contact with the
test box is 90 °C or less. The test shall be terminated after 7.5 h.

16.4 Type IC incandescent recessed luminaires (intended for thermal insulation contact)

16.4.1 Gen

16.4.1.1

eral

A Type IC recessed incandescent luminaire shall comply with the abnormal overlamping and

mislamping temperature tests described in Clauses 16.4.2 and 16.4.3, unless constructed as described in
Clause 16.4.1.2.
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16.4.1.2 A Type IC incandescent luminaire with a thermal protector rated 110 £5 °C or less and located
within 38 mm (1.5 in) of the geometric center of the top shall be exempted from the tests specified in
Clause 16.4.1.1.

16.4.2 Over

16.4.2.1

lamping

A test box shall be constructed as specified in Clause 19.15.

16.4.2.2 A luminaire shall be installed in the test box in the configuration that resulted in the lowest
operating temperatures on luminaire surfaces in contact with the test box or thermal insulation during the

normal tempe

rature test described in Clause 15.7.

16.4.2.3 Th

16.4.24 Al
voltage adjus

16425 Al

the same type¢ used in the normal temperature test that is either:

a) 150

b) the

16.4.2.6 Th

a) the

b) no higher lamp wattage exists.

16.4.2.7 Fo
separately fof

16.4.2.8 Al
thermal prote

thermal insulation and points.of support are less than 90 °C, the test shall be repeated with th

wattage lamp

lamp and the trim that‘resulted in the next higher recessed housing temperature or poi

temperature,
room ambien

b abnormal test box shall be filled with the thermal insulation specified in Clause

ed to operate the lamp at rated wattage.

iminaire rated for lamps that are not included in Table 19.8.3 shall be tested W

percent of the specified lamp wattage; or

next higher common lamp rating more than 150 pereent of specified wattage.

e test shall not be required to be conducted under the following conditions:

test lamp cannot fit into the luminaire with the trim installed; or

a luminaire that has mer€,than one lamp type, the abnormal test shall b
each lamp type and for €ach lamp of a multi-lamp luminaire.

iminaire shall be operated until the thermal protector trips or for a maximum o
ctor does not open-within 3 h and the temperatures on the luminaire surfaces in

If there is"no higher wattage lamp or if the lamp will not fit, the test shall be repe

or both; during the normal temperature test. Each iteration shall start with the
temperature. This process shall be repeated until

19.16.

Uminaire shall be tested with a lamp in accordance with Table 19.8:3 and shall have the

ith a lamp of

e conducted

f 7.5 h. If the
contact with
e next higher
ated with the
ht-of support
luminaire at

a) the

thermal protector trips within 3 h;

b) there is no higher wattage lamp;

c) the

next higher wattage lamp does not fit in the luminaire; or

d) there are no trims that result in the luminaire operating at a higher temperature.

16.4.2.9

If the thermal protector does not open in 3 h, and the temperatures on the luminaire surfaces in

contact with thermal insulation and points of support are greater than 90 °C, but less than 20 °C above the
temperatures measured on these same points during the normal temperature test, the test procedure in
Clause 16.4.2.10 shall be performed.
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16.4.2.10 The following test procedure shall be performed on a luminaire that complies with Clause
16.4.2.9 after the luminaire has reached thermal stabilization:

a) def

eat (short) the thermal protector;

b) increase the supply voltage to 5 V above that required to make the lamp operate at rated
wattage;

c) operate the luminaire and measure the temperature of points of the luminaire in contact with

therm

al insulation and points of support after 15 min;

d) if the temperatures measured are less than 20 °C above the temperature measured at that point

durin

the normal temperature test, return to the point in the procedure described in

raise

e) wh
point

16.4.2.11 T

a) op
insuld

b) dog
lumin

16.4.3 Mislamping

16.4.3.1 TH

16432 A

the supply voltage another 5 V; and

Huring the normal temperature test by 20 °C:

1) record the supply voltage;

2) de-energize the luminaire and let it cool to room ambienttemperature;
3) reconnect the thermal protector;

4) connect the luminaire to a supply adjusted to‘the voltage recorded in Iten
operate; and

5) apply Clauses 16.4.2.8 and 16.4.2.11s

bst results shall be acceptable if the:thermal protector:

brates within 3 h and the temperature of any part of the luminaire in contact
tion or the test box does not.exceed 160 °C; or

bs not operate within 3 h,\the test is continued for 7.5 h, and the temperature of &
hire in contact with thermal insulation or the test box does not exceed 90 °C.

e test bex‘shall be constructed as described in Clause 19.15.

luminaire shall be installed in the test box in the configuration that resulted

operating ten

pnrnhlrne on luminaire surfaces in contact with the test box or thermal insulat

Item (b) and

en any of the temperatures measured in Item (c) exceed the temperatGre“measured at that

(1) and let it

with thermal

ny part of the

in the lowest
on during the

normal temperature test, in Clause 15.7.

16.4.3.3 The test box shall be filled with the thermal insulation specified in Clause 19.16.

16.4.3.4 A luminaire marked for use with a reflector-type lamp shall be tested with a Type A lamp of the
same wattage or the next higher wattage. Whenever possible, standard incandescent test lamps specified

in Table 19.8

.2 shall be used.

16.4.3.5 For a luminaire that has more than one lamp, the mislamping test shall be conducted separately
for each lamp.

16.4.3.6 The test shall be continued until:

a) the thermal protector trips;
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b) the temperature limits are exceeded; or

c) 7.5 h has elapsed, and there are no trims that result in the luminaire operating at a higher
temperature.

16.4.3.7 If the thermal protector does not open within 3 h, and the temperatures on the luminaire
surfaces in contact with thermal insulation and the points of support are less than 90 °C, the test shall be
repeated with the trim that resulted in the next higher recessed housing temperature or point-of support
temperature, or both, during the normal temperature test. Each iteration shall start with the luminaire at
room ambient temperature.

16.4.3.8 If the thermal protector does not open in 3 h and the temperatures on the luminaire surfaces in
contact with Termal insulation and the points of support are more than 90 °C, but less than|20 °C above
the temperatires measured on these same points during the normal temperature test, the tgst procedure
in Clause 16.4.3.9 shall be performed.

16.4.3.9 Pefform the following test procedure on a luminaire that complies with-Clause 16.4.3.8 after the
luminaire has|reached thermal stabilization:

a) defeat the thermal protector;

b) incfease the supply voltage to 5 V above that required<to make the lamp operate at rated
wattage;

c) opgrate the luminaire and measure the temperature of points of the luminaire in| contact with
thermal insulation and points of support after 15 min;

d) if the temperatures measured are less than-20 °C above the temperature measureq at that point
during the normal temperature test, returpto the point in the procedure described in[ltem (b) and
raise the supply voltage another 5 V; and

e) when any of the temperatures measured in Iltem (c) exceed the temperature measured at that
point during the normal temperature test by 20 °C:

1) record the supply\voltage;
2) de-energizé the luminaire and let it cool to room ambient temperature;
3) reconnect the thermal protector;

4) cennect the luminaire to a supply adjusted to the voltage recorded in Item|(1) and let it
operate; and

5) apply Clauses 16.4.3.6 and 16.4.3.10.

16.4.3.10 Test results shall be acceptable if the thermal protector:

a) operates within 3 h and the temperature of any part of the luminaire in contact with thermal
insulation or the test box does not exceed 160 °C; or

b) does not operate within 3 h, the test is continued for 7.5 h, and the temperature of any part of the
luminaire in contact with thermal insulation or the test box does not exceed 90 °C.
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16.5 Abnormal overlamping operation test for incandescent luminaires with polymeric housings
or enclosures

16.5.1 A luminaire shall be operated as specified in the normal temperature test, with the largest
possible wattage lamp the luminaire accommodates, for 7.5 h.

16.5.2 There shall be no ignition of the polymeric material or exposure of live parts. Shrinkage, warpage,
expansion, or cracking shall be acceptable.

17 Mechanical tests

17.1 Barrier-strength
17.1.1 A sgmple luminaire with the barrier mounted as intended shall be tested.
17.1.2 Afofce of 44.5 N (10 Ib) over an area of 6.45 cm? (1 in?) shall be applied to'the barridr for 1 min.

17.1.3 Thelapplication of the force shall not result in
a) perlmanent distortion of a metal barrier;
b) temporary or permanent reduction of electrical spacings;.or

c¢) brgaking or cracking of a nonmetallic barrier.
17.2 Metal|thickness equivalency
17.2.1 General
17.2.1.1 A |luminaire having reduced metal thickness shall comply with the compression ang impact tests
described in|Clauses 17.2.2 and 17.2.8:"Pendant-mounted luminaires having reduced metal thickness

shall additiopally comply with the flexing test described in Clause 17.2.4 and the torque gnd cantilever
tests in Clauges 17.2.4 and 17.2.5;

17.2.2 Compression

17.2.2.1 THe luminairé shall be tested as follows:

a) thel luminaire shall be placed on a flat horizontal surface; and

b) a 177 N (25 1b) force shall be applied, using a rod with a 25.4 mm (71 in) diamefer face, to the
center of the surface being tested for 1 min.

17.2.2.2 Test results shall be acceptable if:
a) the electrical spacings comply with Clause 6.12; and
b) the accessibility of uninsulated live parts complies with Clause 6.14.2.
17.2.3 Impact
17.2.3.1  The sample luminaires shall be held in place and subjected to a single 7 J (5 ft-Ib) impact, using

the impact test apparatus described in Clause 19.21, falling through a vertical height of 1.29 m (4.24 ft), on
surfaces being tested.
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17.2.3.2 The number of samples and the sequence of the procedure shall be in accordance with Figure
17.2.3.1.

Figure 17.2.3.1

Procedure for impact test

(See Clause 17.2.3.2 and 17.41.2))

Sample Number

Series
Num —
ber 1 2 3 1 2 3 1 2 3 1 2 3
v v \ 4 v
1 A N N A N N A N N A N N
2 A N N A N N U A N UNA N
3 A N N U A N AN U A
NOTES

(1) Arrows indicate sequence @f test procedure.
(2) A indicates acceptable, results from drop.
(3) U indicates unacceptable results from drop.
(4) N indicates thgtyno test is necessary.
SA1162E

17.2.3.3 Test results shall be acceptable if the enclosure is capable of complying with all the applicable
requirements|of this Standard.

17.2.4 Flexing

17.2.41 The luminaire shall be supported directly below the pendant support connectipn points on
maximum 25 mm(* in) wide wooden blocks of sufficient length.

17.2.4.2 A 89 N (20 Ib) force shall be applied to a 39 cm? (6 in?) piece of 19 mm (0.75 in) thick plywood
centered on the top of the luminaire midway between the two supports closest to the end.

17.2.4.3 The maximum deflection under load shall be 6.4 mm (0.25 in).
17.2.5 Torque and cantilever
17.2.5.1 General

17.2.5.1.1 During the torque and cantilever tests, a comparison shall be made between a control sample
luminaire having the minimum metal thickness specified in Table 5.5.1 and a test sample luminaire having
reduced metal thickness.
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17.2.5.2 Torque

17.2.5.2.1 The control and test sample luminaires shall be secured to a solid horizontal surface so that
the sample overlaps the surface by a length equal to 10 percent of the sample's overall length. The
opposite end of each luminaire shall be supported at the same height as the fixed end by a pivot arm that
is attached to the luminaire but allows free rotation of the luminaire around its major axis. A 610 mm (24 in)
long torque arm shall be connected to the pivot end of each luminaire at a right angle to its major axis as
shown in Figure 17.2.5.2.1.

Figure 17.2.5.2.1

Torgue test

(See Clause 17.2.5.2.1.)
r . irecti
gﬁ ')f%(z:et Luminaire D]Lretctlon
\‘ Pivot poin\t ° Yrque
C [
L,
Torque arm
S3174A

17.2.5.22 A 44 ,N (1 Ib) force shall be applied to one end of the arm in a direction that results in
luminaire rotation deflection around the major axis.

17.2.5.2.3 During or after the test, the deflection of the test sample luminaire shall be equal to or less
than the deflection of the control sample luminaire.

17.2.5.3 Cantilever
17.2.5.3.1 The control and test sample luminaires shall be secured at one end to a solid horizontal
surface. The opposite end of each luminaire shall be suspended by the support provided with the

luminaire.

17.2.5.3.2 A 11.3 kg (25 Ib) weight shall be applied to the suspended end of each luminaire. The weight
shall be applied for 1 min.
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17.2.5.3.3 During or after the test, the deflection of the test sample luminaire shall be equal to or less
than the deflection of the control sample luminaire.

17.3 Five-inch flame

17.3.1
using the test

17.3.1

apparatus of Clause 19.24.

(MEX) In Mexico, Clause 17.3 does not apply.

17.3.2 The conditioning described in Clause 17.3.3 shall be conducted only if:

Three samples of complete luminaires or enclosure specimens shall be subjected to this test,

a) the
therm

b) the

thermal aging.

17.3.3 After]

:

nclosure material exhibits a reduction in flame-resistance properties as a resul
aging; or

enclosure material thickness is less than the minimum thickness subjected to {

conditioning for 40 h at 23 +2 °C and 50 +5 percent relative humidity, the test s

of long-term

he long-term

amples shall

be placed in & full-draft air-circulating oven for 7 d at a temperature at least 10 °C above the femperatures

measured du

17.3.4 The
300 mm (121

17.3.5 The

ing the normal temperature test and, in no case, less thian 70 °C.

Eample shall be positioned to simulate intended usage, with a layer of surgical ¢
n) below the point of test flame application.

purner shall be placed in a location remote.from the sample, in a vertical position

The burner s

high inner blue cone.

17.3.6 The
locations on ¢

a) any
parts,

b) the

c) the

17.3.7 The

all be adjusted to provide a 125 £10 mim (5 in) overall height flame with a 40 %]

lame shall be applied at an anglé of approximately 20 degrees from the vertical
ach of the 3 samples, in thefollowing areas, as appropriate:

interior portion of the enclosure judged as likely to be ignited (by proximity
coils, and conducters);

outside enclasure of encapsulated portions; and

putside enclosure, if the flame cannot be applied to the interior.

flamesshall be applied for 5 s and removed for 5 s. This cycle shall be repeats

ptton located

, and ignited.
P mm (1.5 in)

to 3 different

o live arcing

bd 5 times at

each location

17.3.8 Test results shall be acceptable when the following conditions are met:

a) the material does not continue to burn more than 1 min after the fifth flame application at any of
the locations;

b) there are no flaming drops or glowing particles that ignite the surgical cotton below the sample;

and

¢) no visible flame shall be observed on the surface of the enclosure opposite to the surface on
which the test flame is applied during the test. In addition, unless otherwise specified in the relevant
end-product standard, no opening greater than 3 mm appears after the test has been performed

and th

e sample has cooled for 30 s.
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17.3.9

If any one of the 3 samples does not comply, 3 new samples shall comply when the test is

repeated in a manner identical to that used for the unsuccessful sample, in order for the test results to be

acceptable.

17.4 Mold stress relief

17.4.1

A sample of the complete thermoplastic enclosure shall be placed in a circulating air oven and

maintained at a temperature 10 °C higher than the maximum temperature measured on the surface of the
enclosure during the normal temperature test but in no case less than 70 °C, for a period of 7 h.

17.4.2 After the sample has cooled to room temperature, the sample shall comply with the applicable

ofthis-Standard-

requirements
17.5 Wetld
17.51

175611 A

connection njeans.

17512 A
rain test of C

17513 A
the rain test
and without 4

17.5.2 Rain

17521 A
temperature

17.5.2.2 Af
gaskets and

17.5.2.3 TH

17.5.2.4 Th
mounting sh

Genleral

cations

luminaire with an opening for supply connections shall be «fitted with the int

uminaire provided with a receptacle that has an automatic closure cover shall
ause 17.5.2 and the sprinkler test of Clause 17.5.3,with the cover closed.

uminaire provided with a receptacle that does*not have an automatic closure s
pf Clause 17.5.2 and the sprinkler test of €lause 17.5.3 with the cover open, clg
n attachment plug in place.

luminaire that is subjected (to the rain test shall be conditioned by performin
fest of Clause 15 or by béing operated for at least 30 min.

er the conditioning;irings, frames, lamps, and other replaceable parts serving
bushings shall be;removed and then reinstalled.

e rain test apparatus shall be in accordance with Clause 19.17.

e luminaire shall be installed in accordance with the manufacturer's inst
il simulate the intended mounting method, and only the surfaces exposed to

ended supply

withstand the

nhall withstand

sed, and with

g the normal

to compress

fuctions. The
the elements

shall be subjected to the rain test.

17.5.2.5 The luminaire shall be positioned in the focal area of the spray heads of the rain test apparatus
so that the greatest quantity of water is likely to enter the enclosure of the luminaire.

17.5.2.6 The test shall be conducted in the sequence shown in Table 17.5.2.1.
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Table 17.5.2.1
Rain test operating sequence

(See Clause 17.5.2.6.)

Test duration, h Test period, h Lamp Water
0-1.0 1.0 On Off
1.0-15 0.5 Off On
15-35 2.0 On On
35-4.0 0.5 Off On

17.5.2.7 Im||nediately after the rain test, the luminaire shall:

a) with

b) not
operal

c) not
condit
insula
water

17527 (M
resistance teg

17.5.3 Sprinkler

17.6.3.1 Al

temperature test of Clause 15 or by beingoperated for at least 30 min.

17.5.3.2 Aft

to compress gaskets and bushings\shall be removed and then reinstalled.

17.5.3.3 Th

17534 Th
mounting shg
shall be subjg

stand the dielectric voltage-withstand test of Clause 18.1;

ion of the luminaire or to create a hazard; and

have permitted water to contact electrical parts, except lamps-0r components su

ed wire. The insulation on non-braided thermoplastie-insulated wire shall not b
Lnless the insulation is identified as suitable for immersion.

EX) In Mexico, immediately after the rain test,the luminaire shall withstand t
t of Clause 18.5 (MEX).

Lminaire that is subject to the ‘sprinkler test shall be conditioned by performin

br the conditioning, rings, frames, lamps, and other replaceable parts of the lumi

b sprinkler test apparatus shall be in accordance with Clause 19.18.

B luminaire shall be installed in accordance with the manufacturer's instr
Il simulate the intended mounting method, and only the surfaces exposed to

have permitted water to enter and accumulate in quantities sufficient to interfere with the

itable for the

on. Drops of water are permitted to be present on the insulation of non-braided thermoplastic

e in a pool of

he insulation

g the normal

naire serving

uctions. The
he elements

cted'to the sprinkler test.

17.5.3.5 A ground-mounted surface luminaire shall be turned about its vertical axis to four positions,
each 90 degrees from the others. It shall remain in each position for 30 min during the 2 h portion of the
test, with the adjustable parts arranged for maximum vulnerability to the water spray.

17.5.3.6 A ceiling-mounted or wall-mounted luminaire shall be installed with the vertical axis of the
luminaire 910 mm (36 in) away from the vertical plane of the spray head and positioned with the
dimensional center of the luminaire on a line projected from the centerline of the spray head.

17.5.3.7 The test shall be conducted in the sequence shown in Table 17.5.3.1.
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Table 17.5.3.1

Sprinkler test operating sequence

(See Clause 17.5.3.7.)

Test duration, h Test period, h Lamp Water
0-1.0 1.0 On Off
1.0-15 0.5 Off On
15-3.5 2.0 On On
3.5-4.0 0.5 Off On
17.5.3.8 Immediately after the sprinkler test, the luminaire shall:

a) wit

b) no

operdtion of the luminaire or to create a hazard; and

¢) nof
condi
insulg
water

17.5.4 Imnj
17541 A

without an a
manufacture

hstand the dielectric voltage-withstand test of Clause 18.1;

have permitted water to enter and accumulate in quantities suffieient to inte|

have permitted water to contact electrical parts, except lamps‘or components s
ion. Drops of water are permitted to be present on the insulation of non-braided
ted wire. The insulation on non-braided thermoplastie.insulated wire shall not b
unless the insulation is identified as suitable for immersion.

ersion
uminaire shall be subjected to the immersion test in accordance with Table 17

ixiliary well form, and mounted face<up, with the screws that attach the face t
['s recommended values.

Table 17.5.4.1
Immersion test operating sequence

(See Clause 17.5.4.1.)

rfere with the

uitable for the
thermoplastic
e in a pool of

5.4.1, with or
orqued to the

Test dufation, h Test period, h Lamp Lochtion

0-3.5 3.5 On Ory

3.5+75 4.0 Off Subnjerged
7.51240 16.5 Off Ory
24.0=275 3.5 On Dry

275-31.5 4.0 Off Submerged
31.5-48.0 16.5 Off Dry
48.0-51.5 3.5 On Dry

51.5-55.5 4.0 Off Submerged

17.5.4.2 The luminaire shall be conditioned by being operated in a dry location at room temperature for

3.5h.

17.5.4.3 The luminaire shall be de-energized and immediately submerged under at least 300 mm (12 in)
of water. The temperature of the water before submersion shall be 5 °C or lower. The luminaire shall
remain under water for at least 4 h and then be removed from the water.
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17.5.4.4 The procedure of Clauses 17.5.4.2 and 17.5.4.3 shall be conducted three times. Before the
second sequence and the third sequence, the luminaire shall be conditioned by placing it in a dry location
at room temperature for approximately 16.5 h.

17.5.4.5

Immediately following the third sequence, the luminaire shall be removed from the water and

subjected to the dielectric voltage-withstand test of Clause 18.1. There shall be no dielectric breakdown,

and no water

shall have entered the luminaire.

