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Preface

This is the harmonized ANCE, CSA, and UL Standard for Luminaires. It is the first edition of
NMX-J-307/1-ANCE, the third edition of CSA C22.2 No. 250.0, and the third edition of UL 1598. This
edition of CSA C22.2 No. 250.0 supersedes the previous editions published in 2004 and 2000. This
edition of UL 1598 supersedes the previous editions published in 2004 and 2000. The CSA Standard also
replaces the Technical Information Letter TIL B-78, “Interim Certification Requirements for Ballast
Disconnect Means in Fluorescent Luminaires Installed on Branch Circuits with Voltages Exceeding
150-Volts-to-Ground.”
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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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ANCE effective date

The effective date for ANCE will be announced through the Diario Oficial de la Federation (Official
Gazette).

CSA effective date
The effective date for CSA will be announced through CSA Informs or a CSA certification notice.
UL effective date

As of October 17, 2012, all products Listed or Recognized by UL must comply with the requirements in
this standard[except Tor clauses in the following Tist, which are effective April 17, 2014.

Clauses 5.1018.1, 5.10.8.2, and 9.3.5.1.

Between Octpber 17, 2012 and April 17, 2014, new product submittals to UL may)be evaluated under all
requirements|in this standard or, if requested in writing, evaluated under presently effective [requirements
only. The prgsently effective requirements are contained in the second edijtion of UL 1598.

A UL effectije date is one established by Underwriters Laboratorie§)inc. and is not partl of the ANSI
approved stapdard.
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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;

Aquarium Lights;

Cabinet Ligpts;

Decorative Lighting Strings;

Combinatiop Fan/IR Lamps Used for Heating;

Electric Sigps;

Exit Signs;

Junction Bdxes for Swimming Pool Fixtures;

Lamp Adapters;

Low-Level Path Marking and Lighting Systems in the United States;

Low-Voltage Landscape Lighting as follows:
Foil products intended for installation in Canada, landscape lighting,systems that are 30 V nominal of less; and
Forl products intended for installation in Mexico, low-voltage landScape lighting devices that are 24 V[nominal or
les$.

Foil products intended for installation in the United States, low-Voltage landscape lighting devices tha} are of 15
V rlominal or less;

Low Voltage Lighting Fixtures for Use in Recreational Vehicles;
Low Voltaggé Marine Lighting;

Luminaires [for Hazardous Locations;

Luminaires [for Recreational Vehicles in the United States;
Marine Navgational Lights;

Marine-Typg Fixtures;

Portable El¢ctric Displays;

Portable Hgnd Lamps;

Portable Luminaires;

Portable Syn/Heat Lamps;

Self-Ballastpd Lamps and Lamp Adapters;

Stage and $tudio Lumipaires;

Submersibl¢ Luminaires;

Swimming Pools Euminaires;

Temporary Lighting Strings;

Therapeutictamps:

Track Lighting Systems;

Under-cabinet Lights in Canada and Cord-connected Under-cabinet Lights in the United States; and
Unit Equipment for Emergency Lighting.

=3

2 Reference publications

For undated references to standards, such reference shall be considered to refer to the latest edition and
all revisions to that edition up to the time when this Standard was approved. For dated references to
standards, such reference shall be considered to refer to the dated edition all revisions published to that
edition up to the time the Standard was approved.
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ANCE (Mexican National Standards)

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

NMX-J-230-ANCE-2001
Ballast Lighting — Electromagnetics and electronics for mercury vapour lights of high pressure and metallic
additives — Specifications and test methods

NMX-J-547-ANCE-2005
Lighting — Metal halide lamps — Specifications

NMX-J-553-ANCE-Z2002Z
Wires and cgdbles — Weather resistance of insulation or jacket of electrical conductors Je$t 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-565/3FANCE-2006
Safety requifements — Flammability of plastic materials for parts in. devices and applignces — Test
methods

NMX-J-565/6tANCE-2007
Safety requirements — Hot wire resistance to ignition — Test inethod

NMX-J-565/7FANCE-2007
Safety requirements — High-current arc resistance to ignition — Test method

NOM-001-SHDE
Mexican Natfonal Electrical Code

NOM-064-SGFI-2000
Electrical apgliances — Lamps for indoor and outdoor use — Safety specifications and test methods

CSA (Canadian Standards Assogiation)

C22.1-06
Canadian Electrical Cade; Part | (CEC)

C22.2 No. 0.15-015(R2006)
Adhesive Lalfels

CAN/CSA-C22.2 No. 0.17-00 (R2004)
Evaluation of Properties of Polymeric Materials

C22.2 No. 62-93 (R2003)
Surface Raceway Systems

C22.2 No. 74-96 (R2005)
Equipment for Use With Electric Discharge Lamps

C22.2 No. 84-05
Incandescent Lamps
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C22.2 No. 206-M1987 (R2004)
Lighting Poles

UL (Underwriters Laboratories Inc.)

UL 5
Standard for

UL 723
Standard for

UL 746C

Safety Surface Metal Raceways and Fittings

Test for Surface Burning Characteristics of Building Materials

Standard for

UL 935
Standard for

UL 969
Standard for

ANSI (Amerig

ANSI| C78.38

Polymeric Materials — Use In Electrical Equipment Evaluations

Safety Fluorescent-Lamp Ballasts

Marking and Labeling Systems
an National Standards Institute)

D (2005)

Electric Lamfps — High Intensity Discharge Lamps, Method ef.Designation

ANSI/IESNA

ANSI/IESNA
Photobiologid

ASME (Amer

ANSI/ASME
Pipe Threads

ASTM (Amer
ASTM D 635

Standard Teq
Position

(luminating Engineering Society of North-America)

RP-27 series of standards
al Safety for Lamps and Lamp Systems

can Society of Mechanical Engiheers)

B1.20.1-1983 (R2001)
, General Purpose (lnch)

can Society for Testing and Materials)

03

it Method)for Rate of Burning and/or Extent and Time of Burning of Plastics il

) a Horizontal

ASTM D 100

U-99

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

Applications

ASTM D 380

1-00

Standard Test Method for Measuring the Comparative Burning Characteristics and Resistance of Solid

Plastics in a

Vertical Position
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ASTM D 5048-03
Standard Test Method for Measuring the Comparative Burning Characteristics and Resistance to Burn
Through of Solid Plastics Using 125 mm Flame

ASTM G 151-00
Standard Practice for Exposing Nonmetallic Materials in Accelerated Test Devices that Use Laboratory
Light Sources

ASTM G 153-00ael
Standard Practice for Operating Enclosed Carbon Arc Light-Apparatus for Exposure of Nonmetallic
Materials

ASTM G 155f00ael
Standard Pr4ctice for Operating Xenon Arc Light Apparatus for Exposure of Nonmetallie Materials

ASTM MNL 12-1993
Manual on tHe Use of Thermocouples in Temperature Measurements: Fourth Egition

Government pf Canada
National Builfling Code of Canada, 2005
NFPA (Natiopal Fire Prevention Association)

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

NFPA 90A-1993
Standard for |Installation of Air Conditioning and\Véentilating Systems

NIST (Nationgl Institute of Standards and.Technology)

NIST ITS-90
Thermocouple Database

IEC (Internatfonal Electrotechnical Commission)
IEC 60695-21{10:2000

Fire hazard t¢sting < Part 2-10: Glowing/hot-wire based test methods — Glow-wire apparatus|and common
test procedulle

ISA (The Instromemntation, SystenTs, and-Autormation Society)

ISA MC 96.1-1982
Temperature Measurement Thermocouples

3 Definitions
The following definitions apply in this Standard:

Baffle — a part of a luminaire that allows air passage but limits the emission of flame, arcs, or molten
material from exiting the enclosure.
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Ballast — in Canada and the United States, a device that by means of reactance or resistance, singly or
in combination, limits the current of a lamp to the required value for proper operation and, where
necessary, provides adequate starting voltage. In the case of rapid start circuits, it provides voltage for
low-voltage lamp filament heating.

Ballast (MEX) — in Mexico an electromagnetic, electronic, or hybrid device that, through inductances,
capacitances, resistances, and/or electronic elements (transistor, thyristors, etc.), alone or in combination,
limit the lamp current, and, when necessary, the starting current and voltage. The electromagnetic and
hybrid ballast has the same output frequency as the mains (60 Hz). Electronic ballasts are those that have
at least one frequency converter.

Ballast, fluorescent, thermally protected
with the Clasf P requirement of UL 935 or the requirements for thermally protected ballasis
No. 74.

— in Canada and the United States, a ballast that complies
n CSA C22.2

Ballast, fluorgscent, thermally protected (MEX)
or is inherently protected.

— in Mexico, a ballast that contains’a theffmal protector

Ballast, reactpr (simple reactance) — a reactance-type ballast in which«the lamp ballastirlg impedance

is provided by a single coil inductor, not a transformer or inductor with@dditional componer
Ballast, remgte — a ballast that is not mounted on a luminaire, or0ne that is mounted on
460 mm (18 |n) or more from the luminaire housing, as measur€d\from the nearest point on
the nearest goint (other than an incidental projection) on thelluminaire housing. The ballas
not be provided with the luminaire.

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

Bonding — aJlow impedance path obtained by permanently joining all non-current-carrying

ts.
the luminaire

the ballast to
[ may or may

metal parts to

achieve electrical continuity and having the capacity to conduct any current likely to be imppsed on it.
Canopy - a plate or similar fitting interided to provide a cover over an outlet box.

Canopy, drog — a canopy that can be lowered for access to the supply connections withou lowering the
luminaire. The canopy does npt\support the luminaire.

CEC - Canaflian ElectricahCode, Part I.

Cellulosic —|a papér or wood type product that is treated or processed. Examples inclufle insulation,
paper, and fibper.

Comply with —=atemTtodenote that the Tequirerments specifiedfor tireconstructiomor material have been
fulfilled by

(a) conducting a specified test;

(b) confirming that a specified test has been conducted on the same or similar con
material; or

struction or

(c) determining by an engineering evaluation that equivalent, or greater, acceptable compliance

has been demonstrated.

Conductor, insulated

— a conductor encased within material recognized as electrical insulation.
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Conductor, neutral

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

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

Diffuser — a device to redirect or scatter the light from a source, primarily by the process 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 metd
Enclosure, el
Fixture - ref

Flat glass —

[halide, sodium vapor, and mercury).
ectrical  — a part of the luminaire intended to reduce the risk of electrigyshock
brenced as a luminaire in this Standard.

h glass panel, usually formed from sheet stock, the overall shiape of which is e

The panel cah have a slight curvature or bend, and the surface may be smooth or textured

Gasket —ar
Ground screV
in a metal p3
circuit equipn

Guard - the
by limiting us

Insulation, bg

NOTE]
purpog

Insulation, su
Knockout -

Lamp — a dg

bsilient material used between two rigid surfaces.
v assembly
rt of the luminaire enclosure or mounting cressbar for the purpose of securir
hent-grounding conductor.

bart of a luminaire provided primarily fet'the purpose of reducing the risk of injy
er access to components that can_fiave a high temperature or may be damag

sic

In Mexico, basic insulation\does not necessarily include insulation used exclusively for fu
es.

pplementary (=,independent insulation applied in addition to basic insulation,
p partially_eéut-out opening that is closed until the precut material is removed.

vice, intended to be inserted into a lampholder, that produces light (commonl

ssentially flat.

— the combination of a machine orthread forming screw and a threaded hole

g the branch

ry to persons
bd by impact.

— insulation applied to live parts to provide basic protection against electiic shock.

hctional

y called “light

bulb”).

Lamp compa

Lamp containment barrier

rtment — a construction for test-exempt luminaires that restricts the dissipatio

the lamp in the event it ruptures.

n of heat.

— any part of the luminaire that surrounds the lamp to contain hot particles of

Lampholder — a wiring device intended for making connection to the electrical circuits of a lamp and, in

some cases,

providing support.
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Lamp-supported lampholder

luminaire.

— a lampholder supported by the lamp that, in turn, is supported by the

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, on, or adjacent to, electrical equipment, and includes partially protected locations.

Location, dry

— a location not normally subject to dampness, but may include a location subject to
temporary dampness, as in the case of a building under construction, provided ventilation is adequate to
prevent an accumulation of moisture.

Location, wet
equipment.

Luminaire -
distribute the
lamps to the

Luminaire, cd
or marquee.
installed.

Luminaire, cd
to a Type IC

Luminaire, c¢rd-connected

means of a @
another.

Luminaire fitt]
mounting h3
field-assembl

Luminaire, g
components

Luminaire, g
connection o

— a location in which water or other liquid can drip, splash, or flow on orragg

a complete lighting unit consisting of a lamp or lamps, together with the part
power supply.

nopy type — a luminaire intended for installation through)an opening in an ou
It is not intended for indoor use or outdoor installations that can have ther
nvertible — a recessed luminaire that can bé&gonverted by the installer from aj

or from a Type IC to Type Non-IC recessed’luminaire.

— a luminaire that jis<designed to be connected to the pow
ord, with or without an attachment\plug, and that is not normally moved from

ng
nger assembly, adapter plate, pole, or other part, that is shipped se
ed to one or more other luminaire fittings or to an otherwise complete luminai

found-mounted™ recessed — a luminaire in which the supply connection
bre located below ground level.

found-mounted surface — a luminaire mounted at ground level in whic
electtical components are located above ground level.

inst electrical

5 designed to

light, to position and protect the lamps and ballast (where applicable), and t¢ connect the

tdoor canopy
nal insulation

Type Non-IC

er source by
one place to

— a luminaire subassembly, such as a reflector, ballast assembly, enclosulire end plate,

pbarately and
e.

or electrical

h the supply

Luminaire, perdart

Luminaire, recessed

surface.

Luminaire, recessed finishing section

=g tuminaire that is designedto be suspended tetow the moumnting s

— a luminaire that is designed to be either wholly or partially recessed

— the portion of the luminaire that consists of

rface.

in a mounting

the recessed

housing or the lampholder, or both, that is necessary to complete the luminaire.

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


https://ulnorm.com/api/?name=UL 1598 2012.pdf

SEPTEMBER 17, 2008 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 17

Luminaire, recessed, Type IC (intended for insulation contact) — a recessed luminaire that is designed
and identified for installation in a cavity filled with thermal insulation. The luminaire may be in direct contact
with combustible materials and the insulation.

Luminaire, recessed, Type IC, inherently protected (intended for insulation contact) — a recessed
luminaire that does not require a thermal protective device and that complies with the normal temperature
limits of this Standard under all conceivable operating conditions.

Luminaire, recessed, Type Non-IC (not intended for insulation contact) — a recessed luminaire
designed for installation in a cavity that has minimum dimensions and spacings to thermal insulation and
combustible material in compliance with the installation code. It is not intended to be in contact or covered

with thermal insulation.

Luminaire, rd
recessed lu
members a
Luminaire, su

Manufacture
product for e

NEC — the N
Nominal syst

Open hole —
another part.

Opening — a
potential of b

Ordinary tool
hammers, nu

Polymeric m4
combination
agents, fillerg

Power limited

nr];

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

rface — a luminaire that is designed to be mounted directly to awall or ceilin

— (for the purposes of this Standard) the company, ageney, or individual S
aluation; the term does not necessarily refer to the actual manufacturer of thq

ational Electrical Code of the United States.

bm voltage - the system-designated rms voltage.

an aperture in a luminaire enclosure or“a*recessed housing that is not coverg

n aperture in an enclosure thatds covered or filled by a plug or knockout and
pcoming an open hole.
5 — tools that can normally be expected to be available to the user, such as
t drivers, and pliers.

iterial — a manufactured material comprised of a polymer or a combination o
with additive$,, such as colors, stabilizers, plasticizers, anti-oxidants, lubricar
, and reinforeing, that possess properties useful for fabrication of functional ar

circuit® — see NEC, Section 725 and CEC, Section 16.

t) - a
tible building
g surface.

ubmitting the
product.

bd or filled by

that has the

screwdrivers,

polymers, in
ts, anti-static
icles.

Recessed ho

SNy — a part of @ TECESSEU tummimaiTe that projects inmto the ceiting or watt tavi

y 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
30 V rms or 42.4 V peak for dry, damp, and wet locations.
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Risk of electric shock (MEX) — in Mexico, 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 0.015uF capacitor connected
between the two 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 — a risk of fire exists between two conductive parts if Viax, Imaxs OF VAmax €xceeds Class 2
circuit limitations as defined in Section 725 of NEC, Section 16 of CEC, and Section 725 of

NOM-001-SEDE.

Splice — the joining of conductors:

@) b
Servq

(b) u

Strain relief d
transmitted th

Tap conductg

fy Welding or soldering their ends together and applying an insulating outer co
s as basic insulation; or

sing wire connectors, designed and certified for that purpose.

evice — a knot, bushing, clamp, or equivalent device designed to prevent strg
rough a conductor or cord to a termination point inside a lunjinaire.

r — a conductor between the luminaire and the branch Circuit.

Tempered gl@ss — glass that is heated to near its softening paint\and then rapidly cooled u

control to enl

ance its mechanical and thermal endurance by ereating a compression stress g

and edges balanced by tension stress in the core.

Thermal sho
heat treating

Through wire

k and impact-resistant tempered glass, (MEX) — in Mexico, glass that has
process to give it certain hardness orelasticity characteristics.

— a current-carrying branch circuit conductor that does not supply the luminair

through the liminaire wiring compartment,or integral junction box.

User mainter
by untrained

Water shield
of water into

Wire binding

ance - servicing operations, such as re-lamping and cleaning, expected to |
persons.

— a structural part’of a wet location luminaire, relied upon to reduce or prevent
A luminaire_or.onto current-carrying parts.

screw. (—)a screw used to secure an electrical conductor.

Wiring diagrg

ering that

in from being

nder rigorous

n all surfaces

undergone a

e, but passes

e carried out

the entrance

m Y~ a line drawing, graphic, and/or written instructions to identify conductg

rs and make

connections

Wiring terminal

4 General re

O the fummiaire:
— pressure or wire binding terminals used for making wiring connections.

quirements

4.1 Components

4.1.1 Except as indicated in Clause 4.1.2, a component of a product covered by this Standard shall
comply with the requirements for that component. See Annex A for a list of standards covering
components generally used in the products covered by this Standard. A component shall comply with the
ANCE, CSA, or UL Standards as appropriate for the country where the product is to be used.
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4.1.2 A component is 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

temperature

not exceeding specitied mits, and shall be used only under those speciiic

which they h@ve been investigated.

4.2 Applicati

4.2.1 There
United States

4.2.2 A prod
requirements

4.2.3 A prod
requirements
summarized

4.2.4 Produg
Table 4.2.2 (

4.2.5 Acoun
suffix (CAN),
and figures.

4.3 Units of

4.3.1 The va
purposes onl

4.3.2 Tempe

bn of requirements

uirements of the national installation codes and other practices 'of Canada, Mg
have been addressed in the requirements of this Standard.

uct intended to be used in Canada, Mexico, and the, United States shall co
of this Standard for all countries.

Lict to be used only in Canada, Mexico, or the United States shall comply with
of this Standard and the applicable countfy=specific requirements, where §
n Table 4.2.1.

ts intended for use in Mexico shall comply with those requirements listed and s
MEX).

try specific requirement clause_has the same clause number as the requiremen
(MEX), or (USA). Table 4.2/1 provides a summary of the country-specific cla

neasurement

Conditions for

xico, and the

mply with the

the common
o noted and

Ummarized in

t, but with the
\uses, tables,

lues given iN\SI (metric) units shall be normative. Any other values shall be f¢r information

. See Anhex E for metric conversion multipliers.

ratureés are given in degrees Celsius only.

4.3.3 Unless—imditatedotherwise, att—vottage amnd—current vatues memntioned 1 this—Standard are

root-mean-sq

uare (rms).
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Table 4.2.1

Summary of country-specific requirements

4 General requirements
Table 4.2.2 (MEX)

5 Mechanical construction

5.7.1.1 (

MEX)

Table 5.7.1 (MEX)

(See Clauses 4.2.3 and 4.2.5)

Requirements applicable to Mexico

Polymeric materials, minimum thickness
Minimum thickness for polymeric materials

5.10.3 (MEX) Self-threading or sheet-metal screws

5.16.2.7 (MEX) Borosilicate and tempered glass

6 Electripal construction

6.4.1.4 (ICAN) Caution marking not required

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

Figure 67.1.1 (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.p.1 (CAN) CEC conductor temperature rating

6.9.2 (UBA) Conductors for use in United States

Table 6.p.2 (USA) NEC conductor temperature and Veltage ratings
Table 6.p.3 (USA) Appliance wiring temperature and\oltage ratings
6.9.2 (MEX) Conductors

6.9.3 (MEX) Conductors

6.9.4 (MEX) Conductors smaller than“18 AWG

6.11.10 [CAN) Spacings for printed, Circuit boards

6.11.10 [USA) Spacings for printed circuit boards
6.13.2.5|(MEX) Lampholdet lead pull test — not required
6.14.2.4|(CAN), 6.14.2.4 (MEX) Crossbarwith grounding means not required
6.14.3.4|(USA) Bonding conductor for parts other than ballasts with integral enclosure]
6.15.1.5[(CAN) Branch circuit conductor temperature 75 °C

6.18 (MEX) Wire splices and connections

7 Incandescent luminaires ‘= Supplementary requirements

7.1.2 (CAN) Marking — Caution marking not required

7.2.5.2 (ICAN) Marking — Caution marking not required

7.2.6.1 (ICAN) Marking — Caution marking not required

7.3.1.2 (ICAN) Marking — Caution marking not required

7.3.1.4 (USA) Marking — Lamp barrier marking not required
7.3.2.1 (CAN) Marking — Caution marking not required

7.3.2.3 (CAN) Marking — Caution marking not required

8 Fluorescent luminaires — supplementary requirements
8.3.3 (CAN)
8.5.2 (USA)

Flexible supply cords for recessed luminaires
Luminaires that are test-exempt

9 HID luminaires — supplementary requirements
9.4.1.1 (MEX)
9.5.1 (CAN)
9.5.3 (CAN)

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

Table 4.2.1 Continued on Next Page

SEPTEMBER 17, 2008
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9.6.1 (MEX)
9.6.6 (CAN)

Table 4.2.1 Continued

Marking — Lamp designation
Marking — Caution marking not required

10 Surface-mounted luminaires — supplementary requirements

10.2.5 (USA) Mounting means

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

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

10.6.9 (CAN) Branch circuit conductor temperature 75 °C

10.6.10 [CAN]) Brancn circuit conductor temperatare 75 " C

10.7.3 (FAN) Under-cabinet luminaires

10.7.4 (MEX) Pole or arm-mounted luminaires

10.8.1 (FAN) Marking — Not required on carton

10.8.2 (USA) Under-cabinet marking

11 Recgssed luminaires — supplementary requirements

11.1.1 (IMEX) Recessed luminaire supplementary requirements
11.6.2.1|(USA) Tap conductors 24" long

Table 11.6.2.1 (USA) Conductors in fittings

11.6.2.2|(USA) Flexible conduit and fittings

11.7.1.8|(USA) Finishing sections other than byluminaire manufacturer
11.8.1.1p (USA) Marking — vapor barrier markingnot required
11.8.2.1|(CAN) Marking — Caution marking/hot required

11.8.2.5|(CAN) Marking — Caution markihg not required

12 Miscg¢llaneous luminaires — supplementary requirétnents

12.2.2.3|(USA) Air-handling duminaires — Material in the air path
12.2.2.5|(CAN) Air-handling fuminaires — Plastic diffusers

12.2.2.5|(USA) Air-handling luminaires — Plastic diffusers

12.2.4.3|(USA) Marking — without listed diffuser

12.2.4.4|(USA) Marking — Diffuser dependent on frame, shipped separately
12.2.4.6|(MEX) Caution marking — not required

12.2.4.7|(CAN) Marking — Luminaires in environmental air-handling spaces
14 Nornjal temperature ‘test

Table 14.1.2, Item 5)(CAN) Outlet box supply conductors for dwelling — wall mount
Table 14.1.2, [tem'5 (USA) Outlet box supply conductors for dwelling — wall mount
14.12 (MEX) Temperature rise

16 Mechanical tests

16.5.2.7
16.5.5.2

(MEX)
(MEX)

16.5.12.1 (MEX)
16.5.12.2 (MEX)
16.6.1 (MEX)
16.7.1 (MEX)
16.8.1 (MEX)
16.14.1 (MEX)

Insulation resistance after the rain test
UV exposure conditioning

Paint adhesion

Paint adhesion

Hot-wire ignition

Glow-wire end-product

High-current arc ignition

Screw torque

Table 4.2.1 Continued on Next Page
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Table 4.2.1 Continued

Table 16.14.1 (MEX) Screw torque
16.36 (MEX) Thermal shock
16.37 (MEX) Vibration

17 Electrical tests
17.5 (MEX) Insulation resistance

19 Test procedures and apparatus

19.3.3.1 (MEX) Nominal voltage
19.3.4.1 (MEX) Test voltage
19.6 (MEX]) Temperatare rnse
19.7.2 (MEX) Thermocouple gauge size
19.24.1 [MEX) Five-inch flame test apparatus
19.30.1 [MEX) Vertical burning flame test apparatus
19.33 (MEX) Insulation resistance test apparatus
19.34 (MEX) Vibration test apparatus
Figure 19.34.1 (MEX) Vibration table
20 Mark|ng
20.2.5 (FAN) Bilingual marking
20.2.5 (MEX) Markings in Spanish
20.6 (MEX) Marking requirements in Mexica,
20.6.1 (MEX) General
20.6.2 (NEX) Luminaires
20.6.3 (MEX) Instruction sheets
20.6.4 (NEX) Cartons
Annexeq
Annex B (CAN) Table"B.1 — Markings — French translations
Annex @ (MEX) Table C.1 — Markings — Spanish translations
Annex H (CAN) Printed circuit boards
Table 4.2.2 (MEX)
Requirements applicable to Mexico
(See Clause 4.2.4)
1 Scope]
2 Referdnced publications

3 Definitions

4 General requirements

4.1 Components

4.2.1 Application of national installation codes
Table 4.2.1 Summary of country specific requirements
Table 4.2.2 (MEX) Requirements specific to Mexico

5 Mechanical construction
5.4 Barriers

Table 4.2.2 (MEX) Continued on Next Page
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5.5
55.1
Table 5.5.1

55.2
5.6

5.6.1
5.6.2
5.6.3
5.6.4
5.7

Table 4.2.2 (MEX) Continued

Metal thickness for enclosures
Metal thickness for enclosures

Minimum thickness of uncoated sheet metal and extruded aluminum for
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

5.7.1.1 (MEX)
Table 5.f.1 (MEX)
5.9
5.10
5.10.1
5.10.2
5.10.3 (MEX)
5.10.4
5.10.5
5.11
5.11.1
5.12
5.12.1
5.12.2
5.13
5.13.1
5.14
5.14.1
5.16.2.7|(MEX)
5.19
5.19.1
5.19.2
5.20
5.20.1
5.20.2
5.20.3

6 Electripal ‘eonstruction
6.2

Potymette-materfats-minimum-thickress
Polymeric materials thickness

Minimum thickness for polymeric material
Conduit knockouts and twistouts
Mechanical joints and fastenings
Method of making joint

Self-threading screws

Self-threading screws

Conductor positioning

Self-threading screws extending into witing compartment
Means of mounting

Means of mounting

Movable joints

Movable joints and conductors

Movable joint torsion and\pull tests
Raceway tubing

Raceway tubing

Conductor pretection

Conductar protection

Borosilicate and tempered glass
Cantifiuous row mounting

Provision for coupling and marking
Adequate space for conductors
Raceways

Surface mounted or recessed luminaires
Raceway portion of luminaires
Temperature test requirement

\I\Iiring devices

6.2.1
6.2.2
6.2.3
6.2.4
6.2.5
6.3

6.3.1
6.3.2
6.3.3
6.7

6.7.1

Supplementary requirements
Current carrying parts

Wiring devices rated AC
Wiring devices removable by a tool
Attachment plug ratings
Lampholders

Lampholder suitability
Lamp-supported lampholder
Husk or sleeve of lampholder
Ballasts and transformers
General

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

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 Luminaires with remote ballasts 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 Tonaductors and coras

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
6.9.5 Stranded conductor or cord

6.9.6 Conductors or cords pushed back

6.9.7 Temperature rating of conductor

6.9.8 Insulated wire connector voltage rating

6.10 Identification and polarity

6.10.1 Conductor terminal intended for conmeetion with neutral conductor
6.10.2 Insulation of a conductor intended for connection with a neutral condugtor
6.10.3 Identified terminal of a wiringiflevice

6.10.4 Polarity marking for a cord<and-plug connected luminaire
6.11 Electrical spacings

6.11.1 Minimum spacings

6.11.2 Measurement of\'spacings

6.11.3 Spacings at fuses and fuseholders

6.11.4 Determination of spacings

6.11.5 Spacings between uninsulated live parts
6.11.6 Spacings between field wiring terminals

6.11.7 Spacings of a branch circuit conductor terminal
6.11.8 A film-coated conductor

6.11.9 A spade or ring terminal

6.13 Accessibility of live parts

6.13.1 General

6.13.2 Accessibility of uninsulated parts

6.13.3 Accessibility of insulated parts

6.13.4 Parts accessible only during user maintenance
6.14 Srotndingand-bonding

6.14.1 General

6.14.2.1 Provision for grounding

6.14.2.2 Grounding means location

6.14.2.3 Location of grounding terminal

6.14.2.4 (MEX) Provision for mounting crossbar

6.14.2.5 Grounding conductor size

6.14.2.6 Grounding conductor termination hardware
6.14.2.7 Grounding conductors for pendant luminaires
6.14.2.8 Identification of insulated grounding conductor
6.14.2.9 A screw used for luminaire grounding

Table 4.2.2 (MEX) Continued on Next Page
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Table 6.14.2.1
Figure 6.14.2.1
6.14.2.10
6.14.2.11
6.14.2.12
6.14.2.13
6.15.2

6.15.2.1
6.15.2.2

Table 6.15.2.1

Table 4.2.2 (MEX) Continued

Ground screw size

Terminal-conductor relationship

Provision for luminaire grounding conductor
Terminal plate

Terminal block

Provision for post top type luminaires
Conduit connections

Closure plugs

Conduit openings

Dimensions for conduit openings

6.15.2.3
Table 615.2.2
6.15.2.4
6.15.2.5
6.16
6.16.1
6.16.2
6.16.3
6.16.4
6.16.5
6.18 (MEX)
6.18.1 (MEX)
6.18.2 (MEX)

Throat diameters

Throat diameters for conduit openings
Configurations

Conduit bushings

Wiring compartment and junction box volume for branch.cirCuits
Minimum volume

Calculations

Conductor volume

Wiring

Covers

Wire splices and connections
Protection of wire splices

Securing of wire splices

7 Incandescent luminaries — supplementary requirements

8 Fluorescent luminaries — supplementary requirements

9 HID luminaries — supplementary requirements

9.3
9.3.1
9.3.2
9.3.3
9.3.4
9.35
9.3.6
9.3.7
9.4.1.1 (MEX)
9.6.1 (MEX)

Lamp.containment barriers for metal halide lamps
A lumihaire 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
Luminaires for use with metal halide lamps
Marking — Lamp designation

10 Surface-mounted luminaries — supplementary requirements

10.2

10.2.11
10.2.12
10.2.14 (MEX)
10.7

10.7.1

10.7.2

10.7.3

10.7.4 (MEX)

Mounting means

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

Pendant luminaire supported by ceiling grid
Tests

Normal temperature test

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

Pole or arm-mounted luminaires

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

12 Miscellaneous luminaries — supplementary requirements

13 Environmental location of luminaries — supplementary requirements

13.1.2 Dry, damp, and wet location marking

13.4.2 Corrosion protection

13.4.2.1 Use of materials with Inherent resistance to atmospheric corrosion
13.4.2.2 Protection of exposed parts with surfaces of ferrous metal
13.4.2.3 Exceptions to protection

13.4.24 Exceptions to protection

13.4.2.5 WeIds 1 1efrous metalrs

13.4.2.6 Vitreous enamel protections

14 Normnfal temperature tests

141 General

14.1.1 Test procedures

14.1.2 Summary of test procedures in Table 14.1.1

Table 14.1.1 Recessed luminaire temperature test

14.1.3 Rated wattage of lamp used

14.1.4 Temperature limits shall not exceed thgsé in Table 14.1.2
Table 14.1.2 Maximum temperature limits

14.2 Surface ceiling luminaires

14.2.1 Luminaire appearance

14.2.2 Test apparatus

14.2.3 Pendant mounted luminaires

14.2.4 Pendant mounted ordirect mounted luminaires

14.2.5 Luminaires for ajnoncombustible surface

14.2.6 Noncombustible marking

14.2.7 Supply coenductor temperature

14.2.8 Test lamps

14.2.9 Temperatures limits shall not exceed those in Table 14.1.2
14.3 Surface wall luminaires

14.3.1 Test apparatus

14.3.2 Thermocouple location

14.3.3 Supply conductor temperatures

14.3.4 Test lamps

14.3.5 Temperature limits shall not exceed those in Table 14.1.2
14.12 (MEX) Temperature rise

14.12.1 [MEX) Temperature rise test

Table 14:323WEX) Meximum-temperattre

Table 14.12.2 (MEX) Insulation of wire splices

14.12.2 (MEX) Temperature limits

14.12.3 (MEX) Ambient temperature

14.12.4 (MEX) Stable temperature

15 Abnormal temperature tests
16 Mechanical tests

16.5.2 Rain test
16.5.2.1 Conditions for rain test

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

16.5.2.2 Replicable parts to be removed
16.5.2.3 Rain test apparatus

16.5.2.4 Mounting instructions

16.5.2.5 Positioning of spray heads
16.5.2.6 Test sequence

Table 16.5.2.1 Rain test operating sequence
16.5.2.7 Rain test pass criteria

16.5.2.7 (MEX) Insulation resistance test
16.5.5.2 (MEX) UV exposure conditioning
16.5.12.1 (MEX) Paint adhesion test

16.5.12.F (MEX) Paint test critera

16.6.1 (MEX) Hot-wire ignition

16.7.1 (MEX) Glow-wire end product

16.8.1 (MEX) High-current arc ignition

16.12 Flaming oil

16.14 Self-threading screw torques
16.14.1 [MEX) Self-threading screw torque test
Table 14.14.1 (MEX) Screw torque

16.15 Loading

16.15.1 Supporting device support
16.15.2 More than one support

16.15.3 Test results

16.22 Tempered glass impact

16.22.1 Breakage by impact

16.22.2 Test temperature

16.22.3 Specimen weight

16.22.4 Test safety

16.22.5 Test procedures

16.22.6 Particle.weight

16.24 Glass.support by friction or adhesive
16.24.1 Glass load test

16.24.2 Time of test

16.36 (MEX) Thermal shock

16.36.1 [MEX) Curved borosilicate glass
16.36.2 [MEX) Tempered glass

16.37 (MEX) Vibration

16.39 Ground screw assembly strength
16.40 Cable pull

16.40.8 Aging and dielectric test method — not applicable
16.41 Potymericimpact

17 Electrical tests
17.5 (MEX) Insulation resistance

18 Factory production tests

19 Test procedures and apparatus

19.1 Installation and support
19.1.1 Install luminaire to manufacturer’s instructions
19.1.2 Adjust luminaire to produce maximum temperature

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

19.1.3 Luminaire mounted to floor

19.1.4 Pole mounted luminaires

19.2 Temperature test stabilization

19.2.1 Temperature test normal and abnormal
19.2.2 Temperature measured by thermocouples
19.2.3 Ballast and transformer coils measured by thermocouple
19.2.4 Temperatures measured after stabilization
19.3.3.1 (MEX) Nominal voltages for Mexico (incandescent)
19.3.4.1 (MEX) Nominal voltages for Mexico (HID)

194 Frequency

19.4.1 Frequency sensitive equipment

19.5 Ambient temperature

195.1 Ambient temperature

19.5.2 Ambient temperature measured by thermocouple
19.5.3 Thermocouple immersed in mineral oil
19.54 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 (IMEX) Measuring cold resistance

19.6.3 (MEX) Connect load and energize

19.6.4 (MEX) Measuring hot resistance

19.6.5 (MEX) Time to measure hot resistance

19.6.6 (MEX) Graph hot resistance values

19.6.7 (MEX) Rise of resistance formtla

19.7 Thermocouples

19.7.1 Temperatures to'fie’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 Mark|ng

20.2.5 (MEX) Markings in Spanish

20.6 (MEX) Marking requirements for Mexico

20.6.1 (MBEX% Generat

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)

Table C.

1 (MEX)

Markings — Spanish translations
Markings — Spanish translations
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5 Mechanical construction

5.1 General

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

requirements

5.1.2 A part

in this Standard.

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) r]marked to indicate proper replacement, in accordance with Table 20.1.1, ltemA.

5.1.3 There
insulation or

5.2 Assembl
5.2.1 All spli

partial disasg
tools or tools

educe electrical spacings.
y and packaging
ces and electrical connections shall be completed at thecfactory, unless packa

embly. Only assembly and electrical connections that can be accomplished
supplied with the luminaire shall be completed at/the/installation site.

5.2.2 A luminaire that requires partial assembly in the fielehshall be provided with assemb

as specified i

5.2.3 All the
marked in ac|

5.2.4 Parts 9
5.2.5 An und
the luminaire

SCrews or sn

5.2.6 The nJ
connection.

5.2.7 Condu
or other acce

n Table 20.1.1, Item 1.33.

parts required to complete a luminaireishall be shipped together, or shipped s
cordance with Table 20.1.1, Item 1.8

uch as decorative glassware may be shipped separately and do not require id
is installed shall be provided with means for fastening and bonding those part
hp-in or tab-mountéd parts shall meet the intent of this requirement.

mber of conductors shall not exceed 5 when using a twist-on wire connector|

ctorsintended for field connection shall have matching identification by color, n
ptablé means.

33.

shall be no sharp edges, burrs, or method of construction that gan“damage electrical

ging requires
with ordinary

y instructions

bparately and

entification.

ssembled luminaire with accessible non-current-carrying parts that can be energized after

s. The use of

for field wire

umber, letter,

5.2.8 A field connection between conductors of adjoining sections shall be accessible for inspection
without the disconnection of any portion of the wiring.
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5.3 Enclosur

es

5.3.1 A luminaire enclosure shall perform the following functions:

(a) reduce the risk of contact with live parts;

(b) enclose electrical parts and components that can involve a risk of fire;

(©) p

rotect internal parts from mechanical damage; and

(d) protect internal parts from the environment.

5.3.2 All spli
other arcing |

5.4 Barriers
5.4.1 A barri
(a) fé
(b) 9

(c) in

temp|
(d) v
(e) a

5.4.2 A barri

FES, open coll deviCes, capaciiors, leads or terminals for field connection of sup
ve parts shall be provided with an enclosure.

br shall be constructed of one of the following:
errous or nonferrous metal at least 0.41 mm (0.016 in) thick;
lass or ceramic at least 3 mm (0.118 in) thick;

hpregnated glass fiber sleeving at least 0.25 mm.(0.010 in) thick that is rated
Prature involved;

ulcanized fiber at least 0.71 mm (0.028, in) thick; or
polymeric material that complies with’ Clause 5.7.1.6.

br, other than of polymeric material, may be of a thickness less than that speci

5.4.1 if it compplies with the barrier strength test of Clause 16.1.

5.5 Metal thi
5.5.1 The thi

(@ s

Ckness for enclosures

ckness of an enclosure material constructed of:

heet metalland extruded aluminum shall be in accordance with Table 5.5.1 or

with the metal thickness equivalency test of Clause 16.2; and

() ©

bly wires, and

or the

ied in Clause

shall comply

al thickness

astetal shall be in accordance with Table 5.5.2 or shall comply with the met

equiv

atercy testof Clause16:2:
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Table 5.5.1

Minimum thickness of uncoated sheet metal and extruded aluminum for enclosures
(See Clauses 5.5.1, 11.3.5, 11.3.7, 11.3.11, 12.3.2.2, and 16.2.5.1.1, and Table 5.5.2.)

(0.5 in) or wider at right angles to the surface.

Specific construction Steel Copper, brass, aluminum sheet, and extruded
aluminum
Unreinforced Reinforced Unreinforced Reinforced
mm (in) mm (in) mm (in) mm (in)
At opening for conduit 0.66 (0.026) 0.66 (0.026) 0.81 (0.032) 0.81 (0.032)
connection
Length No 0.51 (0.020) 0.41 (0.016) 0.56 (0.022) 0.43 (0.017)
more than | electrical
660 mm C |||pu||c||t
(26 in) slipport
ectrical 0.66 (0.026) 0.51 (0.020) 0.71 (0.028) 0.56 (0.022)
cpmponent
s{ipport
Length not 0.41 (0.016) 0.33 (0.013) 0.51 (0:020) 0.41 (0.016)
more than | electrical
660 mm cpmponent
(26 in) slipport
ectrical 0.51 (0.020) 0.41 (0.016) 0,64 (0.025) 0.51 (0.020)
cpmponent
s{ipport
Length not 0.41 (0.016) 0.33 (0.013) 0.51 (0.020) 0.41 (0.016)
more than | electrical
380 mm cpmponent
(15 in) slipport
ectrical 0.41 (0.016) 0.41 (0.016) 0.51 (0.020) 0.51 (0.020)
cpmponent
s{ipport
NOTES
(1) “Reinforcedf refers to a form of construction that provides equivalent mechanical strength.
(2) “No electricgl component support” refers to the=mihimum thickness required for mounting of non-electrical parts.
(3) Examples of acceptable methods of reinfgfcement are
(a) alsingle piece of sheet metal that is formed to result in a maximum internal angle of 120 degrees;
(b) 1B x 13 mm (0.5 x 0.5yin) 90 degrees formed from sheet steel, 0.81 mm (0.032 in) minimum thickrjess, used to
divid¢ a surface into Small sections and, unless along the greater dimension, are additionally secured tp the adjacent
sides| of the encloSure;
(c) flat steelbars, 9.5 mm (0.375 in) wide minimum, 3.2 mm (0.125 in) thick minimum, used and secured as in (b); and
(d) cpurved, ribbed, or flanged surfaces. A surface is considered to be flanged if the two opposite sides|are bent 13 mm

(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.
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Table 5.5.2
Minimum thickness of cast metal for enclosures

(See Clauses 5.5.1, 11.3.7, and 11.3.11.)

Material Unreinforced Reinforced
mm (in) mm (in)
Cast metal 3.2 (0.126) 2.4 (0.094)
Cast malleable iron 2.4 (0.094) 1.6 (0.063)
Permanent mold — cast aluminum 2.4 (0.094) 1.6 (0.063)
Die-cast metal 2.0 (0.079) 1.2 (0.047)

may have thin
metal. See Clg

NOTE Reinforced dimensions are acceptable at the root of threads, for a surface that is curved or otherwise reinforced, and
for a surface of such shape or size, or both, that the strength contemplated is provided. Areas for breakouts or similar reasons,

er sections providing the strength of structure is not affected, but in no case be thinner than pern
use 5.5.1 and Table 5.5.1.

itted for sheet

5.5.2 The th
comply with

mm (0.020 in).

5.6 Corrosio

5.6.1 All ferr
protected ag
aluminum, st
not required

5.6.2 Edges
locations for

5.6.3 The re

(@ b
exter|

(b) d

5.6.4 Vitreou
thickness of

ckness of a metal surface for mounting a convenience receptacle of,the’ snap
he receptacle manufacturer’'s metal thickness specification but shall*not be Iq

N protection

hinst corrosion by painting, coating, or plating. €opper, aluminum, alloys o
binless steel, and similar materials having inherent resistance to atmospheric
0 have additional corrosion protection.

punched holes, and spot welds in prefinished steel, enclosed steel pipe,
bainting or plating in ferrous metals dothot require any corrosion protection.

uirements of Clause 5.6.1 shall-not apply to the following:

earings, sliding surfaces of @hinge or shaft, hinge pins, and similar parts loca
or of enclosures where(such protection is not practicable; and

ecorative parts.

s enamels may-be used as a protective coating for ferrous sheet metal havin
D.6 mm (0025 in).

-in type shall
pss than 0.51

pus metal parts, including hinges, bolts, and fastenérs, exposed after asseinbly shall be

[ copper and
corrosion are

and hanger

ed on the

g a minimum
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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 5.7.1.2 to 5.7.1.7.

5.7.1.1 (MEX) In Mexico, polymeric materials shall have minimum thickness in accordance with Table

5.7.1 (MEX).

Minimum thickness for polymeric materials
(See Clause 5.7.1.1 (MEX).)

Table 5.7.1 (MEX)

Specific constryction

Polymeric sheet

(1) “Reinforced] refers to a form of construction that provides equivalent mechanical strength.
(2) “No electricgl component support” refers to the-minimum thickness required for mounting of non-electrical par
(3) Examples of acceptable methods of reinforcement are curved, ribbed, and flanged surfaces.

(4) “Length” refprs to the longest straight line that can be drawn on any un-reinforced flat section.

Un-reinforced Reinforced
mm (in) mm (in)

At opening for ¢onduit connection 1.016 (0.040) 1.016 (0.040)
Length more thian No electrical 0.81 (0.032) 0.81 (0.032)
660 mm component support

Electrical 1.016 (0.040) 1.016 (0.040)

component support
Length larger than | No electrical 0.81 (0.032) - -
380 mm and up to | component support
660 mm Electrical 0.81 (0.032) - -

component support
Length not more No electrical 0.71 (0.028) - -
than 380 mm component support

Electrical 0.71 (0.028) - -

component support
NOTES

IS.

5.7.1.2 An enclosure of polymeric material where all live parts are insulated or permanently

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

16.3;

(b) Have a temperature rating equal to or greater than its maximum operating temg

spaced more

of Clause

erature in

the luminaire;

(c) comply with the polymeric impact test of Clause 16.41 for the parts that can be subject to
impact after installation;

(d) comply with the mold stress-relief test of Clause 16.4 for molded or formed thermoplastic

material;

(e) comply with the abnormal overlamping operation test in Clause 15.5; and



https://ulnorm.com/api/?name=UL 1598 2012.pdf

34

NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 SEPT

EMBER 17, 2008

() 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 16.5.5, or comply with the exposure to UV light test of UL
746C.

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

(a) have a minimum hot-wire ignition rating (HWI) of 15 s or comply with the hot-wire ignition
test of Clause 16.6 or the glow-wire end product test of Clause 16.7; and

(b) have a minimum high-current arc resistance to ignition rating (HAI) of 15 arcs or comply

with fhe high-current arc ignition test of Clause 16.8 or the end-product arc resisian

Clau

5714 Ane
located:

(&) more than 13 mm (0.5 in) from the enclosure shall comply with,Clause 5.7.1.2;

(b) W
igniti

5.7.1.5 A po

(@) h
Clau

(b) h
the p

(c) c

more
5.7.1.6 A po

(@) h
Clau

(b) h
the Iy

be 16.9.

nclosure of polymeric material where arcing parts, such as unenclosed switch

ithin 13 mm (0.5 in) of the enclosure shall comply with Clause 5.7.1.2 and thg
bn test of Clause 16.6 or the glow-wire end product test of Clause 16.7.

ymeric part used to suspend another part shall:

ave a minimum HB flammability rating or_c@mply with the horizontal burning fl
be 16.25;

ave a temperature rating equal to.grgreater than the highest temperature me
art during the normal temperature test of Clause 14; and

bmply with the polymeric support test of Clause 16.10 when the suspended pé
than 0.9 kg (2 Ib).

ymeric material used'as a barrier shall:

ave a minimtim HB flammability rating or comply with the horizontal burning fl
be 16.25;

ave atemperature rating equal to or greater than its maximum operating temg
minhaire;

ce test of

contacts, are

hot-wire

hame test of

hsured on

irt weighs

hme test of

erature in

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

16.4;

(d)c

and

omply with the barrier strength test of Clause 16.1.
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5.7.1.7 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 16.25;

(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
16.4 followed by the bonding circuit impedance test of Clause 17.2.

5.7.2 Metallized polymeric parts

5.7.2.1 Metallized polymeric parts coated with an electrically conductive material shallhcomply with the
metallized pojlymeric parts coating adhesion test of Clause 16.11 if peeling of the conductive [material from
the polymeri¢ parts can result in the risk of electric shock, fire, or operating tempé€raturg limits being
exceeded.

5.7.2.2 The metallized parts that are accessible during user maintenante,or component replacement
without the upe of tools and can involve the risk of shock shall be bonded to ground in ac¢ordance with
Clause 6.14.38.
5.8 Baffles
5.8.1 A baffle¢ shall:

(a) be made of metal that complies with the appropriate requirements of Clause 5.b; or

(b) be made of nonmetallic material that*complies with the five-inch flame test of Cjause 16.3 or
has 4 minimum 5VA flammability rating; and

(c) iffmade of perforated mateftialy have one of the following constructions:

(1) a galvanized ssteel screen, or the equivalent, having a 14 x 14 mesh per square
inch and wire with*a minimum diameter of 0.46 mm (0.018 in);

(2) a perforated metal plate, having evenly distributed openings that are nqt more than
11 per@m? (71 per in?) and that have a maximum dimension of 1.6 mm (0J063 in); or

(3)~a perforated panel that complies with the flaming oil test of Clause 16.12.
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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 but it remains in place during normal handling and shall comply with the conduit knockout and
twistout test of Clause 16.13.

5.10 Mechanical joints and fastenings

5.10.1 The method of making a joint shall provide strength and rigidity and prevent turning that can result
in movement of conductors or wiring devices after the assembly is completed.

5.10.2 Self-threading screws, including sheet-metal screws, used to secure electrical or enclosure

component p
16.14, when

5.10.3 A sell
than 3.4 kg (

5.10.3 (MEX|
shall comply

5.10.4 If thre
more than 5
the conducto

5.10.5 Frictig
Turning may
another nut,

or suitable ag

arts in place or together, shall comply with the seli-threading SCrew torque, t
the screw threads into nonferrous metal or polymeric material.

-threading or sheet metal screw used for mounting or supporting acpart that
/.5 Ib) per screw shall comply with the self-threading screw torque test in Clau

In Mexico, a self-threading or sheet-metal screw used forxmeunting or sup
with the self-threading screw torque test of Clause 16.14.4 (MEX).

ads of sheet-metal or self-tapping screws extend inte-a wiring compartment for
mm (0.2 in), the conductors shall be reliably positioned away from the projecti
s shall be sufficiently loose to prevent damage-to the insulation.

nal contact between parts alone shall not‘be acceptable as means of preve
e prevented by the use of a suitable lockwasher properly applied, a locknut s
br an equivalent threaded assembly, 0r'by some other equivalent method suc
hesive.

bst in Clause
weighs more
se 16.14.

borting a part

a distance of
Ng screws, or

nting turning.
pated against
h as swaging

5.10.6 A shget metal nut for bolts largerithan 6.4 mm (0.250 in) in diameter may be use¢d to prevent
turning or logsening if it is not depended:udpon for mechanical strength.
5.10.7 Sheet-metal nuts fabricated of heat-treated steel may be used:

(a) for assembly;

(b) t¢ preventdurning of threaded tubing no larger than 1/4 IPS; or

(c) on bolts or studs that are no larger than 6.4 mm (0.250 in) in diameter.
5.10.8 Whenusedas a supporting device, unthreaded tubingjoints statttompty withrtirefoading test of
Clause 16.15.

5.10.8.1 Fasteners, such as ferrules secured to the end of steel support cable used to support all or part
of the luminaire, shall comply with the loading test of Clause 16.15.
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5.10.8.2 Cast metal fasteners, such as chains, hooks, threaded nipples, and hickeys, used to support the
luminaire or sections of the luminaire, shall comply with the loading test of Clause 16.15.

5.10.9 Enclosure parts shall be secured by positive mechanical means, such as screws, welding, or
interference fit.
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5.10.10 Enclosure parts may be secured by frictional contact alone under the following conditions:

(a) the part does not have a knockout or conduit opening and complies with the snap-in or tab-
mounted parts pull test without conduit opening of Clause 16.16; or

(b) the part has a knockout or conduit opening and complies with the snap-in or tab-mounted

parts

pull tests with conduit opening of Clause 16.17.

5.10.11 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 16.17.

5.10.12 Dec
the loading te

5.11 Means

5.11.1 A lum|

brative parts of a luminaire secured by friction alone or an adhesive alone sha
st in Clause 16.15.

bf mounting

naire shall have means for mounting, and if special hardware is required, the h

be provided @nd shall comply with the loading test of Clause 16.15.

5.12 Movabl
5.12.1 A md
constructed
Rotation shal
endurance te

5.12.2 Amo
Clause 16.20

5.13 Racewd
5.13.1 Tubin

(@ u

P joints

vable joint, such as a swivel joint or telescopifigvarm, containing conduc
b0 that movement of the joint will not result i, damage to the insulation o

st of Clause 16.19.

able joint containing conductors shall-comply with the movable joint torsion an
and shall remain intact and operable:

ly tubing
g shall be free from kinks or cracks, and if it is:

nthreaded metal tubing, it shall be at least 0.5 mm (0.020 in) thick;

(b) tihreaded metaktubing, it shall be at least 1.0 mm (0.040 in) thick; or

(c) metal tubing with rolled threads, it shall be at least 0.5 mm (0.020 in) thick.

| comply with

ardware shall

tors shall be
f conductors.

| be limited to 370 degrees, or the movable’joint shall comply with the fovable joint

d pull tests of
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5.14 Conductor protection
5.14.1 Conductors that pass over edges or through 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 (0.042 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 bushing or grommet of a material other than rubber at least 1.2 mm (0.047 in) thick; or

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

5.15 Strain rglief
5.15.1 Genefal

5.15.1.1 A sfrain-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 sfrain-relief device, including a bushing with an integral strain*relief means, shal| be designed
to limit the h@lding pressure without damaging the cord jacket or canductor insulation.

5.15.2 Flexille cord

5.15.2.1 A sftrain relief for a flexible cord shall comply withithe 15.9 kg (35 Ib) strain-relief fest of Clause
16.21.1.

51522 A slain relief shall be provided at both endsof a flexible cord when the cord supports a luminaire
or luminaire part.

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
devide manufacturer; or

(b) cpomply with the(strain-relief test of Clause 16.21.1.

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

5.15.25 A
following:

ith one of the

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

(b) instructions to identify the strain relief to be used, in accordance with Table 20.1.1, Item
1.33.
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5.15.3 Cond

uctors

5.15.3.1 The strain relief for a conductor shall comply with the pull test of Clause 16.21.2.

5.16 Glass

5.16.1 Gene

ral

5.16.1.1 Edges of glass accessible during normal use or maintenance shall be seamed, swiped,

fire-polished,

or similarly treated to eliminate sharpness.

5.16.2 Minimum thickness

5.16.2.1 The

with Table 5.

minimum thickness and exposed area of glass used as an enclosure shalllhe
16.2.1.

Table 5.16.2.1
Thickness of glass panels

(See Clauses 5.16.2.1 t0 5.16.2.5.)

in accordance

Exposed area of glass Mipimum thickness of glass
Flat glass Curved plass
cm? (in?) mm (in) mm (in)
0 -o68 (0 — 150) 2.11 (0.083) 2.11 (0.083)
969 3226 (150 — 500) 2.54 (0.100) 2.11 (0.083)
3227 4 7097 (500 — 1100) 356 (0.140) 254 (0.100)
7098 4 9316 (1100 — 1444) 3756 (0.140) 254 (0.100)
5.16.2.2 Thel minimum thickness and exposed-area of flat glass panels, smooth or otherwige, shall be in

accordance \

5.16.2.3 The
shape shall &
in?).

5.16.2.4 Unt
shall provide

5.16.2.5 Tempered\glass that is not in accordance with the minimum thickness and expose

in Table 5.16

vith Table 5.16.2.1.

minimum thickness and-exposed area of glass that is curved or bent, or of
e in accordance with Table 5.16.2.1, unless the exposed area is less than 1

equivalent mechanical strength.

.2.2. shall comply with the tempered glass impact test of Clause 16.22.

bmpered glass that is not in accordance with the minimum thickness shown in T

jlobes of any
/74 cm? (275

able 5.16.2.1

0 area shown

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 16.36

(MEX).
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5.17 Glass support

5.17.1 Glass 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 Glass mounted in a frame that is required to be opened or removed for maintenance shall be
secured to the frame.

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

5.17.4 An adhesive material used as the sole support of glassware shall comply with the adhesive
support test ¢ Clause 16.23.

5.17.5 A chgnnel or frame for holding glass diffusers shall be:
(a) sfeel at least 0.4 mm (0.016 in) thick;
(b) nonferrous metal at least 0.5 mm (0.020 in) thick; or
(c) pplymeric material at least 1.5 mm (0.059 in) thick.

5.17.6 Glasq globes, glass panels, or decorative glass parts¢shall be secured by one of more of the
following means:

(a) g circular fitter with at least three supports;
(b) g threaded stud and nut;

(c) althreaded glass part and associated fitter;
(d) g frictional contact assembly:that complies with the glass support test of Claus¢ 16.24;
(e) an adhesive that complies with Clause 5.17.4;

(f) it own weight in"a;frame or fitter that is not hinged; and

(g9) 4 straight rod*with a stop or a hook through a hole in the glass.
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5.18 Thermal insulation

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

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 16.25.

5.18.3 Thern
correct positi

(@) s
(b) 4

©) p
proje

(d) o
5.18.4 Thern
of conduit un

being attachg

5.18.5 Glass
density of 9.6

5.19 Continu

5.19.1 A lum
be marked in

5.19.2 A lum
AWG branch

DN by at least one of the following means:
taples or bolts;
dhesive applied to at least one-third of the surface of the insilation;

arts of the luminaire that do not have to be removed for (pstallation. A supply
cting through the insulation is not acceptable for securing the insulation in plad

ther means if investigated and found to be mechanically equivalent.
hal insulation shall not be located within 6,44nm (0.25 in) of any opening for tf
ess the insulation is attached to a coveror other part that will be removed wi

d to the luminaire.

fiber thermal insulation providedyas an integral part of the luminaire shall hay
kg/m?® (0.6 Ib/ft3).

ous row mounting

accordance with, Table 20.1.1, ltem 2.16.

inaire intended for continuous row mounting shall have adequate space for at
circuit_ conductors.

nal insulation shall be reliably secured in place. It shall be attached to the Iurlninaire in the

conductor
e; and

e connection
en conduit is

e a minimum

inaire intended for~continuous row mounting shall have provision for a couplingg method and

least four 12
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5.20 Raceways

5.20.1 The requirements in Clause 5.20 shall apply to surface-mounted or recessed luminaires intended
to serve as a raceway for conductors of a circuit other than the conductors of the branch-circuit 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 14.11 and be marked as suitable

for use as a raceway, in accordance with Table 20.1.1, Item 1.7.

6 Electrical d
6.1 General

6.1.1 The re
requirements

6.1.2 Curren
specified in t

6.2 Wiring d

6.2.1 A wirin
during normg

6.2.2 A luminaire incorporating a wiring device rated for ac use shall be marked with the fre

ac use only,

6.2.3 A wiri
connections,
between the

6.2.4 Parts d
tools shall na

6.2.5 The rating of anattachment plug assembled to a flexible cord for connection to a brang

comply with ]

onstruction

quirements in Clause 6 shall be used in conjunction with the applicable s
in this Standard.

-carrying parts shall be copper, copper alloy, nickel alloy, or'stainless steel, unl
his Standard.

bvices

g device shall be rated for the temperatures,~ocations, voltage, and current
| operation.

n accordance with Table 20.1.1, ItenT1.4 or 3.7.

ng device shall be prevented”from any turning that can apply tension

result in damage to the conductor, or otherwise adversely affect the assembly.

f wiring devices that*are removable from outside the enclosure without the us
t result in acceSs 10 live parts within the enclosure.

[able 62.1.

Lipplementary

bSs otherwise

encountered

quency or for

o conductor
Friction alone

mating parts of the assembly shall not be acceptable as a means to prevent tdirning.

e of ordinary

h circuit shall



https://ulnorm.com/api/?name=UL 1598 2012.pdf

SEPTEMBER 17,

2008 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

43

Table 6.2.1
Attachment plug ratings for cord-connected luminaires

(See Clause 6.2.5)

es

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

6.3 Lampholders

6.3.1 A lamp
6.3.2 A lamp
6.3.3 A husk
screwshell of]
wire terminal

enclosed in 4

6.3.4 The sg
neutral groun

6.4 Switcheq
6.4.1 Generd

6.4.1.1 A sw

by the load factor shown in Table 6.4.1.1.

6.4.1.2 A sW
except as sp

6.4.1.3 A sin
6.4.1.4 Whe

marked with
3.18 and 3.6

holder of a luminaire shall be suitable for the application.

-supported lampholder shall be provided with stranded conductors.

or sleeve made of treated cellulosic fiber, provided to electricallydnsulate the
a lampholder, shall be at least 0.8 mm (0.032 in) thick and shall be positively r
of the lampholder are accessible with the husk or sleeve removed, they shall b

ccordance with Clause 5.3.

rewshell of a lampholder directly supplied by the branch circuit shall be con
ded conductor.

1

tch shall have a minimum ampere-rating equal to the total load current it cont

peified in Clause 6.4.1.4:

gle-pole switch shall not be connected in the neutral grounded conductor.

a caution‘to-disconnect the power before servicing, in accordance with Table

erminals and
ptained. If the
e additionally

hected to the

ols multiplied

itch shall disconnect all-of\the ungrounded conductors of a supply circuit sifnultaneously,

h a single-pale ‘photocontrol switch is used on a line-to-line supply, the luminaire shall be

20.1.1, Items

ired.

6.4.1.4 (CAN

)N Canada, the caution marking of Table 20.1.1, Item 3.18, shall not be reqy

6.4.1.5 A luminaire provided with a receptacle for a photocontrol shall be:

@) s

hipped with the control or shorting plug; or

(b) marked to require the installation of the control or plug, in accordance with Table 20.1.1,

Iltem

1.20.
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Table 6.4.1.1
Switch rating load factor

(See Clause 6.4.1.1.)

Type of load Special use switches General use
switches
L-rated T-rated Ampere rated Ampere rated Ampere rated
(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 Interlogk switches
6.4.2.1 An interlock switch shall be rated for the load it controls or shall comply with*Clauges 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 burnirlg flame test
of Clause 16.26 or the needle flame test of Clause 16.27; and
(b) have a temperature rating suitable for the temperature”attained during the normal
tempgprature test of Clause 14.
6.4.2.3 Currgnt-carrying parts shall be copper, copper. alloy, or stainless steel, except that gtainless steel

shall not be

6.4.2.4 Anin

6.5 Recepta¢

6.5.1 A cony
in accordanc

6.5.2 A conV
luminaire.

6.5.3 A lumir

sed for quick-connect terminals, solder, terminals, and arcing parts.

terlock switch shall comply with the interlock switch endurance test of Clause

es

enience receptacle in a\luminaire shall be a grounding type and marked for n
b with Table 20.1.1, {tem 3.3 or 3.4.

enience receptacle shall not be provided in a ground-mounted recessed or ce

17.3.

aximum load

ling-mounted

aire may be provided with a maximum of one duplex or two single conveniencg receptacles.
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6.6 Fuses and fuseholders

6.6.1 A replaceable fuse shall be of the type that requires mounting in a fuseholder.

6.6.2 The fuse identification and ampere rating shall be marked on or adjacent to the fuseholder as
specified in Table 20.1.1, Item 3.5.

6.6.3 A fuseholder shall disconnect all ungrounded conductors of the supply circuit simultaneously during
fuse replacement.

6.6.3 (USA) In the United States, the fuseholder is not required to disconnect all ungrounded conductors
during fuse replacement.

6.6.4 A fuse

6.7 Ballasts

6.7.1 Generd

6.7.1.1 A lur
1000 V shall

6.7.1.2 A ba

was designed shall be provided with the luminaire and shall\be ‘wired in accordance with tk

instructions @
6.7.2.

6.7.1.3 Whe
branch circui

(a) 4
shall
agair

(b) 4
bond
screy

shall not be connected in the neutral grounded conductor.
nd transformers
I

L

ninaire incorporating a ballast or transformer having an gpen circuit voltage
be marked not for use in dwellings, in accordance with Table 20.1.1, Item 2.5

ast or transformer required to operate lamps of thé)type and wattage for which
n or with the ballast. For luminaires designed<fer use with remote ballasts, ses
h a luminaire is intended to be connegted to the line and neutral grounded co
, as shown in Figure 6.7.1.1, and.is\provided with:
n auto-transformer or an auto-transformer-type ballast, the screwshell of the |z
be connected to the neutral-grounded conductor, unless provision is made to
st accidental contact with/the lamp screwbase during insertion or removal of t
n isolating-type transformer or ballast, the screwshell of the lampholder shall

ed to ground, unless provision is made to protect against accidental contact w
base during‘insertion or removal of the lamp.

6.7.1.3 (USA
grounded ¢
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omductors of a branch circuit, as shown in Figure 6.7.1.1 (USA), and provided W
l‘aum‘mﬁmrm@mzmymmm

@) -

) In thé_United States, when a luminaire intended to be connected to the lin

of more than

the luminaire
e diagram or
e also Clause

nductors of a

mpholder
protect
ne lamp; or

e separately

th the lamp

e and neutral
ith:

be connected to the neutral grounded conductor, unless provision is made to

mpholder
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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Figure 6.7.1.1
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 (USA) In the United States, 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 (USA), and provided with:

(a) an auto-transformer or auto-transformer-type ballast, provision may be made td| protect
agairst accidental contact with the lamp screwbase during insertion or removabof the lamp; or

(b) an isolating-type transformer or ballast, the screwshell of the lampholder shall not be
requifed to be separately bonded to ground.

6.7.1.5 Allowing the thermal test results of one HID ballast to represent other HID ballpsts shall be
acceptable, with the following exceptions:

(a) g metal halide or mercury vapor type shall not représent a high-pressure sodium type.
(b) & high pressure sodium type shall not represent-a metal halide or mercury vapor type.
(c) allower wattage shall not represent a higher wattage type.

(d) g ballast with one class insulation system shall not represent a ballast with a different class
insul@tion system.

(e) for a ballast of other than the-enclosed and potted type with a Class 105 insulation system,
a ballast with a bench-test temperature shall not represent a ballast with a higher bench-test
tempgrature.

() alballast that is gotthermally protected shall not represent a ballast whose therial protector:

(1) isburied within the ballast and has a temperature rating of less than thg rating of
the ballast system; or

(2) is located on the ballast core or under the wrap of an open coil and hag a
temperature Tating of fess tham 90—°Cfora Class 105 systenT, T10—Cfora Class 130
system, or 150 °C for a Class 180 system.
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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.

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 1.41.

6.7.2.4 A luminaire designed for use with a remote ballast or transformer and required to be connected
to secondary circuit conductors rafed higher than 60 °C shall be marked to indicalg the minimum
acceptable tgmperature rating of the secondary conductors in accordance with Table 20,141, Item 1.1.

6.8 Capacitofs

6.8.1 A capacitor, other than the type specified in Clause 6.8.2, shall be rated\for the appropriate voltage
and the maximum available fault current (AFC) to which it can be subjected, as follows:

(a) g value of 10 000 A minimum when connected directly across the branch circuit;

(b) g value of 200 A minimum when connected in serig€s 'with a ballast coil; or

(c) the maximum current available to the capacitor under capacitor short-circuit condition, as
deterfmined by investigation.

6.8.2 A dry metallized-film capacitor operating at-asmaximum of 330 V shall not be requifed to have a
maximum avilable fault current rating.

6.8.3 A lumimaire incorporating a capacitor_.as a component separate from the ballast shall
(@) have a maximum rating 6f.0.06 uF and a maximum operating potential of 500 Y peak; or

(b) provide means to discharge the capacitor within 1 min after removal of the capgcitor
voltage, in accordance with Clauses 6.8.4 to 6.8.6.

6.8.4 The means to discharge the capacitor may consist of a bleeder resistor or a closed loop of the
circuit that is|not opened by lamp removal or operation of a switch, fuse, or similar device.

6.8.5 The vojtage“across the capacitor terminals at the end of 1 minute shall be reduced to|a value of 50
V or less, andtheenergy storedshattbe tesstham 203, as determined by the equatior:

J=5x107CV?

where:
J = the energy stored, J
C = the capacitor rating, uF

V = the capacitor peak voltage, V
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6.8.6 The maximum value of a bleeder resistor shall be determined by the equation:

p- K
where: ¢
R = the resistance value, MQ
K = the resistor factor determined from Table 6.8.1
C = the capacitor rating, IE
Table 6.8.1
Bleeder resistor factor (K)
(See Clause 6.8.6.)
Capacitor voltage Factor (K)
RMS volts Peak volts
0-70 0 - 100 85
71-78 101 - 110 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 17354200 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 — 353 451 — 500 26
354 — 495 501 — 700 23
496 — 707 701 — 1000 19
NOTE For a [rransformer-typéballast, the voltage value to be applied according to this table is the rms voltage|rating of the
capacitor as ppecified on/the ballast.

6.8.7 An oil-filled eapacitor shall be provided with an expansion spacing between any lumir
terminals in accordance with Clause 6.8.8, unless marked otherwise on the c

the capacitor,

aire part and
hpacitor.

6.8.8 In addition to the electrical spacing required in Clause 6.11, the minimum expansion spacing
perpendicular to the capacitor terminal shall be:

(& 11 mm (0.44 in) for a maximum of 300 V; or

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

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), 6.13.3.2, and 6.13.3.3.)

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

Dry Not Hard Usage | Equipment Wire |GTF 600 125 1

Table 6.9.1 (CAN) Continued on Next Page


https://ulnorm.com/api/?name=UL 1598 2012.pdf

52 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 SEPTEMBER 17, 2008
Table 6.9.1 (CAN) Continued
Location Usage Description Type Rating, Volts Temp.. °C Notes
Dry or Damp Not Hard Usage | Flexible Cord HPN 300 90
Equipment Wire | spT-1 300 60 2
SPT-1 300 105
SPT-2 300 60
SPT-2 300 105
SV 300 60
SVO 300 60
SVT 300 60
SVT 300 105
CL/51 300 5
CL901 600 90 1
CL1051 300 105
CL1251 600 125 1
CL1251-R3 600 150 1
CL1502 600 150 1
REW (0.015) 300 105
REW (0.030) 600 105
SEW-1 300 200 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
For Hard Usage | Flexible Cord HSJO 300 90 2
SJ 300 60
SJO 300 60 2
SJT 300 60
SJT 300 105
SPT-3 300 60
SPT-3 300 105
For Extra Hard Flexible Cord S 600 60
Usage SO 600 60 2
ST 600 60
ST 600 105
Dry or Damp o NoOtIor Hara FrexibteCord CRAWT 300 00
Wet Usage CXWT 600 60
PXWT 300 60
For Hard Usage | Flexible Cord SJOW 300 60 2
SJTW 300 60
SJTW 300 105
For Extra Hard Flexible Cord SOW 600 60 2
Usage STW 600 60
STW 600 105

NOTES

(1) A voltage of 1 000 V is permitted when the current is limited by a transformer, reactor, or resistor.

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

Location Usage | Description | Type hating, Volts ITemp.. °C I Notes

(2) Temperature rating is limited to 60 °C when exposed to oil.
(3) A temperature 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 which they will
be subjected, in accordance with Tables 6.9.2 (USA) and 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), 6.13.3.2, and 6.13.3.3.)

Location Usage Description Type Rating, V Temp.(3C Notes
Dry Equipment wire

FEPW 600 75
PFAH 600 250
RH 600 75
RHH 600 90
T 600 60
TFE 600 250
THHN 600 90
THHW 600 90

z 600 90 2

ZW, 600 90 2
Dry Not hard usage | Flexible cord C 300 60
PD 300 60

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
Dry or damp Equipment wire FFH-1 300 75
FFH-2 600 75
KF-2 600 200
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
SF-1 300 200
SF-2 600 200
SFF-L 300 150
SEF-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 600 150
ZFF 600 150
ZHF 600 200
ZW 600 90 2
Dry or damp Not hard usage | Flexible cord HPW 300 90 2
EXra-rdara i) oUU ouU
usage S 600 75 1
SE 600 60
SE 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
Hard usage SJ 300 75 1
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
Not hard usage SP-1 300 60
SP-2 300 60
SPE-1 300 60
SPE-1 300 75 1
SPE-1 300 90 1,2
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
Extra-hard SO 600 60
usage SO 600 75 1
SO 600 90 1,2
SO0 600 60
SO0 600 75 1
SO0 600 90 1,2
Not hard usage SPT-1 300 60
SPT-1 300 75 1
SPT-1 300 90 1,2
SPT-1 300 105 1,2
SPT-2 300 60
SPT-2 300 90 1,2
SPT-2 300 105 1,2
Extrathard ST 600 60
usage ST 600 75 1
ST 600 90 1,2
ST 600 105 1,2
STO 600 60
STOO 600 60

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
Not hard usage SV 300 60
SVE 300 60
SVO 300 60
SVO 300 90 1,2
SVOO 300 60
SVOO 300 90 1,2
SVT 300 60
SVT 300 75 1
SVT 300 90 1,2
SV 300 105 1,2
SVTO 300 60
SVTOO 300 60
Dry, damp, or Wire RHW 600 75
wet RUW 600 60
THW 600 75
THWN 600 75
T™W 600 60
XHHW 600 75
ZW 600 75
Dry, damp, or Same as Flexible cord Any if marked as | AS marked on As marked on 2,3
wet specified for specified in Note cord cord
cord type under 3
dry or damp
NOTES:
(1) The insulatipn temperature rating is marked on the surface of, the flexible cord.
(2) See Clause|6.9.7 for increasing the insulation temperature’rating using sleeving.
(3) Flexible corfl that is suitable for use in a wet location iS-surface marked with a "W" or "Water Resistant".

Appliance

Table 6.9.3 (USA)
wiring material insulatiop-type, voltage, and temperature ratings for United Stg

(Seée Clauses 6.9.2 (USA) and 6.13.3.3.)

tes

Types of insuldtion Minimum thickness of insulation
300 volts 600 volts
Without braid With added impregnated Without braid With gdded impregnated
braid cover brgid or nylon cover

[min 0.1 mm (0.004 in)]

mm (in) mm (in) mm (in) min (in)
Thermoplastic 0.33 (0.013) 0.33 (0.013) 0.69 (0.027) g.38 (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) - -

(1) colored thre

ads;

*Polytetrafluoroethylene or fluorinated ethylene propylene.
NOTE The temperature marking of appliance-wiring material or miscellaneous wire consists of:

(2) durable, continuous (unbroken), straight, longitudinal stripes printed in indelible ink on the surface of the insulation; or

(3) durable and legible indelible ink printing (or legible indent printing) of words, stating the temperature in degrees Celsius on (or
in) the surface of the insulation.

Table 6.9.3 (USA) Continued on Next Page
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Table 6.9.3 (USA) Continued

Types of insulation Minimum thickness of insulation
300 volts 600 volts
Without braid With added impregnated Without braid With added impregnated
braid cover braid or nylon cover
[min 0.1 mm (0.004 in)]
mm (in) mm (in) mm (in) mm (in)
The number and color of the threads or stripes are as follows: one green for 75 °C; one red for 90 °C; one yellow for 105 °C; one
blue for 125 °C; one brown for 150 °C; one black for 200 °C; two black for 250 °C. If a stripe or thread is used to identify the
temperature of an 80 °C thermoplastic-insulated wire (the identification is not required), the stripe or thread is green.

6.9.2 (MEX) In Mexico, conductors shall be a minimum of 16 AWG (1.307 mm?) and shall be rated for
the voltage, qurrent, temperature, and conditions of service.

6.9.3 Condugtors of a size smaller than 18 AWG may be used under the following conditions:
(@) where they are completely enclosed;
(b) where they are not subject to movement under normal use; and
(c) in the secondary of a transformer, or in a circuit using solid*state devices.

6.9.3 (MEX) [In Mexico, conductors of a size smaller than 16 AWG, but not smaller than 1B AWG, shall
be permitted [to be used where the current does not exceed 6 A.

6.9.4 Condugtors 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 lifnited circuits only;

(b) the current carrying capacity of the conductor is not exceeded and is sufficient fo carry the
contipuous normal load current without any temperature related issues; and

(c) the construction compliesswith 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 inagcessible but
subject tomovement during maintenance, or

(2) «the luminaire shall be provided with a barrier to prevent contact with wifing that is
not.connected to a Class 2 circuit. The width of an opening between a barrjer 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 like
that serve as part of the compartment for the Class 2 wiring.

6.9.4 (MEX) In Mexico, conductors of a size smaller than 18 AWG (0.82 mm?) but not smaller than 24
AWG (0.21mm?) 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.
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6.9.5 A conductor or cord that can be flexed because of an adjustable, movable, or flexible part of a
luminaire shall be of the stranded type and shall be secured so it will not be cut or abraded under
conditions of intended use, including relamping, servicing, and inspection of supply connections.

6.9.6 In a luminaire construction that allows the conductor or cord to be pushed back into the luminaire,
the temperature rating of the conductor or cord shall be suitable for the operating temperature of any
component it can contact.

6.9.7 An insulated conductor, including each insulated conductor of a cord, that is rated for 90 °C, 105
°C, or 125 °C shall be considered as rated for 150 °C if each conductor is individually provided with
supplemental insulation consisting of snugly fitting woven glass fiber sleeving having at least a 0.25 mm
(0.010 in) wall thickness or at least two layers of glass fiber tape that provide a total thickness of at least

0.25 mm (0.

6.9.8 An instilated wire connector having a voltage rating less than that required forthe ap

be used if thd
difference be

6.10 Identifid
6.10.1 A con
be substantid
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6.11 Electrical spacings

6.11.1 The minimum spacings shall be not less than those shown in Table 6.11.1 between:

(@ u

() u

ninsulated live parts of different potential; and
ninsulated live parts and non-current-carrying metal parts.

Table 6.11.1

Minimum spacings — clearance through air and creepage distances for uninsulated live parts

(See Clauses 6.11.1, 6.11.6, and 6.11.9.)

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

050 0-71 1.6 (0.063) 1,6 (0.063)

51 —|150 72 - 212 3.2 (0.125) 6.4 (0.250)

151 4 300 213 — 423 6.4 (0.250) 9.5 (0.375)

301 4 600 424 — 846 9.5 (0.375) 9.5 (0.375)

601 —|2000 847 — 2828 9.5 (0.375) 12.7 (0.500)
6.11.2 Spacings shall be measured with all fittings installed as intendled, whether or not they|are furnished
with the lumipaire. Parts that can be rotated after installation stialMbe moved to a position that minimizes

the spacing Qeing measured.

6.11.3 The gpacings at fuses and fuseholders shall be‘“neasured with the fuses in place
fuses removad. The fuses shall be those with the maximum standard dimensions.

6.11.4 The gpacing shall be determined using-the voltage measured between the electricg

than lamp ig
rated voltage

6.11.5 The s
not less than

6.11.6 The s

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

and with the

|l parts, other
ver supply of

pacing between uninsulated live parts of different circuits involving different volfages shall be

that required for thexcircuit of the higher voltage.

grounded non-current-carrying part shall be not less than 3.2 mm (0.125 in) through air and §
in) over surfdce or as ibdicated in Table 6.11.1, whichever is greater.

6.11.7 The spacings of a branch circuit conductor terminal shall be measured with the condu
The size of the.conductor shall be suitable for the luminaire current rating but shall not be sn

pacings betweén,field wiring terminals of different potential and between the te

rminals and a
.4 mm (0.250

ctor installed.
haller than 14

AWG.

6.11.8 For the purposes of measuring spacings, a film-coated conductor shall be considered an
uninsulated part.
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6.11.9 A spade or ring terminal shall be prevented from turning by a reliable restraint such as a shoulder
or boss, if by turning the spacing is reduced below the value shown in Table 6.11.1.

6.11.10 (CAN) In Canada, spacings for printed circuit boards shall comply with Annex F.

6.11.10 (USA) In the United States, spacings for printed circuit boards shall comply with applicable
component and end product standards.

6.12 Electrical insulation
6.12.1 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) heat-resistant and moisture-resistant properties;
(e) degree of enclosure protection;

() ofher factors, such as arcing and aging, that have a bearing on the risk of fire ahd electric
shock under conditions of actual use; and

(9) flammability rating (it shall be at least HB).
6.13 Accessibility of live parts
6.13.1 Geneyal

6.13.1.1 Accpssibility of a live part shall be determined by the articulate probe test of Clauge 17.4 during
user maintenpnce and normal-operation.



https://ulnorm.com/api/?name=UL 1598 2012.pdf

SEPTEMBER 17, 2008 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 61

6.13.2 Accessibility of uninsulated parts

6.13.2.1 Uninsulated current-carrying parts specified in Clauses 6.13.2.2 to 6.13.2.4 may be accessible
during user maintenance and normal operation. Contact with all other uninsulated current-carrying parts
shall be prevented by an enclosure or barrier.

6.13.2.2 Electrical connections that are in the recess of a wiring device and that are covered with an
electrical insulating material as shown in Table 14.1.2, Item 19, are considered to be inaccessible. The
depth of the recess shall be at least 0.8 mm (0.032 in).

6.13.2.3 The live parts of a lampholder or starter holder that make the electrical connection to the lamp
or starter may be accessible.

6.13.2.4 An yninsulated live part in the secondary circuit of an isolating transformer may. bg accessible if
the maximun} open circuit secondary voltage is 30 V rms or 42.4 V peak.

6.13.2.5 Thellampholder 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 instfuctions shall
comply with |the lampholder lead pull test in Clause 16.38. Accessibility, shall be determined by the
articulated prpbe test of Clause 17.4.

6.13.2.5 (MHX) In Mexico, the lampholder lead pull test is not required.
6.13.3 Accegsibility of insulated parts

6.13.3.1 Insylated current-carrying parts specified in Clauses 6.13.3.2 and 6.13.3.3 may Ipe accessible
during user aintenance and normal operation. Contact with all other insulated current-¢arrying parts

shall be prevented by an enclosure or barrier.

6.13.3.2 Thel following conductors specified imTable 6.9.1 (CAN) or 6.9.2 (USA) shall be pg¢rmitted 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, roufed through
the chain of a chain(pendant luminaire; or

(c) other conddctors of minimum insulation thickness 0.80 mm (0.032 in), routed through the
chain of a chain pendant luminaire.

6.13.3.3 Flexihle ¢ords, equipment wire, and 600 V rated appliance wiring material specified in Tables
6.9.1 (CAN), 692 (USA), and6.9-3{USA) may beaccessibteif:

(a) visible for the entire accessible length;

(b) routed, where practicable, to a structural part of the luminaire;

(c) secured 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 compliance with Item (1) or (2), as follows:
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6.13.4 Parts

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

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

accessible only during user maintenance

6.13.4.1 The following insulated current-carrying parts may be accessible to incidental contact only during
user maintenance that requires an enclosure part to be removed or opened to accomplish the operation:

(a) the terminals of electrical components, if insulated with material that is mechanically

secu
(b) 4
othe
main
6.14 Ground
6.14.1 Gene
6.14.1.1 Nor
maintenance
shall be bond

non-current (
accordance \{
specified in C

6.14.1.2 The

ed In place; and

ny wiring or factory-made splices employing machine-applied twist-on wire copnectors or
types of insulated wire connectors that are acceptable, if not disturbed during|user

enance.

ng and bonding

al

-current-carrying metal parts and metallized polymgHc parts that are accessible during user
or component replacement without the use of\{eols and that can involve the|risk of shock

ed to ground and shall comply with the bond inijpedance test of Clause 17.2. A

uminaire with

arrying parts bonded to ground shall hayé’the resistance of the bonding circuit tested in

lause 17.2.3.

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 exam
lampholders and switches) that are isolated from live parts; or

(c) d

6.14.1.3 An

interwoven tH

individual "grounding conductor of a chain-and-canopy suspended lumin

in accordancgwith Table 20.1.1, Item 1.33.

ecorative parts, metal guards, and metal shades that do not enclose live parts,

vith Clause 17.2.1. If the resistance excéeds 0.10 Q, the bonding circuit shall| be tested as

=

e,

nire shall be

rough.the chain from the luminaire to the canopy. Installation instructions shall be provided
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6.14.2 Provision for grounding

6.14.2.1 A luminaire that requires grounding in accordance with Clause 6.14.1.1 shall be provided with a
grounding means to provide connection to the branch circuit ground.

6.14.2.2 The grounding means shall be in the same location as the power supply connection means and
shall be a pigtail lead grounding conductor, a pressure terminal connector, a wire binding screw, or the
equivalent.

6.14.2.3 A grounding terminal shall not be located on a removable part, unless the removal of the part

during user maintenance does not interrupt the bonding continuity.

6.14.2.4 A Il
mounting 0v4
conductor, sh
6.14.2.4 (CA
6.14.2.4 (MH

6.14.25 Ag
conductors a

6.14.26 Ag
replacement

6.14.2.7 The
used to secu

6.14.2.8 An
(@ 9
(b) 9
(© 9
6.14.2.9 A's

(& n

minaire required to be grounded In accordance with Clause 6.14.1.T and
br an outlet box, but not incorporating a means to terminate the branch/icirg
all be provided with a mounting crossbar that has a grounding termination mel

N) In Canada, a mounting crossbar shall not be required to have a-grounding

hd in no case less than 18 AWG.

ounding conductor shall not be terminated by hardware that is likely to be re
pf any luminaire components.

grounding conductor of a pendant luminaire may be terminated by hardwar

nsulated grounding conductor shall be identified by one of the following:
reen;

reen with a yellow sttipe; or

Feen with a yellow-tracer.

trew provided for luminaire grounding shall:

ot be*Used for any other purpose;

designed for
uit grounding
ans.

termination.

X) In Mexico, a mounting crossbar shall not be required to have a grounding fermination.

ounding conductor shall not be smaller than the gauge of wire used for the lunpinaire supply

moved during

e that is also

e a lampholder or lampholder bracketwhen that is the only available terminatjon point.

(b)

befimitedtoconmductors of size 10 AWG or smatier;

(c) comply with Table 6.14.2.1;

(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 6.14.2.1;

(e) have a green-colored head, or the area directly adjacent to the screw shall be marked in
accordance with Table 20.1.1, ltem 4.4;

(f) be a machine or thread-forming screw; and
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(g) be capable of withstanding 1.6 N-m (14 Ib-in) of tightening torque. Compliance is
determined by the ground-screw assembly strength test in Clause 16.39.

Table 6.14.2.1
Ground screw size

(See Clause 6.14.2.9.)

Screw size Wire size (AWG)
M3.5 (No. 6) 18- 14
M4 (No. 8) 18 - 12
M5 (No. 10) 18 - 10
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Figure 6.14.2.1
Terminal-conductor relationship

(See Clause 6.14.2.9.)

@)
)
o

SM8611

Legend:
A — wire binding|screw

B — conductor

C — terminal plate

D — maximum conductor diameter, but not less than 2 mm (0.08 in)

E — minimum height of raised areas = 1 mm (0.04 in)

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

G — the horizontal 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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6.14.2.10 A luminaire grounding conductor may be secured to a snhap-fit lampholder if the bonding
between the lampholder and the luminaire complies with the bonding circuit impedance test of Clause
17.2.

6.14.2.11 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.

6.14.2.12 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.

6.14.2.13 A post top type luminaire that is intended to be conductively connected to a grounded pole or
post and thaf does not comply with Clause 6.14.2.1 shall be provided with installafion, ihstructions in
accordance with Table 20.1.1, Item 1.33.

6.14.3 Bonding

6.14.3.1 A bpnding means shall consist of one of the following:
(a) 4 pigtail lead bonding conductor of at least 18 AWG;
(b) o terminal;
(c) awelded, soldered, or brazed joint;
(d) & screw, rivet, or welded stud;
(e) 4 pressure terminal connector;

(f) am assembly of bolt, nut, and lockwasher or starwasher, or other compressive fastener that
comgplies with the bonding circuitimpédance test of Clause 17.2; or

(g9) dn equivalent conductive\path that complies with the bonding circuit impedanced test of
Clauge 17.2.

6.14.3.2 Thel bonding of a ¢opductive part that is coated with vitreous enamel, paint, or sifilar coatings
can require tfeatment of the part, such as masking, removal of the coating at points of conrlection, or the
use of fasten|ng means that penetrate the surface coating. If special treatment is required of if grounding
continuity is rjot obvious, acceptability shall be determined by the bonding circuit impedance fest of Clause
17.2.

6.14.3.3 TheTontinuity of the grounding SystenT shattnot Tety o the dimensiomat stabitity 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 16.4,
followed by the bonding circuit impedance test of Clause 17.2.
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6.14.3.4 A luminaire part shall be provided with a 18 AWG or larger stranded bonding conductor if the
part:

(a) is required to be bonded to ground in accordance with Clause 6.14.1.1; and

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

6.14.3.4 (USA) In the United States, a luminaire part shall be provided with a 18 AWG or larger stranded
bonding conductor if the part:

(a) is required to be bonded to ground in accordance with Clause 6.14.1.1; and

(b) ig likely to be removed from the remainder of the luminaire during user mainterfance and
suppprts a live part, other than a ballast with an integral enclosure.

6.14.3.5 A bpnding conductor shall be secured by one of the following methods:
(a) g machine screw and nut;
(b) g screw that threads into metal, with at least two full threads engaging;
(c) rivets; or
(d) gquivalent means as determined by investigation’

6.14.3.6 Thelbonding conductor shall not be smaller, than the gauge of wire used for the lunmpinaire supply
conductors apd in no case less than 18 AWG.

6.14.3.7 A clain shall not be considered an effective bonding means.
6.15 Supply [connections
6.15.1 Powef supply connections

6.15.1.1 A Iyminaire shall e ;provided with a means of connection to a single branch cirguit and shall
have one or ore of the_follewing:

(a) conductars, when mounted on or over an outlet box;

(b) prevision for connection of conduit as specified in Clause 6.15.2;

(c) a length of a flexible cord;
(d) tap conductors as specified in Clause 11.6.2;
(e) a pressure or screw terminal block;

(f) provision for a proprietary wiring system, and be marked in accordance with Table 20.1.1,
Item 1.12, or installation instructions in accordance with Table 20.1.1, Item 1.33; or

(g) provision for connection of cable.
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6.15.1.2 The supply connection and grounding connection shall be accessible for inspection after
installation as specified in Clause 10.5 or 11.6.1, as applicable.

6.15.1.3 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.

6.15.1.4 A luminaire marked for branch circuit conductors rated more than 90 °C shall be marked not for
use in dwellings, in accordance with Table 20.1.1, Item 2.5.

6.15.1.5 A luminaire that requires branch circuit conductors rated higher than 60 °C, as determined during
the normal temperature tests in Clause 14, or that complies with the temperature-test-exempt
requirements of Clause 7.2 shall be marked with the minimum temperature rating of the branch circuit
conductors iff accordance with Table 20.1.T, Ttem 1.1

6.15.1.5 (CAN) In Canada, a luminaire that requires branch circuit conductors rateg higher than 75 °C,
as determined during the normal temperature tests in Clause 14, or that compljes with the
temperature-fest-exempt requirements of Clause 7.2 shall be marked for the temperature| rating of the
branch circuif conductors in accordance with Table 20.1.1, Item 1.1.