17.5.5 UV exposure conditioning

17.5.5.1

The weatherometer test apparatus shall be in accordance with Clause 19.25.

17552 Th
electrical equ
degradation v

a) 720

b) 10

17552 (M
the enclosure

ee test samples of a polymeric water shield or a polymeric material used for-thej
ipment that will be exposed to a UV weathering source shall be acceptably
hen exposed to:

h of twin enclosed carbon-arc (ASTM G 151 and G 153); or

0 h of xenon-arc (ASTM G 151 and G 155).

EX) In Mexico, three test samples of a polymeric water&hield or a polymeric mat
of electrical equipment that will be exposed to a UV, weathering source shall b

resistant to d¢gradation when exposed to:

a) 720

b) 100

h of twin enclosed carbon-arc (NMX-J-553-ANCE); or

0 h of xenon-arc (NMX-J-553-ANCE).

17.5.5.3 Table 17.5.5.1 summarizes the minimum property retention limitations after UV
lity classification of base samples’of the material in the thinnest part thickness, and any color
under considgration, shall not be reduced as-a result of weatherometer conditioning. The ave

The flammab

property valu
the standardi

bs after UV conditioning-shall not be less than 70 percent of the unconditioneq
red small-scale physical tests indicated in Table 17.5.5.1 are performed.

enclosure of
resistant to

erial used for
e acceptably

conditioning.

age physical
value when

Table 17.5.5.1
Minimum property retention limitations after ultraviolet light and water immersion copditioning
(See Clause 17.5.5.3.)
Rroperty Ultra-violet light* Water immersjont
Flammability classification Unchanged Unchanged
Tensile or flexural strengtht 70 percent 50 percent
Tensile, izod, or charpy impactt 70 percent 50 percent

+7dat70°C.

tensile, izod, or

* 720 h twin enclosed carbon-arc or 1000 h xenon-arc exposure.

I For functional support, the test methods are tensile strength and flexural strength. For impact resistance the test methods are

charpy impact.

17.5.5.4

If the impact value for an enclosure material that has been tested in accordance with the

requirements of Clause 17.5.5 has exhibited less than 70 percent but at least 25 percent retention of the
impact property, it shall be considered acceptable, provided that it fulfills the following requirements:
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a) the unconditioned equipment shall comply with the resistance-to-impact requirement levels
shown in Table 17.5.5.2; and

b) the specimens exposed to the 720 h twin enclosed carbon-arc UV conditioning or 1000 h xenon-
arc UV conditioning have retained at least 80 percent of the 360 h twin enclosed carbon-arc UV
conditioning or 500 h xenon-arc UV conditioning impact level. As an alternative, this UV
conditioning may be conducted for a longer period of time in 360 h increments carbon-arc or 500 h
increments for xenon-arc, provided that the final exposure impact level is not less than 80 percent
of the previous increment’s impact level.

Table 17.5.5.2
Un i i on*
(See Clause 17.5.5.4.)
Impact level for ball-impact test on uncdnditioned

specimens,
Retention of property after UV conditioning, percentt J (ft-Ib)
70 or more 6.8 (5.0)

50 - 69 13.6 (10.0)

25-49 27.2 (20.0)

Less than 25 Not acceptable

* For other tha

1 720 h twin e
conducted.

h easily moved hand-held and counter-supported equipment:

closed carbon-arc exposure or 1000 h xenon-arc exposhre or after the final exposure if longer expo

pures are

17.5.6 Poly

17.56.1 A
accordance
conditioning
too large for

meric thermal conditioning

bolymeric water shield shall bé-conditioned in a circulating oven for 168 h at a t
ith Table 17.5.6.1 and as.determined by the normal temperature test of Cl
fime may be reduced by 1/2 for each increase in oven temperature of 10 °C. If
he test oven, the sample may be cut to fit.

Table 17.5.6.1
Thermal conditioning exposure temperature

(See Clause 17.5.6.1.)

bmperature in
huse 15. The
the sample is

—~C ov ;
65-75 85
76 -85 95
86 —95 105

17.5.6.2 The water shield shall have no obvious deterioration or deformation after conditioning.

17.5.7

17.5.7.1

Impact conditioning

A sample of the water shield shall be mounted on the luminaire for impact conditioning. The

sample shall be subjected to a 4.1 J (3 ft-Ib) impact from the steel sphere of Clause 19.21 from a vertical
distance of 775 mm (30.5 in) on any surface of the water shield that is exposed and that can be subjected

to an impact

during its intended use.
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17.5.7.2 The horizontal or top surface of the water shield shall be subjected to an impact from the steel
sphere shown in Figure 19.21.1. Other surfaces of the water shield shall be subjected to an impact from
the steel sphere suspended by a cord, as shown in Figure 19.21.2.

17.5.8 Luminaire gasket assembly accelerated aging

17.5.8.1

assembly accelerated aging test.

A luminaire with gaskets and bushings in place shall be subjected to the luminaire gasket

17.5.8.2 The luminaire gasket assembly shall be conditioned in a circulating air oven for 240 h at 20 °C
above the maximum gasket or bushing temperature as determined by the normal temperature test in

Clause 15.

17.5.8.3 Aft

shall be opened. There shall be no evidence of damage to the gasket assembly, and the

remain in pla

the following fests, as applicable:

a) the
b) the

c) the
17.5.9 Gasl
17591 Ad

175692 Th

elongation, and the average values calculated:

17593 Th
temperature

temperature test of Clause 15.

17.5.94 Aft
percent and
conditioning.

er the conditioning, any part of the luminaire that affects the sealing of the gas

te. The luminaire gasket assembly shall be closed and the luminaire_shall fulfill

rain test of Clause 17.5.2;
sprinkler test of Clause 17.5.3; and

mmersion test of Clause 17.5.4.
tet accelerated aging (Method A)
asket or bushing shall be subjected to the gasket accelerated aging test.

ee specimens of the gasket or bushing material shall be evaluated for tensile

ee additional specimens)shall be conditioned for 168 h in a circulating a
PO °C above the maximum gasket or bushing temperature as determined b

br conditioning,-the 3 specimens shall have an average tensile strength of not
an average elongation of not less than 75 percent of the values detern

17.5.10 Gagketaccelerated aging (Method B)

et assembly
gasket shall
he criteria of

strength and

r oven at a
y the normal

less than 60
hined before

17.5.10.1 The test apparatus shall be in accordance with Clause 19.26.
17.5.10.2 Three specimens of the gasket or bushing material shall be measured to determine the
average thickness.

17.5.10.3 The test weight shall be placed on the middle portion of each specimen for a period of 2 h. At
the end of that time, the weight shall be removed and the specimen shall be allowed to rest at room
temperature for 30 min. The average thickness of the compressed portion of the 3 specimens shall be
more than 50 percent of the initial thickness.

17.5.10.4 The specimens shall be conditioned for 168 h in a circulating air oven at a temperature 20 °C
above the maximum gasket or bushing temperature as determined by the normal temperature test of
Clause 15.
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17.5.10.5 The procedure of Clauses 17.5.10.2 and 17.5.10.3 shall be repeated on the specimens
approximately 24 h after removal from the oven. The average thickness of the compressed portion of the
specimens shall be more than 50 percent of the initial thickness.

17.5.11

17.5.11.1

Gasket adhesion

A gasket assembly secured by an adhesive shall be subjected to the gasket adhesion test.

17.5.11.2 Three gasket assemblies shall be used to determine the average initial force required to
remove the gasket from its mounting surface. The force shall be applied to the edge of the gasket in a
plane perpendicular to the surface on which the gasket is mounted.

9

17.5.11.3 §
force require
30 min after

three remain

17.5.11.4 After conditioning, the average force necessary to remove the,gaskets from

surface shall
17.5.12 Pa

175121 A
and 17.5.12.

17.5.12.1
Clauses 17

y

175122 A
same directi
shall be firml
the paint sha

175122 (

a 6-blade cuiting tool that has‘a 1 mm (0.04 in) space between each blade, leaving a grid of s

x 5 mm (0.2
times in one

17.5.12.3 |

ix additional gasket assemblies shall be conditioned as described in Clause|
H to remove the gaskets from the mounting surface of three samples shall bg'mg
the conditioning. The force required to remove the gaskets from the mounting
ng samples shall be measured 24 h after the conditioning.

be not less than 60 percent of the initial average value measured before conditic
nt adhesion

painted enclosure or representative part shall be'subjected to the tests of Clau
B.

n Mexico, a paint enclosure or representative part shall be subjected t

MEX)
2 (MEX) and 17.5.12.3 (MEX).

2.

I
(
n area of approximately 625 mm? (1 in?) shall be cross-cut with a sharp knife. T
bn shall be parallel and spaced 1 to 2 mm (0.40 to 0.80 in) apart. Cellulose 3

y applied to the cross-cut'surface, and upon removal of the tape, not more than
| be removed from the test sample.

MEX) In Mexico; the painted surface of the housing shall be scraped all the wa

Hirectionand 5 times in the opposite direction.

Vhenva sharp knife is scraped across the painted surface, the paint may have

ot fl it

7.5.10.4. The
asured within
surface of the

the mounting
ning.

ses 17.5.12.2

b the tests of

he cuts in the
dhesive tape
15 percent of

down, using
quares 5 mm

D x 0.20 in).~A hard bristle brush shall be rubbed lightly and diagonally over the squares, 5

h tendency to

curl, but shal

17.5.12.3
grid, the pain

kbl PP W= P £ 1 1 £ ok H=
NMUUTTANG, CTUutTivic, Ul HIVU CVIUTTIVO UT TAUN UT AdUTTCOIVUTT.

t adhesion shall not be acceptable.

17.6 Hot-wire ignition (HWI)

17.6.1
described in

17.6.1

UL 746C and Clause 4.3.1 of CAN/CSA-C22.2 No. 0.17.

wire ignition test described in NMX-J-565/6-ANCE.

17.6.2 The

average time to ignition shall be not less than 15 s.

(MEX) In Mexico, if more than 5 percent of the paint comes off at the intersecting points on the

Five samples of a polymeric enclosure material shall be subjected to the hot-wire ignition test

(MEX) In Mexico, five samples of a polymeric enclosure material shall be subjected to the hot-
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17.7 Glow-wire end product

17.71 Thet

17.71

est apparatus shall be in accordance with Clause 19.28 and IEC 60695-2-11.

(MEX) In Mexico, the test apparatus shall be in accordance with NMX-J-565/2-11-ANCE.

17.7.2 Components can, under fault conditions or overload conditions, attain a temperature that ignites
or affects the enclosure or electrical parts in their vicinity. The glow-wire test simulates thermal stresses
that can be produced by sources of heat or ignition, for short periods, in order to evaluate the risk of fire.

17.7.3 Test specimens less than 0.25 mm (0.010 in) or more than 6.4 mm (0.25 in) thick shall not be

acceptable f

17.7.4 The

suitable part {
normal use w|
or glowing pa

17.7.5 Thre
50 percent fq
ambient temp

17.76 The
Figure 19.28.
shall be appli
in normal us
specified in d
it shall not be
the glow-wire
edges.

17.7.7 Befo

17.7.8 The
as measured

temperature and the heating current shall be constant for a period of at least 60 s. During this

s and during
influence the

$loia i 4 lo o ol
Umnmo tCotl 1T1C U ToUu.

est specimen shall be a complete subassembly or component. If it is necessa
o perform the test, the test conditions shall not be significantly different,from the
th regard to shape, ventilation, effect of thermal stress, and the possibility of flar
rticles falling in the vicinity of the specimen.

b test specimens shall be conditioned at a temperature of 23+2 °C and a relativ
r a period of 40 h prior to the glow-wire test. The glow-wire test shall be con|
erature of 25 +5 °C.

y to cut off a
conditions of
nes, burning,

e humidity of
ducted at an

specimen shall be fixed to the positioning clamprof the glow-wire test appara

bd to the part of the surface of the specimentthat is likely to be subjected to the
e. In cases where the areas subjected to the thermal stress during normal
btail, the tip of the glow-wire shall be gpplied at the location where the section is
applied less than 15 mm (0.6 in) fram the upper edge of the specimen. If possi
shall be applied to flat surfaces.and not to grooves, knockouts, narrow reces

e each test, the tip of theglow-wire shall be cleaned of any residue from previoy

ip of the glow-wire)shall be electrically heated to the temperature specified in |
by the calibrated thermocouple, for the conditions involved. Before the test ig

calibration, adequate screening shall be provided to ensure that heat radiat
specimen.

us shown in

1, so that heat losses due to the supporting means are insignificant. The tip of the glow-wire

mal stresses
use are not
thinnest, but
ble, the tip of
bes, or sharp

s tests.

Table 17.7.1,
started, the
period of 60
on does not

Table 17.7.1
Glow-wire test temperatures

(See Clause 17.7.8.)

Parts of insulating material in contact with Parts of insulating material for enclosures
current-carrying parts or retaining them in and covers not retaining current-carrying
Temperature position parts in position
550 +10 °C To ensure a minimum level of ignition of parts To ensure a minimum level of ignition of parts
likely to contribute to a risk of fire likely to contribute to a risk of fire
650 £10 °C Equipment for attended use Fixed accessories in installations

Table 17.7.1 Continued on Next Page
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Table 17.7.1 Continued

Parts of insulating material in contact with Parts of insulating material for enclosures
current-carrying parts or retaining them in and covers not retaining current-carrying
Temperature position parts in position
75010 °C Equipment for attended use under more stringent | Equipment for attended use under more stringent
conditions. Fixed accessories in installations conditions. Equipment intended for use near the
supply point of a building
850 +10 °C Equipment for unattended use, continuously Equipment for unattended use, continuously
loaded loaded
950 +10 °C Equipment for unattended use, continuously Equipment for unattended use, continuously
loaded under more stringent conditions. loaded under more stringent conditions
Equipment intended for use near the supply point
of the building
17.7.9 Theltip of the glow-wire shall then to be brought into contact with the test specimen for 30 11 s.
The heating urrent shall be maintained during this period. After this period, the(glow-wire and specimen
shall be slowly separated, avoiding any further heating of the specimen and any_movement pf air that can
affect the rgsult of the test. The penetration of the tip of the glow-wire into the specimen shall be
mechanically limited to 7 mm (0.275 in).
17.7.10 Dufing the application of the glow-wire and during the test\period of 30 s, the specimen, the parts
surrounding [the specimen, and the layer of tissue paper and“\the pine board placed be¢low shall be
observed, and the following noted:
a) thg time from application of the tip until the specimen or layer below ignites;
b) the time from application of the tip until flame eéxtinguishes during or after removal; and
c¢) theg maximum height of any flame, vertically from the upper edge of the glow-wire gnd the visible
tip of the flame, if the flame is visiblexon the specimen for more than 5 s. The initial hjgh flame that
can appear for approximately 1 s shall be disregarded.
17.7.11 Tedt results shall be acceptable if:
a) there is no flame and no glowing; or
b) flanes extinguish ‘within 30 s after removal of the glow-wire tip, and there is no [gnition of the
tissug paper oréseorching of the pinewood board.
17.8 High-gurrent arc ignition (HAI)
17.8.1 Three samples of a polymeric enclosure material shall be subjected to the high-current arc

ignition test described in UL 746C and CAN/CSA-C22.2 No. 0.17.

17.8.1

current arc ignition test described in NMX-J-565/7-ANCE.

(MEX) In Mexico, three samples of a polymeric enclosure material shall be subjected to the high-

17.8.2 The average number of arcs to result in ignition for the 3 samples tested shall not be less than 15.
17.9 End-product arc resistance

17.9.1 The test current shall be based upon the maximum normal operating current. The voltage used
for the test shall be equal to the available voltage at the live part. The arc shall be established between the
live part and any adjacent part where breakdown is likely to occur. The arc shall be used to ignite materials
forming parts of the enclosure or to ignite materials located between the parts of different potential. The
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arc shall be established by means of a copper or stainless steel conductive probe. The conductive probe
shall be used to create arc tracking or a carbon buildup across the surface of the insulating material at a
minimum rate of 30 arc separations per min. There shall be no ignition of the insulating material.

17.10 Polymeric support

17.10.1

relied upon to suspend in its intended application.

A polymeric part shall support for 1 minute, without distortion, four times the weight of a part it is

17.10.2 The test shall be performed in an oven maintained at a temperature 10 °C higher than the
maximum normal operating temperature of the polymeric part measured during the normal temperature

test of Claus

15.

17.10.3 Ap
17.11
17111 Am

applicable req

17.11.1 (MH
17.12 Flam
17121 As

horizontal po
shallow, flat-4
cover comple
runs over the

NOTE Use of a n
17.12.1 (ME

17122 As

handle whosg longitudinal-axis remains horizontal during pouring, shall be partially filled wi

distillate fuel
0.865/ml, a fl

Metallized polymeric parts coating adhesion

blymeric part shall be installed as intended, with the weight evenly distributed:

etallized polymeric part that employs an electrically conductivexmaterial shall co
uirements of UL 746C with respect to the adhesive properties-of the material.

X) In Mexico, Clause 17.11 does not apply.

ng oil

bmple of the complete finished bottom of:the fire enclosure shall be securely s
sition. Bleached cheesecloth of approximately 40 g/m? shall be placed in one
ottomed pan approximately 50 mm.below the sample. The pan shall be of sufj
tely the pattern of openings in the sample, but not large enough to catch any
edge of the sample or otherwisé.does not pass through the openings.

etal screen or a wired-glass enclosure surrounding the test area is recommended.

X) In Mexico, Clause:\17.12 does not apply.

mall metal ladle(preferably no more than 65 mm in diameter), with a pouring |

pil that is'@ medium volatile distillate having a mass per unit volume between
hsh point between 43.5 °C and 93.5 °C, and an average calorific value of 38 m

containing the
hot flaming ok
pattern of openings, from a

mply with the

ipported in a
layer over a
icient size to
bf the oil that

p and a long
h 10 ml of a
D.845/ml and
U/l. The ladle
h time all the

oil'shall be heated and the oil ignited and permitted to burn for 1 min, at whic|

position approximately 100 mm above the openings.

17.12.3 The test shall be repeated twice at 5 min intervals, using clean cheesecloth.

17.12.4 During these tests, the cheesecloth shall not ignite.

17.13 Conduit knockout and twistout

17.13.1
securely held

in place using the test apparatus described in Clause 19.23.

center of the

The following test shall apply only to conduit entries and shall be performed on a sample
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17.13.2 A force of 44 N (10 Ib) shall be applied to a knockout for 1 min by means of a 6.4 mm (0.250 in)
diameter mandrel with a flat end. The force shall be applied to the exterior surface of the knockout, in a
direction perpendicular to the plane of the knockout, and at the point most likely to result in movement.

17.13.3 The knockout shall remain in place, and the clearance between the knockout and the opening
shall be no more than 1.6 mm (0.063 in) when measured after the force has been removed.

17.14 Self-threading screw torque

17.14.1 Self-threading or sheet metal screws may be used if threads are not stripped when the screw is
tightened to the torque given in Table 17.14.1 and if the part or the assembly supported by the screw
withstands ford—-min-a—force nqllal to four times the mass of the pgr{' or aecnmhly, Qpplind in a direction

coincident with the axis of the screw.

17.14.1 (MEX) Screws may be used if threads are not stripped when the screw is’tight¢ned with the
torque given|in Table 17.14.1 and if the part or the assembly supported by the screw-withstands for 1 min a
force equal tp four times the mass of the part or assembly, applied in a direction’coincident with the axis of
the screw.

Table 17.14.1
Screw torque

[See Clauses 17.14.1 and 17.14.4 (MEX).]

Torque, N-m
Nominal screw diameter, mm Headless screws Other screwp and nuts

Up to and including 2.8 0.20 0.4

Greatér than 2.8, up to and including 3.0 0.25 0.9
Greatér than 3.0, up to and including 3.2 0.30 0.4
Greatégr than 3.2, up to and including’3.6 0.40 0.8
Greaté¢r than 3.6, up to and including 4.1 0.70 1.4
Greatér than 4.1, up to and jincluding 4.7 0.80 1.4
Greatér than 4.7, up to and.including 5.3 0.80 2.
Greatér than 5.3, up,tg-and including 6.0 - 2.9
Greater'than 6.0 - 8.4

17.15 Loading

17.15.1 A supporting device shall support a load equal to four times the total mass to be supported under
intended operating conditions for 1 h. The load shall be applied in the direction of actual loading
conditions.

17.15.2 Where more than one support is provided, the load shall be distributed as follows:

a) where the parts supported are no more than 11.3 kg (25 Ib), the full load shall be applied to each
support; or

b) where the parts supported are more than 11.3 kg (25 Ib), the distribution of the load shall be
similar to that encountered in the field.
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17.15.3 There shall be no deflection or deformation either during or after loading that reduces electrical
spacings or compromises safety.

17.16 Snap

17.16.1

-in or tab-mounted parts pull test without conduit opening

A snap-in or tab-mounted part not provided with a knockout or conduit opening and not secured

by at least one screw or rivet shall be assembled in accordance with the manufacturer's assembly
instructions and subjected to the test of Clause 17.16.2.

17.16.2 An evenly distributed 44.5 N (10 Ib) force shall be applied for 1 minute in the direction most likely
to dislodge the part being tested.

17.16.3 Bef
impedance te

17.16.4 The
its parts shall

17.17 Snap

17171 As
not additional

bre and after the test of Clause 17.16.2, the luminaire shall comply with the\b
st of Clause 18.2.

part shall remain attached to the luminaire, and permanent deformation of the
not exceed 3.2 mm (0.125in).