6.15.1.6 A lyminaire intended to be mounted on or over an outlet hox-shall be provided with supply
conductors Igng enough to extend 150 mm (6 in) into the outlet box.

6.15.1.7 A post or pole mounted luminaire shall be provided with supply conductors extendipg 150 mm (6
in) beyond thee field wiring compartment.

6.15.2 Cond}it connections

6.15.2.1 A luminaire provided with a means of congduit connection shall be shipped with proyision to close
all but one off the conduit openings. Closure plugs may be packaged separately with the luminaire.

6.15.2.2 Thel dimensions for the unthreaded opening and the minimum unobstructed diamegter of the flat
surface surrqunding the back of an opeénring for conduit shall comply with the values shpwn in Table
6.15.2.1.

Table 6.15.2.1
Dimensions for conduit openings

(See Clauses 6.15.2.2 and 6.15.2.5.)

Nominfl trade‘size of conduit Unthreaded opening diameter Minimum diameter of fldt surface
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 34.9 (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)

6.15.2.3 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 6.15.2.2.
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Table 6.15.2.2
Throat diameters for conduit openings

(See Clause 6.15.2.3.)

Nominal trade size of conduit Minimum throat diameter Maximum throat diameter
mm (in) mm (in)

1/2 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)

6.15.2.4 A threaded opening shall have one of the following configurations:

(@ v
than

(b) v
6.15.2.5 The|
through sha
accommodat

6.16 Wiring

6.16.1 The n
shall be dete

@ b
or

(b) b
6.16.

6.16.2 The d
(@ b
(b) b

(c) in

hen tapped all the way through, the opening shall have at least 3.5 threads. b
b threads; or

hen not tapped all the way through, the opening shall have at ledst-5 threads
minimum unobstructed diameter surrounding the back of anjepening threadd
| comply with the minimum diameter of flat surfaces ‘as”shown in Table
e the conduit bushing.

compartment and junction box volume for branch <irclit conductors

hinimum volume of a field wiring compartment\or junction box for branch circui
'mined as follows:

y calculating the required minimum yelume in accordance with Clauses 6.16.2
y providing a representative’sample for engineering evaluation in accordance
1 and 6.16.5.

alculation shall include the following:

ranch circuit canductors entering the luminaire;

ranch cirédit conductors leaving the luminaire;

sulated grounding conductors;

Ut N0 more

d all the way
6.15.2.1, to

t connections

and 6.16.3;

with Clauses

(d) insulated bonding conductors;

) b

allast conductors;

() lampholder conductors;

(g) through wire conductors;

(h) control device conductors; and
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(i) other accessory conductors.

6.16.3 Table 6.16.1 shall be used to determine the conductor volume for the calculation, and the following
conditions shall apply:

(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 AWGHthg input
ampeére rating shall determine the conductor size; and

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

Table 6.16.1
Conductgr volume for determination of the minimum wiring compartment or junction bo
volume

(See Clause 6.16.3.)

X

Wire size, AWG Conductor volume
cm?3 (inf)
18 8.2 (0.p)
16 9.8 (0.p)
14 12.3 (0.15)
12 16.4 a.p)
10 27.9 a.p

6.16.4 A sample of the wiring compastiment or junction box provided for engineering evalugtion shall be
wired as intepded, and the following shall apply:

(a) conductors entering) leaving, or residing in the wiring compartment or junction ox shall
exterd at least 150 (mm (6 in) inside;

(b) wire connéectors of the appropriate type and size shall be used;
(c) a wiring compartment or junction box with only one conduit or cable entry shall[be wired

with at\least two 12 AWG branch circuit conductors and one 12 AWG insulated grounding
conductor;

(d) a wiring compartment or junction box with more than one conduit or cable entry shall be
wired with at least two 12 AWG branch circuit conductors entering, two 12 AWG branch circuit
conductors leaving, and two 12 AWG insulated grounding conductors;

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

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


https://ulnorm.com/api/?name=UL 1598 2012.pdf

SEPTEMBER 17,

2008 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

71

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

6.16.5 The covers shall be installed as intended without damage to the conductors, wire connectors, and
other accessories.

6.17 Separation of circuits

6.17.1 Facto

ry installed wiring

6.17.1.1 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.

6.17.2 Field-
6.17.2.1 Lu
means of s

wiring within

6.17.2.2 Poy
be permanen

@) 9
(b) r
(©) b

6.17.23 A b
compartment

o}

nstalled wiring

inaires designed for the field installation of power limited circuits shall*be pr
regating or separating the field-installed power limited circuit wiring from the
the luminaire.

er limited circuit wiring and the branch circuit wiring in the‘same wiring comg
tly separated a minimum 6.4 mm (0.250 in) by:

eparate entries for field-installed branch circuit wirihg“and power limited wiring
bliable routing of the conductors within the luminaire; or
arriers that comply with Clauses 6.17.2,3vand 6.17.2.4.

arrier used to separate power limited wiring from branch circuit wiring in
shall be made of:

(@) mMinimum 0.4 mm (0.016 in)xthick metal bonded to other grounded parts of the

(b) npinimum 0.7 mm (0.028-in) vulcanized fiber; or

(c)
the t

6.17.2.4 Th
power limite
be measure

inimum 0.7 m (0.028 in) molded polymeric material with a temperature ratin
mperature involved.

width, of Jan opening between a barrier and adjacent parts of the luminaire

pvided with a
branch circuit

artment shall

and

n field wiring

uminaire;

g suitable for

that separate

wiring from branch circuit wiring shall not exceed 1.6 mm (0.063 in). This difension shall

hetween the barrier and the enclosure walls, components, or the like that se

ve as part of

the compartnTert:
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6.18 (MEX) Wire splices and connections

6.18.1 (MEX) In Mexico, every wire splice shall be protected with glass, marble, ceramic material, or
polymeric composition and shall also be accessible for maintenance and inspection.

6.18.2 (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 14.12.2 (MEX).

7 Incandescent luminaires — supplementary requirements

7.1 General

7.1.1 There

7.1.2 A lumi
lamp wattagg

7.1.2 (CAN)
7.1.3 More

replacement
met.

7.1.4 An incgndescent luminaire intended for connection t0-other than a nominal 120 V ¢

marked with
7.2 Temperd
7.2.1 Generd
7.2.1.1 Anin
tests of Clau

tests of Clau

7.2.1.2 The i

@ r

(b) luminaites intended for mounting in environmental air-handling spaces, recreati

vehid

haire shall be marked, in a location visible during relamping, with aceatition,
, and the lamp type, in accordance with Table 20.1.1, Items 3.17.and 3.1.

In Canada, the caution marking of Table 20.1.1, Item 3.17, is\not required.

han one lamp wattage and lamp type, as applicable}” may be included

he input line voltage in accordance with Table 20.1.1, Item 1.4.
ture test-exempt luminaires

1
candescent luminaire that.complies with Clause 7.2 is exempt from the norma|
be 14 but shall comply with all other applicable test requirements and the factd
be 18.

ollowing incandéscent luminaires are not temperature test exempt:

pcessed laminaires;

les,yor exhaust ducts and hoods;

juirements in Clause 7 are supplementary to other applicable requirements.n llhis Standard.

he maximum

in the lamp

marking if sufficient testing is conducted to confirm-that the temperature requirements are

rcuit shall be

| temperature
ry production

bnal

(c) luminaires intended for operation in elevated ambient temperature;

(d) luminaires provided with polymeric enclosures, barriers, water shields, or structural parts;

(e) luminaires employing tungsten-halogen lamps;

(f) luminaires employing a lamp compartment having more lampholders than the number
permitted in Table 7.2.1.1 or a lamp wattage greater than permitted in Table 7.2.1.2; and

(g) wet location luminaires with gaskets or bushings.
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7.2.1.3 The maximum number of lampholders and wattage of lamps shall be in accordance with Tables

7.2.1.1 and 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

7.2.1.1.

Table 7.2.1.1
Maximum number of lampholders permitted in a lamp compartment

(See Clauses 7.2.1.2 and 7.2.1.3))

Luminaire type

Lampholder type

Lamp compartment

Exposed Ventilated Partially enclosed Enclosed
Pendant ceiling- Candelabra No limit No limit 3 3
mounted Intermediate No limit 3 3 3
Medium
Surface ceiling Candelabra Note (1) N/A 2 1
mounted Intermediate Note (1) N/A 2 1
Medium
Surface ceiling Candelabra N/A N/A Note (2) N/A
mounted, bullef shade Intermediate N/A N/A Note (2) N/A
Medium
Surface wall-mpunted Candelabra No limit No limit 3 3
Intermediate No limit 3 3 3
Medium
Pole-mounted gnd Candelabra No limit No limit 3 3
post mounted Intermediate No limit 3 3 3
Medium

NOTES

(1) If the lamp
mm (6 in) centg
If the lamp is ir]
(2) Multiple lam

N/A Not applica

ble.

S in a vertical, base-up position, one lampholder or a single row of multiple lampholders is permitfed, spaced 150
r-to-center.
a horizontal position, two lampholders maximum are permitted.

pholders are permitted, each wittha’bullet shade.

Table 7.2.1.2
MaximumTamp wattage permitted in a lamp compartment
(See Clauses 7.2.1.2 and 7.2.1.3.)

Luminaire tyg

[¢]

Lampholder type

Lamp compartment

Exposed Ventilated Partially enclosed Hnclosed
Pendant ceiling: 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
Surface ceiling- Candelabra 40 W per lamp N/A 40 W per lamp 40 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
mounted, bullet Intermediate N/A N/A Note (1) N/A
shade Medium N/A N/A Note (1) N/A

Table 7.2.1.2 Continued on Next Page
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Table 7.2.1.2 Continued

Luminaire type

Lampholder type

Lamp compartment

Exposed Ventilated Partially enclosed Enclosed
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
Pole-mounted Candelabra 60 W per lamp 60 W per lamp 60 W per lamp 60 W per lamp
andpost-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

NOTE Maximump230-A-reflectortype—or100-Wforaryotheryyper—m8

N/A Not applicgble.
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Figure 7.2.1.1
Temperature-test-exempt lamp compartment definitions

(See Clause 7.2.1.4.)

[
ﬁ
Y
X X
EXPOSED VENTILATED PARTIALLY ENCLOSED
LAMP COMPARTMENT | LAMP COMPARTMENT | LAMP COMPARTMENTF

Xy
ﬁ
Y
P A

ENCLOSED LAMP COMPARTMENT

S3818A

Legend:
X is an open arda.

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

EXPOSED LAM as NO encloSure or barrier 10 restrict the 1low 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 in2) 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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7.2.1.5 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:

(@) medium base, 60 W A19;
(b) intermediate base, 25 W T8; or

(c) candelabra base, G16-1/2.

7.2.2 Conduffors integral to the Tuminaire
7.2.2.1 A conductor spaced:
(&) 50 mm (2 in) or less from a lamp or lampholder shall have a minimum insulation rating of

150 9C, unless otherwise specified in Clause 7.2.2.2 or 7.2.2.3, in which case the Ipwest
condyctor insulation rating specified may be used; or

(b) more than 50 mm (2 in) from a lamp or lampholder shall have a minimum insulgtion rating
of 60| °C.

7.2.2.2 A conductor shall have an minimum insulation temperature rating of 75 °C when there is a solid
metal barrier pbetween the conductor and the lamp or lampholder and the barrier is spaced § minimum of:

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

(b) 25 mm (1 in) from the lamp or lampkelder, and the conductor is secured to prepent contact
with the barrier.

7.2.2.3 A conductor located in areas A:0r’B as shown in Figure 7.2.2.1 shall be rated as shown in Table
7.2.2.1.
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Figure 7.2.2.1
Area for minimum temperature rating of conductors

(See Clauses 7.2.2.3 and 7.2.3.6.)

//<;:/ AREA
/ \

I50mm
I ¢2iny
l \\ // /\
|  AREA
| A
o\ \ L AMPHOL DER
45 4
\ 7/ AREA\
< B )
~ - _
551__;X

S3819

Table7.2.2.1
Minimum temperature, tating of conductor in °C
(See Clauses 7.2.2.3 and 7.2.3.5.)

Lamp compaftment Position of lamp base Areas in Figure 7.2.2.1
Area A Ared B
Total lamp compartment, W Total lamp compgrtment, W
60 W or less 61 to 450 W 60 W or less 61 to 450 W
Exposed Base dewn-vertical +44 degrees 60 60 60 60
Any ather base position 75 75 75 75
Ventilated Base down vertical +44 degrees 60 75 75 75
Any other base position 90 105 920 105
Partially enclospd Base down vertical +29 degrees 75 75 75 90
Base horizontal +61 degrees, 75 90 90 105
=15 dagrnnc
Any other position 105 105 105 150
Enclosed Base down vertical +44 degrees 75 90 75 90
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
dwellings in accordance with Item 2.5, unless otherwise specified in Clauses 7.2.3.3, 7.2.3.4, or 7.2.3.5.

7.2.3.3 A lurfinaire construction that prevents the branch circuit conductors, assumed to.fe 150 mm (6
in) long, measured from the center of the outlet box face or luminaire conduit connectign point, from
coming within 50 mm (2 in) of a lamp or lampholder shall be permitted to be connegted to pranch circuit
conductors with a minimum insulation temperature rating of 60 °C in accordance with’ Tablg¢ 20.1.1, Item
1.1, unless otherwise specified in Clause 7.2.3.4 or 7.2.3.5.

7.2.3.4 A luminaire that provides a solid metal barrier between any lamp.er,lampholder and any branch
circuit condugtor, assumed to be 150 mm (6 in) long, measured from the eenter of the outl¢t box face or
conduit conrjection point, shall be marked for branch circuit conductors with a minimfim insulation
temperature fating of 75 °C in accordance with Table 20.1.1, Item-1{1, provided that the barfier is spaced
a minimum of:

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

(b) 25 mm (1 in) from the lamp or lampholdefyyand the conductor is routed to prevent contact
with the barrier.

7.2.3.5 A lurpinaire that permits a branch circuit conductor to be located in areas A or B|as shown in
Figure 7.2.2.1 shall be marked in accordance with Table 20.1.1, Item 1.1, with the appropriate insulation
temperature fating as specified in Tablé.72.2.1.

7.2.3.6 A wdll-mounted luminairesshall have the outside surface of the canopy located at |east 3.2 mm
(0.125 in) frgm the lamp envelope and lampholder (see dimension A of Figure 7.2.3.1) [and shall be
marked to indicate the branch”circuit temperature rating in accordance with Table 7.2.3.1 and be in
accordance with marking fequirements of Clause 10.6.9 (USA) and 10.6.9 (CAN).
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Note: Dimensior]

Minimuin temperature ratings of branch circtit conductors for wall-mounted luminaires

Figure 7.2.3.1

Minimum lamp spacings for wall-mounted luminaries
(See Clauses 7.2.3.6 and 7.2.5.7.)

S

A—=

S3820A

A is minimum 3.2 mm (0.125 in).

LAMPHOLDER

\Nupv

Table7.2.3.1

(See Clause 7.2.3.6.)

Larhp compartment MaXimum lamp compartment Allowable branch cifcuit
wattage temperature, °d
Exposed 150 60
Ventilated 100 60
200 75
300 90
Partially enclpsed 75 75
100 90
Enclosed 60 75
75 90
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7.2.4 Pendant ceiling-mounted luminaires

7.2.4.1 A free 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.

Figure 7.2.4.1
Temperature-test-exempt pendant luminaires

(See Clause 7.2.4.1.)

P % il gt
x E T T
X X l

EXPOSED VENTILATED PARTIALLY ENCLOSED
LAMP COMPARTMENT LAMP COMPARTMENT LAMP" COMPARTMENT

W[ Z x
l

ENGLOSED LAMP COMPARTMENT

Note: Dimension/X'Nis minimum 100 mm (4 in)

$3821

7.2.5 Surfac¢ ceiling-mounted luminaires

7.2.5.1 The general 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, 7.25.3, 7.2.5.4, 7.25.5, and 7.2.5.7)

7 7
c A [ i
1]
| D
B
1 MINIMUM
OPEN AREA
=
\_DIFFUSER DR ACCESSORIES
A | MINIMUM 25 mm @ ind. D - MINIMUM 32 mm (125 jn).
B | MAXIMUM 38 mm (1S in). E - MINIMUM 45 mm (1.75in).
C | MINIMUM 102 mm (4 inD.
EXPDSED LAMP COMPARTMENT
Az A A
\\ DQ ; — 3
|
1
|
|
B-D-E MEASURED Ig
FROM THE NEAREST PART ==
OF THE LAMP INCLUDING
THE SCREWBASE
A I MINIMUM Sl mm (2 inD. _ .
B | MINIMUM 41 mn (1625 in. E 2 MINIMOM 64 i BS iny
C | MINIMUM 41 mm (1625 in. nn ot N
F - MINIMUM 64 mm (2.5 in).
G - MINIMUM 76 mm (3 in).
PARTIALLY~ENCLOSED LAMP COMPARTMENT
/
A
f
! w B » D
c Y
V4
A 1 MINIIUM 38 mm (15 in).
B + MINIMUM 19 mm <0795 ind \
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, Iltems 3.17 and 3.1.

7.2.5.2 (CAN) In Canada, the caution marking of Table 20.1.1, Item 3.17, 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 glassware or other material partially or completely enclosing the area above the lamps.

7.25.5 A lur
closes off the
5.18.5.

7.25.6 Aco

7.2.5.7 The

screwbase lamps:
(@) medium base, 60 W A19;

(b) intermediate base, 25 W T8; or

(c) c
7.2.6 Surfac
7.2.6.1 A lu
compartment

caution, max

7.2.6.1 (CAN

7.2.6.2 A luminaire shownin Figure 7.2.6.1 shall be provided with a mechanical means to p

being aimed
shall have nd

7.2.6.3 A lurn

hinaire shown in Figure 7.2.5.1 shall be provided with thermal insulation, th
opening to the outlet box at the ceiling line. The thermal insulation shalhcompl
hductor integral to a surface ceiling-mounted luminaire shall be rated at least 1

limensions described in Figures 7.2.3.1 and 7.2.5.1 shall. be’measured using

andelabra base, G16-1/2.

b ceiling-mounted luminaires — bullet-shade
minaire shown in Figure ¥12.6.1 is considered to include a partially en
and shall be marked cautioh, maximum 150 W when used with a reflector-
mum 100 W for other lamp types, in accordance with Table 20.1.1, Items 3.17
) In Canada, the caution marking of Table 20.1.1, Item 3.17, shall not be reqy
At or directed above the horizontal towards the ceiling or canopy, and the back

open.holes.

hinaire shown in Figure 7.2.6.1 shall be provided with thermal insulation th

ht completely
y with Clause
50 °C.

the following

closed lamp
ype lamp, or
and 3.1.
ired.

revent it from
of the shade

at completely

closes off th
5.18.5.

Opemnng to the outlet boxat the ceiting fime T e thermatmsotation statttompt

with Clause
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Figure 7.2.6.1
Temperature-test-exempt bullet shade luminaires

(See Clauses 7.2.6.1 to 7.2.6.3.)

LSS

B

A A A
[

Notes:
A — Minimu
B — Minimd

S382

7.2.7 Surfac

7271 Alu
does not co
in accordanc

7.2.7.2 A lun
from the bach
have a minin
marked to pu

?

m 25 mm (1 in) from bottom of canopy to point where swivel joint g
m 19 mm (0.75 in).

3

b wall-mounted luminaires

inaire that appears to be made so-that it can be mounted either to a ceiling or
ply with the requirements of Clause 7.2.5 or 7.2.6 shall be marked for wall m
b with Table 20.1.1, Item 2.20:

hinaire construction 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
hum branch circuit conductor insulation temperature rating of 60 °C when thg
sh the conducters into the outlet box, in accordance with Table 20.1.1, Item 1

nters shade.

wall and that
ounting only,

2 in) or more
mounted may
e luminaire is
25.



https://ulnorm.com/api/?name=UL 1598 2012.pdf

84

NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

SEPTEMBER 17, 2008

7.3 Tungsten-halogen luminaires

7.3.1 Lamp containment barriers

7.3.1.1 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

conts

7.3.1.2 A lu
containment

(a) nmparked with a caution, the maximum lamp wattage, and the type“of‘shielded la

acco

(b)

Addi
is prg
symQi

7.3.1.2 (CAN

7.3.1.3 A lan

(a) mechanical means that produces’an interference fit;

(b) P

(c) 9

7.3.1.4 A lunpinaire with a‘removable lamp containment barrier that is required to be remove

maintenance

7.3.1.4 (USA

a
repla}ement requirements in accordance with Table 20.1-4¢Items 3.1, 3.17, and 3.

Inment barrier.
minaire employing a tungsten-halogen lamp that does not require~an ad
barrier may be provided with a lamp containment barrier or shall be:
dance with Table 20.1.1, Items 3.1, 3.17 and 3.2; or

rked with a caution, the maximum lamp wattage, the type of shielded lamp,
onally, the luminaire may be marked with the symibol shown in Figure D.4, if {
vided with instructions in accordance with Table\20.1.1, Iltem 1.33, that explai
ol on the lamp package is an indication that the’lamp does not require additio

) In Canada, the caution marking of Table*20.1.1, Item 3.17, shall not be requ

\p containment barrier shall be secured in position by one of the following mef

hysical fit; or

ther similar means:

shall be marked to keep the barrier in place, in accordance with Table 20.1.1,

) In the"United States, the barrier marking of Table 20.1.1, Item 3.12, is not rg

Hitional lamp

mp, in

and the lamp
PO.

he luminaire
h that the

nal shielding.

ired.

hods:

d during user
Iltem 3.12.

quired.

7.3.1.5 Oper

hotes—m—a fampcontamment barmer that—are focatedat points- where pa

ticles from a

ruptured lamp are likely to drop and rest or that provide a direct line of sight to the filament from the
outside the luminaire shall not permit the passage of a 3.3 mm (0.130 in) diameter rod.

7.3.1.6 A lamp containment barrier shall be constructed of the following materials:

(@ c

(b) g

eramic;

lass in accordance with Clause 7.3.1.7;

(c) metal screen;
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(d) metal having minimum thickness of 0.41 mm (0.016 in); or

e p

olymeric material in compliance with Clause 7.3.1.8.

7.3.1.7 The part of a glass containment barrier where particles from a ruptured lamp are likely to drop and
rest shall have a minimum thickness of:

(@ 2

.4 mm (0.095 in) for luminaires rated less than 100 W; and

(b) 3.0 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 co
flame test of

7.3.2 Accesd

7.3.2.1 Lam
relamping un

(@ 4
beco

Mply with the Tamp containment barrier melt-through test of Clause 16.29,0f
Clause 16.3.

ibility of double-ended lamp terminals

p terminals of a double-ended tungsten-halogen lamp shall~npot be acce
ess:

Il ungrounded circuit conductors are disconnected by an(interlock switch befor
me accessible; or

(b) the supply circuit has one grounded conductor, and the lamp terminals can only

contg

ct with the grounded lampholder terminal; or

(c) the supply circuit has one grounded condtctor, and in order to be fully installed

requi
mark|
a cad
20.1.

7.3.2.1 (CAN

7.3.2.2 Anin

fed to be inserted into the grounded lampholder terminal first. The luminaire s
bd adjacent to the lampholder connected to the grounded (neutral) supply con
tion and to indicate insertion of ¢he lamp in this lampholder first, in accordanc
1, Items 3.18 and 3.10.

terlock switch shall.comply with the interlock switch endurance test of Clause

7.3.2.3 A luninaire employing a double-ended tungsten-halogen lamp without an interlock s

marked with
3.18 and 3.6

7.3.2.3 (CAN

A cautiondand to disconnect power before servicing in accordance with Table

}InyCanada, the caution marking of Table 20.1.1, Item 3.18, shall not be reqy

) In Canada, the cautioh_marking of Table 20.1.1, Item 3.18, shall not be reqy

the five-inch

5sible during

e the parts

make initial

the lamp is
nall be

nection with
e with Table

ired.
17.3.

witch shall be
20.1.1, Iltems

ired.

7.3.2.4 A disconnect switch provided on a luminaire shall disconnect all ungrounded supply conductors,

and the OFF

position shall be marked on or adjacent to the switch.
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7.3.3 Tungsten-halogen lamp voltage incompatibility

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

7.3.3.2 The lampholder voltage for a luminaire employing a lamp with a lamp base configuration shown
in Table 7.3.3.1 shall be 30 V rms, 42.4 V peak, or less, regardless of the nominal luminaire input voltage.

7.3.3.3 The lampholder voltage for a luminaire employing a lamp with a lamp base configuration shown
in Table 7.3.3.2 shall be a nominal operating voltage of 120 V.

7.3.3.4 An affapter shall not be provided o convert a luminaire employing a lamp wiih Ja lamp base
configuration{shown in Table 7.3.3.2 (for use at a hominal operating voltage of 120 V)Molgccommodate
a lamp with g 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)oltage ¢onverter.
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Table 7.3.3.1
Lamp base configuration, 30 V rms, 42.4 V peak, or less

(See Clauses 7.3.3.2 and 7.3.3.4))

Description Lamp Base |Lamp Base Physical Shape

Bipin C-C G4
4 mm (0.157 in)

Bipin C-C GU4
4 mnf (0.T5771n)

Bipin|C-C G5.3
5.3 mm (0.209 in)

Bipin[C-C GU5.3
5.3 npm (0.209 in) GX5.3
GY5.3
Bipin[C-C G6.35
6.35 mm (0.250 in) GX6.35
GYB8.35
Bipin|C-C GZ6.35

6.35 mm (0.250 in)

Bipin[C-C GU7
7 mn (0,275 in)
Twisf and*Lock

T
z&

Single Contact BA15S

Bayonet (
Candelabra

Wedge W2.1 x 9.5d

il
L

SM1384K
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Table 7.3.3.2
Lamp base configurations, 120 V nominal

(See Clauses 7.3.3.3 and 7.3.3.4.)

Description Lamp Lamp Base Physical Shape
Base
Mini-Can Screw E11 (m]
Candelabra E12
Intermediate E17
Medium E26/24 (]:N]]
Medium E26/50X39
Skirted (mﬂ:”
Trilite E26d [&W‘
Mogul E39 mﬂ
Double-ended R7S @@
Double-endéd RX7S ij @
Bi-pin C = C G8 % _Q
8 mm (0.315in)
1
Bi-pin C=C G9 = |
9 mm (0.354 in)
— |
Bi-pin C = C GZ10 GZ10 GU10
10 mm (0.394 in) GU10
Twist and lock

SM1385N
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8 Fluorescen

8.1 General

t luminaires — supplementary requirements

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 straight tubular lamps; or

(b) W
2.4.

8.2.2 A lumir

(@) i
conn

(b) it
8.3 Supply ¢

8.3.1 When
resulting in al

hen the luminaire is marked for outdoor use only, in accordance with Table 2

aire designed for use with a remotely mounted ballast shall meet thefollowing

bctions described in Clause 6.15.
shall not employ single-pins type lampholders.

prds and conductors

spacing between the cord and the ballast of less than 76 mm (3 in), the sup

be rated for at least 90 °C or for the temperature offany component it can contact, whiche

D.1.1, Item

equirements:

shall be provided with means for connection of the ballast using one of the pgwer supply

the supply cord of a luminaire permits_ thie) cord to be pushed back into thhe enclosure,
ply cord shall

er is greater.

8.3.2 Conduftors shall have a minimum temperature rating in accordance with Table|8.3.1 or the
temperature fneasured during the normal\temperature test of Clause 14.
Table 8.3.1
Minimum temperature rating of conductors
(See Clauses 8.3.2 and 8.5.2.)
Position.0f conductors relative to ballasts Temperature {C

Permanently spaced a-minimum of 76 mm (3 in) from any ballast 60

Less than 7p mm (3\nyfrom, but not in contact with, any ballast except at the point 80

of entry to tie 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.


https://ulnorm.com/api/?name=UL 1598 2012.pdf

90

NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

SEPTEMBER 17, 2008

8.3.3 (CAN) In Canada, the supply cord of a cord- and plug-connected recessed fluorescent luminaire

intended for i

nstallation 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;

(b) n

o longer than 3 m (10 ft);

(c) fitted with an attachment plug; and

(d) of a minimum temperature rating of 90 °C.

8.4 Lampholfiers

8.4.1 Lamphplders shall be of a type and voltage rating suitable for the lamp and halast it
used.

8.4.2 Lamphplders of the bipin, miniature, medium, or mogul size shall have awoltage rating

the output vo

8.4.3 The vo

tage or voltage to ground, if marked on the ballast.

tage rating of lampholders intended for use with a simpl€reactance ballast sh

than the supply voltage.

8.4.4 Circuif]
accordance \

8.4.5 Lamph
stationary lan

8.4.6 Lamph
have a voltag

Linterrupting-type lampholders required by the, ballast marking shall be
vith the ballast wiring diagram.

plders of the single pin, slimline type shall have the circuit-interrupting mech
npholder.

blders of the circuit-interrupting type shall be connected in the line side of th
e rating greater than the supplyvoltage.

8.4.7 The lal
(a)
(b)

pholders connected to‘the high voltage ballast conductors shall be rated:
0 V minimum; or

50 V and provided with a supplementary insulation consisting of 0.4 mm (0.01

matefial of fiber2or phenolic composition; or

(c) 2b0 Vand provided with a 2 mm (0.078 in) permanent air space between the b
lampheldef and the metal of the luminaire.

tended to be

greater than

all be greater

connected in

anism in the

e ballast and

6 in) thick

ack of the

8.4.8 Lampholders intended for use with HO (800 mA) and VHO (1500 mA) lamps shall be the recessed
double contact type.
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8.5 Temperature-test-exempt luminaires

8.5.1 A luminaire that complies with the applicable requirements of Clause 8.5 is exempt from the normal
temperature test of Clause 14 and the abnormal temperature test of Clause 15.

8.5.2 The following constructions are not temperature test exempt:

(@) Type IC recessed luminaires;

(b) luminaires intended for mounting in non-residential exhaust ducts and hoods above cooking
equipment;

(c) ldminaires intended for operafion In elevated ambient temperature;

(d) luiminaires provided with polymeric enclosures or water shields with a meehanig
tempgrature rating less than 105 °C;

(e) ldminaires marked for through wiring that do not comply with Clause 8.5.3;

@ Iu

100 mm (4 in) side to side;
(g) luiminaires with wire whose insulation temperature ¢ating does not comply with

(h) ldminaires provided with a non-thermally-protected ballast, rated for use with si

fluorg
(i) w
() lu

knoc
cond

k) I

8.5.2 (USA)
protected bal

8.5.3 A lumi
conditions:

inaires employing more than one ballast spaced less than~25 mm (1 in) end

scent lamps;

bt locations luminaires with gaskets or-bushings;

Mminaires provided with a thermalfly protected ballast located less than 75 mm
out or other power supply entry, unless the luminaire is marked for 90 °C sup

Lictors in accordance with\Table 20.1.1, Item 1.1; and

minaires employingssingle-ended fluorescent lamps.

asts shall betemperature test exempt.

naire intended for use with through wiring is temperature test exempt under

al

to end or

Fable 8.3.1;

ngle-ended

3 in) from a
ply

In the United States, luminaires employing single-ended fluorescent lamps @nd thermally

the following

(@t

Te WiTing compartment 1S at feast 3 mm(0-5 i) fronT the Tecessed ousing;

nd

(b) there are no other heat-producing components mounted on or in the wiring compartment.
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8.6 Marking

8.6.1 Instead of the current rating in amperes, as required by Clause 20.2.3, a luminaire employing:

(a) a high-power-factor, reactor-type ballast or ballasts for bipin lamps (preheat or rapid start
types) may be marked in accordance with Table 20.1.1, Item 1.27;

(b) a low-power-factor, reactor-type ballast or ballasts for bipin lamps may be marked in
accordance with Table 20.1.1, ltem 1.28; or

(c) single-pin lamps (instant start type) and high-power-factor ballast or ballasts may be marked
in accordance with Table 20.1.1, Item 1.29, using the multiplying factors shown in Table 8.6.1.

Table 8.6.1

(See Clause 8.6.1.)

Multiplying factors for ballasts

Maximy

Im ballast output current in milliamperes

Minimum acceptable multiplying factor

120 or less
121 - 200
210 - 300
301 - 460

0.6
0.8
1.2
15

8.6.2 A lumi
to indicate th

8.6.3 A lumi
ballast is the

8.6.4 A lum
non-thermally
20.1.1, Item

8.6.5 A lumin
of exposure
4.7.

aire intended for use with an adapter plate and
b plate, in accordance with Table 20.1.1, Items

B.21.

haire designed for use with a remote ballast shall be marked to indicate that
mally protected, in accordance with dable 20.1.1, Item 1.30.

inaire designed for use with{single-ended,

protected ballasts shall be marked to indicate the lamps intended, in accordan

aire designed for use.with germicidal lamps shall be marked to warn the user g
pf the eye and bare“skin to UV radiation, in accordance with Table 20.1.1, Itg

shipped without the adapter sh
4.1 and 4.2.

compact fluorescent lamps

all be marked

the intended

and having
ice with Table

f the dangers
ems 3.19 and
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8.7 Emergency battery packs
8.7.1 A luminaire provided with a factory-installed listed or certified emergency battery pack shall be:
(a) installed 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 1.42.
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) be constructed with lampholders intended for use with instant-start electronic ballasts in
accofdance with Clause 4.1. Lampholders marked with a circle “I” complywith these
requifements.
8.9 (CAN) Branch circuit disconnects
8.9.1 (CAN) [In Canada, each fluorescent luminaire utilizing doublé-ended lamps provided| with ballasts
intended for|installation on branch circuits with voltages exceeding 150 volts to groupd, including
multi-voltage |ballasts such as 120-277 V, shall be provided with"one or more installed discqnnect means
that:
(a) complies with Clause 8.9.2 (CAN);
(b) simultaneously opens all circuit conductors between the branch circuit conductgrs and one
or mgre ballast(s); and
(c) are marked according to their’specific locations, with the marking located and worded
according to (i) or (ii), as follows:

(i) when the disconnect means is installed inside the luminaire, the markin
Iltem 3.24!
(i) when the disconnect means is installed outside the luminaire and not a

fromthe room side, the marking shall be located adjacent to the ballast an
worded in accordance with Table 20.1.1, Item 3.25.

j shall be

located adjaCent to such means and shall be worded in accordance with Table 20.1.1,

ccessible
l shall be

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 Clause 6.4.1.1;

(c) a wiring harness that is considered suitable for this application;

(d) a cord set or power supply cord; or
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(e) a ballast provided with an integral disconnect means that complies with Clause 8.9.2 (CAN)
(a), and with Clause 6.13.1.1 with regard to the accessibility of live parts.

8.9.3 (CAN) In Canada, each fluorescent luminaire utilizing double-ended lamps intended to be installed
on branch circuits with voltages exceeding 150 volts to ground and designed for use with remote ballasts,
including multi-voltage ballasts such as 120-277 V, shall be provided with a disconnect means that
complies with Clause 8.9.2 (CAN), at the ballast location.

8.9.4 (CAN) In Canada, luminaires complying with Clause 8.7 are not required to be provided with
disconnect means when marked in accordance with Table 20.1.1, Items 3.27 and 3.28.

8.10 (CAN) Branch circuit disconnects — Conversion kits

8.10.1 (CAN) In Canada, a retrofit conversion kit designed to provide a disconnect mean§ for currently
installed fluoescent luminaires shall include:

(a) g disconnect means that complies with Clause 8.9.2 (CAN);
(b) instructions that comply with Clause 8.10.2 (CAN);

(c) twist-on or push-in wire connectors, if supplied as componeénts of the conversion kit, rated
for a|minimum 600 V; and

(d) o separate pressure-sensitive label, to be installed during retrofit, that complies|with Clause
8.9.1{(CAN) (c).

8.10.2 (CAN) In Canada, each conversion kit shaliinclude the following markings on|the smallest
packaging unit:

(@) g heading, in accordance with Table 20.1.1, Item 1.44;
(b) g caution in accordance with-Table 20.1.1, Iltem 3.26;

(c) instructions for the intended application and complete details if designed for a gpecific
lumirjaire or ballast(s) type; and

(d) ipstructions regarding the installation of the label required in Clause 8.10.1 (CAN) (d).

9 HID lumingires — Supplementary requirements

9.1 General

9.1.1 The requirements in Clause 9 are supplementary to other applicable requirements in this Standard.
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9.2 Lampholders

9.2.1 A lampholder intended to be used with a lamp that requires high-voltage starting pulses shall have
a pulse rating suitable for the lamp starting voltage.

9.2.2 The insulation on the lampholder conductors and the conductors of the output circuit of a ballast that
requires high-voltage starting pulses shall be rated a minimum of 600 V.

9.3 Lamp containment barriers for metal halide lamps

9.3.1 A luminaire employing a metal halide lamp shall be provided with a lamp containment barrier that
can contain major particles resulting from a ruptured lamp, unless:

(@) tI|1e luminaire is intended for use with only a Type-O thick-glass parabolic reflegtor (PAR)
lamp| The luminaire shall be marked with a caution, the lamp wattage and afg~ANS| designation
in acfordance with Table 20.1.1, Items 3.17, 3.8, and 3.9. The lamp designation in|the marking
specified in Item 3.8 shall include “/O” following the lamp ANSI electrical-code designation to
indicate the need to re-lamp with a metal halide Type-O lamp (e.g., M90/O); or

(b) the luminaire is provided with a means that only allows the use of a lamp that is a metal
halid¢ Type-O. The luminaire shall be marked with the lamp Wattage and an ANSI fesignation
in actordance with Table 20.1.1, Item 3.8. The lamp designation in the marking spgcified in
Item 3.8 shall include “/O” following the lamp ANSI elecirieal code designation to indicate the
need|to relamp with a metal halide Type-O lamp (e.gxM155/0).
9.3.2 A lamp containment barrier shall be secured in pgsition.
9.3.3 Open holes in a lamp containment barrier that'are located at points where particles frgm a ruptured
lamp are likgdly to drop and rest or that provide a direct line of sight to the arc tube from outside the
luminaire shgll not permit the passage of a 3¢3y mm (0.130 in) diameter rod.
9.3.4 A lampg containment barrier shallkhe’constructed of the following material:
(a) ceramic;

(b) dlass;

(c) metal screé€n,

(d) metal Raving a minimum thickness of 0.41 mm (0.016 in); or

(e) potymeTic TTateriat:

9.3.5 The part of a glass containment barrier where patrticles from a ruptured lamp are likely to drop and
rest shall be minimum 3.0 mm (0.118 in) thick.
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9.3.5.1 A polymeric material shall not be used as a lamp containment barrier for vertically oriented (x15°)
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, Item 2.4.
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9.3.6 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 16.28.

9.3.7 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 16.29 or the five-inch
flame test of Clause 16.3.

9.4 Ultra-violet (UV) attenuation barriers for metal halide lamps without integral UV blocking
outer glass envelopes

9.4.1 General

94.1.1

94.1.1

9.4.1.2

A lun
(@ b

() u
code
user
“E” 0
3.22;

(c) u
that i
The |
of th

(MEX
(@ b

(b) u
code
user
“E” 0
(MEX

C) U
that i
ANC

hinaire intended to be used with a metal halide lamp shall:
e provided with an UV attenuation barrier in accordance with Clauses.9:4.1.2

se a metal halide lamp with a quartz outer envelope that is marked with an AN
that includes an “E” or “O” (e.g., M130/E) and be provided with-a marking ins
o use only a metal halide lamp that is marked with the ANSFlamp code that i
I “O,” identifying it as complying with ANSI C78.380, in dccordance with Table
or

se a metal halide lamp with a glass outer envelope and marked with an ANSI
hcludes an “E” or “O” or “S” (e.g., M135/0), identifying it as complying with AN
amp replacement marking shall also includé’the ANSI lamp code “E” or “O” of
b lamp designation in accordance with Table 20.1.1, Item 3.8.

) In Mexico, a luminaire intended to-be used with a metal halide lamp shall:
e provided with an UV attenuation barrier in accordance with Clauses 9.4.1.2
se a metal halide lamp with a quartz outer envelope that is marked with an Al
that includes an “E"wor “O” (e.g., M130/E) and be provided with a marking ins
fo use only a metal*halide lamp that is marked with the ANSI lamp code that i
), Item 3.22;%er:

e a meta) halide lamp with a glass outer envelope and marked with an ANSI |

hcludes an “E” or “O” or “S” (e.g., M135/0), identifying it as complying with NN
E. The lamp replacement marking shall also include the ANSI Lamp Code “E”

[0 9.4.1.4;

NSI lamp
ructing the
ncludes an
20.1.1, Item

lamp code
S| C78.380.
“S” as part

[0 9.4.1.4;

NSI lamp
ructing the
ncludes an

F “O,” identifying it-as complying with NMX-J-547-ANCE, in accordance with Table C.1

lamp code
(1X-J-547-
or “O” or “S”

as partof thefamp designatior:

An U

@ g

V attenuation barrier shall be constructed of the following materials:

lass in accordance with Clause 9.4.2;

(b) metal; or

(c) ceramic.
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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 A luminaire 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.

9.4.2 Glass

9.4.2.1 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) dnother type of glass that has a minimum thickness of 3.0 mm (0.118 In) and, that complies
with fhe 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) ifcthe”lumingire, lamp,
and attenuation barrier comply with the accepted effective UV power limits describgd in the
ANSVIESNA RP 27 series of standards; and the luminaire is markedto-identify the|lamp in
accofdance with Table 20.1.1, Iltem 3.23.
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 shalh\ivithstand without fracture a 2.7 J (2 ft-lb) impact dising the test

apparatus de

9.4.2.3 AUV
suitable for ir
impact using

scribed in Clause 19.21.

attenuation barrieryused on a ground-mounted recessed luminaire or a lumina
stallation within 1.22 m (4 ft) of the ground shall withstand without fracture a
the test apparatus described in Clause 19.21.

re marked as
6.8 J (5 ft-lb)
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9.5 Accessib

ility of double-ended lamp terminals

9.5.1 Lamp terminals of a double-ended HID lamp shall not be accessible during relamping unless:

(a) all ungrounded circuit conductors are disconnected by an interlock switch before 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; or

(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

mark|

cauti

mark|
9.5.1 (CAN)
9.5.2 An intg
9.5.3 Luming
caution and 4
and 3.6.
9.5.3 (CAN)
9.6 Marking

9.6.1 An HICO

the ballast rafing, in accordance with Table 20y1.1, Item 3.8.

9.6.1 (MEX)
that coincide

9.6.2 An HID
wattage that
Table 20.1.1,

9.6.3 More
replacement

Ed, adjacent to the lampholder connected to the grounded supply connection,
bn and with a statement indicating the method of lamp insertion in the lampho
ngs shall be in accordance with Table 20.1.1, Items 3.18 and 3.10.

In Canada, the caution marking of Table 20.1.1, Item 3.18, shall not)be requir
rlock switch shall comply with the interlock switch enduranceitest of Clause 1}
ires employing a double-ended HID lamp without an intetlock switch shall be

warning to disconnect power before servicing, in acegrdance with Table 20.1

In Canada, the caution marking of Table 20.%%; Item 3.18, shall not be requir

luminaire shall be marked with thes-tamp wattage and lamp designation that

In Mexico, an HID luminaire’shall be marked with the lamp wattage and lam
with the ballast rating, in_accordance with Annex C (MEX), Table C.1, Item 3.

luminaire using alamp that does not have an ANSI designation shall be marke
Coincides with ballast rating and, if applicable, the voltage and lamp type, in ac
Items 3.14_and 3.16.

han aofe) lamp wattage and lamp type, as applicable, may be included
arking if testing is conducted to confirm that the temperature requirements a

Wwith a
der. These

bd.
[.3.

narked with a
1, ltems 3.18

pd.

coincide with

b designation
B.

d with a lamp
ordance with

in the lamp
re met.

9.6.4 A lumi
replacement

TaiTe that uses onty & tow-pressure sodianT tampstatt ot be Tequiredto
marking.

have a lamp

9.6.5 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,

Item 3.12.
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9.6.6 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 parts in accordance with Table 20.1.1, Items 3.19 and 3.13.

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

10 Surface-mounted luminaires — supplementary requirements

10.1 Genera

10.1.1 The requirements in Clause 10 are supplementary to other applicable requirements in this

Standard.