-in or tab-mounted parts pull test with conduit opening

nap-in or tab-mounted part of a luminaire provided with'a knockout or conduit of
y secured by at least one screw or rivet shall be tested as follows:

a) a length of rigid conduit shall be connected to the’opening in the part to be test

length
intend

b) a
perpe

c)a4
the pla

17.17.2 Thdg
impedance te

17.17.3
repeated for ¢

of exposed conduit shall be 305 mm (12 _in)> The part shall be mounted to the
ed;

33 N (30 Ib) force shall be applied’ for 1 min at the end of the conduit i
ndicular to the plane of the part being tested; and

b N (10 Ib) force shall be applied for 1 min at the end of the conduit in a directi
ne of the part being testéd;and in the direction most likely to dislodge the part.

part shall remainattached to the luminaire and shall comply with the bg
st of Clause 182,

If the part being tested is provided with more than one conduit opening, the

ach opening, using a new sample for each test.

bnding circuit

luminaire or

ening that is

ed. The total
luminaire as

h a direction

bn parallel to

nding circuit

est shall be

17.18 Susppnded-ceiling luminaires — security of clips

17.18.1

representative ceiling grid.

A luminaire provided with integral suspended ceiling clips shall be mounted as intended to a

17.18.2 The ceiling grid shall be inverted so that the total weight of the luminaire is applied normal to the
luminaire mounting plane for a period of 1 min.

17.18.3 The luminaire shall remain attached to the ceiling grid by the mounting clips.

17.19 Movable joint rotation

17.19.1

A movable joint shall be capable of withstanding 6000 cycles of motion, linear or rotational,

without damage to the jacket or the insulation of the conductors. One cycle shall consist of moving the part
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to the maximum extent possible in one direction and back again, then to the maximum extent possible in
the opposite direction.

17.20 Movable joint torsion and pull

17.20.1 A movabile joint shall withstand the following for 1 min:
a) a torsion of 2.26 £0.056 N-m (20 +0.5 Ib-in); and

b) a straight pull applied by a mass of 16 kg (35 Ib) or four times the maximum weight
recommended by the manufacturer, whichever is greater.

17.21 Strain relief
17.21.1 Stdain relief for flexible cords

17.21.1.1 A pull force of 156 N (35 Ib) shall be applied for 1 min to the,fleéxible cord jn a direction
perpendicular to the plane of the entrance into the luminaire.

17.21.1.2 Test results shall be acceptable if there is no:
a) mgvement of the flexible cord of more than 1.6 mm (0.,063)in); and

b) brg¢aking of the conductor or loosening of the wiring connections inside the englosure of the
luminpire.

17.21.2 Strain relief for conductors

17.21.21 A pull force of 89 N (20 Ib) shall"be applied for 1 min to the conductor in a direction
perpendiculdr to the plane of the entrance to the conductor connection.

17.21.2.2 Tlhere shall be no breaking of the conductor or loosening of the conductor connegtions.
17.22 Tempered glass impact

17.22.1 A test specimen of tempered glass shall be broken by impact to determine the agceptability of
the temper of the glass.

17.22.2 The test shall be conducted at 25 +5 °C.

17.22.3 The specimen shall be weighed, and the weight of 65 cm? (10 in?) shall be calculated.

17.22.4 The lower surface of the tempered glass specimen shall be covered with adhesive tape to retain
the particles when the specimen breaks.

17.22.5 The glass shall be placed on a flat surface and shattered with a center punch at a point 30 mm
(1.18 in) from the midpoint on the edge of the glass toward the center. The edge shall be defined as the
longest dimension on an irregular shape. When shattered, the glass shall completely dice into particles.

17.22.6 The 10 largest crack-free particles shall be weighed together within 5 min, to avoid further
fracture. The total weight shall be less than the calculated weight of 65 cm? (10 in?) of the original
specimen.
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17.23 Glass support adhesive

17.23.1  One sample assembly of the glassware and the adhesive material used as the sole support shall
be conditioned at 23 £2 °C and a relative humidity of 50 +5 percent for 48 h.

17.23.2 The sample shall be conditioned in an air-circulating oven at the temperature and for the time
specified by 17.23.1.

17.23.3 After conditioning, the sample shall be removed from the oven and allowed to cool to room
temperature. The sample shall be supported in the intended manner, shall be oriented so the adhesive
supports the glass, and shall comply with the glass support test of Clause 17.24.

Table 17.23.1
Glass adhesive conditioning oven temperature and time

(See Clause 17.23.2.)

Oven temperature, °C
Adhesive rating, °C 300 h (12.5d) 720 h (30d) 1000°h (42 d) 144D h (60 d)
60 125 115 110 100
75 145 135 125 110
90 160 150 140 130
105 180 170 160 145
130 200 190 180 170
155 220 215 205 195
180 245 235 230 220
200 280 265 255 245
220 295 285 275 265
240 N/A 300 290 280

17.24 Glas$ supported by-friction or adhesive

17.241 A sample ofeach luminaire style employing a glass diffuser that is supported py friction or
adhesive sha|l be tested as follows:

a) the diffuser shall be weighed;

b) an amount of granular material, such as sand, equal to four times the weight of the diffuser shall
be poured into the diffuser and distributed it evenly; and

c) the diffuser shall be mounted as intended.
17.24.2 The diffuser shall stay in place for 1 min.
17.25 Horizontal burning flame
17.25.1  The test apparatus shall be in accordance with Clause 19.29.

17.25.2 Three test bar specimens 125 £5 mm (5.0 £0.2 in) in length and 13 £0.5 mm (0.50 £0.02 in) in
width, with a thickness not exceeding the minimum thickness of the polymeric part being evaluated, or 3
samples of the same size cut from the enclosure, shall be tested. The maximum thickness shall not
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exceed 13 mm (0.50 in), the edges of the specimens shall be smooth, and the radius on the corners shall
not exceed 1.3 mm (0.05 in).

17.25.3 The specimens shall be conditioned for at least 48 h at 23 £2 °C and at a relative humidity of 50
15 percent prior to testing.

17.25.4 The test shall be conducted in a draft-free atmosphere in a test chamber with a minimum volume
of 1 m® (35 ft®). There shall be an adequate supply of air.

17.25.5 Each specimen shall be marked by scribing two lines, 25 mm (1 in) and 100 mm (4 in) from one
end of the specimen, for a span of 75 mm (3 in).

17.25.6 The¢ specimen shall be supported at the end nearest the 100 mm (4 in) mark,ina support, with
its longitudinal axis horizontal and its transverse axis inclined at 45 degrees to the horiZontal.

17.25.7 A dcreen of wire gauze approximately 125 x 125 mm (5 x 5 in) shall be‘supported in a horizontal
position 10 mm (0.4 in) below the edge of the specimen, with the free end oflthe specimen jeven with the
edge of the gauze, in accordance with Figure 19.29.1.

17.25.8 The gas supply and the air ports of the burner shall be adjusted until a 20 mm (0.79 in) long blue
flame is produced.

17.25.9 The burner shall be placed so that the burner flamé.contacts the end of the specimen as shown
in Figure 19.29.1. The free end shall be exposed to the burner flame for 30 s.

17.25.10 If[the specimen warps, melts, or shrinks away from the burner flame, the flame shall be moved
to keep it in gontact with the specimen. Excessivedistortion of the specimen during the test ¢an invalidate
the results.

17.25.11 The burner shall be removed after 30 s or when the flame front reaches the 25 min (1 in) mark,
whichever cgmes first, and placed at Jeast 450 mm (18 in) from the specimen.

17.25.12 aterials rated as HB:shall:

a) not have a burning rate exceeding 40 mm/min (1.57 in/min) over a 75 mm (3 in) span for
specifnens having:a thickness of 3.0 mm (0.12 in) to 13 mm (0.50 in);

b) nof have a'burning rate exceeding 75 mm/min (3 in/min) over a 75 mm (3 in) span for specimens
having a thickness less than 3.0 mm (0.12 in); or

c) cease to burn before the flame reaches the T00 mm (4 in) reference mark.

17.25.13 If only 1 specimen from a set of 3 specimens does not comply with the requirements, another
set of 3 specimens shall be tested. All specimens from this second set shall comply with the requirements
in order for material in that thickness to be classified as HB.

17.26 Vertical burning flame
17.26.1 The vertical flame test apparatus shall be in accordance with Clause 19.30.
17.26.1 (MEX) In Mexico, Clause 17.26 does not apply.

17.26.2 Five test bar specimens 125 £5 mm (5.0 £0.02 in) in length and 13 £0.5 mm (0.50 +0.02 in) in
width with a thickness not exceeding the minimum thickness of the polymeric part being evaluated, or 5
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samples of the same size cut from the enclosure, or 5 samples of the complete enclosure shall be tested.
The maximum thickness shall not exceed 13 mm (0.50 in), the edges of the specimens shall be smooth,
and the radius on the corners shall not exceed 1.3 mm (0.05 in).

17.26.3 The specimens shall be conditioned for at least 48 h at a temperature of 23 +2 °C and a relative
humidity of 50 +5 percent prior to testing.

17.26.4 The test shall be conducted in a draft-free atmosphere in a test chamber with a minimum volume
of 1 m® (35 ft%). There shall be an adequate supply of air.

17.26.5 Each specimen shall be supported from the upper 6 mm (0.25 in), with the longitudinal axis

vertical, by t
top of the bur
dry, absorben

17.26.6 Thsg
position.

17.26.7 Thdg
tube 9.5 mm
removed at le

17.26.8 Wh
specimen for
duration of fla

17.26.9 If th
be tilted to a

nlgmp ofa rlnn stand so that the lower and of the epnr\lmnn is 95 mm (n 7

ner tube and 300 mm (12 in) above a horizontal layer of 6 mm (0.25 in) th|ck fl

burner shall be adjusted to produce a blue flame 19 mm (0.750in) high ir

test flame shall be placed centrally under the lower end of the’test specimen w
0.37 in) below the specimen. The flame shall be appliedto the specimen for 1
ast 150 mm (6 in) away from the specimen. The duration of flaming shall be recq

en flaming of the specimen ceases, the burner flame shall be immediately plag
an additional 10 s flame impingement time. The flame shall then be withdraw
ming time and glow time of the specimen shall be recorded.

e specimen drips molten or flaming material during either flame application, thg
 angle of up to 45 degrees and withdrawn slightly from one of the sides of t

during the flaing application, to avoid dripping@into the tube of the burner.

17.26.10 TH

17.26.11
specimens te

17.26.12 If
set of 5 speci
seconds is in

e arithmetic mean of the/burning times recorded shall be calculated for each speg

Materials shall be rated‘as V-0, V-1, or V-2 on the basis of test results obtained

sted.

hny 1 speeimen from a set of 5 specimens does not comply with the requirem
mens shallbe tested. The additional set of 5 specimens shall be tested if the to
the range of 51 to 55 s for V-0 and 251 to 255 s for either V-1 or V-2. All specim

second set s
rated as V-0,

|

alhcomply with the appropriate requirements in order for the material in that th

t surgical cotton approximately 50 x 50 mm (2 x 2 in), as shown in Figure 19.30./1.

n) above the
ree-standing,
(

the vertical

th the burner
0 s and then
rded.

ed under the
n again. The

burner shall
he specimen

cimen.

on small bar

ents, another
al number of
ens from this
ckness to be

/=1 ,Oor \/[-2

17.26.13 Materials rated as V-0 shall not have:

a) any specimens that burn with flaming combustion for more than 10 s after either application of
the test flame;

b) a total flaming combustion time exceeding 50 s for the 10 flame applications for each set of 5
specimens;

¢) any specimens that burn with flaming or glowing combustion up to the holding clamp;

d) any specimens that drip flaming particles that ignite the surgical cotton located 300 mm (12 in)

below

the test specimen; and
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e) any specimens with glowing combustion that persists beyond 30 s after the second removal of
the test flame.

17.26.14 M

aterials rated as V-1 shall not have:

a) any specimens that burn with flaming combustion for more than 30 s after each application of the
test flame;

b) a total flaming combustion time exceeding 250 s for the 10 flame applications for each set of 5
specimens;

c¢) any specimens that burn with flaming or glowing combustion up to the holding clamp;

d) an
below

e) an
the te

17.26.15 F
specimens o

17.27 Nee(
17.27.1 Th
17.27.2 Th

17.27.3 Th
humidity of 5

17.27.4 Th
of 1 m? (35t

17.27.5 Th
support the S

17.27.6 Th
vertical posit|
or radiation g

specimens that drip flaming particles that ignite the surgical cotton located |3(
the test specimen; and

specimens with glowing combustion that persists beyond 60 s afterthe seco
st flame.

br materials rated as V-2, the requirements of Clause 17.26.14 shall apply
[ materials shall be permitted to drip flaming particles that jgnite the surgical cott
lle flame

b test apparatus shall be in accordance with Clause 19.31.

ee samples of the enclosure or componentof a luminaire shall be subjected to t

D +£5 percent.

b test shall be conducted-ina draft-free atmosphere in a test chamber with a min
P). There shall be an adequate supply of air.

b specimen shall'be arranged in its most unfavourable position of normal use. ]
pecimen shall not influence the effect of the burner flame or the propagation of fl

e burner-flame shall be adjusted to an overall height of 11 to 13 mm (0.43 to (
on, and.-kept at least 150 mm (6 in) away from the specimen to prevent the infl
n the.specimen, except when the flame is being applied.

0 mm (12 in)

nd removal of

, except that
DN,

he test.

b test specimens shall be conditioned for 24 h at a temperature of 23 +2 °C and a relative

imum volume
I'he means to
ames.

.50 in) in the
lence of heat

17.27.7 The burner flame shall be applied to part of the inside surface of the specimen that is likely to be
affected by flames resulting from normal use or from fault conditions, or from any source of accidental

ignition.

17.27.8 The tube of the burner shall be oriented to allow application of the flame in the most
unfavourable location. When the burner flame has been positioned so that the tip of the flame is in contact
with the surface of the specimen, the burner shall not be moved.

17.27.9 The burner shall be tilted to an angle of 45 degrees from the horizontal, and the end of the
burner tube shall be positioned 8 mm (0.32 in) below the specimen and 5 mm (0.20 in) from the specimen,

as shown in Figure 19.31.1.
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17.27.10 The burner flame shall be applied to the specimen for 30 s and removed for 60 s and then
reapplied to the same location for 30 s.

17.27.11

The burner flame may be applied to the outside surface of the specimen if the electrical

components that are enclosed by the specimen are of the encapsulated type or of such a size that the

flame cannot

be applied inside.

17.27.12 The burner flame may be applied to more than one point on the same specimen as long as the
previous tests do not affect the result of the test.

17.27.13 During the test, the specimen and the parts surrounding the specimen shall be observed. In the

e measured.

case of igniti
Duration of b
have extingui

17.27.14 Te

a) the

b) flames, burning particles, or glowing particles falling from the Specimen do not sprg

surrou
test flg

c) the

17.27.15 A

to have the equivalent of a V-2 rating if it complies with the test of Clauses 17.27.1 to 17.27.14.

17.28 Lamg

17.28.1 Thr
the testatar

17.28.2 Thrj
shown in Tab|

17.28.3 Ead
part of each |
of the barrier.

nofthe epnr\imnn orof-the parfe cllrrr\llnrling i+’ the duration of hllrning shall h

irning shall be the time interval from the moment the test flame is removed un
shed or the glowing of the specimen is no longer visible.

st results shall be acceptable if:

specimen does not ignite;

nding parts, and there is no flame or glowing of the specimen at the end of app
me; or

duration of burning is less than 60 s after each application.

specimen having an HB flammability rating~as specified in Clause 17.25 shall b

til the flames

ad fire to the
ication of the

e considered

containment barrier thermal shock

be test samples of the glass(containment barrier specified in Clause 9.3 shall be
pom temperature of 25 +5 5C.

subjected to

be tubular quartz-are tube test segments shall be chosen, based on the siz¢ and weight

e 17.28.1. Thetength shall be adjusted to comply with the required segment wei

h arc tubé’segment shall be removed from the oven and, within 2 s, placed or
Bamp cohtainment barrier, with the longitudinal axis of the cylinder perpendicula

ght.

the thinnest
to the plane

17.28.4 The test sample shall be supported on its outer edges and oriented as it would

luminaire installed in accordance with its installation instructions.

be with the

17.28.5 Three quartz arc tube segments shall be chosen in accordance with Table 17.28.1 and shall be
preheated in an oven to 1100 °C for at least 15 minutes. The length of arc tube segment shall be adjusted

to maintain th

e indicated weight.

17.28.6 The test sample shall not shatter or crack.
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Table 17.28.1
Quartz arc tube test segments

(See Clauses 17.28.2, 17.28.5, and 17.29.2.)

Outside diameter Wall thickness Weight
Lamp wattage mm (in) mm (in) g (oz)
150 or less 13.3-14.7 (0.524 — 0.579) 0.95-1.05 (0.037 - 0.041) 0.57 - 0.63 (0.020 - 0.022)
151 to 400 20.5-22.7 (0.807 — 0.894) 1.18 -1.27 (0.046 — 0.050) 1.05-1.16 (0.037 — 0.041)
>400 24.5-27.1 (0.965 — 1.067) 1.80 - 2.00 (0.071-0.079) 3.80-4.20 (0.134 - 0.142)
17.29 Polymeric lamp containment barrier melt-through
17.29.1 Three test samples of the polymeric containment barrier shall be subjected te' the test. Each test
sample shall
a) be rectangular and have a minimum dimension of 150 mm (6 in) on each side;
b) be| supported on its outer edges, 300 mm (12 in) above a_surface covered by a layer of dry
absorpent cotton of a nominal 6 mm (0.25 in) thickness;
c) bel oriented as it would be with the luminaire installed in accordance with ifs installation
instrugtions; and
d) be|preheated to and maintained at the maximum barrier operating temperature regorded during

the ngrmal temperature test.

17.29.2 Th
preheated in

the oven andl, within 2 s, placed on the thinnest part of each lamp containment barrier, w

from a rupty
perpendicula

17.29.3 Th
17.30 Poly
17.301 At

when secure

ee quartz arc tube segments shall-be chosen in accordance with Table 17.28.1
an oven to 1100 °C for at least 15 min. Each arc tube segment shall then be

red lamp arc tube are likely to drop and rest, with the longitudinal axis o
r to the plane of the barrier.

b cotton indicator(ocated below the barrier sample shall not be ignited as result g
meric connector loading

Wwo-piece polymeric connector shall support a 90.7 kg (200 Ib) weight attached
d to.an outlet box mounted in an oven adjusted to operate at 100 °C.

| and shall be

emoved from

here particles

the cylinder

f this test.

to it for 1 min

17.30.2 Test results shall be acceptable if there is no distortion of the connector.

17.31 Junction box rigidity

17.31.1

A junction box intended for pulling conductors shall be tested as follows:

a) the luminaire shall be secured on a 12.7 mm (0.5 in) thick wood panel so that it is rigidly affixed

to the

panel, and the panel shall extend beyond the junction box;

b) all junction box covers shall be removed;

c) the weight specified in Table 17.31.1 shall be attached, by a wire or cord that does not contact
any surface of the junction box, to a conduit fitting installed to the box so the force is applied from
inside the junction box at the point most likely to result in deformation; and
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d) after 2 min, the weights shall be removed and any permanent deformation from the original shall
be measured.

Table 17.31.1
Deformation forces
(See Clause 17.31.1.)
Force in pounds, Ib
Number of conductors in or out 12 AWG 14 AWG
1or2 15 14
More than 2 30 16
17.31.2 Permanent deformation of the junction box, its hardware, or its attachment.to’the Iyminaire shall

not exceed 3
17.32 Splic

17.321 As
box or wiring

17.322 Av
side of the lur

17.32.3 Thdg
luminaire acc
easily removs

17.33 Lamg

17.33.1
lampholder a

17.33.2 Tes

a) the

A torque of 2.26 N-m (20 Ib-in) shall be gradually applied to a medium-base sc

2 mm (0.125 in).

P inspection

compartment. The luminaire shall be mounted in theamanner intended.

sual inspection of the splices in the wiring compartment shall be conducted fr|
ninaire.

connections to the branch circuit supply, including the ground, shall be visible
ess opening. All parts that are required to be removed to gain access to the sp
d and replaced from the room side of the luminaire.

holder mounting torque

nd held for 1 min using the test apparatus of Clause 19.27.

 results shall'be acceptable if:

lampholder remains in place;

b) thelle is,n6 permanent deformation of the polymeric housing; and

hort length of 14 AWG or larger wire shall be connected to-the luminaire leads in the junction

pm the room

e through the
ices shall be

ewshell-type

c) electrical spacings comply with Clause 6.12.

17.34 Lampholder pull

17.34.1
in a straight d

own direction and held for 1 min using the test apparatus of Clause 19.27.

A force of 89 N (20 Ib) shall be gradually applied to the screwshell of a medium-base lampholder

17.34.2 There shall be no permanent deformation of the polymeric housing, and electrical spacings shall
comply with Clause 6.12.
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17.35 Lampholder mounting bracket stop test

17.35.1

The bracket that supports the lampholder shall be adjusted so that it contacts the stops. A force

of 4.5 kg (10 Ib) shall be applied to the lampholder support bracket for 2 min, and the displacement of the
stop from the original position shall be measured.

17.35.2 The displacement of any stop shall not exceed 3.2 mm (0.125 in) from its original position. The

lampholder s

upport bracket shall not be displaced past any stop.