10.2 Mountin

10.2.1 A lum
machine scre

in) from the mounting surface. The length of each screw shall be at least 13 mm=(0.5 in) plus

from the moJ

10.2.2 A cro
1.35 mm (0.
steel.

g means

inaire intended to be directly mounted to an outlet box shall be provided with
ws if the luminaire surface containing the mounting screw holes isymore than 3

nting surface to the luminaire surface that contains the screwholes.

bsbar intended as the sole support for mounting a luminaire to an outlet box sh
53 in) thick if made of steel or at least 1.9 mm (0.075(in) thick if made of me

two No. 8-32
.2 mm (0.125
the distance

all be at least
tal other than

10.2.3 The tlickness of a crossbar may be reduced to 1.0<mm (0.040 in) for steel and 1.4 fhnm (0.055 in)

for metal oth

10.2.4 The't
for metal oth

10.2.5 A luni
box and shal
1.21 and 1.3

(a) 4
(b) 4
10.2.5 (USA

independent
accordance \

br than steel if reinforced by forming flange§’along the edges.

hickness of a crossbar may be less than 1.0 mm (0.040 in) for steel and 1.4 1
br than steel if the crossbar complies with the loading test of Clause 16.15.

inaire, including lamps, shallibe provided with means of support independen
be marked and provided with installation instructions in accordance with Table
B, if it is:

ceiling surface type-and weighs more than 22.7 kg (50 Ib); or

surface wallszmounted type and weighs more than 11.4 kg (25 Ib).

of .the"outlet box and shall be marked and provided with installation ir
Vith\yFable 20.1.1, Items 1.21 and 1.33, if it is:

nm (0.055 in)

of the outlet
20.1.1, ltems

In the (United States, a luminaire, including lamps, shall be provided with megns of support

structions in

(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).
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10.2.6 A two-piece polymeric electrical connector and support assembly for mounting a luminaire to an

outlet box shall:

(a) be provided with a means for connecting the neutral, ungrounded, and grounding
conductors in accordance with Clause 6.14;

(b) have no uninsulated live parts on the outlet box mounted piece that are accessible to
incidental contact;

(c) comply with the polymeric connector loading test specified in Clause 16.30;

(d) employ polymeric materials that possess the following ratings:

(e) be provided with installation instructions in accordancewith Table 20.1.1, Item

10.2.7 A lum
() 4
(b) 4

10.2.8 Any
loading test g

10.2.9 A lum
surface, bask

inaire that is supported by a lampholder screwshell shall not have:
mass that exceeds 2.7 k¢(6 Ib); or
dimension that exceeds 400 mm (15.75 in).

art supported by, the external threads on the body of a lampholder shall co
f Clause 16.15:

(1) minimum V-1 flammability rating or compliance with the vertical buring
of Clause 16.26;

(2) minimum 90 °C mechanical temperature rating; and

(3) minimum dielectric voltage-withstand rating of 5000 V,xa-minimum hot
(HWI) rating of 7 s, and a minimum high current arc ignitien (HAI) rating of

(1) specify proper installation, including the proper method for connecting t
means to the luminaire and a grounding léad in an outlet box; and

flame test

vire ignition
30 arcs; and

1.33, that

he grounding

(2) include a statement that this product shall not be connected to a lumingire marked

for supply wires rated more than 96:°C.

inaire intended to be mounted to an outlet box shall not be provided with a tak
et, hOOK, eye, or other feature that allows the addition of weight.

mply with the

le, shelf, tray

10.2.10 A lu

TMaiTe provided Wit Tmeans to-support it independentty of theouttetbox Tmay be provided

with a table, shelf, tray surface, basket, hook, eye, or other feature that allows the addition of weight.

10.2.11 A luminaire supported by chain or cable shall use stranded wire from the point that the wire exits
the luminaire enclosure to the point where it connects to the branch circuit supply conductors. The weight
of the luminaire shall be supported by the chain or cable, not the conductors.
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10.2.12 A flexible 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.
10.2.13 A joint 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 10.2.1, unless welded.

Figure 10.2.1
Chain links

(See Clause 10.2.13.)

$3811

10.2.14 (MEK) In Mexi€o, pendant luminaires weighing more than 6.8 kg (15 Ib) or luminairgs intended to
be supported by a.-stispended ceiling grid shall be manufactured so as to accommodate safety devices
that will projideNsupport independent of the threaded tube or ceiling grid that normally |supports the
luminaire.
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10.3 Poles

10.3.1 A pole used for support of a luminaire shall serve as or contain a raceway that extends the entire

length of the

pole. It shall be constructed of the following materials:

(@) metal,

(b) metal-lined wood;

(c) concrete; or

dp

olymeric material that complies with Clause 5.7.

10.3.2 A cirg
@) s
(b) a
(c) if
mm
thick
10.3.3 A me
(@) s
(b) a
10.3.4 A me
@) s
(b) o
10.3.5 A pol
(a) a

(b) 4

ular metal pole shall be:

feel at least 1.01 mm (0.040 in) thick; or

luminum alloy at least 1.27 mm (0.050 in) thick; and

the pole supports a single luminaire weighing 4.5 kg (10 db)-or less mounted
6 in) of the center axis of the pole, the thickness of the metal may be 1/2 of th
ess specified in Item (a) or (b), as applicable.

al pole that is other than circular in shape shalkbe:
feel at least 1.63 mm (0.064 in) thick; or

luminum alloy at least 1.88 mm (0.074in) thick.

al lining in a wood pole shall he

teel at least 0.66 mm (0.026-in) thick; or

ther metal at least 0:81-mm (0.032 in) thick.

e shall be provided with the following:

splice campartment;

means for grounding the pole in accordance with Clause 6.14.2; and

within 152
e minimum

(c) ammearns for bondinga fuminaire to the pote T accordarnce with Clause 6.14737

10.3.6 A pole 2.44 m (8 ft) or less in height shall not be required to be provided with the following:

(a) a splice compartment, provided that

(1) the incoming supply wiring can be brought up through the pole without
splices or pull points; and

additional

(2) the interior of the pole and any splices are accessible by removal of the luminaire;

or
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(b) a grounding means, provided that the luminaire is grounded.

10.3.7 A splice compartment shall be located above ground level and shall be provided with a handhole

that is:

(a) rectangular, not less than 50 mm (2 in) by 100 mm (4 in), with corners that may have a
radius up to one-half of the width; or

(b) any other shape or size, provided a projected view of the finished opening encompasses
the described area.

10.3.8 A pole having its own means for supply connection shall be constructed in such a way that the

point of conn
metal racewd

10.3.9 A pol
marked in ac

10.3.10 A pd

10.3.11 A fe
Clause 13.4.

10.3.12 Aluniinum intended for direct insertion into the ground or into concrete shall be pr

protective co

10.3.13 (CAl
206.

10.4 Open h
10.4.1 Open

surface-mour
or more of th

ection of conduit or cable shall be located at least 150 mm (o In) from the [ow
Y.

b more than 30 m (100 ft) in length that is not provided with conductor suq
cordance with Table 20.1.1, Iltem 1.24.

le shall comply with the applicable requirements for wet locations specified in

frous metal raceway shall comply with the corrosion, pfotection requirement
D

hting.

N) In Canada, poles over 4 meters shall also comply with the requirements of C

ples and openings

holes located 13 mm (0.5 in) or less from the surface on which the er
ted, outlet-box connectedJluminaire is intended to be mounted shall be considg
e following:

@) |
(b)
(©

minaire mounting-holes;
mponent_mounting holes;

ndant device mounting holes; or

er end of the

port shall be

Clause 13.4.

5 specified in

pvided with a

S5A C22.2 No.

closure of a
red to be one

(d) accesstotes:

10.4.2 Open holes other than those specified in Clause 10.4.1 shall be considered to be general purpose
open holes and shall comply with the requirements of Clause 10.4.3.
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10.4.3 General purpose open holes, such as ventilating open holes, shall be located more than 13 mm
(0.5 in) from the mounting surface of a luminaire and shall comply with the following:

(a) the area of each open hole shall not exceed 10 cm? (1.5 in?).

(b) the total area of holes shall be not more than 15 percent of the total area of the surface in
which the hole or holes are located.

(c) The open holes shall not be located in the mounting surface, in a canopy, or directly below
electrical parts, as shown in Figure 10.4.1, that are required to be enclosed, unless the parts:

(1) are protected by a baffle in accordance with Clause 5.8;

(2) have demonstrated compliance with the applicable normal and abnermgl test
requirements; or

(3) are constructed so as not to present a risk of fire under any-foreseeablg conditions.
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Figure 10.4.1
Location of baffle — directly below
(See Clauses 10.4.3, 10.4.4, and 10.4.6.)
A

Notes:
A — Eledtrical component td- 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 — Min[mum areo’ of the baffle.

S3812A
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10.4.4 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 10.4.1. The maximum area
of each hole shall be 2.6 cm? (0.41 in2). Two additional holes shall be permitted for each 610 mm (24 in)

of luminaire length in excess of 1270 mm (50 in).

10.4.5 Component mounting holes may be provided in the back enclosure, facing the luminaire mounting

surface, provided that they comply with the following:

(@) 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

© T

cm?

10.4.6 Comg
below the ou

10.4.7 Alum
provided with

Clause 5.3.1

(a) if

(b) i
usua,

cmZ (0.05 2).

0.80 in?).

circular , have a maximum area of 1160 cm%(280 in%) and have a maximum
380 1nm (15 in), as shown in Figure 10.4.2; or

he maximum total area of all unused open holes for alternate component.moynting is 5.16

onent mounting holes that are not closed off shall not be located within the| area directly
let box opening shown in Figure 10.4.1, unless baffled in accordance with Clguse 5.8.

naire with a canopy that covers 1160 cm? (180 in2) or mére of the mounting sufface shall be
a back enclosure. The back enclosure shall comply, with the enclosure requirements of
An open hole in the back enclosure shall:

diameter of

not circular , have a maximum area 01160 cm? (180 in%) and a maximum lifear length,
ly diagonal, of 660 mm (26 in), as_shown in Figure 10.4.3.
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NOTE The circu

Figure 10.4.2
Back enclosure — circular open hole

(See Clause 10.4.7.)

M

S38

ar open area is a maximum of 1160 cm? (180 in?) and a maximum of 380 mm (15 in) diameter.

Figure.10.4.3
Back enclosure —ion-circular open hole
(See Clause 10.4.7.)

S3814A

7

NOTE The non-circular open area is a maximum of 1160 cm? (180 in2) and a maximum linear length, usually diagonal, of 660 mm

(26 in).
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10.4.8 A luminaire with a canopy that covers less than 1160 cm? (180 in?) of the mounting surface and
has the dimensions specified in Clause 10.4.7, Iltem (a) or (b), is not required to be provided with a back
enclosure.

10.4.9 An open hole in a luminaire enclosure need not comply with the requirements of Clause 10.4.5 or
10.4.7, 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.

10.4.10 An open hole or pair of holes may be provided for each stem or chain of a pendant device if each
hole is closed by a suspension device. Knockouts may be provided in addition to, or in lieu of, the open

hole or holes

10.4.11 An dpening for a pull switch in a sheet metal drop canopy secured by set screws sh

within 90 m

(3.5 in) of the center of the canopy.

10.4.12 An gpening for a pull switch in a sheet metal drop canopy secured by 'set’screws tha

by a minimu
attaching the

10.5 Access

10.5.1 Alum
weighing 4.5
removed to p

10.5.2 An ag
connections
or field inspe
withstanding

10.5.3 Acces
and shall be:

(@ 3

(b) H
diam

3.2 mm (0.125 in) thick metal bar shall be located within)90 mm (3.5 in)
reinforcing bar to the canopy.

bility of supply connections

naire shall allow for the inspection of branch circuit connections after installatio
l kg (10 Ib) or less, excluding diffusers, light<girecting parts, and decorative f
rovide access to branch circuit connectionsZwithout additional access opening

cess opening or separate means of-liminaire support shall be provided if

ction. Chain, cable, hinges, or equivalent means of luminaire support shall &
the loading test of Clause 16:15.

s openings or openings‘through a supporting strap, cross-bar, or plate may be

single openingthat allows passage of a rod having a diameter of 44.5 mm (4

Vo openings, each at least 10 cm? (1.5 in?) in area, that allow passage of a ro
bter of 16)mm (0.625 in).

all be located

[ is reinforced
Df the means

N. A luminaire
arts, may be
S.

branch circuit

Dr internal wiring can be subjected o a force of more than 4.5 kg (10 Ib) duripg installation

e capable of

of any shape

.75 in); or

d having a
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10.6 Electrical construction

10.6.1 The cord of a cord-connected luminaire that is required to be grounded shall contain an equipment
grounding conductor.

10.6.2 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.

10.6.3 A fluorescent or HID pendant luminaire designed for a chain, hook, or similar means of suspension

may be provided with a flexible power cord.

10.6.4 Flexih

10.6.5 A flex
specified in
required to b

10.6.6 A lum
with one of th

(@ 4
bran

(b) 4
10.6.7 A lum
10.6.7 (USA
and connectd
1.33.
10.6.8 Inap
secure a lam

the lamphold

10.6.9 (USA
surface-mour

(& n

le cord provided with an attachment plug cap shall be at least of hard-usagg {
ible cord shall be provided with a strain-relief device that complies withnthe st
Clause 16.21.1. The flexible cord on a chain or cable suspendedduniinaire
b provided with strain relief.

inaire that can be adjusted, after installation, to change the -angle of light sha
e following:

cord bushing and a length of flexible cord of hard-usage type or heavier for ¢
h circuit conductors; or

junction box cord grip bushing without a length’of flexible cord.

inaire shall be shipped with the cord mounted in place and connected.

d but shall be provided with installation instructions in accordance with Tablg

endant luminaire, a bonding conductor may be terminated by hardware that is
bholder or lampholder bracket if that is the only available termination point and
br is the only conductive part on the luminaire that is likely to become live.

) In the United States, the temperature measured on the supply conn
ted luminaire during the normal temperature test of Clause 14 shall:

ot exeeed 60 °C; or

ype.

ain-relief test
shall not be

| be provided

pnnection to

In the United States, a luminaire may have a power supply cord that is not mouinted in place

20.1.1, ltem

also used to
if that part of

ections of a

) T

otexceed 90—°C,andbe tmarked for use wittrmimimuomnT 75-°Cor 90— Csupply

as appropriate, in accordance with Table 20.1.1, Item 1.1; or

€ n

ot exceed 200 °C, and be marked:

conductors,

(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, Item 1.1.
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10.6.9 (CAN) In Canada, the temperature measured on the supply connections of a surface-mounted
luminaire intended to be mounted on or over an outlet box during the normal temperature test of Clause
14 shall:

(a) for wall-mounted luminaires, not exceed 75 °C;
(b) for ceiling-mounted luminaires, not exceed 75 °C;

(c) for ceiling-mounted luminaires, not exceed 90 °C, and be marked for use with minimum 90
°C supply conductors, in accordance with Table 20.1.1, Iltem 1.1; or

(d) for ceiling or wall-mounted luminaires, not exceed 200 °C, and be marked

(1) with a warning to prohibit use in dwellings, in accordance with Table 2Q.1.1, Item
2.5; and

(2) for use with minimum 105 °C, 125 °C, 150 °C, or 200 °C supply condugtors, in
accordance with Table 20.1.1, Item 1.1.

10.6.10 (CAIN) In Canada, the temperature measured on the supply connections of a surface-mounted
luminaire with an integral outlet box during the normal temperature te§b of Clause 14 shall;

(a) not exceed 75 °C; or

(b) not exceed 90 °C, and the luminaire shall be marked for use with minimum 90 FC supply
condpictors, in accordance with Table 20.1.1, Iteny 1.1; or

(c) npt exceed 200 °C, and the luminaire shall be marked

(1) with a warning to prohibjt'use in dwellings, in accordance with Table 2Q.1.1, Item
2.5; and

(2) for use with minimum 105 °C, 125 °C, 150 °C, or 200 °C supply condugtors in
accordance with Table 20.1.1, Item 1.1.
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10.7 Tests

10.7.1 A luminaire shall comply with the applicable normal temperature test of Clause 14.

10.7.2 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

(b) a wall-mounted luminaire, and it shall be marked for wall mounting only, in accordance with
Table 20.1.1, Item 2.10.

10.7.3 A lunfinaire that 1s intended for under-cabinet mounting shall comply with the température test of
Clause 14.4.

10.7.3 (CAN]) In Canada, under-cabinet luminaires are not within the scope of this.Standargl.

10.7.4 (MEX) In Mexico, pole- or arm-mounted luminaires intended for exteriorpublic lighting shall comply
with the vibrgtion test of Clause 16.37 (MEX).

10.8 Markings

10.8.1 A lunjinaire that requires branch circuit conductors ratedvgreater than 60 °C and|that may be

installed in a
carton, in ac
marked with

10.8.1 (CAN
not be requir

10.8.2 (USA
accordance \

10.8.3 A cell
Table 20.1.1,

10.8.4 A lum
hook, loop, o
ltem 1.22.

11 Recesseq

dwelling shall include a caution and an installation warning marking on the lum
ordance with Table 20.1.1, Items 3.17 and %32. Item 1.32 may be omitted if
tems 3.17 and 1.31 of Table 20.1.1.

In Canada, the caution and installation'markings of Table 20.1.1, Items 3.17 &
bd on the carton.

In the United States, a luminaire intended for under-cabinet mounting shall
Vith Table 20.1.1, Item 2.12;

ng-mounted luminaite tested on an uninsulated ceiling shall be marked in acq
Item 2.6.

inaire that has-a flexible power cord and attachment plug and that is not pr
chain shall.be marked for chain and hook suspension only, in accordance with

luminaires — supplementary requirements

naire and the
the carton is

nd 1.32, shall

be marked in

ordance with

bvided with a
Table 20.1.1,

11.1 General

11.1.1 The requirements in Clause 11 are supplementary to other applicable requirements in this
Standard.
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11.1.1 (MEX) In Mexico, the requirements in Clause 11 are not required.

11.1.2 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 11.7.2.

11.1.3 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.

11.1.4 A luminaire provided with integral suspended ceiling clips shall comply with the security of clips
test of Clause 16.18 and shall be provided with installation instructions that specify the grid type, in

accordance with Table 20.1.1, Item 1.33.

11.2 Enclosy

11.2.1 The S
shall have nd

11.2.2 Open

comply with the requirements of Clause 10.4.

11.3 Junctio

11.3.1 Ajun
luminaire ma

11.3.2 The v
made shall
compartment

11.3.3 A lum
of the branch

(& b
(2in

) d
©) b

11.3.4 A lum
Clause 11.3.

res

urfaces of an enclosure described in Clause 5.3.2 that are not visible~from t
open holes, except as specified in Clauses 11.3.8 and 11.4.3.

holes in the surface of an enclosure of live parts that are visiblefrom the ro

 boxes

tion box that complies with the component requirements of Clause 4.1 and is
/) have openings that do not comply with Clauses, 11.2.1 and 11.2.2.

iring compartment (junction box) where thé”branch circuit connections to the
attached by flexible conduit shall haveradditional means of securement.

inaire provided with a through-wire junction box shall be marked with the nun
circuit conductors in accordance with Table 20.1.1, Item 1.40, and shall:

e provided with hanger ‘hars that attach either directly to the junction box or w
of the junction box en the bracket that secures the junction box to the lumina

pmply with theunction box rigidity test of Clause 16.31; or
e marked(for use with cable in accordance with Table 20.1.1, Item 1.37.

inairexmarked with through branch circuit conductor temperature rating in acd
B.and’ Table 20.1.1, Item 1.40, shall be considered in compliance with Clause

ne room side

bm side shall

attached to a

luminaire are

be integral to the luminaire or securely fastened to its enclosure or frame. A wiring

hber and size

thin 51 mm
re; or

ordance with
11.8.1.1.

11.3.5 A polymeric junction box shall comply with the requirements of Clause 4.1.

11.3.6 The minimum inside volume of the junction box shall comply with Clause 6.16.
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11.3.7 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 exceptions:

(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 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

betw

(c) the wall of a malleable iron box or a die-cast or permanent-mold-cast aluminunm

bronz

(d) o
screy
mm?2

(e) if
box 1
spec

) if
shall
Tabld

11.3.8 An oq
mm (0.265 in
size conduit,

11.3.9 Unleg
intended for {

11.3.10 The
shall be as s

11.3.11 The

een the two.

e box shall be in accordance with Table 5.5.2.

wall thickness of minimum 2.4 mm (0.094 in) shall be accepted-or clearance
(0.050 in?) and has no straight-line dimension more than¢12:7 mm (0.5 in).

a luminaire is marked for use with cable only as specified in Clause 11.3.3, tf

hay be in accordance with the thickness requireméntfor openings for conduit

fied in Table 5.5.1.

the luminaire complies with the junction borigidity test of Clause 16.31, the j
not be less than the thickness requirement for openings for conduit connectio
5.5.1.

en hole in a box, such as a maunting-screw hole, shall have no dimension Ig

), except that a pryout hole-ar_slot may be provided in a knockout for 1 in or

provided that the area of thie’hole or slot is no more than 26 mm? (0.040 in?).

he entrance of cenduit, armoured cable, or other wiring system shall be effect

thickness of ‘a sheet steel plug or plate used to close an open hole in a meta
becified in_Table 11.3.1.

thickness of a junction box cover shall be no less than:

, brass, or

of a cover

in the area directly beneath the cover mounting lug if that area is no larger than 32.36

e junction
connection

inction box
h specified in

rger than 6.7
smaller trade

S it has been threaded or provided with a threaded connector, an open hole in @ junction box

vely closed.

junction box

(@) f

rSheetmetal; the thickness Tequirerments for enctosures specified i Tabte 5:

(b) for cast metal, the thickness requirements of Table 5.5.2.

1, or
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Table 11.3.1
Closure plug or plate thickness
(See Clause 11.3.10.)

Diameter of open hole in metal outlet Minimum thickness of a sheet steel Minimum thickness of 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)

11.3.12 Metal junction boxes having an integral strain-relief mechanism for cable shall comply with the

cable pull te
11.4 Recess
11.4.1 Arec

11.4.2 A hot
(0.028 in) if n

11.4.3 Wher

ol Clause 16.4U or with the requirements or Clause 4.1.

ed housing

sing shall have a minimum thickness of 0.66 mm (0.026 in)_if ferrous metal
onferrous metal.

b a luminaire recessed housing also serves as an englosure, a top surface tha

30 degrees filom the horizontal and any outer wall that containg any of the parts specified in

shall have:
(@ 4
(b) b

11.4.4 A rec
open holes ir
(1.5in?) in a
and not exce
the area of th

11.4.5 Arec
holes in the
in?) in area. A
and shall not
percent of th

maximum of two pryout slots, each havinga maximum area of 26 mm? (0.04
allast mounting slots, each having a ndaximum unused area of 26 mm? (0.04 i

bssed housing of a Type Non-I€yluminaire that does not serve as an enclosu
the shape of a slot or louvre that shall be a maximum 9.5 mm (0.375 in) wid
ea. Any other open hole shall'not allow passage of a rod having a diameter of
ed 10 cm? (1.5 in?) in area.’ The total area of all open holes shall be maximum
e opening in the maunting surface closed off by the recessed housing.

bssed housing ofi& Type IC luminaire that 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 an
A\ny other«Open hole shall not allow passage of a rod having a diameter of 6.4
exceed 10 cm? (1.5 in?) in area. The total area of all open holes shall be a m
b area of the opening in the mounting surface closed off by the recessed hous

bssed housing shall close off the opening in the surface in which jt'i§ymounted,

or 0.71 mm

It is less than
Clause 5.3.2

in?); and

2).

=)

re may have
e and 10 cm?
25 mm (1 in)
15 percent of

y have open

10 cm? (1.5
mm (0.25 in)
hximum of 15
ing.

1146 Alu

; H Y loel £ H oy | H ! 4 loall L + foral &
ancT TneTiucu 1ur mistanaturt it puurtu CUTICITT Shidll T LUTISTUTLITU U PJITVE

t the ingress

of wet concrete into the areas provided for supply connection in a quantity sufficient to interfere with
normal operation, shall comply with Clause 14.9, and shall be marked for installation in poured concrete
in accordance with Table 20.1.1, Item 2.21.

11.4.7 A luminaire with openings in the housing that exceed those specified in Clause 11.4.3, 11.4.4, or
11.4.5 shall be marked for use in non-fire-rated installations only, in accordance with Table 20.1.1, Item

1.26.
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11.5 Thermal protectors

11.5.1 General

11.5.1.1 A recessed luminaire shall be provided with a thermal protector unless the luminaire is:
(a) intended to be installed in concrete only, as specified in Clause 11.4.6;

(b) inherently protected, complies with the temperature test of Clause 14.8, 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,
ltem P.27,

(d) imtended to be installed in an outdoor canopy or marquee where it is notyintended to be
covered with thermal insulation, and is marked in accordance with Table 20.1.1, Itejm 2.26;

(e) fluorescent, when the ballast is required to have a thermal protector’in accordapce with
Clauge 8; or

(f) HID, Type IC, and marked in accordance with Table 20,1.0) ltem 2.23.
11.5.1.2 A thermal protector shall comply with the requirementS of Clause 4.1.
11.5.1.3 A thermal protector may be of the self-heating thermal protector (SHTP) type. If & self-heating

thermal connector is connected to a grounded supply,.it’shall be connected in the ungropinded supply
conductor. Figures 11.5.1.1 and 11.5.1.2 provide HIDluminaire examples.
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Figure 11.5.1.1
Wiring diagrams for an HID luminaire thermal protector between a remote ballast and a recessed
luminaire

(See Clause 11.5.1.3.)

LUMINAIRE
LINE CONDUCTOR
NEUTRAL CONDUCTOR (GROUNDED)
GROUNDING CONDUCTOR
L~ l’ﬂ @ ﬂ | & THERMALLY
THERMAL o € PROTECTED
PROTECTOR M f & BALLAST

+ @

LAMP|_© Pﬂ@ @E]

BRANCH CIRCUIT CONNECTED TO THE LUMINAIRENJUNCTION BOX

LUMINAIRE

LINE CONDUCTOR
— NEUTRAL CONPUCTOR <GROUNDED)

GROUNDING C[[]NDUCTEIR

o 0 :
HERMAL ¥ ] a (@ | 3 THERMALL Y
fROTECTOR | n n 3 PROTECTED

Lo l—@ d L 0 I
§ m

BRANCH CIRCUIT CONNECTED TO THE BALLAST JUNCTION BOX

=

S3815
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Figure 11.5.1.2
Wiring diagrams for an HID luminaire with a multi-tap autotransformer ballast and thermal
protector with a 120 V integral heater

(See Clause 11.5.1.3.)

347v E;
277v
120v
© ©
> Thermal #* Thermal
protector protector
Line ] %Z Line N ;
Neutral Neutral

S3816A

11.5.1.4 The| thermal protector in a luminaire with.a ballast or transformer shall be rated| for inductive
loads and the voltage and current involved.

11.5.2 Thermal protectors for HID luminaires

11.5.2.1 An HID luminaire with a thegmal protector that is intended to be connected in the luminaire circuit
in the field ghall be pre-wired to a plug or receptacle so that the protector cannot be ynintentionally
bypassed.
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11.5.3 Thermal protectors for incandescent luminaires

11.5.3.1 A thermal protector in a luminaire with medium-base lampholders that can accommodate lamps
of higher wattage than that marked on the lamp replacement shall have a minimum rating of 300 W
Tungsten multiplied by the number of medium-base lampholders.

11.5.3.2 The thermal protector in a luminaire with other than medium-base lampholders that can
accommodate lamps of higher wattage than that marked on the lamp replacement shall have a minimum
tungsten lamp wattage rating equal to twice the maximum wattage specified in the lamp replacement
marking multiplied by the number of lampholders that it controls.

11.6 Electrical construction

11.6.1 Inspeftion of supply connections

11.6.1.1 Thelbranch circuit connections shall be accessible for visual inspection from the rogm side of the
luminaire, unjess:

(a) tihe luminaire is marked to restrict its use to installations wheré\there is ready afcess to the
ceiling side of the luminaire, in accordance with Table 20.1.1, ltem' 2.7; or

(b) access to branch circuit connections is provided in accerdance with Clause 11.5.1.2.
11.6.1.2 Thel branch circuit connections are considered accessible from the room side of the luminaire if:
(a) the center of the wiring compartment cover.iswisible through the access opening; and

(b) 4l parts that are required to be remoyed'to gain access are easily removed angl 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); or
(2) it complies-with the splice inspection test of Clause 16.32; 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 11.6.1.1f

D=275+X+Y
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Figure 11.6.1.1
Access to supply connections

(See Clause 11.6.1.2.)

O

1

ﬁx
@)
O

Legend:

D = smallest dig]

X = distance fro

Y = distance fro|
plane of the acc

11.6.1.3 The| branch circuit connections of a lumipaire intended for use in poured cong
accessible frgm the relamping side of the luminaifé.
11.6.2 Tap gonductors
11.6.2.1 A tgp conductor supplied wijth & luminaire shall:
(a) be enclosed in a raceway extending at least 450 mm (18 in) but not more than
from the luminaire;
(b) extend at least 150 mm (6 in) from the raceway; and
(c) be at least’'18 AWG if enclosed in a factory-installed raceway, or at least 14 AV,
suppliediwith a raceway and connectors for field installation.

$3817

meter of the access opening, mm

n the edge of the access opening to the plane of the nearest surface éf’)a wiring compartment, m

h the plane of the access opening to the plane of the nearest slrface of a wiring compartment that
PSS opening, mm

=

is parallel to the

rete shall be

2m (6.5 ft)

VG when

11.6.2.1 (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 11.6.2.1 (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.
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Table 11.6.2.1 (USA)
Wire insulation thickness and maximum number of conductors in 3/8 in flexible metal conduit

(See Clauses 11.6.2.1 (USA) and 11.6.2.2 (USA).)

Size, Maximum 0.8 mm (0.03 0.5 -0.8 mm (0.02 — 0.4 mm (0.015 in) 0.14 — 0.4 mm (0.006 —
in) insulation with outer 0.03 in) insulation with insulation with outer 0.015 in) insulation
jacket @ outer jacket ° jacket ¢ without outer jacket d
AWG (mm?2) Inside © Outside Inside © Outside f Inside © Outside f 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 21 1 2 2 3 3 4 3 4
12 3.3 - - 1 2 2 3 2 3
10 5.3 — — 1 1 1 1 1 2
NOTE In additipn, installation of one uninsulated grounding conductor of the same AWG size is optional.
a Examples: RHI, RHH, FFH-2, RFH-2, SF-2, SFF-2.
b Examples: T,|TW, XHHW, ZW, RUH, RUW, PFA, PFAH, TFE, TF, TFF, PF, PGF, PFF, PGFF.
¢ Examples: THHN, THWN, Z, RFH-1, FFH-1, TFN, TFFN, SF-1.
d Examples: KH-1, KF-2, KFF-1, KFF-2, SFF-1, HF, HFF, ZF, ZFF.
€ Fitting is able|to be located inside conduit.
f Fitting shall bg outside conduit.
11.6.2.2 (USA) In the United States, a luminaire furnished with-tap conductors without flexible metal
conduit shall joe furnished with a connection fitting for either:
(@) W2 in or larger trade size conduit; or
(b) 38 in trade size conduit, provided the maximum number of conductors and the|type of
fittingd are in accordance with the wire size:and type shown in Table 11.6.2.1 (USA),
11.6.3 Rough-in and finishing sections
11.6.3.1 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 feceptacle on
the rough-in ection.
11.7 Tests
11.7.1 Tempjerature
11.7.1.1 A Igminaire* shall comply with the normal and abnormal temperature tests in acqordance with
Table 11.7.1[1.,
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Table 11.7.1.1
Recessed luminaire temperature tests
(See Clauses 11.7.1.1 and 11.7.1.6.)
Type Fluorescent Incandescent HID
Non-IC IC Non-IC Non-IC IC IC Non-IC Non-IC IC
marked inherently marked
spacings protected spacings
Normal temperature tests
Test Clause 14.5 14.7 14.5 14.6 | 14.7 | 14.8 14.5 14.6 14.7
Abnormal temperature tests

Insulation test 15.2 15.3.1 15.2 15.3.1
Reduced spacings 15.3.2 15.3.2
test
Overlamping tegt 15.4.2
Mislamping tes 15.4.3

11712 AT
of Clause 1
incorporates

.5 and the abnormal temperature test of Clause 15.2.-A fluorescent IU
thermal protection within an integral ballast is not required‘to)be subjected to

temperature fest.

11.7.1.3 AT
Clause 14.6

11.7.1.4 AT
Clause 14.7

11.7.1.5 AT
Clause 14.8.

11.7.16 Ac
Type IC lumi

11.7.1.7 Eac
performance

11.7.1.8 A

manufacturer}.

11.7.1.8 (US

hnd the abnormal temperature test of Clause 15.3.

ype IC luminaire with a thermal protector shall comply with the normal tempsd
hnd the abnormal temperature test of Clause 15.4.

pe IC luminaire that is inherently protécted shall comply with the normal tempé
bnvertible recessed luminairé shall comply with the requirements for both Typ
haires specified in Table 1;1.7.1.1.

h combination of trim/finishing section and housing/rough-in section shall co
requirements of Clause 11.7.1.

rim/finishing* section shall be used with the housing/rough-in section

A)\nthe United States, a trim/finishing section made by a manufacturer o

ype Non-IC luminaire with standard spacings shall comply with the’normal tenmpperature test

minaire that
the abnormal

pe Non-IC luminaire with marked spacings shall cemply with the normal tempgrature test of

rature test of

erature test of

e Non-IC and

mply with the

bf the same

ther than the

recessed ho

icinalrauahaan caction manufactiirar chall ha tactad wwith gl Ioamin vwattaa
SHgHeHGR-H—SecHo—Mahtiactdrer—Sshant—seteste a—Wh—ar—aiip—Watag

s 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.

11.7.1.9 A luminaire intended to be installed in concrete only shall comply with Clause 14.9 and shall be
marked in accordance with Table 20.1.1, Item 2.20.
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11.7.1.10 A ground-mounted recessed luminaire shall comply with the test of:

(a) Clause 14.5; or

(b) Clause 14.9 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

(2) it shall be marked for noncombustible surfaces only, in accordance with Table

20.1.1, Item 2.6.

11.7.1.11 A ganopy-type luminaire shall be
(a) tested in accordance with Clause 14.5 and marked as a canopy-type duminaire |- not
thermally protected, in accordance with Table 20.1.1, Item 2.26; or
(b) tested in accordance with Clause 14.6, marked as a canopy-type luminaire — npt thermally
protelcted, in accordance with Table 20.1.1, ltem 2.26, and matked to indicate the minimum
acceptable spacings in accordance with Table 20.1.1, Item,1.49.

11.7.1.12 A panopy-type luminaire that is marked for uncovergd-Ceiling only, in accordange with Table

20.1.1, Item 1
with Clause 1

11.7.1.13 A
compartment
if the stop do

.25, shall be tested in accordance with Clause~14.5 for standard spacings or i
4.6 for marked spacings, with no top on the tést box.

ecessed luminaire provided with means.to vary the depth of a lampholder
or recessed housing shall be tested. without the lampholder mounting bracket
es not comply with the lampholder 'mounting stop test of Clause 16.35.

11.7.2 Polymeric tests

11.7.2.1 Poly
the tests in G

meric parts that serve as_enclosures or housings required by this Standard shal
lauses 11.7.2.2 to 14..7:2.4.

11.7.2.2 Usipg the test apparatus of Clause 19.21, an impact of 7 J (5 ft:Ib) shall be

polymeric pal

[¢

t. The test shall be conducted

(a) at an ambient temperature of 25 °C; and

(b) ir[nmediately after conditioning for 3 h in a freezer operating at 0 °C.

n accordance

ithin a lamp

stop in place

[| comply with

pplied to the

11.7.2.3 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.
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11.7.2.4 A polymeric housing supporting a screw-shell-type lampholder shall be subjected to the
lampholder mounting torque test of Clause 16.33 and the pull test of Clause 16.34.

11.8 Markings
11.8.1 General
11.8.1.1 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 14, shall not exceed 90 °C, and the

luminaire shall be marked in accordance with Clause 6.15.1.5.

11.8.1.2 The temperature of the branch circuit connections of a luminaire intended for use in other than
a dwelling urit, when subjecied to the normal temperature test of Clause 14, shall

(a) not exceed 200 °C;

(b) be marked for use with the appropriate temperature for branch cireuit)conductofs, in
accofdance with Table 20.1.1, Item 1.1; and

(c) marked not for use in dwellings, in accordance with Tahle~20.1.1, Item 2.5.

11.8.1.3 If the temperature on any part of the luminaire mounting.surface or recessed housing exceeds
the limit for cpmbustible building parts as shown in Table 14.12) #tem 17, during the norma] temperature
test of Claus¢ 14, the luminaire shall be marked for mounting:on noncombustible material, ih accordance
with Table 2Q.1.1, Iltem 2.17.

11.8.1.4 A r¢cessed luminaire that requires access from above the ceiling or from behirld the wall to
inspect splicgs shall be marked in accordance with-Table 20.1.1, Iltem 2.7 or 2.8.

11.8.1.5 A rough-in section shall be markedto indicate the appropriate finishing section tp be used, in
accordance with Table 20.1.1, ltem 1.34.

11.8.1.6 A tfim/finishing section shall’be marked with the manufacturer’s identification and catalogue
number, in a¢cordance with Table 20.1.1, ltems 4.1 and 4.2.

11.8.1.7 A luminaire inteded to be shipped separately from the trim shall be martked for trim
identification,|in accordanée with Table 20.1.1, Item 1.9.

11.8.1.8 Ardcessed luminaire with a thermal protector that is acceptable for connection to a foranch circuit
supply rated In excess of 20 A may be marked 30 A or 40 A, to indicate the maximum branch circuit rating,
in accordance-with Table 20.1.1, Item 1.2.

11.8.1.9 An incandescent recessed luminaire employing a mogul base lampholder and a thermal
protective device with a 20 A branch circuit rating shall be marked for connection to a branch circuit of 20
A max, in accordance with Table 20.1.1, Item 1.2.
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11.8.1.10 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,

Items 1.13 and 3.11.

11.8.1.11 A Type IC luminaire shall be marked with the luminaire type and with the statement that a
blinking light can indicate overheating, in accordance with Table 20.1.1, ltems 2.23 and 3.11.

11.8.1.12 A Type IC luminaire shall be marked to indicate the minimum vapor barrier temperature, in
accordance with Table 20.1.1, ltem 1.14.

11.8.1.12 (USA) In the United States, the minimum vapor barrier temperature marking of Table 20.1.1,

Item 1.14, sh

all not be required.

11.8.1.13 An
statement tha

11.8.1.14 A
Clause 14.9 {
in accordanc

11.8.2 Lamp

11.8.2.1 Are
in accordanc

11.8.2.1 (CA

11.8.2.2 Wh
section, the r

11.8.2.3 The
removed duri

11.8.2.4 The
required to b
indicate that
Item 3.15.

11.8.25 A IU
finishing sect
with Table 2

inherently protected Type IC luminaire shall be marked with the luminaire itypé
It it is inherently protected, in accordance with Table 20.1.1, Items 2.23~and 2,

ground-mounted recessed luminaire tested in sand during the normal tempe
hall be marked ground-mounted recessed installation only or for/installation in ¢
e with Table 20.1.1, Iltem 2.27 or 2.20.

replacement

cessed luminaire shall be marked with a caution,¢hésmaximum lamp wattage,
P with Table 20.1.1, Items 3.17 and 3.1.

N) In Canada, the caution marking of TabléZ20.1.1, Item 3.17, shall not be req
bre a luminaire construction consists ofta rough-in or housing section and a tri
lamp replacement marking may be concealed behind a trim or finishing sectior
ng relamping.

lamp replacement marking may be concealed behind a trim or finishing secti

e removed during-relamping if the visible portion of the trim or finishing section
the relamping marking is located on the concealed side, in accordance with

minair€,_construction that requires a different lamp wattage or type for an altg
on shall be marked with a caution, the maximum lamp wattage, and the type i
A.3tems 3.17 and 3.1 (see examples in Tables 20.1.4, 20.1.5, and 20.1.6).

and with the
24.

rature test of

oncrete only,

and the type,

uired.

M or finishing

blamping information shall be visible during relamping with all components installed in place.

that must be

pn that is not
is marked to
Table 20.1.1,

prnate trim or
n accordance

11.8.2.5 (CAN) In Canada, the caution marking of Table 20.1.1, Item 3.17, shall not be required.
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11.8.3 Marked spacings

11.8.3.1 A Type Non-IC luminaire with marked spacings, as shown in Figures 19.14.1.1 and 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 14.6. 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).

(b) filom the top of luminaire to the overhead building member the spacing shall. be| as follows:
13, 7p, 150, 200, 250, 300, 380, 460, 600, 760, 900, 1050, or 1200 mm (0.5;"3) 6, B, 10, 12,
15, 1B, 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).
11.8.4 Convertible recessed luminaires — Type Non-IC to Type IC

11.8.4.1 A convertible luminaire shall comply with the applicable requirements for both Typg Non-IC and
Type IC recepsed luminaires. In addition, the following requirements shall apply:

(@) g rough-in section shall be marked to identifiit as a convertible luminaire rough-in section,
in acgordance with Table 20.1.1, Item 1.36.

(b) 4 rough-in section for a convertible_recessed luminaire shall be marked with cofrelation
markjngs that identify the trim/finishingy section combinations that result in a Non-Tyjpe IC
lumirfaire and those that result insa_Type IC luminaire. The markings shall be locatdd inside the
hous|ng or rough-in section and\shall be in accordance with Table 20.1.1, Item 1.38.

(c) a trim/finishing section, for a convertible recessed luminaire shall be marked with the
manyfacturer’s identifieation and catalogue designation, in accordance with Table 20.1.1, Items
4.1 and 4.2.

(d) g finishing<Section for a convertible recessed luminaire shall have a correlation marking, in
accofdance with Table 20.1.1, ltem 1.35.

(e) 4 label shall be located on the housing or rough-in section instructing the installer to keep
insulatiorm 76 mmT (3 away, i accordarnce with Table 20 11 e 1713:

(f) the label in Item (e) shall be easily removable. The installation instructions shall specify that
this label shall be removed when installed as a Type IC luminaire, in accordance with Table
20.1.1, Item 1.33.

(g) the Type IC marking in Table 20.1.1, Item 2.23, shall not be provided.

(h) installation instructions shall be provided with each housing/rough-in section and shall
include the following, in accordance with Table 20.1.1, Item 1.33:
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(1) a statement defining each type of installation. For example, “Type IC installation —
luminaire housing/rough-in section is in direct contact with thermal insulation” or “Type
Non-IC installation — thermal insulation does not cover top of luminaire housing/rough-in
section and is spaced 76 mm (3 in) from all sides”;

(2) for IC installations, instructions to remove the peel-off label on top of housing
section that advises not to install insulation within 76 mm (3 in) of any part of the
luminaire in accordance with Table 20.1.1, Item 1.13; and

(3) instructions directing the installer on the proper choice of finishing section/trim and
lamp for the application.

11.8.5 Lumidaires with polymeric parts

11.8.5.1 Installation instructions for a luminaire provided with a polymeric junetion Hox or wiring

compartment| shall specify the type of wiring method to be employed, in accordance” with [Table 20.1.1,

ltem 1.33.

11.8.5.2 A Iyminaire that is provided with a polymeric recessed housing-shall be marked pot for use in

fire-rated installations and for use in one- and two-family dwellings onlycor-ot for use in env

spaces, in ag
12 Miscellan
12.1 General

12.1.1 The
Standard.

12.2 Air-han
12.2.1 Gene
12.2.1.1 The
with heating,

Building Cod

12.2.1.2 The
an air-handlir

cordance with Table 20.1.1, ltems 1.26 and 1.39.

Pous luminaires — supplementary requirements

equirements in Clause 12 are supplementary to other applicable requirer

jling luminaires

al

requirements in Clauser 12.2 apply to both recessed and surface-mounted lumi
ventilating, and ait-conditioning systems in accordance with NFPA 90A and

e of Canada.

requireménts in Clause 12.2 also cover plastic light diffusers or lenses intende
g luminaire.

ronmental air

nents in this

naires for use
the National

d for use with
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12.2.2 Mechanical construction
12.2.2.1 The air path shall not be through the electrical enclosure.

12.2.2.2 Lamps and lampholders may be located in an air path.

12.2.2.3 A nonmetallic material, adhesive, or coating used for a part, other than a lamp, lampholder, or
light diffuser, that is located in the air path or plenum shall comply with the flame test of Clause 12.2.3.1.

12.2.2.3 (USA) In the United States, a nonmetallic material, adhesive, or coating used for
than a lamp, lampholder, or light diffuser, that is located in the air path or plenum shall:

a part, other

(a) comply with the flame test of Clause 12.2.3.T; or

(b) have a maximum 25 flamespread rating and a smoke developed rating of\maxi
"light]' or "negligible”. The ratings shall be obtained as described in UL 723,

12.2.2.4 A frame or support for a plastic diffuser shall:

(a)

(b) gverlap the diffuser a maximum of 19.1 mm (0.75 in)-ateither (short) end and @
of 127 mm (0.5 in) on either (long) side; and

rovide a complete metal U-shaped channel around the perimeter of the diffuse

(c) provide a visible clearance between the diffusefand each section of the channg
(d)

12.2.2.5 (CAN) In Canada, a plastic lens or light diffuser used with an air-handling luminaire
with the Natipnal Building Code of Canada, Atticle 3.1.13.4.

e investigated and found to be equivalent.

12.2.25 (U
shall:

) In the United States, a-plastic lens or light diffuser used with an air-hand

(&) comply with the large scale fallout test of Clause 12.2.3.2 and the impingement
Clauge 12.2.3.3; and

(b) be found stitable for use without a complete frame or door, unless shipped wit
frame or dogr.

mum 50 or

=

L maximum

el; or

shall comply

ing luminaire

fire test of

n a complete
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12.2.3 Tests
12.2.3.1 Plastic material flame
12.2.3.1.1 A sample of the material shall be held in a jig at 30 degrees from the horizontal over a vertical

test flame for 5 min, with 19.1 mm (0.75 in) of the flame in contact with the sample. The test flame shall
be supplied by a Bunsen burner with a nominal 11.1 mm (0.438 in) diameter barrel, adjusted to give a

38.1 mm (1.5

in) high yellow cone with the air shut off.

12.2.3.1.2 The material shall not ignite or flame during or after the test.

12.2.3.2 Large scale fallout

12.2.3.2.1 Tll\e luminaire shall be mounted in a 3.6 m x 2.4 m (12 ft x 8 ft) draft-free test vloom with a 3

m (10 ft) cell
airflow, as ap

12.2.3.2.2 A
shall be filled
1219 cm (4
burn until it is

12.2.3.2.3 The diffuser shall not ignite while it is in its intended position.

12.2.3.3 Imp

122331 T
ft) ceiling. On
appropriate,

12.2.3.32 A
of 10.2 cm (4
edge that is
be 15.25 cm
or the diffuse

12.2.3.3.3 The flame shall\not be propagated from the ignited diffuser to the adjacent diffug

ng. The luminaire shall be connected to an air duct with a controlled-pasitiv
propriate, of 6.8 m3 (240 ft) per minute.