17.36 (MEX) Thermal shock

17.36.1 (M
17.36.1.1 (
temperature
and acold e

SR . teate-of

MEX) In Mexico, borosilicate glass shall be heated in an oven at a copstant &
for 15 min to establish a differential in temperature of 75 £1 °C between_thé ove
vironment (tap water). The glass shall be removed from the oven andimmerseg

cold environment, keeping the rim of the glass 15 mm (0.59 in) above the water level. In orde

to be conside
17.36.2 (M

17.36.2.1 (
temperature
temperature
in a flat way
glass.

17.37 (ME)

17371 (M
remain intact

17372 (M
middle of the
the vibration

17.37.3 (M
summing up
acceleration

red acceptable, the glass shall not show any breakage.
EX) Tempered glass

MEX) In Mexico, tempered glass shall be heated. n”an oven at a constant 3
for 15 min to establish a differential in temperature of 170 £1 °C betws
and a cold environment (tap water). The glass‘shall be removed from the oven &
in the cold environment in order to produeé’a uniform thermal shock through

() Vibration

EX) In Mexico, the luminaire shall remain in the holding device and all lumina
using the test apparatusof\Clause 19.34 (MEX).

EX) In Mexico, theScomplete luminaire, without the lamp, shall be mounted 25
mounting point-and the working plane. The mounting axis, if possible, shall be
AXis.

EX) In (Mexico, the luminaire shall undergo vibration testing at 10/40/10 Ha
40 #10 s for each sweeping sequence. The vibration table shall be adjusted
force/0f 0.125 +10% times the force of gravity (g) at 10 Hzand 2.0 +10% at 40 H

nd controlled
 temperature
d glass in the
r for the glass

nd controlled
en the oven
nd immersed
put the entire

re parts shall

cm from the
different from

r for 20 min,
to obtain an
.

17.38 Lampholder lead pull

17.38.1

lampholder in any direction permitted by the luminaire construction.

17.38.1

(MEX) In Mexico, Clause 17.38 does not apply.

A pull force of 89 N (20 Ibf) shall be applied for 1 min to each conductor terminating at the

17.38.2 No uninsulated live parts shall be made accessible as a result of the application of the test force.

17.39 Ground-screw assembly strength

17.39.1

A 12 AWG (3.3 mm?) solid-copper, insulated conductor shall be stripped to a length of 2.5 cm

(1 inch) minimum. The wire shall be wrapped around the screw under the screw head so that it makes a
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minimum 180° turn. The conductor shall be seated to follow any wire guides or dimples provided to align
the conductor with the mating surface. The ground screw shall be tightened with a calibrated torque
screwdriver to 1.6 N-m (14 Ib-in).

17.39.2 When tested as described in this section, there shall not be:

a) damage to the head of the ground screw which would prevent the 1.6 N-m (14 Ib-in) of tightening

torque

to be achieved; or

b) stripping of the ground screw assembly.

17.40 Cable pull test

17.40.1 Ge|||eral

17.40.1.1 A
as described
17.40.1.6 or (

17.401.2 A
each strain-r
2 cables und
having 2 cabl

17.40.1.3 S
junction box
luminaire that

17.40.1.4 A
strain-relief n
(6 inches) ins

a)as
shall &
torqug
(12 Ibf

metal junction box having an integral strain-relief mechanism for cable shall b,
n Clauses 17.40.1.2 to 17.40.1.5 and subjected to the test methadsspecified in
Clauses 17.40.1.7 and 17.40.2, at the manufacturer's option.

strain-relief mechanism intended to secure only one cable shall be tested using
tlief mechanism and intended cable AWG. A strain-felief mechanism intend

bs for each strain-relief mechanism and intended.cable AWG.

bmples of the cable that comply with Clause 4.1 shall be assembled as int
sing the strain-relief mechanism. The cable or cables shall be of the size m
the strain-relief mechanism is intendedito secure.

e assembled
bither Clause

1 sample of
ed to secure

br a common clamp, shall be tested using 1 sample having 1 cable and another 1 sample

ended to the
arked on the

ter assembly, the cut end of the cable to extend approximately 6.4 mm (1/4 inch
nechanism. The wires of the cable shall be allowed to project approxima

trew or bolt-head screw other than a No. 8 or No. 6, that can be tightened with

e tightened with asterque of 3.96 N-m (35 Ibf-in). A No. 8 screw shall be tigh
of 2.26 N-m (20-bf-in) and a No. 6 screw shall be tightened with a torque
in);

b) an

a torqyie of 18.1'N-m

]

c) a

Iin-slotted,bolt-head screw, direct bearing or securing a clamp shall be wrench-t
(160 Ibf-in); and

rain-relief mechanism that is provided with specific instructions shall be as

) beyond the
ly 152 mm

de the box. A screw that can_be tightened with a screwdriver shall be tightened as follows:

screwdriver
tened with a
of 1.36 N'm

ghtened with

sembled and

installed in accordance with the method specified by the manufacturer.

17.40.1.5 The free end of the cable shall be formed into a loop and securely fastened by tape or
equivalent means. The pull shall be applied to the loop by a hook or other convenient method. A
mechanism intended to secure more than one cable shall have the pull applied separately to each cable,
one pull at a time.

17.40.1.6 Each sample shall be subjected to a direct pull of 267 N (60 Ibs) for 5 minutes. The results
shall be acceptable if the sample withstands the pull without:

a) damage to the cable sheath or individual conductor insulation;
b) displacement of more than 3.2 mm (1/8 inch) of the cable from the fitting;

¢) loosening so that the cable can be readily removed; or
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d) cracking, breaking, or other indication that the strain-relief mechanism has been damaged.

17.40.1.7 Each sample shall be subjected to a direct pull of 110 N (25 Ibs) for 5 minutes. The results shall
be acceptable if the cable withstands the pull without:

a) damage to the cable sheath or individual conductor insulation;

b) displacement of more than 3.2 mm (1/8 inch) of the cable from the fitting;

c) loosening so that the cable can be readily removed; or

d) cracking, breaking, or other indication that the strain-relief mechanism has been damaged.

17.40.2 Agtng and dielectric test method

g

J

17.40.2.1
sample shall

17.40.2.1 (

17.40.2.2 H
11 °F). The {
handled. On

a period of 1
between the

17.40.2.3 The results shall be acceptable if there_is ho cracking, breaking, or other indic

strain-relief
conditioning
17.41 Poly
17.41.1 Th
the impact te

surfaces be
environment

ix previously untested samples shall be subjected to the Aging and. Dielectr
be prepared in the same manner as for the pull test.

MEX) In Mexico, Clause 17.40.2 does not apply.

ach assembly shall be conditioned in an air-circulating oven for 168 hours at
amples shall then be removed from the oven and coeled to room temperature
ce the cooling process is done, each sample shall‘be ‘Subjected to a potential of
minute. The potential shall be applied between:the insulated conductors of 1
nsulated conductors and the fitting or bare wire'ground.

mechanism has been damaged and there is no dielectric breakdown aft
est.

meric impact

b sample luminaires shall be held in place and subjected to a single 7 J (5 ft-Ib)
st apparatus described in Clause 19.21, falling through a vertical height of 1.29
ng tested. The \test samples shall be conditioned by placing them in a
in accordance with Table 17.14.1 for at least 3 h prior to the test.

Table 17.41.1
Sample conditioning

¢ Test. Each

D0 +1°C (194

before being
5000 Vac for
he cable and

ation that the
er the oven-

impact, using
M (4.24 ft), on
conditioning

Location marking Preconditioning temperature

Dry 23+2.0°C
Damp 0.0+2.0°C
Wet -351+2.0°C

17.41.2 The number of samples and the sequence of the procedure shall be in accordance with Figure

17.2.3.1.

17.41.3 Test results shall be acceptable if the enclosure is capable of complying with all the applicable
requirements of this standard.
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17.42 Metal strength tests for reduced spacings

17.42.1

Clauses 17.42.2 and 17.42.3 without:

In accordance with Clause 6.12.13, the assembly shall be subjected to the tests described in

a) permanent displacement to the extent that spacings are reduced below the values specified in
UL 8750, CSA C22.2 No. 250.13, or Annex F (CAN) of this standard, as applicable;

b) displacement during the test that results in contact with live parts other than those connected in
a Class 2 circuit; and

c) development of openings that expose parts that involve a risk of electric shock. Any openings

resulti
specif

17.42.2 Thsg
applied by m

£ +lo 4 4 ball o HA | <l <l 4l + s £ HH Y
Iu murir urc 1Col ollidail UT juuycu UliucT uic TCUUITTITITTILS  TUI aubcaaluully

ed in Clause 6.14.

dead metal part shall be subjected to a 111 N (25 Ibf) force for 1 min."The fi
bans of a steel hemisphere 12.7 mm (1/2 in) in diameter. The force’shall be 3

location(s) m@st likely to produce unacceptable results.

17.42.3 Thq
likely to produ
sphere 50.8 1
through a verf

enclosure shall be subjected to a single impact of 6.8 N-m*“(5 ft-Ibf) at the loc
ce unacceptable test results. The impacts shall be applied by means of a smoo
hm (2 in) in diameter and having a 535 g (1.18 Ib) massi The sphere shall fall fre
ical distance of 1.29 m (51 in), or swung as a pendgalum through the same vertic

18 Electrical tests

18.1 Dielec

18.1.1 The

18.1.2 A lun
between live
relamping.

18.1.3 The
the rated inpu

fric voltage-withstand

lielectric voltage-withstand test apparatus shall be in accordance with Clause 19

parts and accessible non-current-carrying metal parts, including parts accessibl

est potential shalbe 1000 V AC for incandescent-type luminaires and 1000 V A
t voltage for @all.other types of luminaire. The test may be conducted using a D

1.414 times the AC potential denoted above.

18.1.4 The

test value is

bpplied potential shall be gradually increased from zero at a uniform rate until
eached or breakdown occurs. During the test, any switches or other controls s

of live parts

brce shall be
pplied at the

ation(s) most
h, solid steel
ely from rest
al distance.

.20.

ninaire shall withstand for.a(period of 1 minute, without breakdown, a test pot¢ntial applied

e only during

\C plus twice
C potential at

the required
hall be in the

ON position.

18.1.5 The test shall be performed on a fully assembled luminaire. Non-current-carrying parts or
decorative parts not likely to become energized shall not be required to be in place.

18.1.6 Solid state components that are not relied upon to reduce the risk of electric shock and that can
be damaged by the applied dielectric potential may be disconnected for the test. The circuitry may be
rearranged for the purpose of the test to reduce the likelihood of solid state component damage while
retaining the representative dielectric stress on the circuit.
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18.2 Bonding circuit impedance

18.2.1 The test apparatus shall be in accordance with Clause 19.19.2. The measured resistance
between the point of connection of the branch circuit equipment grounding conductor and any non-current
carrying metal parts of the luminaire described in Clause 6.15.1.1 shall not exceed 0.10 Q.

18.2.2 If the resistance measured in Clause 18.2.1 exceeds 0.10 Q the test of Clause 18.2.4 shall be
conducted.

18.2.3 The test apparatus shall be in accordance with Clause 19.9.1. The measured voltage between

the point of connection of the branch circuit equipment grounding conductor and any non-current carrying
metal parts of-theluminaire-described-in-Clause 6151 4 underthe conditions epnr\ifinrl inClause 18.2.4

shall comply

18.24 The
the groundin
end of the psg

18.2.5 Whsg
a) the
b) the

c) the
18.3

18.3.11 Alu
at rated lam
conductor.

18.3.2 Acceéssible non-current-garrying metal parts of the luminaire shall be connected to

conductor of

18.3.3 The
for 500 cycle|

18.3.4 Test

Interl¢ck switch endurance

with Clause 18.2.5.

test of impedance shall be performed by passing a 30 A current from a,part to b
j terminal means for a period of 2 min and measuring the potential drop betwee
riod.

n tested in accordance with Clause 18.2.4:
resulting voltage drop shall not exceed 4.0 V;
re shall be no melting of any conductor or metal in the bonding circuit; and

re shall be no heating or burning that is likely to'Create a fire hazard.

minaire incorporating an interlock.switch shall be connected to a supply circuit
b voltage, wattage, and frequency, with the switch contacts connected in the

the supply circuit through a 3 A quick-acting plug-type fuse.

switch shall be-operated by means of the interlocking mechanism provided in
5 at a ratenot exceeding 6 cycles per min.

results shall be acceptable if there is no:

b grounded to
n them at the

land operated
ungrounded

the grounded

the luminaire

a) ele

b) fau

trical or mechanical matfunction of the switct;

It indicated by opening of the fuse; and

c) dielectric breakdown when subjected to the dielectric voltage-withstand test of Clause 18.1.

18.4 Articulate probe

18.4.1

The articulate probe of Clause 19.22 shall not contact live parts when inserted through any

openings in an enclosure, with the probe in every possible position. Where necessary, an electrical
indicator may be used to determine whether contact is made with live parts.
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18.5 (MEX) Insulation resistance

18.5.1 (MEX) In Mexico, the insulation resistance test apparatus shall be in accordance with Clause
19.33 (MEX).

18.5.2 (MEX) In Mexico, the insulation resistance shall be measured between live parts of opposite
polarity and between live parts and the luminaire housing. The resistance measured shall be not less than
2.0 MQ.

18.6 Risk of electric shock during relamping

H l H <l l aaacl LI 1
1Al o UIIIPIUyIIIU UUUUICTCTIUTU T 1daltipyo

ith this test. This test shall be conducted with each lamp for which the HID ballg

18.6.1 Lumi
shall comply
in turn.

use 9.5.1(d),
st is marked,

o ot H Y alaeal t l Hi
uiau drc immnciiucyu tu LIUIII'JIy VILIT Ul

and at room
1ID ballast is

18.6.2 Priorfto energization, the lamps shall be new (e.g., less than 5 hours ef-Qperation)
temperature (25° + 5°C). All measurements shall be made using each lamp for-which the |
marked, in tufn.

hile the other
hock hazard
the following

18.6.3 One [end of the lamp base shall be connected to its intended lampholder contact w
end of the lamp base shall be considered accessible and shall<be connected to the s
measurement meter circuit and, in turn, to earth ground. The test'shall be conducted using
two methods,|in turn, that simulate likely contact scenarios.

These metho
four sets of test results

a) Me
lamp

hod A — Contact during insertion into a live’circuit. The ballast shall be energ
n the circuit. One end of the lamp shall*then be connected to the supply sou
other ¢nd of the lamp is connected to the shetk hazard measurement meter circuit. R
be monitored for a minimum of 30 séconds, starting immediately after device
(insertion). The highest reading shall be recorded. If a ballast produces a periodid
| outside of this initial 30 secand window, then the measurement interval shall be
needed to capture and measure.this output as well.

b) Method B — Contact during removal from a live circuit. The supply source shall be e
the lamp in the circuit. One“end of the lamp shall then be disconnected from its lan
connegcted to the shock-hazard measurement meter circuit. Readings shall be mg
minimum of 30 seconds, starting at 1 second after disconnection (removal) from the
The highest reading*shall be recorded. If a ballast produces a periodic or transient outj
this 30 initialcseecond window, then the measurement interval shall be extended 3
capture and-measure this output as well.

ized with no
rce while the
badings shall
connection
or transient
extended as

nergized with
pholder and
nitored for a
lampholder.
ut outside of
s needed to

Figure 18.6.1.

for each lamp/ballast combination. See

t, resulting in
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Figure 18.6.1
Risk of Shock During Relamping

(See Clause 18.6.3.)

Lamp under test Shock Hazard

Measurement
Meter Circuit 1

HID Lampholder
Branch Ballast
Circuit

Lamp under test

Shock Hazard
Measurement
Meter Circuit 1

HID Lampholder

Branch Ballast

Circuit

NOTE: The capacitor and ignitor were omitted for clarity, but they shall be presépt/during test when provided

su3863

NOTE: The capacitor and ignitor were omitted for clarity, but they shalkbe present during test when provided.

18.6.4 The|construction of the shock hazard,measurement meter circuit, meter, and the gxplanation of
M.I.U. measdirement unit are described in UL*935. The shock hazard measurement meter cifcuit is the let-
go response jnetwork shown in Figure 186.2.
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Figure 18.6.2

Let-go Response Network

(See Clause 18.6.4 and Table 18.6.3.)

NOTE: The capdcitor and ignitor were omitted for clarity, but they shall\be present during test when provided.

18.6.5 For

exceeds 7.07|MIU peak.

18.6.6 For giscontinuous waveforms,_ an oscilloscope and the let-go response network shg
determine the maximum peak MIU value of these waveforms. To be considered a ¢
waveform, there shall be at least one second of “off’ time between waveforms. The teg

considered a

To Lamp
.4—
15000 — Nnnono
[E——— N Ay A I-‘-l'
10KQ To, Méter
EEEVYYY .
20KQ
5000 J— 0.0091uF
0.0062 uF
S3903A —

continuous waveforms, the testyresults are considered acceptable if no n

ceptable if all wayeforms comply with the time and current limits in Table 18.6.3

Table 18.6.3
Time and current limits — discontinuous waveforms

heasurement

Il be used to
iscontinuous
t results are

(an Clause 186 6 )

Waveform duration, seconds (T) Peak MIU limit when using the let-go response network as described in
Figure 18.6.2
0.000 001 to 0.004 8.9 T07
0.004 to 0.021 424
0.021 to 0.55 28 TO7
greater than 0.55 28 T°7 or 7.07, whichever is greater

18.6.7 Luminaires that comply with this test shall be marked per Table 20.1.1, ltem 4.8, where visible to
service personnel performing ballast repair or replacement.
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18.7 Bonding conductor test

18.7.1 Printed wiring board traces and soldered connections are acceptable as a bonding conductor
path if, using separate samples for each test, the bonding conductor path does not open when:

a) Carrying a current equal to 200 percent of the rating of the intended branch-circuit overcurrent-
protective device for the test times specified in Table 18.7.1; and

b) Subjected to the Limited-Short-Circuit Test using the test current (i.e., circuit capacity) specified
in Table 18.7.2 while connected in series with a nonrenewable, time-delay-type, branch circuit-
rated fuse having a rating equal to the intended branch-circuit.

For the purppses of these tests, the intended branch circuit rating i1s assumed to be 20 amperes unless
marked for hjgher capacity circuits per Clause 12.8.1.8.

Table 18.7.1
Duration of bonding conductor overcurrent test

(See Clause 18.7.1.)

Rating or getting of branch-circuit overcurrent protective Test time
device (minutes)
(A)
0-30 2
31-60 4
Table 18.7.2

Test current for bonding conductor limited short-circuit test

(See Clauses 18.7.1 and 18.7.3.)

Luminaire Rating Highest Branch Circuit Voltage Test Current

(VA) (V) (A)
0-1176 0-250 200
0-1176 251-600 1000
1177 — 1920 0-600 1000
921 =4080 0-250 2000
1081,~9600 0-250 3500
9601 or more 0-250 5000
1921 or more 251-600 5000

18.7.2 The test circuit described in Clause 18.7.1(b) is to have a power factor of 0.9 — 1.0 and a closed-
circuit-test voltage equal to the highest branch circuit voltage rating of the luminaire. The open-circuit
voltage shall be 100 — 105 percent of the closed-circuit voltage.

18.7.3 If a printed wiring board trace or soldered connection is used as the bonding path for a series of
interconnected luminaires, then the sum of the VA ratings of the maximum number of luminaires that can
be series connected shall be used to determine the luminaire rating for the purposes of Table 18.7.2.
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19 Test procedures and apparatus
19.1 Installation and support

19.1.1 A luminaire shall be installed or supported to simulate intended usage, in accordance with the
manufacturer's instructions. Where more than one method may be used, it shall be installed or supported
to allow recording of the maximum temperature that can be encountered under the intended uses.

19.1.2 A luminaire part designed to be adjustable by the user shall be positioned or adjusted to cause
maximum heating of the luminaire, mounting surface, or both. A luminaire part that is marked in
accordance with Table 20.1.1, Item 2.31, shall be positioned for the temperature test in accordance with
the marking.

19.1.3 A luminaire that is intended to be mounted to the floor shall have no room obsttuctiops, ceiling, or
walls closer than 0.91 m (3 ft).

19.1.4 A pole-mounted luminaire not provided with a pole shall be mounted on a’representative length of
pole and meegtt the conditions of Clause 19.1.3.

19.2 Tempgrature test stabilization

19.2.1 Temperature tests shall be conducted in accordance/with Clause 19.2 and the| normal and
abnormal temperature tests of Clauses 15 and 16.

19.2.2 Temperatures shall be measured by thermocouples, as specified in Clause 19.7.

19.2.3 The {emperature of ballast and transforméricoils shall be measured using thermocouples that are
directly in coptact with the inner surfaces of thé=coil or using the rise-of-resistance method|described in
Clause 19.6.|The resulting temperature shall.not exceed the applicable temperatures specjfied in Table
15.1.2.

19.2.4 Temperatures shall be measured after they have stabilized, when:
a) thetest has been running for a minimum of 7.5 h; or
b) thetest has beenirunning for a minimum of 3 h; and

c) thrge suceessive readings taken at 15 min intervals are within 1 °C of one anothe[ and are not
rising.

19.3 Voltage
19.3.1 General

19.3.1.1 The test voltages specified in Clauses 19.3.2 to 19.3.5 shall be used when conducting
temperature tests.

19.3.2 Incandescent luminaires, non-transformer operated

19.3.2.1 The test voltage for a standard test lamp shown in Table 19.8.1, Table 19.8.2, and Table 19.8.3
shall be adjusted to achieve the rated lamp wattage.