53.3 cm x 53.3 cm (21 in x 21 in) steel pan, 10.2 cm (4 in) deep-and 6 mm
with alcohol to a point 5.1 cm (2 in) above the bottom of the pan. The pan sh
ft) below the center of the diffuser surface, and the alcoholshall be ignited a
depleted or the diffuser falls from the luminaire.

ngement fire

vo luminaires shall be mounted with ends*touching in a draft-free test room w
e luminaire shall be connected to an aifduct with a controlled positive or negat
pf 6.8 m3 (240 ft3) per minute.

15.25 cm (6 in) diameter, 10,2 ¢m (4 in) deep steel container shall be filled wi
in) of alcohol. The axial eenhter of the pan shall be located at the center point
arthest away from the luminaire connected to the air duct. The surface of the
(6 in) from the diffuser.- The alcohol shall be ignited and allowed to burn until
I falls from the luminaire.

e or negative

0.25 in) thick

Aall be located
nd allowed to

ith a 3 m (10
ve airflow, as

h a minimum
Df the diffuser
alcohol shall
it is depleted

er.
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12.2.4 Marking

12.2.4.1 A luminaire intended for air handling shall be marked in accordance with Table 20.1.1, ltem 1.15.

12.2.4.2 A luminaire intended for handling cooled or ventilated air only shall be marked in accordance
with Table 20.1.1, Item 1.16.

12.2.4.3 A light diffuser intended to be used with a luminaire shall be shipped with the luminaire.

12.2.4.3 (USA) In the United States, a luminaire that is intended to be used with a listed light diffuser but
that is shipped without the diffuser shall be marked in accordance with Table 20.1.1, Item 1.11.

12.2.44 Ap
luminaire.

12.2.4.4 (US
shipped seps

12.2.4.5 A lyminaire, intended for use as an air-handling register, withhopen holes in

housing exce
plenum only,

12.2.4.6 A liminaire, intended for optional use as an air-handling register, with open

recessed hd
environmentd

12.2.4.6 (MH
12.2.4.7 A lY
@) 9

(b) B
acco

(c) mparked in accondance with Table 20.1.1, Item 1.17.

12.2.4.7 (CA
not be requir

astic diffuser shall be shipped with the luminaire I It IS supporied by a frame |

A) In the United States, a plastic diffuser supported by a frame integral to the
rately shall be marked in accordance with Table 20.1.1, Item 1.10.

eding those specified by Clause 11.4.4 shall be marked for'use in a noncomb
in accordance with Table 20.1.1, Item 2.9.

using exceeding those specified by Clause\11.4.4 shall be marked fg
| air-handling space other than ducts or plenums'in accordance with Table 20.1
X) In Mexico, the caution marking of Table 20.1.1, Item 1.18, is not required.
minaire intended for installation in_eavironmental air-handling spaces only sha
pnstructed with all seams tight and all openings in the electrical enclosure gas

rovided with a gasketed\fitting for field-installed metal enclosed wiring system,
dance with Clause 11.6.2.2 (USA); and

N) In Canada, the fitting and the marking specified in Clause 12.2.4.7, ltems (b)
bd.

htegral to the

uminaire and

the recessed
Listible ceiling

holes in the
r use in an
.1, Item 1.18.

| be:
keted;

in

and (c), shall
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12.3 Luminaires for use above cooking equipment

12.3.1 General

12.3.1.1 The requirements in Clause 12.3 apply to both recessed and surface-mounted luminaires for use
in exhaust ducts or hoods above cooking equipment in nonresidential occupancies.

12.3.2 Mechanical construction

12.3.2.1 The

enclosure shall be constructed of one of the following:

(a) steel at least 1.09 mm (0.043 in) thick;

(b) s
(©) 9

12.3.2.2 An
coated with 7

12.3.2.3 The
grease are e
means.

12.3.2.4 The
metallic wirin

12.3.25 A

12.3.2.6 All mounting holes of the luminaire, shall be in an external mounting foot, lug, or fl

12.3.2.7 All mounting hardware, excludig screws, nuts, and washers, shall be mounted on
at the factory}

12.3.2.8 Alig
with Clauses

12.3.2.9 A r¢cessed ldminaire shall be provided with gasketing on the mounting surface

luminaire and

12.3.2.10 Gg

fainless steel at least 0.94 mm (0.037 in) thick; or
ther material that has been investigated and found to have equivalent.mechan

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 Tab

enclosure, including the diffuser and frame, shall be constructed so that cookir]

cluded from the lamp and wiring compartments by welding, brazing, gasketing,

re shall be no openings in the enclosure unless provided for the connection of g
) system or for servicing the lamp compartment. All openings shall be closed i

ht diffuser shall be\af glass that is resistant to thermal and mechanical shock, i
12.3.3.2 and 12.373.4.

the cooking hood.

skefvand sealing material shall be resistant to deterioration from the temperg

ical strength.

steel or steel
e 5.5.1.

g vapors and
or equivalent

n appropriate
n normal use.

eans of connection for conduit shall be'threaded and shall comply with Clausg¢ 6.15.2.

hnge.

the luminaire

n accordance

between the

ture, cooking

grease, and

Vapors to whictT it witt be subjectedThe gasketand—seating materiat shattto

nply with the

lard/fat and oil immersion test of Clause 12.3.3.6. Consideration shall be given to the irregularity of the
contact surfaces, the aging, and the methods of installation of the light diffuser.
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12.3.3 Tests

12.3.3.1 Temperature

12.3.3.1.1 When tested as specified in Clause 14, 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.

12.3.3.1.2 A

surface-mounted luminaire shall be suspended in the test compartment.

12.3.3.1.3 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 spe
appropriate @
mounting in {

12.3.3.1.4 Ai
the manufact]

ifled In Clause 12.5.4.2. The test box with the luminaire Inside shall be,.m
pening in an additional close-fitting wall inside the test compartment to_simnu
he hood.

I in the test compartment shall be maintained at a constant temperature of 75
Lrer's option, the air in the test compartment may be as low as 25°C.

bunted to an
ate recessed

+ 2 °C or, at

12.3.3.1.5 When temperatures on the luminaire have stabilized, the full difference between the actual test

ambient temy

12.3.3.1.6 The resultant temperatures shall be within the limits)specified for various mater

14.

12.3.3.2 The

12.3.3.2.1 While the luminaire and diffuser are at.@perating temperature, the diffuser shall

to a spray of
syringe and $

12.3.3.2.2 There shall be no breaking.er’/cracking of the diffuser that affects the integrity

enclosure.

12.3.3.3 Acc|

erature and 75 °C shall be added to or subtracted from the observed reading

rmal shock

water at a temperature of 25 + 5 %€ The water spray shall be created using
hall be directed and applied normal to the surface of the diffuser at the hottes

plerated aging

12.3.3.3.1 O
normal oper

temperature ghall bé_established by the temperature test described in Clause 12.3.3.1, b
shall be less| than~100 °C. Upon completion of this test, the mechanical abuse and spri
Clauses 12.313.4yand 12.3.3.5 shall be conducted.

he sample of\the complete luminaire shall be exposed to a temperature of
ting temperature in a circulating air oven for a period of 7 h. The nornj

D.

als in Clause

be subjected
a rubber ear
t location.

of the overall

10 °C above
nal operating
it in no case
hkler tests of

12.3.3.3.2 Any distortion resulting from the test shall not prevent the luminaire from continuing to operate

satisfactorily,

and there shall be no water leakage into the luminaire.
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12.3.3.4 Mechanical abuse

12.3.3.4.1 One sample of the diffuser assembly shall be subjected to an impact of 4.1 J (3 ft-Ib) using the
apparatus described in Clause 19.21.

12.3.3.4.2 There shall be no breakage or cracking of the material, and there shall be no water leakage

into the lumin

12.3.3.5 Spri

aire as determined by the sprinkler test of Clause 12.3.3.5.

nkler

12.3.3.5.1 A surface luminaire or the exposed surface of a recessed luminaire shall comply with the

sprinkler test

of Clause 16.5.3.

12.3.3.6 Larcli/fat and oil immersion

12.3.36.1 T
and elongatid
lard or other
the lard or ot

12.3.3.6.2 Af
least 60 perc|

12.3.4 Marki
12.3.4.1 The

(@ v
ltem

(c) to indicate the minimum clearance between the cooking surface and the luming

acco

12.3.4.2 A rgcessed lumihaire shall be marked with the minimum acceptable spacings, i

with Table 2(

;land

vo groups of three gasket or sealing material specimens shall be testedfor te
n both before and after immersion for 96 h. One group of specimens shall bg
animal fat, and the second group of specimens shall be immersed in corn oil
ner animal fat and the corn oil shall be maintained at a température of 100 °C

ter exposure, the gasket or sealing material specimens(shall have a tensile
ent and an elongation of at least 75 percent of the valdes determined before g

g
luminaire shall be marked

ith the minimum temperature rating ofthe supply wiring, in accordance with T|
1.1;

p indicate that it may be usediin“a cooking hood, in accordance with Table 20,

dance with Table-20:1.1, Item 2.19.

1.1, Item1.109.

hsile strength
immersed in
In all cases,

strength of at
Xposure.

Able 20.1.1,

1.1, ltem

ire, in

N accordance
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12.4 Elevate

d ambient temperature luminaires

12.4.1 General

12.4.1.1 The requirements in Clause 12.4 apply to luminaires intended for use in locations that

experience a

12.4.2 Tests

continuous elevated ambient temperature.

12.4.2.1 A luminaire shall:

(a) be temperature tested with a source of heated air providing the elevated temperature for

whi
9.1

C’TI
be a

the Tuminaire will be marked. The maximum airflow past the luminaire shall i
/min (30 ft/min). Maximum variations of 5 °C from the intended ambient temp
ded to or subtracted from the observed temperature readings; or

(b) fdilfill the following requirements:

12.4.3 Marki

12.4.3.1 A |
accordance ||

12.4.3.2 A |
correspondin

12.5 Lumina|
12.5.1 A lum

12.5.2 A lum

(1) it shall be temperature tested at an ambient temperatare of 25 = 5 °C,
difference between the actual test ambient temperature and the intended e
ambient temperature shall be added to the observed témperature readings
(2) it shall comply with the dielectric voltage-withstand test of Clause 17.1.

19

iminaire intended to be used in an elevated ambient temperature shall 4
vith Table 20.1.1, Item 1.6.

iminaire may be marked in tabular form for multiple elevated ambient
) with supply wire temperaturg rating.

re fittings
inaire fitting shall-eomply with the applicable requirements in this Standard.

inaire createthby assembling luminaire fittings shall comply with the applicable

in this Standard.

e less than
brature shall

and the full
evated
and

e marked in

emperatures

requirements
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12.6 (CAN) —

DELETED

13 Environmental location luminaires — supplementary requirements

13.1 General

13.1.1 The requirements in Clause 13 are supplementary to other applicable requirements in this

Standard.

13.1.2 A luminaire shall be marked for a dry, damp, or wet location, as appropriate, and in accordance
with Table 20.1.1, Item 2.1, ltem 2.2, or Iltem 2.3.

13.1.3 Adry
on the carton
location.

13.2 Damp &
13.2.1 Gene
13.2.1.1 Darn
properties eq

shall not be

13.2.1.2 The
copper, nicke

13.3 Damp |
13.3.1 Marki

13.3.1.1 A ld
13.2 and 13.

13.3.1.2 Ad
on the carton

[ocation Tuminaire shall not be provided with any markings, instructions, or 1Must
or with the luminaire, that imply that it is suitable for use, or depict its use,hn'4
nd wet location luminaires

al

np and wet location luminaires shall have electrical insulatioh material with mois
uivalent to treated cellulosic or vulcanized fiber, phendlic, urea, or ceramic. U

sed.

lampholder screwshells of the luminaire shalkbé copper, copper alloy of at leg
| alloy, or stainless steel.

bcation luminaires
g

minaire intended for use in‘damp locations that complies with the requiremen
B, as applicable, shall be_marked in accordance with Table 20.1.1, Item 2.2.

hmp location luminaire shall not be provided with any markings, instructions, o
or with the lunginaire, that imply that it is suitable for use, or depict its use, in g

Fations, either
damp or wet

ture-resistant
htreated fiber

st 80 percent

ts of Clauses

I illustrations,
wet location.
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13.4 Wet loc

ation luminaires

13.4.1 Enclosures

13.4.1.1 A luminaire shall be constructed to prevent the accumulation of water on live parts, electrical

components,

or conductors not identified for use in contact with water.

13.4.2 Corrosion protection

13.4.2.1 Copper, aluminum, alloys of copper and aluminum, stainless steel, and similar materials having
inherent resistance to atmospheric corrosion may be used without additional corrosion protection.

13.4.2.2 All ¢
following:

(@) a
(b) a
(c) &
(d) b
(©) a
13.4.2.3 The

(@ b
exter|

(b) d

13.4.2.4 Edg
plating in fern

13.4.2.5 Wel
in galvanized

13.4.2.6 Vitr
thickness of

pXposed exterior and interior surfaces of ferrous metal parts shall be protected

coating of nonferrous metal applied by the hot dip process method;

plating of nonferrous metal applied either by electro-deposition’ar-by chemicg
coating of vitreous enamel;

aked paint, or similar type of coating; or

ir-dry paint that complies with the paint adhesion.test of Clause 16.5.12.
requirements of Clause 13.4.2.2 shall not.apply to the following:

earings, sliding surfaces of a hinge or-shaft, hinge pins, and similar parts loca
or of enclosures where such protection is not practicable; and

ecorative parts.

es, punched holes, and'spot welds in prefinished steel, and hanger locations f
ous metal shall not require any corrosion protection.

steel shall be painted with at least one coat of paint.

bous enlamels may be used as a protective coating for ferrous sheet metal havir
D.6 MAT(0.025 in).

by one of the

| means;

ed on the

or painting or

ds in ferrous metals shall be painted with at least one coat of outdoor paint, and spot welds

g a minimum
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13.4.3 Drain

holes

13.4.3.1 A luminaire that permits water to enter the luminaire during the rain test of Clause 16.5.2 or the

sprinkler test

of Clause 16.5.3 shall be provided with a drain hole.

13.4.3.2 Drain holes, if provided, shall be located in the surface most likely to prevent the accumulation

of water.

13.4.3.3 Drain holes shall permit the insertion of a 3.2 mm (0.125 in) diameter rod.

13.4.4 Water shields

13.4.4.1 A pplymeric water shield shall be of a UV-rated material or shall comply with the

conditioning

13442 Ap
normal temp

measured teiperature shall comply with the thermal conditioning test of Clalse’16.5.6.

13443 Ag
the impact ¢
16.5.4.

13.4.44 A\

conditioning fest of Clause 16.5.7 and shall then comply with"the applicable rain, sprinkler,

test.
13.4.5 Gask

13451 Ag
prevent its Ig
means.

13452 Ag
have a tem

temperature fest of Clause 14;-or shall withstand:

(a) the luminaire-gasket assembly accelerated aging test of Clause 16.5.8, with thg

bush

est of Clause 16.5.5.
blymeric water shield that operates at a temperature higher than 65 °€y.as dete

brature test of Clause 14, and that does not have a recognized temperature

ass or polymeric water shield of a ground-mounted recessetdduminaire shall bq
bnditioning test of Clause 16.5.7 and shall then comply(with the immersion t

ooden water shield less than 13 mm (0.5 i), thick shall be subjected t

bts and bushings

osening during user maintenance by a clip, clamping ring, adhesive, or othe

hsket or bushing shall be made of material as specified in Table 14.1.2, Item
perature rating suitable for the operating temperature, as determined by

ng installed as intended in the luminaire; or

(b) tlpe gasket accelerated aging test of Clause 16.5.9 or 16.5.10, for the gasket of

UV exposure

mined by the
rating for the

subjected to
pst of Clause

b the impact
or immersion

hsket or bushing required to prevent water from entering the enclosure shall e secured to

r mechanical

20, and shall
the normal

gasket or

bushing

only.

13.4.5.3 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 16.5.11; or

(b) the luminaire gasket assembly accelerated aging test of Clause 16.5.8, with the gasket
installed in the luminaire.
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13.4.6 Lampholders

13.4.6.1 Exposed, single-pin, or recessed double-contact fluorescent lampholders shall be of the
weatherproof type.

13.4.7 Receptacles

13.4.7.1 A receptacle in a ground-mounted surface luminaire shall be located at least 150 mm (6 in)
above ground level.

13.4.8 Tests

13.4.8.1 A I
shall be eva
readily appar
to the applica

Table 13.4.8.1

Required tests for wet location luminaires

(See Clause 13.4.8.1.)

minaire identified by the location designation, LOC, in Table 13.4.8.T and Fi
uated in accordance with Figure 13.4.8.2. No rain or sprinkler test is requir
ent by the luminaire design that no water will enter the enclosure if the lgminair
ble test for the location designated.

jure 13.4.8.1
bd when it is
b is subjected

Location Luminaire location and type Test
Rain Sprinkler Immersion
LOC-1 Ceiling-mounted surface — uncovered ceiling Yes No No
LOC-1 Ceiling-mounted surface — covered ceiling only No Yes No
LOC-2 Ceiling-mounted pendant Yes No No
LOC-3 Ceiling-mounted recessed — uncovered ceiling Yes Yes No
LOC-3 Ceiling-mounted recessed — covered ceiling only No Yes No
LOC-4 Wall-mounted surface — above 1.2 m (4ft) from ground Yes No No
LOC-4 Wall-mounted surface — below 1.2 mx(4/ft) from ground Yes Yes No
LOC-5 Wall-mounted recessed — above,2:2-m (4 ft) from ground Yes No No
LOC-5 Wall-mounted recessed v betow>1.2 m (4 ft) from ground Yes Yes No
LOC-6 Ground-mounted surface and-pole- or post — electrical parts Yes No No
above 1.2 m (4 ft) from\ground
LOC-6 Ground-mounted sgrfate and pole- or post — electrical parts Yes Yes No
below 1.2 m (4 ff) ftom ground
LOC-7 Ground-mounted-recessed No No Yes
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Figure 13.4.8.1
Luminaire location designations

(See Clause 13.4.8.1.)
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Figure 13.4.8.2

Wet location luminaire flow chart

(See Clause 13.4.8.1.)

Determine application and
LOC designation
according to Figure
13.4.8.1

LOC-1 ceiling-mounted

Uncovered ceiling

Covered ceiling

Clause 13.4.8.2

Clause 13.4.8.3

LOC-2 ceiling-mounted

Pendant

Clause 13.4.8.4

LOC-3 ceiling-mounted

Recessed uncovered

Clause 13.4.8.5

ceing

Surface below 1.2 m
(4 1)

Recessed covered Clauge 13.4.8.6
ceiling

LOC-4 wall-mounted Surface above 1.2 m Clauge 13.4.8.7
(4 1)

Clauge 13.4.8.8

LOC-5 wall-mounted

Recessed above 1.2 m

Clauge 13.4.8.9

(4 1)
Recessed below 1.2 m Clauge 13.4.8.10
(4 ft)
LOC-6 ground-mounted Surface above 1.2 m Clauge 13.4.8.11
(4f1)
Surface below 1.2 m Clauge 13.4.8.12
(“ft)
LOC-7 ground-mounted Recessed below Clauge 13.4.8.13
ground
Physigal Evaluation Corrosion protectioh Plating/painting Clauge 13.4.2
Drain holes Location/size Clauge 13.4.3
Watershields Polymeric/wood/glass Clauge 13.4.4
Gasket and bushings Method of attachment Clauge 13.4.5
Accelerated aging
Gasket adhesion
Insulation Moisture resistance Clauge 13.2.1.1
Lampholders Material Clauge 13.4.6
Receptacles Location Clauge 13.4.7

Tests required, see Table
13.4.8.1

Rain test,
Clause 16.5.2

Sprinkler test,
Clause 16.5.3

Immersion test,
Clause 16.5.4

Dielectric voltage- withstand
test,
Clause 17.1
Physical examination,
Clause 16.5.2.7

Dielectric voltage-
withstand test,
Clause 17.1
Physical examination,
Clause 16.5.3.8

Dielectric voltage-
withstand test,
Clause 17.1
Physical
examination,
Clause 16.5.4.5
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13.4.8.2 A LOC-1, ceiling-mounted surface luminaire intended to be attached to an uncovered ceiling
shall comply with the rain test of Clause 16.5.2.

13.4.8.3 A LOC-1, ceiling-mounted surface luminaire intended to be attached to a covered ceiling shall
comply with the sprinkler test of Clause 16.5.3 and be marked for covered ceiling only, in accordance with

Table 20.1.1,

Item 2.11.

13.4.8.4 A LOC-2, ceiling-mounted pendant luminaire shall comply with the rain test of Clause 16.5.2.

13.4.8.5 A LOC-3, ceiling-mounted recessed luminaire intended to be attached to an uncovered ceiling
shall comply with the rain test of Clause 16.5.2 and the sprinkler test of Clause 16.5.3.

13486 AL
shall comply
with Table 2

13.4.8.7 AL

1.2 m (4 ft) flom the ground shall comply with the rain test of Clause 16.5:2.

13.4.8.8 AL
below 1.2 m
of Clause 1§
20.1.1, Item

13.4.89 AL
above 1.2 m

13.4.8.10 A
enclosure be
sprinkler test
with Table 2(

13.4.8.11 A
from the grod

13.4.8.12 A
the ground s
marked to in

13.48.13 A

DC-3, ceiling-mounted recessed luminaire intended to be attached to a coyere
ith the sprinkler test of Clause 16.5.3 and be marked for covered ceiling,only, i
1.1, Item 2.11.

DC-4, wall-mounted surface luminaire intended to be mounted with all of the eng
DC-4, wall-mounted surface luminaire intended to be mounted with any part of
4 ft) from the ground shall comply with the rain test.6f Clause 16.5.2 and the
.5.3, and be marked to indicate the luminaire mounting height, in accordand
p.18.

(4 ft) from the ground shall comply with ‘the rain test of Clause 16.5.2.

LOC-5, wall-mounted recessed lunjinaire intended to be mounted with an
ow 1.2 m (4 ft) from the ground, shall comply with the rain test of Clause 1
of Clause 16.5.3, and be marked to indicate the luminaire mounting height, i
1.1, Item 2.18.

| OC-6, ground-mountéd surface luminaire with electrical parts located abovd
nd shall comply with*the rain test of Clause 16.5.2.

all comply)with the rain test of Clause 16.5.2 and the sprinkler test of Clause 1

| OC-7, ground -mounted recessed luminaire shall comply with the immersion t

| OC-6, ground-mounted surface luminaire with electrical parts located below 1.2

m.

icate the)jluminaire mounting height, in accordance with Table 20.1.1, Item 2.1

d ceiling only
n accordance

losure above

the enclosure
sprinkler test
e with Table

[DC-5, wall-mounted recessed luminaire intended to be mounted with all of {he enclosure

y part of the
5.5.2 and the
N accordance

1.2 m (4 ft)

m (4 ft) from
6.5.3, and be
8.

est of Clause

16.5.4 and be

marlkkad 1 oA an s aath Tabhla 201 1 lonm 2 14

ad
afreaHaccoraaiceWithi—aoe 2o == I, TtCTiT Z. L=+,
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13.4.9 Marking

13.4.9.1 A luminaire that is intended for use in wet locations and that complies with the requirements of
Clause 13 shall be marked in accordance with Table 20.1.1, Item 2.3.

13.4.9.2 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.

13.4.9.3 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, Item
1.33.

14 Normal tgmperature tests
14.1 Genera
14.1.1 The t¢st procedures shall be conducted in accordance with Clause 19:

14.1.2 The tgst procedures for Type Non-IC (not intended for thermal insulation contact)|and Type IC
(intended for|thermal insulation contact) recessed luminaires are sumfarized in Table 14.1{1.

Table 14.1.1
Recessed luminaire temperature tests

(See Clause 14.1°2))

Type Non-IC Type IC
Not intended for thermal insulation contact Intended for thermal insulatipn contact
I I I I
Type N@n-IC standard Type Non-IC marked Type IC Type IC inherently
spacings spacings protected
I I I I
Normal t¢mperature test Normal temperaturetest Normal temperaturetest No¢rmal temperaturetest
Claupe 19.13.2 Clause 19.14.1.1 Clause 19.15.1 Clause 19.15.1
Tst box Test box Test box Test box
Clguse 14.5 Clause 14.6 Clause 14.7 Clauses 14.7 & 14.8
12.7 fam (0.5 in) C — C spacings, no 216 mm (8.5 in) 216 mm (8.5 in)
spacingg, no insulation insulation spacings, insulation filled Epacings, insulation
filled
Test lamp rated W/Type Test lamp rated Test lamp rated W/Type Test lamp rated W/Type
W/Type

14.1.3 The rated 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.
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14.1.4 Temperatures resulting from the normal temperature test shall not exceed the limits specified in
Table 14.1.2 unless the component, material, or compound has been investigated and found acceptable
for a higher temperature.

Table 14.1.2
Maximum temperature limits
(See Clauses 6.13.2.2, 11.8.1.3, 13.4.5.2, 14.1.4, 14.2.9, 14.3.5, 14.4.4, 1455, 14.6.5, 14.7.5, 14.8.3,
14.9.3, 15.2.6, 15.2.7, 15.3.1.6, 15.3.1.7, and 19.2.3.)

Item Location Maximum, °C, Maximum, °C,
thermocouple rise- of-
method resistance

method
1 | Coppef or aluminum current-carrying parts of a lampholder 200
2 | Nickel Jplated copper current-carrying parts of a lampholder 250
3 | Nickel jalloy current-carrying parts of a lampholder 315

4 | Lumingire conductors Rated

5 | (CAN)|Outlet box supply conductors for dwellings — wall mount 75
(USA) [Outlet box supply conductors for dwellings — wall mount 90
Outlet pox supply conductors for dwellings — ceiling mount 90
6 | Outlet pox supply conductors — other than dwellings 200
7 | Termirfation of copper conductors and pressure terminal conductors without 150

a nickgl coating or equivalent protection
8 | Enclospre 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|la device employing:
Class 105 insulation system 90 100
Class 130 insulation system 110 120
Class 155 insulation system 135 145
Class 180 insulation system 150 165
Class P00 insulation system 170 185
Class P20 insulation system 185 200
Class P50 insulation system 215 230

10 | Resistor-type ballast 150

11 | Capacitor (unless ratedy or marked otherwise) 90

12 | Enclospre of automatic starter for fluorescent lamp 80

13 | Enclospre ofsautomatic starter for HID lamp 90

14 | Fuse 90

15 | Recesseddiminaire enclosure (Type Non-IC) 150

16 | Recessed luminaire enclosure (Type IC) 90

17 | Combustible structural building parts including recessed test box 90

18 | Noncombustible structural building part 150

Table 14.1.2 Continued on Next Page
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Table 14.1.2 Continued

Item Location Maximum, °C, Maximum, °C,
thermocouple rise- of-
method resistance
method
19 | Electrical insulating materials:
Phenolic 150
Silicone rubber (not stressed) 200
Silicone rubber (compressed) 170
Neoprene rubber (dry locations) 90
Neoprene rubber (oil or wet locations) 60
Rubbe Tary) 80
Melaml::.lm 130
Nylon [polyamide) 105
Paper,jwood, ordinary fiber 90
Urea 100
Varnished cloth insulation 85
Vulcanjzed fiber 90
20 | Non-elpctrical insulating materials:
Silicong rubber 230
EPDM 90
Neopr¢ne rubber 90
Rubbef (ordinary) 70
Paper,|wood, cork, or other fibrous material 90
Polyetiylene 60
PVC 60
Acrylic 65
Polycafbonate 75
Non-thermosetting sealing compound Rated
21 | Other fhermoplastic and thermosetting plastic 50
22 | Thermpplastic body of fluorescent lamphélder? 90

aA fluorescen
thickness equ|

lampholder fabricated from thermoplastic having a relative thermal index with impact exceeding 90° C at a
Bl to that used in the lampholder construction, has a temperature limit equal to that relative thermal index.

14.2 Surfacse

14.2.1 A lum
the following:

() 4

ceiling luminaires

ceiling-mounted luminaire; or

inaire that-appears to be suitable for either ceiling or wall mounting shall be tegted as one of

(b) a wall-mounted luminaire and shall be marked for wall mounting only, in accordance with
Table 20.1.1, ltem 2.10.

14.2.2 A luminaire shall be mounted on the test apparatus specified in Clause 19.10, directly under the

outlet box, in

the intended manner.
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14.2.3 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.

14.2.4 A luminaire that can be pendant mounted or mounted directly to the ceiling shall be tested while

mounted dire

ctly to the test ceiling.

14.2.5 A luminaire marked for installation on a nhoncombustible surface only shall be mounted on the test
ceiling as shown in Figure 19.10.1, without thermal insulation.

14.2.6 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 celng, and

(b) d
14.2.7 Suppl
probe shown
facing the int

14.2.8 The t

1429 Ther
by Clause 14

14.3 Surface

14.3.1 A lum
in the intende

14.3.2 Thern
likely to occu

irectly over the point that is closest to the highest source of heat.

y conductor temperatures in the outlet box shall be measured using the tem
in Figure 19.9.1. The probe shall be mounted to the outlet box ears with the ¢
erior of the box.

pst lamp shall comply with the requirements of Clause,19.8.

bsulting temperatures shall not exceed those specified in Table 14.1.2, except
.1.4, and any integral thermal protector shall not\operate.

wall luminaires

inaire shall be mounted on the test apparatus of Clause 19.11, directly over t
d manner.

nocouples shall be attached to_the test wall in locations where the highest tem
, including:

(a) the point where the luminaire contacts the test wall; and

(b) d

14.3.3 Suppl
probe shown
facing the int

irectly adjacentto-the point that is closest to the highest source of heat.

y conductor-temperatures in the outlet box shall be measured using the tem
in Figute)19.9.1. The probe shall be mounted to the outlet box ears with the c
erior of the box.

perature test
bpper surface

as permitted

he outlet box,

peratures are

perature test
bpper surface

14.3.4 The t

sttamp statttompty withthe Tequirerments of Clause 1978:

14.3.5 The resulting temperatures shall not exceed those specified in Table 14.1.2, except as permitted
by Clause 14.1.4, and any integral thermal protector shall not operate.
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14.4 Under-cabinet luminaires

14.4.1 A luminaire shall be mounted in the test alcove of Clause 19.12, in contact with the two walls and
top of the alcove.

14.4.2 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.

14.4.3 The t¢stTamp shall comply with the requirements of Clause 19.8.

14.4.4 The resulting temperatures shall not exceed those specified in Table 14.1.2 ~excep{ as permitted
by Clause 14.1.4, and any integral thermal protector shall not operate.

14.5 Type Npn-IC recessed luminaires (not intended for thermal insulation contact)

14.5.1 A Type Non-IC luminaire shall comply with the normal temperature test of Clauses 14.5.2 to
14.5.5.

14.5.2 The t¢st lamp type and wattage shall be as follows:

(a) for fluorescent luminaires, as marked on the ballast, unless marked otherwise gn the
luminaire;

(b) 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;
(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
(c) for HID luminaires;-as marked on the luminaire and as specified in Clause 19.8
14.5.3 A luninaire shdll-be installed in a test box as specified in Clause 19.13 in the configuration that

results in the highest )operating temperatures, considering different trim and maximum lamp wattage
combinationg specified in the lamp replacement markings, lampholder adjustment heights, and the like.

14.5.4 A lumimaire Tmarked-for use wittr through wirngstattbe testedimaccordance wittr Ctause 14.10 at
the same time the normal temperature test is conducted.

14.5.5 The resulting temperatures shall not exceed those specified in Table 14.1.2, and any integral
thermal protector shall not operate.
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14.6 Type Non-IC marked spacings luminaires (not intended for thermal insulation contact)

14.6.1 A marked spacings incandescent or HID luminaire shall comply with the normal temperature tests
of Clauses 14.6.2 to 14.6.5.

14.6.2 The test 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

(b) f
14.6.3 A lum
results in the
and the like.

14.6.4 A lum
the same tim

14.6.5 The 1
overheating f

14.7 Type IG
14.7.1 A Tyy

14.7.2 The t

(@) f

lumin

(b) f

(3) for MR lamps, as specified in Clause 19.8; and

br HID luminaires, as marked on the luminaire and as specified in Clausé 19.8.

inaire shall be installed in a test box as described in Clause 19:14"in the configuration that

highest operating temperatures, considering different trims, {ampholder adjust
inaire marked for use with through wiring shall be tested in accordance with Cl
e the normal temperature test is conducted.

psulting temperatures shall not exceed thosespecified in Table 14.1.2, and
rotective device shall not operate.

recessed luminaires (intended for thermal insulation contact)
e IC luminaire shall comply witlhrthe normal temperature tests of Clauses 14.
bst lamp type and wattageshall be as follows:

br fluorescent luminaires, as marked on the ballast, unless marked otherwise @
aire;

pr incandescént luminaires, as marked on the luminaire
(1) . JonType B, T, and PS lamps, as specified in Clause 19.8 and Table 19

(2) for Type A or reflector lamps, as specified in Clause 19.8 and Table 19

ment heights,

ause 14.10 at

any integral

7.2 to 14.7.5.

n the

.8.1; or

.8.2; or

(3) for MR lamps, as specified in Clause 19.8; and

(c) for HID luminaires, as marked on the luminaire and as specified in Clause 19.8.
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14.7.3 A luminaire shall be installed in a test box as described in Clause 19.15 in the configuration that
results in the highest operating temperatures, considering different trims, lampholder adjustment heights,
and the like. All spaces around the luminaire and between it and the sides of the test box shall be filled
with the thermal insulation described in Clause 19.16.

14.7.4 A luminaire marked for use with through wiring shall be tested in accordance with Clause 14.10
simultaneously with the normal temperature test.

14.7.5 The resulting temperatures shall not exceed those specified in Table 14.1.2, and any integral

overheating protective device shall not operate.

14.8 Type IC inherently protected recessed luminaires (intended for thermal insulation contact)

14.8.1 A Tyd
14.7 and Cla

14.8.2 The t¢
14.8.3 Ther

14.8.4 A lum
simultaneous

14.9 Recess

14.9.1 A lum
14.5, using th

14.9.2 Alum
be 150 mm (
mesh dry bui

14.9.3 Ther

14.10 Through-wiring junction-box temperature

14.10.1 The
conditions ar
14.

14.10.2 Two

lIses 14.8.2 to 14.8.4.
st lamp shall be the highest wattage lamp of any type that can be iastalled in
bsulting temperatures shall not exceed those specified in Takle, 14.1.2.

inaire marked for use with through wiring shall be tested)in accordance with
y with the normal temperature test.

ed luminaires for use in poured concrete

inaire marked for use in concrete shall comply with the normal temperature t
e installation method of Clause 14.9.2 and the requirements of Clause 14.9.3

naire shall be installed as intended\in"concrete. The minimum thickness of the
der’s sand may be substituted for the concrete.

psulting temperatures shall not exceed those specified in Table 14.1.2.

through wiring junction box temperature test simulates the heating effect of &
d shall be performed simultaneously with the applicable normal temperature t

lengths of electrical metallic tubing or flexible metallic conduit, suitable for the

e IC inherently protected luminaire shall comply with the normal temperatuce tlest of Clause

he luminaire.

Clause 14.10

est of Clause

roncrete shall

b in) from any point on the recessed housing. At the option of the luminaire manufacturer, 30

\Ictual loading
est of Clause

number and

size of the tl

TougtTbranctrTircuit tconductors, statt e attachedtotheouttet hox withrth

e appropriate

fittings. The lengths of raceway shall extend approximately 300 mm (12 in) outside of the test box.

14.10.3 The test conductors placed in the outlet box shall be Type TW, TEW, or THHN and shall
correspond to the number and size of the branch circuit conductors marked on the luminaire in
accordance with Table 20.1.1, Iltem 1.40.
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14.10.4 For each two conductors marked on the luminaire, an amount of test conductor equal to the
length of the box or 300 mm (12 in), whichever is greater, shall be placed inside the junction box by

winding it back and forth as shown in Figure 14.10.1.

Figure 14.10.1
Test conductor installation for through-wiring junction box temperature test
(See Clause 14.10.4.)

77777777777 7777777 777777772 //

(22222227277 7777 7777777 74
% 7
2222222227277 77 7277277 7772007 7 7

7, V/

S3824

upply source

14.10.5 The |conductors shall be connected in series outside the raceway, and a separate s
uctor’'s rated

bnient voltage shall be connected and operated at 80 percent of the cond

of any conve
b outer ends of thewraceways shall be plugged to prevent air circulation.

ampacity. Th

14.10.6 The |temperature of.the test conductors shall not exceed or be able to contact g surface that

exceeds the pranch circ@iit\conductor rating marked on the luminaire.
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14.11 Raceway temperature

14.11.1 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 14.

14.11.2 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 1.40.

14.11.3 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.

14.11.4 The [temperafure of the test conduciors shall not exceed or be able to contact, 4 surface that
exceeds the pranch circuit conductor rating marked on the luminaire.

14.12 (MEX) Temperature rise

14.12.1 (MEK) In Mexico, the temperature increase in normal operating conditions shall be determined
by the procedures described in Clause 19.6 (MEX).

14.12.2 (MEK) In Mexico, the temperature increase in normal operatirig) conditions shall not [be more than
the limits stajed in Table 14.12.1 (MEX), and the temperatures obtdined in the insulated cgnductors and
connectors shall not be more than the limits indicated in Table24v12.2 (MEX).

Table 14.12.1 (MEX)
Maximum température
(See Clause 14.12.2 (MEX).)

Item Location Maximum, °C, Maximum, {C, rise-of-
thermocouple method resistancg method
1 Possible contact point of supply leads within 60
luminaire (Note 1)
2 Coil of a device employing:
Class 105 insulatign system 920 9%
Class 130 insutation system 110 120
Class 155 (insufation system 135 140
Class 180, insulation system 150 165
Class’200 insulation system 170 185
3 Capacitor cases, unless rated or marked 80
otherwise (Note 2)
NOTES
(1) The temperattre-may-be-exceededastongas-thetuminaireistabettec-inaccordancewith-Clatse—12-+4tem 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.



https://ulnorm.com/api/?name=UL 1598 2012.pdf

150

NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

SEPTEMBER 17, 2008

Table 14.12.2 (MEX)
Insulation of wire splices

(See Clauses 6.18.2 (MEX) and 14.12.2 (MEX).)

Operating temperature of wire splice insulation

Materials commonly used

Less than o

r 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

temperature

Adequate connectors or insulators for the operating

the outside

NOTE The maximum temperature to which a wire splice is exposed shall be determined by placing a thermocouple on

of the insulation and shall be in accordance with the marking as described in Clause 20.1.

14.12.3 (ME

ambient temy

The ambient
of the lumina|

14.12.4 (ME
shall be obta
encapsulated
NMX-J-198-A

K) In Mexico, the values of temperature rise in Table 14.12.1 (MEX) shall
erature of 25 °C, and the tests shall be conducted at an ambient temperature
temperature sensor shall be located at the height of the luminaire, but net in t
re. The variances above or below 25 °C shall be subtracted or added; respec

K) In Mexico, temperature readings for determining compliance with Table 1
ined using thermocouples or equivalent equipment, except)for windings, in

at 15 min int¢rvals do not change more than 1 °C.

15 Abnorma
15.1 Generdl
15.1.1 The t

15.1.2 The t
(intended for

15.1.3 Throu

temperature tests

st procedures shall be conducted jriaccordance with Clause 19.

bst procedures for Type Non-I€-(not intended for thermal insulation contact)
thermal insulation contact) recessed luminaires are summarized in Table 15.1

gh-wiring, if installed, shall not be energized.

on which you must apply the resistance method described in NMX-J-2
NCE. A temperature shall be considered stable whenthree successive measur

be based on
of 25 + 5 °C.
he direct light
tively.

1.12.1 (MEX)
Cluding those
30-ANCE or
ements taken

and Type IC
1.
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Table 15.1.1
Recessed luminaire abnormal 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 standard spacings Type Non-IC marked Type IC
spacings
Abnormal temperature test with Abnormal temperature test Abnormal temperature test
Insulation with insulation Overlamping
Clause 19.13.3 Clause 19.14.3 Clause 19.15,
Test box Test box Test box
Clause 15.2 Clause 15.3 Clause 154.2
216 jnm (8.5 in) spacings, 216 mm (8.5 in) spacings, 216 mm (8y5-in) spacings,
ihsulation layered insulation layered instlation filled
Tes| lamp rated W/Type Test lamp rated W/Type Test lamp 150 percent
rated W
Abnormal temperature test Abnormal temperature tpst
Reduced spacings Mislamping for lamp Type
R and Type PAR)
Clause 19.142 Clause 19.15
Test box Test box
Clause 15,3.2 Clause 15.4.3
No insulatienh12.7 mm (0.5 216 mm (8.5 in) spacings,
in)\spacings insulation filled
Test(amp rated W/Type Test lamp rated W/Typg A

15.2 Type Npn-IC recessed luminaires (not-intended for thermal insulation contact)
15.2.1 A tesf box shall be constructed“as specified in Clause 19.13.3.

15.2.2 A luminaire shall be installed in the test box in the normal temperature test configuration of Clause
14.5 that resuilts in the lowest)operating temperatures on luminaire surfaces that contact the test box or

that can contpct thermal«nsulation.

15.2.3 For cgiling-meunted luminaires, the thermal insulation specified in Clause 19.16 sHall be placed
around the Iuminaire 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 15.2.7,
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 insulation level, the test shall be restarted with all temperatures at room ambient.
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15.2.4 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.

15.2.5 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 19.8.

15.2.6 Alu

Inaire shall be operated until the thermal protector trips or Tor a maximum.0

protector dogs not trip within 3 h, the test shall be repeated with an additional 50 mmn(2

insulation, u

(@t

e thermal protector trips within 3 h; or

(b) the temperature limits in Table 14.1.2 are exceeded; or

(c) the thermal insulation height is 216 mm (8.5 in) above thé_highest projection of

lumir
in wh

aire, the thermal protector does not operate, and the.temperature limits are nd
ich case the test shall be repeated with the next hotter trim installed.

15.2.7 Test fesults shall be acceptable if the thermal protector:

(@ g
box 6

(b) d
exce
box 4

15.3 Type N
thermal insul

15.3.1 Abno
15.3.1.1 Atg

15.3.1.2 A Iy

xceeds 160 °C; or

oes not operate within 3 h and_the temperature limits specified in Table 14.1.3
bded during the test. Any part of the luminaire in contact with thermal insulatio
hall not exceed 90 °C. Thetest shall be terminated after 7.5 h.

bn-IC marked spacings -incandescent and HID recessed luminaires (not intend
htion contact)

mal insulation.temperature
st box sShall be constructed as specified in Clause 19.14.3.

minaire shall be installed in the test box in the normal temperature test co|

7.5 h. If the
n) of thermal

the
t exceeded,

perates within 3 h and no part of the luminaire in contact with thermal insulatipn or the test

are not
h or the test

ed for

hfiguration of

Clause 14.5

hat Tesults i the fowest operating temperatures orm [uminaire Surfaces that T

box or that can contact thermal insulation.

ntact the test

15.3.1.3 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 15.2.7,
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 insulation level, the test shall be restarted with all temperatures at room ambient.

15.3.1.4 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 (8.5 in) of thermal insulation.

15.3.1.5 The test lamp type and wattage for:

(a) dn incandescent Tuminaire shall be as marked on the luminaire and as specifiedl in Clause
19.8 and Tables 19.8.1 and 19.8.2; and

(b) an HID luminaire shall be as marked on the luminaire and ballast, and.as”specffied in
Clauge 19.8.

15.3.1.6 A Iyminaire shall be operated until the thermal protector trips orfor a maximum of 7.5 h. If the
protector dods not trip within 3 h, the test shall be repeated with an additional 50 mm (2 [n) of thermal
insulation, urttil:

(a) the thermal protector trips within 3 h; or
(b) the temperature limits in Table 14.1.2 are exceeded; or

(c) the thermal insulation height is 216 mm (8.5 in) above the highest projection of|the
lumirfaire.

15.3.1.7 Tes} results shall be acceptable if the thermal protector:

(a) dperates within 3 h and no:paitt of the luminaire in contact with thermal insulatipn or the test
box gxceeds 160 °C; or

(b) does not operate within 3 h and the temperature limits specified in Table 14.1.2 are not
exceeded during the'tést. Any part of the luminaire in contact with thermal insulatiop or the test
box ghall not exceed 90 °C. The test shall be terminated after 7.5 h.
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15.3.2 Reduced spacings abnormal temperature

15.3.2.1 The

test shall be conducted as specified in Clause 14.5.

15.3.2.2 Test results shall be acceptable if the thermal protector:

(a) operates within 3 h and no part of the luminaire in contact with the test box exceeds 160

°C; o0

r

(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.

15.4 Type |
15.4.1 Gene
154.1.1 A T
mislamping t4

Clause 15.4.

15412 AT

Incandescent recessed luminaires (intended tor thermal Insulation contact)

al

|.2.

ype IC incandescent luminaire with a thermal protector, rated 110 £ 5 °C or les

within 38 mnp (1.5 in) of the geometric center of the top shall be;éxempted from the test

Clause 15.4.

15.4.2 Overl

15421 Atg

154.2.2 A Iy

|.1.
hmping

st box shall be constructed as specified i Clause 19.15.

operating te

minaire shall be installed in the .test box in the configuration that resulted
peratures on luminaire surfaces’in contact with the test box or thermal insulat

normal tempegrature test described in Clause 14.7.

15.4.2.3 Thelabnormal test box shalkbe filled with the thermal insulation specified in Claus

15.4.2.4 A Iyminaire shall bertested with a lamp in accordance with Table 19.8.3 and s
voltage adjudted to operate thé-lamp at rated wattage.

15.4.2.5 A Iyminaire rated for lamps that are not included in Table 19.8.3 shall be tested v

the same typg used (in)the normal temperature test that is either:

(a) 1§50 ‘percent of the specified lamp wattage; or

ype IC recessed incandescent luminaire shall comply with the abrormal ove
bmperature tests described in Clauses 15.4.2 and 15.4.3, unless’eonstructed as

rlamping and
described in

5 and located
5 specified in

n the lowest
on during the

e 19.16.

hall have the

ith a lamp of

(b) the next higher common lamp rating more than 150 percent of specified wattage.

15.4.2.6 The

test shall not be required to be conducted under the following conditions:

(a) the test lamp cannot fit into the luminaire with the trim installed; or

(b) no higher lamp wattage exists.
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15.4.2.7 For a luminaire that has more than one lamp type, the abnormal test shall be conducted
separately for each lamp type and for each lamp of a multi-lamp luminaire.

15.4.2.8 A luminaire shall be operated until the thermal protector trips or for a maximum of 7.5 h. If the
thermal protector does not open within 3 h and the temperatures on the luminaire surfaces in contact with
thermal insulation and points of support are less than 90 °C, the test shall be repeated with the next higher
wattage lamp. If there is no higher wattage lamp or if the lamp will not fit, the test shall be repeated with
the lamp and 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. This process shall be repeated until

(a) the thermal protector trips within 3 h; or

(b) tILere is no higher wattage lamp; or

(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
15.4.2.9 If the thermal protector does not open in 3 h, and the temperatures on the luminaife surfaces in
contact with thermal insulation and points of support are greater than 90 °C, but less than{20 °C above

the temperatlires measured on these same points during the normal temperature test, the t¢st procedure
in Clause 15}4.2.10 shall be performed.

15.4.2.10 The following test procedure shall be performed’on a luminaire that complieq with Clause
15.4.2.9 aftel the luminaire has reached thermal stabilization:

(a) defeat (short) the thermal protector;

(b) imcrease the supply voltage to 5 Wyabove that required to make the lamp operate at rated
wattdge;

(c) operate the luminaire and.reasure the temperature of points of the luminaire i contact with
thernpal insulation and points of support after 15 min;

(d) iff the temperatures-measured are less than 20 °C above the temperature meadured at that
point|during the ndormal temperature test, return to the point in the procedure described in Item
(b) apd raise the-supply voltage another 5 V; and

(e) when any of the temperatures measured in Iltem (c) exceed the temperature mg¢asured at
that [Point during the normal temperature test by 20 °C:

(1) record the supply voltage;
(2) de-energize the luminaire and let it cool to room ambient temperature;
(3) reconnect the thermal protector;

(4) connect the luminaire to a supply adjusted to the voltage recorded in Item (1) and
let it operate; and

(5) apply Clauses 15.4.2.8 and 15.4.2.11.
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15.4.2.11 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.

15.4.3 Mislamping

15.4.3.1 The

test box shall be constructed as described in Clause 19.15.

15.4.3.2 A lyminaire shall be Installed In the test box In the configuraiion that resulted

operating te
normal tempg

15.4.3.3 The
15434 Al
same wattag

in Table 19.8

15.4.3.5 For

for each lamp.

15.4.3.6 The

(a) the thermal protector trips;

(b) the temperature limits are exceeded; or

() 7
temp|

15.4.3.7 Ifth
in contact wit

peratures on luminaire surfaces in contact with the test box or thermal insulat
brature test, in Clause 14.7.

test box shall be filled with the thermal insulation specified in Clause 19.16.
minaire marked for use with a reflector-type lamp shall be tested with a Type
b or the next higher wattage. Whenever possible, standardcineandescent test la

.2 shall be used.

a luminaire that has more than one lamp, the mislamping test shall be conduct

test shall be continued until:

5 h has elapsed, and thete-are no trims that result in the luminaire operating
brature.

e thermal protecterdoes not open within 3 h, and the temperatures on the lumir
h thermal insulation and the points of support are less than 90 °C, the test sha

with the tri
temperature,
room ambien

15.4.3.8 If t
contact with

that resulted in the next higher recessed housing temperature or poi
or both, during the normal temperature test. Each iteration shall start with thg
temperature.

in the lowest
on during the

A lamp of the

mps specified

ed separately

at a higher

aire surfaces
| be repeated
ht-of support
e luminaire at

e surfaces in

thefmal protector does not open in 3 h and the temperatures on the luminai

20 °C above

the temperatures measured on these same points during the normal temperature test, the test procedure

in Clause 15.

4.3.9 shall be performed.

15.4.3.9 Perform the following test procedure on a luminaire that complies with Clause 15.4.3.8 after the
luminaire has reached thermal stabilization:

(a) defeat the thermal protector;

(b) increase the supply voltage to 5 V above that required to make the lamp operate at rated
wattage;


https://ulnorm.com/api/?name=UL 1598 2012.pdf

SEPTEMBER 17,

2008 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

157

(c) operate 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 measured at that
point during the normal temperature test, return to the point in the procedure described in Item
(b) and raise the supply voltage another 5 V; and

(e) when any of the temperatures measured in Item (c) exceed the temperature measured at
that point during the normal temperature test by 20 °C:

(1) record the supply voltage;

15.4.3.10 Te

(@ o

(2) de-energize the Tuminaire and Tet It cool to room ambient temperaturg;
(3) reconnect the thermal protector;

(4) connect the luminaire to a supply adjusted to the voltage reeorded in It
let it operate; and

(5) apply Clauses 15.4.3.6 and 15.4.3.10.
St results shall be acceptable if the thermal protector:

perates within 3 h and the temperature of any part of the luminaire in contact

insul

(b)
of th

15.5 Abnorni
or enclosures

15.5.1 A lum
wattage lamg

15.5.2 Thersg
expansion, o

16 Mechanid

16.1 Barrier

tion or the test box does not exceed 160 °Cior

em (1) and

with thermal

oes not operate within 3 h, the test is continued for 7.5 h, and the temperaturg of any part

luminaire in contact with thermal insulation or the test box does not exceed §

al overlamping operation test forincandescent luminaires with polymeric hous|

naire shall be operated‘as specified in the normal temperature test, with the la
the luminaire accommedates, for 7.5 h.

shall be no ignition of the polymeric material or exposure of live parts. Shrinka

cracking shall -be acceptable.

al tests

strength

0 °C.

ngs

gest possible

ge, warpage,

16.1.1 A sample luminaire with the barrier mounted as intended shall be tested.

16.1.2 A force of 44.5 N (10 Ib) over an area of 6.45 cm? (1 in?) shall be applied to the barrier for 1 min.
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16.1.3 The application of the force shall not result in

@ p

ermanent distortion of a metal barrier;

(b) temporary or permanent reduction of electrical spacings; or

© b

reaking or cracking of a nonmetallic barrier.

16.2 Metal thickness equivalency

16.2.1 General

16.2.1.1 Aly
described in
shall addition
and 16.2.5.

16.2.2 Comg

16.2.2.1 The

(a) the luminaire shall be placed on a flat horizontal surface.

(b) 4
the ¢

16.2.2.2 Tes

(a) the electrical spacings comply with_Clause 6.11; and

(b) the accessibility of uninsulated live parts complies with Clause 6.13.2.

16.2.3 Impag

16.2.3.1 The
the impact te
on surfaces |

16.2.3.2 The
16.2.3.1.

Clauses 16.2.2 and 16.2.3. Pendant-mounted luminaires having reduced\m4
ally comply with the flexing, and the torque and cantilever tests described.in C
ression

luminaire shall be tested as follows:

111 N (25 Ib) force shall be applied, using a rod.with a 25.4 mm (1 in) diame,
enter of the surface being tested for 1 min.

| results shall be acceptable if:

—

sample luminaires\shall be held in place and subjected to a single 7 J (5 ft-lb)
5t apparatus described in Clause 19.21, falling through a vertical height of 1.2
eing tested.

numbgr of samples and the sequence of the procedure shall be in accordang

minaire having reduced metal thickness shall comply with the compression angl impact tests

btal thickness
auses 16.2.4

ter face, to

impact, using
O m (4.24 ft),

e with Figure
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Figure 16.2.3.1
Procedure for impact test

(See Clause 16.2.3.2 and 16.41.2.)

Sample Number

Series

Num—

ber 1 2 3 1 2 3 1 2 3 1 2 3
1 A N N A N N A N N A N N
7 A N N A N N U A N U A N
3 A N N U A N A N U A

NOTES

(1) Arrows indicate sequence of test procedur®.
(2) A indicates acceptable results from drop.
(3) U indicates unacceptable results/from drop.
(4) N indicates that no test is necéessary.
SA1162E

16.2.3.3 Tes} results shall be acceptable if the enclasure is capable of complying with all the applicable
requirements| of this Standard.

16.2.4 Flexing

16.2.4.1 The luminaire shall be supported directly below the pendant support connectipn points on
maximum 25|mm (1 in) wide wooden blocks of sufficient length.

16.2.4.2 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.

16.2.4.3 Thel maximuny.deflection under load shall be 6.4 mm (0.25 in).
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16.2.5 Torque and cantilever
16.2.5.1 General

16.2.5.1.1 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.

16.2.5.2 Torque

16.2.5.2.1 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 Tuminaire shall be supporied at the same height as the fixed end by ,a pivot arm that
is attached tq the luminaire but allows free rotation of the luminaire around its major axis.'A 610 mm (24
in) long torquie arm shall be connected to the pivot end of each luminaire at a right angle to fits major axis
as shown in Figure 16.2.5.2.1.

Figure 16.2.5.2.1
Torque test

(See Clause 16.2.5.2.1.)

Sulpport Direction

Luminaire
Sulrface \ \ Pivét point of forque
/] \ ‘

%C

Torque arm

S3174A

16.2.5.2.2 A 4.4 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.
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16.2.5.2.3 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.

16.2.5.3 Cantilever

16.2.5.3.1 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.

16.2.5.3.2 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.

16.2.5.3.3 Df{iring or after the test, the deflection of the test sample Tuminaire shall be equal fo or less than
the deflectior] of the control sample luminaire.

16.3 Five-ingh flame

16.3.1 Threq samples of complete luminaires or enclosure specimens shalkbe subjected to this test,
using the test apparatus of Clause 19.24.

16.3.1 (MEX) In Mexico, Clause 16.3 does not apply.
16.3.2 The gonditioning described in Clause 16.3.3 shall be cenducted only if:

(a) the enclosure material exhibits a reduction in flame-resistance properties as a fesult of long-
term fthermal aging; or

(b) the enclosure material thickness is less-than the minimum thickness subjected fo the long-
term fthermal aging.

16.3.3 After gonditioning for 40 h at 23 + 2(°C and 50 % 5 percent relative humidity, the test famples shall
be placed in & full-draft air-circulating over’for 7 d at a temperature at least 10 °C above the femperatures
measured during the normal temperature test and, in no case, less than 70 °C.

16.3.4 The spample shall be pesitioned to simulate intended usage, with a layer of surgical ¢otton located
300 mm (12 |n) below the point of test flame application.

16.3.5 The burner shall’he placed in a location remote from the sample, in a vertical positior}, and ignited.
The burner shall be @djusted to provide a 125 mm (5 in) overall height flame with a 38 mm (1.5 in) high
inner blue cope.

to 3 different

locations on each of the 3 samples, in the following areas, as appropriate:

(a) any interior portion of the enclosure judged as likely to be ignited (by proximity to live arcing
parts, coils, and conductors);

(b) the outside enclosure of encapsulated portions; and

(c) the outside enclosure, if the flame cannot be applied to the interior.
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16.3.7 The flame shall be applied for 5 s and removed for 5 s. This cycle shall be repeated 5 times at
each location.

16.3.8 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.

(c) no visible flame shall be observed on the surface of the enclosure opposite to the surface

onw
relev
perfol

16.3.9 If any

repeated in &
acceptable.

16.4 Mold st
16.4.1 A sarn
maintained a

enclosure du

16.4.2 After
requirements

16.5 Wet lod
16.5.1 Gene

16.5.1.1 A It
connection nf

16.5.1.2 Al
rain test of C|

16.5.1.3 A lU
the rain test ¢

nich the Test flame 1S applied during the test. Tn addition, unless otherwise spe
hnt end-product standard, no opening greater than 3 mm appears after the.tes
rmed and the sample has cooled for 30 s.
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16.5.2 Rain

16.5.2.1 A luminaire that is subjected to the rain test shall be conditioned by performing the normal
temperature test of Clause 14 or by being operated for at least 30 min.

16.5.2.2 After the conditioning, rings, frames, lamps, and other replaceable parts serving to compress
gaskets and bushings shall be removed and then reinstalled.

16.5.2.3 The rain test apparatus shall be in accordance with Clause 19.17.
16.5.2.4 The luminaire shall be installed in accordance with the manufacturer’s instructions. The

mounting shall simulate the intended mounting method, and only the surfaces exposed to the elements
shall be subjgcted to the rain test.

16.5.2.5 Thelluminaire shall be positioned in the focal area of the spray heads of the yain test apparatus
so that the gfeatest quantity of water is likely to enter the enclosure of the luminaire.

16.5.2.6 Thetest shall be conducted in the sequence shown in Table 16.5.214,

Table 16.5.2.1
Rain test operating sequence
(See Clause 16.5.2.6.)

Test dyration, h Test period, h Lamp Water
0t 1.0 1.0 Oon Off
1.0-15 0.5 Off on
1.9-35 2.0 On On
3.59-4.0 0.5 Off on

16.5.2.7 Immediately after the rain test, thexluminaire shall:

(a) withstand the dielectric voltage-withstand test of Clause 17.1;

(b) not have permitted water to enter and accumulate in quantities sufficient to inteffere with
operation of the luminaire or to create a hazard; and

(c) nppt have permitted water to contact electrical parts, except lamps or components suitable
for the condition:

16.5.2.7 (MBX).n Mexico, immediately after the rain test, the luminaire shall withstand the insulation
resistance tegt\of Clause 17.5 (MEX).
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16.5.3 Sprinkler

16.5.3.1 A luminaire that is subject to the sprinkler test shall be conditioned by performing the normal
temperature test of Clause 14 or by being operated for at least 30 min.

16.5.3.2 After the conditioning, rings, frames, lamps, and other replaceable parts of the luminaire serving
to compress gaskets and bushings shall be removed and then reinstalled.

16.5.3.3 The sprinkler test apparatus shall be in accordance with Clause 19.18.
16.5.3.4 The luminaire shall be installed in accordance with the manufacturer’s instructions. The

mounting shall simulate the intended mounting method, and only the surfaces exposed to the elements
shall be subjgcted to the sprinkier test.

16.5.3.5 A gfound-mounted surface luminaire shall be turned about its vertical axis tefour ppsitions, each
90 degrees ffom the others. It shall remain in each position for 30 min during thec2 h portion of the test,
with the adjugtable parts arranged for maximum vulnerability to the water spray.

16.5.3.6 A cgiling-mounted or wall-mounted luminaire shall be installed\with the verticdl axis of the
luminaire 9190 mm (36 in) away from the vertical plane of the spray“head and positioned with the
dimensional ¢enter of the luminaire on a line projected from the centetline of the spray heaf.

16.5.3.7 The|test shall be conducted in the sequence shown if)Table 16.5.3.1.

Table 16.5.3xt
Sprinkler test operating’sequence
(See Clause 16.5.3.7.)

Test dyration, h Test period, h Lamp Water
0t 1.0 1.0 On Off
1.0-15 0.5 Off Or
1.9-35 2:0 On On
3.5-4.0 0.5 Off On

16.5.3.8 Imnjediately after the"Sprinkler test, the luminaire shall:

(a) withstand the.dielectric voltage-withstand test of Clause 17.1;

(b) not have\permitted water to enter and accumulate in quantities sufficient to inteffere with
opethion of the luminaire or to create a hazard; and

(c) not have permitted water to contact electrical parts, except lamps or components suitable
for the condition.
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16.5.4 Immersion

16.5.4.1 A luminaire shall be subjected to the immersion test in accordance with Table 16.5.4.1, with or
without an auxiliary well form, and mounted face-up, with the screws that attach the face torqued to the
manufacturer’s recommended values.

Table 16.5.4.1
Immersion test operating sequence
(See Clause 16.5.4.1.)

Test duration, h Test period, h Lamp Location
0-35 3.5 On D
3.5-75 4.0 Off Submerged
7.5} 24.0 16.5 Off Dry
24.00—-27.5 35 On Dry
27.59-31.5 4.0 Off Submerged
31.5-48.0 16.5 Off Dry
48.0- 51.5 35 Oon Dry
51.5 - 55.5 4.0 Off Submerged

16.5.4.2 The| luminaire shall be conditioned by being operated in a dry location at room temperature for
3.5h.

16.5.4.3 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 Iyminaire shall
remain undel water for at least 4 h and then be removed-from the water.

16.5.4.4 The| procedure of Clauses 16.5.4.2 and>16.5.4.3 shall be conducted three timep. Before the
second sequénce and the third sequence, the luminaire shall be conditioned by placing it in p dry location
at room temgerature for approximately 16.5:.

16.5.4.5 Immediately following the thirdvsequence, the luminaire shall be removed from the water and
subjected to the dielectric voltage-withstand test of Clause 17.1. There shall be no dielectric breakdown,
and no waterl shall have entered the luminaire.
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16.5.5 UV exposure conditioning

16.5.5.1 The weatherometer test apparatus shall be in accordance with Clause 19.25.

16.5.5.2 Three test samples of a polymeric water shield or a polymeric material used for the enclosure of
electrical equipment that will be exposed to a UV weathering source shall be acceptably resistant to
degradation when exposed to:

(@) 720 h of twin enclosed carbon-arc (ASTM G 151 and G 153); or

(b) 1000 h of xenon-arc (ASTM G 151 and G 155).

16.5.5.2 (M
the enclosure
resistant to d

(@ 7
(b) 1
16.5.5.3 Tab
flammability
under consid

property valu
the standardi

Minimum pr

X) Tn Mexico, three test samples of a polymeric water shield or a polymeric m
of electrical equipment that will be exposed to a UV weathering source shall
pgradation when exposed to:

20 h of twin enclosed carbon-arc (NMX-J-553-ANCE); or
000 h of xenon-arc (NMX-J-553-ANCE).

e 16.5.5.1 summarizes the minimum property retention lifitations after UV con
tlassification of base samples of the material in the-thinnest part thickness, 3
bration, shall not be reduced as a result of weatherometer conditioning. The ave
s after UV conditioning shall not be less than <7Q percent of the unconditione
red small-scale physical tests indicated in Table 16.5.5.1 are performed.

Table 16.5.5.1
operty retention limitations after ultraviolet light and water immersion condition
(See-Clause 16.5.5.3.)

aterial used for

!

e acceptably

ditioning. The
aind any color
rage physical
i value when

ng

Flam
Tensilg
Tensile,

Property Ultra-violet light* Water immersior]
hability classification Unchanged Unchanged
or flexural strengthf 70 percent 50 percent
zod, or charpy impactt 70 percent 50 percent

* 720 h twin
t7dat70°

T For functio
are tensile, i3

pnclosed carbon-arc or 1000 h xenon-arc exposure.

—
.

hal support, the-test methods are tensile strength and flexural strength. For impact resistance the
od, or charpy-mpact.

test methods

16.5.5.4 If th
requirements

e impact value for an enclosure material that has been tested in accords

nce with the
tention of the

of Clause 16.5.5 has exhibited less than 70 percent but at least 25 percent re

impact prope

Ty, It shall be considered acceptable, provided that It Tultlis the Tollowing requ

rements:

(a) the unconditioned equipment shall comply with the resistance-to-impact requirement levels
shown in Table 16.5.5.2; 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.
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Table 16.5.5.2
Unconditioned ball-impact requirements for equipment exposed to UV radiation*
(See Clause 16.5.5.4.)

Retention of property after UV conditioning, percentt

mpact level for ball-impact test on unconditioned

Less than 25

specimens,
J (ft-1b)
70 or more 6.8 (5.0)
50 — 69 13.6 (10.0)
25— 49 27.2 (20.0)

Not acceptable

*For other than easily moved hand-held and counter-supported equipment.

are conductgd.

1720 h twin|enclosed carbon-arc exposure or 1000 h xenon-arc exposure or after the final exposure if longer

EXposures

16.5.6 Polymeric thermal conditioning

16.5.6.1 A pgplymeric water shield shall be conditioned in a circulating oven fer'268 h at a t¢mperature in

accordance
conditioning

is too large for the test oven, the sample may be cut to fit.

Table 16.5.6.1

vith Table 16.5.6.1 and as determined by the normal temperature test of ClI
ime may be reduced by 1/2 for each increase in oven temperature of 10 °C.

Thermal conditioning exposure temperature

(See Clause 16.5.6:1.)

huse 14. The
If the sample

Normal test temperature, °C

Oven test temperature, °C

65 - 75 85
76 — 85 95
86 — 95 105

16.5.6.2 Thel water shield shall have no.ebvious deterioration or deformation after conditioning.

16.5.7 Impagt conditioning

16.5.7.1 A spmple of the water shield shall be mounted on the luminaire for impact conglitioning. The
sample shall pe subjected\to a 4.1 J (3 ft-Ib) impact from the steel sphere of Clause 19.21 ffom a vertical
distance of 7f5 mm (30,5%in) on any surface of the water shield that is exposed and that can|be subjected

to an impact during. itsJintended use.

16.5.7.2 Thel horiZontal or top surface of the water shield shall be subjected to an impact from the steel
sphere showrnrﬁmwmmhammw i : i i impact from

the steel sphere suspended

by a cord, as shown in Figure 19.21.2.
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16.5.8 Luminaire gasket assembly accelerated aging

16.5.8.1 A luminaire with gaskets and bushings in place shall be subjected to the luminaire gasket
assembly accelerated aging test.

16.5.8.2 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 14.

16.5.8.3 After the conditioning, any part of the luminaire that affects the sealing of the gasket assembly
shall be opened. There shall be no evidence of damage to the gasket assembly, and the gasket shall
remain in place. The luminaire gasket assembly shall be closed and the luminaire shall fulfill the criteria
of the followifig Tests, as applicable:

(a) the rain test of Clause 16.5.2;
(b) the sprinkler test of Clause 16.5.3; and
(c) the immersion test of Clause 16.5.4.
16.5.9 Gaskét accelerated aging (Method A)
16.5.9.1 A gasket or bushing shall be subjected to the gasket@ceelerated aging test.

16.5.9.2 Thre¢e specimens of the gasket or bushing material shall be evaluated for tensile[strength and
elongation, and the average values calculated.

16.5.9.3 Thrpe additional specimens shall be conditioned for 168 h in a circulating gir oven at a
temperature RO °C above the maximum gasket“or bushing temperature as determined Qy the normal
temperature fest of Clause 14.

16.5.9.4 Aftgr conditioning, the 3 specimens shall have an average tensile strength of nof less than 60
percent and|an average elongation_bf not less than 75 percent of the values deterihined before
conditioning.
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16.5.10 Gasket accelerated aging (Method B)
16.5.10.1 The test apparatus shall be in accordance with Clause 19.26.

16.5.10.2 Three specimens of the gasket or bushing material shall be measured to determine the average
thickness.

16.5.10.3 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.

16.5.10.4 Thie specimens shall be conditioned for 168 h In a circulaling air oven at a tempgrature 20 °C
above the mpximum gasket or bushing temperature as determined by the normal temperature test of
Clause 14.

16.5.10.5 The procedure of Clauses 16.5.10.2 and 16.5.10.3 shall be repeated on the specimens
approximately 24 h after removal from the oven. The average thickness of théscompressed [portion of the
specimens shall be more than 50 percent of the initial thickness.

16.5.11 Gasket adhesion
16.5.11.1 A gasket assembly secured by an adhesive shall be’subjected to the gasket adhesion test.

16.5.11.2 Three gasket assemblies shall be used to détefmine the average initial forcg¢ required to
remove the dasket from its mounting surface. The forcesshall be applied to the edge of the gasket in a
plane perpendicular to the surface on which the gasket'is mounted.

16.5.11.3 Six additional gasket assemblies shalbe conditioned as described in Clause 15.5.10.4. The
force requirefl to remove the gaskets from_the mounting surface of three samples shall pe measured
within 30 min after the conditioning. The force€ required to remove the gaskets from the moynting surface
of the three remaining samples shall bé.measured 24 h after the conditioning.

16.5.11.4 After conditioning, thevaverage force necessary to remove the gaskets from fhe mounting
surface shalllbe not less than 60-percent of the initial average value measured before condjitioning.
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16.5.12 Paint adhesion

16.5.12.1 A painted enclosure or representative part shall be subjected to the tests of Clauses 16.5.12.2
and 16.5.12.3.

16.5.12.1 (MEX) In Mexico, a paint enclosure or representative part shall be subjected to the tests of
Clauses 16.5.12.2 (MEX) and 16.5.12.3 (MEX).

16.5.12.2 An area of approximately 625 mm? (1 in®) shall be cross-cut with a sharp knife. The cuts in the
same direction shall be parallel and spaced 1 to 2 mm (0.40 to 0.80 in) apart. Cellulose adhesive tape
shall be firmly applied to the cross-cut surface, and upon removal of the tape, not more than 15 percent
of the paint shall be removed from the test sample.

16.5.12.2 (MEX) In Mexico, the painted surface of the housing shall be scraped all thenwvas
a 6-blade cufting tool that has a 1 mm (0.04 in) space between each blade, leavingya_grid

down, using
of squares 5

5 times in on

mm X 5 mm (0.20 x 0.20 in). A hard bristle brush shall be rubbed lightly and diaganally over
P direction and 5 times in the opposite direction.

the squares,

16.5.12.3 Wihen a sharp knife is scraped across the painted surface, thelpaint may have § tendency to
curl, but shal| not flake, crumble, or give evidence of lack of adhesion.

16.5.12.3 (MEX) In Mexico, if more than 5 percent of the paint comés off at the intersecting|points on the
grid, the paint adhesion shall not be acceptable.

16.6 Hot-wir¢ ignition (HWI)

16.6.1 Five $amples of a polymeric enclosure matefial shall be subjected to the hot-wir¢ ignition test
described in YL 746C and Clause 4.3.1 of CSA C22:2 No. 0.17.

16.6.1 (MEX) In Mexico, five samples of a palymeric enclosure material shall be subjected tp the hot-wire

ignition test d
16.6.2 The g

16.7 Glow-w

16.7.1 The t

16.7.1 (MEX

escribed in NMX-J-565/6-ANCE:
verage time to ignition shall be not less than 15 s.
re end product

st apparatusyshall be in accordance with Clause 19.28 and IEC 60695-2-11.

NCE.

In MeXico, the test apparatus shall be in accordance with NMX-J-565/2-11-A

16.7.2 Comg e that ignites
or affects the : mal stresses
that can be produced by sources of heat or ignition, for short periods, in order to evaluate the risk of fire.

onents can, under fault conditions or overload conditions, attain a temperatu

16.7.3 Test specimens less than 0.25 mm (0.010 in) or more than 6.4 mm (0.25 in) thick shall not be
acceptable for this test method.
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16.7.4 The test specimen shall be a complete subassembly or component. If it is necessary to cut off a
suitable part to perform the test, the test conditions shall not be significantly different from the conditions
of normal use with regard to shape, ventilation, effect of thermal stress, and the possibility of flames,
burning, or glowing particles falling in the vicinity of the specimen.

16.7.5 Three test specimens shall be conditioned at a temperature of 23 £ 2 °C and a relative humidity
of 50 percent for a period of 40 h prior to the glow-wire test. The glow-wire test shall be conducted at an
ambient temperature of 25 £ 5 °C.

16.7.6 The specimen shall be fixed to the positioning clamp of the glow-wire test apparatus shown in
Figure 19.28.1, so that heat losses due to the supporting means are insignificant. The tip of the glow-wire
shall be applied to the part of the surface of the specimen that is likely to be subjected to thermal stresses
in normal usg. Tn cases where the areas subjected to the thermal stress during normal use are not
specified in detail, the tip of the glow-wire shall be applied at the location where the sectiqn is thinnest,
but it shall ngt be applied less than 15 mm (0.6 in) from the upper edge of the specimen. If possible, the
tip of the gloy-wire shall be applied to flat surfaces and not to grooves, knockouts, rarrow recesses, or
sharp edges.

16.7.7 Beforg each test, the tip of the glow-wire shall be cleaned of any résidue from previpus tests.

16.7.8 The tip of the glow-wire shall be electrically heated to the temperature specified in [Table 16.7.1,

as measured
temperature

by the calibrated thermocouple, for the conditions involved. Before the test i
hnd the heating current shall be constant for a pefjod of at least 60 s. During

5 started, the
this period of

60 s and dur|ng calibration, adequate screening shall be provided to ensure that heat radigtion does not

influence the|specimen.
Table T'6:7.1
Glow-wire testitemperatures
(See Clause 16.7.8.)
Temperature Parts-of insulating material in Parts of insulating matgrial for
contact with current-carrying parts enclosures and covers nof retaining
or retaining them in position current-carrying parts in position

550 + 10 °C To ensure a minimum level of ignition To ensure a minimum leve| of ignition
of parts likely to contribute to a risk of | of parts likely to contribute [to a risk of
fire fire

650 + 10 °C Equipment for attended use Fixed accessories in installptions

750 £ 10 °C Equipment for attended use under more | Equipment for attended us¢ under more
stringent conditions. Fixed accessories | stringent conditions. Equipment
in installations intended for use near the qupply point

of a building

850+ 10 °C Equipment for unattended use, Equipment for unattended {ise,
contnuously loaded conunuously foaded

950 + 10 °C Equipment for unattended use, Equipment for unattended use,
continuously loaded under more continuously loaded under more
stringent conditions. Equipment stringent conditions
intended for use near the supply point
of the building

16.7.9 The tip of the glow-wire shall then to be brought into contact with the test specimen for 30 + 1 s.
The heating current 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 of air that can
affect the result 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).
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16.7.10 During 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 below shall be
observed, and the following noted:

(a) the time from application of the tip until the specimen or layer below ignites;

(b) the time from application of the tip until flame extinguishes during or after removal; and

(c) the maximum height of any flame, vertically from the upper edge of the glow-wire and the
visible tip of the flame, if the flame is visible on the specimen for more than 5 s. The initial high

flame

that can appear for approximately 1 s shall be disregarded.

16.7.11 Test

(a) there is no flame and no glowing; or

(b) fl
the ti

16.8 High-cu

16.8.1 Thred
test describe

16.8.1 (MEX

high-current drc ignition test described in NMX-J-565/7-ANCE.

16.8.2 The 4
16.9 End-prd

16.9.1 The t¢
the test shall
live part and
materials for

potential. The¢ arc shall be established by means of a copper or stainless steel conductiyj

conductive p
insulating ma
insulating ma

results shall be acceptable It:

ames extinguish within 30 s after removal of the glow-wire tip, and‘there is no
5sue paper or scorching of the pinewood board.

rrent arc ignition (HAI)

samples of a polymeric enclosure material shall be subjected to the high-curre
j in UL 746C and CSA C22.2 No. 0.17.

In Mexico, three samples of a polymeric *énclosure material shall be sub

verage number of arcs to result in ignition for the 3 samples tested shall not be
duct arc resistance

st current shall be based-upon the maximum normal operating current. The vo
be equal to the available voltage at the live part. The arc shall be established
any adjacent part where breakdown is likely to occur. The arc shall be U
ming parts of the~enclosure or to ignite materials located between the part

robe shall pé.used to create arc tracking or a carbon buildup across the s
terial at e&2minimum rate of 30 arc separations per min. There shall be no i
terial.

ignition of

Nt arc ignition

jected to the

less than 15.

tage used for
between the
sed to ignite
s of different
e probe. The
urface of the
gnition of the
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16.10 Polymeric support

16.10.1 A polymeric part shall support for 1 minute, without distortion, four times the weight of a part it is
relied upon to suspend in its intended application.

16.10.2 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 Clause 14.

16.10.3 A polymeric part shall be installed as intended, with the weight evenly distributed.

16.11 Metallized polymeric parts coating adhesion

16.11.1 Am
applicable re

16.11.1 (ME
16.12 Flamirn

16.12.1 A s3
horizontal po

btallized polymeric part that employs an electrically conductive material shall ¢g
juirements of UL 746C with respect to the adhesive properties of the material

K) In Mexico, Clause 16.11 does not apply.
g oil

mple of the complete finished bottom of the fire enclosuté ‘'shall be securely s
sition. Bleached cheesecloth of approximately 40 g2 shall be placed in ong

shallow, flat-pottomed pan approximately 50 mm below the sample. The pan shall be of su

cover complg
runs over the

NOTE|
16.12.1 (ME

16.12.2 A sn
handle whos
distillate fuel
0.865/ml, a fl
containing th
hot flaming d
pattern of op

16.12.3 The

16.12.4 Duri

tely the pattern of openings in the sample, butnot'large enough to catch any
edge of the sample or otherwise does not pass through the openings.

Use of a metal screen or a wired-glass enclosure surrounding the test area is recommended.
K) In Mexico, Clause 16.12 does net-apply.

hall metal ladle (preferably no_more than 65 mm in diameter), with a pouring |
b longitudinal axis remains-horizontal during pouring, shall be partially filled w
oil that is a medium volatile distillate having a mass per unit volume between
hsh point between 48.5-°C and 93.5 °C, and an average calorific value of 38 n
b 0il shall be heatedvand the oil ignited and permitted to burn for 1 min, at whig
il is poured at(the“rate of approximately 1 ml/s in a steady stream onto the
bnings, from & position approximately 100 mm above the openings.

test shall be repeated twice at 5 min intervals, using clean cheesecloth.

ng these tests, the cheesecloth shall not ignite.

mply with the

upported in a

layer over a
ficient size to
of the oil that

p and a long
th 10 ml of a
0.845/ml and
J/I. The ladle
h time all the
center of the
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16.13 Conduit knockout and twistout

16.13.1 The following test shall apply only to conduit entries and shall be performed on a sample securely
held in place using the test apparatus described in Clause 19.23.

16.13.2 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.

16.13.3 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.

16.14 Self-th

16.14.1 Self{
tightened wit
withstands fo
coincident wi

16.14.1 (ME
torque given

for 1 min a fgrce equal to four times the mass of the part or assembly, applied in a directi

reading screw torque

threading or sheet metal screws may be used if threads are not strippedawher
N a torque of 3.39 N-m (30 Ib-in) and if the part or the assembly supported
r 1 min a force equal to four times the mass of the part or assembly, applied
h the axis of the screw.

K) Screws may be used if threads are not stripped when ‘the screw is tightg
in Table 16.14.1 (MEX) and if the part or the assembly Supported by the scre

the screw is
by the screw
in a direction

ned with the
w withstands
pn coincident

with the axis [of the screw.
Table 16.14.1 (MEX)
Screw torquée
(See Clause 16.14.1 (MEX).)
Nominal|screw diameter, mm Torque, N-m
Headless screws Other screws and njuts

Up tp and including 2.8 0.20 0.4

Greater than 2.8, up to and including 0.25 0.5
3.0

Greater than 3.0, up to and including 0.30 0.6
3.2

Greater than 3.2, up to and including 0.40 0.8
3.6

Greater than 3.6, up toz/and including 0.70 1.2
4.1

Greater than 4.1,«apsto and including 0.80 1.8
4.0

Greater than 4:7. up to and including 0.80 2.0
5.3

Greater than 5.3, up to and including - 25
6.0

Greater than 6.0 - 8.0
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16.15 Loading

16.15.1 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.

16.15.2 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 si

16.15.3 Thele shall be no deflection or deformation either during or after loading thatredd

spacings or ¢
16.16 Snap-

16.16.1 A sn
by at least d
instructions &

16.16.2 An s
to dislodge th

16.16.3 Befo
impedance tg

16.16.4 The
its parts shal

16.17 Snap-

16.17.1 A sn
not additiona|

(@ 4
lengt
as in

Milar to that encountered In the field.

ompromises safety.

n or tab-mounted parts pull test without conduit opening

ap-in or tab-mounted part not provided with a knockout or, cenduit opening an
ne screw or rivet shall be assembled in accordance With the manufactursg

nd subjected to the test of Clause 16.16.2.

venly distributed 44.5 N (10 Ib) force shall be applied for 1 minute in the directi
e part being tested.

re and after the test of Clause 16.16.2, the luminaire shall comply with the b
st of Clause 17.2.

not exceed 3.2 mm (0.125 in).

n or tab-mounted parts full test with conduit opening

ap-in or tab-moupted' part of a luminaire provided with a knockout or conduit o

ly secured by at least one screw or rivet shall be tested as follows:

h of exposed conduit shall be 305 mm (12 in). The part shall be mounted to th
ended:

ces electrical

| not secured

r's assembly

bn most likely

pnding circuit

part shall remain attached to theyluminaire, and permanent deformation of thg¢ luminaire or

pening that is

length ofrigid conduit shall be connected to the opening in the part to be tesfed. The total

e luminaire

(b)

133N (30 th)force shattbeapptied for T mimat theend of the conduitimad

perpendicular to the plane of the part being tested.

rection

(c) a 45 N (10 Ib) force shall be applied for 1 min at the end of the conduit in a direction
parallel to the plane of the part being tested and in the direction most likely to dislodge the part.
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16.17.2 The part shall remain attached to the luminaire and shall comply with the bonding circuit
impedance test of Clause 17.2.

16.17.3 If the part being tested is provided with more than one conduit opening, the test shall be repeated
for each opening, using a new sample for each test.

16.18 Suspended-ceiling luminaires — security of clips

16.18.1 A luminaire provided with integral suspended ceiling clips shall be mounted as intended to a
representative ceiling grid.

16.18.2 The ceiling grid shall be inverted so that the total weight of the luminaire is applied normal to the
luminaire mofinting plane Tor a period of 1 min.

16.18.3 The [luminaire shall remain attached to the ceiling grid by the mounting clips:
16.19 Movaljle joint rotation

16.19.1 A mpvable joint shall be capable of withstanding 6000 cyclesbf motion, linear [or rotational,
without damgge to the jacket or the insulation of the conductors. One;.cyele shall consist ¢f moving the
part to the maximum extent possible in one direction and back again, thien to the maximum ektent possible
in the opposife direction.

16.20 Movaljle joint torsion and pull

16.20.1 A mpvable joint shall withstand the following for min:

(a) gtorsion of 2.26 £ 0.056 N-m (20 £ 0,5b-in); and

(b) 4 straight pull applied by a massf 16 kg (35 Ib) or four times the maximum weight
reconmended by the manufacturer, Whichever is greater.

16.21 Strain|relief
16.21.1 Strain relief for flexible~cords

16.21.1.1 A pull force of'156 N (35 Ib) shall be applied for 1 min to the flexible cord [n a direction
perpendiculaf to the plane of the entrance into the luminaire.

16.21.1.2 Tepst results shall be acceptable if there is no:

(a) novermentof theftexibte cordof more tham 6 T (0-063-m);ard

(b) breaking of the conductor or loosening of the wiring connections inside the enclosure of the
luminaire.


https://ulnorm.com/api/?name=UL 1598 2012.pdf

SEPTEMBER 17,

2008 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

177

16.21.2 Strain relief for conductors

16.21.2.1 A pull force of 89 N (20 Ib) shall be applied for 1 min to the conductor in a direction
perpendicular to the plane of the entrance to the conductor connection.

16.21.2.2 There shall be no breaking of the conductor or loosening of the conductor connections.

16.22 Tempered glass impact

16.22.1 A test specimen of tempered glass shall be broken by impact to determine the acceptability of
the temper of the glass.

16.22.2 The
16.22.3 The

16.22.4 The
the particles

16.22.5 The
(1.18 in) from
longest dime

16.22.6 The
fracture. The
specimen.

16.23 Glass

16.23.1 One
be conditiond

16.23.2 The
specified by ]

16.23.3 Afte
temperature.
supports the

test shall be conducted at 25 = 5 “C.

lower surface of the tempered glass specimen shall be covered with’adhesive
vhen the specimen breaks.

glass shall be placed on a flat surface and shattered with.a~eenter punch at &
the midpoint on the edge of the glass toward the centef.)The edge shall be d
nsion on an irregular shape. When shattered, the glass shall completely dice
10 largest crack-free particles shall be weighed together within 5 min, to
total weight shall be less than the calculatéd weight of 65 cm? (10 in?) d
support adhesive

sample assembly of the glassware and the adhesive material used as the sole
d at 23 + 2 °C and a relative(humidity of 50 + 5 percent for 48 h.
[able 16.23.1.

conditioning, the“sample shall be removed from the oven and allowed to

The sample ‘shall be supported in the intended manner, shall be oriented so
glass, and’shall comply with the glass support test of Clause 16.24.

specimen shall be weighed, and the weight of 65 cm? (10 in?) shall bescalculdted.

tape to retain

point 30 mm
efined as the
nto particles.

avoid further
f the original

support shall

sample shall be conditioped in an air-circulating oven at the temperature ang for the time

cool to room
the adhesive
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Table 16.23.1
Glass adhesive conditioning oven temperature and time

(See Clause 16.23.2.)

Adhesive rating, °C Oven temperature, °C
300 h (12.5 d) 720 h (30 d) 1000 h (42 d) 1440 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

16.24 Glass |supported by friction or adhesive

16.24.1 A sample of each luminaire style employing a glass diffuser_that is supported [by friction or

adhesive sha

(a) the diffuser shall be weighed.

(b) a
shall

(c) the diffuser shall be mounted as intended.

16.24.2 The
16.25 Horizo
16.25.1 The

16.25.2 Thre
in width, with
3 samples of
exceed 13 m
not exceed 1

Il be tested as follows:

n amount of granular material, such as sand, equal to four times the weight of
be poured into the diffuser and distributed-~it‘evenly.

diffuser shall stay in place for & ‘min.
ntal burning flame
test apparatus shall ‘be in accordance with Clause 19.29.

e test bar spe¢imens 125 £+ 5 mm (5.0 £ 0.2 in) in length and 13 + 0.5 mm (0
a thickness.noet exceeding the minimum thickness of the polymeric part being
the same’size cut from the enclosure, shall be tested. The maximum thickrn
m (0.5Q\n), the edges of the specimens shall be smooth, and the radius on the
3 mm~(0.05 in).

the diffuser

50 + 0.02 in)
evaluated, or
ess shall not
corners shall

16.25.3 The specimens shall be conditioned for at least 48 h at 23 £ 2 °C and at a relative humidity of 50
+ 5 percent prior to testing.

16.25.4 The test shall be conducted in a draft-free atmosphere in a test chamber with a minimum volume
of 1 m2 (35 ft3). There shall be an adequate supply of air.
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16.25.5 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).

16.25.6 The specimen shall be supported at the end nearest the 100 mm (4 in) mark, in a support, with
its longitudinal axis horizontal and its transverse axis inclined at 45 degrees to the horizontal.

16.25.7 A screen 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 of the specimen even with the
edge of the gauze, in accordance with Figure 19.29.1.

16.25.8 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.

16.25.9 The |pburner shall be placed so that the burner flame contacts the end of the specinlen as shown
in Figure 19.29.1. The free end shall be exposed to the burner flame for 30 s.

16.25.10 If thhe specimen warps, melts, or shrinks away from the burner flamethe flame shall be moved
to keep it in gontact with the specimen. Excessive distortion of the specimen during the test ¢an invalidate
the results.

16.25.11 Th
whichever ¢

burner shall be removed after 30 s or when the flame frant reaches the 25 mm (1 in) mark,
es first, and placed at least 450 mm (18 in) from the{specimen.

16.25.12 Materials rated as HB shall:

(a) not have a burning rate exceeding 40 mm/miih (1.57 in/min) over a 75 mm (3 irf) span for
specimens having a thickness of 3.0 mm (0.12in) to 13 mm (0.50 in);

(b) not have a burning rate exceeding 25 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 flameé reaches the 100 mm (4 in) reference mark.
16.25.13 If gnly 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.
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16.26 Vertical burning flame
16.26.1 The vertical flame test apparatus shall be in accordance with Clause 19.30.

16.26.1 (MEX) In Mexico, Clause 16.26 does not apply.

16.26.2 Five test bar specimens 125 + 5 mm (5.0 £ 0.02 in) in length and 13 + 0.5 mm (0.

in width with a thickness not exceeding the minimum thickness of the polymeric part being

50 £ 0.02 in)
evaluated, or

5 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).

16.26.3 The [specimens shall be conditioned for at least 48 h af a temperaiure of 23 £ 2 °C
humidity of 5P + 5 percent prior to testing.

16.26.4 The test shall be conducted in a draft-free atmosphere in a test chamber with“a min
of 1 m3 (35 f[3). There shall be an adequate supply of air.

16.26.5 Each specimen shall be supported from the upper 6 mm (0.25Np), with the lon
vertical, by the clamp of a ring stand so that the lower end of the specimer’is 9.5 mm (0.37
top of the bufner tube and 300 mm (12 in) above a horizontal layer of ® mm (0.25 in) thick,

dry, absorbemt surgical cotton approximately 50 x 50 mm (2 x 2 jn){as shown in Figure 19
16.26.6 The journer shall be adjusted to produce a blue flameX19 mm (0.75 in) high in the ve
16.26.7 The [test flame shall be placed centrally under, thie)lower end of the test specimen w

tube 9.5 mm|(0.37 in) below the specimen. The flamg*shall be applied to the specimen for ]
removed at Igast 150 mm (6 in) away from the speeimen. The duration of flaming shall be

16.26.8 Whe
specimen for|
duration of fl

n 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.

16.26.9 If the specimen drips molten or flaming material during either flame application, thg
be tilted to ap angle of up to 45 degrees and withdrawn slightly from one of the sides of
during the flaming applicatian,,to avoid dripping into the tube of the burner.