19.3.2.2 The test voltage for lamps other than standard test lamps shall be adjusted to achieve the rated
lamp wattage and shall be within 2 percent of the rated lamp voltage.
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19.3.3 Incandescent luminaires, power supply operated (transformer)

19.3.3.1 The test voltage shall be the nominal system voltage specified in Table 19.3.3.1.

Table 19.3.3.1

Voltage variation limits for circuits at utilization points

(See Clauses 19.3.3.1, 19.3.4.1, and 19.3.5.1.)

Rated input voltage range
Nominal system voltage Low voltage range High voltage range
120/208 110-125 190 - 216
120/240 110-125 2205250
240/416 220 - 250 380 — 432
277/480 250 - 288 432 -500
347/600 312-380 540 - 625

19.3.3.1 (M

19.3.3.2 TH

19.3.32 (M

19.3.3.3 TH

19.3.4 HID

19.3.4.1 TH
voltage, as s

19.34.1 (M
shall be ope
indicated on

EX) In Mexico, Clause 19.3.3.1 and Table 19.3.3.1 do not‘apply.

e test voltage for a luminaire that employs ampere-rated automotive-type la
adjusted to the rated input voltage of the power supply.

EX) In Mexico, Clause 19.3.3.2 do not appiy.

e test lamp, when evaluated separately, shall operate within 5 percent of th
wattage or amperage, as applicable, at rated lamp voltage.

luminaires

e test voltage shall be the nominal system voltage corresponding to the rateg
becified in Table 19.3:3.1.

EX) In MexiCe,: in order to determine if a luminaire meets the temperature re
rated at the“standard frequency and voltage (120, 127, 220, 254, 277, 440
the ballast as long as the lamp operates at its nominal power +5 percent.
voltage of the line should be adjusted so that the lamp operates at its nominal power.

mps shall be

e rated lamp

ballast input

Huirements, it
L and 480 V)
therwise, the

19.3.4.2 A capacitor shall have a capacitance rating within 5 percent of the ballast manufacturer's

specification.

19.3.4.3 The test lamp, when evaluated in open air, using the same ballast and capacitor that will be
used in the luminaire, shall operate within 5 percent of the rated lamp wattage after a 15 min stabilization
period. The voltage may be adjusted to be within the 5 percent range, and this voltage shall be used as the

test voltage.

19.3.5 Fluorescent luminaires

19.3.5.1 The test voltage shall be the nominal system voltage corresponding to the ballast input voltage
rating, as specified in Table 19.3.3.1.
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19.4 Frequency

19.4.1 Frequency-sensitive equipment shall be tested at rated frequency, and equipment marked with
more than one frequency shall be tested at the frequency that will produce the maximum temperature rise.

19.5 Ambient temperature

19.5.1 Tests shall be conducted in an ambient temperature of 25 £5 °C. Ambient temperature variations
above or below 25 °C shall be respectively subtracted from or added to temperatures recorded at points

on the lumina

19.5.2 Thea

19.5.3 Athe
mineral oil in
cylindrical meg

19.5.4 The

ire.

rmocouple intended to measure ambient temperature shall be immersed,in)15
a glass container or attached to a metal mass of approximately 30 gy(1'0z) th
tal shield open at the top and bottom.

glass container or cylindrical metal shield shall be placed in\the horizontal p

through the midpoint of the luminaire's vertical axis at a horizontal distance’from the luminai

least 3 times

19.5.5 Testg

he luminaire diameter.

may be conducted in an elevated ambient temperature, in accordance with C

at the option ¢f the manufacturer.

19.6 Rise-of-resistance temperature method

19.6.1 The
resistance of

femperature of a coil may be deterthined by the rise-of-resistance method (c
the winding at the temperature to be measured with its resistance at a known

using the formula specified in Clause 19.6.2.

19.6.1 (ME

) In Mexico, Clause 19.6 does not apply.

19.6.2 The femperature of a winding (Tet) at targeted ambient temperature (Tt) shall be cal

the following

ormula:

T,= 2(k+T) —k+ (T - Ty)
1

smeter.

ml (0.5 oz) of
at is within a

ane passing
e equal to at

ause 13.4.2,

bmparing the
temperature)

culated using

Note: The comm]

onvtarget ambient temperature (T,) is 25 °C; however, the target ambient temperature may be se

to other levels,

e.g., to 40 °C for elevated ambient temperature. Hence, this formula gives a final winding temperature adjusted to a target (desired)
ambient temperature.

where:

T = Coil end temperature at targeted ambient temperature (°C)

T, = Ambient temperature in °C recorded at test start (when R, is measured)

T, = Ambient temperature in °C recorded at test end (when R, is measured)

T, = Target ambient temperature (e.g., 25 °C or 40 °C), typical 25 °C

R4 = Winding resistance measured at test start (also known as a cold resistance)

R, = Winding resistance measured at test end (also known as a hot resistance)
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k = 234.5 for copper k = 225.0 for electrical conductor grade (EC) aluminum

19.6.3 Since it is usually necessary to de-energize the winding before measuring R,, and the resistance
of the coil can change rapidly as the temperature decreases, it is sometimes necessary to determine the
value of R, at the end of the test by taking several resistance measurements at short intervals, beginning
as quickly as possible after the instant of shutdown. A curve of the resistive values and time shall be
plotted and extrapolated to give the value of R, at the end of the test.

Note: Due to dynamic change in a resistance over time, a video-recording method may be used to retrieve exact resistance readings
at a given time.

19.6.4 The ambient temperature shall not change by more than 3 °C during test period.

T: - T-l E 3OC
19.6 (MEX] Temperature rise

19.6.1 (MEKX) In Mexico, in order to perform the temperature rise test, the terminals mecessary for
measuring the resistance in the different windings shall be pulled out. . The' thermocouple shall be on the
hottest accegsible part of the ballast.

19.6.2 (MEK) In Mexico, without energizing the ballast, the resistance shall be measured after the ballast
has thermally stabilized at the ambient temperature. This shall:be the cold resistance, r.

19.6.3 (MEK) In Mexico, the ballast shall be energized,“and the corresponding load shall e connected.
These condifjions shall be maintained until the ballast,réaches thermal stability.

19.6.4 (MEKX) In Mexico, the ballast shall be de-energized, and least three measurements| of resistance
shall be taken for each winding. These shalkbe completed in the 5 min after cutting the power. This shall
be the hot registance, R.

19.6.5 (MEK) In Mexico, the time-bétween cutting the line and taking the first reading shall not exceed
80 s in any case.

19.6.6 (MEK) In Mexicoathe’values of hot resistance versus time shall be graphed in ordef to obtain the
hot resistanck at the instant that the line was cut.

19.6.7 (MEKX) InsMexico, the relationship between the average temperature and resistgance shall be
determined Jsing\the following formula:

AT = %(hm —(k+Ty)

where:
AT = the temperature rise, °C
R = the coil resistance at the end of the test, Q
r = the coil resistance at the beginning of the test, Q
T, = the room temperature at the beginning of the test, °C

T, = the room temperature at the end of the test, °C
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k = 234.5 for copper
= 225.0 for aluminum

19.7 Thermocouples

19.7.1  Temperatures recorded at points on a luminaire shall be measured by means of thermocouples.

19.7.2 Thermocouples shall have conductors no larger than 0.21 mm? (24 AWG) and no smaller than
0.05 mm? (30 AWG). Thermocouples shall comply with the requirements specified in ASTM MNL 12 and
thermocouples as listed in the table of the limits of error specified in NIST ITS 90, or ASTM E230/E230M.

Thermocoupl
thermocouple

19.7.2 (ME
no smaller th
smaller than
junction shall

19.7.3 If ref
and a potenti

19.7.4 A thg

<l 'y Ll Ll s} AVALL lo, ol £ H- Py + H pu |
E CUTTUUGLUT S oSITIAlITT UidiiT U AvVVDOD Illﬂy VT UoSTU TUT TTHITiawdrc \.lllbullly arra Ut

junction shall be fused.

) In Mexico, thermocouples shall have conductors no larger than 0.21. mm? (3
hn 0.05 mm? (30 AWG). Thermocouples shall be J, K or T Type. Thérmocoupl
D.05 mm? (30 AWG) may be used for miniature circuitry and components. The t
be fused.

bree temperature measurements are required, 30 AWG ifon and constantan th
bmeter-type instrument shall be used.

rmocouple junction and the adjacent thermocouple conductor shall be held in

contact with the surface of the material where a temperature-is being measured. Tape alone

relied upon a
of securing a
wedging betw

19.7.5 A thd
contact with |

5 @ means to provide good thermal contactof the thermocouple junction. Accef
thermocouple include water glass, cyanoacrylate, melting the tip into plastic,
een two surfaces.

rmocouple used to measure axgconductor temperature for through wiring shall
ne conductor through a slit in-the insulation and retained in place by a wrap of taf

19.8 Test lamps

19.8.1 The
purposes.

19.8.2 Test
evaluated in ¢

type and wattage-of lamp or lamps specified by the manufacturer shall be

pen air; shall operate within 5 percent of the rated lamp wattage at rated lamp v

onents. The

4 AWG) and
e conductors
hermocouple

ermocouples

jood thermal
shall not be
table means
soldering, or

be placed in
De.

lsed for test

amps, 6ther than those shown in Table 19.8.2 with upper and lower temperaturg limits, when

bltage.

19.8.3
voltage.

Inca

19.8.4

aescent 1est Iamps snall be seasoneda T0r at 1Ieast 40 mimat 15 percent of th

lamp shall have a dichroic reflector.

19.8.5 Fluorescent and HID test lamps shall be seasoned for at least 100 h.

e rated lamp

Incandescent reflector test lamps shall be of the widest beam spread available. A Type MR test

19.8.6 Fluorescent and HID lamps used for a temperature test shall be rated for the ballast involved.

19.8.7 The rated wattage of any test lamp for a surface ceiling-mounted luminaire shall be the maximum
lamp wattage marked on the luminaire or the wattage of the largest lamp specified in Table 19.8.4 that can
fitin the luminaire, whichever is larger.
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Table 19.8.1
Incandescent test lamps for normal temperature tests

(See Clauses 15.5.2, 15.6.2, 15.7.2, 16.3.1.5, and 19.3.2.1.)

Lamp type

Rated lamp watts Candelabra Intermediate Mogul
15 B10
25 B10 T8
30
40 B10 T6-1/2
0
40 B10
15
1p0
b0
DO P$30
DO P$35
DO P$35

i

_

g W N

Table 19.8.2
Standard incandescent test lamps-for normal temperature tests

(See Clauses 15.5.2, 15.6.2, 15.7.2, 16:235, 16.3.1.5, 16.4.3.4, 19.3.2.1, and 19.8.2)

Rated watts Lamp type Lower limit, °C Upper |imit, °C
Nonreflector lamps
25 CA:9
40 A-19 374 39.8
40 A-19 42.8 46.9
15 A-19 44.2 46.4
1p0 A-19 53.0 51.9
1p0 A-21 62.2 714
2p0 A-23 76.9 82.3
3po PS-25 94.6 111.2
Type R reflector lamps
30 R20 31.2 335
50 R20 35.2 39.2
75 R20
50 R30
100 R30
75 R40 43.7 48.5
150 R40 60.8 69.5
300 R40

Table 19.8.2 Continued on Next Page
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Table 19.8.2 Continued

Rated watts Lamp type Lower limit, °C Upper limit, °C
Type BR Reflector Lamps

40 BR30

45 BR30

60 BR30

65 BR30 42.9 46.1
75 BR30 41.0 42.6
85 BR30

6p BR40

7P BR40 421 451
8b BR40

9P BR40

140 BR40 57.6 60]3
140 BR40 52.4 64|15
2do BR40

3do BR40

Type ER reflector lamps
5p ER30
75 ER30
Type PAR reflector lamps

6p PAR38

75 PAR38

8b PAR38

1o PAR38

140 PAR38

150 PAR38
240 PAR38

Type PAR tungsten-halogen reflector lamps

4P PAR16

6p PAR16

5p PAR20 32.8 34,7
65 PAR36S

50 PAR30L

75 PAR30L

45 PAR38

60 PAR38

75 PAR38

90 PAR38

100 PAR38

120 PAR38

Special purpose lamps (infrared heat)

Table 19.8.2 Continued on Next Page
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Table 19.8.2 Continued

Rated watts Lamp type Lower limit, °C Upper limit, °C
125 R-40 51.5 57.0
250 R-40 71.3 81.7

NOTES

(4) Operating position is universal.

(2) All standard test lamps are E26 Edison medium screw base.

(3) Rated voltage is 120 V.

(1) The lower and upper temperatures are measured in the CSA lamp temperature apparatus described in CSA C22.2 No. 84.

Table 19.8.3
Standard incandescent test lamps for abnormal temperature tests
(See Clauses 16.4.2.4,16.4.2.5, and 19.3.2.1.)
Lamp type — medium base
Arbitrary (Type A)
Rated lamp Test lamp
Wiatts Size Watts S|ze
40 A19 60 A9
40 A19 100 A9
15 A19 100 A9
1p0 A19 150 AR1
160 A21 300 P$25
2p0 A23 300 P$25
3po PS25 N/A N/A
Type R reflector lamps
Rated lamp Test lamp
Wiatts Type Watts Type
30 R20 50 RRO
80 R20 75 RRO
15 R20 150 Ry@O
50 R30 75 RBO
75 R30 150 R40
100 R30 150 R40
75 R40 150 R40
100 R40 150 R40
150 R40 300 R40
200 R40 300 R40
300 R40 N/A N/A
Type BR reflector lamps
Rated lamp Test lamp
Watts Type Watts Type

Table 19.8.3 Continued on Next Page
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Table 19.8.3 Continued

40 BR30 60 BR30
45 BR30 75 BR30
60 BR30 90 BR40
65 BR30 120 BR40
75 BR30 120 BR40
85 BR30 150 BR40
65 BR40 120 BR40
75 BR40 120 BR40
b BR40 150 BRYO
9P BR40 150 BRH#O
140 BR40 200 BRYO
140 BR40 300 BRUO
2do BR40 300 BRHO
3do BR40 N/A NA
Type ER reflector lamps
Rated lamp Test lamp
Wafts Type Watts Type
5p ER30 75 ERBO
75 ER30 150 ERBO
140 ER30 N/A N/A
Type PAR reflector lamps
Rated lamp Test lamp
Watts Type Watts Type
6p PAR38 100 PAR38
76 PAR38 150 PAR38
8b PAR38 150 PAR38
1o PAR38 150 PAR38
140 PAR38 250 PAR38
240 PAR38 N/A N/A
Type PAR tungsten-halogen reflector lamps
Rated lamp Test lamp
Watts Type watts Tybe
40 PAR16 60 PAR16
60 PAR16 90 PAR38
50 PAR20 75 PAR30L
60 PAR30S 90 PAR38
50 PAR30L 75 PAR30L
75 PAR30L 120 PAR38
45 PAR38 75 PAR38
60 PAR38 90 PAR38
75 PAR38 120 PAR38

Table 19.8.3 Continued on Next Page
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Table 19.8.3 Continued

90 PAR38 N/A N/A
100 PAR38 N/A N/A
120 PAR38 N/A N/A

Table 19.8.4

Minimum test lamp wattage for ceiling surface-mounted luminaries, W per lampholder

(See Clause 19.8.7.)

Intermediate and
Number of lamps* candelabra Medium Mediumt Mogul
1 40 60 60 300
2 25 60 60 300
3 25 60 40 300
4 15 60 25 300
5 or mofe I i i i

* Numbers are|
1This column i

FTests may be|

applicable per lampholder type for luminaires with more than one type”
b applicable only to luminaires in which the lamps are visible in figrmal use and are part of the decorg

made at any lamp wattage consistent with marking on the luminaire.

tive design.

19.9 Brangh circuit conductor temperature probe

19.9.1 The
outlet box m
circuit condu

temperature probe shown in Figure\19.9.1 shall be positioned in the outlet box &
bunting tabs, as shown, by a mechanical means, to determine the temperature
Ctors during the temperature test:

djacent to the
of the branch
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Figure 19.9.1
Branch circuit temperature probe
(See Clauses 15.2.7, 15.3.3, and 19.9.1.)
88.9 mm
7 | X (3.50 in)
iCopper surface ?3785 m"‘;
T/C soldered 79 in
T e
' I Section A-A Af% 13 mm
TAVAZE VAN +
AN, A
\YAVAVAVAY.
NAWANAS
96.5 mm
(3.80 in)
NOTES

1 Material: printefd circuit board G10 epoxy/glass 2 oz. copper.
2 Copper 25.4 mm (1in) ID 63.5 mm (2.5 in) OD.
3 Slots 4.7 mm (§.187 in) wide 14.3 mm (0.563 in) long.

4 Thermocouple (T/C) on 38 mm (1.5 in) diameter circle:
5 It is sometime$ necessary to drill clearance holes; twice the diameter of the screw, through the probe in order {
projecting mount]ng screws.

b accommodate
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19.10 Surface ceiling temperature test apparatus

19.10.1
as follows:

a) wooden parts of the structure shall be secured together with wood screws or nails;

b) wooden parts of the structure shall be as follows:

The temperature test ceiling apparatus shall conform to Figure 19.10.1 and shall be constructed

1) the face and back shall be plywood conforming to Clause 19.32, 1218 mm (48 in) square;

2) the sides shall be 2 x 6 in trade size wooden members;

c)an
the p
box i
screw

d) a metal surface utility box with cover may be mounted-te the side of the structu

ease
purpg

e) fle
to fac

f) wiri

or larger conductor, bonding the boxes together; and

g) the
batts
(3.5i
and s

19.10.2 Th

3) the ends shall be 1 x 6 in trade size wooden members; and
4) the inside supports shall be 2 x 4 in trade size wooden members;

netal octagonal outlet box, 4 x 1-1/2 in trade size, shall be securely-mounted in
ywood panel, projecting through and flush with the outer face. One’method of
5 with steel angle brackets attached to opposite sides of the box and secur
s to the inside of the plywood panel;

of making branch circuit connections. A 4 x 2-1/2 xy1-8/4 in trade size box is s
se;

ible metal or nonmetallic conduit may be installed between the outlet box and
litate replacing damaged conductors;

hg shall consist of one white and oneblack 14 AWG conductor of any type, and

test ceiling apparatus shall be-filled with two layers of faced or unfaced glass f
positioned at 90 degrees t0 each other. The insulation batts shall be approxin
n) thick and Rsi 1.4 to.Rsi 1.9 (R8 to R11), positioned directly in contact with
it to completely surround the flexible metal conduit.

brmocouples may be routed through the flexible conduit to the outlet box.

19.10.3 Th
than 1800

minimum of $00.mm

t

b test ceiling apparatus shall be mounted in a draft-free room, and shall be log
m (7#2=in) above the floor, a minimum of 300 mm (12 in) below the room (
(24 in) from any wall or other obstruction.

the center of
mounting the
bd with wood

'e to facilitate
itable for this

the utility box

one 16 AWG

ber insulation
hately 89 mm
he outlet box

ated not less
eiling, and a
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Figure 19.10.1
Surface ceiling temperature test apparatus
(See Clauses 15.2.5, and 19.10.1.)
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19.11 Surface wall temperature test apparatus

19.11.1 The temperature test wall apparatus shall conform to Figure 19.11.1 and shall be constructed as

follows:

a) wooden parts of the structure shall be secured together with wood screws or nails;

b) wooden parts of the structure shall be as follows:

1) the face and back shall be plywood conforming to Clause 19.32, 1218 mm (48 in) square;

2) the sides shall be 2 x 4 in trade size wooden members;

c) a

3) the ends shall be 1 x 4 in trade size wooden members; and
4) the inside supports shall be 2 x 4 in trade size wooden members;

etal octagonal outlet box, 4 x 1-1/2 in trade size, shall be mounted in the [center of the

plywdod panel, projecting through and flush with the outer face. The box.shall be moynted with two

steel
to op

d)an
of the

e) fle
box a

f) wiri
condy

g) the

19.11.2 The¢rmocouples may be routed-through the flexible conduit to the outlet box.

ngle brackets, 1.25 mm (0.050 in) thick, 38 mm (1.5 in) long;.:25 mm (1 in) flanges, attached
osite sides of the box and secured with wood screws to the inside of the plywoof panel;

netal surface utility box with cover, 4 x 2-1/2 x 1-3/4 in-frade size, shall be mounted to the side
structure;

ible metal conduit, 3/8 in trade size, shall becinstalled between the outlet box gnd the utility
hd secured with straight connectors;

g shall consist of one white and one black 14 AWG conductor of any type, and one 16 AWG
ctor, bonding the boxes together; and

test wall apparatus shall not be«filled with insulation.

19.11.3 The test wall shall be.mounted in a draft-free room, and shall be located a minimum of 900 mm

(36 in) abovg
horizontal po

the floor and a-minimum of 300 mm (12 in) below the room ceiling, with the 1 x|4 in ends in a
sition.
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Figure 19.11.1
Test wall apparatus — wall surface luminaires
(See Clause 19.11.1.)
406 mm (16 in) 406 mm (16 in) 406 mm (16 in) x 4 in trade size
’k j r ilu:thictkniss of
% % .“‘“‘ﬂ% e ?alz\évood back and
! } ! SECTIONA-A f
TéP
A fﬂ [O]A  1218mm
! & St @i
su0150
19.12 Surfgdce-mounted under-cabinet luminaire test alcove
19.12.1 Thqg test alcove shown in Figure19.12.1 shall have three sides made of plywood gonforming to
Clause 19.32, joined at right angles toJform a corner with butt-fitted seams secured by wopd screws or
nails. Each sifle shall project 300 mm-+(12 in) beyond the luminaire.
19.12.2 Thg luminaire shall bé mounted inside so it touches two walls and the top of the alcove, in the

configuration

and orientation that result in the highest temperatures.
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Figure

19.121

Surface-mounted under-cabinet test alcove

(See Clause 19.12.1.)