16.26.10 The arithmetic.mean of the burning times recorded shall be calculated for each s

16.26.11 Majerials.shall be rated as V-0, V-1, or V-2 on the basis of test results obtained
specimens tgsted.

hnd a relative

mum volume

gitudinal axis
in) above the
ree-standing,
30.1.

tical position.
ith the burner
10 s and then
ecorded.

ed under the

n again. The

e burner shall
he specimen

becimen.

on small bar

16.26.12 If any 1 specimen from a set of 5 specimens does not comply with the requirem
set of 5 specimens shall be tested. The additional set of 5 specimens shall be tested if the

ents, another
total number

of seconds is in the range of 51 to 55 s for V-0 and 251 to 255 s for either V-1 or V-2. All specimens from
this second set shall comply with the appropriate requirements in order for the material in that thickness

to be rated as V-0, V-1, or V-2.
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16.26.13 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;

(c) 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

(e)

ny specimens with glowing combustion that persists beyond 30 s after therseq

of the test flame.

16.26.14 Materials rated as V-1 shall not have:

@)

ny specimens that burn with flaming combustion for more than 30 s after eacl

of the test flame;

(b)

total flaming combustion time exceeding 250 s for the 10 flame applications f

of 5 $pecimens;

(©

(d)
in) b

(e) 4
of thg

16.26.15 Fo
specimens of

y specimens that burn with flaming or glowing'combustion up to the holding

ny specimens that drip flaming particles ‘that ignite the surgical cotton located
low the test specimen; and

ny specimens with glowing compustion that persists beyond 60 s after the sed
 test flame.

materials rated as V-2, the requirements of Clause 16.26.14 shall apply
materials shall be permitted to drip flaming particles that ignite the surgical cqg

ond removal

application

br each set

Clamp;

300 mm (12

ond removal

except that
tton.
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16.27 Needle flame
16.27.1 The test apparatus shall be in accordance with Clause 19.31.

16.27.2 Three samples of the enclosure or component of a luminaire shall be subjected to

the test.

16.27.3 The test specimens shall be conditioned for 24 h at a temperature of 23 £ 2 °C and a relative

humidity of 50 = 5 percent.

16.27.4 The test shall be conducted in a draft-free atmosphere in a test chamber with a min
of 1 m3 (35 ft3). There shall be an adequate supply of air.

imum volume

16.27.5 The[specimen shall be arranged In ItS most unfavourable posifion of normal use.
support the specimen shall not influence the effect of the burner flame or the propagation'd

16.27.6 The |burner flame shall be adjusted to an overall height of 11 to 13 mm0.43 to (
vertical positipn, and kept at least 150 mm (6 in) away from the specimen to prevent the infl
or radiation gn the specimen, except when the flame is being applied.

16.27.7 The jpurner flame shall be applied to part of the inside surface of‘the specimen that
affected by flames resulting from normal use or from fault conditions,)or from any source
ignition.

16.27.8 The ftube of the burner shall be oriented to allow applieation of the flame in the most
location. When the burner flame has been positioned so ‘that the tip of the flame is in co
surface of the¢ specimen, the burner shall not be moved,

16.27.9 The purner shall be tilted to an angle of 45;degrees from the horizontal, and the end
tube shall be| positioned 8 mm (0.32 in) below the specimen and 5 mm (0.20 in) from the
shown in Fighre 19.31.1.

16.27.10 The burner flame shall be applied to the specimen for 30 s and removed for 6
reapplied to the same location for 30\s;

16.27.11 The
components
flame cannot

b burner flame may:"be applied to the outside surface of the specimen if
that are enclosed by the specimen are of the encapsulated type or of such a
be applied.inside.

16.27.12 The burnef flame may be applied to more than one point on the same specimen &
previous tests do not affect the result of the test.

he means to
f flames.

.50 in) in the

lence of heat

is likely to be
of accidental

unfavourable
ntact with the

of the burner
specimen, as

0 s and then

the electrical
size that the

s long as the

16.27.13 Du

Mg the test, the specimen and-the parts surrounding the specimern shattbeotserved. In the

case of ignition of the specimen or of the parts surrounding it, the duration of burning shall be measured.
Duration of burning shall be the time interval from the moment the test flame is removed until the flames

have extinguished or the glowing of the specimen is no longer visible.
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16.27.14 Test results shall be acceptable if:

(a) the specimen does not ignite;

(b) flames, burning particles, or glowing particles falling from the specimen do not spread fire to
the surrounding parts, and there is no flame or glowing of the specimen at the end of
application of the test flame; or

(c) the duration of burning is less than 60 s after each application.

16.27.15 A specimen having an HB flammability rating as specified in Clause 16.25 shall be considered
to have the equivalent of a V-2 rating if it complies with the test of Clauses 16.27.1 to 16.27.14.

16.28 Lamp

16.28.1 Thre
the test at a

16.28.2 Thrd
shown in Taj

containment barrier thermal shock

e test samples of the glass containment barrier specified in Clause 9.3 shall bg

oom temperature of 25 + 5 °C.

e tubular quartz arc tube test segments shall be chosen, based on the siz
le 16.28.1. The length shall be adjusted to comply with the ‘required segment

16.28.3 Each arc tube segment shall be removed from the oven-afd, within 2 s, placed o
amp containment barrier, with the longitudinal axig ofthe cylinder perpendiculd

part of each |
of the barrier

16.28.4 The

16.28.5 Thre
preheated in
to maintain th

16.28.6 The

test sample shall be supported on its outer edges and oriented as it woulg
luminaire insfalled in accordance with its installation jnstructions.

e quartz arc tube segments shall be-thosen in accordance with Table 16.28.]
an oven to 1100 °C for at least 15yminutes. The length of arc tube segment shal be adjusted

e indicated weight.

test sample shall not shatter or crack.

Table 16.28.1
Quartz arc tube test segments

(See Clauses 16.28.2, 16.28.5, and 16.29.2.)

subjected to
e and weight
weight.
h the thinnest
r to the plane

| be with the

and shall be

Lamp wattage] Outside diameter Wall thickness Weidht
mm (in) mm (in) g (0z)
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)
>400 245 -27.1 (0.965 - 1.067) 1.80 — 2.00 (0.071 - 0.079) 3.80 - 4.20 (0.134 - 0.142)
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16.29 Polymeric lamp containment barrier melt-through

16.29.1 Three test samples of the polymeric containment barrier shall be subjected to 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
absorbent cotton of a nominal 6 mm (0.25 in) thickness;

(c) be oriented as it would be with the luminaire installed in accordance with its installation
instructions; and

(d) b
durin

16.29.2 Threg
preheated in
the oven ang
from a ruptu
perpendicula
16.29.3 The
16.30 Polym

16.30.1 A twf
when secure

16.30.2 Test
16.31 Juncti

16.31.1 Aju

e preheated to and maintained at the maximum barrier operating temperature
p the normal temperature test.

e quartz arc tube segments shall be chosen in accordance with TFahle 16.28.1
, within 2 s, placed on the thinnest part of each lamp containment barrier, w
red lamp arc tube are likely to drop and rest, with the, lengitudinal axis of
to the plane of the barrier.

cotton indicator located below the barrier sampleShall not be ignited as result

eric connector loading

0-piece polymeric connector shall supportta 90.7 kg (200 Ib) weight attached
] to an outlet box mounted in an oven-adjusted to operate at 100 °C.

results shall be acceptable if there is no distortion of the connector.
bn box rigidity

pction box intended for pulling conductors shall be tested as follows:

(a) the luminaire shallbe secured on a 12.7 mm (0.5 in) thick wood panel so that i

affixg

(b) a

d to the panél, and the panel shall extend beyond the junction box;

Il junction)box covers shall be removed;

recorded

and shall be

an oven to 1100 °C for at least 15 min. Each arc tube segment 'shall then be femoved from

here particles
the cylinder

of this test.

o it for 1 min

L is rigidly

oes not

e weight specified in Table 16.31.1 shall be attached, by a wire or cord that d

e force is

applied from inside the junction box at the point most likely to result in deformation; and

(d) after 2 min, the weights shall be removed and any permanent deformation from the original

shall

be measured.
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Table 16.31.1
Deformation forces

(See Clause 16.31.1.)

Number of conductors in or out Force in pounds, Ib
12 AWG 14 AWG
lor2 15 14
More than 2 30 16

16.31.2 Permanent deformation of the junction box, its hardware, or its attachment to the luminaire shall

not exceed 3.

2 mm (0.125 in).

16.32 Splice

16.32.1 A sh
box or wiring

16.32.2 A vi
side of the lu

16.32.3 The
luminaire aca
easily remov

16.33 Lamplk

16.33.1 A to
lampholder &

16.33.2 Test

(a) tihe lampholder remains ip-‘place;

(b) there is no permanentdéformation of the polymeric housing; and

(c) €

ort length of 14 AWG or larger wire shall be connected to the luminaire’leads i

sual inspection of the splices in the wiring compartment shall besconducted f
minaire.

connections to the branch circuit supply, including the ground, shall be visibl
ess opening. All parts that are required to be removed*to gain access to the sf
bd and replaced from the room side of the luminaite.

rque of 2.26 N-m (20 Ib-in) shall be gradually applied to a medium-base s¢
hd held for 1 min using the test apparatus of Clause 19.27.

inspection

compartment. The luminaire shall be mounted in the manner intended.

older mounting torque

results shall be acceptable if:

ectrical spacings comply with Clause 6.11.

h the junction

om the room

e through the

lices shall be

rewshell-type
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16.34 Lampholder pull

16.34.1 A force of 89 N (20 Ib) shall be gradually applied to the screwshell of a medium-base lampholder
in a straight down direction and held for 1 min using the test apparatus of Clause 19.27.

16.34.2 There shall be no permanent deformation of the polymeric housing, and electrical spacings shall
comply with Clause 6.11.

16.35 Lampholder mounting bracket stop test

16.35.1 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

16.35.2 The
lampholder s

16.36 (MEX
16.36.1 (ME

16.36.1.1 (M
temperature

temperature @nd a cold environment (tap water). The glass shall be removed from the oven 3

glass in the ¢
for the glass

16.36.2 (ME

16.36.2.1 (M
temperature

temperature @nd a cold environment (tap.water). The glass shall be removed from the oven 3

in a flat way
glass.

original position shall be measured.

displacement of any stop shall not exceed 3.2 mm (0.125 in) from its eriginal
Lipport bracket shall not be displaced past any stop.

Thermal shock
K) Curved borosilicate glass

EX) In Mexico, borosilicate glass shall be heated inan oven at a constant g
for 15 min to establish a differential in temperature of 75 = 1 °C betws

pld environment, keeping the rim of the glass‘5’'mm (0.59 in) above the water
o be considered acceptable, the glass shalnot show any breakage.

K) Tempered glass

EX) In Mexico, tempered glass_shall be heated in an oven at a constant &
for 15 min to establish a diffeérential in temperature of 170 + 1 °C betwq

in the cold environment.in order to produce a uniform thermal shock through

position. The

nd controlled
en the oven
nd immersed
evel. In order

nd controlled
en the oven
nd immersed
but the entire
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16.37 (MEX) Vibration

16.37.1 (MEX) In Mexico, the luminaire shall remain in the holding device and all luminaire parts shall
remain intact using the test apparatus of Clause 19.34 (MEX).

16.37.2 (MEX) In Mexico, the complete luminaire, without the lamp, shall be mounted 25 cm from the
middle of the mounting point and the working plane. The mounting axis, if possible, shall be different from
the vibration axis.

16.37.3 (MEX) In Mexico, the luminaire shall undergo vibration testing at 10/40/10 Hz for 20 min,
summing up 40 +10 s for each sweeping sequence. The vibration table shall be adjusted to obtain an

acceleration force of 0.125 +10% times the force of gravity (g) at 10 Hz and 2.0 £10% at 40 Hz.

16.38 Lampt

16.38.1 A pt
lampholder in

16.38.1 (ME
16.38.2 No |
16.39 Groun
16.39.1 A 12
inch) minimu
minimum 18(
the conducto
screwdriver t

16.39.2 Whe

(@ d
tighte

(b) s

older lead pull

[l force of 89 N (20 Ibf) shall be applied for 1 min to each condustor” term
any direction permitted by the luminaire construction.

K) In Mexico, Clause 16.38 does not apply.
ninsulated live parts shall be made accessible as a result_of the application of

-screw assembly strength

nating at the

he test force.

AWG (3.3 mm?) solid-copper, insulated conduetor shall be stripped to a length of 2.5 cm (1

M. The wire shall be wrapped around the.serew under the screw head so th
° turn. The conductor shall be seated tofollow any wire guides or dimples pro
r with the mating surface. The ground® screw shall be tightened with a cali
D 1.6 N-m (14 Ib-in).

n tested as described in this. section, there shall not be:

amage to the head of the)ground screw which would prevent the 1.6 N-m (14
ning torque to be achieved; or

fripping of the ground screw assembly.

At it makes a
vided to align
brated torque

[b-in) of
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16.40 Cable pull test

16.40.1 A metal junction box having an integral strain-relief mechanism for cable shall be assembled as
described in Clauses 16.40.2 to 16.40.5 and subjected to the test method specified in either Clause
16.40.6 or Clauses 16.40.7 and 16.40.8, at the manufacturer’s option.

16.40.2 A strain-relief mechanism intended to secure only one cable shall be tested using 1 sample of
each strain-relief mechanism and intended cable AWG. A strain-relief mechanism intended to secure 2
cables under a common clamp, are to be tested using 1 sample having 1 cable and another 1 sample
having 2 cables for each strain-relief mechanism and intended cable AWG.

16.40.3 Samples of the cable that comply with Clause 4.1 are to be assembled as intended to the junction
box using thd strain-relief mechanism. The cable or cables are 1o be of the sizeé marked on|the luminaire
that the straif-relief mechanism is intended to secure.

16.40.4 Aftef assembly, the cut end of the cable to extend approximately 6.4 mm(1/4 inch) beyond the
strain-relief npechanism. The wires of the cable are to be allowed to project approximately 152 mm (6
inches) insid¢ the box. A screw that can be tightened with a screwdriver is to“be tightened ps follows:

(a) g screw or bolt-head screw other than a No. 8 or No. 6, that'ean be tightened with a

screwdriver is to be tightened with a torque of 3.96 N-m (35 Ikf:in). A No. 8 screw is to be
tightgned with a torque of 2.26 N-m (20 Ibf-in) and a No.-6'6crew is to be tightened| with a
torque of 1.36 N-m (12 Ibf-in).

(b) an un-slotted bolt-head screw, direct bearing ot securing a clamp is to be wrengh-tightened
with & torque of 18.1 N-m (160 Ibf-in).

(c) & strain-relief mechanism that is provided with specific instructions is to be assembled and
installed in accordance with the method\specified by the manufacturer.

16.40.5 The[free end of the cable is to be formed into a loop and securely fastened by tape|or equivalent
means. The pull is to be applied to the loop by a hook or other convenient method. A mecharism intended
to secure mofe than one cable is to have the pull applied separately to each cable, one pull at a time.

16.40.6 Each sample is to bessubjected to a direct pull of 267 N (60 Ibs) for 5 minutes. The results shall
be acceptablg if the sample(Wwithstands the pull without:

(a) damage tothe cable sheath or individual conductor insulation;

(b) displaceément of more than 3.2 mm (1/8 inch) of the cable from the fitting;

(c) loosening o that thetabte tam be Teadity Termoved; or
(d) cracking, breaking, or other indication that the strain-relief mechanism has been damaged.

16.40.7 Each sample is to 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
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(d) cracking, breaking, or other indication that the strain-relief mechanism has been damaged.
16.40.8 Aging and dielectric test method

16.40.8.1 Six previously untested samples are to be subjected to the Aging and Dielectric Test. Each
sample shall be prepared in the same manner as for the pull test.

16.40.8.1 (MEX) In Mexico, Clause 16.40.8 does not apply.
16.40.8.2 Each assembly is to be conditioned in an air-circulating oven for 168 hours at 90 +1°C (194

+1°F). The samples are then to be removed from the oven and cooled to room temperature before being
handled. Once the cooling process is done, each sample is to be subjected to a potential of 5000 Vac for

a period of 1
between the

16.40.8.3 Th
strain-relief
oven-conditig

nsulated conductors and the fitting or bare wire ground.

e results shall be acceptable if there is no cracking, breaking, or ather” indic
mechanism has been damaged and there is no dielectric-breakdoy
ning test.

minute. The potential 1S to be applied between the Insulated conductors of the cable and

ation that the
vn after the

16.41 Polymeric impact
16.41.1 The|sample luminaires shall be held in place and subjected to a single 7 J (5 ft:Ib) impact, using
the impact teft apparatus described in Clause 19.21, falling through a vertical height of 1.29 m (4.24 ft),
on surfaces |peing tested. The test samples shall be conditioned by placing them in g conditioning
environment |n accordance with Table 16.41.1 for at least*3-h prior to the test.
Table 16.41.1
Sample cenditioning
Location marking Preconditioning temperature

Dry 23+20C

Damp 00+x20C

Wet -35+20C
16.41.2 The |number of samplestand the sequence of the procedure shall be in accordande with Figure
16.2.3.1.
16.41.3 Testresults shall' be acceptable if the enclosure is capable of complying with all the applicable
requirements| of this 'standard.
17 Electrical|tests
17.1 Dielectric voltage-withstand

17.1.1 The dielectric voltage-withstand test apparatus shall be in accordance with Clause 19.20.
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17.1.2 A luminaire shall withstand for a period of 1 minute, without breakdown, a test potential applied
between live parts and accessible non-current-carrying metal parts, including parts accessible only during
relamping.

17.1.3 The test potential shall be 1000 V for incandescent-type luminaires and 1000 V plus twice the
rated input voltage for all other types of luminaire.

17.1.4 The applied potential shall be gradually increased from zero at a uniform rate until the required test
value is reached or breakdown occurs. During the test, any switches or other controls shall be in the ON
position.

17.1.5 The test shall be performed on a fully assembled luminaire. Non-current-carrying parts or

decorative pa

17.1.6 Solid
be damaged
rearranged fq
retaining the

rts not likely to become energized shall not be required to be In place.

state components that are not relied upon to reduce the risk of electrigyshock
by the applied dielectric potential may be disconnected for the test).The cirg
r the purpose of the test to reduce the likelihood of solid state component g
representative dielectric stress on the circuit.

17.2 Bonding circuit impedance

17.2.1 The t4
the point of ¢
metal parts o

17.2.2 If the
conducted.

17.2.3 The t
the point of ¢
metal parts g
comply with ]

17.2.4 The t
to the ground
the end of th

17.2.5 When

bnnection of the branch circuit equipment groundiag ‘eonductor and any non-cu
f the luminaire described in Clause 6.14.1.1 shall. not exceed 0.10 Q.

resistance measured in Clause 17.2.1 exceeds 0.10 Q the test of Clause 1]
bst apparatus shall be in accordance with Clause 19.19.2. The measured vol
bnnection of the branch circuit equipment grounding conductor and any non-cu
7.2.5.

pst of impedance shall be performed by passing a 30 A current from a part to
ing terminal meansfor a period of 2 min and measuring the potential drop bet
b period.

tested infaccordance with Clause 17.2.4:

(a) the resulting voltage drop shall not exceed 4.0 V; and

and that can
uitry may be
amage while

st apparatus shall be in accordance with Clause 19,29¢2. The measured resistance between

rrent carrying

(.2.4 shall be

age between
rrent carrying

f the luminaire described in\Clause 6.14.1.1 under the conditions specified if 17.2.4 shall

be grounded
lveen them at

(b) t

TeTe Stattbe o mettingof-any conductor or metat i the bonding Tircuit

(c) there shall be no heating or burning that is likely to create a fire hazard.
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17.3 Interlock switch endurance

17.3.1 A luminaire incorporating an interlock switch shall be connected to a supply circuit and operated
at rated lamp voltage, wattage, and frequency, with the switch contacts connected in the ungrounded
conductor.

17.3.2 Accessible non-current-carrying metal parts of the luminaire shall be connected to the grounded
conductor of the supply circuit through a 3 A quick-acting plug-type fuse.

17.3.3 The switch shall be operated by means of the interlocking mechanism provided in the luminaire
for 500 cycles at a rate not exceeding 6 cycles per min.

17.3.4 Test fesulis shall be accepiable I there 1S no:

(a) dlectrical or mechanical malfunction of the switch;

(b) fault indicated by opening of the fuse; and

(c) dielectric breakdown when subjected to the dielectric voltage-withstand test of Clause 17.1.
17.4 Articulae probe
17.4.1 The articulate probe of Clause 19.22 shall not contaCt™ive parts when inserted| through any
openings in pn 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.

17.5 (MEX) Insulation resistance

17.5.1 (MEX) In Mexico, the insulation resistance test apparatus shall be in accordancq with Clause
19.33 (MEX)

17.5.2 (MEX) In Mexico, the insulatien:resistance shall be measured between live partg of opposite
polarity and Qetween live parts and the_luminaire housing. The resistance measured shall be| not less than
2.0 MQ.
18 Factory production tests

18.1 Dielectrjc voltage“withstand

18.1.1 A dielectric\voltage-withstand test shall be performed on 100 percent of production|of luminaires
that contain gonductors that are:

(a) not visible after assembly; or
(b) enclosed for a distance more than 38 mm (1.50 in) within
(1) a stem, arm, or tubing; or

(2) conduit that is not listed or certified.


https://ulnorm.com/api/?name=UL 1598 2012.pdf

192 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 SEPTEMBER 17, 2008

18.1.2 A fluorescent luminaire with the construction described in Clause 18.1.1 and provided with a
removable cover for access to conductors shall not be required to be subjected to the factory dielectric
voltage-withstand test.

18.1.3 The dielectric voltage-withstand test apparatus shall be in accordance with Clause 19.20.

18.1.4 Luminaires shall be fully assembled, with control and protective components in conducting
position, switches in the ON position, and fuses in place. Isolated non-current-carrying metal parts or
decorative parts not likely to become energized shall not be required to be in place.

18.1.5 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 f¢r the purpose of the test to reduce the Tikelihood of solid staie component damage while
retaining the fepresentative dielectric stress on the circuit.

18.1.6 The lyminaire shall be subjected, without breakdown, to a voltage of 1200V ac, for[a duration of
1 s, between

(a) primary wiring and accessible non-current-carrying metal parts\that can becomé energized;
and

(b) primary wiring and accessible uninsulated live parts in.the secondary circuit of an isolating
transformer rated for a maximum open circuit voltage @H)30 V rms or 42.4 V peak.

18.2 Groundjng continuity
18.2.1 Genefal
18.2.1.1 A gfounding continuity test shall be performed on luminaires with:

(a) non-current-carrying metal parts that can become energized and are accessiblg during user
maintenance; or

(b) shap-in lampholders with integral grounding means.
18.2.1.2 Theltesting shall bg performed as follows:
(a) 4t least onCe-per production run per design for temperature-test-exempt luminajres; and

(b) at least.once per quarter per design for all other luminaires.

18.2.1.3 Thegrourding contimuity testapparatos shatt e fmaccordance with Ctause 19719,

18.2.1.4 The measured or calculated resistance between the point of connection of the grounding means
and any non-current-carrying metal parts described in Clause 18.2.1.1 shall not exceed 0.10 Q.
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18.2.2 Grounding continuity test for unassembled luminaires

18.2.2.1 A grounding continuity test shall be performed on a representative design at least once per

quarter.

18.2.2.2 The grounding continuity test for a luminaire that is shipped with the enclosure unassembled, or
with snap-in or tab-mounted parts, shall be conducted in the following manner:

(a) the luminaire shall be completely assembled in accordance with the assembly instructions.
The grounding continuity test shall be performed after the applicable parts pull test specified in
ltems (b) and (c). The grounding continuity test apparatus shall be in accordance with Clause

19.19

. The resistance between the two test points shall not exceed 0.10 Q.

(b) i
parts

(c) if
pull t

18.3 Glass s

18.3.1 One 9
be tested at |

18.4 Strainr

18.4.1 One g
quarter to de

18.4.2 One 9
once per qug

18.5 Polarity]
18.5.1 One
requirements

polarity test g

18.5.2 Conti
conductor is

device such 1‘3 an’ohmmeter or other continuity testing device.

pst of Clause 16.17 shall be conducted.

upport

east once per quarter to determine compliance with €lause 16.24.

blief

sample of each Aduminaire design required to comply with the identification

huity shall be verified between the point where the identified (neutral) b

the assembled enclosure part is not provided with a knockout or conduit opef
pull test of Clause 16.16 shall be conducted.

the assembled enclosure part is provided with a knockout or conduit opening

ample of each luminaire style that employs a glass diffuser supported by frictiq

ing, the

the parts

n alone shall

ample of each luminaire design with a pewer supply cord shall be tested at I¢ast once per

ermine compliance with the strain-relief*test of Clause 16.21.1.

ample of each luminaire designwith a lamp-supported lampholder shall be t
rter to determine compliancewith the strain-relief test of Clause 16.21.2.

of Clause 6.10 shall be tested at least once per quarter to determine compli
f Clause 18.5.2, unless the polarity can be verified visually.

ntended to be connected to the luminaire and the lampholder screwshell, using

psted at least

and polarity

ance with the

ranch circuit
an indicating
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18.6 Ground screw torque

18.6.1 One sample of each luminaire design provided with a screw for securing the branch circuit
equipment grounding conductor shall be tested at least once per quarter to determine compliance with the

ground-screw assembly strength test of Clause 16.39.

18.7 Test records

18.7.1 Test records shall be retained for a period of at least 6 months, and shall include test quantity, test
dates, catalogue or model numbers, test results, and disposition of any non-complying products.

19 Test procedures and apparatus

19.1 Installalion and support

19.1.1 A lum
manufacturer
to allow reco

19.1.2 A lum
maximum he
accordance |
the marking.

19.1.3 A lum
walls closer t

19.1.4 A pol
pole and me

19.2 Tempernature test stabilization

19.2.1 Temgp

abnormal tenmpperature tests of Clauses 14 and 15.

19.2.2 Temp

19.2.3 The t
directly in co
Clause 19.6.
14.1.2.

inaire shall be installed or supported to simulate intended usage, in,accordance with the

s instructions. Where more than one method may be used, it shall be installed
ding of the maximum temperature that can be encountered under-the intende

inaire part designed to be adjustable by the user shall be positioned or adju

ating of the luminaire, mounting surface, or both. ACluminaire part that
vith Table 20.1.1, Item 2.31, shall be positioned for the temperature test in acq

inaire that is intended to be mounted to the fleor shall have no room obstructio
han 0.91 m (3 ft).

-mounted luminaire not provided with~a'pole shall be mounted on a representa
t the conditions of Clause 19.1.3.

erature tests shall be ‘conducted in accordance with Clause 19.2 and the

eratures shall bé,measured by thermocouples, as specified in Clause 19.7.

bmperature.of ballast and transformer coils shall be measured using thermoco
htact with)the inner surfaces of the coil or using the rise-of-resistance method
The Ffesulting temperature shall not exceed the applicable temperatures speg

or supported
0 uses.

sted to cause
s marked in
ordance with

ns, ceiling, or

itive length of

normal and

iples that are
described in
ified in Table

19.2.4 Temp

eratures shall be measured after they have stabilized, when:

(a) the test has been running for a minimum of 7.5 h; or

(b) the test has been running for a minimum of 3 h; and

(c) three successive readings taken at 15 min intervals are within 1 °C of one another and are

not ri

sing.
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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 Tables 19.8.1, 19.8.2, and 19.8.3 shall be

adjusted to achieve the rated lamp wattage.

19.3.2.2 The
lamp wattagg

test voltage Tor lamps other than standard test lamps shall be adjusted to ach
and shall be within 2 percent of the rated lamp voltage.

eve the rated

19.3.3 Incanflescent luminaires, power supply operated (transformer)
19.3.3.1 The|test voltage shall be the nominal system voltage specified in Tahle 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 19:85.1.)
Nomifal system voltage Rated input voltage range
Low voltage range High voltage range
120/208 110 - 125 190 - 216
120/240 1104125 220 - 250
240/416 220~ 250 380 - 432
277/480 250 — 288 432 — 500
347/600 312 - 380 540 — 625
19.3.3.1 (MHBX) In Mexico, Clause 19-3.371 and Table 19.3.3.1 do not apply.

19.3.3.2 The
adjusted to th

19.3.3.2 (ME

19.3.3.3 The

test voltage for a luminaire that employs ampere-rated automotive-type la
e rated input voltage of the power supply.

X) In Mexicoy 'Clause 19.3.3.1 and Table 19.3.3.1 do not apply.

test lamp, when evaluated separately, shall operate within 5 percent of th

wattage or arlnperage, as applicable, at rated lamp voltage.

mps shall be

e rated lamp
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19.3.4 HID luminaires

19.3.4.1 The test voltage shall be the nominal system voltage corresponding to the rated ballast input
voltage, as specified in Table 19.3.3.1.

19.3.4.1 (MEX) In Mexico, in order to determine if a luminaire meets the temperature requirements, it
shall be operated at the standard frequency and voltage (120, 127, 220, 254, 277, 440, and 480 V)
indicated on the ballast as long as the lamp operates at its nominal power + 5 percent. Otherwise, the
voltage of the line should be adjusted so that the lamp operates at its nominal power.

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
in the luming
period. The \
the test voltal

test lamp, when evaluated in open air, using the same ballast and capacitor.thg

it will be used

ire, shall operate within 5 percent of the rated lamp wattage after a~15 mig stabilization

oltage may be adjusted to be within the 5 percent range, and this voltage shg
pe.

19.3.5 Fluorg¢scent luminaires

19.3.5.1 The
rating, as spd

19.4 Freque

19.4.1 Frequ
more than on

19.5 Ambien

19.5.1 Tests

test voltage shall be the nominal system voltage corresponding to the ballast
cified in Table 19.3.3.1.

ncy

ency-sensitive equipment shall be tested.at rated frequency, and equipment
e frequency shall be tested at the frequernicy that will produce the maximum tem

L temperature

shall be conducted in an amhient temperature of 25 + 5 °C. Ambient temperat

Il be used as

input voltage

marked with

perature rise.

Lre variations

above or belpw 25 °C shall be respectively subtracted from or added to temperatures recofded at points

on the luming
19.5.2 The 3
19.5.3 A the
mineral oil in

cylindrical me

19.5.4 The ¢

ire.
mbient temperature~shall be measured by means of a thermocouple or thermg
mocouple intended to measure ambient temperature shall be immersed in 15

a glass eOntainer or attached to a metal mass of approximately 30 g (1 0z) t
tal shiéld)open at the top and bottom.

meter.

ml (0.5 oz) of
at is within a

lass“¥container or cylindrical metal shield shall be placed in the horizontal g

lane passing

through the r
least 3 times

Tapointof thefominaire s verticat axis ata horizontat distarnce from thetormima
the luminaire diameter.

e equal to at

19.5.5 Tests may be conducted in an elevated ambient temperature, in accordance with Clause 12.4.2,

at the option

of the manufacturer.
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19.6 Rise-of-resistance temperature method
19.6.1 The temperature of a coil may be determined by the rise-of-resistance method (comparing the
resistance of the winding at the temperature to be measured with its resistance at a known temperature)
using the formula specified in Clause 19.6.2.

19.6.1 (MEX) In Mexico, Clause 19.6 does not apply.

19.6.2 The temperature of a winding shall be calculated using the following formula:

R
T, = R_Z [k +Ac)-k + [A.- A

where:
Ty =[the temperature of the coil at the end of the test, °C
Ac =|the ambient temperature of the coil at the beginning ¢f the test when R¢ is measured, °C
Ay =[the ambient temperature at the end of the test whén Ry is measured, °C
Rc =[the resistance of the coil at the beginning of the test in Q
Ry =[the resistance of the coil at the end of.the test in Q
k = 234.5 for copper
= 22%.0 for electrical conductor, grade (EC) aluminum
19.6.3 Since|it is usually necessary t0 de-energize the winding before measuring Ry, and the resistance
of the coil cap change rapidly as.the temperature decreases, it is sometimes necessary to fletermine the
value of Ry at the end of the test by taking several resistance measurements at short intervals, beginning

as quickly ag possible aftersthe instant of shutdown. A curve of the resistive values and ftime shall be
plotted and extrapolated‘te give the value of Ry at the end of the test.
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19.6 (MEX) Temperature rise

19.6.1 (MEX) In Mexico, in order to perform the temperature rise test, the terminals necessary for
measuring the resistance in the different windings shall be pulled out. The thermocouple shall be on the
hottest accessible part of the ballast.

19.6.2 (MEX) 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 (MEX) In Mexico, the ballast shall be energized, and the corresponding load shall be connected.
These conditions shall be maintained until the ballast reaches thermal stability.

19.6.4 (MEX
shall be take
be the hot re

19.6.5 (MEX

s in any casqg.

19.6.6 (MEX
hot resistanc

19.6.7 (MEX
determined u

where:

In Mexico, the ballast shall be de-energized, and least three measuremenis
h for each winding. These shall be completed in the 5 min after cutting the rpow
Sistance, R.

In Mexico, the time between cutting the line and taking the first reading shall 1
In Mexico, the values of hot resistance versus time shall.be‘graphed in order

P at the instant that the line was cut.

In Mexico, the relationship between the averagevtemperature and resists
sing the following formula:

AT = RIr (k + TGk + T)

the temperature rise, °C

the coil resistance at therend of the test, Q

e coil resistance at.the beginning of the test, Q

the room temperature at the beginning of the test, °C

= the roomtemperature at the end of the test, °C

34,5, for copper

= 225.0 for aluminum

of resistance
er. This shall

ot exceed 80

to obtain the

nce shall be
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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?2 (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 ISA MC96.1.
Thermocouple conductors smaller than 30 AWG may be used for miniature circuitry and components. The
thermocouple junction shall be fused.

19.7.2 (MEX) In Mexico, thermocouples shall have conductors no larger than 0.21 mm? (24 AWG) and
no smaller than 0.05 mm?2 (30 AWG). Thermocouples shall be J, K or T Type. Thermocouple conductors

smaller than
junction shall

19.7.3 If refd
and a potenti

19.7.4 A the

.05 mm= (30 AWG) may be used for miniafure circuriry and components. The
be fused.

ree temperature measurements are required, 30 AWG iron and constantan tf
ometer-type instrument shall be used.

mocouple junction and the adjacent thermocouple conductofsshall be held in

contact with
relied upon
of securing

wedging between two surfaces.

19.7.5 A thefmocouple used to measure a conductor temperature for through wiring shall

contact with
19.8 Test lar

19.8.1 The t
purposes.

19.8.2 Test|
evaluated in

19.8.3 Incan
voltage.

19.8.4 Incan
lamp shall hg

he surface of the material where a temperature is being measured. Tape alon
a means to provide good thermal contact of the thermacouple junction. Acce
thermocouple include water glass, cyanoacrylate, mglting the tip into plastic,

he conductor through a slit in the insulatiorizand retained in place by a wrap o
nps

ype and wattage of lamp or lamps specified by the manufacturer shall be
Amps, other than those shown in Table 19.8.2 with upper and lower temperatur
bpen air, shall operate within 5 percent of the rated lamp wattage at rated lam
Hescent test lamps’ shall be seasoned for at least 45 min at 115 percent of th

Hescent reflector test lamps shall be of the widest beam spread available. A
ve adichroic reflector.

hermocouple

ermocouples

good thermal
b shall not be
btable means
soldering, or

be placed in
[ tape.

used for test
P limits, when
p voltage.

e rated lamp

l'ype MR test

19.8.5 Fluor

scentand /D testtamps shattbeseasonedfor at teast 1001

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 fit in the luminaire, whichever is larger.
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Table 19.8.1
Incandescent test lamps for normal temperature tests
(See Clauses 14.5.2, 14.6.2, 14.7.2, 15.3.1.5, and 19.3.2.1.)

Rated lamp watts Lamp type
Candelabra Intermediate Mogul

15 B10

25 B10 T8

30

40 B10 T6-1/2

50

60 B10

75

100

|50

P00 PS30
300 PS35
00 PS35

Table 19.8.2
Standard incandescent test lamps for normal temperature tests
(See Clauses 14.5.2, 14.6.2, 14.7.2, 15.2.5, 15.3.1.5, 154.3)4, 19.3.2.1, and 19.8.2)
Ratefl watts I Lamp type I Lower limit, °C I Upper linpit, °C
Nonreflector lamps

25 CA-9

40 A-19 37.4 39.8
60 A-19 42.8 46.9
75 A-19 44.2 46.4
100 A-19 53.0 57.9
150 A-2L 62.2 1.4
P00 As23 76.9 82.8
300 PS-25 94.6 111)2

Type R reflector lamps

30 R20 31.2 33.b
50 R20 35.2 39.p
75 R20

50 R30

100 R30

75 R40 43.7 48.5
50 R40 608 69 b
300 R40

Type BR Reflector Lamps

40 BR30

45 BR30

60 BR30

65 BR30 42.9 46.1
75 BR30 41.0 42.6
85 BR30

65 BR40

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

75 BR40 42.1 45.1

85 BR40

90 BR40

120 BR40 57.6 60.3

150 BR40 52.4 64.5

200 BR40

300 BR40

Type ER reflector lamps
50 ER30
5 ER30
Type PAR reflector lamps

65 PAR38

75 PAR38

85 PAR38

100 PAR38

120 PAR38

150 PAR38

P50 PAR38

Type PAR tungsten-halogen reflector lamps

10 PAR16

60 PAR16

50 PAR20 32.8 34y

60 PAR30S

50 PAR30L

75 PAR30L

45 PAR38

60 PAR38

75 PAR38

90 PARSS

100 PAR38

120 PAR38

Special purpose lamps (infrared heat)

| 25 R-40 51.5 57.0

P50 R-40 71.3 81.y
NOTES
(1) The lower|and uppér temperatures are measured in the CSA lamp temperature apparatus described in CSA C22.2 No.
84.
(2) All standafd testdamps are E26 Edison medium screw base.
(3) Rated voltage—+s—120-\~
(4) Operating position is universal.
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Table 19.8.3
Standard incandescent test lamps for abnormal temperature tests
(See Clauses 15.4.2.4, 15.4.2.5, and 19.3.2.1.)

Lamp type — medium base
Arbitrary (Type A)
Rated lamp Test lamp
Watts Size Watts Size
40 Al9 60 Al9
60 Al9 100 Al9
75 A19 100 A19
100 A19 150 A21
150 A21 300 PS5
P00 A23 300 RS25
$00 PS25 N/A N/A
Type R reflector lamps
Rated lamp Test lamp
atts Type Watts Typp
30 R20 50 R20
50 R20 75 R20
75 R20 150 R40
50 R30 75 R3
75 R30 150 R4
100 R30 150 R4
75 R40 150 R4
100 R40 150 R4
150 R40 300 R4
P00 R40 300 R4D
$00 R40 N/A N/A
Type-BR reflector lamps
Rated lamp Test lamp
atts Fype Watts Typp
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
85 BR40 150 BR40
90 BR40 150 BR40
120 BR40 200 BR40
150 BR40 300 BR40
200 BR40 300 BR40
300 BR40 N/A N/A
Type ER reflector lamps
Rated lamp Test lamp
Watts Type Watts Type
50 ER30 75 ER30
75 ER30 150 ER30
150 ER30 N/A N/A

Table 19.8.3 Continued on Next Page
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Table 19.8.3 Continued

Minimym test lamp wattage for ceiling surface-mounted luminaries, W per lampholdef

Type PAR reflector lamps
Rated lamp Test lamp

Watts Type Watts Type
65 PAR38 100 PAR38
75 PAR38 150 PAR38
85 PAR38 150 PAR38
100 PAR38 150 PAR38
150 PAR38 250 PAR38
250 PAR38 N/A N/A

Type PAR tungsten-halogen reflector lamps
Rated Tamp Test lamp

Watts Type Watts Type
40 PAR16 60 PAR|L6
60 PAR16 90 PARB8
50 PAR20 75 PAR3O0L
60 PAR30S 90 PARB8
50 PAR30L 75 PAR30L
75 PAR30L 120 PARB8
45 PAR38 75 PARB8
60 PAR38 90 PARB8
75 PAR38 120 PARBS8
90 PAR38 N/A N/A
|00 PAR38 N/A N/A
|20 PAR38 N/A N/A

Tablé19.8.4

(See Clause 19.8.7.)

Number of Igmps* Intermediate and Medium Mediumt Mogul
candelabra
1 40 60 60 300
2 25 60 60 300
3 25 60 40 300
4 15 60 25 300
5 or mdre ¥ ¥ ¥ T

design.

* Numbers are|applicable per lampholder type for luminaires with more than one type.
TThis column i applicable only to luminaires in which the lamps are visible in normal use and are part of the deforative

fTests may be'mate—at-at Y :Glllp wattage consistent-withrmar 'r\illg on-the-tumiratre:
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19.9 Branch circuit conductor temperature probe

19.9.1 The temperature probe shown in Figure 19.9.1 shall be positioned in the outlet box adjacent to the
outlet box mounting tabs, as shown, by a mechanical means, to determine the temperature of the branch
circuit conductors during the temperature test.
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Figure 19.9.1
Branch circuit temperature probe
(See Clauses 14.2.7, 14.3.3, and 19.9.1))

P 88.9 mm
| ) (350 in)
|
|Copper surface 69.8 mm
\T/C soldered (2.75 in)

_/_lon top i
: Section A-A 13 mm
- (0.5 in)

i Xl
|
[

965 ™mm

(3.80 in)

S3825A

NOTES

(1) Material: printed circuit board G1U epoxy/glass Z 0Z. COpper.
(2) Copper 25.4 mm (1 in) ID 63.5 mm (2.5 in) OD.

(3) Slots 4.7 mm (0.187 in) wide 14.3 mm (0.563 in) long.

(4) Thermocouple (T/C) on 38 mm (1.5 in) diameter circle.

(5) It is sometimes necessary to drill clearance holes, twice the diameter of the screw, through the probe in order to accommodate
projecting mounting screws.
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19.10 Surface ceiling temperature test apparatus

19.10.1 The temperature test ceiling apparatus shall conform to Figure 19.10.1 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:

(c) a
centg
mou
with

) a

facilifate ease of making branch circuit connections>A 4 x 2-1/2 x 1-3/4 in trade siz

suital

(e) fl
box t

() w
AWG

appr
conts

19.10.2 Thefmocouples may be routed through the flexible conduit to the outlet box.

19.10.3 The

9t
insulation batts positioned*at 90 degrees to each other. The insulation batts shall b

(1) the face and back shall be plywood conforming to Clause 19.32, 1218
square.

mm (48 in)

(2) the sides shall be Z X 6 In trade size wooden members.

(3) the ends shall be 1 x 6 in trade size wooden members.

(4) the inside supports shall be 2 x 4 in trade size wooden members.
metal octagonal outlet box, 4 x 1-1/2 in trade size, shall be Securely mounted
r of the plywood panel, projecting through and flush with the-outer face. One
ting the box is with steel angle brackets attached to opposite sides of the box
vood screws to the inside of the plywood panel.
metal surface utility box with cover may be mounted to the side of the structu

ble for this purpose.

exible metal or nonmetallic conduit may*be installed between the outlet box af
b facilitate replacing damaged conductors.

ring shall consist of one white_ahd one black 14 AWG conductor of any type,
or larger conductor, bonditg the boxes together.

e test ceiling apparatus shall be filled with two layers of faced or unfaced glas

ximately 89 mm (3.5 in) thick and Rsi 1.4 to Rsi 1.9 (R8 to R11), positioned d

test Ceiling apparatus shall be mounted in a draft-free room, and shall be log

ct with the outlet box and slit to completely surround the flexible metal conduif.

in the
mnethod of
and secured

re to
e box is

d the utility

and one 16

s fiber

a)

irectly in

ated not less

than 1800

minimum of 600 mm (24 in) from any wall or other obstruction.

(72 —above the ftoor, a mmimmuomnTof 300 (12— betow theToonT Ceiling, and a
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Figure 19.10.1
Surface ceiling temperature test apparatus

(See Clauses 14.2.5, and 19.10.1.)
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I TR oo size plus
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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.

(c) 4

(2) the sides shall be 2 X 4 In trade sizé wooden members.
(3) the ends shall be 1 x 4 in trade size wooden members.
(4) the inside supports shall be 2 x 4 in trade size wooden members.

metal octagonal outlet box, 4 x 1-1/2 in trade size, shall bemounted in the cq

nter of the

plywgod panel, projecting through and flush with the outer face. The box shall be mounted with

two 9

attached to opposite sides of the box and secured with wedd screws to the inside ¢
plywdod panel.

(d) a metal surface utility box with cover, 4 x 2-1/2%1-3/4 in trade size, shall be m
the sjde of the structure.

(e) fl
utility

() w
AWG

(g) the test wall apparatus shall not be filled with insulation.

19.11.2 They

19.11.3 The
(36 in) abovsd
in a horizontd

exible metal conduit, 3/8 in trade size;~Shall be installed between the outlet bo

teel angle brackets, 1.25 mm (0.050 in) thick, 38 mm (1(5in) long, 25 mm (1

box and secured with straight conrectors.

ring shall consist of one white_anhd one black 14 AWG conductor of any type,
conductor, bonding the boxes together.

mocouples may be routed through the flexible conduit to the outlet box.

test wall shall be mounted in a draft-free room, and shall be located a minimu
the floor)and a minimum of 300 mm (12 in) below the room ceiling, with the
|l position.

n) flanges,
f the

ounted to

X and the

and one 16

m of 900 mm
1 x 4 in ends
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2 x 4 in trade size
plus thickness of

—

plywood back and

face

?

)l
©)
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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) ——
|

su0150
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19.12 Surface-mounted under-cabinet luminaire test alcove

19.12.1 The test alcove shown in Figure 19.12.1 shall have three sides made of plywood conforming to
Clause 19.32, joined at right angles to form a corner with butt-fitted seams secured by wood screws or
nails. Each side shall project 300 mm (12 in) beyond the luminaire.

19.12.2 The luminaire shall be 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 19.12.1
Surface-mounted under-cabinet test alcove
(See Clause 19.12.1.)

LA LD LS LSS LSS L

-/
! Luminaire

(2) The lower drawing is a section through the center of the top view.

(LSS LA

538288

NOTES

(1) The upper drawing is 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) r@ceways, such as flexible condult;

(b) cable and conduit connectors; and

(c) fittings used to fasten hoses in air-handling luminaires.
19.13.2 Normal temperature test
19.13.2.1 Thie sides and top of the test box as shown in Figure 19.18)2.1 for a ceiling- or wall-mounted
luminaire shgll be 13 mm (0.5 in) from the lamp housing or heat-groducing components, pr shall be in

contact with permanently attached parts that are more than 23" mm (0.5 in) from the lanmp housing or
heat-producing components.
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Normal temperature test box for Type Non-IC recessed ceiling-mounted luminaires (not intended

Figure 19.13.2.1

for thermal insulation contact)

(See Clause 19.13.2.1.)
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NOTES

(1) The upper drawi

(2) The lower drawing is the side section through the center of the top view.

ng is 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.


https://ulnorm.com/api/?name=UL 1598 2012.pdf

214 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 SEPTEMBER 17, 2008

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 progressive layers, without applying any compacting procedure.

19.13.3.3 Thie four sides of the test box shown in Figure 19.13.3.2 for a wall-mounted lumihaire shall be
a minimum d|stance of 215 mm (8.5 in) from the lamp housing or heat-producing components. The depth
of the box shpll be 150 mm (6 in) or, if the luminaire is deeper, a dimension that provides contact with the
back of the Igmp 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 until 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.)

.ww/

S4064

NOTES

(1) The upper drawing is a top view.

showing the incremental layers of insulation.

(2) The lower drawing is the side view through the center of the top view,

(3) Dimension D is a minimum of 215 mm (8.5 in).

(4) Dimension E 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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Figure 19.13.3.2

Abnormal temperature test box for Type Non-IC recessed wall-mounted luminaires (not intended

NOTES

for thermal insulation contact)

(See Clause 19.13.3.3.)
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(1) The upper drIawing is a top view.

(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 The'inside Tength of each of the Tour sides of the test box shall be twice the Tight-aperture center
to the building side wall marked on the luminaire, as shown in Table 19.14.1.1 and Figure19.14.1.1.

19.14.1.4 The inside height of the test box shall be the measured height of the luminaire plus the spacing,
as marked on the luminaire, to an overhead building member.

19.14.1.5 Hdles for conduit entrance, thermocouple leads, and supply leads,shall be sealefl.

Table 19.14.1.1
Marked spacing test box inside dimensions for normal{temperature tests

(See Clause 19.14.1.3))

Center-to-center of adjacent Luminaire center to side building Inside length and width of test nside height of
lunfinaires, member, box, test box
mm (in) mm (in) mm (in)
600 (24) 300 (12) 600 (24) Luminaire height
900 (36) 450 (18) 900 (36) plus marked
1200 (48) 600 (24) 1200 (48) spacing from top
of luminaire to
1500 (60) 750 (30) 1500 (60) overhead

1800 (72) 900 (36) 1800 (72) pbuilding member
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Figure 19.14.1.1
Marked spacings test box normal temperature

(See Clauses 11.8.3.1, 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 11.8.3.1 and 19.14.1.2.)
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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

19.14.2.1 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 (0.5 in) from the lamp housing or other heat-producing components.

19.14.2.4 Thie following parts may contact the test box:
(a) raceways, such as flexible conduit;
(b) cable and conduit connectors; or

(c) fiftings 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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AW W WA W W W W WA WA WA WAL N

W W W W W . W . W W . G

ZZ777

Legend:

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


https://ulnorm.com/api/?name=UL 1598 2012.pdf

222 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 SEPTEMBER 17, 2008

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 Thermal insulation of the loose-fill type specified in Clause 19.16 shall be poured into the test
box through {he open top, In progressive layers, without applying any compacting procedurg.
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Figure 19.14.3.1
Marked spacings test box abnormal temperature — thermal insulation

(See Clause 19.14.3.1))
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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 permanently attached part of the lamp housing.

19.15.3 The|four sides of the test box shown in Figure 19.15.2 for a wall-mounted lumingjre shall be a
minimum disfance of 215 mm (8.5 in) from the nearest part of the lamp housing. Fhe)degth of the box
shall be 150 jmm (6 in) or, if the luminaire is deeper, a dimension that provides contdct with the back of
the lamp housing.

19.15.4 Thermal insulation of the loose-fill type specified in Clause 19.16 shall be poured intp the test box
through the dpen top, until level with the top, without applying any compaeting 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.)

S3834A

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) 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.)

S38$5A

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 Rain test apparatus

19.17.1 Therain test apparatus shall to consist of 3 spray heads mounted in a water supplyf 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

(max.)

H (drill through)

ANSI/ASME B1.20.1

FF 20 1 /50 e 3 o 2 in—Tepered—pipe
\l/—lm thread -
: D
¢ 4

Body
45° Countersink — N (mox)
S (deep) 3 Holes T (drill through)
/7 space,120°
\ L %
p o a R (dril to depth
| required for throat)

V (hex. or round
bar stock)

Y
—a| M [——

U (drill through)

—e] K |——

J |

3. Square section slots — W wide x G deep — space 120° -
60° helix - leading edges tangent to radial holes

RT100Y Insert
ltem mm (in) Item mm (in)

A 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 | 0.575 — 0.576
D 14.68 — 0.578- 0.580 Q 11.51 — 11.53 [ 0.453 — 0.454

14.73

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 V 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.
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Figure 19.18.1
Sprinkler test apparatus

(See Clause 19.18.1.)
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NOTES

(1) Dimension A is 915 mm (36 in).

(2) Dimension B is 75 to 150 mm (3 to 6 in).

(3) Dimension C is 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 Bond impedance

19.19.1.1 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
evaluated.

19.19.2 Ground continuity

means being

19.19.2.1 The ground continuity test apparatus shall be an ohmmeter or similar indicating instrument

capable of measuring 0.10 Q.

19.20 Dielecfric voltage-withstand test apparatus

19.20.1 The [dielectric voltage-withstand test apparatus shall include a 40 to 70 Hztransforn
essentially sihusoidal output with a rating sufficient to maintain the required test potential an
indicating angl regulating the output test potential. The sensitivity for the trip circuit shall be g
100 mA at the specified test voltage, and the equipment shall include antaudible or visible
breakdown.

19.20.2 If the output of the test equipment is 500 VA or more, thedtest potential shall be i
voltmeter in the primary circuit or in a tertiary winding circuit, hy)aselector switch marked t
test potential{ or by a marking in a readily visible location to indicate the test potential of equi
a single test potential output. When a marking is used withauit"an indicating voltmeter, the eq
include a pogitive means, such as a power-on lamp, to.indicate that the manually reset sw
reset following a tripout.

19.20.3 If th
in the output

output of the test equipment is lessthan 500 VA, the equipment shall includ
circuit to directly indicate the testypotential.
19.21 Impacf test apparatus

19.21.1 The
0.54 kg (1.18

impact shall be produced by dropping a steel sphere 51 mm (2 in) in diameter
Ib) from the heightsrequired to produce the desired impact force, as shown in F

19.21.2 For
as a pendulu
Figure 19.21

burfaces otherthan horizontal, the steel sphere shall be suspended by a cord ar
M throughthe vertical distance required to produce the required impact force
2.

her having an
d a means of
maximum of
indication of

hdicated by a
b indicate the
pment having
uipment shall
tch has been

e a voltmeter

land weighing
gure 19.21.1.

d shall swing
as shown in
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Figure 19.21.1
Impact test apparatus horizontal surface

(See Clauses 16.5.7.2 and 19.21.1.)
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Figure9.21.2
Impact test apparatus vertical surface

(See Clauses 16.5.7.2 and 19.21.2.)
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19.22 Articulate probe

19.22.1 The articulate probe shall be constructed 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.)
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(1) All dimensions are in millimeters

(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 Conduit knockout and twistout test apparatus

19.23.1 A conduit knockout or twistout test plate shall be supported as shown in Figure 19.23.1.
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Figure 19.23.1
Knockout and twistout test plate support apparatus

(See Clause 19.23.1.)
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NOTES
(1) The outer line indicates the test plate size.
(2) Dimension A, the minimum dimension to the outside diameter of the knockout, is 13 mm (0.5 in).

(3) Dimension B, the minimum area of support, is 13 mm (0.5 in).
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19.24 Five-inch flame test apparatus
19.24.1 The test apparatus shall be as shown Figure 19.24.1 and in accordance with ASTM D 5048.
19.24.1 (MEX) In Mexico, Clause 19.24.1 does not apply.

19.24.2 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).

19.24.3 The burner shall be supported by a 20 degree angle block, and suitable guidance means shall
be provided to allow the burner to be positioned repeatedly in the same position relative to the material
under test.

19.24.4 Thealgas supply shall be of technical grade methane gas or natural gas having an lenergy density
of approximafely 37 mJ/m3 (1000 btu/ft3).

19.24.5 A cdtton indicator shall be placed approximately 300 mm (12 in) below the test spécimen.
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Figure 19.24.1
Five-inch flame test apparatus

(See Clause 19.24.1.)

Test
specimen

—

i
—

\_/
C
_L a Cotton
— ( ) 1
Flame Test
aodjustment position

S383pA

NOTES

(1) Dimension A, the flame height, is 125 mm (5 in) in the vertical position.

(2) Dimension B, the inner flame cone height, is 40 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 The test specimen shall be 25 mm (1 in) wide and 200 mm (8 in) long, and shall be attached to

the backing

19.26.3 The
weighing 18

late by the manufacturer, using the proposed adnhesive and production metho

weight shall be a round steel bar 100 mm (4 in) in diameter, approximately 30
g (40 Ib), and producing a pressure of 69 kPa (10 Ibs/in?) on the test.specimg

Figure 19.26.1

Gasket compression test apparatus
(See Clause 19.26.1.)

50 mm)(27in)
’—

\

225 mm (9 in)

200 mm (8 in)

-.|

= 25 mm (1 in)

k— 100 mm (4 in)

}

300 mm (12 in) g

—— Weight

H.

(22 in) long,
PN,

i+

S38408

19.27 Lampholder mounting torque test apparatus

Test specimen
Backing plate

19.27.1 The test apparatus shall be as shown in Figure 19.27.1.
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Figure 19.27.1
Medium-base lampholder mounting torsion test apparatus
(See Clause 19.27.1.)
o] [o]
°] [°]
Top view ] ]
:| (IMN — — 102mm
[ (4 in)
|
Side view
SB1097C (10 Ibs)
19.28 Glow-\vire test apparatus
19.28.1 The [description of the test apparatus shown in Figure 19.28.1 is an excerpt from IHC 60695-2-1.
See the IEC publication for complete apparatus details and operation.
19.28.1 (MEK) In Mexico, the description of the test apparatus shown in Figure 19.28.1 is ar| excerpt from
NMX-J-565/2+10-ANCE. See the ANCI publication for complete apparatus details and operation.

19.28.2 The
diameter of 4

19.28.3 A sh

glow-wire shall consist of a specified loop of a nickel/chromium (80/20) wire W
mm (0.16 in). The loop shall be formed so as to prevent fine cracking at the {

eathed fie-wire thermocouple, having an overall diameter of 0.5 mm (0.02 in

NiCr and NiAl, Typé.K, with the welded point located inside the sheath, shall be used for n

temperature

bf the glow-wire. The sheath shall consist of a metal resistant to the temperaty

960 °C. The

ith a nominal
ip.
and wires of

neasuring the
re of at least

hermocouple 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.
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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.

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 dvaluate of the risk of spread of fire or of 1alling glowing particles from the specjmen, a piece
of flat, smooth, white pine wood board, approximately 10 mm (0.4 in) thick and covered withla single layer
of tissue papgr, in loose contact, shall be located at a distance of 200 £ 5 mm (7.8y+.0.2 fin) below the
glow-wire. The tissue paper shall be undyed, soft, strong, and lightweight, weighing betwegn 12 and 30
gm/m? (0.004 and 0.009 oz/ft?).
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Figure 19.28.1
Glow-wire test apparatus

(See Clauses 16.7.6 and 19.28.1.)
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g
= =
Eliﬁuuummmm :

Stop clamp J Z— Penetration scale

i L

\.( T ——
=

inserted in

L Thermocouple

4 mm (0.16 in)

glow—wire tip

J—r/_;gam (1.25 in)

9 ]_
(O?E;n in)

-

12 mm (0.47 in) —-= Glow—wire detail

50 mm (1.96 in)
70 mm (2.75 in)

S3841A


https://ulnorm.com/api/?name=UL 1598 2012.pdf

244 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598

SEPTEMBER 17, 2008

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 16.25.7, 16.25.9, and 19.29.1.)

25mm 75mm 2o5mm
a in (3 in a in

5 HLITAAR

I T YT T T T T TN Y PP TT YUY TV DUTTY

T om 3

10mm €0.4 in)

$3842

19.29.1 (MEK) In Mexico, the test apparatus shall be as shown in Figure 19.29.1 and in ac

NMX-J-307-ANCE.

19.30 Verticgl burning flame.test apparatus

19.30.1 The ftest appardtus shall be as shown in Figure 19.30.1 and in accordance with A

19.30.1 (MEK) InMexico, Clause 19.30 does not apply.

19.30.2 The |buener shall be of the Bunsen or Tirrill type with a length of tube 89 to 101 mm|

/— SPECIMEN

45

rordance with

S5TM D 3801.

(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/m3 (1000 btu/ft3).
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Figure 19.30.1
Vertical burning flame test apparatus

(See Clauses 16.26.5 and 19.30.1.)

N

ESNNINNNNNNNNN\N

J

>
i——I

Cotton

(T ( ) 1

Flame Test
adjustment position
S3843A

NOTES

(1) Dimension A, the flame height, is 19 mm (0.75 in) in the vertical position.

(2) Dimension B, the distance from the cotton location to the test specimen, is 300 mm (12 in).
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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

(0.035 in). 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

Specimen

-

~ )

Flame Test
adjustment position

S3844A

NOTE: Dimensign A, flame height, is"11 to 13 mm (0.43 to 0.5 in) in the vertical position.

19.32 Plywopd 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.
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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:

(a) vibration table (Figure 19.34.1 (MEX)),

(b) nhounfing arm, and

(c) chronometer.
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Figure 19.34.1 (MEX)
Vibration table

(See Clause 19.34.1 (MEX).)
Attachment point for a

luminaire in the Y axis

Z axis
X axis /A/
KLK 250 mm to
N— attachment
point
\_/ '
Y axis %
M\
U
|~
N\

su0112
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20 Marking
20.1 General

20.1.1 A luminaire shall be legibly marked using one or more of the following methods in accordance with
Table 20.1.1:

(a) lettering on a pressure-sensitive label,
(b) paint stencilled lettering;

(c) ink-stamped machine lettering;

(d) i||\k-hand—stamped lettering;
(e) indelibly printed lettering;

(f) die-stamped lettering;

(g) gmbossed lettering;

(h) molded or cast lettering; and
(i) etched lettering in metal.

20.1.2 A pictogram in accordance with Annex D may bé’used as a substitute for the corregponding text
of Table 20.1.1, and shall be the subject of special investigation.

20.1.3 A mafking 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 Tables 20.1.2 and 20.1.3.

20.1.4 "Verbptim" in the “Text” column.@f-Table 20.1.1 indicates that the marking shall consjst of only the
exact words |shown or a marking incliding these words and conveying the original intent. Alternative
wording for other markings in thetTable may be used, subject to evaluation.

20.1.5 The characters of emibgssed, molded, or cast lettering, either in or out, shall be a mirjimum of 0.25
mm (0.010 in) in depth.

20.1.6 When a permanent-type label (Type P) is required in accordance with Table [20.1.3, paint
stencilled, in§-stamped, and indelibly printed lettering shall be legible as determined by the fest of Clause
20.3. The stgmpifig device shall provide consistent and even pressure, regardless of the operator.

20.1.7 Pressure-sensitive labels and nameplates of the permanent type (Type P) that are secured by
adhesive shall be in accordance with CSA C22.2 No. 0.15 or UL 969.

20.1.7 (MEX) In Mexico, Clause 20.1.7 does not apply.
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20.1.8 The adhesive of pressure-sensitive labels and nameplates of the permanent type (Type P) shall
be suitable for the mounting surface, temperature, and environment.

20.2 ldentific

20.2.1 Alum

ation and ratings

inaire shall be marked with the following:

(a) manufacturer’s identification, in accordance with Table 20.1.1, ltem 4.1,

(b) date code of at least the month and year of manufacture, in accordance with Table 20.1.1,
Item 4.3;

(c) féctory identificafion, 1T more than one locafion, In accordance with Table 20.1LT

and
(d) o

20.2.2 Alum
designation i

20.2.3 A luni
hertz, and tof

(a) the required marking is shown on the ballast or ttansformer, and is visible durir

and i

(b) the luminaire is intended for use with a remote ballast or transformer.

20.2.4 Wher
than one pagc

(a) the manufacturer’s identification, in accordance with Table 20.1.1, Item 4.1; ang

(b) p
with

20.2.5 (CAN
which may reg

20.2.5 (MEX

ther markings, as required.

naire shall be marked with catalogue number, model number, series number, o
h accordance with Table 20.1.1, Item 4.2.

inaire that employs a ballast or transformer shall be marked with the input r

al amperes or watts, in accordance with Table 20.14,{Jtem 1.3, unless:

hspection of wire connections; or

p parts of a luminaire, except for lenses, diffusers, and decorative parts, are sh
kage, each package shall be marked with the following:

art numbers, group numbers, descriptive designation, or other identification, in
[able 20.1.1, ltem~1:8.

In Canada, bilingual marking is the jurisdiction of Canadian provincial regulato
quire marking to also be in French, as shown in Annex B.

In_México, all markings shall be in Spanish.

, ltem 4.6;

I other similar

hting in volts,

g installation

pped in more

accordance

ry authorities,
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20.3 Durability of stamped ink marking test

20.3.1 Stamped ink markings shall be dried at room temperature for at least 5 d, after which they shall be
given one wipe with a cloth dampened with water, and then a second wipe with a cloth dampened with
mineral spirits, without becoming illegible.

20.4 Luminaire mounting and orientation

20.4.1 When the mounting position of a luminaire is not visually evident and it is required to be mounted
or oriented in a particular position to comply with this Standard, a marking shall be provided to instruct the

installer, in accordance with Table 20.1.1, Item 2.13.

20.4.2 A lunm
°C, during thg
in accordanc

20.5 Wiring i
20.5.1 Wirin
maintaining p
the instructio
person famili
with Table 2
20.6 (MEX)

20.6.1 (MEX|

20.6.1.1 (MH
the requirem

inaire that has a mounting surface temperature of more than 90 °C, but noi.n
b normal temperature test shall be marked for installation on a noncombustible
b with Table 20.1.1, Item 2.6.

nstructions

) instructions that specify the proper method of connectitg,the grounding
olarity shall be included with the luminaire in a manner that will require the instg
hs during installation, or the luminaire carton shall be marked to require ing
hr with the construction and operation of the product and the hazards involved, i
1.1, Item 1.31.

Marking requirements in Mexico

General

X) In Mexico, markings and labels ‘0 luminaires, instruction sheets, and carto
pnts of Clauses 20.6.2 (MEX), 2016.3 (MEX), and 20.6.4 (MEX), as applicable.

ore than 150
surface only,

means and
lller to handle
tallation by a
h accordance

ns shall meet

20.6.1.2 (MHX) In Mexico, markings atid-labels on luminaires, instruction sheets, and cartops shall meet
the following [requirements:
(a) the use of a period-as'decimal point shall not be allowed. A comma shall be uded as a
decimal point.

(b) magnitudesiless than the unit shall be represented with a zero followed by #, w

equa

(c) ld

s magnitude (for example, 90 cm = 0.90 m).

tten size shall not apply to any marking.

here #

(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) ~.
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20.6.2 (MEX) Luminaires
20.6.2.1 (MEX) In Mexico, luminaires shall be marked with the following:

(a) the name or trademark, model, or manner in which the manufacturer or importer identifies
the product;

(b) the maximum wattage in watts and maximum current in amperes;
(c) the nominal frequency (Hz), when the frequency is different from 60 Hz;

(d) the type and lamp wattage in watts;

(e) g statement that identifies the origin of the product;

(f) the following statement in accordance with Table C.1 (MEX), Item 1.43:.PARA
CONEXIONES DE ALIMENTACION UTILICE CONDUCTORES ADECUADOS PARA: XX °C
the t¢mperature in accordance with Table 20.6.2.1 (MEX);

(g) the following statement for indoor luminaires only: TEMPERATFURA AMBIENTH MAXIMA
DE QPERACION: XX °C, in accordance with Table 20.6.2.1 (MEX) and Table C.1 (MEX), Item

2.32.
Table 20.6.2.1 (MEX)
Marking for temperature at possiblepoints of contact
(See Clause 20.6:24MEX).)
Temperatiire at the points of possible contact of the Temperature to be marked on the luminairg, °C
supply conductors and the luminaire, °C
60 or less 60
61 - 75 75
76 — 90 90
91 - 105 105
106 — 125 125
126 — 155 155
156 4200 200
NOTE Thesg values include \the ambient temperature.
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20.6.3 (MEX) Instruction sheets
20.6.3.1 (MEX) In Mexico, instruction sheets shall include the following:
(a) a sentence that invites the customer to read the instruction sheet;

(b) the national manufacturer’s or importer's name, address, telephone number, and telefax
number;

(c) the name or trademark, model, or manner in which the manufacturer or importer identifies
the product;

(d) dlectrical connection Iinstructions for the appropriate function of the Tuminaire;-ahd
(e) nominal electrical input features of the luminaire according to Clause 20:6.2 (MEX).
20.6.4 (MEX) Cartons
20.6.4.1 (MBX) In Mexico, cartons shall include the following markings:
(a) g graphic representation or product name, except when it(ijs obvious;

(b) the national manufacturer’s or importer's name, address, telephone number, and telefax
number;

(c) &f 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;

() the number ot pieces per carton.



https://ulnorm.com/api/?name=UL 1598 2012.pdf

254 NMX-J-307/1-ANCE ¢ C22.2 NO. 250.0-08 ¢ UL 1598 SEPTEMBER 17, 2008

Table 20.1.1
List of required markings

Item Installation instructions Text Format Clause reference
11 MIN __ °C SUPPLY CONDUCTORS Verbatim S24-L.3 and 6.7.2.4
S32-L4 6.15.1.5
6.15.1.5 (CAN)
7.23.2
7.2.3.3
7.23.4
7.2.35
8.5.2
10.6.9 (USA)
10.6.9 (CAN)
19.6.10 (CAN)
11.8.1.2
12.3.4.1
1.2 CONNECT TO BRANCH CIRCUIT RATED ___ S24-1.3 11.8.1.8
AMHS MAX 11.8.1.9
1.3 __ |OLTS ___ AMPS ___ WATTS ___ HERTZ or S24-L3 20.2.3
_VM___A__W__ HZ
14 _ MOLTS__ _HERTZor___V__ HZ S24-1.3 6.2.2
7.1.4
1.5 N orfNEUTRAL or W or WHITE S24-L.3 6.10.1
1.6 SUITABLE FOR OPERATION IN AMBIENT NOT S24-L.2 12431
EXCEEDING ___ °C
1.7 SUITABLE FOR USE AS A RACEWAY S24-1L.3 5.20.3
1.8 ASSEMBLE PART [Catalogue Number] S24-L4 5.2.3
ONLY WITH PART [Catalogue Number] 20.2.4
1.9 USH ONLY WITH [Manufacturer] [Catalogue S24-1L.2 11.8.1.7
Number] TRIMS
1.10 |USHONLY WITH [Manufacturer] [Catalogue S24-L.2 11.7.1.8 (USA)
Nunber] LUMINAIRE 14.2.4.4 (USA)
1.11 |USHWITH LISTED LIGHT DIFFUSER S24-1.2 14.2.4.3 (USA)
1.12 | PRQPRIETARY WIRING SYSTEM S24-1.2 6.15.1.1
[Name, Part Number, Cautionary Marking]
1.13 | DO NOT INSTALL INSULATI@N WITHIN 76 mm (3 S24-L.2 11.8.1.10
in) QF ANY PART OF THE EUMINAIRE 11.8.4.1
1.14 | VAPPOR BARRIER MUST ‘BE SUITABLE FOR 90 °C S24-L.2 11.8.1.12
11]8.1.12 (USA)
1.15 | SUITABLE FOR AIR=HANDLING USE S24-L.2 12.2.4.1
1.16 | VENTILATING'®@R COOLED AIR ONLY S24-L.2 12.2.4.2
1.17 | INSTALL GNLY IN ENVIRONMENTAL AIR- S24-L.3 12.2.4.7
HANDLING,SPACES WHERE A COMPLETE
METIAL:ENCLOSED WIRING SYSTEM IS
PROVIDED
1.18 | ONLY FOR USE IN ENVIRONMENTAL AIR- S24-L.2 12.2.4.6
HANDLING SPACES OTHER THAN DUCTS OR
PLENUMS OR WHEN ATTACHED TO PARTS THAT
COVER VENT OPENINGS IN ACCORDANCE WITH
THE CEILING FIRE-RATING SPECIFICATION
1.19 |INSTALL WITH MINIMUM SPACINGS BETWEEN S24-1.2 11.7.1.11
(a) CENTER-TO-CENTER OF ADJACENT 11.8.3.1
LUMINAIRES: mm ( in); 12.34.2
(b) TOP OF LUMINAIRE TO OVERHEAD BUILDING
MEMBER: mm ( in);
(c) LUMINAIRE CENTER TO SIDE BUILDING
MEMBER: mm ( in).

Table 20.1.1 Continued on Next Page
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Table 20.1.1 Continued

Item Installation instructions Text Format Clause reference
1.20 INSTALL PHOTOCONTROL OR SHORTING PLUG S24-L.2 6.4.1.5
1.21 | THIS LUMINAIRE MUST BE MOUNTED OR S24-L.2 10.2.5
SUPPORTED INDEPENDENTLY OF AN OUTLET 10.2.5 (USA)
BOX
1.22 FOR CHAIN OR HOOK SUSPENSION ONLY S24-L.2 10.8.4
1.23 LIMIT RANGE OF ADJUSTMENT TO [Instruction] S24-L1 13.4.9.2
1.24 |FOR USE ONLY WITH A LUMINAIRE WITH S24-L.2 10.3.9
INTEGRAL SUPPLY CONDUCTOR SUPPORT
1.25 PUSH CONDUCTORS INTO JUNCTION BOX S24-1.2 7.2.7.2
1.26 FOR O SENTNONTFIRE-RATED INSTALCLATIONS S22 11.4.7
ONLY 11.8.5.2
1.27 FOR LINE VOLTS-AMPERES MULTIPLY TOTAL S24-L.3 8.6.1
LAMP WATTAGE BY 1.5
1.28 FOR LINE VOLTS-AMPERES MULTIPLY TOTAL S24-3 8.6.1
LAMP WATTAGE BY 2.5
1.29 FOR LINE VOLTS-AMPERES MULTIPLY TOTAL S24-1.3 8.6.1
LENGTH OF ALL LAMPS IN INCHES BY ___
1.30 USH THERMALLY PROTECTED BALLAST FOR S24-L.2 8.6.3
TYPE LAMPS
1.31 | THI§ PRODUCT MUST BE INSTALLED IN S24-14 10.8.1
ACQORDANCE WITH THE APPLICABLE 20.5.1
INSTALLATION CODE BY A PERSON FAMILIAR
WITH THE CONSTRUCTION AND OPERATION OF
THE|PRODUCT AND THE HAZARDS INVOLVED
1.32 | CONSULT A QUALIFIED ELECTRICIAN TO S24-L4 10.8.1
ENSURE CORRECT BRANCH CIRCUIT 1p.8.1 (CAN)
CONDUCTOR
1.33 INSTALLATION OR ASSEMBLY INSTRUCTIONS S16-L5 51.2
5.2.2
5.15.2.4
5.15.2.5
6.14.1.3
6.14.2.13
6.15.1.1
6.15.1.3
7.3.1.2
10.2.5
1p.2.5 (USA)
10.2.6
10.6.7 (USA)
11.1.4
11.84.1
11.8.5.1
13.4.9.3
1.34 | ROUGH-IN SECTION FOR USE WITH FINISHING S16-L2 11.8.1.5
SECTION ___
1.35 FINISHING-SECTION FOR USE WITH ROUGH-IN S16-L2 11.84.1
SECTION ___
1.36 ROUGH-IN SECTION __ FOR CONVERTIBLE S16-L2 11.84.1
RECESSED LUMINAIRE
1.37 FOR CABLE USE ONLY — NOT FOR PULLING S24-L3 11.3.3
WIRES

Table 20.1.1 Continued on Next Page
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Table 20.1.1 Continued

Iltem Installation instructions Text Format Clause reference
1.38 | TYPE-IC TRIMS/FINISHING SECTIONS: AA BB CC S24-L.3 11.8.4.1
[etc.]
TYPE NON-IC TRIMS/FINISHING SECTIONS: AA
BB CC [etc.]
1.39 |FOR USE IN ONE- AND TWO-FAMILY DWELLINGS S24-1.3 11.8.5.2
ONLY or
NOT FOR USE IN ENVIRONMENTAL AIR-
HANDLING SPACES
1.40 |MAXIMUMOF__~ AWG THROUGH S24-1.3 11.3.3
BRANCH CIRCUIT CONDUCTOR SUITABLE FOR 14.10.3
°C PERMITTED IN BOX 14.11.2
1.41 | USHBALLAST FOR WATT TYPE S24-L.2 6.7.2.3
LAMP
1.42 | THI$ LUMINAIRE IS PROVIDED WITH A FACTORY- S24-1.2 8.7
INSTALLED EMERGENCY LIGHTING BATTERY
PACK
1.43 | FOR INSTALLATION USE SUPPLY CONDUCTORS Verbatim S24-1.3 2p.6.2 (MEX)
RATED °C
1.44 | IMPORTANT SAFETY INSTRUCTIONS Verbatim S24-L5 8]10.2 (CAN)
Item Mounting locations Text Format Clayse reference
2.1 DRY| LOCATIONS ONLY Verbatim S24-L.2 13.1.2
2.2 SUITABLE FOR DAMP LOCATIONS Verbatim S24-L.2 13.1.2
13.3.1.1
2.3 SUITABLE FOR WET LOCATIONS \erbatim S24-1.2 13.1.2
13.4.9.1
2.4 OUTIDOOR USE ONLY Verbatim S24-L.2 8.2.1
2.5 NOT| FOR USE IN DWELLINGS Verbatim S24-1.3 6.7.1.1
6.15.1.4
7.2.3.2
10.6.9 (USA)
1D.6.9 (CAN)
10.6.10 (CAN)
11.8.1.2
2.6 NONCOMBUSTIBLE SURFAGE ONLY Verbatim S24-L.3 10.4.9
10.8.3
11.7.1.10
20.4.2
2.7 ACJESS ABOVE.EEILING REQUIRED Verbatim S24-1.2 11.6.1.1
11.8.1.4
2.8 ACJESS BEHIND WALL REQUIRED Verbatim S24-L.2 11.8.1.4
2.9 FOR NONCOMBUSTIBLE CEILING PLENUM ONLY S24-L.2 12.2.45
2.10 | WALUL"MOUNT ONLY Verbatim S24-L.2 7.2.7.1
10.7.2
14.2.1
2.11 | COVERED CEILING MOUNT ONLY S24-L.2 13.4.8.3
13.4.8.6
2.12 | SUITABLE FOR UNDER-CABINET MOUNT Verbatim S24-L.2 10.8.2 (USA)
2.13 | MOUNTING ORIENTATION — (Such as this end up) S24-L.2 20.4.1
2.14 | SUITABLE FOR GROUND-MOUNTED RECESSED S24-L.2 13.4.8.13
2.15 | RESERVED
2.16 | SUITABLE FOR CONTINUOUS ROW MOUNTING S24-L.2 5.19.1
2.17 |INSTALL IN BUILDINGS OF FIRE-RESISTIVE S24-L.2 11.8.1.3
CONSTRUCTION — MOUNT ON
NONCOMBUSTIBLE MATERIAL

Table 20.1.1 Continued on Next Page
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Table 20.1.1 Continued

Iltem Installation instructions Text Format Clause reference
2.18 |SUITABLE FOR MOUNTING WITHIN 1.2 m (4 ft) OF S24-L.2 13.4.8.8
THE GROUND 13.4.8.10
13.4.8.12
2.19 | MOUNT A MINIMUM OF 1.2 m (4 ft) ABOVE S24-L5 12.3.4.1
COOKING SURFACE
2.20 | FOR USE IN CONCRETE ONLY S24-1.2 11.7.1.9
11.8.1.14
2.21 | SUITABLE FOR USE IN POURED CONCRETE S24-L.2 11.4.6
2.22 | SUITABLE FOR USE WITHIN COMMERCIAL S24-L.2 12.3.4.1
COQKING HOOD
223 |TYPE IC S24-L.3 11.51.1
11.8.1.11
11.8.1.13
11.8.4.1
2.24 | INHERENTLY PROTECTED S24-1-3 11.5.1.1
11.8.1.13
2.25 | OPHN CEILING MOUNT ONLY S24-L1 11.7.1.12
2.26 | CANOPY LUMINAIRE — NOT THERMALLY S24-L.2 11.51.1
PRTECTED 11.7.1.11
2.27 | SUITABLE FOR GROUND-MOUNTED RECESSED S24-L.2 11.5.1.1
ONLY 11.7.1.10
11.8.1.14
2.28 Resg¢rved
2.29 | Resg¢rved
2.30 | Resg¢rved
2.31 |PLALCE LIGHT SOURCE NO CLOSER THAN___mm S24-L1 19.1.2
(__Jn) TO ANY COMBUSTIBLE SURFACE
2.32 | MAXNIMUM AMBIENT OPERATING TEMPERATURE Verbatim S24-L.2 2p.6.2 (MEX)
°C
Item User maintenance Text Format Clayse reference
3.1 MAXY  WATTSTYPE __ or Verbatim S48-L1 for “MAX” 7.1.2
MAXY _ WTYPE and S24-L1 for 7.25.2
remainder of 7.2.6.1
marking text 7.3.1.2
11.8.2.1
11.8.2.5
3.2 MAXY  WATTSIYRE __ SHIELDED or Verbatim S48-L1 for “MAX” 7.3.1.2
MAXY ~ WTYPE. > SHIELDED and S24-L1 for
remainder of
marking text
3.3 MAX S N\WATTS or MAX W S24-L1 6.5.1
3.4 MAX_~ AMPS or S24-11 6.5.1
MAX A
3.5 FUSE [identification] _ AMPS S24-L6 6.6.2
3.6 DISCONNECT POWER BEFORE SERVICING S24-L1 6.4.1.4
7.3.2.3
9.5.3
3.7 AC ONLY S24-L.3 6.2.2
3.8 RELAMP WITH __ WATTS TYPE ___ [lamp ANSI S24-L1 9.3.1
designation] 9.4.1.1
9.6.1
3.9 RELAMP WITH PAR LAMP ONLY S24-L1 9.3.1
3.10 |INSERT IN THIS LAMPHOLDER FIRST S24-L1 7.3.2.1
9.5.1

Table 20.1.1 Continued on Next Page
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Table 20.1.1 Continued

Iltem Installation instructions Text Format Clause reference
3.11 | BLINKING LIGHT OF THIS THERMALLY S24-L1 11.8.1.10
PROTECTED LUMINAIRE MAY INDICATE 11.8.1.11
OVERHEATING
3.12 | KEEP PROTECTIVE BARRIER IN PLACE or S24-L1 7.3.1.4
REPLACE REMOVABLE PARTS AFTER 7.3.1.4 (USA)
SERVICING 9.6.5
3.13 | UV LIGHT SOURCE - KEEP PROTECTIVE S24-L1 9.6.6
BARRIER IN PLACE
3.14 |USE MAX __ WATTS TYPE ___ ONLY S24-11 9.6.2
3.15 SEE_QOTHER (BACK) SIDE FOR RFEI AMPING S24-11 11.8.2.4
INSTRUCTIONS
3.16 |USH__ VOLT LAMPS or USE ___ V LAMPS S24-L1 9.6.2
3.17 | CAUTION - RISK OF FIRE Verbatim S24-L1 7.1.2
1.1.2 (CAN)
7.25.2
7{2.5.2 (CAN)
7.2.6.1
7]2.6.1 (CAN)
7.3.1.2
7]3.1.2 (CAN)
9.3.1
10.8.1
1p.8.1 (CAN)
11.8.2.1
11.8.2.1 (CAN)
11.8.2.5
11.8.2.5 (CAN)
3.18 | CAUTION — RISK OF SHOCK Verbatim S24-L1 6.4.1.4
6{4.1.4 (CAN)
7.3.2.1
7{3.2.1 (CAN)
7.3.2.3
7{3.2.3 (CAN)
9.5.1
9.5.1 (CAN)
9.5.3
9.5.3 (CAN)
3.19 | CAUTION — RISK OF RERSONAL INJURY Verbatim S24-L1 8.6.5
9.6.6
9.6.6 (CAN)
3.20 | USHLAMP MARKED “SUITABLE FOR USE IN Verbatim S24-L1 7.3.1.2
OPHEN LUMINAIRES”
3.21 |USHONLY TYPE WATTS LAMPS S24-L1 8.6.4
3.22 CAUTION=—TO AVOID OV EXPOSURERISK,USE Veratim S24-tT 94.1.1
ANSI TYPE () LAMP ONLY. DO NOT INSTALL A
LAMP THAT REQUIRES UV FILTERING. (The blank
space shall be filled with “E or O” or “O”".)
3.23 | CAUTION — UV EXPOSURE RISK. USE MFR. () Verbatim S24-L1 9.4.2.1
TYPE NO. () LAMP OR ANSI TYPE “E” OR “O
ONLY.” (The blank spaces shall be filled with the
lamp manufacturer’'s name and lamp catalogue
number).
3.24 | BALLAST DISCONNECT Verbatim S24-L6 8.9.1 (CAN)

Table 20.1.1 Continued on Next Page
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Table 20.1.1 Continued

Iltem Installation instructions Text Format Clause reference
3.25 | UNPLUG POWER SUPPLY CORD LOCATED AT S24-L6 8.9.1(CAN)

or
UNPLUG CONNECTOR LOCATED AT

3.26 | DANGER - RISK OF SHOCK — DISCONNECT Verbatim S48-L5 8.10.2 (CAN)
POWER BEFORE INSTALLATION
3.27 | THIS LUMINAIRE IS PROVIDED WITH A FACTORY- S24-L6 8.9.4 (CAN)

INSTALLED EMERGENCY LIGHTING PACK AND
MUST BE SERVICED BY A PERSON FAMILIAR

WITH THE CONSTRUCTION AND OPERATION OF
THE|PRODUCT AND THE HAZARDS INVOLVED
3.28 DANGER — RISK OF SHOCK S48-L6 and 8.9.4 (CAN)
DISCONNECT ALL POWER AND DISABLE THE S24-16
BAT[TERY PACK POWER BEFORE SERVICING
BALLAST REPLACEMENT REQUIRES
REQONNECTION OF WIRES THAT MAY BE
ENERGIZED
ITEM Miscellaneous markings Text Format Clayse reference
4.1 MANUFACTURER’S IDENTIFICATION S16-L2 8.6.2
11.8.1.6
11.8.4.1
20.2.1
20.2.4
4.2 CATALOGUE NUMBER OR CAT. NO. S16-L2 8.6.2
OR BIMILAR PRODUCT IDENTIFICATION 11.8.1.6
11.8.4.1
20.2.2
4.3 DATE MARKING OR CODED FORM CONSISTING S16-L.2 20.2.1
OF, AT LEAST, MONTH AND YEAR
4.4 G 0r1GR or GRD or GND or GRND or &GROUND or S24-1.3 6.14.2.9
= 6.14.2.12
4.5 TO PREVENT ELECTRIC SHOCK;;-MATCH WIDE S16-L5 6.10.4
BLAPE OF PLUG TO WIDE SLOT
4.6 FACITORY IDENTIFICATION S16-L2 20.2.1
4.7 THI$ LUMINAIRE)ISTDESIGNED FOR USE WITH Verbatim S24-11 8.6.5
GERMICIDAL/TAMPS AND MUST BE INSTALLED
IN COMPLIANEE WITH COMPETENT TECHNICAL
DIRECTIONS TO PREVENT THE USER’S EYE AND
BARENSKIN FROM EXPOSURE TO HARMFUL UV
RADIATION:

NOTE: The text shown in the table represents the actual minimum size and typestyle required.
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Table 20.1.2
Format minimum size designation for marking height and typeface

(See Clause 20.1.3.)

Size designation Letter height Font size Font typeface,
mm (in) (points) upper case

S16 1.6 (0.062) 6 Not specified

S24 2.4 (0.094) 10 Univers bold
Avrial bold

Helvetica bold
Zurich BT Bold

S32 3.2 (0.125) 12 Not specified
S48 T8 (0-1388) 19 Onivers bold
Afial bold

Heljetica bold
Zurigh BT Bold

Table 20.1.3
Format location designation for marking

(See Clauses 20.1.3 and 20.1.6.)

Location Description Label exposed to a Label exposed to a
designatfon dry/damp wet enjvironment
environment
L1 Visible during relamping, andafter installation Type P Tlype P
L2 Visible during installation Type N Tlype P
L3 Visible during installation and inspection-of\ire Type N Tlype P
connections, located near the supply connections
L4 On the smallest unit package or carfon Type T Type T
L5 On an instruction sheet or tag Type T Type T
L6 Visible during component replacement Type P Tlype P

Type P desighates a permanent label or nameplate.that is intended to remain in the applied position for the lifetime of the
luminaire undgr conditions of normal use. It provides information required for user maintenance over the expected life of the
product. It is hade of metal, plastic, or other material that complies with Clause 20.1.7.

Type N desighates a non-permanent label or nameplate that is intended to remain in place only for the purposg¢ of
installation. It shows the certification mark, manufacturer’s identification, and product identification. It is made of| paper with
an adhesive Hacking.

Type T desigpates a temporary label, instruction sheet, or tag that is not required after installation. It provides ipistallation
instructions, gnd informationsnot required after installation. It is made of printed matter with or without adhesive [and/or
attachment, ahd is intended-to be included with, or attached to, the product.
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Table 20.1.4

Incandescent rough-in or housing section lamp replacement marking example

(See Clause 11.8.2.5.)

CAUTION RISK OF FIRE

FOR USE WITH [MFG NAME] TRIMS ONLY — SEE TRIM FOR NO.

TRIM NO. MAX LAMP WATTAGE AND TYPE
A100 100W A19
A210 100w A21
A300 150W R40

Table 20.1.5

(See Clause 11.8.2.5.)

HID rough-in or housing section lamp replacement marking example

CAUTION RISK OF FIRE

FOR USE WITH [MFG NAME] TRIMS ONLY — SEE TRIM FOR NO,

TRIM NO. MAX LAMP WATTAGE AND TYPE
B100 100W S54
B201 70W S62
B300 250W S50

Table 20.1.6

(See Clause 11.8:2.5.)

Trim or finishing section lamp replacement marking example

CAUTION RISK OF FIRE
FOR USE WITH [MFG NAME] TRIMS @NLEY — SEE ROUGH-IN OR HOUSING FOR NO.
HOUSING NO. MAX LAMP WATTAGE AND TYPE
C100 100W S54
C201 70W S62
C300 2502 S50
C400 100W A19
120W BR40
C500 150w PAR38
€600 150w A21
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A.1 Component standards

ANNEX A (normative)
Standards for Components

The ANCE, CSA, and UL standards listed below are to be used for the evaluation of components and
features of products covered by this Standard. Components need only comply with the applicable
component standard acceptable in the country where the product is to be used. The standards shall be
considered to refer to the latest edition and all revisions published to that edition.

Table A.1
UL, CSA, IEC, NMX, and NOM Standards for components

Component type

UL Standard

CSA Standard

EC Publication

(shall be replaced

by UL and/or CSA
Standard)

NMX or NOM
Stan@ard

C

quse reference

Ballasts UL 935

for Use With
Electric Discharge
Lamps

Part 2-3: Particular
requirements for
a.c. supplied
electronic ballasts
for fluorescent
lamps

IEC 61347-2-4

Lamps

Attachment plug@s, | Standard for C22.2 No. 42 IEC 60084 Plugs 6.2
receptacles, angd Attachment Plugs General Use and socket-outlets 6.5
connectors and Receptacles Receptacles, for household and.
UL 498 Attachment Plugs | similar purposés

and Similar Wiring | IEC 60309 €Jugs,

Devices socket-outlets and

C22.2 No. 182.1 couplérs_for

Plugs, Receptacles, | industrial purposes

and Cable IEC.60320

Connectors of the _{ Appliance couplers

Pin and Sleeve for household and

Type similar general

C22.2 No. 182.2 purposes

Industrial Lotking

Type, [Special Use

Attachment

Plugs,Receptacles

and Connectors
Ballast, fluores¢ent | Standard for CAN/CSA-C22.2 IEC 61347-2-3 NMX-J-198 Ballasts | 6.7
type Fluorescenttamp | No. 74 Equipment |Lamp controlgear — | for Fluorescent 8.2

Lamp controlgear —
Part 2-4: Particular
requirements for
d.c. electronic
ballasts for general
lighting

IEC 61347-2-8
Lamp controlgear —
Part 2-8: Particular
requirements for
ballasts for
fluorescent lamps

Table A.1 Continued on Next Page
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