7 7 LLLL L

VLA

Luminaire

$38288B

NOTES

1 The upper drawing)is the top view.

2 The lower drawing is a section through the center of the top view.

3 Dimension A is 300 mm (12 in).
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19.13 Temperature test boxes for Type Non-IC recessed luminaries (not intended for thermal
insulation contact)

19.13.1 General

19.13.1.1 The test box shall be rectangular and have four sides, a top, and a bottom, constructed of
plywood conforming to Clause 19.32, with butt-fitted seams secured with wood screws or nails. The
bottom or front represents the mounting surface in which a hole is cut for the ceiling or wall aperture,

respectively.

19.13.1.2 The following parts may contact the test box:

a) rac«lzways, such as flexible conduit;
b) cabje and conduit connectors; and

c) fittings used to fasten hoses in air-handling luminaires.

19.13.2 Nopgmal temperature test

19.13.2.1 The sides and top of the test box as shown in Figure 19.13:2.1 for a ceiling- or wall-mounted
luminaire shdll be 13 mm (0.5 in) from the lamp housing or heat-producing components, ¢r shall be in
contact with germanently attached parts that are more than 13 mm (0.5 in) from the lamp hoysing or heat-
producing coimponents.
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Figure 19.13.2.1

Normal temperature test box for Type Non-IC recessed ceiling-mounted luminaires (not intended
for thermal insulation contact)

(See Clause 19.13.2.1.)
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NOTES

1 The upper drawing is the top view.

2 The lower drawing is the side section through the center of the top view.

3 Dimension A'is 13 mm (0.5 in).

4 Dimension B is more than 13 mm (0.5 in) and permanently attached parts are in contact with the test box.
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19.13.2.2 Holes for conduit entrance, thermocouple leads, and supply leads shall be sealed.
19.13.3 Abnormal temperature test

19.13.3.1  The four sides of the test box as shown in Figure 19.13.3.1 for a ceiling-mounted luminaire
shall be a minimum distance of 215 mm (8.5 in) from the nearest part of the lamp housing or from other
parts enclosing heat-producing components such as lamps or through-wiring junction boxes. The top edge
of the sides of the test box shall be a minimum of 215 mm (8.5 in) above the highest point of any
permanently attached part of the lamp housing.

19.13.3.2 Thermal insulation of the loose-fill type specified in Clause 19.16 shall be poured into the test

box through the-open-top-in-progressivelavers—without-applving-anv-compacting-procedure.
1 ) Proy b4 v PPy B4 L - T

19.13.3.3 The four sides of the test box shown in Figure 19.13.3.2 for a wall-mounted luminaire shall be
a minimum distance of 215 mm (8.5 in) from the lamp housing or heat-producing components. The depth
of the box shall be 150 mm (6 in) or, if the luminaire is deeper, a dimension that provides comtact with the
back of the lamp housing.

19.13.3.4 Thermal insulation of the loose-fill type specified in Clause 19:16 shall be poured into the test
box through the open top, without applying any compacting procedure, antil the box is full.
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Figure 19.13.3.1

Abnormal temperature test box for Type Non-IC recessed ceiling-mounted luminaires (not
intended for thermal insulation contact)

(See Clause 19.13.3.1.)

34064

NOTES
1 The upper drapwing is a top view.
2 The lower drayving is the side view-through the center of the top view, showing the incremental layers of insulation.
3 Dimension D if a minimum of 245.mm (8.5 in).
4 Dimension E i$ a minimum of.100 mm (4 in) of insulation, or a level 50 mm (2 in) above the lowest glass envelope ¢f the lamp.
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Figure 19.13.3.2

Abnormal temperature test box for Type Non-IC recessed wall-mounted luminaires (not intended
for thermal insulation contact)

NOTES

1 The upper drawing is a top view.

(See Clause 19.13.3.3.)

831A

2 The lower drawing is the side section through the center of the top view, shown with insulation.

3 Normal temperature test without insulation.

4 Abnormal temperature test with insulation.

5 Dimension D is 215 mm (8.5 in) minimum.

6 Dimension F is 150 mm (6 in) or, if the luminaire is deeper, a dimension that provides contact with the back of the lamp housing.
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19.14 Temperature test box for Type Non-IC, marked spacings, recessed ceiling-mounted
luminaires (not intended for thermal insulation contact)

19.14.1 Marked spacings normal temperature test

19.14.1.1 The test box shown in Figure 19.14.1.1 shall be square and shall have four sides, a top, and a
bottom constructed of plywood conforming to Clause 19.32, with butt-fitted seams secured with wood
screws or nails.

19.14.1.2 The luminaire light aperture center, as shown in Figure 19.14.1.2, shall be located in a hole cut
in the center of the surface of the test box that represents the ceiling surface.

19.14.1.3 TIhe inside length of each of the four sides of the test box shall be twice thetlight aperture
center to thebuilding side wall marked on the luminaire, as shown in Table 19.14.1.1 andyFigure 19.14.1.1.

19.14.1.4 The inside height of the test box shall be the measured height, of\the lumirjaire plus the
spacing, as marked on the luminaire, to an overhead building member.

19.14.1.5 Holes for conduit entrance, thermocouple leads, and supplydeads shall be sealed.

Table 19.14.1.1
Marked spacing test box inside dimensions. for-normal temperature tests

(See Clause 19.14.1.3.)

Center-tojcenter of Luminaire center to side Inside length and width of
adjacent Iyminaires, building member, test box,
mm (in) mm (in) mm (in) Inside height of test box

600 (24) 300 (12) 600 (
900 (36) 450 (18) 900 ( Luminaire heighf plus marked
1200 (48) 600 (24) 1200 (48) spacing from top of luminaire to
1500 (60) 260 (30) 1500 ( overhead buildjng member

( ( (

1800 72) 900 36) 1800
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Figure 19.14.1.1

Marked spacings test box normal temperature

(See Clauses 12.8.3.1, 19.14.1.1, and 19.14.1.3.)
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Notes
C - Light aperture center.
E — Light aperture center to inside of test box.
F — Inside test box side length. (2 x Dimension E)
G — Luminagire height. (Bottom inside of test box to
top of permanently attached parts)
H — Top of lamp housing to inside of test box.

J — Inside height of the test box. (Dimensions G + H)
S3847
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Figure 19.14.1.2

Recessed luminaire mounting spacings — Type Non-IC marked spacings (not intended for thermal
insulation contact)

(See Clauses 12.8.3.1 and 19.14.1.2.)

W Building sidewall

S3832A

Top view — luminaire spacing
Legend:
A = width of luminaire
B = length of luminaire
C = light aperture center
D = light aperture center-to-center spacing (2 x dimension E)

E = light aperture center to combustible side building member
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19.14.2 Marked spacings abnormal temperature test — reduced spacings

19.14.21 The test box shown in Figure 19.14.2.1 shall be rectangular and shall have four sides, a top,
and a bottom constructed of plywood panels conforming to Clause 19.32, with butt-fitted seams secured
with wood screws or nails. The bottom shall represent the mounting surface in which a hole shall be cut for
the ceiling aperture.

19.14.2.2 Holes for conduit entrances, thermocouples, and supply leads shall be sealed.

19.14.2.3 The sides and top of the test box shall be 13 mm (0.5 in) from the lamp housing or other heat-
producing components, or shall be in contact with permanently attached parts that are more than 13 mm

(05 |n) from the |9mp hot |eing orother heat prnrll |r\ing r\r\mpr\nnnfe_

19.14.2.4 The following parts may contact the test box:
a) racgways, such as flexible conduit;
b) cable and conduit connectors; or

c) fittings used to fasten hoses in air-handling luminaires.
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Marked spacings test box abnormal temperature — reduced spacings

Figure 19.14.2.1

(See Clause 19.14.2.1.)
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S3848A

K = side of lamp housing to inside of test box, 13 mm (0.5 in)

L = top of lamp housing to inside of test box, 13 mm (0.5 in) or in contact
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19.14.3 Marked spacings abnormal temperature test — thermal insulation

19.14.3.1 The test box shown in Figure 19.14.3.1 shall be rectangular and shall have four sides and a
bottom constructed of plywood panels conforming to Clause 19.32, with butt-fitted seams secured with
wood screws or nails. The bottom shall represent the mounting surface in which a hole shall be cut for the
ceiling aperture.

19.14.3.2 The four sides of the test box shall be a minimum distance of 215 mm (8.5 in) from the nearest
part of the lamp housing or other heat-producing components. The top edge of the sides of the test box
shall be a minimum of 215 mm (8.5 in) above the highest point of the lamp housing.

19.14.3.3 Themalinsulation-of-the looseafill fypn epnr\ifinrl in-Clause-19. 16 shall be poured into the test
box through the open top, in progressive layers, without applying any compacting procedure;
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Figure 19.14.3.1

Marked spacings test box abnormal temperature — thermal insulation

(See Clause 19.14.3.1.)

S3833A

NOTES

1 The upper drawing is a top view.

2 The lower drawing is a side section.

3 Dimension M is 215 mm (8.5 in) from the nearest part of the lamp housing or other heat-producing products.

4 Dimension N is a minimum of 100 mm (4 in) of insulation, or a level 50 mm (2 in) above the lowest glass envelope of the lamp.
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19.15 Temperature test box for Type IC recessed luminaries (intended for thermal insulation
contact)

19.15.1 The test box shall be rectangular and shall have four sides and a bottom constructed of plywood
panels conforming to Clause 19.32, with butt-fitted seams secured with wood screws or nails. The bottom
or front shall represent the mounting surface in which a hole shall be cut for the ceiling or wall aperture,
respectively.

19.15.2 The four sides of the test box shown in Figure 19.15.1 for a ceiling-mounted luminaire shall be a
minimum distance of 215 mm (8.5 in) from the nearest part of the lamp housing or heat-producing parts.
The top edge of the sides of the test box shall be a minimum of 215 mm (8.5 in) above the highest point of
any permanenily attached part of the lamp housing

19.15.3 Thqg four sides of the test box shown in Figure 19.15.2 for a wall-mounted lgminaijre shall be a
minimum distince of 215 mm (8.5 in) from the nearest part of the lamp housing. The depth of|the box shall
be 150 mm (g in) or, if the luminaire is deeper, a dimension that provides contact with’the back of the lamp
housing.

19.15.4 Thgrmal insulation of the loose-fill type specified in Clause 1916 shall be poured| into the test
box through the open top, until level with the top, without applying any compacting procedure.
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Figure 19.15.1

Recessed luminaire test box, ceiling-mounted — Type IC (intended for thermal insulation contact)

normal and abnormal temperature tests

(See Clause 19.15.2.)

$3834A

NOTES
1 The upper draing is a top view.

2 The lower drayving is a side section through the center of the top view.

3 Dimension D is 215 mm (8.5 in).from the nearest part of the lamp housing or other heat-producing parts.
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Figure 19.15.2

Temperature test box for Type IC recessed wall-mounted luminaires (intended for thermal
insulation contact)

(See Clause 19.15.3.)

S3835A

NOTES
1 The upper drawing is a top view.
2 The lower drawing is a side section through the center of the top view.

3 Dimension D is 215 mm (8.5 in) minimum.
4 Dimension F is 150 mm (6 in) or, if the luminaire is deeper, the distance required to make contact with the back of the lamp housing.
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19.16 Thermal insulation used for recessed temperature tests

19.16.1 Thermal insulation of the loose-fill type shall be conditioned to the density specified by the
insulation manufacturer to obtain a required rated thermal resistance of Rsi 0.56 to 0.678 (R3.2 to R3.85)
per inch.

19.16.2 Thermal insulation shall be conditioned, if required, by a blowing or vacuum machine before it is
placed around the test luminaire. Density shall be verified by placing insulation into a box of known volume
and weight, and then weighing the filled box. The difference in weight between the empty and full box,
divided by the volume, shall be the insulation density.

19.17 Raintest-apparatus

19.17.1 The rain test apparatus shall consist of 3 spray heads mounted in a water.Supply pipe rack as
shown in Fighre 19.17.1. The spray heads shall be in accordance with Figure 19.17.2.

19.17.2 The water pressure shall be maintained at 34.5 kPa (5 psi) at each spray head.
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Figure 19.17.1

Rain test apparatus

(See Clause 19.17.1.)
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Figure 19.17.2
Spray head
(See Clauses 19.17.1 and 19.18.1)
Assembly
F o
38-1/2 B -—| I—— C —=i 1/2 in Topered pipe
thread -
\(_ ANSI/ASME B1.20.1
N !
Y %W =
E
(mox.) - A -
H (drill through) Body
45° Countersink N (mox)
ountersink - .
3 Holes\="T (drill through)
S (deep) space 120°
RN N
NNl o o
P rlr’ ,L (T) L~ R (drill to depth
RN | y required for throat)
URFA=A
— [—— €x. Or roun
Mi— L bar stock)
U (drill through) L
—e K |—-—
J
3 Square section slots — W wide x G deep - space 120° -
60° helix — leading edges tangent to radial holes
RT100L Insert
Item mm (in) Item mm (in)
31.00 1.219 M 2.38 0.094
B 11.00 0.438 N 0.80 0.031
C 14.00 0.563 P 14.61-14.63 (4.575-0.576
D 14.68 —14.73 0.578 - 0.580 Q 11.51-11.53 0.453 - 0.454
E 0.40 0.016 R 6.35 0.250
F Optional Optional S 0.80 0.031
G 1.52 0.060 T 2.80 0.110
H 5.00 0.196 u 2.50 0.980
J 18.30 0.719 \% 16.00 0.625
K 3.97 0.156 w 1.52 0.060
L 6.35 0.250
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19.18 Sprinkler test apparatus

19.18.1 The sprinkler test apparatus shall consist of a single spray head mounted as shown in Figure
19.18.1. The spray head shall be in accordance with Figure 19.17.2.

19.18.2 The water pressure shall be maintained at 140 kPa (20 psi) at the spray head.

Figure 19.18.1

Sprinkler test apparatus

(an Clause-19 .18 1 )

|
A Luminaqire
under test

7T 04

4
Y A\
/
Water 45
pressure ﬂ — SV
gauge

g

AN

e () -==t=m (D

S$80O7A

NOTES
1 Dimension A is|915 mm (36 in):
2 Dimension B is| 75 to 150‘mm (3 to 6 in).

3 Dimension C if the height necessary for the luminaire to be mounted as intended with the dimensional center of the luminaire on a
line projected from the.centerline of the nozzle head.
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19.19 Bond impedance and ground continuity test apparatus

19.19.1 Bo

19.19.11

nd impedance

The bond impedance test apparatus shall consist of an indicating instrument and an ac or dc

power supply of approximately 12 V providing a current of 30 A through the bonding means being

evaluated.

19.19.2 Ground continuity

19.19.21

400\

The ground continuity test apparatus shall be an ohmmeter or similar indicating instrument

Capable of meastrit ) 64

U iZ.

19.20 Dielgctric voltage-withstand test apparatus

19.20.1

The dielectric voltage-withstand test apparatus shall include a 40 to 70.Hz transforn

essentially sinusoidal output with a rating sufficient to maintain the required test potential an

indicating an

regulating the output test potential. The sensitivity for the trip.circuit shall be 3

100 mA at the specified test voltage, and the equipment shall includecan‘audible or visiblg

breakdown.

19.20.2 Ift
voltmeter in

test potential
a single test
include a po
reset followin

19.20.3

If t:r
the output cifc

19.21 Impsa
19.21.1 Th
0.54 kg (1.18

19.21.2 Fo
swing as a
shown in Fig|

ne output of the test equipment is 500 VA or moré,/the test potential shall be i
he primary circuit or in a tertiary winding circuit; by a selector switch marked t

or by a marking in a readily visible location to\indicate the test potential of equi
potential output. When a marking is used-without an indicating voltmeter, the eq
bitive means, such as a power-on lamp, to indicate that the manually reset sw
g a tripout.

e output of the test equipmentis-less than 500 VA, the equipment shall include
uit to directly indicate the test:potential.

ct test apparatus

e impact shall be ‘produced by dropping a steel sphere 51 mm (2 in) in diameter
Ib) from the height required to produce the desired impact force, as shown in Fi

surfaces) other than horizontal, the steel sphere shall be suspended by a ¢
pendulum through the vertical distance required to produce the required imq
ren19.21.2.

ner having an
d a means of
maximum of
indication of

ndicated by a
b indicate the
pment having
uipment shall
tch has been

a voltmeter in

and weighing
pure 19.21.1.

ord and shall
act force, as
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Figure 19.21.1

Impact test apparatus horizontal surface

(See Clauses 17.5.7.2 and 19.21.1.)

C;}‘\—— SPHERE

| START
| POSITION
|
|
|
|
!
|
|
l SPHERE
| IMPACT
: POSITION
L

»;

TEST

SAMPLE
" /RIGID SUPPORTING(SURF ACE ////
A A A A SN A A

S3836



https://ulnorm.com/api/?name=UL 1598 2024.pdf

JANUARY 31, 2024 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598 233

Figure 19.21.2

Impact test apparatus vertical surface

(See Clauses 17.5.7.2 and 19.21.2.)

|
|
|
|
|
|
|
| e
\
N : \ POSITION
— \
x | \
& | \ J
- |
\(n | \ D
% : \\ /// H
\é 'l\___,,/’(\/\/
\@ TEST ~
g SAMPLE \— SPHERE
= IMPACT POSLTION
\\ RIGID SUPPORTING SURFACE
NN XN N N N
S3837

19.22 Artidulate probe

19.22.1 The articulate probe shall be ¢onstructed in accordance with Figure 19.22.1.
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NOTES

Figure 19.22.1
Articulate probe with web stop

(See Clause 19.22.1.)

35 APPROX. {
RADIUS\m 30 N 50
58
Nall !
‘ | 0
05 '
i
) LL(ﬂ il 7; 60
\\ -
A atis |
Ninl 05, | 97 ' %
| _1 3
T\ T 100
05 —
B \&.
_f 136
oLl _d R 154
234
— | 19
J.os S
. 50 i |
|
. 25
|
| 254
N —"]
T ] 2T ]

~
(=]

[
]
]
]
]

«

5

™

RADIA

-l
- Sew

h
\
\
\
\
b

T
+\

A

/

PA100A

1 All dimensions are in millimeters

1
1
[}
[]
;' /- 25

ALL DIMENSIONS IN MILLIMETERS

RADIUS

2 The articulate probe without the web stop may be used for openings having a minor dimension less than 19.1 mm (0.75 in).
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19.23 Con

19.23.1

NOTES
1 The outer line
2 Dimension A,

3 Dimension B,

19.24 Five
19.241 Th
19241 M

19.242 Th

in) and an ing

19.24.3 Th
be provided
under test.

duit knockout and twistout test apparatus

Figure 19.23.1

Knockout and twistout test plate support apparatus

(See Clause 19.23.1.)

A

O

|
A

()
T
Minimum area of support %x?

S3838A

Indicates the test plate size.
he minimum dimension to the outside diameter-ofithe knockout, is 13 mm (0.5 in).
he minimum area of support, is 13 mm (0.5+n):

inch flame test apparatus

e test apparatus shall be as shown Figure 19.24.1 and in accordance with ASTM

EX) In Mexico, Clause 19.24.1 does not apply.

b burner shall be of the Bunsen or Tirrill type with a length of tube 89 to 101 mm
ide diameter of 9.5 to 11.1 mm (0.375 to 0.438 in).

A conduit knockout or twistout test plate shall be supported as shown in Figure 19.23.1.

D 5048.

(3.50 to 3.98

bburner shall be supported by a 20 degree angle block, and suitable guidancqz means shall

0 allow the burner to be positioned repeatedly in the same position relative to the material

19.24.4 The gas supply shall be of technical grade methane gas or natural gas having an energy density
of approximately 37 mJ/m? (1000 btu/ft3).

19.24.5 A cotton indicator shall be placed approximately 300 mm (12 in) below the test specimen.
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Figure 19.24.1

Five-inch flame test apparatus

(See Clause 19.24.1.)

e .

Tesd
spegcimen

C
J___ Cotton

== ( ) 1
Flame Test
adjustment position

S3839A

NOTES

1 Dimension A, the flame height, is 125 £10 mm (5 in) in the vertical position.

2 Dimension B, the inner flame cone height, is 40 £10 mm (1.5 in).

3 Dimension C, the burner tube length, is 89 to 101 mm (3.50 to 4 in).

4 Dimension D, the burner base test mounting angle, is 20 degrees from the horizontal.

5 Dimension E, the cotton location, is 300 mm (12 in) directly below test specimen.
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19.25 UV exposure test apparatus

19.25.1 The apparatus shall be in accordance with ASTM G 155-98.

19.25.1 (MEX) In Mexico, the apparatus shall be in accordance with NMX-J-553-ANCE.
19.26 Gasket compression test apparatus

19.26.1 The test apparatus shall be as shown in Figure 19.26.1. The backing plate shall be galvanized or
painted sheet steel, 50 mm (2 in) wide, 225 mm (9 in) long, and 1.6 to 3.5 mm (0.063 to 0.140 in) thick.

19.26.2 ThEtestspecimen shalt be 25 mm (1 In) wide and 200 mm (g8 In) fong, and shall e attached to
the backing plate by the manufacturer, using the proposed adhesive and production method:

19.26.3 The weight shall be a round steel bar 100 mm (4 in) in diameter, approximately 300 mm (12 in)
long, weighir|g 18 kg (40 Ib), and producing a pressure of 69 kPa (10 Ibs/in?) on thetest specimen.

Figure 19.26.1

Gasket compression test apparatus

(See Clause 19.26.1.)

1 ¥mes
=

225 mm (9"in) ¢ 200 mm (8 in)

—= = 25 mm (1 in)

— 100 mm (4 in)

f

300 mm (12 in) §

Weight
Test specimen
Backing plate

$38408
19.27 Lampholder mounting torque test apparatus

19.27.1 The test apparatus shall be as shown in Figure 19.27.1.
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Medium-base lampholder mounting torsion test apparatus

Figure 19.27.1

(See Clause 19.27.1.)

] M
B Top view_ - ] ]
— =
0 m: e
Side view

SB1097C

19.28 Glowrwire test apparatus

19.28.1 Thsg
See the IEC

19.28.1 (MH
from NMX-J-5

19.28.2 Thd
diameter of 4

19.28.3 As

description of the test apparatus shown in Figure 19.28.1 is an excerpt from |IE

454 kg
(10 Ibs)

ublication for complete apparatus details and operation.

X) In Mexico, the description of the test apparatus shown in Figure 19.28.1
65/2-10-ANCE. See the ANCE publication for complete apparatus details and o

glow-wire/shall consist of a specified loop of a nickel/chromium (80/20) wire w
mm (0:36’in). The loop shall be formed so as to prevent fine cracking at the tip.

heathed fine-wire thermocouple, having an overall diameter of 0.5 mm (0.02 in)

C 60695-2-1.

s an excerpt
peration.

th a nominal

and wires of

NiCr and NiAl, Type K, with the welded point located inside the sheath, shall be used for measuring the
temperature of the glow-wire. The sheath shall consist of a metal resistant to the temperature of at least
960 °C. The thermocouple shall be arranged in a pocket hole, 0.6 mm (0.24 in) in diameter, drilled in the
tip of the glow-wire.

19.28.4 The instrument for measuring the thermovoltage shall be capable of reading 1000 °C with an

accuracy of 1

°C.

19.28.5 The glow-wire shall be electrically heated with a low-voltage transformer, and the current
required to heat the tip to a temperature of 960 °C shall be between 120 and 150 A. A voltage adjustment
method shall be provided to allow continuous adjustment of the power level to achieve the desired glow-
wire tip temperature.
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19.28.6 The positioning clamp shall be designed to support the test specimen and apply the glow-wire to
the specimen in a horizontal plane with a force of 0.8 to 1.2 N (0.18 to 0.27 Ib). The force shall be
maintained at this value when either the glow-wire or the specimen is moved horizontally towards the
other. The mechanism shall allow at least 7 mm (0.275 in) penetration of the glow-wire into the specimen,
and a stop mechanism shall be provided to mechanically limit penetration to a distance of 7 mm (0.275 in).

19.28.7 To evaluate of the risk of spread of fire or of falling glowing particles from the specimen, a piece
of flat, smooth, white pine wood board, approximately 10 mm (0.4 in) thick and covered with a single layer
of tissue paper, in loose contact, shall be located at a distance of 200 5 mm (7.8 £0.2 in) below the glow-
wire. The tissue paper shall be undyed, soft, strong, and lightweight, weighing between 12 and 30 gm/m?
(0.004 and 0.009 oz/ft?).
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Glow-wire test apparatus

Figure 19.28.1

Flame height scale

(See Clauses 17.7.6 and 19.28.1 and 19.28.1(MEX).)

Positioning Glow—wire
Clomp /_ _
——
Carriage Tensioning
\ .—" / Lord
| ]
Weight
L Pine wood Power
board connection
Open spacé
-
. \ %
—J N
: 1]

Stop clamp q—/_ 2 Penetration scale

)
]

S3841A

C
\Z
L Thermocouple
A inserted in
glow-wire tip
9 mm ‘I_:_l/—/;gm (1.25 in)
(0.35 in)]

12 mm (0.47 in) —=
50 mm (1.96 in)
70 mm (2.75 in)

Glow-wire detail
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19.29 Horizontal burning flame test apparatus

19.29.1 The test apparatus shall be as shown in Figure 19.29.1 and in accordance with ASTM D 635.

Figure 19.29.1

Horizontal burning flame test apparatus

(See Clauses 17.25.7, 17.25.9, 19.29.1 and 19.29.1(MEX).)

25mm 75mm 25mm
d ind (3 ind (1 in)
| | /— SPECIMEN\
P S A
9 \\\\\\\\\\\\\\\\ /) @ 45°
10mm <0.4 in i
&%
45° 7
LN
WIRE
GAUZE o
S3842
19.29.1 (MEX) In Mexico, the fest apparatus shall be as shown in Figure 19.29.1 and in ac¢ordance with
NMX-J-307-ANCE.
19.30 Vertical burning flame test apparatus
19.30.1 The testapparatus shall be as shown in Figure 19.30.1 and in accordance with ASTM D 3801.

19.30.1 (MEX) In Mexico, Clause 19.30 does not apply.

19.30.2 The burner shall be of the Bunsen or Tirrill type with a length of tube 89 to 101 mm (3.50 to 3.98
in) and an inside diameter of 9.5 to 11.1 mm (0.375 to 0.438 in). The tube shall not be equipped with
stabilizers and other end attachments.

19.30.3 The gas supply shall be of technical grade methane gas or natural gas having an energy density
of approximately 37 mJ/m? (1000 btu/ft3).
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Figure 19.30.1

Vertical burning flame test apparatus

(See Clauses 17.26.5 and 19.30.1.)

AN

BN

1 [=——58
A
Cotton
{ — ] [ —\\zrm: ’
Flame Test
adjustment position
43843A

NOTES

1 Dimension A,

he flameé height, is 19 mm (0.75 in) in the vertical position.

2 Dimension B,

Tedistarce fromrthecottorrtocation to thetestspecime ;75360 Tmmm(+2m):


https://ulnorm.com/api/?name=UL 1598 2024.pdf

JANUARY 31, 2024 NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598 243

19.31 Needle flame test apparatus
19.31.1 The test apparatus shall be in accordance with Figure 19.31.1.

19.31.2 The burner to produce the test flame shall consist of a tube that is at least 35 mm (1.38 in) long
and that has a bore of 0.4 to 0.6 mm (0.016 to 0.024 in) and an outer diameter not exceeding 0.9 mm
(0.035in). A hypodermic needle, with the tapered end cut off, may be used for the test apparatus.

19.31.3 The burner shall be supplied with butane or propane gas having a purity of at least 95 percent.
There shall be no air admitted to the burner tube.

Figure 19.31.1

Needle flame test apparatus

(See Clauses 17.27.9 and 19.31.1.)

I
A
1 Specimen
45°
i
Flame Test
adjustment position

S3844A

NOTE: Dimensipn A, flame height, is 11 to 13 mm (0.43 to 0.5 in) in the vertical position.

19.32 Plywood test box material

19.32.1 The plywood used for constructing temperature test boxes shall be 12 mm (0.5 in) thick, with at
least one side that has all voids filled and sanded.

19.33 (MEX) Insulation resistance test apparatus

19.33.1 (MEX) In Mexico, insulation resistance measurements shall be made using a 500 V dc insulation
tester or other suitable equipment. For safety reasons, the test shall be performed with the luminaire
disconnected from the power supply and away from the rain test apparatus.

19.34 (MEX) Vibration test apparatus

19.34.1 (MEX) In Mexico, the following equipment shall be used for vibration testing:
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a) vibration table (Figure 19.34.1 (MEX));
b) mounting arm; and
c) chronometer.
Figure 19.34.1 (MEX)
Vibration table
[See Clause 19.34.1 (MEX).]
Attactmrentpomnt-forz
. luminaire in the Y axis
Z axis
X axis
\ mto
attachment
point
Yaxs/
su0192
20 Marking
20.1 General
20.1.1 A lurpinaire shall be legibly marked using one or more of the following methods ir] accordance
with Table 20|14

a) lettering on a pressure-sensitive label;
b) paint stencilled lettering;

c¢) ink-stamped machine lettering;

d) ink-hand-stamped lettering;

e) indelibly printed lettering;

f) die-stamped lettering;

g) embossed lettering;

h) molded or cast lettering; and
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i) etched lettering in metal.

20.1.2 A pictogram in accordance with Annex D may be used as a substitute for the corresponding text
of Table 20.1.1, and shall be the subject of special investigation.

20.1.3 A marking shall be of the minimum size (S__ ) and in the location (L__) shown in the “Format”
column of Table 20.1.1 and as defined in Table 20.1.2 and Table 20.1.3.

20.1.3A With regard to the minimum size requirements in Clause 20.1.3, when the size and shape of the
luminaire does not permit all required product markings to physically fit on the luminaire (e.g., those
designed locations L1, L2, and L3), then the letter height of these required markings may be
proportionat

I reduced-solonaas-thevremainleaible
J J J J *

20.1.4 "Ver
exact words
wording for 0

batim" in the “Text” column of Table 20.1.1 indicates that the marking shall.¢cons
shown or a marking including these words and conveying the original inter
ther markings in the Table may be used, subject to evaluation.

ist of only the
t. Alternative

20.1.4A “Q
code, or web

R” in the “Text” column of Table 20.1.1 indicates that the marking may be provjded by a QR
address link, that directs the user to a website that contains the required information.

20.1.5 The
mm (0.010 in

characters of embossed, molded, or cast lettering, either in or out, shall be a minimum of 0.25

) in depth.

20.1.6 Whq
stencilled, in

n a permanent-type label (Type P) is required in accordance with Table [20.1.3, paint
-stamped, and indelibly printed lettering.shall be legible as determined by the {est of Clause

20.3. The stg

20.1.7 Pres
adhesive shd
20.1.7 (ME

20.1.8 The
be suitable fq

20.2 Identi

mping device shall provide consistent and even pressure, regardless of the ope

sure-sensitive labels and nameplates of the permanent type (Type P) that ar
Il be in accordance with CSA C22.2 No.0.15 or UL 969.

X) In Mexico, Clause 20{.7 does not apply.

adhesive of pressure-sensitive labels and nameplates of the permanent type
r the mounting(surface, temperature, and environment.

fication andratings

ator.

e secured by

Type P) shall

20.21 A Iu1ninaire shall be marked with the following:

a) manufacturer's identification, in accordance with Table 20.1.7, Ttem 4.7,

b) date code of at least the month and year of manufacture, in accordance with Table 20.1.1, Item

4.3;

c) factory identification, if more than one location, in accordance with Table 20.1.1, ltem 4.6; and

d) oth

er markings, as required.

20.2.2 A luminaire shall be marked with catalogue number, model number, series number, or other
similar designation in accordance with Table 20.1.1, ltem 4.2.

20.2.3 A luminaire that employs a ballast or transformer shall be marked with the input rating in volts,
hertz, and total amperes or watts, in accordance with Table 20.1.1, Item 1.3, unless:


https://ulnorm.com/api/?name=UL 1598 2024.pdf

246

NMX-J-307/1-ANCE ¢ CSA C22.2 No. 250.0:21 + UL 1598

JANUARY 31, 2024

a) the required marking is shown on the ballast or transformer, and is visible during installation and
inspection of wire connections; or

b) the

luminaire is intended for use with a remote ballast or transformer.

20.2.4 Where parts of a luminaire, except for lenses, diffusers, and decorative parts, are shipped in more
than one package, each package shall be marked with the following:

a) the manufacturer's identification, in accordance with Table 20.1.1, Item 4.1; and
b) part numbers, group numbers, descriptive designation, or other identification, in accordance with
Table 20.1.1, Item 1.8.

| 2025 (cAN) Deleted

| 2025 (MEX) Deleted

20.2.5 The markings in Table 20.1.1 are provided in the following order: English, French, an

Note 1: In Cana

also be in FrenclH].

Note 2: In Mexic

20.3 Durab

20.3.1 Stam
given one wi
mineral spirits

20.4 Lumin

20.4.1 Whe
or oriented in
installer, in ag

2042 Alu
150 °C, duri
only, in accor

20.5 Wiring;1i

20.5.1

a, bilingual marking is the jurisdiction of Canadian provincial regulatory‘authorities, which may re

, all markings shall be in Spanish.

lity of stamped ink marking test

ped ink markings shall be dried at roomtemperature for at least 5 d, after which
pbe with a cloth dampened with wateryand then a second wipe with a cloth da
, without becoming illegible.

laire mounting and orientation

N the mounting position of a luminaire is not visually evident and it is required td
a particular positiofn:to comply with this Standard, a marking shall be provided t
cordance with Fable 20.1.1, ltem 2.13.

inaire that_has a mounting surface temperature of more than 90 °C, but n
g the normal temperature test shall be marked for installation on a noncombus
ancéwith Table 20.1.1, Item 2.6.

i Spanish.

huire marking to

they shall be
mpened with

be mounted

o instruct the

bt more than
stible surface

Wiring instructions that specify the proper method of connecting the grounding means and

maintaining polarity shall be included with the luminaire in a manner that will require the installer to handle
the instructions during installation, or the luminaire carton shall be marked to require installation by a
person familiar with the construction and operation of the product and the hazards involved, in accordance
with Table 20.1.1, Item 1.31.

20.5.1.1 Deleted

20.5.2 In lieu of providing an instruction sheet or tag (designation L5), installation, and assembly
instructions (Table 20.1.1, Item 1.33) may be provided on a publicly accessible web site if the equipment is
marked in accordance with Table 20.1.1, ltem 1.44.1.
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20.5.3 In lieu of providing “Type N and “Type T” markings on a luminaires physically too small to
accommodate the requirements, the markings may be provided in the installation instructions or
accessible via a QR Code marking on the product.

20.6 (MEX) Marking requirements in Mexico
20.6.1 (MEX) General

20.6.1.1 (MEX) In Mexico, markings and labels on luminaires, instruction sheets, and cartons shall meet
the requirements of Clauses 20.6.2 (MEX), 20.6.3 (MEX), and 20.6.4 (MEX), as applicable.

20.6.1.2 (MEX)Th Mexico, markings and 1abels on iuminaires, mstruction sheets, and cartgns shall meet
the following|requirements:

a) thq use of a period as decimal point shall not be allowed. A comma shall be’used|as a decimal
point;

b) magnitudes less than the unit shall be represented with a zero followed by #, where # equals
magnijtude (for example, 90 cm = 0.90 m);

c) letter size shall not apply to any marking; and

d) where applicable, input voltages (V) and current symbols“shall be:
1) c.a. instead of AC; or

2) c.d. instead of DC; and

3) ~.

20.6.2 (MEX) Luminaires

20.6.2.1 (MEX) In Mexico, luminaires.shall be marked with the following:

a) thg name or trademark;*model, or manner in which the manufacturer or importer|identifies the
prodyct;

b) thd maximum-wattage in watts and maximum current in amperes;

c) thef nominalfrequency (Hz), when the frequency is different from 60 Hz;

d) the type and lamp wattage in watts;

e) a statement that identifies the origin of the product;

f) the following statement in accordance with Table 20.1.1, Item 1.43: PARA CONEXIONES DE
ALIMENTACION UTILICE CONDUCTORES ADECUADOS PARA: XX °C the temperature in
accordance with Table 20.6.2.1 (MEX);

g) the following statement for indoor luminaires only: TEMPERATURA AMBIENTE MAXIMA DE
OPERACION: XX °C, in accordance with Table 20.6.2.1 (MEX) and Table 20.1.1, Item 2.32.
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Table 20.6.2.1 (MEX)
Marking for temperature at possible points of contact

[See Clause 20.6.2.1 (MEX).]

Temperature at the points of possible contact of the supply
conductors and the luminaire, Temperature to be marked on the luminaire,
°C °C
60 or less 60
61-75 75
76 —90 90
106 — 125 125
126 — 155 155
156 — 200 200
NOTE These values include the ambient temperature.

20.6.3 (MEX) Instruction sheets

20.6.3.1  (MEX) In Mexico, instruction sheets shall include the following:
a) a sg¢ntence that invites the customer to read the instruction sheet;

b) thg national manufacturer's or importer’'s name, address, telephone number,| and telefax
number;

c) thelname or trademark, model, or manrer in which the manufacturer or importer dentifies the
produgt;

d) elegtrical connection instructions for the appropriate function of the luminaire; and

e) nominal electrical input features of the luminaire according to Clause 20.6.2 (MEX).

20.6.4 (MEX) Cartons

20.6.4.1 (MEX) In Mexico, cartons shall include the following markings:

a) a glaphierepresentation or product name, except when it is obvious;

b) thg_national manufacturer’'s or importer's name, address, telephone number| and telefax
number;

c) a statement that identifies the origin of the product;
d) the type and lamp wattage;
e) the following electrical characteristics
1) nominal input voltage(s) and symbol;
2) maximum wattage in watts or maximum current in amperes; and
3) nominal frequency (Hz) when the frequency is different from 60 Hz; and

f) the number of pieces per carton.
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Table 20.1.1
List of markings
(See Clauses 20.1.2t020.1.4 and D.1.)
Clause
Item Installation instructions Text Format reference
1.1 MIN __ °C SUPPLY CONDUCTORS Verbatim S16-L3 and 6.7.2.4,
; N S32-L4 6.16.1.5,
LES FILS D’ALIMENTATION °C MIN 16.1.5 (CAN),
CONDUCTORES DE ALIMENTACION °C Min 7.2.3.2,
7.2.3.3,
7.2.34,
7.2.35,
8.5.2,
10.5.4,
1.6.11 (USA),
1.6.11 (CAN),
1.6.12 (CAN),
12.8.1.2
13.3.41
1.2 CONNECT TO BRANCH CIRCUIT RATED ____ AMPS MAX S16-L3 12.8.1.8,
POUR CONNEXION A UNE DERIVATION DE 1268.1.9
___ AMPERES MAX
CONECTAR A CIRCUITO DERIVADO CON CORRIENTE
NOMINAL MAXIMA
1.3 _ JOLTS___ AMPS___ WATTS __ HERTZor___ V S16-L3
A W__HZ 106.1
- 20.2.3
___JOLTS ___ AMPERES ___ WATTS ___ HERTZou
A W__ Hz
___JOLTS ___ AMPERS ___ WATTS ___ HERTZ'es
V_ A W_ Hz
14 | __ \JOLTS __ _HERTZor__V___ HZ S16-L3 2.2,
__ JOLTS ___ HERTZou___V__ .HZ 114
__ JOLTS __ HERTZo___V_ \Hz
1.5 N or NEUTRAL or W or WHITE S16-L3 6.11.1
N or NEUTRAL or W or WHITE
[Aucyne traduction ne s’applique]
N o NEUTRO o W.@ BEANCO
1.6 SUITABLE FOR QPERATION IN AMBIENT NOT S16-L2 13.4.31
EXCEEDING °C
PEUT ETRE'UTILISE A UNE TEMPERATURE AMBIANTE
N'EXCEDANT PAS °C
APTO PARA FUNCIONAR EN AMBIENTES HASTA ___°C
1.7 SUITABLE FOR USE AS A RACEWAY QR S16-L3 5.20.3
PEUT ETRE UTILISE COMME CANALISATION
APTO PARA USAR COMO CANALETA
1.8 ASSEMBLE PART [Catalogue Number] S24-L4 5.2.3,
ONLY WITH PART [Catalogue Number] 20.2

ASSEMBLER LA PIECE [rt‘éférence au catalogue]
SEULEMENT AVEC LA PIECE [référence au catalogue]

PIEZA ENSAMBLADA [numero de catalogo]
SOLO CON LA PIEZA [numero de catalogo]

Table 20.1.1 Continued on Next Page
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1.9 USE ONLY WITH [Manufacturer] [Catalogue Number] QR S16-L2 12.8.1.7
TRIMS
UTILISER SEULEMENT AVEC DES GARNITURES
[fabricant] [référence au catalogue]

USAR SOLO CON GUARNICIONES
[nim. de catalogo] [fabricante]

1.10 | USE ONLY WITH [Manufacturer] [Catalogue Number] QR S16-L2 12.7.1.9 (USA),
LUMINAIRE 13.2.4.4 (USA)
UTILISER SEULEMENT AVEC UN LUMINAIRE
[fabricant] [référence au catalogue]

USAR SOLO CON LUMINARIA
[num. de catalogo] [fabricante]

1.1 USE WITH LISTED LIGHT DIFFUSER QR S16-L2 1B.2.4.3 (USA)
UTILI$ER AVEC UN DIFFUSEUR DE LUMIERE
USAR CON DIFUSOR DE LUZ HOMOLOGADO/ LISTADO
[numdro de pieza]

1.12 | PROARIETARY WIRING SYSTEM QR S16-L2 6.16.1.1
[Namg, Part Number, Cautionary Marking]

RESEAU DE CABLAGE BREVETE

[nom, huméro de la piéce, mise en garde]
SISTHMA DE GABLEADO EXCLUSIVO
[nombre, numero de pieza, marca de precaucion]

1.13 | DO NOT INSTALL INSULATION WITHIN 76 mm (3 in) OF S16-L2 12.8.1.10,
ANY RART OF THE LUMINAIRE 12.8.41,
NE PAS METTRE L'ISOLANT A MOINS DE 76 mm (3.pd) 12.81.14
DE TQUTE PARTIE DU LUMINAIRE
NO INSTALAR AISLAMIENTO A MENOS DE 76 MM DE
CUALQUIER PARTE DE LUMINARIE

1.14 | VAPOR BARRIER MUST BE SUITABLE FOR 90 °C QR S16-L2 12.8.1.12,
LE PARE-VAPEUR DOIT CONVENIR ROUR 90 °C 12.8.1.12 (USA)
LA BARRERA DE VAPOR DESE SER APROPIADA PARA
90 °C

1.15 | SUITABLE FOR AIR-HANDLING USE QR S16-L2 13.2.41
CONVIENT AU TRAITEMENT DE L'AIR
APTO|PARA USAR CON CIRCULACION DE AIRE

1.16 | VENTJLATING:OR COOLED AIR ONLY QR S16-L2 13.24.2
AIR DE.VENTILATION OU AIR REFROIDI SEULEMENT
UNICAMENTE AIRE DE VENTICACION O EN FRTADO

1.17 | INSTALL ONLY IN ENVIRONMENTAL AIR-HANDLING S16-L3 13.24.7
SPACES WHERE A COMPLETE METAL-ENCLOSED
WIRING SYSTEM IS PROVIDED
INSTALLER SEULEMENT DANS DES ESPACES
SERVANT AU TRAITEMENT DE L’AIR OU LES RESEAUX
DE CABLAGE AU COMPLET SONT SOUS ENVELOPPE
METALLIQUE
INSTALAR SOLO EN CIRCULACION DE AIRE
AMBIENTAL SIN DUCTOS NI PLENOS DONDE SE
PROVEA UN SISTEMA COMPLETE DE CABLEADO
METALICO ENCERRADO

Table 20.1.1 Continued on Next Page
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Table 20.1.1 Continued

ONLY FOR USE IN ENVIRONMENTAL AIR-HANDLING
SPACES OTHER THAN DUCTS OR PLENUMS OR WHEN
ATTACHED TO PARTS THAT COVER VENT OPENINGS
IN ACCORDANCE WITH THE CEILING FIRERATING
SPECIFICATION

UTILISER UNIQUEMENT DANS DES ESPACES
SERVANT AU TRAITEMENT DE L’'AIR AUTRES QUE DES
CONDUITS OU DES PLENUMS S’ILS SONT FIXES A DES
PIECES COUVRANT LES OUVERTURES DE
VENTILATION, CONFORMEMENT AUX EXIGENCES
VISANT LA RESISTANCE AU FEU DU PLAFOND

Reseped.

Verbatim

§16-L2

1.19

INSTALL WITH MINIMUM SPACINGS BETWEEN

(a) CENTER-TO-CENTER OF ADJACENT LUMINAIRES:
—_Mm(__in);

(b) TGP OF LUMINAIRE TO OVERHEAD BUILDING
MEMBER: ___ mm (___in);

(c) LUMINAIRE CENTER TO SIDE BUILDING MEMBER:
m(___in).

ASSURER LES DEGAGEMENTS MINIMAUX SUIVANTS:
(a) ENTRE LENTRAXE DES LUMINAIRES ADJACENTS
__mm(___po)

(b) ENTRE LE DESSUS DU LUMINAIRE ET LELEMENT
DE CHARPENTE SE TROUVANT AU-DESSUS _ mm
(__po)

ENTRE LE CENTRE DU LUMINAIRE ET UN ELEMENT
DE CHARPENTE LATERAL ___mm (___ po)

INSTALAR CON SEPARACION MINIMA ENTRE

(a) CENTRO A CENTRO DE LUMINARIOS
ADYACENTES: __ mm(___in)

(b) PARTE SUPERIOR DE LUMINARIO Y MIENDRO
SUPERIOR DE LA CONSTRUCCION

CENTRO DE LUMINARIO Y MIENDRO LATERAL LA
CONBTRUCCION

S$16-L2

12.7.1.12,
12.8.3.1,
13.34.2

1.20

INSTALL PHOTOCONTROL OR SHORTING PLUG

INSTALLER UNE CELLULE PHOTOELECTRIQUE OU
UNE PRISE COURT-CIRCUITANTE

INSTALAR FOTOCONTROL.O CLAVIJA DE
CORJOCIRCUITO

S§16-L2

1.21

THIS|LUMINAIRE-MUST BE MOUNTED OR SUPPORTED
INDEPENDEN LY. OF AN OUTLET BOX

CE LUMINAIRENE DOIT PAS ETRE MONTE SUR UNE
BOITE DE SORTIE NI SUPPORTE PAR UNE TELLE
BOITE

S$16-L2

ESTE LUMINARIO DEBE ESTAR O SOPORTADO
INDEPENDIENTEMENTE DE UNA CAJA
TOMACORRIENTE

1.22

FOR CHAIN OR HOOK SUSPENSION ONLY

SUSPENDRE SEULEMENT A L'AIDE DE CHAINES OU
DE CROCHETS

EXCLUSIVAMENTE PARA COLGAR CON CADENA O
GANCHO

S$16-L2

1.23

LIMIT RANGE OF ADJUSTMENT TO [Instruction]

LIMITER L'AJUSTEMENT A [instructions]

LIMITAR LA AMPLITUD DEL AJUSTE A [instruccion]

S16-L1

N
b
o
N
[N

N
>
»
©
()

Table 20.1.1 Continued on Next Page
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1.24

FOR USE ONLY WITH A LUMINAIRE WITH INTEGRAL
SUPPLY CONDUCTOR SUPPORT

UTILISER UNIQUEMENT AVEC UN LUMINAIRE EQUIPE
D’'UN SUPPORT INTEGRE POUR CONDUCTEURS
D’ALIMENTATION

(EAU) PARA USO EXCLUSIVO CON LUMINAIRIO CON
SOPORTE
(CAN) PARA LOS CONDUCTORES DE ALIMENTACION

$16-L2

1.25

PUSH CONDUCTORS INTO JUNCTION BOX

ENFONCER LES FILS DANS LA BOITE DE JONCTION

S16-L2

N
N
N
[N

EMPUJAR LOS CONDUCTORES DENTRO DE LA CAJA
DE DERIVACION

1.26

FOR WSE IN NON-FIRE-RATED INSTALLATIONS ONLY

UTILISER SEULEMENT DANS DES INSTALLATIONS OU
LE DHGRE DE RESISTANCE AU FEU N'EST PAS ETABLI

PARAJUSAR EXCLUSIVAMENTE EN INSTALACIONES
CLAS|FICADAS CONTRA INCENDIOS

S$16-L2

1.27

FOR LINE VOLTS-AMPERES MULTIPLY TOTAL LAMP
WATTAGE BY 1.5

POUR LATENSION VECTORIELLE (VA) DU SECTEUR,
MULT|PLIER LA PUISSANCE TOTALE EN WATTS DES
AMPQULES PAR 1,5

PARA[VOLTS-AMPERS DE LINEA, MULTIPLICAR LA
POTENCIATOTAL DE LAS LAMPARAS POR 1,5

S$16-L3

1.28

FOR LINE VOLTS-AMPERES MULTIPLY TOTAL LAMP
WATTAGE BY 2.5

POUR LATENSION VECTORIELLE (VA) DU SECTEUR,
MULT|PLIER LA PUISSANCE TOTALE EN WATTS DES
AMPQULES PAR 2,5

PARAVOLTS-AMPERS DE LINEA, MULHREICAR LA
POTENCIATOTAL DE LAS LAMPARASPOR 2,5

S§16-L3

o2
-

1.29

FOR LINE VOLTS-AMPERES MULTIPLY TOTAL LENGTH
OF AL LAMPS IN INCHES BY '\

POUH LATENSION VECTORIELLE (VA) DU SECTEUR,
MULT|PLIER LA LONGUEUR TOTALE DES AMPOULES
EN pg PAR

PARAIVOLTS-AMPERS DE LINEA MULTIPLICAR EL
TOTA| DE TODAS LAS LAMPARAS EN PULGADAS POR

S16-L3

[e4]
N

1.30

USE THERMALLY PROTECTED BALLAST FOR TYPE
| LAMPS

$16-L2

o)
w

UTILISER UN BALLAST PROTEGE THERMIQUEMENT
POUR LES LAMPES DE TYPE

UTILIZAR BALASTRO TERMICAMENTE PROTEGIDO
PARA LAMPARAS TIPO

1.31

THIS PRODUCT MUST BE INSTALLED IN ACCORDANCE
WITH THE APPLICABLE INSTALLATION CODE BY A
PERSON FAMILIAR WITH THE CONSTRUCTION AND
OPERATION OF THE PRODUCT AND THE HAZARDS
INVOLVED

CE PRODUIT DOIT ETRE INSTALLE SELON LE CODE
D’'INSTALLATION PERTINENT, PAR UNE PERSONNE
QUI CONNAIT BIEN LE PRODUIT ET SON
FONCTIONNEMENT AINSI QUE LES RISQUES
INHERENTS

S24-L4

N [—
OA
o1 (oo
NN

Table 20.1.1 Continued on Next Page
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ESTE PRODUCTOR DEBE SER INSTALADO SEGUN EL
CODIGO DE INSTALACION APLICABLE POR UNA
PERSONA QUE CONOZCA LA CONSTUSSION Y EL
FUNCIONAMIENTO DEL PRODUCTO Y LOS RIESGOS
QUE SUPONE
1.32 | CONSULT A QUALIFIED ELECTRICIAN TO ENSURE S24-L4 11.8.1,
CORRECT BRANCH CIRCUIT CONDUCTOR 11.8.1 (CAN)
CONSULTER UN ELECTRICIEN QUALIFIE POUR VOUS
ASSURER QUE LES CONDUCTEURS DE LA
DERIVATION SONT ADEQUATS
CONSULTAR A UN ELECTRICISTA CALIFICADO PARA
ASEGURARTAELECCION DELC CONDUCTOR DE
CIRQUITO DERIVADO
1.33 | INSTALLATION OR ASSEMBLY INSTRUCTIONS S16-L5 5.1.2,
INSTALLATION OR ASSEMBLY INSTRUCTIONS 55152224
[Aucyne traduction ne s’applique] 5 15'2 5
INSTRUCCIONES DE INSTALACION O MONTAJE 6.15.1.3,
6.15.2.13,
6.16.1.1,
6.16.1.3,
7.3.1.2,
11.2.5,
11.2.5 (USA),
11.2.6,
11.6.8 (USA),
12.1.4,
12.8.4.1,
12.8.5.1
14.4.9.3,
14.5.2.3,
20.5.2
1.34 | ROUBH-IN SECTION FOR USE WITH FINISHING QR S16-L2 12.8.1.5
SECTION ___
SECTION NON FINIE A UTILISER AVEC SECTION DE
FINITIION
SECiION RUSTICA PARA USARSE EN SECCION
ACABADA
1.35 | FINIJHING-SECTION FOR USE WITH ROUGH-IN QR S16-L2 12.8.4.1
SECTION ___
SECTION DE FINIFON A UTILISER AVEC SECTION NON
FINIH
SECCION ACABADA PARA USARSE EN SECCION
RUSTICA
1.36 | ROUGH-INSECTION——FOR CONVERTIBLE QAR St16-2 12.8.4.1
RECESSED LUMINAIRE
SECTION NON FINIE POUR LUMINAIRE
ENCASTRE CONVERTIBLE
SECCION RUSTICA PARA LUMINARIA EN
POTRABLE
1.37 | FOR CABLE USE ONLY — NOT FOR PULLING WIRES S16-L3 12.3.3
UTILISER POUR LE CABLAGE SEULEMENT — NON
POUR LE TIRAGE DE FILS
PARA USO SOLO CABLE, NO PARA COLGAR
1.38 | TYPE-IC TRIMS/FINISHING SECTIONS: AA BB CC [etc.] S16-L3 12.8.4.1

TYPE NON-IC TRIMS/FINISHING SECTIONS: AABB CC
[etc.]

Table 20.1.1 Continued on Next Page
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GARNITURES DE TYPE IC/SECTIONS DE FINITIONS :
AA, BB, CC [ETC/]

GARNITURES DE TYPE NON IC/SECTIONS DE
FINITIONS :

AA, BB, CC [ETC/]

TIPO-IC CON REFLECTORES/SECCIONES
TERMINADAS:

AA BB CC [etc.]

TIPO-NO IC CON REFLECTORES/SECCIONES
TERMINADAS:

AABB CC [etc]]

1.39

Deletqdt

1.40

EXPOSED NON-METALLIC MATERIALS SUITABLE FOR
USE IN AIR-HANDLING SPACES

MATERIAUX NON METALLIQUES EXPOSES
CONVENANT POUR ETRE UTILISES DANS DES
ESPALES DE TRAITEMENT DE L'AIR

[Need|Spanish translation]

S$16-L3

1.41

MAXIMUM OF ____ AWG THROUGH BRANCH CIRCUIT
CONQUCTOR SUITABLE FOR ___ °CPERMITTED IN
BOX

UN MAXIMUM DE ___ CONDUCTEURS DE DERIVATION
___ AWVG CONVENANT POUR ___ °C SONT PERMIS
DANS UNE BOITE

NUMBRO MAXIMO DE CONDUCTORES TOMANO
___mm2(___ AWG)ATRAVES DEL CIRCUITO

DERIYADO ADEWADO PARA ___ °C PERMITIDO EN
CAJA

S§16-L3

_\_l_\
SIS
olw|w
w I Iw

1.42

USE BALLASTFOR ___ WATT ___ TYPE LAMP

UTILISER UN BALLAST CONVENANT A DES(AMPOULES
DE_|WDETYPE_

USARBALASTRO PARA LAMPARATIR®’ DE
WATTS

QR

S16-L2

o
N
N
w

1.43

THIS LUMINAIRE IS PROVIDER WITH A
FACTPRYINSTALLED EMERGENCY LIGHTING
BATTERY PACK

CE LUMINAIRE EST EQUIPE EN USINE D’'UN
APPAREILLAGE AUTONOME D’ECLAIRAGE

ESTE|LUMINARI®Q'SE PROPORCIONA CON UNA
BATERIA DE bUZ'DE EMERGENCIA INSTALADA EN
FABR|CA

§16-L2

1.44

FOR INSTALLATION USE SUPPLY CONDUCTORS

Verbatim

$16-L3

RATED __°C

UTILISER DES CONDUCTEURS D’ALIMENTATION
CONVENANTA___ °C POUR L'INSTALLATION

PARA CONEXIONES DE ALIMENTACION UTILICE
CONDUCTORES ADECUADOS PARA: XX °C

£0.6.2 (MEX)

1.441

SEE (SPECIFIC URL OR QR CODE HERE) FOR
INSTALLATION AND ASSEMBLY INSTRUCTIONS

VOIR (INSERER ICI LADRESSE URL PRECISE OU LE
CODE QR) POUR LES INSTRUCTIONS D’INSTALLATION
ET D’ASSEMBLAGE

Reserved

Verbatim

S24-L2

20.5.2

1.45

IMPORTANT SAFETY INSTRUCTIONS

Verbatim

S24-L5

8.10.2 (CAN)

Table 20.1.1 Continued on Next Page
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MESURES DE SECURITE A RESPECTER
Not provided.
1.46 | THIS LUMINAIRE IS PROVIDED WITH A FACTORY S16-L2 8.7.2,
INSTALLED EMERGENCY LIGHTING CONTROL DEVICE 10.4.
CE LUMINAIRE EST EQUIPE EN USINE D’UN
DISPOSITIF DE COMMANDE POUR L’ECLAIRAGE DE
SECOURS
ESTE LUMINARIO SE PROPORCIONA CON UNA
BATERIA DE LUZ DE EMERGENCIA INSTALADA EN
FABRICA
Item Mounting Tocations Text Format Clause
reference
2.1 DRY LOCATIONS ONLY Verbatim S16-L2 14.1.2,
POUR EMPLACEMENTS SECS SEULEMENT H20.101.2
LUGARES SECOS EXCLUSIVAMENTE
2.2 SUITABLE FOR DAMP LOCATIONS Verbatim S16-L2 14.1.2,
14.3.1.1,
CONVIENT AUX EMPLACEMENTS HUMIDES H.20.101.2
APTQ PARA LUGARES HUMEDOS
2.3 SUITABLE FOR WET LOCATIONS Verbatim S16-L2 14.1.2,
- 14.4.9.1,
CONVIENT AUX EMPLACEMENTS MOUILLES H.20.101.2
APT(Q PARA LUGARES MOJADOS
2.3.1 | SUITABLE FOR INDOOR WET LOCATIONS Verbatim S16-L2 14.1.2,
CONVIENT AUX EMPLACEMENTS MOUILLES A 14.5.2.1
LINTERIEUR
24 OUTIPOOR USE ONLY Verbatim S16-L2 8.2.1,
POUR INSTALLATION A UEXTERIEURSEULEMENT 2.36
EXCUUSIVAMENTE PARA USO EXTERNO
25 NOT FOR USE IN DWELLINGS Verbatim S16-L3 6.7.1.1,
NE PAS UTILISER DANS LES LOGEMENTS 67'1262;24
NO PARA USO EN VIVIENDAS 11.6.11 (USA),
11.6.11 (CAN),
12.8.1.2
2.6 NONLOMBUSTIBLE SURFACE ONLY Verbatim S16-L3 11.4.9,
POUR SURFACES INCOMBUSTIBLES SEULEMENT 12117'81 31‘1
EXCLEISHAMENTEPARA-SHRERHSIES NG 20.4.2
COMBUSTIBLES
27 ACCESS ABOVE CEILING REQUIRED Verbatim S16-L2 12.6.1.1,
ACCES REQUIS AU-DESSUS DU PLAFOND 12814
ACCESO REQUERIDO SOBRE EL TECHO
2.8 ACCESS BEHIND WALL REQUIRED Verbatim S16-L2 12.8.1.4
ACCES REQUIS DERRIERE LE MUR
ACCESO REQUERIDO POR DETRAS DE LA PARED
2.9 FOR ENVIRONMENTAL AIR-HANDLING SPACES OTHER QR S16-L2 13.2.4.5

THAN DUCTS OR PLENUM ONLY

Table 20.1.1 Continued on Next Page
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POUR INSTALLATION DANS UN PLENUM DE PLAFOND
INCOMBUSTIBLE SEULEMENT

SOLO PARA PLENO DE TECHO NO COMBUSTIBLE

2.10

WALL MOUNT ONLY

INSTALLATION MURALE SEULEMENT

EXCLUSIVAMENTE PARA FIJACION EN MURO

Verbatim

S16-L2

2.1

COVERED CEILING MOUNT ONLY

INSTALLATION SUR PLAFOND COUVERT SEULEMENT

EXCLUSIVAMENTE PARA EIJACIONENTECHQ

§16-L2

CUBIERTO

212

SUITABLE FOR UNDER-CABINET MOUNT

PEUT|ETRE FIXE SOUS UNE ARMOIRE

APTO|PARA FIJACION BAJO ARMARIO

Verbatim

S16-L2

[11.8.2 (USA)

2.13

MOUNTING ORIENTATION — (Such as this end up)

SENS|DE MONTAGE [par exemple, cette extrémité vers le
haut]

ORIEINTACION DE MONTAJE [como “este lado arriba”]

S$16-L2

20.4.1

2.14

SUITABLE FOR GROUND-MOUNTED RECESSED

PEUT|ETRE ENCASTRE DANS LE SOL

APTO|PARA FIJACION EMFOTRADA EN EL SUELO

S16-L2

14.4.8.13

2.15

Reseryed

2.16

SUITABLE FOR CONTINUOUS ROW MOUNTING

PEUT|ETRE MONTE EN RANGEE CONTINUE

APTO|PARA FIJACION EN HILERAS

QR

S16-L2

217

INSTALL IN BUILDINGS OF FIRE-RESISTIVE
CONYTRUCTION — MOUNT ON NONECOMBUSTIBLE
MATERIAL

INSTALLER DANS DES BATIMENTS RESISTANTS AU
FEU {MONTER SUR DES MATERIAUX
INCOMBUSTIBLES

INSTALAR EN EDIFICIOS DE CONSTRUCCION CONTRA
INCENDIOS - FIJAR'SOBRE MATERIAL NO
COMBUSTIBLE

S$16-L2

2.18

SUITABLE FORMOUNTING WITHIN 1.2 m (4 ft) OF THE
GROUND

PEUT|ETRE INSTALLE A MOINS DE 1,2 m (4 pi) DU SOL

QR

S16-L2

14.4.8.8,
14.4.8.10,
14.4.8.12

APTO PARA FIJACION A 1,2 m (4 ft) DEL PISO

2.19

MOUNT A MINIMUM OF 1.2 m (4 ft) ABOVE COOKING
SURFACE

INSTALLER A AU MOINS 1,2 m (4 pi) AU-DESSUS DE LA
SURFACE DE CUISSON

FIJAR MINIMO A 1,2 m (4 ft) SOBRE LA SUPERFICIE DE
COCI MADO

S24-L5

2.20

FOR USE IN CONCRETE ONLY

POUR INSTALLATION DANS LE BETON SEULEMENT

PARA USO EXCLUSIVO EN CONCRETO

S$16-L2

12.7.1.10,
12.8.1.15

2.21

SUITABLE FOR USE IN POURED CONCRETE

QR

S§16-L2

Table 20.1.1 Continued on Next Page
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